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Important Formulae / 1

__ DEFINITIONS, FORMULAE, KEYPOINTS & THEOREMS

Woiel (FUNCTION)
_DEFINITIONS |

gl

#isia we (Algebraic Function)

AT T9E® x Ty P gAY TG T4 Fq G i

FeAeTs Ao Ferd 9P | Ty =x 42

The function which describes correspondence between two

variables x and y which are obtained by the finite rules is

called an algebraic function. For example: y=x+2

TEM ®EA (Linear Function) [2059 S]
f[x)=mx+c?ﬁm1?iﬁ'ﬁ'ﬁﬁquqw
g |

A function is called linear if it can be defined by an equation
of the form f(x) = mx +c.

#9Y B (Constant Function) [2059 S]

fx)=mx+ ¢ AT m=0 T TGATE F=L T g |
A function of the form f(x) = mx + ¢ where m = 0, is called a
constant function.

TFTcH® T (ldentity function)

xe A F AW fx) = x BN I AH T AHA BT
f: A — BHE THHF Faq AAg | T9AE [ o TG |

A function f: A — B is said to be an identity function if it can
be expressed in the form of f(x) = x for all x € A. It is
denoted by I.

FIETHT ®=9 (Quadratic function)

f(x)=ax2+h_r+c;a10mmﬁwm |
W f(x) =2x° +3x +5, f(x) =x TAME T BerEw & |

A function of the form f(x) = ax” + bx + ¢; a # 0 is called a
quadratic function. e.g. f(x) = 2x* +3x + 5, f(x) = x" etc. are
quadratic functions.

TR E HEd (Cubic funetion)

) = ax’ + b’ + ex +d : a = ) EEIH BEAAE T BT TG |

Wy = 1,y = 20 + 5 g W FerEE av |

A function of the form f(x) = ax’ + bx* + cx + d: a = 0 is called a cubic

function. e.g. y =x", y = 2x* + 5 etc. are cubic functions.

sETs™ %A (Transcendental Function)

foig Feadel ST @E, "ErE, T T A TEE e T
1

FEAAATE AT TAT A | T f(x) = %, g(x) = sin x, h(x) = ¥
T |
A transcendental function is a function that does not satisfy the

properties addition, subtraction, multiplication and division like an
1

algebraic function. For example: f(x) = x¥, g(x) = sin x, h(x) = x" etc.
FrTfadt weF (Trigonometric Function)

[SEE I‘:‘“C)DEL 2076]
UgeT R AT g qEEeR! AIIEHT FE WUH PV AT AR Hedars TEmEdE wee
Aaf7g | T £(0) = sin 0, g(0) = cos 20, h(e) = tan o + 5 T | et qr=e, Preprorfireir srE® A
AR TIHT THEY JUHT FeaaTE P S qiwg |
A function of an angle expressed as the ratio of two of the sides of a right angled triangle containing that angle,
is called trigonometric function. For example: f(8) = sin 0, g(0) = cos 20, h(a) = tan o + 5 etc. In other words,
a function containing trigonometric ratio as an independent variable is called the trigonometric function.
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2/ SEE 55 Sets Model Questions (Optional Mathematics)

8.1 sine ®F f(x) =y = sin x F EclEEl (Graph of sine function f(x) =y = sin x)
Y

F
1
75 // H‘\
5
25 hd Ar
b It 4 29 50
e 0] e [ I o9® | 1307 | 150" | 1§ 210 | 240° | 2q0° | 3q0° | 330° q0° | 3907
LS
005
- I
Y
A
o . Period |
= ’ a
g E
] L \ E £
1 1 i ' Y

e I__
v
v
sine FeAET fafaEe (The characteristics of sine function)
1. |8 99 qfa® 9€EIE® g9 | (The domain is the set of all real numbers.)
2 faeae — 1 3 | gveT aTfas 9S@EE T
" |The range consists of all real numbers from — | to 1, inclusive.
4 sine B @R (Period) 2n° WUHT H&fi® (Periodic) we 2T |
" |The sine function is periodic, with period 2",
4 -8UEE® ..., — 21, -1, 0, 7%, 2n°, 3nS, . X y-EUE 0 T |
" |The x-intercepts are ....., — 2n°, — n°, 0, n°, 2n°, 3n°, .... and the y-intercept is 0.
3 g < 5 c 9 L
AT AT EG A x= - 5 S TG
5— c < < C
. . In° n° Sn° 9n
The maximum value is l and occurs alx=......— 5 .5 .5 . 5 .
202725
a 3n° Tn° 1lx°
AT AW — 1 TG T *ﬂx=,..,.,—3,7,7,_,,.“3ﬂ‘1&§ I
& The mini lueis — 1 and _ n° 3n° In° 1la
e minimum value is — | and occurs at x=....., — 2+ 3 00 2 2 »

F Y

75 H‘“"-. il
=
L4
LS L S
] s 4 27 >y
ke [9°] 3¢ | ¢ | 9 130° | 130 | 180° | 280° | 240° 0° | 300° | 330° | 360° | 390°

Earu
Amplitude [+
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Important Formulae / 3

cosine FeAET fafmaEe (The characteristics of cosine function)

1. |&“\'ﬁ Y Il TEEEE &g | (The domain is the set of all real numbers.)
" faeR — 1 ¥E | TV AEAF TTERE TE |

The range consists of all real numbers from — 1 to 1, inclusive.
g cosine T G (Period) 2n° WUFT FmEfaes (Periodic) T 27 |

The cosine function is periodic, with period 2n°,

It nf n° 3n° St

; x-EUSEE ... 'y T3 3 v Ly ETE S

The x-intercepts are ..... —ht —R—U X, B, o .... and the y-intercept is 1.

T2 T 27202, v

s AT A | &g T A x=...,— 27°, 0, 2", 4, ... W1 94 |

The maximum value is 1 and occurs at x = ..., — 2n°, 0, 20", 4n° ...
6. [T -1 gE T A x=..,—n% 7", 30", 5n,.... AT TEF |

The minimum value is — | and occurs atx = ......, — 7, 7", 3n°, 5n',....

8.3 tangent Fe f(x) =y = tan x F W@=4 (Graph of tangent function f(x) =y = tan x)

Y

£ $ r {“

llll. .'I' J.'E /
T T/

'

/
X

Vi / 4
n i //lnt\“ |:| f/;‘ @//_"In/ //Jrr' //-f;r/ “//gﬁ/ [;i
f ) ( 1 ; /
|

vapw

-E?‘
£
o
(-]

tangent FAFFT fTISATEE (The characteristics of tangent function)

W%IMWWmﬁWWml

The domain is the set of all real numbers, except odd multiples of % ;

oA 9o arfas FEEAEE T4a | (The range consists of all real numbers.)

tangent FEA FAM (Period) n° WUHN HATEUSH (Periodic) Fed & |

The tangent function is periodic, with period n°,

-8TEE® ..., — 21, -7, 0, 7%, 2n°, 3n°, T y-EIE 0§ |

The x-intercepts are ......, — 2n°, —n°, 0, n*, 2n°, 3, ...and the y-intercept is 0.

s e x =, 5T T e are Yawed aw afed gt a¢ Ad

.E,
T Eg |

The vertical line occur at x = ....., —

i oo 3n

2 702 3

.....The curve never touches the vertical line but

approaches nearer.
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8.4 wafy T wmam (Period and Amplitude)

g b>0 W y=a sin bx Ty =a cos bx F AW (Amplitude) = |a| T FAMT (Period) =2f gl
If > 0 then y = a sin bx and y = a cos bx have Amplitude = |a| and Period = 2?“ :

8.5 tangent FEAHRT  AAE (Amplitude) T swafy (Period) (Amplitude and Period of tangent function)
UIET tangent A y = a tan (bx) F FAT (period) W TUFT ZTST AT TFweeH! T A IFG |

The period of a tangent function y = a tan (bx) is the distance between the vertical consecutive curves.
Ay (Period}=|%| &5 | (Period islnﬂfor tangent function)
tangent FATH! AW (Amplitude) @T‘l | (The tangent function does not have amplitude.)

9. H'!]J?F %ed (Composite Function) [SEE 2065 R', SEE 2074 R]
aft ATEE /A 5> BT g: B = C WT A g C w1 vfonfa afoa
FEAAE [ T g FT GYH O g | THATE gof F AT |
If f: A— Band g: B — C are two functions then the new function |
defined from A to C is called the composite function of f and g. It is
denoted by gof.

10. wEAEESI @GTAF (Combination of functions)

FATEEH! AN, F7aL, U T ATETE & Feaqeed! qame AfTwg |

The sum, difference, product or quotient of the functions is known as combination of the functions.

GATEA (Sum) [+ @) =f(x) +glx)

#=a¥ (Difference) (f —g)x) = flx) — g(x)

TR (Product) (f x g)(x) = f(x) % g(x) or f(x)- g(x)

A% (Quotient) (f / g)(x) = f(x)/ g(x), as long as g(x) isn't zero.

11. wewzEH! faa== (Decomposition of functions)
HIh TeATHT AT WU Be® Gadl gac Tl aigd THAwTE heewd! [qam qeg |
The process of breaking apart a composite function into its separate components is called decomposition of
functions.

12. UF UF @FUT ®EF (One to one onto function)
AT Hedrd ¥ R &9 e g T e Tl a9EE TR 0 iaiae U G 0F 06
FEQ Fed A4 |
In a function, if the codomain is equal to range and each element of range has only one pre-image in
domain then the function is known as one to one onto function.

13. faodi@ %=+ (Inverse Function) [2065S,2067R] A B B A
afg f: A > B TF TF T $eT WU B qE A A7 gfeAfea

TiPr wermarg [ # Al w0 atig 3
If f is a one to one onto function from A to B then the inverse 4
function /™ is defined as a function from B to A. For example: \ 5

Iff={(1,3), 2.4, 3,5} [ =1{(3.1),(4,2),(53)}
14, UF-UF GFO07 Hewal fauda wem awn et

Method of finding inverse function of one to one onto function
Step 1|y = f(x) AT x T y & W qGeqa4 | (Interchange the position of x and y in y = f(x).)
Step 2{&e T y FT AW YAT AMSTRML | (Find the value of y by solving.)
Step 3. £ '(x) =(y FT A TG | (. f '(x) = (the value of y))

FORMULAE AND KEY POINTS

L gef(x)=(gof) () =gf f(x)) 2. feg()=([g) (x)= fgx)

3. fm= fof= f(f®) 4. F@=fefof= f(f( f)

S he (gof)=he (gof)(x) = (heg Jof(x) = hig(f(x}) 6. (f£k) (x)= f(x) £k; where kis a scalar.
7. (k f)x)= ki f(x) ; where k is a scalar.

8. faqli we T8ET 7 (To check inverse function): /~'[f(x)]=xand f[/ ' (x)] =x
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S BT

1.

FETET (Polynomial)

TR WP TIT AUaF AqT=oF B THH Todd JGe®d gaeHd " WUH Faels daie o
TiuE T | g9E WY wEdrs a8 1 p) =ata x f a4 + ay x"
et ag, ay, ..., a, € TG XTI 80 T 1,2,3, ... , n FAF GAEHe® g |

A polynomial is a rational expression each of whose terms consists a constant multiplied by a positive
power of a variable. Its standard form is : p(x) = ay + a, '+ @x At o+ ax’, where ag, a1, @ ....... L dy
are constants and x is variable, 1, 2, 3, ....., n are the powers of variable.

7w A1E0 (Remainder Theorem) [2057 R, 2060 S, 2066 S, 2068 R, 2069 R]
g p(x) fetht n T FTGTET T p(x) FT & T9F (x — a) T pla) =99 §F | Tel 90 g(x) 1 feiht
(n-1)TF |

If p(x) is a polynomial of degree n and (x — &) is a divisor of p(x) then p(a) is remainder, where the degree
of quotient will be (n — 1).

ToTAEUE #1ET (Factor Theorem) [2065 M, 2061 R, 2060 R, 2066 R, 2067 S, 2068 S]
A p(x) Fedft > 0 TCH T TLIET T p(a) = 0 A p(x) FT T THETE (x - o) B | faeima &,
AT p(x) P TS TEETE (x — a) T pla) = 0 &F |

If p(x) be a polynomial (degree > 0) and p(a) = 0 then (x — a) is a factor of p(x). Conversely, if x —a is a
factor of p(x), then p(a) =0

AmTl fEE (Division Algorithm)

afy FEIE P(x) 9% D(x) & WRT W& 9%A Q(x) T 9 R W, DEYPR QM)
P(x)=D(x) x Qx) +R &F | -D(x)*Q(x)

If a polynomial P(x) is divided by D(x) so that the quotient is Q(x) and R
remainder R then, P(x) = D(x) = Q(x) + R. P(x) = D(x) X Q(X) + R
wefera Wi fafir (Synthetic Division Method)

feft 1| w1 &A1 U@ FETEEET SEEH [MEFe® WA a@ feft | wuEr Rwdmar s www e
FEAT M qLeATEd AT gt s faftr wfreg

A simplified method for dividing a polynomial of degree > 1 by another polynomial of the first degree by
writing down only the coefficients of the several powers of the variable and changing the sign of the
constant term, is known as synthetic division method.

Hg‘l?ﬂ'ﬂ FHFTUT (Polynomial equation)

T T AAAEE (Wil TFT GgUEEE AUH THIFATE dgued qHIE A4 |

A polynomial equation is an equation that has multiple terms made up of numbers and variables.

argtré’mﬁ A=E® 41 TIEE (Roots or zeros of a polynomial)

LTI T {4 ST TN g1 T AAeeaTs agIadsl qoe® a7 ae® 9 |

The roots or zeros of a polynomial are those values of the variable that cause the polynomial to evaluate to
ZEro.

FORMULRAE AND KEY POINTS

» ¥wEred (Remainder Theorem):

g p(x) ATE (x—a) & IO TET A7 V= p(a) TF | (If p(x) is divided by (x — a), the remainder = p(a).)
T (Divisor) {19 (Remainder)
x+a ie x—(-a) pl-a)

ax—b ie a (_1'— g) P (g)

ax+b ie a (x+g) p(—g)
b

b—ax ie —a (x E) P (g)

» TuEEUg @eq (Factor Theorem)

(i) afE p(x) B TFaT TAETE (x — a) 9T p(a) = 0 &9 | (If (x - a)is a factor of p(x) then pla) = 0.)
(i) AT pa) = 0 9T p(x) F¥ TIT THEYE (x —a) TF | (If p(a) = 0 then (x — a) is a factor of p(x).)
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JdATelTedR IR 3ofchdl X Aofl (ARITHMETIC SEQUENCE 2 SERIES)
|__DEFNITIONS |

# oFHA (Sequence) [2063 M, 2064 R', SEE 2073 R]

#t fafiera Frawn smufea agereest T Ea oq@md g | TR 3,5, 7o

A list of numbers in definite order is called sequence. e.g. 3,5, 7............

# 9uff (Series) [ 2063 M, 2064 R', SEE 2073 R]
gt ATHAF] TEEEAE ARTHAS T©UNT AT TNCAT TEAE S AOHAET gEEad Sl g |
TE2+4+6+8 ager A &1

When the terms of sequence are connected by addition or subtraction signs:

eg 2+4+6+8 ... which is a series.

#  HITHNOEG T TGHEEELE HTEH T Uit (Arithmetic Sequence and Series) [2063 R, 2064 R, 2063S, SEE 2073 S]
af% FA ATHAPT TAF UE Hioed] TAHET B (YA GG AlGIEH AT BieEH T WA wr
FTRAAE  TAMTAOT FEE 9 | AT AEEET geEtag Svie gumadq S s )
w3, 7, 11, 15, TGS GHMATOT AGHY 9T 3+ 7+ 11 + 15 + ... UgeT qaEmaad Aot € |
A sequence is said to be an arithmetic sequence when its terms increase or decrease continually by a
common difference. The corresponding series of this sequence is called the arithmetic series.
(30 | i VO 5 3 O [ O is an arithmetic sequence then 3 + 7+ 11 + 15+ ..

% &l?_—.f-h"TfUFﬁ'U HETHAT (Arithmetic Mean)
TAMFAOT  JIRAET UEel T T AW 9T (GEar 9 41 TEEEdT SWWraod weAr 6 |
S 3,7, 11, 15, 19, 23 T3Sl GUMTFAT ST 9C 7, 11, 15, 19 FHERTOT He96® &1 |
In arithmetic sequence, the term/terms between the first term and the last term is/are called arithmetic
mean/means, e.g.if 3, 7, 11, 15, 19, 23 are in arithmetic sequence then 7, 11, 15, 19 are arithmetic means .

FORMULAE AND KEY POINTS

. 1s an arithmetic series.

AT #HA a1 A (Arithmetic Sequence or Series): AS wEaa (Index)
AU t=a+(n-1)d a = ufesr 9% (First term)
General term 1= UEEE® FEEAT (No. of terms)
AM = i ; b d =991 #A=aL (Common difference)
Mean
b=d9fa®W 9T (Last term)
n
ARTH (Sum) 8= 3 {2a+ (n—1)d}or S,= 5 (a+ b m, = n A FEAT (1" mean)
HEAHTE® b—a
d= T ! s =atd m=a+2d,...m,=a+tnd| n = HEAHTEEHT HE&IT (No. of Means)
Means L
; ’ bh—
afy FHATOT HAHEE (AMs) F1 GSIEE = m WU (If number of arithmetic means (AMs) =m): d = = +C;
> ufeal n d1eT TEHdE TEAEES GNRA (The sum of first #-natural numbers) =g (n+1)
»  9fEdr 4 #f1eT eSS IEES ATHE (The sum of first n-odd numbers) = n*
> ufedT » #1eT SR AEEATEEH ANTES (The sum of first n-even numbers) = n(n + 1)
AS F1 q3gETE ag@d T Afaet afeF (The easy method to denote the terms of AS):
TEEES 9@ (Number of terms) 3 4 5
Tqe® (Terms) a—daat+d|la-3da-datda+3d| a-2da—d a a+d a+2d
HHM A={ (Common Difference) d 2d d
> I n AT TEEEH AR S, Y GERT 92 (t,) =S, - S, TG |

If the sum of n terms is S, then the general (t,) = S,

S
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IONTR 3Toshdl I Aofl (GEOMETIC SEQUENCE & SERIES)

TR

#  TUTHT A9FH (Geometric Sequence) [2063 R']
Ify ATHTAT HIHF TSEEHN I TS WC KT ATHAATS T oA g T 31 AqHAET qeateaa
Foffeng irae Soft sfreg (o 1,2,4,8......T 16,8.4 ... TS VI AFAAT G |
Quantities are said to be in geometric sequence when they increase or decrease by a constant factor. The
constant factor is called the common ratio.
ez ;2,4 85000000 and 16,8, 4 ......... etc. are in geometric sequence.

#  TUIET AU (Geometric Series) [SEE 2073 S']
AR TEEEd! A a8 Fqa g1 Sofiend i Soft afieg 1SR 2+ 4+ 8 + 16 + 32 ... GEaT
Ui Aol &7 | HHT ST VIR SHHET grEtad Aviiarg it Al wfieg o
A geomelric series is a series with a constant ratio between successive terms. For example: 2 +4 + 8 + 16
+ 32 4 ... is a geometric series. In other words, the corresponding series of a geometric sequence is called
the geometric series.

# T JEAET (Geometric Mean) [2065 R’]

UG HATHAAT qieal T8 T ATH TREEEad! I8 4T WEEATs U HEAT #eg |

In geometric sequence the term/terms between the first term and the last term is/are called the geometric

mean/means.
FORMULAE AND KEY POINTS
TUT AgHA a1 A (Geometric Sequence or Series): GS qEEq Index
HEM 92 (General term) t,=ar” ! a = iEer 9 (First term)
HEFHT (Mean) GM = \ja_b n =YREEH! TR (No. of terms)
r=9AM AIE (Common ratio)
a(" — 1) br—a b = #f/a® 99 (Last term)
TGRS (Sum) 8=, 7 Oor 8,=7—; :
ny=n A HEHT (1" mean)
! < n = NEAATEEHT el
HeAHAR® (Means) r= (S)" . my = ar, mo=ar-, ..., = ar’ 2= No. of Means
b ;
# I TG MAAEE (GMs) BT TTARE = m T r=(; ml =g

1
s ; B\
If the number of geometric means (GMs) = m then r= (E)"' hén

# A g gEEEe o T b fAEE gHEIlE 9EE - AM T T 99EF = GM T,
ferelt T (a) = AM —JAM” — GM’ T 8T €& (b) = AM + 1AM’ - GM* &3 |

If @ and b are two numbers and their arithmetic mean = AM and geometric mean = GM then,

First number (a) = AM — \II'AM‘ - GM2 and Second number (b) = AM + ‘\J'AM‘ —GM~

# GS ¥ UGEEATE dgd T afdet af¢# (The easy method to denote the terms of GS):

TEEE® gl (Number of terms) 3 4 5 6

3 5
ar, ar , ar

N
B f -

2
LA, ar, ar” o

aq
r

‘9.4] o

a a a sla
Tee® (Terms) T ar B arar’| 2,

-

(¥

A A9 (Common ratio) r P r r
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3T Ao (LINEAR PROGRAMMING)

L EETEDaNE |

L

THIHTOT (Equation): IUEL (=) favg wowT suay il aragand wxfier wfteg |
A mathematical statement containing the equal sign (=) is called an equation.
AT (Inequality): FIFEe® (<, >, < aT>) 60 &9 UF fave WO ORI TR a9 JeaTar g |
A mathematical statement containing one of the signs (<, >, < or 2) is called an inequality or inequation.
¥

€t T@m (Boundary line) 1
qHAe gagaTs 2 ANTAT faeee T a9t fegusdr s aeta gHier Sare \§ i

g i s ) _
The line which is the corresponding equation of given inequality and it divides the |}
co-ordinate graph (plane) into two half planes is called the boundary line.

Y& F@AEET (Linear inequality) ol B
W AFAEAT T G FFE @€ ax + by + ¢ 2 0, ax + by + ¢ <0, o
ax+ by+c>0,ax+ by+ ¢ <0, (i.e. ax+ by + ¢+ 0) 97 THFg | l

Linear inequality is a relation represented by ax + by + ¢ 20, ax + by + ¢ < 0,ax + by + ¢ >0, ax + by + ¢ <0,
(il.e.ax+ by + c=0).

HdZ® (Constraints)

e FATHT WUH TAEEFT AT §H AAATEES] qUEAE G0e® Weg | A qEHWamT geEtaa
HAEEE g |

The conditions to be satisfied by the variables of the objective function are said to be constraints. They are
the conditions related to inequalities.

Boundary Line

e @HE (Solution Set)

AT g9 T I ATAAT AN AHTAAAHT T [Trge el GYETs e §E Ag |

The set of points lying on the half-plane determined by the given inequality is called solution set.

&4 &4 (Feasible region or convex polygonal region)
frguaT dEATMATEEET SRt 99T EEET YaseET T aHe 9% 9 GgaeeTs & e A1 |

A closed plane region bounded by the intersection of the finite number of boundary lines is called feasible region.

TEMT ST (Linear Programming)

T gAEEH AERAT W FAF] AUFAH a1 AAqH A TG GG A qEes W g qg |
Linear programming is the mathematical technique for finding the maximum or minimum value of a linear
function subject to the set of linear constraints.

IT¥ e (Objective Function)

F W Fea 9 fived adee a0 g7 T8 afusaw a1 Eaw Teg | 998 afasaw ar =Eaw 9w
AT W waaaTE Ie9T Fed Wi |

The linear function which is to be maximized or minimized with respect to given constraints is called
objective function.

FORMULAE AND KEY POINTS

1.

ax+ by <cTax+ by >c B GWIETS THFEWT ax + by =c &G |

The equation of boundary line of ax + by <cand ax + by 2cisax + by =c,

ax+ by <eTax+ by >¢ F1 &9 &e® Taev famg foge afe=m wwdg |

The solution sets of ax + by <c and ax + by = ¢ should be identified by taking a test point.

FEHMAEE (Inequalities) &9 &7 (Solution Set)

x=0andy=0 wfegst =t (First quadrant)

x <0andy=0 ZrET =ater (Second quadrant)

x=0andy=0 9T FqateT (Third quadrant)

xz20andy<0 <t W‘hﬂ (Fourth quadrant)
xzk W@ x = k 3 garHs e (Positive direction from the linex = k)
vk @ y = k g gaTeRs fEem (Positive direction from the line y = k )
x<k W@ x = k 3 womeHs feum (Negative direction from the line x =% )
y<k W@ y =k g TocHE 9w (Negative direction from the line y =k )
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x20T x< 0F AGITA (Graph of x2 0and x< 0) | y2 0T y< 0 FT F@IMAT (Graph of y 2 0 and y £ 0)
¥ Y Y s
" 0 || o X | X1 R o A
. ' I yse
o o+ G v
x22T x< 2F d@NF (Graphof x> 2andx<2) | y22T y< 2 I @@I9A (Graph of y> 2 and y < 2)
Y X o Y
X “)2 v=2
:' o o
Ap—rh < | x 0 - _
: - IR 0 2
s 5 > .
JofidIor X ¢iAIIsl (EQUATION AND GRAPH)
—— -

L EETIDa

e A (Quadratic function)
f(x)=ar2+b_r+c;a¢0mmﬁwm!Glﬁ':
flx)=2¢"+3x+ 5, f(x)=x" g T FeATE® T |

A function of the form f(x) = ax” + bx + ¢; @ # 0 is called a quadratic
function. e.g. f(x)=2x"+3x+5, f(x)=x" etc. are quadratic functions.
qrerEret (Parabola)

T FHIFTETE ST YR TRT W g a@TE TE e S |

The smooth curve obtained by the graph of a quadratic equation is
called the parabola.

TTCTETATRT I (Vertex of a parabola)
qrETEr gHe fagers qroEerer ofid wfieg

The turning point of the parabola is called its vertex.

oA =R e (Cubic function)
f{x)=a,\'3+bx‘+cx+d;a=¢0mmﬂ?m ﬂﬁlﬁi |
Ty =y, =2+ 5 TUM O FoTe® & |

A function of the form f(x) = ax’ + bx* + cx + d; a # 0 is called a
cubic function. e.g. y =x’, y=2x"+ 5 etc. are cubic functions.
arrateTEt fafis smeaE® (Different conditions of parabola):

X"

(8]
Y'

g LI
=
Figures X X \/
/ bY XX
[ b h b+ B
ErRie ) Ereler)
THTATT 3T _ b _ b b
Axis of Symmetry *T " 2a T * oy
g b ¢ b b b b
Vertex (_ 2a° Ji‘(_ Za)) (_ 2a 0) (_ 2a’ f(_ 2a))
.!'.”,' b —4ac>0 b’ —dac=0 b —dac<0
Discriminant
x-GIEEE TEATET x -GUEEE TJeT x - GUE x - &g &
x-intercepts Two x-intercepts One x-intercept No x-intercept
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TUFaT I FHEWT f(x) = ax’ + bx + ¢, a =0 H F@HIT |

oy

Graph of a quadratic equation f(x) = ax’ + bx + ¢, a =0, l\ 3 £
45

w

Vertex is the
highest peoint.

(i) a> 09T AR g T |
f Y
If @ > 0 then it opens up. /"‘333 T T gl
= | 3@ . f TE
@) EMGWWWﬁl Ven::igghe bR ‘\t“.l r”f Rt
If a < 0 then it :)pens down. lowest point. a<0 .
(i) o P AT FAT &I GART AT HEL 57 | T
The larger value of 'a' makes narrower opening. RS
(iv) a @ | GHET gaT GAd! WO FUfEaT g5 | Nuwy
The smaller value of @ makes the wider opening. i g &
(v) THFLT y = qx’ + ¢ T (In the equation y = ax” + ¢) 7 ’;r 5:
(a) ¢ > 09T ¥ ITW forare o @ wifa g | \ \57-**_1 ARy =-2¢
If ¢ > 0 then the vertex is ¢ units above the origin. . X ' f ' : Fm—
i 5 L.y
(b) <0 W o T e ¢ AR AT R 1 v AN -4
If ¢ < 0 then the vertex is ¢ units below the origin. i ¥
6. uF wHiwTuTE F@rfEEw 5Hf@ (Nature of the graph of cubic equation)
AT '\II N
| | | |
ST z n
\ / I ! : =
v . | 4 :
; . ; 1 =
X I‘KO\ X X 7 X r' | =
| s | =
1 AN T [
E 1] 1 l Ny —x i | r'l Lt
y 5% 10 [ il 1y =x2 ] : i
! Y! Y
a %1 W TG WiET A% A 88 g 1 @ |ax’ + b For+d=0 AT T GHIFTE x - GUEEE
F1 A "L AT a5 FUFAT 82 A5 | (999 98 d o y -GUE TA6eg | |qATE IAISE |
When the value of a increases then the curve |The constant term d in the The x - intercepts of cubic
will be narrower. When the value of 'a’ equation ax’ + bx” + ex +d=0 |equation represent the roots.
decreases then the curve will be wider. represents the y- intercept.

FORMULRAE AND KEY POINTS

S.N.| uruEETer gHiFT (Equation of Parabola) ofdfaeg (Vertex)
2 b dac - b*
15 y=ax +bhx+c,axl (Za aa )
2. y=ax’+c,a%0 (0, ¢)
3. | y=a+bx;az0 (22 42‘
4. y= axz‘ az0 (0,0)
y=alx— h)-'-k (h, k)
Y y =ax2 =ax2+ i
'
\"61153(

(]L‘

X
g (—,h-—.i]
e vt da
¥ Y Vertex
y=ax’;a+0 y=ax’+c,a#0 y=ax’+bx;a#0

¥

X

( b dac— b
2 da

Vertex

y=ax*+bx+c,az0
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" DEFINITIONS AND KEY POINTS _
faTraTaTRT Ao (Concept of continuity)

1.

Discontinuity

x
™ i
freeaar / /
4 e A I fr‘-\,.- X
& e ) e et SR
Continuity / \/ % 7
YF
Y
I A A
Pafoggera ERNEY.

afg F werTET @A fEwaT AaTEeHeTE TIAEET AR g Ay 9 AqeTs e wrg |

If the graph of a function can be drawn without lifting the pencil from the paper then it is called continuity.
[RESCEGIEARCCICEaEr S (Examples of continuity)

# faama afg (Growth of plant)

# T FETE (Water flow)

#  AfTE®r ML (Bus movement) # ITAF TERATEEFN GEEATET (Number line of real numbers) etc.
T{Wﬁiﬁ THEEI FHAAT FoaLar (Continuity in the order of set of numbers)

Hg&IE® (Numbers)

FgEare@r (Number line)

TEfTF FEEATEE (Natural numbers): {1,2,3,4,5, ...}

CE S AN B i S
§ 2°3 # 5 T AN

(Rational Numbers), SATG® AgEIE® (Irrational numbers)

s s s, el o
o FEEaTEE (Whole numbers): {0, 1,2, 3,4, 5, ...} T
A 0k A
quiEEeE (Integers): {..,—3,-2,-1,0,1,2,3, ...} S A BT
EISITES e ® (Real Numbers): ‘Iﬁiﬁﬁﬁ HEEqE® (Natural numbers),
- R
T"[ gg@Es (Whole numbers), W (Integers), HHTTRI'GF LEAE ER Y 0 Foti

(a)

T TEEAEEH el @ [HTad J@raa |

The number line of natural numbers does not show continuity.

(b)
(c)
(d)

F=AT FART FafaF T e |

The number line of real numbers shows the continuity because there are many real numbers between
any two real numbers.

=1 (Interval)

T FERATEES! AT @I et @RS | (The number line of whole numbers does not show continuity.)
YUiEhEe®! TEEIT W@ (TT=a<aT 3@<eT | (The number line of integers does not show continuity.)
% TTAREH TGl @K (Aeaiaral gamrae ey | fETe gEsier awatas

Jd G |9HE wEad S@eT 97 wEET | FrqUeS ATH
Interval Notation|Set Notation Graph or Number Line Interval name
fex=3 a<x<bh e
(a) (a. b) |Ix:a<x<b} : - Open Interval
0=x<3 g% Hea el
as<x<h
(b) [a.b] [{x:a<x<b}| | g - Closed Interval
0 3
D<x<3 2 Tt Gedl AT
<x<h
(c) (a.b] [{x:e<x<b} [ | 1. '—ga—'—* Left open Interval
1 3
0<x<3 AT GoelT A=l
ag<x<h
(d) [a.b) |{x:a<x<b}| [ L | A ——% Right open Interval
0 k]

(a) TeolT A0 ; AieqH (AEE® o T b G4 THIAY TEA AT Geoll T AT7g | TGEE (a, b) o TG |
Open Interval: An interval not containing both the end points @ and b is known as an open interval.
It is denoted by (a, b).

(b) T FFACH: HaH AEEE o T b G4 THEY G ArACAATE T RIS WG | TEEATE [, b] F TAEG |
Closed Interval: An interval containing both the end points a and b is known as a closed interval. It is
denoted by [a, b].
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(c) T GeaT A AW g o T T AH g b T AOEArE @ GedT A /g |

HATE (a, b] T TS |

Left open Interval: An interval not containing the end point @ but containing the end point b is
known as the left open interval. It is denoted by (a, b].

(d) Tt gear s ; Afvaw fog o T aX afw fag b O sraOeeTs Tt GeeT dmaae A |

qHATS [a, b) & TAEE |

Right open Interval: An interval containing the end point @ but not containing the end point b is
known as the right open interval. It is denoted by [a, b).

srarfa=mr fafeo=amst @St (Investigation of discontinuity in graph)
afs F4 U FEAET d@TERr F oA

(break) g W &7 fawgwr fafsgrar g w1

If the graph of any function has 'jump', hole, gap, cusp and break in a point then the function is said to be

discontinuous at that point.

A€ (Jump), f8R (hole), T (gap), SFW (cusp) T TEH

Graph |

Graph 11

Graph 111

Y

A
44
T

—

=]

)

'
'
T
|
'
2

G | 99T FATE (Jump)
=TT A |
This function is discontinuous at
x =2. This is jump
discontinuity

This function is discontinuous at x = 2,
This type of discontinuity is called
infinite discontinuity.

0 1 2 34 3§ X 0 1" 2 3 4 5 X
T BT x =2 /T g T T x = 3 | [arege g |
a5t fatesgeamns e

fafsgrar i 1

This function is discontinuous at
x = 3. This type of discontinuity is
called removable discontinuity.

faﬁ%‘ﬁﬁm gaee® (Examples of discontinuity)

Y Y Y Y Y
- Ya i
/ ‘\IJ\H,_, / \? V4 f: .."'r .'I :\
H / o i | i
| AR VAL
o p X |["o[ » % "0 (O] pil Y &

amtate dWea @4 (Left hand limit)

q x AEER fag o FOANF T[Eg, T9EE ¢ — o q9qT x —
SIS T T AT AT f(x) F AT aqEiEE A o AT dEm e

lim

. lim
x—a fx) x—a-10

When x approaches to a point a from the left, then it is denoted by
x — a orx — a — 0 and the left hand limit of a function f(x) at a point x = a

is defined by _ ’_”:’a_ f(x) or

fx) g afvarf afeg

lim
XxX—a—

g f®).

lim

0w

e WA f(x) FT AT qETEne fag o= AR A= [0 =0FF |

i
In the figure, the left hand limit of a function f(x) at a pointx=1is= . _!,m] - fix)=0.

Frfar @@ 7= (Right hand limit)

I x TEERE fag o #T ATF TG, TMAR x — g AT x — g + 0 F T
T OW AAEW] WA f(x) F AT F@TEE fag oo AT @ Aens

li li Peiyer TR
m fo) T _”.”a+ . fo) T i

X—d

When x approaches to a point 'a' from the right, then it is denoted by x — o~ ‘}
or x — a + 0 and the right hand limit of a function f(x) at a point x = a

lim

2 . lim ' }
is defined byx et flx) or o a+ 0 fx).

famT ®aq f(x) FT A0 T@tane fog o= 1 w7 e 7 =

lim
x—1

X

' f(.‘(] =2 ﬁ |

In the figure, the right hand limit of a function f(x) at a pointx =1 is =, I_l’ml v flx)=2.
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amfaE @mee 7 T gmtare §iWEE JEE IIELUEE (Examples of left hand limit and right hand limit)

Y i § ¥ :
¥=flx) y=J(x) R y=ix
‘—\I ---------- ] - i o Ii_ "ll.= f) I
Xgr X X0 o X i T X0 < A
v X< ¥ x> Y Y
i i fim .. lim . fim fim
X !—{;n(“ f®=L X ﬂnc" flx)=R xX— L"ﬂ'r) X3 c'”r("} x— 1"-"‘('” = X—> c'f(x]
TRl "H (Value of function) Y

afe [ UZET T AU TWH SAFT TF AT x B AT Iatar AT f(x)

TG T'f of x' AFAT 'f at x' AL UEwg | f(x) FATE B [ FT x AT &H AW TG |

If f is a function, then for each number x in its domain, the corresponding image

in the range is designated by the symbol f(x), read as 'f of x' or as 'f at x'. We

refer to f(x) as the value of function f at the number x.

T B f(x) T AT faeg o= 1 WY FER A= f(1) = 3§

In the figure, the value of the function f(x) at a pointx=11s f(1)=3

fAeaTaT (Continuity)

H B x = ¢ AT (AL Gl A7 (o Faeamee a1 &1 74 |

For a function to be continuous at x = g, the following conditions must be satisfied.

(i) fla) F1 FFETT TIIG AT f(a) T TG | (f(a) must exists.)

(i) =Tt gerETe dHT "I = ST gereETe §iHT /I (Left hand limit = Right hand limit)
1

i I
Moy = )

X—a X—a
(iii) x’i’:’ﬂ f(x) = fla) FBT AT, B Y 'q' AT BT A T Bed@l GHT A G€C qC 8T
waars g o w1 e g ot

In other words , if value of function and the limit value of the function at a point a are equal then the

function is continuous at 'a’.
faemagan ¥ fafezmmr eETUEE (Examples of continuity and discontinuity):

fAT=ATaT (Continuity) fafez=an (Discontinuity) fafez=mm (Discontinuity)
Y Y
f(c) ¥= f(x) /*{f-{.\‘}
fle) [ f(c)
X (8 C X X' 5 & X
YI &JI
fim _ Iim : lim . _ lim - -
i (-f(-r} i L..ff-\} P (e} A Jx) lim A= lim A
o A lim W X—=c e AR
v — ¢ )= 1(0) iy e T ET() fle) is not defined.
fafemman (Discontinuity) fafezmmn (Discontinuity) fafezma (Discontinuity)
Y : Y
' = flx)
't y=f(x)
f(on
Xg < X X ¢ X
v v
li 1 i : li ; li : ; li .
X —Ifrt“-’“x} % x —:i”c"ﬂx) x _”:7(_ f)# x —d:“('*ﬂx) x —!;H(“ f@) = fle) #_r —Jfa('*-"{".)
J(e) is defined. fle) is not defined. flc) 1s defined.
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afead (MATRIK)

# afsFazEs TUAHA (Product of matrices) A B (

afy Afzae® A T B #AM: FHE® m x n T n x p CH Algwe® Q@ \

fofteEaT UARE W FH m x p WOHT AdF AB FH T |
If A and B are two matrices of order m * n and n x p respectively, then their
product AB is a matrix of order m = p.

" W featfomre (Determinant of a matrix) ABm a
b
At A = (j d)u,aa‘rzxz feFq W aTEfa® ST (ad — be) S Afgwm A F feetfomre wfvs T

a b
W|A|=| P d| = ad — bc & FAAETS |

a b’
Let A= ( d )bc a 2 x 2 matrix then its determinant is the real number (ad — be).
¢

a b
We write, Det. A=|A|= 5 5 ) = ad - be.
Note: qfE A =[a] T |A|=a TG | (If A =[a] then |A| = a.)
# fawdia AfeF0EE (Inverse matrices) [SLC 2065 M, 2071 R']

aff A T B AW FHH FWiER AfeFeE, [ 9 FHSr UHE AfTE T AB = BA =1 WU
e A TB @E aoewr fqude Afgraee @i | A @1 favda dfeamerg A ' & Ty | R
A'=BEF |
It A and B are two square matrices of same order, I is an identity matrix of the same order and
AB = BA =1 then A and B are said to be inverse to each other. The inverse of A is denoted by Al So A" =B.
# TFEA ﬂ'izw T wETfEREtE TFe ﬂﬁ'ﬂ’l (Singular Matrix and Non singular matrix)
TeT TR A A AT |A| = 0 9 867 e e dfewm afg ) afs (A 2 0 9T A T EfieEks
TFe e g |
A square matrix A is called a singular matrix if |A| = 0. If |A| # 0 then A is non-singular matrix.
# = AfEFE (Adjoint matrix)
2 x 2 W WUl 3 Afewmwr qer faedier seweed W ofEds 1 sene faeier aewees fawe
qfEeds ety gy At Afeamang |y dfcamar e afeww wtig |
A new matrix, formed by interchanging the position of the elements of the principal diagonal and changing
the sign of the elements of the secondary diagonal of a square matrix of order 2 x 2, is called an adjoint

2: 3 5 -3
matrix. For example: If A = then adj.(A) =
4 5 -4 2

# @A A (Cramer's rule)

ay b; e b; a; ¢y
W aHFOEE ax + by = Tax+ by =, WD = ;D= ID, =
oz b_? L5, b: a: cz
D, D,
e® x =1y L=y A& FEEH fraw wfreg |
a; by ¢cr by
In the linear equations a;x + by = ¢; and ax + by = ¢, if D = , D, = and
o> bg 2 52
Gkl D, D,
D,= then the formulae x =D and y = f)l is known as Cramer's rule.
: d: 2
FORMULAE AND KEY POINTS
a b a b a b a b
1. aff A= A= ={ad-bo)THG | (IfA = then| A |= = (ad - be).)
& i c d c d c

a b d -b a b d -b
2. trﬁm{ )ﬂt[Adj(A}=( )ﬁl(lf}f\:[ d)thenAdj(A]=[ ))

c d —-¢ a c —-c¢ a

1 ;
3, A'=mAdj(A) 4. AX=B =X=A'B 5. XA=B=X=BA'
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> T e g T T e g T At e

Method of solving linear equations using Cramer's rule. @x+by= o

af {a1x+b|y=c| T,

axtbhy=c

G]I+b[1’—£|
If {azx+b_y ., then,

, J ;
=M b1
a by

=% D
Then x = D and y = D -

Note: D, and D, can also be represented by Dy and D; respectively.

g3 Jdien I\ TAad) H1oT (ANGLE BETWEEN TWO STRAIGHT LINES )

Y Y Y
LB A
B(x,,¥,) ¥
@M AB & l AG.v)
Line AB | e b
Oe—a— B X
Ya—N Q m=—
WP (Slope) m = tan 0 m=— m=—
X2—Xi a
LEicT Y21 x .y
g = +¢ P =— — -+ = +hv+e=
Eqution y=mx+c L S (x—x1) Sl 1 ax+by+e=0
; - 5 i WEEH F99T (Condition of Lines
i AT T T :
Equation of Lines Angle between Lines s = ) B
being parallel | being perpendicular
y=mx+tea 1 M- _ .
1. = 0 = tan (:_), i m,«m_a) ny=mz my.omz=—1
alx-*b;y+c1=l3 _| ax by —a;b; _ .
2. e My (—a;a’+ bib, a by = arby aaz + bib;=0
—
axt+by=c
Y ¢ y=mx+g fj— ax by +¢=0 A D B
b y=myXx+c; f— ax+bhy+e,=0 bx—ay=k
T FHEOT WFE | FHMFGL g @ THIH Creg e Rcicafinicany
Equation of Line slope Equation of parallel line Equation of perpendicular line
l.| axtby=c m——% ax+by=1k bx—ay=k
: 6 .
eg| 6r+3y=8 m=—§=—2 ox+3v=4k Ix—6y=k
1
2. y=mx+tc m v=mx+k y=—;x+k
. 1
eg| y=5x+4 5 y=5x+k y=-3x+k

Note : & k El':?l' = WSEAT &1 | (Where £, is any constant.)
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PROOF OF IMPORTANT THEOREM

1.

feu € @ TWEE y = mix + e Ty = mpx + o Ta=TF: F07 =0 FmeEE | and ft Yawe @ &= T

AT 237 g @FFg O e SeeeE |

Find the angle between two given straight lines y = myx + ¢; and y = mx + 2. Also derive the
condition of the lines being perpendicular and parallel. [2063 R, 2064 R']
Here, Take two straight lines y = mx + ¢; and y = max + 2. Y

Now, to find angle between these lines, draw lines AB and CD show that AB
and AC meet X-axis at B and C respectively.

Let, £ XBA =0, and £ XCA =0,.

So, tan 0 = m; and tan 0, = 1,

Let xCAB =0 then 6 = xXBA - 2xXCA[. 0,=0+0;]

0=0,-0, X' (JJ /c B X
3 _ _tanB —tanB;  m—m; . Yﬂ'lg—nﬁ
Now,tan0 = tan (B, —0,)= o0, I s tanB = (] L m1) e (1)
180° - ) is also angle b h 180°—0) = (-
( —0) is also angle between them so tan ( -0)= (1 + ?m.m:)'
o ny — Mz ) . — niy — Nz
or, —tanf) = S +mg,m;) i tan 6 (7] +mg.m;) cerennenens (2)
= 3 ¥ it _ my—mz
Combining equation (i) and (i1) ; tan0 = + (—1 5 m1.mg)
0 '(77-"2) s the required angle between the lines
= tan (I + Ms‘mz) 1s the required angle between the lines.
Condition of two lines being Parallel Condition of lines being Perpendicular
If the lines are parallel then, If the lines are perpendicular to each other then,
tan 6 = tan 0° = 0. 0 =90° and cot 0 = cot 90° = 0.
G T = _ Lt mmy
So, tan(0°== s So, cot® == =
m—my o L1 mmg
o T muma or, cot90°= £ m;—m:
or, m—nm=10 L4 mym;
or, 0 S —
my = ma mp;—m:
Thus, the slopes of lines are to be equal. or, I+mm=0 Soompmy=—1
Thus, the product of the slopes of the lines is — 1.

i1 AER[EE (PAIR OF STRAIGHT LINES )

@EES! F4€ (Condition of Lines)
T B ¥ g

being coincident | being perpendicular

WEEH GHHTT e faeer #10

Equation of Lines Angle between Lines

a+b

ax’+ 2hxy + by? =0 9=tan](i£2 h““"’) 1 =ab a+b=0

atb

ax™+ 2hxy + by* + 2ex+2fv+c=0| 0 =tan (_ E) W =ab at+tb=0

3

ax’ + 2hxy + by’ =0 & ST NUEES (The straight lines represented by ax’ + 2hxy + by’ = 0 are):
(@) ax+hy+y\[—ab=0 (b) ax+hy —y\[IF—ab=0 T

ax1+2hny;b1’3=0ﬁmﬁmmﬂwﬁﬁmqﬁ
s THd gHHT bx2—2h91+a)-‘2=0ﬁ |

The sinhgle equation of the lines through origin and perpendicular to the
lines represented by ax® + 2hxy + by” = 0 is bx” — 2hxy + ay* = 0.

[ ax2 + Zhxy + byl = 0
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feaft 2 WUFT FiST TATERT WTEIUT FHEHTIT T AMSE |

Find the general equation of the second degree of pair of lines.
= Here, let two general equations of straight lines be a\x + bjy +¢; =0...... (i) and axx + by +e2=0...... (1i)
Combining equation (i) and (ii), (@x + by +c)) (@x + by +e)=0..o..... (1ii)
Simplifying the equation (iii), we get;
apax” + faib:+ abyxy + b;b‘y + (bica+ b)) y + (ajca + aser) x + ciex=10
SUbSIitthmg ddz = d, b bz =pand e G2 =G, a|bz + a‘;b| 2]1 aica + ae) = Zg and b{(,z bz{ I thhcn
The equation becomes, ax” + 2hxy + by’ + 2gx + 2fy+ ¢ = 0.

2. 2 forfiwr &t awedio wxfieor ufquER A" | (Derive homogeneous equatinn of second degree)

= Here, let two equations of straight lines passing through origin, a;x + by = 0...(i) and ax + by = ... (i)
Combining equations (i) and (ii), we get, (a;x + byy) (ax + by) =0
From multlphcatlon am«x + ﬂ‘,rng_) + braxy + biby =0
or, ayax+ (a;b;+ aby)xy+ b bpy =0 s (iii)
Substituting a;a,= a; a;bs + axby= 2h and b;b>= b. Then the equation (iii) becomes, ax’+ 2hxy + by"= 0.
This is the homogenous equation of second degree.

3. ®m T@EE ax’ + 2hxy + by’ = 0 fa=ET For w0 AW | @) 6t T@wE w9 f2 T aWEaT 1
Ty i T e |
Find the angle between the straight lines ax’ + 2hxy + by’ = 0. Also derive the condition of the lines
being pcrpcndlcular and parallcl [2063 M, 2064 S, 2065 E, 2065 S]
= Here, ax’ + 2hxy+ by’ =0 ......... (i) denotes two straight lines passing through origin.
Let the two lines are: y=mx and V=X e,y — m|x Oand y—mwx =0
Combmmg these two equations, () — mx) (j — max) =
or, v — (my + maxy +mmbx =0.. .. (i)

; L g z ; : i — 2/
Comparing the coefficient of equations (i) and (ii) then, m, + m> = Ti and m,m; =§

If angle between the lines is 0 then,

4~
o my — my \,‘(m,+m1} —dmm; B b 2N(h” —ab)
tan T 1t mymy 1+ myms a = a+b
1 ty

; ( W[ = ab)
O=tan |+
a+b
Condition of Perpendicularity:
If the pairs of lines represented by ax’ + 2/xy + by* = 0 are perpendicular to each other then, 6 = 90° & cot 8 = 0.
Now, ﬁ—col 90° or, ﬁ\{,—,b—ab—ﬂ ath=0
Thus, the lines represented by ax” + 2hxy + by* = 0 are perpendicular to each other.
Condition of Coincident:
If the pair of lines represented by ax” + 2hxy + by* = 0 are coincident to each other then, 8 = 0° and tan 8 = tan 0° = 0.
tanB = (:t 2J'@) or, tan 0°= (: 2J@)

ath ath

22" —ab
or, 0 = (L ar+ bﬂ ) or, 2\;'h'—ab=0
or, b —ab=0 L W —ab=0

I =ab Thu\ " = ab is the required result .
4. ﬁmaﬁaﬂwﬂxz+2my— ' = 0 & WY ITEE AU T W @ giaraiaed Teg S
THINTT TR |

Prove that the homogeneous equation of second degree ax’ + 2hxy + by’ = 0 always represents a pair

of straight lines through the origin. [2063 S, 2063 R']
= The given equation is ax” + 2Axy + " = 0 Multiplying it by a we get, a’x” + 2ahxy + aby’ = 0
or, ax'+2hxy+ kY -t +aby' =0 or, (ax)’+2.ax. hy + (hy)’ — (" —ab)” =
s 2
or, (ax+hyy (w]'h" ab,y) =0 or, (ax +hy — I ab.}-‘) (ax +hy+AJk* ub.}') =0
Either, ax + hy —[h" —aby =0 ....(i) or, axthyth™—ab y=0 ... (i)

Equation from (i) and (ii) are lines through origin.
Thus, the homogeneous equation of second degree ax® + 2hxy + by’ = 0 always represents a pair of straight lines
through the origin.
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5.

=]

ax® + 2hxy + by = 0 & TG @EEHT A qE I (675 GO A WEES THd THIH T AIGAR |
Find the single equation of the lines through origin and perpendicular to the lines represented by
ax® + 2hxy + by* =0
Here, let y = mx ..... (i) and y = m,x .... (ii) be the separate equations of the given pair of lines.
Combining (i) and (ii) we get, (mx —y) (max —y) =0 or,  myumax’ — (my + ma) xy + y2 =0 ..... (iii)

a , 2hxy

Again, ax’ + 2hxy + b7 =0 Y + 5 i, | S (iv)
. . . —2h a

Since, (iii) and (iv) represent the same lines, nty + s = T and mym. = b
Now, Equations of the lines through the origin and perpendicular to (i) and (ii) are;

my+x=0.... (Viandmay +x=0 ....coovnennnn (vi)
The combined equation of (v) and (vi) is;

(my+x) (myy+x)=10 or, m;mgvl +(my +ms) xy + ©=0
Putting the values of (m; + m) and mma;

, 2k 5 3 2
%y' = f.ry +x =0 ay —2hxy+hx =0

Thus, bx” — 2hxy + ay” = 0 is the single equation of pair of lines perpendicular to ax* + 2hxy + by* = 0 and passing
through origin.

ensfdd 215 (CONIC SECTION )

1.

| (Cone) :

AT ALRATE FA (avgHT a6 qaegTqn ATSUHT A1 AANHE aEaTg Wieqt WAvg | AFT oA,  THBT
Prpsrerng a&=r uIer grer wemer aiwdr fgdr swwar fgdr wwTear e Smerd Fwelt wtig

A 3 - dimensional solid object that has a circular base joined to a point by a curved surface, is called cone. In other
words, rotating a right angled triangle around one of its shortest sides as fast as possible will produce a cone.

dTefThT 3127 (Axis of cone) :

Hrefept frdfarg T IETHR AT FRiErg SIS @S ARIE A8 9 |

The line joining vertex and the centre of the circular base is called the axis of cone.

"l FALZT (Generator of cone) :

Hrefrert ferdfarg T qOTaR AT 9N SEA @1 a1 GEF SHEATE Q@ SiEl g |

The line joining vertex and the circumference of the circular base or slant height of cone is called the
generator of cone.

TEfFF &= (Conic section)
Hielier qaecs J9ad aqed Wa=gaT Ta1 TS g1 ThaTs TEied &7 qig |

A conic section is a curve obtained by the intersection of the surface of a cone with a plane.

g9 (Circle) /\

FY GHAAIT GBS GIEAP! AT 90° TS AT Wielrahr \
Wmm&aﬁiﬂaﬁqﬁﬁéﬁﬁm’rﬁ S T =

AT AT TR 7 X g A = My ==V
AH| YTHT, GHAS qAEA WP AHT T g T4 Q c/:::‘:‘j

giereeE Rl 9= 9% 4T ST g9 9h g |

The plane curve formed by intersecting a cone with a plane surface making an angle of 90° with the axis of
cone or parallel to the base of the cone is called circle.

In other words, if a plane cuts the cone perpendicularly to its axis, then the section formed by the intersection of
the plane and cone is a circle. $

drefa= (Ellipse)

FY AT qAee WIEFl TS ANTATE 1IN Ieh qagel WIeH LT SHICHT
FT O G T I BT O FN AT AR semi vertical angle (o) W=T ZHT T 90° =T
AT F9T o < 0 < 90° WA "I ATHMT Gl T FagSl Aqwgeae a4
TR a% o dreaw (Ellipse) €T |

HFT AT, GHGA TAEH SAUTTHHIT FwaT SAT HIT FETEHT qE Aer=ged way av
g 9% a1 &S &g (Ellipse) w3 |

The plane curve formed by intersecting a cone with a plane surface making an angle of 6 with thc axis of
cone in such a way that the value of 0 is greater than the semi vertical angle («) and less than 90°
(o0 <0 < 90°) is called an ellipse.

In other words, if a plane cuts the cone such that the angle made by the plane with the axis is greater than
the semi-vertical angle, then the closed curve or the section formed is an ellipse.
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afs FHAW qAEA WIAETE WTegET AT 61 WHAHE qaEd aACH BT O T semi vertical
angle (o) FUET HUH AT (0 = o ) FAFGAT A4S (generator) T FHAAE TAE
UG B 99 G qag T Giefial Yiawgeqare g+ TU® 9%dls aq9d (Parabola)
g |

FATE AAT (Parabola) ¥ |

The plane curve formed by intersecting a cone with a plane surface in such a way that the
plane surface is parallel to the generator and the angle made by the plane surface with the
axis of cone (0) is equal to the semi-vertical angle a (0 = o ) is called parabola.

In other words, if a plane cuts the cone such that it is parallel to the generator of the cone, then
the open curve or the section formed will be a parabola.

ufq werEem (Hyperbola):

TUAAT qAES GO g3 AN PEH] ATEHT THAAT qAee ST FAETHT AT
FT O F 9T 0 < o (semi-vertical angle) &g | HEI®T g4 W T GHGAT HAEH
UiasgeaTe 9V UGN GHAAT dehelTs afd qaEed (Hyperbola) 9w |

HFT EAT, GHAA qaeet T3¢ Yifreg HUHT SISl Wiefisr Feas serefidar swar qy For
FATE WT=ERA &l a7 Gt a% a1 9T dfq TUEed (Hyperbola) =g |

A plane curve formed by intersecting a double napped cone with a plane in such a way that
the angle made by the plane surface with the axis of cone (0) is less than the

semi-vertical angle o (0 < «) is called hyperbola.
In other words, if a plane cuts the double right cone such that the angle between the axis and the plane is
less than the semi-vertical angle, then their intersection forms a curve or a section which is a hyperbola.

|

gd (CIRCLE)
FORMULAE AND KEY POINTS
FA. EE TR FTEAT T FHEHOT
S.N. Figure Condition of Circle Equation of Circle
il IR B

\\
1 pisee 25 \'
1\ 00 jP(x. y)

B

T P T |

The centre of circle is
at origin.

2 2
o+ y=r

-~
k_\

FAH F
g (n, by T

2. ot ) R+ (= k= A
(hk) JP(x.y) The centre of circle Wl & Pl
- is (h, k).
e, SATHH & YT
{ Diameter fa?_ﬁl’a fé=T
3 sk : : x—x1) (x—x2) + (y=y1) (7= y2) =0
. ‘J\ /("1' ) Two ends of diameter G e+ =) e =p2)
— are given.
Y
4 /m k}\ EE‘L?ﬂ%Wﬂﬁ‘t =W+ =k =k + K
; ( ' ) Passing through origin (P =+ 1)
\4& P =r+8).
R s
X -STETE AT |

Circle touches X-axis

(r=h).

(x—hY+(—k'=k
(r="h
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v

e
6. éh..r_n.& o 57 ﬁm'. (x—hy+(—k’=H
. A

Circle touches Y-axis

r=1h) (r=nh)
il i R :
0 X
¥
(x—hy+(y—h)=
) gﬁ'mﬂﬂl or, (x— k) + (- k) = 2
7. Circle touches both the axes

or, (x — r)+ (y— =

(r=h=k). k=B

0|

8. FaR gHH X 437+ 2gx + 2fy + ¢ =0 B TIHT WY (If the equation a circle is x + y*+ 2gx + 2fy + ¢ = 0);
(i) @ = (g-f or, (—3xF IIEH, 5 y F TS )

Centre = (—g,—f) or, ( —% coelticient of x, — % coeflicient of y)

(i) o= =g+ f —c or, %\/(xa‘;‘fwﬂ(va?rqvm)z—ofc

- 2 k] I - - - ~ il
Radius =~Jg "+ f " -c¢ or, Exf(coefﬁuenl of x)° + (coefficient of vy —4c

9. T X+ =d B fag (v, y) W fafauer et o
xx; + = a’ g9 |
The equation of tangent in a circle x* + y* = a” at a point (xy, y,) is
xXx +yy=a’

PROOF OF IMPORTANT THEOREM
> T B9 Bed faere fEUE sEeamn auet aHEIeT O e | Y

Find the equation of a circle, whose ends of diameter are given.

Solution Alxy, yy)
Let A(x,, 1) and B(xs, y») be the ends of diameter of the circle. Take P(x. v)
another point P(x, ) at the circumference.
Now, slope of AP (m;) = LM and slope of BP (n13) L B(xy, ¥3)
X—X) X—X3 X' X

We have; m < my=— 1 o

[ 2 APB = is the angle at the circumference so AP L BP] Y

b — JJ !}-, 2 !}:_Jf|!!!"_!:2!_
ie. ( —r;) (r ) ! % r—x) (x—x) !
o, (-y)@-y)=—(x—x)x—x) or, (x—-x)x-x)+@-y)(p—y)=0

This is the required equation of the circle.

Fuadi=r T 31Ef 3tuadi<r ®orgs [ MULTIPLE AND SUB-MULTIPLE ANGLES )
| DEFINITIONS _
A. T ®0T (Multiple Angle)

afg A BT BT Y 2A, 3A, 4A, ........... STEETE A FT A9 F0EE A |
If A be any angle then 2A, 3A, 4A, ......... etc are called the multiple angles of A.

B. Uadi® &0 (Qubmui(iple Angle)
afz Aﬁmm 5, 33&111%:%“? A T AIEdH HUEE A |

If A be any angle then ‘2 1; cereeeneaene €1 are called the submultiple angles of A.
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A. Pefadm su@EE (Trigonometric Ratios)

Imp

ortant Formulae / 21

h b
1] sin9=ﬁ 2; coscc9=5 3. c059=ﬂ
_h _p _b
4, sece—b 5: tan@—b 6. coiB—p
7 sin A x cosec A=1 R. cos AxsecA=1 9. cotAxtan A=1
2 . cos A sin A
10. cos B +sin"0 =1 1. cotA= A 12, tan A= cosk
2 an’0 = et 10— __Sec A
13. sec’O—tan'0=1 14.  cosec’ O —cot’0 =1 15: lanA_cosecA
16. smA=+/1l—-cos" A 17. cos A=-J1—-sin"A 18. sec A=+/1+tan"A
19. tan A =+fsec” A—1 20. cosec A=1/1+cot” A 21. cot A=+Jcosec” A—1
1 1
22. coaecA—Sin A 23. secA—COSA 24, tanA—cotA
B. F&wifadia squ@es®t @9 (Value of Trigonometric Ratios)

1. 0° 180° T 360° T 0T T ERRIGEES Fafde | (For 0°, 180° and 360° all ratios are unchanged.)

2. 90° T 270° F N1 T AUIAEE MEATHR Fafrra |

For 90° and 2707 all ratios are changed according as:

¥

Second Quadrant

, T 5 an . First Quadrant
COS <€—> sin, tan <€<—> col, cosec <—> sec sin / cosec All are vositive
3. faETE® (ie. +ve —ve) "CAST" franesram s=fa=m | are positive (90° 'E_ é) A
FEFALT TIAAT RETHT AT A3 | (180°—0) (360° + )
signs (i.e. + ve —ve) are assigned according to "CAST" (90° +6) %
formula for the question (not for the answers). Third Quadrant ||[Fourth Quadrant
S tan / cot cos /sec .
sin(90° —0)=cos 0 cosec(90° —0)=sec O C]D are positive are positive @/r
) . (270° - 9) (360° - 6)
cos(180°-0)=—cos0 sec(90° —0) = cosec 0 (180° +8) (270° +0)
tan(270° —0) = cot O cot(180° —B)=—cot O ¥
C. ¥ afaar (Value Table)
Ratios :
sin cos tan cosec sec cot
[Values
0° 0 1 0 sl 1 o0
6 1 \3 AL 2
30 3 5 '\ﬁ 2 \6 \ﬁ
1 1
45 NG NG 1 \2 2 1
o \3 1 §7] L
60 5 7 NE N 2 NE
90° 1 0 @0 1 o 0
= 2 1
6 \3 =/} > 5 ol
e [P F w5 |2
1 1
135 Np g -1 \2 =2 -1
1 \3 he 2
(=] — .. —
150 > =5 \B 2 \ﬁ _\(3
180° 0 —1 0 o -1 @
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D. fafsa FUEE (Compound Angles)

Sum - Formulae Difference - Formulae
I. | sin(A+B)=sinA.cos B+cosA.sinB sin(A-B)=sinA.cosB-cos A.sinB
2. | cos(A+B)=cos A.cos B—sin A. sin B cos(A—B)=cos A.cos B +sin A .sinB
) _ _tan A+tan B _ _tanA—tan B
3. | tan(A+B)=T_0 A tan B tan (A—B) =T tanA. tan B
) _cotA.cotB-1 _cotA.cotB+1
4. | cot(A+B)= cot B + cot A cot(a—B)= cot B —cot A
5. sin(A+B)sin(A—B)=sin" A—sin’ B=cos’ B—cos” A
6. cos (A +B)cos(A—B)=cos’ A—sin’ B=cos’ B—sin’ A
a. & 2 L
E. aft =27 (Ir e dthen),
R ECAE] HeaTAvaT FEUST Sfgver FrgAver T ShrvEr
Invertendo Alternendo Componendo Devidendo Componendo and Devidendo
b d a b ath c+d | a-b c-d atbh c+d
a4 c c d b d b d a-b c—d
yTacd FIUEE (Multiple Angles) AUE® FIUEE  (Submultiple Angles)
sin 2A =2 sin A cos A : 4 sinA=25in%cos%
2 + 2 )A e | 1"\
2 cos 2A=cos A —sin" A 2 cos A= cos™ 5 —sin” 5
3. cos 2A =2 cos’A — 1 3. cosA=2cosz%—l
i g : gl
4, cos2ZA=1-2sin"A 4. cos A=1-2sin 5
5. 1+ cos 2A=2cos’ A §. l+cosA=2c052%
E 6. | 1-cos2A=2sin"A 6. | 1—cos A=2sin’ %
-
—] a . [L—cos2A it 1 —cos A
= 7. | sinA==~ | > 7. | sin ) T
= 1 +cos2A A 1 +cos A
E 8. cosA=:t‘\,Jf 8. cos 5 =%7 ﬂf
w» A
i 2tan
et 2 tan A 2
& 9. tan 2A=m 9. tan A = x
= 1- langf
=4
- 2 tan 2
an
] . __2tan A . B 2
— 10. | sin2A = 1+ tant A 10. | sinA = A
= 1+ tan"5
= 1 - tan® 2
1 —tan’ A 2
1. | cos2A =7 rp IL | cosA= A
1+ tan” >
5, 1—cos2A A 1-cosA
2. ] tan" A= 1 +cos2A 12. | tan 2 l+cosA
1l —cos 2A A l —cos A
3. ] tan A== \f 1+ cos 2A 2L s =2 \,’1+cosA
., 1 t+cos2A A T+cosA
14. colA—il cos IA 14. ol S =T s A

1 +cos 2A A 1 +cos A
: g licos2A 5, 2V, g oL RORA
L3 ] eot A=24 [T (oA 15: | coty =2\ [T Cos A
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, A A
16. | sm3A=3sinA—4sin" A 16. | sinA=3 sm — 4 sin’ 3
.3 . . LS A A .
17. | 4 sin"A =3 sinA —sin3A 17. | 4 sm"?= 3 sin 3 3 sinA
|| . . LA
= 15, | sin® A 3sin A —sin 3A 18 A 3sin 53— sin A
o .| st = 4 3 caA 2
E sin’ 3 2
3 A A
B 19. | cos3A=4cos’ A—3cos A 19. cos!\=4ms.'§ 31:03?
= n
. A A
v 20. | 4cos’ A=3cos A+ cos 3A 20. | 4 cos’ 3= 3 cos 3 tcos A
e
- A
[T 2 STk 3cos A +cos 3A 21 A 3cos 3 Hceos A
= . | cos = 2 = —
— 4 cos'3 )
d A A
o . £Y  peigdl
B 2 3A = Jtan A —tan’ A P 3 tan 3ty
E .| tan = 1 —3anfA - | tan A= 7:&
= 1 - 3tan 3
:’\ A
cot' A~ 3 cot A cot’T -3 cot 3
23, | cot3A= SooBA— | 23. | cot A—’iﬁ
3cot'§ l

I[OT6l I ANINBEID! FUTGAIUT (TRANSFORMATION OF PRODUCT AND SUM)

TUTHHT #AMFAL9T (Transformation in product)

GUTHEHT #ATAL0T (Transformation in sum)

8

sinC+sinD=2sin(

C+D C-D
2) e (552)

2 sin A. cos B=sin(A + B) +sin (A - B)

2.

sin C —sinD =2 cos ((%D) . sin (% 2.

2cos A. sinB =sin (A + B) —sin (A —B)

3.

C-D
cos C+cos D=2cos . CO8 ) 3.

2cos A.cos B=cos (A +B)+cos(A-B)

4. cos C—cosD=2sin (%) sin (—D ; C) 4.

2sin A. sin B = cos (A — B) — cos (A + B)

Stopaforra Pimifdidir Adeficdizs (CONDITIONAL TRIGONOMETRICAL IDENTITIES)

#aafran Bttt sd@fasE® (Conditional trigonometric identities)
fafraaader smarr a1 90 g ey aqutiaEedE 3 gatad et gdatreee [t |

Some trigonometric identities, which are true only for certain given condition are known as conditional identities.

FORMULAE AND KEY POINTS

2

3

=Pﬁ‘ﬂﬁﬁﬂ' fr@TE®E®! A1 (Sum of three angles of a triangle) = 180°

. A B = C
afc A+ 4B+ £C=180°MC A+B=n"~Cand> +5 =%—5 9 |
; A B 1 C
IfA+B+C=Tr”than+B=Jt°—CandE +3 =TEE 3

(i)  sin (% + E) = sin (2 2) cos 2 (ii) cos (

(iii) tan( ) tan(— —) cot2

aff A+B+C=n""TA+B= 180° - CEFG | (IfA+B+C=n", then A+ B=180°
(i) cos(A+B)=cos(180°-C)=—cosC (ii) sin (A +B)=sin (180°—
(1) tan(A+B)=tan (180" -C)=—tan C

_) Cos (2 2) = sin 2

-C)

C)=sinC
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Prpifrdir defiaoieE (TRIGONOMETRICAL EQUATIONS)

| DEFINITIONS |

A. waata®T (Identity):
T Poae W WOEr EN 9P g oE U e AME I A A EY Y, 99
TEPHeTE GEAET G | T sin®0 + cos’0 = | 7T O A T AT g | TR 4T qERt Al |

If the relation of an equality is satmhed by every value of the variable, then the relation is called identity.
For example: In the relation sin® @ + cos” § = 1, every value of the 0 satisfies this relation.

B. @H#0T (Equation):
AT foE THE R B GO GECUAT Rt WOH @l (AT W AT 9%h e AT g 9,
I FEERHTE FHIETT AP | SR y = sinx, y = 2x + 3 ST |
If the relation of equality is satisfied only by the fixed value of the variable, then this relation is called
equation. For example: y =sinx, y = 2x + 3 etc.

C. Fofadm a@i#ToT (Trigonometric equation):
FramtdE A TaeE qEE AURT GHEUETE ARG
y=sinx,y=2tanx, 2 cos’ 0 + 1 =0 TeME |
The equation involving trigonometric ratios is called trigonometric equation. For example:
y=sinx,y=2tanx,2cos 0+ 1=0etc.

FORMULAE AND KEY POINTS

Tt Wiy | W

#.9. wfEar EEr JqarT AHe®
S.N. Equation Condition Quadrant Values
1. sin0 =k tve & < 1 1% & 2™ 0, (180° —0), (360° + 0)
2. sin® =—k —vez -1 3 & 4™ (1807 +0), (360° -0)
& sin0 =k 0 is non standard 0=sin"k
4. sin@ =k k>lork=<1 no solution
5 cos0=Fk fve&<1 1" & 4" 0, (360° —0), (360° +0)
6. cosO0=—k —vez—1 g g (180°—8), (180° +6)
it cos0 =k 0 is non standard 0=cos 'k
8. cosB =k k>lork<l no solution
9. tan 0 = k +ve 1" & 3™ 0, (180° +0), (360° + 0)
10. tan® =—k —ve 2% gl (180° —0), (360°—0)
1. tan O =k 0 is non standard 0=tan'k
315 T 31 (HEIGHT AND DISTANCE)
_DEFINITIONS
A. I=AEERIOT (Angle of elevation): [ SEE MODEL 2076]

B.

qaArEIEare Efae ety T fagaE g ow Rafaermm s FoerE
FHAIMHT (Angle of elevation) #iwg | faamm BC fafaeraar, AC 3w @1, A
TEH fafd 9, « ACB TF IaT9T FI07 27 |

The angle made by the line of sight with the horizontal line through the position
of an observer's eye is called an angle of elevation. In this case the object to be
observed lies above the position of the eye. In the figure alongside, A is the
position of an object, AC is the line of sight, BC is the horizontal line and
% ACB is an angle of elevation.

saAfa®w1oT (Angle of depression):

HAEEAFA fAfoEr ST a9 T fagerd de S fafasEn aeEr
FIETE FAATHI (Angle of depression) =g | fe=wT BC fafesr wam, AC 3w
@, A T feafd 9T, ACB TF SamfaaT 8 |

The angle made by the line of sight with the horizontal line through the position
of an observer's eye is called an angle of depression. In this case the object to be
observed lies below the position of an eye. In the figure alongside, A is the
position of an object, AC is the line of sight, BC is the horizontal line and
% ACB is an angle of depression.

A

C  Horiz uu.ruHa'J.'{ B
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FORMULAE AND KEY POINTS

B A A A A
o
i h p h
D, oE
0 | d
c D C B B d C B b C
IFATTIEIT = FAATTHOT @ ED=BC (i) p=btan0 (ii)b=a%
Angle of elevation l) - (i) h=dtan®
: (i) AE=AB-EB 7 cosnysas, ; s
= Angle of Depression s < (ii)d=h cot (i1) h=— (ivih =
DeA=ZCAB=o | CDAESAB-=CD e bos 9
# (v) p=hsmOandb=hcos0
IHeR Juleithel (SCALAR PRODUCT)
> fif’r’g MU AT T TUAE (Dot product or scalar product)
TEAET FFEEH THVEE T fafiesfa=@ cosine PPN TARAATR AT TR A

afTg | AFT W=, A o T b AT AAEEE W o T b B P R 0. b &
TG T Z,3=|a|,|§|cosemw&mﬁaﬂﬁan

The product of magnitude of two vectors with cosine angle between them is called the
— — —
scalar product. In other words, if @ and b are two vectors then the scalar product of a
— - = - = - -
and b is denoted by @ . b and definedby a . b = |a| . |b| cos©.

FORMULAE AND KEY POINTS
. ax E@' Z% YFIEEH AT (For any two vector 4 and l_;):
() (a+by=d+b+2ab (i) (a-bY=d*+b-2a.b

(i) (@+B).(a—Bb) =a*—b* (v) ab=ba

0] B

_,\2 - — = — —
(v) (a)y=a =|a||la|= a.a

— ay — > — ay — a2 - —
2. afa =( )(b=( )W (If a =( )andb=( }hcn), a.b=(a.a+b.b)
b; b_J b,l' b}
or A =(a, a)Th=(by, b)) T a . b = arby + arb, TG A iz THE |
Il.; =(ay, az) and g= (b[, bg), prove that ; w g= arby + azbs. [SLC 2067 R]
| ___Proof |

+ >
Here, let, i and j be the standard unit vectors along X-axis and Y-axis respectively.

— - — — — - —
So,; = (ay, a;) and b = (b, b>) can be written in the form of : a=ayi +tayjandb=5bi+bj
- - - — - -+ - - - = - — =
Now, a . b = (C.'l i +azj),(b|i+bgj}=a|b| i.i +a|b; i ‘j + ﬂzbi_}" i +(Qb2__." ._}I
= abi()+a b2(O)+ as by(0) +ax bs(1) =ay by +0+ O+as by
= ﬂ‘|b:+agbg
Thus Zg = ab + ash,
> b
a.b

3. T bfa=E@r BT WY (I be angle between a and b) : cos 0 :ﬁ
|z 7

4 aTbH B AR : a.b = |a] [B] cos 0.
Dot product ofdand b : ;,3= |;§ IK| cos 0.

5. afy [ T HEE X T Y- et e GEE S W
If 7 and _?are unit vectors along X-axis and Y-axis :

— = —

id.=j .},= 1 and ?;=?? =0




6. farg omwa av Fhe UEREE fafe= @S (Different cases of dot product or scalar-product):
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7. afa =(I’ )zf_;:(x" )ﬂt{ (If a =(x; )and 3:(” )then),
Yi ¥z Yi ¥z

gfgat swaeyar (Case 1)

g7 AF#qr (Case 11)

dgt swagear (Case 111)

90

—
o

AT T AHATAT AFIIHE
Like and parallel vectors

HAHATA T GATATAT AFILEF
Unlike and parallel vectors

AT WFELEE
Perpendicular vectors

Angle between them is 0°.
So, 0 =0°

Angle between them is 1807,
So, 0= 180"

Angle between them is 90°.

By definition

;o .=k
a.h=|al||b|cos®
S L T
or, a.b =|al||lb|cos0®
5 = 5 S
or, a.b =|al|b]|l
B =
a.bh=|allb

By definition

»

a.b =|a||b|cosh
or, a.b =|a||b|cos 180°
—+ -+ -+
or, a.b =|al|lb|(-1)

- = &
Sa.bh =-la|lb| l

So, 0 =90"
By definition
5 =y sy
a.b =|a||b|cos0
of, a.b =|a||b|cas90®
or, a.b =|.rr||_|f;|!]

a b =0

(a) ¥ A F=F94T (Condition of perpendicularity): 2.5=0

(b) WAL &4 T (Condition for being parallel): a) =m f; ; where, m is a scalar.

AB = forg B @1 Rafir e Py A %1 Rafy dex

SI —_ = — _ 5 =
#9aT, AB=0B-0A AB=b—-a
;{3 = Position vector of point B — Position vector of point A
ie. AB=OB-OA AB=3-2
Aarex SAfdfa (VECTOR GEOMETRY )

|__DEFINITIONS |
F-roer o ﬁﬁﬁ' fra= (Triangle law of vector)

PrerT FHeER feu®T g8 9eeed A9 Sdete®al wie dtd eEl faada
FHA AT T FFEET aET 7 |

BT AB + BO: =Eﬁwwwmml

The sum of vectors represented by two sides in an order is equal to the vector represented by remaining

A

side taken in opposite order. In the figure, AB + BC = AC is called triangle law of vector.

AFT ATEH! GHMTAL Fq4a A7 (Parallelogram law of vector addition)

AT FCATAT TSe FIgaTe & HAUH A~ JEEes TG AFe@eH
e W fagere g% qUH fEne SHed AT auEt gy | a9 awerd

X SrEHT gAML T fraw afig

— —> —>
fesmT: AB + AD = AC @ $9eX sieavardl 9.9, faw afvg |
The sum of two co-initial vectors represented by the adjacent sides of a parallelogram is equal to the vector
represented by co-initial diagonal. This method of vector addition is called the parallelogram law of vector

— —> —
addition. In the figure, AB + AD = AC is called the parallelogram law of vector addition.
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3. 99T AgH ag9e fH (Polygon law of vector addition)
U AR FHHAT fAGUH AT AT HAeEEH wie Afaw wemer favda
WWWWWIGR%:E+B_C)+E;+EE}=E E¢

The polygon law of vector addition states that if vectors represented by the sides of a
polygon taken in order, then the resultant vector is the vector represented by the

. e = e
closing side of the polygon taken in opposite order, e.g. AB + BC + CD + DE = AE

Theorem 1 (Section formula for internal division)

aft freg A ¥ feufs Wwex o g B 91 99X b T AB 9 men A1 fawrom i farg

- =
—
pr feafr awe p B W OP=%§F@I

- -
If a be a position vector of a point A, b be the position vector of the point B and
if P be the point which divides AB in the ratio of m: n then the position vector of

g
- +mb
p is OP ="t [SLC 2071 R]
Sy
Proof: Let O be the origin. Then AB is such that AP : PB =m:n
—
3 AP m . — — : i
l.e. : = F Since, AP and PB are in same direction;
PB
—> —

So, n AP=m PB

or, (OP OA) (OB OP) [ From triangle law]

—> >
or, (m+n) OP =m(0OB) +n(OA)

> = o
or, (m+n)OP=mb +na

> >
~> na +mb
OP=—""7T—"

m+n

This is the required section formula for internal division.
Theorem 2 Section formula for external division
- - .
afy fag A #1 feafs ¥eT a fag B 1 99X b T AB @ afeEw

- =
m s 0 Fav T g P feaf e o W op =1L g

If P dmdcs AB externally in the ratio m: n, then the position vector of P is

—
—)‘ m -n

m-n
—> = — — —>
Proof: Let O be the origin. Then OA = a and OB = p and produce AB up to P such that AP : BP =m: n.
D — —
AP
e, — =2 So, n AP =m BP
R n
BP
or, (OP 0OA (OP OB) (From triangle law)
or, m OB n OA (m—n) DP
? S - - E) o
mb —n mp —n;
o, ————=0P Op = ———
m-—n m-n

This is the required section formula for external division.
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FORMULAE AND KEY POINTS

G > na +mb
1. fft f= ® (Internal section formula): p = tm _:!;
. = mb—na
2. =l fawmee HA (External section formula): p =

3. Wﬁ% A (Mid-point formula): ;; =% (T;+B)

4. A G, BT FE AABC # dinieedr fufy dmews W
mm(oé;% (@+B+) &g
Ifa, b and ¢ are the position vectors of vertices of AABC

- . ] 1l o = =
then the position vector of the centroid (OG ) = 3 (a+b + c).

Ji¥Jad RiTciiedz ol (COMBINED TRANSFORMATION)
| DEFINITIONS |
» @Oeh TR0 (Combined Transformation)
TE Ul TR WA AeH g T qua Yafaraeng g7 7t yfafara araaer anfr s afear
I WATITATS GO W 9i g |

‘When an object has been transformed, its image can again be transformed to form a new image. Such
transformation is called combined transformations.

FORMULAE AND KEY POINTS

1. T¥TEa (Reflection)

qYTadAHl 987 (Axis of Reflection) & (Object) HTHfd (Image)
(i) X-axis or y=10 P(x, y) — P(x,—))
(ii) Y-axis orx =0 P(x, ) — P'(—x.y)
(iii) y=xorx=y P(x, y) —> P'(y, x)
(iv) y=—xorx=-—y P(x, ¥) S P'(—y,—x)
(v) x=h P(x, v) —_— P'(2h—x,y)
(vi) y=k P(x, ») —_— P'(x, 2k-y)
g TUEdq (Combined Reflection)
SN TS AETEE THEA ST Pert
C Axes of Reflections Single transformation Figure
FHMTAC W@re® (Parallel Lines) ferme {Translation)
2(h— )
e e ()
P — £ T N
qi?ﬁ =T x = h, W 9UEAA ﬁ
X {5 X 12 (2 MN )m Eﬁ
¢ If reflection x = h; is followed by 0 . . ,: A A
reflection in x = / The translation by the translation = =
m
2(h2 — h|) = td "
vector( )or 2MN
9 [V
0
foreamas ez ar AD
(ky— k) L &
0 ML
e y =k TG y =k, AT TOEAT N y=k
5 | TIRCAT (AT ) > [aT & e
' If reflection y = k; is followed by MN . ) GA’
reflection in y = k; (parallel axis) The translation by the translation i :
(l 0 ) 0 ) M LR
vector or e
(2 — k) l\H\I)/




www.drmathnp.com

Important Formulae / 29

‘Jﬁiﬁ‘ﬁfﬁ'ﬂ WeEE (Intersecting Lines)

afgEHT (Rotation)

ufgdt x = h T g =k AT IESA
TfegAT

If reflection x = & is followed by
reflection in y =k

famerEm, fawg (b, k) 1 afoafe g
HUCHSF Y afmaT

According to the figure, negative
half turn rotation about the the
point (h, k).

qfger y=k< ‘ﬂﬁ x = h AT EET
TfeaAT

If reflection y = k is followed by
reflection inx =h

e, fawg (1, k) #1 afoafe g
gTeAeE Ay afaIT

According to the figure, positive
half turn rotation about the point
(h. k).

ufgdt x=h T 9fg x =y AT TUEAA

If reflection x = /i is followed by
reflection inx =y

feraram, fawg (1, b) %1 afaafe g4
HCHE H1aTg AT

According to the figure, negative
quarter turn rotation about the point
(h, h).

T 9fg x =y /T IS

1

If reflection y = k is followed by
reflection in x = y

faaeram, fa=g (k. k) #1 afafc g7
HICHF AT IIEaT

Negative quarter turn rotation
about the point (%, k).

Note: WfmaveT faem awqa1 feafq (=afem) A1 9% 95 | (The dircetion of rotation is based on the position of the object.)

2. afesAoT (Rotation)

af Rt 0T af R R e et

Angle of rotation Centre of rotation Object Image
(i) +90° or — 270° (0, 0) Plx, v) —> P'(-1x)
(ii) —90° or + 270° (0, 0) P(x, v) —> Py, x)
(iii) + 180° (0, 0) P(x, v) —> Pll-x,—¥)
(1v), +907 or —270° (a, b) P(x, v) —> P(—ytat+thx—ath)
(v) 907 or + 270° (a, b) Pix, v) —> Plyta—b,—x+ta+h)
(vi) + 180° (a. b) P(x, v) —> P(—x+2a,—y+2h)

(iv) 3 R, TR, &€ §F TF¢ FrwT AT UFAEE I GO AR

If R, and R are two rotations about the same centre then combined rotation:

(Ri2Ry)=(Rze

Rl) =R|+R2

gt , afE Ry[(0, 0), 0,] T Ry =[(0, 0), 0,] F23ireT IFHAET HC 6qh  IAGHAT:

It Ry[(0, 0),0;]and R; =
R2°R|=

fa®am® (Translation)

o
(i) ak T=(b )i%mwﬁaat P(x, y) & 9T HET P'(x+a, y + b) T |

[(0, 0), 8] are two rotations then the combined rotation:
RjeRy=R[(0, 0), (0, + 02)]

a
IfT= (1 )is translation vector and P(x, ) be an object then image is P'(x +a, y + b).
h
(i) af& T, T T, 5% g Feamoe® ¢ g famamas: (T, e To) = (T, e T) =T, + T,

If Ty & T, are 2 translations then combined translation: (T,

°T2)=

Tz T =T+ Ty
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4. fawrdEwTo (Enlargement)

faeiwTuT #7 ATt L arfa
Centre of enlargement Scale factor Object Image
(1) (0,0) k () —> (kx, ky)
(ii) (a, b) k (x, 1) —> [k(x—a)+a, k(y—b)+b]

(iiiy 3 E\=[(a, b), ki] T E2=[(a, b), k,] T faariae® wC o9 fawarda
E:xoE|=E;°E;=E[(a, b), ki * k] &5 |
IfE, = [(a, b), ki] and E> = [(a, b), k2] are two enlargements then the combined enlargement:
E;E = E°E;=E[(a, b), ki * k»]
5. Afg F & T3 WHa T G A S A SHEg 9,
If F denotes a transformation and G denotes another transformation then,
(i) ®IH WA (GoF) (The combined transformation (GeF)
= qfed F g0 g7 W T ufg 861 yfafarad G g g1 @ sHeg |

= First the transformation by F and then the transformation of the image by G

4 (Or): GoF =4qfget F T9fg G (GoF =F is followed by G)

(i) ®H AT (F-G) =9t G g g WA T ufg ad siafaraard F arn g7 @ seeg |
The combined transformation (F-G)

= First the transformation by G and then the transformation of the first image by F
9 (Or): FG =9fget G T 9 F (F=G = G is followed by F)

faudia erreireazor ¥ faudTd ga (INVERSION TRANSFORMATION & INVERSION CIRCLE)
1. faudm samwaoT (Inversion Transformation)
FA FAAT AT TS I AT S |

A transformation with respect to a circle is called inversion transformation or simply inversion.
2 SR ad A faodia g T IchH ﬁlﬁ' (Inversion circle or circle inversion and inversion point)

Feafeg O T T - TUHT TR BRI B TR XGWT BRI O ARFAT B I
fag P @1 wfifrsr OP x OP' =/ g0l P g7 WY & J99E 9oHA IA L P AR ™

¥
gow famg afg . \
In a circle with centre O and radius r, if P be a point other than origin then the l\ o P) P’
inverse of P with respect to the circle is a point P' on line OP such that OP x OP' =", _ b

The image P' is the inversion point of P and the circle is inversion circle.
2.4, fezuw fargst Iorm favg o= @M= @98 | (Formulae of finding the inversion point of given point.)

X+y'xty
The coordinates of the inverse point P'(x', ') of the point P(x, ) with respect to the circle having centre

(0, 0)is; () = ( s o )

rtyrxty

(ii) F= (h. k)w@?fzﬁruﬁr T fag P{r J)a?f g famg P, ) B Frdame:
r(x h) ijfj
(" ewtro R T

The coordinates of the inverse point P'(x', ') of the point P(x, )) with respect to the circle having centre
(h, k) s (h+(r_"' (o) gy LN

(i) % (0, 0) FTHT TAHT AT f4g P(x, y) FT IHA o5 P'(x', /) F1 Frdemea (v’ L)—(— —J—)ﬁ.

D R G S (o

e TATGNGAROT IMATRIK TRANSFORMATION)

[_DEFINITIONS |

»  #fgsw sammA<0T (Matrix transformation)
afe AT Afedm T T P Afgaar ®1 @H a% WC AEfa P'=TP &g |
A T) T T, % & WA AfeHee q¢ WG W A T < T) &9 |

If T be the transformation matrix and P be the object in matrix form then image P' = TP.

If T) & T are two transformation matrices, the combined transformation matrix = T; x T).
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FORMULAE AND KEY POINTS
(i) ( 10 ) X-3ETHT qET
o ) P(x, v) = P'(x, — )
0 -1 Reflection in x-axis
(ii) (—1 0 ) Y -31%ET qEdT i ”
0 1 Reflection in y-axis 5N FCERY)
(iii) (0 1 ) ¥ = x | I B -
10 Reflection in y = x SR
(iv) ( 0 -1 ) y = x AT qO=EAT
fr H P("C, 1’) —> P‘{_,v: - T]
-1 0 Reflection in y=—x
(v) 0 -1
( ¥ ) R, [O, +907] P(x, y) = P'(=y, x)
(vi) 0 1
(_1 o ) R, [0, - 90°] P(x,») = P'(y,—x)
(vii) -1 0
( 0 —t ) R, [O, = 1807] Pix,y) = P(—x,—»)
(viii) k 0
(0 : ) E[O, K] P(x, y) - P' (kx, ky)
(ix) (k 0)(-"—‘7) (“) P(x,y) > P'[kix—a)+a
E[(a. b), k i 4
0 k /\Ny-b s L6238 k(y —b) +b]

eqTTa LT AfeFw qwr swmen afewr:

SR X-ETHT TUEA €& 96 = (x, ) 9C IRt = (x, - ) T |
o, gfafarae x-ua. T )-Haears gHEE 9T I T4,

x = Ixx + 0Oxy
-y = 0xx + (—l)x_p
THATE AigFaePT TIHT T,
X1 1 0 x
bl = bal B
t t t

= Oxx+ () xy=

[t | - [eomrereor afeww| [ 7

Method of finding transformation matrix:

If an object (x, y) is reflected on X -axis then the image will be (x, — y).

= Ixx+0xy = x

-y

Now, expressing the x-component and y-component of this image in matrix form then.

x = lxx

—y = (=xx

s

+ 0=y

+

Dxy
Writing this equations in matrix form then,
[1 @
i ~1
1

= O0xx+ (-1)xy=

= Ixx+0xy = x

(4
H

| Image | = [ Transformation Matrix ‘ | 0bjccl|

—y
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aqiei fdaciol (QUARTILE DEVIATION)

[_DEFINITIONS |

1. fe=TumsfemTRT "0 (Measure of Dispersion)
THTEHAT AMe® JHTAT ﬁ&llﬂ?f (scatterness), faferear (variability), [EEEEI (deviation), JdX &M,
Fq TR, FT TAT AT AWT G T UF AGEWT Fq GHEET A T SR T AT ATOAATE
fersrorefierarer e wfieg | qeEEdT 99 g ugd vu cwe fremefiemr €59 )
A measure of dispersion is the method of {inding information regarding the amount of variability or spread
or deviation or scatterness present in the data. If all the values of a data are identical, there is no dispersion.
# TG TATEEHF TEEE ATIHAT AaF 9 fqEorefiEarsr A W v |

The amount of dispersion in different values may be small, if the values are close together.

ferarorsfierarar AT9w T ™E fafire® @& T G | (The major methods of measure of dispersion are as follows.)
(a) PR (range) (b) =atsf =@ (Quartile deviation)
(c) HAS fagear (Mean deviation) (d) wri frraT (Standard deviation)

2. =aaifm fa=@= (Quartile deviation)

T =FqEtT (Qu) ¥ ufeedr wqaiw (Q)) HEer smaward =quinar faww wheg 1 Sqataedr fawmar
mTeTs =t e srEr squteie freew o

The difference between the first quartile (Q,) and the third quartile (Q;) is known as inter-quartile range.
The half of the inter-quartile range is called Semi-interquartile Range or Quartile Deviation.

3. ?ﬂ'ﬂﬁ'ﬂ'ﬁ faaem=T ToTE® (Coefficient of Quartile Deviation)
atef freem Moy oW IOE e 9% TEEEl GUEHT qoT e At agatie e
e frefaeg | et e Tnes —g:—% g |

As the quartile deviation is an absolute value, we need to find the coefficient of quartile deviation to

compare this with other data. Coefficient of Quartile Deviation = QQ_O“: ; QII
4. a?gu'rsfm IEEGEED TEE T 3mEE (Merits and Demerits of Quartile Deviation)
TUEE (Merits) FWzE (Demerits)
1. T qEeT ST AT T TOET T Ah T &g | 1. ¥ AHE®HT QD FHE €& |
QD is simple to understand and easy to calculate. QD is not based on all observations.
2. AN WIS JUATS JET e (el AMAT 25% |2, AVEES] Udagel TETgHH] TUHHT FET
T qel 25% Gieg | T |
It is not affected by extreme terms because 25% of It is too much alfected by the {luctuations
upper and 25% of lower terms are left out. of samples in the calculation.
3. GEH T AGHAST el TNET AUH TATERPT | 3. TATEFAT TGFH AFEEH HF HasTis |
gft QD T T wfE | Arrangement of data are necessary.
QD can be calculated even for open-end interval.
4. 6QD = 5MD = 4SD W& T MD T SD T6T &= | 4. af¢ #Awee af@fg s ol s g
afeg | fafreg |
MD and SD can be calculated using 6QD = 5MD = It the values are irregular then result is
4SD affected badly.

5. U MUTTES (Correction Factor)
afy feguar qenes fafeg g W guard qur nEER T e afE s |

If the given data is discontinuous, it can be made continuous by correction factor.

T Al deall W1 — gfedl aviea<a! Afaesr dir
AR IEF (Cp) = 2 g4 |
Lower limit of 2" class — Upper limit of first class
2
fazudr qeEFaE FMEaT a ET L- G T U + G 1fes |

To make the given data continuous; L — Cy and U + Cg should be done.

Correction Factor (Cy) =




www.drmathnp.com

Important Formulae / 33

6. fafso= aumg®®1 ITELOT (Example of discontinuous data)

Example:
Marks 1-19 21-39 41-59 61-79
Frequency 6 7 8 5
: 5 . 21-19
To make it continuous, Correction factor (Cp) = g 1
Now, make L — Cy and U + Cy: then,
Marks 0-20 20-40 40 - 60 60 - 80
Frequency 6 7 8 5
This is now continuous data.
FORMULAE AND KEY POINTS
awaTEw feat S Frar aqgaim av afarsr LRI
Data First Quartile (Q;) |2nd Quartile or Median (Q;) 3rd Quartile (Q3)

NS . Q; class = (%)m class

(Continuous Series)

x [ 10-20] 20-30 ] 30-40 | 50-60 igN
= 5 | 2 Q'_L+|f(4_"f)

th 3 th
Q; class = (%) class |Q;class = (TN) class

Qe=L+}(%—c-f) 03=L+}(%—c-f)

<atsfi == (Quartile Deviation) = QG—QL s

Jgatyf fa=em® TmEF (Coefficient of Quartile Dey
e f3reoiar (MEAN DEVIATION)

93 Q!

siation) = Q:+ O

1. wemw faear (Mean Deviation)

T GEEATHE TOITEHAT J9G] ToiF AMEN HAF a1 ALA®! a7 Jqae A9 Mdees! T s
foear wiveg | @7 wew, weAE T AfEe ST W YgiaE ANEEde Yodd Tl Sralel e
HAFT Araaers weas fear afieg | weae Reras ared Reear af afeg |
The mean of the deviation of the item from the mean or median or mode of a numerical data is known as
mean deviation. In other words, mean deviation is the average of the absolute deviation taken from central

value (mean, median or mode). Mean deviation is a

Iso called average deviation.

2. weas faearat TutE® (Coefficient of Mean Deviation)

wee ferama amenfea fsrorefieTeT qeTeRs A19T ¥ weas fearer TunEsE 8 |

The relative measure of dispersion based on mean deviation is called coefficient of mean deviation.

3. menw faeamer oEE T e (Merits and demerits of Mean Deviation)

TUEE (Merits)

F9EE (Demerits)

1. I1 TS MO0 FHE T AT T AT g |
It is simple to understand and easy to
compulte.

difficult to calculate.

1. afz S e a1 GeTerEaT 9 AT T TR A |

If average is in fraction or in decimal then it is

2. A TAREHN E4F HAE A &7 |

It is based on each and every data.

2. Taaaa TVEAT TET AT e e |

Signs are ignored while taking the deviation.

3. 7 AitgFETe TUEAT AT A9 AT we
FH AEL TG |
If calculated from median, it is less effected
by extreme term.

result.

3. a9 9 ATEra® Arae e

This method will not give us very accurate

FORMULRE AND KEY POINTS ufafem= Fofrar geas figar (Mean Deviation in Continuous Data)

1. WeAFAE WeAdF fA=ar (Mean deviation from mean) : M.D.=

2.  witawEe TeE e (Mean deviation from median) : M.D.=

Zflm — )_(|

X flm — Med
N
MD

3. MD &I EF (Coefficient of MD) =

MD
TETF (Mean) R aftrst (Median)

N where m = mid value
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T foreorar X fAaoRiiciai®) spnse
(STANDARD DEVIATION & COEFFICIENT OF VARIATION )

B

o< famar (Standard Deviation)

HEAF (mean) ATE FTSTHT RI=TaTeh! aviaT A@aal a0 & 4T FaeaT &7 | T8 6 Z TEg |

The square root of the average of squares of the deviation taken from the mean is called the standard
deviation. It is denoted by .

wdr fa=rart TUTES (Coefficient of standard deviation)

wE feeama smafea farerorsfierareT qemTcas 719§ Wi P e @ |

The relative measure of dispersion based on the standard deviation is known as the coefficient of standard deviation.
fe=TuTsii=aT (Variance)

wha frerarar aefeng 3 Preroreferar (variance) g | T9ETE o° T SR |

The square of standard deviation is known as variance. It is denoted by o”.

faavuTsfieaTt UTEF (Coefficient of Variation)

i freareT mEETs 100 o U TRT 9T g Afaarars freerefiearer mEs Wi |

If the coefficient of standard deviation is expressed as percentage then it is known as coeflicient of variation.
i faearer TUEE T 3T9EE (Merits and demerits of Standard Deviation)

TUEE (Merits) g€ (Demerits)
I. a1 9 AEEEHT ST £ | |. 97 HIGTE®ET qeeT &I T AT T FET g |
It is based on all the observations. As compared to other measures, it is difficult to
compute.
2. 41 frmonsfieer @aicge 719 v | 2. G&@l T ATH Geol aNiiE® WOH AT qEe
It is the best measure of dispersion. TUET T Gl |
It can not be calculated for open end classes.
3. @Og reTar W TIET roAIT GET|3. TO AfEan ATeTs 8% 9 g |
g T 99FT 7 qY fafeEa awg ) It gives more weightage to extreme values.
Standard deviation is rigidly defined and
its value is always definite.

FORMULAE AND KEY POINTS ufafeo Sofrar @dw fa=mT (Standard Deviation in Continuous Data)

weaer fafy areafas qeaw fafy | sl wenw fafy v faaem fafy

Direct method Actual mean method | Assumed mean method Step deviation method

b

zf Efd x
—;,'Lﬁ =a+—NL =a+—‘1{]—><h, d=m-a, d'

THF (X) =

Where, }_( =Hegdk (Mean), d=X — Eﬂ'mﬁm Heg& (assumed mean)
N =9THRAT (frequency) , m = HEAH (mid value), SD=¢

SD &I U (Coefficient of SD)= < fe=ramefierarar TEF (Coefficient of Variation) == x 100%

X X

1

2,

fererorefieramar ToTeE S AT G, cafay SE qeATES CHEaT AT fRaaT WoE A |

The smaller value of the coefficient of variation indicate the data is consistency or uniform.
faerorefierarar e S 3ET g, @i ad TETEF THFEYAT THH a7 RaTar THoE A |

The greater value of the coefficient of variation indicate the data is not consistency or uniform.

fafe TeeEeE fauer qEATTE weEe el faemefieaT OMEF (Coefficient of variation) ®THY
AT T A |

In the comparative study of various data, the data with the smaller value of coefficient of variation is
considered as good or uniform.

faarrefiearer afrsaw TmEE 1 91 100% &5 |

The maximum value of coefficient of variation is 1 or 100%.
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VERY SHORT QUESTIONS GROUP A 10 x 1 =10 MARKS
prer—— Lo diiora
= Q.1.(a), (0} ALGEBRA
Watdl (FUNGTION)
1. ofosmar REEM (Define):
A. @ %o (Quadratic Function) B. =7 %9 (Cubic Function)
C. =il BT (Transcendental function) D. F@mifadia w9 (Trigonometric Function)[SEE 2076 M]
E. ®Ih %eq (Composite function) F. ¥4WM % (Combination of functions)

2A. __v—f(x}—mx-—(:'ﬂTmﬁmmiﬂ*ﬁﬁmﬁ?
For what value of m in y = f(x) = mx + ¢ makes it a constant function?
2B. j-‘=f(.r)=mr+c'TleIcﬂﬁﬁ'ﬁﬁiﬁﬁfﬁgﬂiﬁwqﬂ?{ﬁ?
For what values of m and ¢ in y = f(x) = mx + ¢ make it an identity function?
3A. = sinx F y-@VE HT g9 ! (What is the y-intercept of y = sin x 7)
3B. y=cosx & y-@Y€ &q g ? (What is the y-intercept of y = cos x ?)
4A. y=sinx F AfIFTH A HdT & ? (What is the maximum value of y =sin x ?)
4B. y=cosx I AfFaH A FT g ? (What is the maximum value of y = cos x ?)
5A. A f:4— BT g:B— C3E FAMEE &1 W 86 B 4 — C AR & o q<ag ?

If f: 4— Bandg: B — Cbe the two functions then what will denote the composite function from 4 — C?
5B. AREh:R - STg:Q — RTE FAMEE g W1 G4k A 0 — SATE & F qAEeg ?

Ifh:R— Sand g: Q — R be the two functions then what will denote the composite function from O — §?
6A. fog(x) B TR &7 [ T ¢ HEH FH ARSI (A6 ST q0aT 575

Which range of the functions between f and g is equal to the range of the functions fog(x) ?
6B. gof(x) FEAREI &1 [T g Well & FeAAST SET aE 57 ¢

Which domain of the functions between f and g is equal to the domain of the functions g=f(x) ?
7A. 3@ £ (x)=mT gx)=n T fog(x) FT AT FT T ?

If f (x)=m and g(x) =n then what is the value of feg(x) ?

7B, TEHIST WATH! HAH BT (Plede] AT ATTIAF M & & 7

What is the necessary condition to find the composite function of two functions?
8A. AR FA £ ={(1,2),(2,3).(3,4)} Tg={(2.a). (4, ¢). (3. b)} T g=f(1) THT TGTEI |
If the function f = {(1, 2), (2, 3), (3, 4)} and g = {(2, a), (4, ¢), (3, b)} then find function g=f(1).
8B, I FE A= {(1,2),(3,5). (4. 1)} Tg=1{(2,3), (5. 1). (1, 3)}, 9T g o (3) TOT AMGAER |
Ifh={(1,2),(3,5), (4, 1)} and g= {(2, 3), (5, 1), (1. 3)}, find g = h(3).
9A. AR f={(a, b), (x, y)} T f B faodd wAT AT TSR |
If f = {(a. b). (x, y)/ then find the inverse function of f.
9B, AR /"= {x, v (e, d)} AT AT [ TET AMGTERL (If /' = {(x, ¥). (¢, d)} then find the function f.)
10A. f§ f: R 5 RT g: R — R UF ¥ (700 Toe® WU, ThF xe R F AW fog(x) F &7 7
If f: R > Rand g R — R are inverse to each other then for each xe R, what is the value of fog(x)?
10B. 3f¢ f: R - RT g: R — R TF AFHS (900 FATe® ", TAF ae R FT AMT gof(a) Fd &5 7
If f: R > Rand g: R — R are inverse to each other then for each ae R, what is the value of g= f(a)?
11. TEH FEEH [MU4T BT T6T ASHEE, | (Find the inverse functions of following functions.)
A f=1{(1,5),(2,6),(3,7), (4, 8)} B. g=1(a 1).(b,2).(c,3),(d, 4)}
12A. 3fF f= {(2,-4)),9C /' HT G 1 (Iff = {(2, - 9}, whatis f~'?)
12B. 3 f(x)=x+a, 9T f ' (x) TG GG ? (If f(x) = x +a, whatis f ~'(x)?)
mm ANSWERS mamm

2A 0 2B. m=1,c=0 3A. 0 3! 1 4A. 1 4B, 1 5A. gof(x)
5B, g BA. function f 6B. function f 7A. m 8A. o 8B. 1 9A. f'=1{(h a) (v x)}
9B. f={(yx)(d cH} 10A.x 10B.a 11A. {(5, 1), (6, 2), (7, 3), (B, 4)}

11B. {(1.a), (2, b), (3, ), (4, d)} 12A. (-4, 2)} 12B.x-a
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agucia (POLYNOMIAL)
1 tr&w T8 (Define) :
E@T‘?I’ i Tty (Synthetic Division method) B, qITT faga (Division Algorithm)
C. 9T qreq (Remainder theorem) D. "9 @Y€ 9 (Factor theorem)
20, afE f(x) F el 4m' T g(x) F1 fetfi o' (U f(x) = g(v) # Feeht =+ & 2
If the degree of f(x) is '4m' and degree of g(x) is 'm,' what is the degree of f(x) + g(x)?

2B. I AWTHS g(x), 9 r(x), T AWH d(x) T TR f(x) AT g(x), r(x) Td(x) FT TIAT SR |
If the quotient g(x), remainder r(x), and divisor d(x) then write the polynomial f(x) in terms of g(x), r{x) and d(x).

3A. A TS AgTWE f(x) FE (x — o) T AOT ANCH G A 9T Fa 575 ?

If a polynomial f(x) is divided by (x — @), what will be its remainder?
3B. UfX RN AGYLH ¢(x) AE (ax — b) A AT NS G 79 N7 HF g7 !
If a polynomial g(x) is divided by (ax — b), what will be its remainder?
4A. TfE FEIE p(x) T TSN UAEVE (x — m) WY p(m) F AT F G ?
If (x —m) is a factor of polynomial p(x), what is the value of p(m)?
4B, f(x) = (x - ¢) % g(x) + r(x) AT f(x) BT TIT HETE x — ¢ AT qT 1(x) F &7 7
In f{x) = (x — ¢) = g(x) + H(x), x — cisa factor of f(x) then what will be the remainder r(x) ?

5A, aﬁ:}(x) x —2:\ + 7T glx)=x"— 39T f(x)+ g(x) BT ATHAST &4l TAT AT |

"
z

If f(x) = 2" + 7 and g(x) = x* — 3 then what is the degree of quotient in f(x) + g(x) ?
5B, afg pm—; — 8T glx) = x—2 9T p(x) + g(x), BT ANTRAHT e THT AMSTR |
If p(x) = x" — 8 and g(x) = x - 2 then what is the degree of quotient when p(x) + g(x)?
s ANSWERS mm
28 3m 2B f(x)=qlx) X dx) + r(x) 3A f(a) 3B q(f_:) 4A. 0 4B. 0 B5A. 3 5B. 2

Iefcha T Aol (SEQUENCE & SERIES)
1. ufemar REER (Define):
A, FHETOT EREKS soft (Arithmetic sequence and series) B. FHATAOT TEaHT (Arithmetic mean)
C. T d9HH /37 (Geometric sequence/series) D. Ui WEAHT (Geometric mean)

2A, T AS F 5 A T F &g, THP! qfeell 98 o' T AAN AL 'd'F 7
What is the #" term of an AS whose first term is 'a' and common difference is 'd '?

2B, TE WEATE o T b AR ATFUORT AAF F TG ¢

What is the arithmetic mean between two numbers a and b? [SEE 2076 M]
3A. fEET 1 AT TIERTF TEEEEHT ARTET Fq g9 ? (What is the sum of first # natural numbers?)
3B. ufew w8 'a'tﬂﬁﬁﬁﬁ'b‘ﬂwmmnmmmmﬁfﬁ?

What is the sum of n terms of arithmetic sequence whose first term is 'a’ and last term is 'b"?

4A, THW da (d)=— HT nd & WMgag ? (What does n represent in the common difference (d) = 24 _’)

4B, HA Sn=§(a+ AT L T 991958 7 (What does { represent in the formula S,,=§(a+ 0
5A, fEEl 9% o' T FH AU Y BT TICL SHAD] AR T8 AR |

Write the general term of a geometric sequence having first term 'a' and common ratio ',

5B, TEHATET gATHE HEEARE o T b (=T Ui wean 9 g ¢
What is the geometric mean between two positive numbers a and b?
6A. T ‘o' T'b' TE GAG USEATE® WY fAAEEH AM T GM FET TFERT AEE |
If 'a' and 'b' are the two positive numbers, write the relation between their AM and GM.
6B. R 'q' T b FEFT UG HAAT 'G' A @, b TG F FFH T4 SR, |
If'G" is the geometric mean between '@’ and 'D', find the relation of @, b and G.
7A. T 9% ‘o' X HAW SAE ' HUHT IR ST 2 e TEEE WY At 98 (b) Fa aeT ¢
What is the last term 'b' of a GP of n terms having first term '¢' and common ratio '¥'?
7B. ufedl 95 ‘o', afa¥ 92 ¢ T AW AU P NCH GS B ANTRS Hd &7 7
What is the sum of GS having first term 'a’, last term '{' and common ratio '»?

8A. TMT 9 16 T AW UTT 2 WUHT GS #T YTHT 98 6T ASTE |

Find the fifth term of GS whose fourth term is 16 and common ratio is 2.

8B. Ufewll 9T 'S' T HAIT AU '2' AUHT [T ATHAFT U TG AT |
Write the 5" term of geometric sequence having first term '5' and common ratio '2
mm ANSWERS _ssm 8A. 32 8B. 80
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3IH=1 Avsten (LINEAR PROGRAMMING)
1. ufcamr @M (Define):
A. W FSFAT (Linear programming) B. I¢¥ Hed (Objective function)
2A,  AEIEEHT FEATAT x > 0 F FF FF TEANEE TAEE ?
Which quadrants do the inequality x = 0 represent in a graph?

2B. SGIETAT AT y 2 0 F A FA AqA(ME® AAT9EG 7

Which quadrants do the inequality y = 0 represent in a graph?

3A. HEATAT ax + by < c T AT L@ THHT AR |
Write the equation of boundary line of the inequality ax + by < c.
3B. IEAWAT 2x + 3y < 6 F qEIMq GHT T@IHT THIETT AR |
Write the equation of boundary line of the inequality 2x + 3y < 6.

4, @ x - | afeq i & W T HEEHAT AR, |

Write the inequality whose solution is to the right side of the line x = 1 including itself.

4B, @ y =4 TiEq TR &7 T T ATHMAT AR, |

Write the inequality whose solution is downward {rom the line y = 4 including itself.

5A, ¥ T@THT FHECT 2x + 3y = 6 T B THEHAT (675 (0, 0) WCHN FHAT T0T AMTSE |

Find the inequality whose boundary line is 2x + 3y = 6 and the solution set contains (0, 0).

5B, €T Y@ FHIEOT 4x + 3y = 12 T & WHEHT fawg (1, 2) TEH AGHTHAT TAT LR |

Find the inequality whose boundary line is 4x + 3y = 12 and the solution set does not contain (1, 2).

mm  ANSWERS  mmm
2A.  1%and 4" 2B. 1* and 2™ 3A ax+hy=¢ 3B, 2x+3y=6 4A, xz= 1 4B, y<4
5A, 2x+3y<6 5B. 4x+3yz12

HeflHIoT X AT (EQUATION AND GRAPH)
1. ufomar REER (Define):

A, UTEET a7 4 (Parabola) B. UTETTED ofnd (Vertex of parabola)
2A, FHIETT y=ax® + bx + ¢, a # 0 O AT Wi fMEaes & g ¢

What is the coordinates of vertex of parabola whose equation is y = ax’ + bx + ¢, a # 07
2B, WHIEWT y = a(x — h)* + k 9CHT GETea fidfagear fdnes & g 7

What is the coordinates of vertex of parabola whose equation is y = a(x — h)* + k ?
3A. T WA y=ax’ AT g BT AW GATCHE a7 HOTCHE & g1 Yuiawg qA0q &g ¢

Which value of a, positive or negative, in the quadratic equation y = ax” is the vertex point minimum?
3B. A ®AT y=ax’ AT ¢ > 0 &1 TEEH GAHl A0 A Febrg 97 a9 Fdrg; ?

In which side, above or below, the opening of the parabola y = ax” faces when a > 0 ?

4A. FHIEWT ax’ + bx + ¢ = 0 WUHT qTUETETS GRiAfT TEre /e & g7 ?

What is the equation of line of symmetry of the parabola whose equation is ax” + bx + ¢ =0 ?

4B. FHIE y=ax’ + ¢, a = 0 B TREETH TAAT E@IH THHT & 575

What is the equation of line of symmetry of the parabola whose equation is y = ax” + ¢, a= 0 ?

5A. @ GHIEOT y=ax’ + ¢ AT ¢ & & WAEE ¢ (What does ¢ represent in the quadratic equation y = ax* + ¢ ?)
5B, O GWET ax’ + b Fex+d=0HT'd A & FTdeg 7

What does 'd" represent in the cubic equation ax’ + bx’ +cx +d =07
6A. FHIEWEE y =207 T y=3x" a4 FAH a5 q¢ HUHAT 575 !

Which of the equations y = 2x” and y = 3x* has the wider curve?

6B. FHIELW =2’ FT FAGH AW F &/ ? (What is the minimum value of y = 2x* ?)
mmm ANSWERS mm

b dac—b* b
2A. o T 2B. (h k) 3A. Positive 3B. above 4A, x=—5
2a°  4a 2a

4B. x=0 S5A. yintercept 5B. y-intercept 6A, y=2x 6B. 0
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= URE 2. (@) foreazar|

“l  0.2.(a CONTINUITY

2A.
2B.

4A.,
4B.

5A.

5B.

5C.

6A.

6B.

7.

3A.
BA.

gfesmar fE™L (Define):

A, feIRET (Continuity) B. fafsg=ar (Discontinuity)

C. ool FIU« (Open interval) D. &= U (Closed interval)

E. 9/ 9= T a1 (Left hand limit) F. =@l g&are W A (Right hand limit)

A=A (interval) [a, b] FT @9 % g5 7 (What is the meaning of the interval [a, b]?)

I (interval) (a, b) FT 9T F g ? (What do you meant by the interval (a, b)7)

FeAHT AMT A7q0d geabd (Interval notation) TR | (Write the interval notation for the following.)

A, *-3=sx<3" B. “—4<x<4" C {x:-1l4=x<-11} D. {x:6<x<20}
AT Y&ETE $H m E‘Iﬁ&ﬁ TIHT ﬂ'@lﬁﬁ{! (Write down the notational representation of left hand limit.)
Tl gEETE I WS qIEaae ST A& | (Write down the notational representation of right hand limit.)

lim

x—a

f(x) TE FTEEAT FETRE | (Write . li"a_ f(x) in sentence.)
liny

lim N o i i
+ + X) In sentence.
X—a —d ‘; ) o )

f(x) ¥ AT AR, | (Write _

fim f(x) TS AT aﬁé’lﬂl (Write rlina f(x) in sentence.)

X—=d

FEAT WM Afafegear g7 TTBER! qIE AR |

Write a set of numbers which is continuous in number line.

et @ fafegear SIS qTEEEH UF GE Jdee |

Write a set of numbers whose number line is discontinuous. [SEE 2076 M]
TART FATEEH] (arograaral (975 aeqard | (Write the point of discontinuity of following functions.)

. 1 1
A f(x) =T B. 2(x) 3 C. hx)= I+5

HF WAZETATS AraUe Ghal AGTeld | (Write the following statements into interval notation.)
A. 239 5 gEger 99 JEATEEH! T TAEY (All numbers from 2 to 5 are included continuously.)
B. 2G5 ww=er gAY 9o = ® (All numbers from 2 and less than 5.)

s ANSWERS m
[-3.3] 3B (-4.4) 3C, [-14.-11) 3D. (6,20] aw "™ e .. ﬂ"ﬂ.

x—>a
Real number 6B, natural number 7A, x=-1 7B, x=2 7C. x=-5 BA. [2,5] 8B. [2,5)

flxy

e=| WRA2. () AR

“ 0.2.m MATRIX

2B.

3A.

3B.

4A,

gfeaTaT FQEG"R[ (Define):

A. TH ﬁ&w (Singular matrix) B. fauwda ﬁﬁ;ﬁ-‘ﬁ' (Inverse matrix)
FEIT HIEIHT JT9 T THFOEEST T TAEH ger ?

Under what condition, the system of simultaneous cquation has no unique solution?
FET daeqT uger Afeaer favda aveE &g ¢

Under what condition, the inverse of a matrix is possible?

afg A =[m| WC|A| FT &G ? (If A =m] then what is the value of |A| ?)
P4 o P g ,
#fewm A= WO |A| & AE FT g 7 (If matrix A= what is the value of |A| ?)
ro8 | S §
[SEE MODEL 2076]
afs AB =BA =197 A T B &0 Afcae® g1 ¢ (If AB = BA =, what types of matrices are A and B?)



4B,

5A.
5B.
6A.

6B.

7A.

7B,

8A.

8B.

3A.

6A.

www.drmathnp.com
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ab } d b
ﬁA:[c d}m{ “d_b"[ c a ]ﬁﬂ: ?

a b 1 d —b
IfA= , what does ——— denote?
i ad—bc | _. 4

2 x 2 g Hfeagar feaifi=are # g5 7 (What is the determinant of a 2 x 2 identity matrix?)

2 x 27 HigFwar feedfamare & g7g 7 (What is the determinant of a 2 x 2 null matrix?)
FHE A aER D, D, TD, fguay 3@ « 1 7 et 371 & &7 2

What should be the formula to calculate x using Cramer's rule when D, D, and D, are given?

F@E! faW 9ER D, D, T D, faguar &@r y &1 7 fiaed @ & g5 ¢

Write the formula to calculate y using Cramer's rule when D, D, and D, are given.

THFCEE apx + by = ¢; Tax + by = ¢; AT FAH! (HOH FTAR D F A qCTer |

According to the Cramer's rule, write the value of D in the equations a;x + by = ¢; and axx + bay = ca.
FHEOEE ax + by = ¢; Tax + by = ¢; A TALE! (A7 FTER D, 1 AW ACTer |

According to the Cramer's rule, write the value of D, in the equations a;x + by = ¢; and axx + by = ¢z

FHH a9 99U, D=4, D,= 12T D, =4 9 x # W TAT TSR |
According to Cramer's rule, D =4, D,= 12 and D, = 4 then find the value of x.

FEGE (70 FER, D=2, D, =8T D, =6 9T y FT AN TAT AT |

According to Cramer's rule, D =2, D,= 8 and D, = 6 then find the value of y.

s  ANSWERS  mmm

nm 3B. ps—gr 4A. Inverse to cach other 4B, Inverse ol A 5A. 1 5B. 0
a; b a ¢

% 6B. %" 7A. 4B, 8A. 3 8B, 3
az b a; €z

SEE EXERCISE

URdl 3. (@), ()

0.3.al, ) COORDINATE atammn

qs‘ e IWEHaa®! o1or ( ANGLE BETWEEN TWO STRAIGHT LINES )

1A

1B.

2A,

2B.

3A.

3B,

4A,

4B.

uﬁgéﬁmwwm m,Tm;ﬁT&Fﬁwwmﬁwmnﬂﬁmmmﬁ
T SeTerd |

If the slopes of two straight lines are m, and m> respectively and 0 be the angle between them, write the
formula for tan 6. [SEE MODEL 2076]

mx+b.}-‘*c1=0Iag+b;}'+c;=0mwmﬁﬁﬁﬁﬁﬁﬁﬁﬁ[l

Write the formula to calculate angle between the lines a\x + by + ¢ = 0 and axx + by + ¢2 = 0.

ot qF [@E® y=mix + ) Ty =myx + ¢; ATIHAT FHATIR ¢ FieedT HF@Esr T A& |

If the lines y = mx + ¢| and y = max + ¢; are parallel to each other, write the relation between their slopes.

of g W@EE y=mix+e Ly =mx+e¢, ATIAAT qF AU AHEEH HFES q¥7d TETEH |

If the lines y = myx + ¢; and y = myx + ¢; are perpendicular to each other, write the relation between their slopes.

ax + by + ¢ =0 9T GHMFGL g 9T W@rer i@ = anee |

Find the equation of straight line parallel to ax + by +¢ = 0.

ax + by + ¢ =0 €T Fv g Frr @i FHEHT 99T e aa |

What is the equation of straight line perpendicular to ax + by + ¢ =07
1
= ?
HFE - AR R T g R FEE A G

o x X ; |
What is the slope of a line which is perpendicular to the line having slope — = v

wry = $x+c‘ﬁm@wm$ﬁ?

. — . . 1
What will be the equation of a line perpendicular to the line y = —mrte?
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5A.

4A.

3 5
TS T () FT P 3 | W@ (1) FT FHAR G @R SHFE TS |
The slope of a line (£)) is % Find the slope of another line parallel to the line ((,).
%mzx—s}:saﬁrw%almh—h:s T A g W@l wEE Il ASar |

2
The slope of a line 2x — 3y =35 is 3 Find the slope of line perpendicular to 2x — 3y = 5.
s ANSWERS mm
m 4B. y=mx+ec 5A, % 5B.

B2t

SisT NURJEE ( PAIR OF STRAIGHT LINES )

1. ufcamr Fdﬁl{ (Define):
A. TWETE a9 @HiET (Homogeneous equation)
B. g% fetfier grameer &1&0T (General equation of second degree)
2A. FET AT ATET AT WEE ax” + 2hxy + by’ = 0 & TG 7
Under what condition, the pair of straight lines ax” + 2hxy + by* = 0 will be perpendicular?
2B. WTET €T W@E® ax” + 2y + by’ = 0 TAITT §H #Fw4T Ivorg THeH |
State the condition under which the pair of straight lines ax” + 2Axy + by* = 0 will be coincident.
3A, x Ty WT @H I favg 9O ST g a9 W & 5 ¢
What is the homogeneous equation of second degree in x and y representing a pair of straight lines through origin?
3B, x Ty AT G g5 FetfiaT amaney aHia deqer |
Write the general equation of second degree in x and y representing a pair of straight lines.
4A. ax’ +2hxy + by’ = 0 € G WE I g AU W ST WEES T GHET & 5 7
What is the single equation of pair of lines perpendicular to ax” + 2hxy + by” = 0 and passing through origin?
4B. ST [WEE ax’ + 2hxy + by’ = 0 TP P07 TA TS TA FLTE |
Write the formula to find angle between the pair of lines ax® + 2hxy + by* = 0.
5A, Tfg AET WREE o’ + 2hxy + by P=p@ Wm. Tms T (my +mz)3?|' qH aﬂﬁi’[l
If m; and m; are the slopes of two lines ax” + 2hxy + bv = 0 then write the value of (m, + ma).
58, afy ArET WEE o’ + 2y + by = 0H FPEAEE g Ty T (g * ) T AT FTar |
If m; and m; are the slopes of two lines ax™ + 2/ixy + by” = 0 then write the value of (m; * my).
6A, WIST WEE x—2=0%x+2 =07 TG THd GHFT F T ?
What is the single equation to represent the pair of linesx — 2 =0and x + 2 = 0?
6B, SIST WEE x+ a=0Tx—a=0F TGV THd THEFT & 55 ?
What is the single equation to represent the pair of lines x + a =0 andx —a =07
7A. STET @@ THT THIHTT (x — y) (x +y) = 0 G ST a7t THEBTT T0T TSR |
The single equation of pair of lines is (x — ) (x + ) = 0. Find the separate equations of the lines.
7B. STST W@ Tk FHIHT (x — 2y) (x + 2y) = 0 IC ST Jo THHTOT q01 TMSTER |
The single equation of pair of lines is (x — 2y) (x + 2y) = 0. Find the separate equations of the lines.
s ANSWERS s
2A. - 2B. Show to your teacher. 5A. — % 5B. % 6A. x'—4=0 6B. ' —a’=0
A, x—y=O0andx+y=0 7B, x—2Zy=0andx+2y=0
A5fH® 3= ( CONIC SECTION )
1. ufcam &A@ (Define):
A. ‘JTIEP&FG & (Conic section) B. @ ad (Ellipse) C. HauEey (Hyperbola)
2A. I HEAATE FHAAT T ATETHT GHHIL g1 iasgad a1 &9 sanady o aw=g 7
Which geometrical figure will be formed if a plane intersects a cone parallel to its base? [SEE 2076 M)
28, 3t wfa=afeT qae @efidT SAEET THETFIL 90 FT MEfEE TN a9y 7
If the intersection plane is parallel to the generator of cone then what conic does it form?
3A. TS AR HEE AHET ¥ gA TA T GRS wifagae 9w T giiegied 16y | a9d g

IEfFE AR AH AETR |
A plane perpendicular to the axis of cone intersects a cone not passing through the vertex. Name the
section so formed.



3B.

4A,

4B,

5A.
5B.
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TS Hagd HHSM Hiders sidfaegee AW T Ol oEw T H57 g SR FOT AT
AFefidT (Semi vertical angle) oo FTHT g7 Tt Wia=ag g | 98 1 E(FF AVH AW AETEE |

A plane cuts the right cone not passing through its vertex and semi vertical angle o is less than angle
made by the plane to the axis of cone. Name the section so formed.

i@ aefefidenT o T dEfi@ aemT anad gdaed SAE 07 0 g | afY 0 = o WU GHa 9aE T
Hrefie! TreaETETe v EEEeE F 6

The semi vertical angle of a cone is o and the angle made by the plane with the axis of cone is 0 . If0 =«
, what is the name of the conic section formed by the intersection of a plane surface and cone?

HieitepT AP o T Wl AT gHa gaed S F 0 F | 3 0 < o WY FHAEE 998 T
it yfrsgaaare a= wefesard & wirg 7
The semi vertical angle of a cone is a and the angle made by the plane with the axis of cone is 0 . If
0 < o, what is the name of the conic section generated by the intersection of a plane surface and cone?
T AATAT &TH ad =g ! (In which condition, ellipse is formed?)
FET FAEHT GIEET F765 7 (In which condition, parabola is formed?)

mm  ANSWERS  mamm

2A. Circle 2B, Parabola 3A. circle 3B. Ellipse 4A. Parabola 4B. Hyperbola
S5A. o<=0<90° 5B, 6=ua
gd (CIRCGLE]
1. oEfFEF AP ATITAT FaSr 9FemaT RERL | (Define circle with respect to the conic section.)
28, FHEC o+ )7 =7 F TS farTaE AW AeTE |
Write the name of the locus represented by the equation =
2B, FHECT (x— k)’ +(y— k)’ =/ & LA faggasr AW deeE |
Write the name of the locus represented by the equation (x — h)* + (¥ — k)’ = .
3A. F (0, 0) T A= ¥ TUHT TP THHT & & 7
What is the equation of circle whose centre is (0, 0) and radius '»'?
3B. &% (a, b) T AW ¥ AUHT qOH GHECT AGTE |
State the equation of circle whose centre is (a, b) and radius 7.
4A, OF AW IS THIHTT A&T8 1 | (State the diameter form of equation of circle.)
4B. U3ET FOH WU €I THIHT & &g 7 (What is the general equation of a circle?)
5A. FREG (b, k) T T ' THIE TUHT JAAT F ARG =k TG 7
Under what condition will » = k of a circle with centre (4, k) and radius '+ units?
5B, B (h, k) T ATAT ' THE ACHT IAHT T ATAWT = /i G5 7
Under what condition will » = h of a circle with centre (A, k) and radius '»' units?
6A. U3ET FUH 7 (0, 0) T AU 3 UFE G | TqH FHFTT ACTRI |
A circle has its centre at (0, 0) and radius 3 units. Write its equation.
6B. U3 JUH % (—4,—5)F T AU x - TEAE g | TP A Fa &7 ¢
A circle has centre at (— 4, — 5) and touches x-axis. What is its radius?
7A. TW (x - 1)+ (y -2} =2'F FA IS GG, [T ! (Which axis does the circle (x — 1)" + (v — 2)* = 2" touch, why?)
7B. 99 (x— -4-)2 +y2 =49 E&) E L A g9, f&7 7 (Which axis does the circle (x — 4): *yz =4 touch, why?)
8A, W (x—2) +(y—3)' =5 F IRl T ATAH TAT TSR, |
Find the centre and radius of circle (x — 2)* + (y — 3)* = 5%
8B, W (x—4)' +y’ =3" FI Frafarg T AR T TGN | (Find the centre and radius of circle (x— 4)" +* =37)
mmm ANSWERS s
2. to 5. Show to your teacher, 6A. X' +)y'=9 6B. 5 units 7A. x-axis, k=r 7B. y-axis,h=r
8A. (2.3).5 units 8B. (4.0), 3 units
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= | URdl 8. (D). (M)

SEE EXERCISE & - :

- 0.4.1[a), () TH!GIIIIIIHI:'I'IIY

Auadi ¥ 31Ef 3Tuadi<=r ®IoiE [ MULTIPLE AND SUB-MULTIPLE ANGLES )

1A
1B.
2A,
2B.
3A.
3B,
4A.
4B,

5A.

5B.

6A.

6B.

7A.

7B.
8A.
8B.
9A.

9B.

A9Fd FIT q9HT F &1 7 (What is multiple angle?)

AT BT TGN RS | (Define sub multiple angle.)

sin 2A @ sin A T cos A &1 AT ﬁ'@[@'{’[ | (Write sin 2A interms of sin A and cos A. )

sin 2A TS tan A FT TTAT J&TEE. | (Write sin 2A interms of tan A.) [SEE MODEL 2076]
cos 2A Tsin A H=#T 97 & g9 ? (What is the relation between cos 2A and sin A?)

tan 2A TE tan A FT TIAT AGTEM. | (Write tan 2A interms of tan A.)

cos 3A Tcos A = gray @F{B‘TG( | (Write the relation between cos 3A and cos A.)

sin 3A Tsin A F=FT T FCT2. | (Write the relation between sin 3A and sin A.)

A A A A
sin A 9T sinE Teos FT TIAT A&Tar | (Write sin A interms ol‘sinE and cos 35

sin A 9T tan 5 EF"I' TAT AGTRI9. | (Write sin A interms oftzm 7

cos A ®@TE cos 5 2 Tﬁ' TIHT <h TI'f_['é"R{l (Express cos A interms ofcm 2 )

cos A ﬂ'lﬁ sm @r TEIHT Fh TI'fj_?R{% (Express cos A interms ofﬂm 7 )

tan A TS t:m Eﬁ' AT @'ﬁﬁ'ﬂ: | (Write tan A interms of tan 2,}

cos A Tcos e g¥avg e | (Write the relation between cos A and cos 5 ,' .)
tan 3A T tan Afﬁﬂﬂ?f g W‘({ | {(Write the relation between tan 3A and tan A)
tan A Ttan 5 'ﬁﬁﬂﬁ T¥ed AETe | (Write the relation between tan A and tan

sm(A+B)—smAcosB+cosAsmB.'ﬂTA—BWEEI'?IHW?
In sin (A + B)=sin A cos B + cos A sin B, if A = B then which formula will be formed?

tan A + tan B
tan(ATB)—]_tanAranB,qTA—BWTf"[FElﬁ?

tan A +tanB | . . .
m . if A = B then which formula will be formed?

3

Intan (A +B)=

10A. fE sin A =x AT cos 2A £ &9 ! (If sin A = x then what is cos 2A?)
10B. 3% cos A =m WT cos 2A H &4 7 (If cos A=m then what is cos 2A?)

J[oTel I ANANBeId! TUleak 0T (TRANSFORMATION OF PRODUCT AND SUM)

1

2A,

2B.
2C.
2D.

3A.
3B.
4A,
4B,

mmm  ANSWERS S Siyov (o your teacher.

AN AT F=ACEH TIAT Aeh TR, | (Express in the sum or difference form.)
A. 2cosAcosB B. 2sinasinf C. 2sinxcosy D. 2cosBsinp

sin @ + sin p @ sine AT cosine FT UAHAS TIHT TZeAe |

Convert sin « + sin § in terms of product of sine or cosine.

€08 X — cos y @T% sine FI UIEHES! I TZeqard | (Convert cos x — cos y in terms of product of sine.)
cos A+ cos B @1 cosine #1 URGAFI ©THT &h TR, | (Express cos A + cos B in terms of product of cosine.)
sin x — sin y @18 sine aT cosine &I UAGHAH EIHT h TR |

Express sin x — sin y in terms of product of sine or cosine.

sin 2P + sin 2Q @& TUM& EIHT &<h THa, | (Express sin 2P + sin 2Q into product form.)
cos 2M + cos 2N ®TE TS TIAT H Tlﬂﬁi‘[ | (Express cos 2M + cos 2N into product form.)
sin 2P — sin 2Q 1§ UM T I T | (Express sin 2P — sin 2Q into product form.)
oS 4M — cos 4N TTE TUIH TIAT AT THEW, | (Express cos 4M — cos 4N into product form.)
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A+BTA-B % ®YAT A TN | (Express interms of A + B and A — B.)

A. 2sin2A cos 2B B. 2cos2Asin2B C. 2cos4Acos4B D. 2sin3Asin 3B
C+D _ C-D ) AEHEDD CcC-D

A T FT TIAT hH TI'-j,?ﬁi{l (Express interms of =5 and 5 )
A. sin2C +sin 2D B. sin4C —sin4D C. cos 6C + cos 6D D. cos 8C —cos 8D

Emmm ANSWERS s Show to your teacher.

ejafesd BIBIIRIART GdalidIEs (CONDITIONAL TRIGONOMETRICAL IDENTITIES)

1A,
1B.

2A.

2B.

3A.

3B.

4A,

4B,

S5A.

5B.

satraa Pramtadie geamtarer afemar & | (Define Conditional trigonometric identities.)
Pt seufrer T safaa B gdafiem & s g ¢

What is the difference between trigonometric identity and conditional trigonometric identity?
af& A+ B+ C=a°9T cos (A + B) A% FWT C FT TIAT Z<h THEH. |

If A+B+C=nr", express cos (A + B) in terms of angle C.

afs A+B+C = 9T sin (B + A) ATE BT C & T 3h TR |

If A+ B+ C =nr", express sin (B + A) in terms of angle C.

afg A+B+C=n"9 tan (A + B) A& FT C & EIHT =Ieh TR |

If A+ B+ C =n', express tan (A + B) in terms of angle C.

afE A+ B+ C=n"9T cot (A + B) @TE BT C FT TIAT A TR |

If A+ B+ C=n, express cot (A + B) in terms of angle C.

A A+B+C=n"9T cos(%+%)a1%m%a?rmmﬂﬂaql

. A By, C
IfA+B+ C=n, express cos (7 4 E) in terms of angle 5

: A B ;
A A+B+C=n"9T cot(5+5)aﬁm%@rma?ﬁnﬁ'm{|
If A+ B+ C=n, express cot (%*%) in terms ufangle%.
afe A+ B+C =7 9T cos (2A + 2B) A& FIT 2C FI TIAT A T |

If A+ B+ C=n', express cos (2A + 2B) in terms of angle 2C.

afe A+ B+ C=n° 9T cos (4A + 4B) AE FIT 4C F1 TIAT AH TR |
If A+ B+ C =nr', express cos (4A + 4B) in terms of angle 4C.
% Show to your teacher,

BipoiddiRT TdiaIvies (TRIGONOMETRICAL EQUATIONS)

1A.
1B.
2A.
2B.
3A.
3B.
L4,

4B.

5A.

5B.

1A.
4A,

afg x<sin® Sy x Ty & A6 ® ﬁml (If x < sin O < y then write the values of x and y.)

AT x < cos @ <y AT x Ty FT AME® AGTei | (If x < cos O < y then write the values of x and y.)

afE sin B =cos O WU O F Flj??f“ﬂﬂ' e Fq &9 ! (Ifsin O = cos B, what is the acute value of 87)

T sec A =cosec A WT A I ~IAFIIT A Fq §75G 7 (If sec A = cosec A, what is the acute value of A7)
afE tan (180° +0) = x 9 x FT g5 ? (If tan (180° +0) = x then what is x?)

Mg sin (90° — 0) = x WY x FfiT g7 ? (If sin (90° — 0) = x then what is x?)

afE cos 0 =— 1 9T @ F 7 90° g 180° w71 Fr g7 7

If cos O =— 1 then what is the value of 0 from 90° to180°7

afg sin 0 = %"N B F1 AW 90° T 180° # fa=wm #q g7 ? (Ifsin 6 = % find the value of § between 90° and 180°7)

3 3
afs sin 0= BZE 0°<0<180°9T 0 & WA H g9 ! (Ifsin0 =§, 07 <0 < 180°, what is the value of 0.)

sin 0+ cos’ 0 =1 9T O & AVEE & § g9 ! (What are the values of 0 in sin® 0+ cos’ 0 =17 )

mm ANSWERS mm
-1,1 1B. - 1.1 2A. 45° 2B. 45° 3A, x=tan 0 3B. x=cosH
180° 4B, 30°, 150° 5A. 60°, 120° 5B. For all values



www.drmathnp.com
44/ SEE 55 Sets Model Questions (Optional Mathematics)

3a15 T G{ (HEIGHT AND DISTANCE)

1. TEF TEEES! AT &T@E{ (Define the following terms):

A. I FT (Angle of elevation) [SEE MODEL 2076]
B. #&FHfq F1 (Angle of depression)
27, FoaeT o X0 HeT T S Y 0

In the figure, which is greater between o and 07 B "’H D 3a

2B, 59T o TO WA A A TS ¢

In the figure, which is greater between « and 67

3A. fegu® faaate DE @ AC TAB &1 ®9AT J&Ter | .

Q. 2 (a) 0. 2(h)
A

From the given figure, write DE in terms of AC and AB.

38, fegus faAaTe AB @8 AC TED #1 ©YHT d&eH | D
From the given figure, write AB interms of AC and ED. 0.3 (a)

(1™

Co.3mP

= URdl Y. ()

Narex |

IDeR Iolethcd (SCALAR PRODUCT]

VECTOR

1A, HER TARAST GCATaT fETERL 1 (Define scalar product.)
1B. % VTP Sl THAHT o6 B AT SETerd |

State the condition of perpendicularity in scalar product of two vectors.
20, A g T 5 Faua BT 0 T 4 T E’ﬁﬁmwiﬁﬁ?

What is the scalar product of two vectors aand b if the angle between them is 6 ?

[SEE MODEL 2076]

- — - -
2B, A T bH =09Y o T b A=FT BT FT GG ? (If @ b =0, what is the angle between @ and b ?)

3A, %-ﬁﬁmmmﬁ?tﬂmaﬁWﬁrM?

—3
What should be the angle between @ and b to get the maximum value of @ b ?

3B. G- b FN AH T GG T G T b Avw B w5 2

> . = =
What should be the angle between @ and b to get the minimum value of @ . b ?

4A, Wm(ﬁ.?)wmm@aqﬁﬁlaﬁE’:(: )t?=(zg )EF(I

. - — — 4 =
Write down the formula to calculate scalar product (& . b ), where a = ; and b =

]

ar )
b

4B. Qﬁ'|a5—m|b|—ﬂ a.b pTuTbmmﬁﬂ"Wln n T p F T ACTe |

If| 4 |=m, b |=n, 7. b = p and the angle between a @ and b is 60°, write the relation among m, n and p.

5A, I x - FEAEET TG T i L1 f' LF 9 FHa g ! (If :' is unit vector along X-axis, what is the value of / 3'? )

5B. aﬁy FERTET TFE FFT | AT S jiﬁ'ﬁ'ﬁiﬁﬁrﬁ?

]f; is unit vector along Y-axis, what is the value of,r ;

6A. FerraT ReEuaT ST@TOATE 4. b ST AR e | 0
=
From the information given in the figure, write the formula to calculate b .
68, feraT feguar ST@TdaTE cos O TET AR A AR |
From the information given in the figure, write the formula to calculate cos 0 .
mm  ANSWERS s

A a.b=|a)|b|cos® 2B. 90° 3A. 0° 3B. 180° 4A. aiay +biby
SA. | SB. |

4B, 2p=mn
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daex safdifc [ VECTOR GEOMETRY )

1.  ofeamar RAEM (Define):

A, WFT SiE# Pger FA (Triangle law of vector addition)

B. #Fe Uers wraHl faset f9W (Triangle law of vector subtraction)

— —
OB + n OA %
20, ®@E gA 5f>=% W mInd & & IIETEA 7
OB + n OA
=
What do m and n represent in the section formula OP = % ?
— —  —

2B. afg O 95 fawg T A T B SEH @ @veH weEiag M 9T OA, OB T OM #T §¥9a7d J&Ter |

It M is the mid point of line segment joining A and B and O is origin, write the relation between (T}\ OB and OM.
3A. Fifed fase @t @ve 99 Ie@ TR | (State the section formula of external division.)
3B. T sAtafast meafarg 9 @ TR | (State the mid point formula of vector geometry.)

1 —
4A. OG =73 (OA + OB+ OC) T AABC | frg G 1 fafire T e e, et O g forg 21
; : — da—> b L ; : ;

AABC is a triangle such that OG = 3 (0A+ OB + OC) and O be the origin, write the special name of the point G.
4B, afx uger P siifaEeaT Rt dFeeea dTT 6/ + 9, WU qHE e AT RART e T

BT |

If the sum of position vectors of vertices of a triangle is 6_;‘) + 9? then find the position vector of its centroid.
5A. afk O 95 fg T OA+ OB =87 + 12/ W AB #1 weafag M @t feafir fFe wm ammaer |

If O be the origin and OA+OB=87 + 12::') then find the position vector of M which is the mid point of AB.
58. AR O I g TOA + OB =67 +8; W AB @ WeAfag M @1 feafr e waT aeem |

mmm  ANSWERS s
4A, Centroid  4B.2i+3]  5A 47 +6] 5B 3/ +4f
SEE EKERCISE 5 . ellallachie
(—]
= 0.5.M) TRANSFORMATION

iad Feleliodzol (COMBINED TRANSFORMATION]

1A,
1B.
2A.

2B.

3A.

3B.

4A.

4B.

WHTFACTHT AATeT fafe® % % 1 7 (What are the four methods of transformation?)

HYH AT ST & q¥%5 7 (What do you meant by combined transformation?)

Y-HETHT TG Tig y-3A&THT TOEd T g7 (e WA Jooid T |

State the single transformation when the reflection in X-axis is followed by the reflection in Y-axis.

x =y T YEEA TG x =— y AT GG TaT g7 Tohel ST Ieeld T |

State the single transformation when the reflection in x = y is followed by reflection in x =— y.
WA 1y o T3T fag A T8 A' 9T T SWRGE0 -, o A'ATE A" 0T W0 4G 59 pom & & TG 7
Transtormation ry transforms a point A to A' and r, transforms point A' to A". What does r;2r; do?

A 4 F X-AEHT & TUEAAT T 1, o Y- §H TOAAAaATs TR S rjom of & A6 ?

If r, represents the reflection on X-axis and »; represents the reflection on Y-axis then what does r;°r; represent?
e F & @ y=x @ G 90EGT T G & W@ x = 0 AT g1 WEAGTAS FA9gL 99 GoF & g7
rTaTaTs e T ¢

If F be the reflection on line y = x and G be the reflection on line x = 0 then state what does Ge=F represent ?
fag A(x, y) A8 wfedT p = x @ 9EET T HI p = 0 W GGG TRT AT gfafara de e |

Find the co-ordinates of the image of point A(x, y) after reflection about the line y = x, followed by the
reflection about the line y = 0.
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5A.

5B.

6A.

6B.
7A,

7B.

8A.

8B.

9A.

9B.

10A.

10B.

2A.
4B.
7A.
9B.

farg (x, y) 98 wfedt @r x = 0 91 TUEdT g  w wfafarEE p = Loar guaEd wet afe gfafas
AT SR |

Point (x, y) is reflected in the line x = 0 at first and then the image so formed is reflected in the line y = k.
Find the final image.

faeg (x, y) @ wfeer T@T x = 0 AT TXEdT TRATg W Gareaarg p - m = 0 A TEdT W& A i
TR AR |

Point (x, ) is reflected in the line x = 0 at first and then the image so formed is reflected in the line
v —m = 0. Find the final image.

Finy) = 20T T (xy) = (v y— 1) T MAFOT 57 | I QAT 4% ST FoT
AT AMSTR, |

F:(x,y) > (2x,y) and T : (x, ) = (x, ¥ — 1) are any two transformation. Find the combined
transformation F=T.

qfa T| —(:){T:—(;) m T]IT:.Wmml ( If T1—(:)andT;—(;) ﬁndTLTz)
L £

T SFGEAT R, [(0, 0); x°] R Ru[(0, 0); °] TG | §wh ARG & &7 7

A rotation R,[(0, 0); x°] is followed by R;[(0, 0); »°]. What is the combined rotation?

Ter IR Ry[(0, 0); 90°] 9§ Ra[(0, 0); 180°] g | €4 IHaw & &g 7

A rotation R,[(0, 0); 90°] is followed by R,[(0, 0); 180°]. What is the combined rotation?

FEIET AER FRTFwEs B[O, K] T E;[0, K,] 31 afeafua e s & foreamdean & & ?
‘What will be the combined enlargement of two successive enlargements defined by E[O, K] and E;[O, K;]?
TEET AR s we®  Ei[(a. b). m] T Ex[(a, b), n] 30 fonieq gt wu frieesr owa
feraméiarer war ATeTE, |

What is the single enlargement of two successive enlargements defined by E,[(a, b), m] and Es[(a, b), n]?
fawg P(a. b) @ W@ y = x AT WA ARG IQH faegar afef — 90° AT gHRaT U g wiatarEer
fageme® weT TR |

Find the image of point P(a, b) after reflection on the line y = x followed by the rotation through — 90° about the
origin.

fag (p, ¢) T W@y = x AT WEAT TG gH TiafaEEaE IS O J1E + 90° YASAT g yatarEsr
freme® war FTETER |

Point (p, g) is reflected on the line y = x. The image so obtained is rotated about O through + 90°. Find
the co-ordinates of this image.

fog (a, b) 7€ IR O A + 90° AT Fv Yfafass Y-&THT TEeT TGS v gfafarar
frses T SRR |

Point (a, b) is rotated about the origin O through + 90° and the image so obtained is relfected on the Y-
axis. Find the co-ordinates of the image.

faeg (x, y) @1E ufest ST 0 A1 + 90° WY YHILAT g7 FiafavaeTg X-37eT Tad &1 g1 Werawaer
fHEaTTEe 9T SETEN T & 9 WM SHIET T9e ST i SieTe |
Find the co-ordinates of the image of a point (x, y) when it is first rotated by + 90° about the origin O and
then reflected on the X-axis. Also, write down the single transformation which represents both of these
two transformations.

mm ANSWERS s

R.[£ 180°; (0, 0)] 2B. Half turn rotation about the origin 3B. R,[* 180°; (0, 0)] 4A. R [+90% (0,0)]
(v, —x) S5A. (-x,2k-» 5B. A{—x.2m-y) BA. (2x,y-1) 6B. (a+c b+d)
R[(0, 0); x* +y°] 7B. R[(0, 0); 2707] BA. E [0, KK;] 8B. E[(a, b); mn] 9A. (a,—b)

—pq) 10A. (b, a) 10B.(—y,— x): reflection inx =—y

fauda Terrereazor T fAudTa ga (INVERSION TRANSFORMATION & INVERSION CIRCLE)

1

gfeamar fege (Define) C

A. faodfia ®AFaT (Inversion transformation)

B. 9t&HA ﬁi'_'i (Inversion point) B P
Hira1 feme fre avarae® ToT SR | e

On the basis of adjoining figure, find the following relations. e H"\_

A. OP, OP' TOA &1 g¥+¢ (Relation between OP, OP' and OA.) (%rpvjv—f;'

B. OP.OP' T @& §¥7 (Relation between OP.OP] and ) [SEE MODEL 2076] ez G



3A.

3B.

4A,

4B.

S5A.

5B.

6A,

6B.

7A,

7B.

8A.

2A.
6A.

Afeaa TATeoazoT IMATRIX TRANSFORMATION)

1.

2A,
2B.

3

6A.

6B.

www.drmathnp.com
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oy Iepw ! a1fe fag P S W P T Iopw favg AT v
Where is the inverse of P if point P is outside the circle of inversion?
I I TS0 (97 g P 79 A P & oA fawg @ g ?
Where is the inverse of P if point P is inside the circle of inversion?
I IR FrRalE A @i AT & g ¢

What is the inverse of a line through the centre of inversion circle?

IRH U Al JdiETe I W@l el # 5 7

What is the inverse of a line through the outside of the circle?

Fraterg IEH FegAT T AT P(x, ) B IHW (A7 PU(x', ) WTP'(x', y) FrepTed 9 e |

Write the formula to find P'(x', ') if P'(x", »") is the inversion point of P(x, y) in a circle with centre at origin.

FEfaeg (h, k) T AFATE 'Y AUET TEAT P(x, ) B IHA 477 P'(x', )') W x' Frapred |7 oreqer |

Write the formula to calculate x' if P'(x', ') is the inversion point of P(x, y) of a circle whose centre is

(h, k) and radius "7 “‘“\\

) ¥ \
i feemm p &1 faodi P 1 AfK OP % OP' = 25 o’ WU STHW 091 AW T AMRAEE | | o
In the adjoining figure, P' is the inverse of P. If OP x OP' = 25 cm’ then find the radius of \\m_//
the inversion circle. Q. No. 6A, 6B

s femT P &1 fAvda P g 1 afd OP x OP' =49 cm’ WU IohA g0 FHATH TeT TSR |
In the adjoining figure, P' is the inverse of P. If OP x OP' = 49 ¢m’ then find the radius of the inversion circle.

IR A P A Bl A'G ) 2 - = 8 om MY OA x OA'#I 71T T00 AR \
3 ALl

In the figure of inversion circle, A’ is the inverse of A. If # = 8 cm then find the measure (

of OA x OA", il
P

Iod Fad! P A # frlid A'g | R - = 9 om 9T OA x OA' #1719 T0T SFETE | Q. No. 7A, 78

In the figure of inversion circle, A' is the inverse of A. If r=9 cm then find the measure of OA x OA',

Faferg O T AT - AR IAT P H Iohd favg P'g | A OP = 5 cm TOP' = 20 em 9T 1 AW T=7 SR, |

In a circle with centre O and radius r, P' is the inversion point of P. If OP = 5 cm and OP' = 20 cm, find the value of r.

FeEfavg O T AT  IUF! FAAT P F IoHA fag P'G | 4 OP =2 cm TOP' = § cm WU F AT TAT TSR |
In a circle with centre O and radius r, P' is the inversion point of P. If OP = 2 cm and OP' = 8 ¢m, find the value of r.
mmm ANSWERS mmm

] N g ; rx ; ry J':!I—Jrl!
OF x OP'=0A 2B, OP.OP'=; SA. x ¥+ Y=oz 5 5B. .\’—(.r B+ - k) +h
5cm 6B. 7cm 7A. 64 cm® 7B. &1 cm® BA. 10 cm BB. 4cm

gfesmar RAER (Define):
A, THCHSF WAL (Identity transformation) B. Afea® WAFIOT (Matrix transformation)

X-SeTel qUEaa grafeaq AfaF ACTE | (Write down the matrix associated with reflection in X-axis. )
I famg#r aferdl g + 90° TiemavET wafad Afced SR |

Write down the matrix associated with the rotation through + 90° about the origin.

ferguat Afesaet afafafires T SRR 99T FEEERL | (Find the transformation represented by the given matrix.)
(o %) Lo 1) ] [ ]
D.
0 -1 0 1 -1 0 1 0
feguaT Afeaaer Tiafataed T WM 761 @SR | (Find the transformation represented by the given matrix.)
(0—1) (0 l) |:—le| |:10j|
A. B. D.
1 0 -1 0 ¢ -1 01
fergat Afesrer gfafafie T SWFIT 79T ASHEN, | (Find the transformation represented by the given matrix.)
10 30 20 172 0
A. B. C. D.
01 0 3 0 2 0 172
fag A(x, ) @ a5 A(—x, y) AT TGO TR 2 x 2 Agad 97 SmeaeE |

Find the 2 = 2 matrix which transforms A(x, y) to A(-x, y).
T TET 2 x 2 WA AFEI (v, ) A (v, x) AT AT §7g FA I AW ACF T6T G |

If a point (x, y) is transformed into (v, x) by a 2 * 2 transformation matrix, then find the matrix. ~ [2067R’]
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7A.

7B.

www.drmathnp.com
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3ar fawg (a, b) @ O (@ + 2, b— 3) AT WEFAOT T TIT 2 x 1 Afed q=T SR |

Find a 2 % 1 matrix which transforms a point (a, b) into the point (@ + 2, b—3).
w3eT (95 (a, b) T 95 (0 + 4, b— 5) W WETGT T TG 2 * 1 Afe =T SR |
Find a 2 * | matrix which transforms a point (a, b) into the point (a +4, b - 5).

mm ANSWERS

10 0 -1
2A. ( ) 2B. ( ) 3A. Reflection in X-axis 3B. Reflection in y-axis

0 -1 10
3C. Reflectioniny=—x 3D. Reflectioniny=x 4A. Rotation by [O, + 90°] or, [-270°, (0, 0)]
4B. - 90° Rotation about the origin 4C. R [+ 180%; (0, 0)] 4D, R, [360°;(0, 0)]
5A. Identity transformation 5B. E[0.3] 5C. E[O,2]

1 1 (-10) (ﬂl) [2) (4)

5D. E| 0,3 |: Reduction by s.f. 5 with centre at origin ~ 6A, 6B. 7A. 7B.

I:[() 2] Reduction by s.f 5 with centre at origin i i i i 3 5
SHORT QUESTIONS GROUP B 13 x 2 = 26 MARKS
pre— L\ LI disrerfora |

=| 0.6.(a), 0, (c) ALGEBRA

Wald (FUNCTION)
A. BASIC QUESTIONS
1A 3R = {(1,2), (2, 3), 3, 4)} Tg= {2 a), 4 ¢), (3, b)} T GqH G gof 7 Porerer Ferr 2amd

FHGEEEH G AT Tar, |

If the function f = {(1, 2), (2, 3), (3, 4)} and g = {(2, a), (4, c), (3, b)}, then show the composite function

gof in an arrow diagram and find it in ordered pair form. [2069 R]
1B, a/ h={(1,2), (3,5), (4, 1)} Tg={(2,3), (5, 1), (1, 3)} A goh AE FaT Ford y@vr T FHSISTE ©TH S |

Ifh=1{(1, 2), (3, 5), (4, 1)} and g = {(2, 3), (5, 1), (1, 3)}, find geh using arrow diagram and write in

ordered pair form. [2069 R"]
20 3R f={(1,2), 3,5, 4 D} Tg={(2,3), (5, 1), (1, 3)} W, fog o Premfera 2@ FASICEEH

THE TSR |

If f=14(1,2),(3,5), (4, )} and g = {(2, 3), (5. 1), (1, 3)} then show the function feg in an arrow diagram

and find it in ordered-pair form. [2066 R]
2B, afE FEEE = {(0,0), (1, 1), (2, 4), (3, 9} Tg = {(1, 0), (2, 1), (3, 2), (4, 3)} T fog @& Pram Femm

@ FANEM WL |

If f=1(0,0), (1, 1),(2,4),(3,9)} and g = {(1, 0), (2, 1), (3, 2). (4, 3}} then show the function feg in an

arrow diagram and find it in ordered-pair form. [2067 S]
3A. AR glx) =2x — 1 T f(x) = 4x. WT go f(x) FT AF TAT TSR |

If g(x) = 2x — 1 and f(x) = 4x, find the value of g=f(x). [SEE MODEL 2076)
3B, AR fx)=x+ 1T g(x)=2x+ 1 WC go f(x) TAT FAMSTER |

If f(x)=x+1 and g(x) = 2x + 1, find g=f(x). [2072 S]
4A. T f(x)=2c+ 39T ff(2) FN AW TAT AMSTER | (If f(x) = 2x + 3 then find the value of ff(2).) [SEE 2075 R]
4B. AR f(x) =20+ 1 WU ff(2) TOT SRR | (If f(x) = 2x + 1 then find f£(2).) [SEE 2075 R']
5A. AR fl)=x+ 1T gix)=2x+ | AT gof(2) FT AW TAT AMSTRRE |

If f(x) =x+ 1 and gfx) = 2x +1 then find the value of g=f(2). [SEE 2074 R']
5B. AR A (x) =2x + 3 Tg(x) = 3x— 2 AC goh(5) N AT TAT TSR |

If it (x) = 2x + 3 and g(x) = 3x — 2, find the value of g=h(5). [SEE 2073 S]
6A. AR g(x) =%t h(x) = 3x + 2 9, gh(x) TIT THICHS e &1 FA1 TAIE TerE, |

If g(x) = X ; and A(x) = 3x + 2, prove that gh(x) is an identity function. [2070 R]
6B. ﬁﬁf{x)=2¥+5“{g(x)=% WU, fog(x) TIST UHCHE FeAd 2l W1 FHINTE THE |

x—5 . . .
If f(x)=2x+5 and g(x) = : 7 prove that fog(x) is an identity function. [2070 S"




7A.

7B,

8A.

9A.

9B.

10A.
10B.
11A.

11B.

12A,

12B.

13A.
13B.
14.

15A.

15B.

16A.

16B.
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T f(x) =4x+ 5T g(x) =3x — 2 9, fT g F FYH FHed TAT TSR |

If f(x) =4x + 5 and g(x) = 3x — 2 then lind the composite function of f and g.
1, : ;
aﬁf{_x)=4x2—3tg(x)=3—5r Y, [T g H GYH Feld TAT AR |

1, . )
If f(x)=4x" — 3 and g(x) =3 — 5 X then find the composite function of f and g.

e f(x) =7 '(g(.x)—— AU, ¢ T f & GYH BAA GO AGARIE |
If f(x) = N 1 and g(x) = then find the composite function of g and f.

uﬁf(x)=ﬁ<g(x)=;m,g T Y HIH A T IR |

If f(x)= and glx)= = thcn find the composite function of g and f.

trf‘c:f:x—>3x+ bT ff(2)=12 9T bFT A TAT AMSARIE. |

If f:x— 3x+band ff(2) = 12, find the value of . [2068 R]
T f(x) = 3x, g (x) =x + 2T fog(x) = 18 Y x FT A T TSR, |

If f(x)=3x, g(x)=x+ 2 and f=g(x) = 18, find the value of x. [2068 S]
ﬂf‘q’f(_\') =3x -2 fog(x)=6x— 2 9T g(x) TT T*l‘l'l('!ﬂfﬁ[ I (If f{x)=3x—2 and f=g (x) = 6x -2, find g(x).) [2072 R]

A fx) =4y + 5T foglx)=8x + 13 WY g(x) T6T EARR, | (If f(x) =4x + 5 and fog(x) = 8x + 13 then find g(x).)

afg h(x) = (3x +2) Thix) = (f ° g)(x) T ®AT f(x) T g(x) FT TEAET TAEE T TSR |
If hix)=(3x + 2)“ and h(x) = (f = g)(x), find the possible formulas of f(x) and g(x).

afg p(x) = ) — 53 (x#2-2) Tplx) = (f * @(x) T FET f(x) T g(x) FT ToATGT TAE® T TSTERL |

If p(x) = o 2 ) 5.3 where x # — 2 and p(x) = (f = g)(x), find the possible formulas of f(x) and g(x).

uﬁm'rrf(x)=5x—4a?ra'ﬂ {~1,0, 1} 9C @R &7 T T 4900 FAAAE HAGISHT SEIETRE, |
If f(x) = Sx — 4, where domain = {— 1, 0, 1} then find the range. Also find the inverse of f(x) in ordered
pair form.

afs A={0,1,2 3}, B=1{10,13,16,19} T f: A — B TIT BT &1 & f(0) = 10, f(1)=13, f(2) =

T f(3)=199T f ' B > A ATE FAWISTH ©IAT FETer |
If A=1{0, 1,2, 3}, B={10, 13, 16, 19} and f: A — B is a function such that f(0) = 10, f(1)= 13,
f(2)=16 and f(3) = 19, write down j_] : B — A as the set of ordered pairs.

g f(x)= 4x+ 59 f'(x) FT AT GG @SR (Find f '(x)if f (x) = 4x+5.)  [SEE MODEL 2076]
f:R—R FAM f(x)=2x—1 9T f' (3) TAT FMESAERL | (For, f: R — R, f(x)=2x—1, find /' (3).)
TAF FATEE UF 0F G701 Feaqe® g | fauda wa o amedee |

The following functions are one to one onto functions. Find the imcrsc function.

A =3 B fw=-2t o w2 D S =22

afe f(x)= 'ﬂq £ (x) FT A T ATEEE | (lfﬂr)—— then find the value of / ' (x).) [SEE 2073R1]
afe f- (r)——m{ f(x) T WIT 99T AMSTREL | (If alue of f(x).) [SEE 2075 R"]
zﬂ‘a’g(a)— ! 5Tt T g E A T ()~ § 0 A T A

Ifgx)= 3_ 7 is one to one onto function and g~'(x) = 8 then find the value of x.

!!ﬁ'g(x) m@@awﬁwﬁrg(x)—lwxﬁmwm|

X
X

3

Ifg(x)= is one to one onto function and g~'(x) = 1 then find the value of x.
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B.
1A,

1B.

2A.

2B.

3A

3B.

4A.

4B.

5A.

5B.

6A.

6B.

7A,
7B,

8A.

9A.

9B.

10A.

10B.

11A.
11B.
12A,

ADDITIONAL QUESTIONS

g f(x) =3+ 1T gx) = {(9,4), (11, 6), (13, 8)} VT FHAT fog TTE FH ATSTHN TIAT TAT AMGAL |
If f(x)=3x+1and g(x)= {(9,4). (11, 6), (13, 8)} then find the function f-g in ordered pair form.

M fx)=x+ 1T gx) = {(3,4), (5, 6), (7,8)} T FAT fog ATE FW SISTHI TIAT TAT MG, |

If f(x)=x+1and g(x)={(3,4), (5, 6), (7. 8)} then find the function feg in ordered pair form.

£ = {(2,3),(1,2), 3. 9} Tg= {(3,4), (4,5),(2,3)}, T gof(1) T fog (2) TAT AMITEN |
Iff={(2,3),(1,2),(3,4)) andg= {(3,4), (4, 5), (2,3, find gef(1) and fog (2).

afe f= {(1,3),(2,6).(3,9). (4, 12)} T g= {(3,4). (6,7), (9, 10)} T g=f(3) T fog(3) T AT |
If f = {(1,3),(2,6), (3,9), (4, 12)} and g= {(3, 4). (6, 7), (9, 10)} then find gof(3) and fog(3).

afg f={(1,2).(2,3).(3,4)} Tg(x) =x+1,xc N WY GIH FAT go [ ATE FANSEEH TIAT JGTRE |
If f=1(1,2),(2,3),(3,4)} and g(x)=x+ 1, xe N, write the composite function g f in ordered pair form.
afy [ uSeT TFEHE e Tg = {(1,3), (2, 4), (3, 5)} 9T HYF BT gof AR FAGISEEH] TIAT ACTeH, |

If f is an identity function and g = {(1, 3), (2, 4), (3, 5)}, write the composite function g= in ordered pair form.

e f(x) =20 +3 Y fof(~ 1) TAT ARETER, | (If f(x) = 2x + 3 then find fof(-1).)
afe f(x)= ﬁ WU fof(x) B WA GG SIS | (If f(x) = L‘L [ then find the value of fof(x).)

afg f(v) =¥ T fof(tan 0) AT AMSTRR. | (If f(x)= gthen find fof(tan9).)

Az f(x)= 1 *N: fof(sin ©) BT A YT ARG, | (]ff(r)=— find the value of fef(sin 0).)
u\’«'f(x)=x+2tg{x+ 1)=x+ 1 WY gof(4) THT AMGLERL |
If f(x)=x+2and g(x + 1)=x+ 1 then find g=f(4).

R f(x) =x+2T gl +2) =x +2 WY gof(8) TAT TSR |
If f(x) =x + 2 and g(x + 2) = x + 2 then find g= f(8).

AT g(2x — 5) = 8x — 19 MY gog(2) TAT AMSTRRL | (If g(2x — 5) = 8x — 19, find gog(2).)
A f(2x+5)=6x+ 19N fof(2) T TSR | (If f(2x + 5) = 6x + 19, find fef(2).)
A k(x) =7 T g(x) = 20+ 5 WY B AW B G 3[kg(x)] = 2x + S §, T AT |

If k(x) = x and g(x)=2x + 5 then what value of r makes 3[kg(x)|=2x+ 57

afe f(x) = wfnf(x)mmm@zw%am@qn
If f(x) = then show that fof(x) is not an identity function.

M f={(1,3), 0,0 (- 1L, -3} Tg= {0, 1), (3 -1), (3, 0) 7 g'of ' aw Fremfersmr Taw
FHSSTREH TIAT ACTE |

If f={(1,3),(0,0), (- 1,—3)} and g= {(0, 1), (— 3, — 1), (3. 0)} then show the function g '=f " in a
mapping diagram and find it in ordered pair form.

A [ =1{(2,3),(4,5),(5.6)} Tg={(4,3),(2,5), (5,8)} W gof ' T FHSIESTH TIH FETEIE |

If f=4(2. 3) (4. 5),(5,6)} and g={(4, 3), (2. 5), (5. 8)} then find g=f" in ordered pair form.

uﬁ:;(r) Sri—ZTERWf '(=2) @ A 99T SR, |

S
If f(x)= ,x#-2,x € R, find the value of f "-2).

:zﬁrf{x)— lOr w; (2)qﬁ7mﬁ1ﬁq|(1r;{x)— gthenﬁndf 2))

IR f(x+3) =3+ 59 [ (x) T AMGEER | (If f(x +3) = 3x+ 5 then find /' (x).)
afg fx+3)=x+6W {7 (x) T AMSTER | (If f(x +3)=x+6, find £ ' (x).)

AR f(x)=4x+kT £ (11)=2 9T k FT AW & 2T ?
If f(x) =4x + kand f' (11)=2 then what is the value of & ?
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12B. 3/ f(x)=2x—3, h(x)=x+1 T f(x) = '(x) 9T x FT AW TAT TSR |

If fix)=2x-3, h(x)=x+1 and f(x)=— '(x), then find the value of x.

x—2 P x-2 :

13A. 3 g'(x + 2) =rT%TQ glx) T THFT T TSR | (g ' (x +2) =TT, find the equation of g(x).)
13B, af§ /' (x+ 1) = 2x — 1 9T A(x) TOT AMLTER | (IfA(x + 1) =2x — 1 then find A(x). )
14A, TR f(x) ="+ 8 WY /1 '(x) TIT UHHS e &g HAT T TR |

If f(x) = x>+ 8 then prove that ff ’(x) is an identity function.

; 3x+1 .
148, afy f@)==7F— Tgx)=49T f 'g(x)] TSET F=X FAT g5 WAl FHITT Tare |
3x+1 ; ;

If f(x) =AT and g(x) = 4 then prove that f'[g(x)] is a constant function.
15A, af& f(x)=2x+3 T g(x) =x + 2 9T ( fog ) (x) TT ASTEM, |

If f(x)=2x+3and g(x) =x + 2 then find ( fog ) ' (x).
15B. T f(x) = 3x + 2 T fog(x) = 5x +4 9 g ' (x) THT AMGTEE, |

If f(x)=3x+ 2 and fog(x)=5x + 4 then find g_'(x}.

s ANSWERS mm

A.  BASIC QUESTIONS
1A gof = {(1.a). (2. b). (3, c)} 1B. goh = {(1,3), (3. 1), (4. 3)} 24 fig=4(1,5).(2,5).(5.2)}
2B. fig = {(1,0),(2 1),(3.4),(4.9)} 3A 8x—1 3B, 2x+3 aA. 17 4B, 11 5A. 7
58. 37 A, 125+ 13 78. —%{m\-‘— 245 +3) 8A. ,‘“r 8B. ﬁ
9A. —% 9B. 4 10A. 2x 10B.2x + 2 11A, Possible answer ; f(x)=x", g{x) =3x + 2
11B. Possible answer:ffx)=)':§.gl'x}=x—12 12A.R={- 9.4, 1}, f'={(-9,-1), (-4, 0), (1. 1)}
12B. {(10,0), (13, 1), (16, 2), (19, 3)} 13A. [ '(x) ='T;5 138. 2 14A. [ '(x) =;x'r 3
1B, (W) =7 1c. ) =2 14D, £ 'y =222 158, 11 () =253
158, 2x-3 16A.3 16B.2
B. ADDITIONAL QUESTIONS
1A, 49, 13),(11,19),(13,25)) 1B, {(3.5), (5, T (7.9)} 2A. 3,4 2B. 10,12 3A. {(1,3),(2,4),(3,5)
3B, {(1,3).(2.4),(3.5)) 4A. 5 4B. i: T; 5A.—cotB  5B. sind  6A. 6
68. 10  7A. 37 7B. 34 8A. 3 9A, {(3,0), (0,3), (-3,-3)}
9B.  {(3,5).(5,3), (6. 8)] 10A. -g 10B. 2 m..";“ 11B.x-3  12A.3
128 ‘3’ 13A. 3x+ 4 138.% ; 2 15&.% 153.%
aguaiA (POLYNOMIAL)
A. BASIC QUESTIONS
1. 9T THEW (Divide):

A (K +6x+12x+8)+ (x+2) B. (6 +x*—19x+6)+(x—2)
2. SETHRA q(x), §9 r(x), T A9 d(x) RSP Famam™T TEIEA f(x) T TSR

Find the polynomial f(x) when quotient q(x), remainder r(x) and divisor d(x) are given,

A, dix)=(x—1)qgx)=4x+5,r(x)=7 B. dix)= (x2 +3nqglx)=3x-5rx)=1-x
3. welww wm fafreEre wRRE T 9 9T AR

Find the quotient and remainder using synthetic division method.

A KF-TF+13x+3)+(x=2) B. (X +x - -2%'+2)+@x+1)
4. wefrea 9 fafEre SRS T R9 T SR |

Find the quotient and remainder using synthetic division method.

Ao (3x -7 +6x-2)=(3x+2) B, (4x' -3+ 7x+8)+(2x+3)
5A. T x' — 19x - 30 = (x + 2). Q(x) WC Weferey AT faferabl WAWT TR Q(x) TAT FTSTEN |

If x* — 19x — 30 = (x + 2).Q(x), find Q(x) by using synthetic division method. [2071 R]
5B. AfT x'—21x—20=(x + 1). Q(x) 9T wferea w07 fafer W& M Q(x) TAT FMSTRI |

If x* = 21x— 20 = (x + 1). Q(x), find Q(x) by using synthetic division method. [2071 8]
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6. 9 ATl SCATHT AETEr, T & AT GANT T 9 991 AS e |
State the remainder theorem and use it to find the remainder.
A, 2 —Tx*+5x+4+(x—3)[2060S, SEE2074 R] B. 8x’ —4x’+2x—5+ (2x—1) [SEE 2074 S,2057 R]
FA. T f0)=x'—x'+ 1 Tgy) =x+ 1 A f(x) FE g(x) T IO T&T AL N9 T TSR |
If f(x)= ¥ —x*+1and g(x)=x+ 1 then find the remainder when f(x) is divided by g(x).
7B, I | WART T o - +1a1%x 2@ W TR AT qY TR AN |
Find the remainder when x* —x* + 1 is divided by x — 2, using remainder theorem.
8. o fegu® e 919 A WERT T 69 I\ TSR
Find the remainder usmg remainder theorem in the followmg conditions.
A (B +50 2%+ Tx— 1)+ (2x + 6) B. (5x'—6+87—10x+12)+(3x+9)
9. kAT p FN AW YT AMSTEN | (Find the value of k or p.)
FETEA (Polynomial) TS (Divisor) |99 (Remainder)
A ) =x—p*—(2-pix+32 fx +2) 10 p=" [2068 §']
B. [fx)=x'—(p—20x"—px+28 fx+3) 10 p=" [2065 R]
C |2 +3°—kx+4 (x—2) 2k k=17 [2065 R']
10A. afy TgTdm +5x kx +7x+ 10T (x+ 1) T AN & 99 12 @5 99 & FT A9 97 TSR |
]fpulynomml ¥+ 5% — ko + 7x + 10 is divided by (x + 1), the remainder is 12. Find the value of k.
10B. 3f& FETEA f(x) = x* — 9" + (k + 1)x — 7 F TIeT HETE (x — 7) 9T k FT WA TAT TSR |
If (x — 7) is a factor of polynomial f(x)=x" — 9x" + (k+ 1)x — 7, find the value of .
11, IFEVE UTEAS FIT e T U qTA TEAT T aguddr W mEve g iF ded afe e )
State factor theorem. Use factor theorem to determine whether the divisor is a factor of the polynomial or not.
qETEE (Polynomial) a9 (Divisor)
@)= et x4 2 (x+1) [20678]
B. |2’ +47+3y+6 ¥+2) [2070 §7)
C [ -9¢+24x-20 (x-2) [2074 8]
12, FETEE T 19T UIET IHEVE RFUST FEEET aVEEE! A T FERE |
Find the value of letters when a polynomial and its one factor is given.
Rﬁ"ﬁlﬂ' (Polynomial) TTEYE (Factor) |9=T m‘ﬁ (To find)
A X ke — 4+ 12 (x+2) I [2057 S, SEE 2074 R']
B. |P(x)=2x"+3x —kx+4 (x+3) [2065 S]
C |2 —Tpx+(p—12) (x—3) p [2072 R']
13A, 26" + ax’ + x+ 2 I UFET UGS 2x + | WY, ¢ BT qH I=T AMGIEN |
If 2x + 1 is a factor of 2x° + ax” + x + 2, find the value of a. [2059 R]
13B. af§ 6x° — (k+ 6) x* +2kx 25@{@3‘:’:%@3 2x — 5 9T k T A e |
If 2x — 5 is a factor of 6x° — (k+ 6)x + 2kx 25, find the value of k. [2062 R]
B. ADDITIONAL QUESTIONS
1A, 3fE 2" - 11x° + 19x — 10 = (x— 5) Q(x) + R ¥T Q(x) T R YT AT, |
If2x' — 116 + 19x — 10=(x — 5) Q(x) + R, find Q(x) and R.
1B, afg +x ~x+1=D(x) (x +2x+ 1) + 2 9T D(x) 94T FEAE |
X+ —x+1=D(x) (F*+2x+ 1) + 2 then find D(x).
2A, A UFeT FEYE ' —ax’ — 2x + 2a + 6 FIE (x —a) & WIT MR AT (a + 2) N WC o BN WA GG SR |
If a polynomial x* — ax” — 2x + 2a + 6 leaves a remainder (a + 2) when divided by (x — a), find the value of a.
2B. 3f% TP AGIE p(y) = (v+3) -—(’nl+m} ATE (y+ 3) & AFT G A — 8 9T e g, m FT AW T AMSTR, |
If a polynomial p(y) = (v +3)"+ 3y +m)’ is divided by (3 + 3) leaves the remainder — 8, find the value of m.
3A, 3 pr’ — 307 + 9T N7 —px + 4 TAATE x + | A AR AT W T AT TG A p BH T AEAE, |
If both px’ — 3x* + 9 and x* — px + 4 leaves the same remainder when divided by x + 1, find p.
3B, AfF TIET FETEE 4 — (p+ 1) + 8x + 14 FE 2x + 1 F AT T 6 8.5 AT W p FT AN G A

YERT T I9T AR |
If a polynomial 4x* — (p + 1) x* + 8x + 14 is divided by 2x + 1, leaves the remainder 8.5. Find the value of
p by using remainder theorem.




4A,

4B,
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9A.
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TEHEE p(x) = (2x + 1) (x — 2) (2x — 3) — 3 I TIET TEETE (x — 1) &7 Wit qoivney e |
Prove that the polynomial p(x) = (2x + 1) (x — 2) (2x — 3) — 3 has a factor (x — 1).

3¢ = T = T+ 3 F1 UZET UMETE | - 3x 81 9 T@ETEE | (Show that 1 - 3x s a factor of 3¢’ — 7a’ — Tx+ 3.)
TETEIEE '+ px + g T x’ + mx + n BT AR TGS (x +a) T a(m -~ p) = (n - q) TG TR O T |

If a common factor of polynomial x” + px + g and x* + mx + n is (x + a) then pro\«e that: a(m —p)=(n—q)

afe v~ ax + T X — ex + dﬁ%ﬁww(x— m}ﬂ"{m=
d—b
c—a

A 7+ kx + | T TIET UFETE x - | WY A7+ 3x + 2 FI TIST EEYE x - k T T J@EER |

If x— 1 is a factor of x* + kx + 1 then show that x — k is a factor of x* + 3x + 2.

X —kx+6a%‘rqaaqvmava (x—3)g " —Tx—mm"rqazrm(r — k) &g W FT TR |

One factor of x* — kx + 6 is (x — 3). Prove that (x — k) is a factor of x* — 7x + 10.

| PO D 4ﬁmmx—zmﬁa§rmwmﬁl
If x — 2 is a factor of ¥* — 3x* ' + 4x — 4, find the value of k.

FETEE 2" 4" Izsaﬁ’smm (x—2) % m I A T4T TERE |
If (x — 2) is a factor of the polynomial 2x" — 4x™ ~* — 128, then find the value of m.

k T AT HA G f(x) =3 +3x+k TF(-1)=0 FF ? (For what value of k, f(x) =3x +3x+kand f(-1)=07?)
?-'tﬁ'clx —3n1x+56‘|§(x—l)ﬁ'ﬁ‘ﬁqwm‘ﬁ'm?ﬁfqﬁwmﬂ%

If 4x* — 3mx + 5 is exactly divisible by (x — 1), find the value of n.

UJeT FEIEH FATGTerR A9H UHEIEe® (x— 1), (x—2) T(x—3) § |

Form a polynomial whose factors are (x — 1), (x — 2) and (x — 3).

argqmp(x)a'réczxuﬁwmm’rwmmz,r‘ 3y + 1T AT 4 T W AT AR p(x) TR AEHER |

A polynomial p(x) is divided by 4x + 3 to get the quotient 2x* = 3x + | and remainder 4, find the p(x).
20+ x% = 2x + 5 AT & TS TIAT FETE (x + 1) WUHT GEIE FATIA Afepeg ¢

What must be subtracted from 2x* + x* — 2x + 5 to make it having a factor x +1?
X' = 3x% + dx — 15 AT Fa ST I Agars (x - 3) 9 Fof wmr S 7
What must be added to x* — 3x” + 4x — 15 to make it exactly divisible by (x - 3) ?

3x* + 5x AT HiT HeTaT Gl qEIEAATS 2x + 5o AT MET 69 1 g ¢

What number should be subtracted from 3x” + 5x so that the resulting polynomial leaves the remainder 1
when divided by 2x + 5 7

FEIEE p(x) =20 — To" + 8x + 7 A1 FfT SCGAT 97 x + 3 T 907 M= 99 10 T ?

What must be added to polynomial p(x) = 2x* — 7x* + 8x + 7 to get the remainder 10 dividing by x + 3?
TETHT AEUEIAHT TIST AW ToT ST, (Find a root of following polynomials):

A p() =y -8+ 19y—12 B. px)=x"+2x"—1 C. pm)y=m —5m+4

I 3x° + px — 2 BT TIET THETE (x — 2) 9T FHT THEETE TAT FMGHEN, |

If (x—2)1s a factor of I+ px — 2, find the other factor.

TETE px’ — 11x — 6 T TIST TUAETE Sx+2F | 9 (UEIE TAT AMSTeE, |

The polynomial px* — 11x — 6 has a factor 5x + 2. Find the other factor.
mmm  ANSWERS s

If x* — ax + b and x* - ex + d both have a factor x — m then prove that m =

BASIC QUESTIONS
P4 1B. 6x°+ 13x + 7 and Remainder = 20 2A, 4 +x+2 2B, 3x - 5¢°+8x— 14
2

X -5x+3:9 3B AP x+ 11 4A. xa—éxz—%x*% ;—%

267 -3 +3x—1:11 S5A. ¥—2v—15 B5B. x¥—x-20 B6A. 10 6B. —4 7A. -1 7B. 5

473 8B. 68l 9A. 3 9B. % 9C. 8 10A.— 13 10B. 14

all ans : Yes 12A.-3 12B. 25—3 12C. 7 13A.-5 13B. 25

ADDITIONAL QUESTIONS

26 —x+ 14:60 1B, (x-1) 2A. 4 2B. 7 3A. % 3B. 4 7A. 3 7B. m=7

6 8B. 3 9A. ¥ —6x*+11x—6 9B. p(x) =8 -6 —Sx+7 10A.6
21 —1 +4f5 — 1417

3 11A. 5 11B. 164 12A.1.3,4 12B.—5 or-1 12C. 1 or

Ix+1 13B. 2x -3
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3ioshal X Siofi (SEQUENCE & SERIES)

A,
1A,

1B,
2A.

2B.

3A.

3B.

4A.

4B.

5A.

5B.

6A.

6B.

7A.

7B.

8A.

9A.

9B.

10A.

10B.

11A.

11B.

12A.

12B.

BASIC QUESTIONS

ATHA 3,6,9,12,.... 90 15™ 97 TSR |

Find the 15" term of the sequence 3, 6, 9, 12,........ [2068 R"]
aqHA 10, 15,20,25,.... 3 anﬂ g T AMSTERL | (Find the 10" term of the sequence 10, 15, 20, 25,....)

A 5+ 9+ 13+ ...+ 77 AT Has1ET TWE® G, TAT AN, |

How many terms are there in the series 5+ 9 + 13 + ... + 77 ? Find. [2065 R]
HU 346+ 9+ 12+ ... BT FT A 97 96 §g 7 TOT AISTEN, |

Which term of the sertes 3 +6+9+ 12+ .... 15 96 ? Find it. [2066 R"]
afs & 80+ 70+ 60+ ... B 9T I WY 5 F WA eea |

If the ™ term of the series 80 + 70 + 60 + ..... is zero, find the value of n. [2074 R]
afe A 84+ 78+ 72+ . F 4" U 0 W BT A T FSTE, |

If the " term of series 84 + 78 + 72+ ....... is 0, find the value of n. [2074 S]
afg 6, p, g T 18 AEFANTHT ATHAAT G 9 p Vg & AFEE TAT TSR |

If 6, p, g and 18 are in an arithmetic sequence, find the values of p and q. [2064 S]
5,x,y, 11 TIET FHMTALT ATHA &1 7 x Ty & A 9T aeer |

5, x,y. 11 15 an arithmetic sequence. Find the values of x and y. [2066 S]

AP WT @H 2.6, 10, ...... F1 yfeelT TR TEeES! ANTRA Il dTgard |

Find the sum of first eleven terms of the AP 2, 6, 10, ........

FW 246+ 10+ ............. BT Gfe@T 10 AT TEETH! ARTHRS T TSR |

Find the sum of the first 10 terms of the series 2 + 6 + 10 + .............. [2074 S

afeeT 20 #iar “Fasi” TTEfae gEeaTE! JETRd MEeTere |

Find the sum of the first twenty 'odd natural numbers'.

afeT 10 3@ “SIR TTEHaF TLEEE" BN AR e |

Find the sum of first 10 even natural numbers.

UL AT 2,4, 8, 16 ............ BT 7T 95 T TSR |
Find the fifteen (15”'] term of a geometric sequence 2, 4, 8, 16, ..cccovvnnenn. [2068 S]
U AT afewiT T AT 99 FHT 32 T8 9T AT 95 Hh g ? [2064 R]

First and second terms of a geometrical sequence are 32 and 8 respectively. What will be the sixth term?

qE y + 4, x — 2T x — 6 TATAA FTHAAT A x FT AW AFEARE |

If x + 4, x — 2 and x — 6 are in geometric sequence, find the value of x. [2067 R]
TR m+ 2, m+ 8T 17 + m UG AAFHHAT AT 1 FT AW TAT TSR |

If m+2, m+ 8 and 17 + m are in geometric sequence, find the value of m. [2072 R
afE TR AOFT T T 3 G A TS TIH T TEEEA! AR (FEAR, |

If the third term of a geometric series is 3, find the product of its first five terms. [2070 R]

I TV AUE T 9T § G A THE TAW Ui TGeEH AR FHar |

If the third term of a geometric series is 8, find the product of its first five terms.

g x T 27 F1 far=mT 9 UG FEHT 9 WY x FT A TGT SR, |

If geometric mean is 9 between of x and 27, find the value of x.

g 2 T x FT UG AAAT 4 A fAAeEH THAdd HewT 99T asaer |

If the geometric mean of 2 and x is 4, find their arithmetic mean. [2072 R]

T VT ATHAF! GiewT Ug 8 T AqH UG 1/2 F HT ATEHAF] AT T HAAEE TAT G |

If the first term is 8 and the last term is 1/2 of a geometrical sequence, find three geometrical means. [2065 E]

T VT AAFHAF! UiewT Ug 2 T A T 32 9 AT GTHAF! GAATET VT HAHEE TAT SIS |

If the first term is 2 and the last term is 32 of a geometrical sequence, find three geometrical means.
1
faguar Ut ATHEAAT x, y Tz F WAHE® TAT AMSTE FES e
1
Find the values of x, y and z from the given geometrical sequence: IR A 2 [2060 C]
1
aﬁg,p.q,squﬁa'ﬂuwmpz g F AFE® T AMSTer |

1
]fi’ p. ¢, 9 are in the geometric sequence, find the values of p and ¢. [2069 S]



13A.

13B.

14A,

14B.

15A.

15B.

1A.

1B.

2A.

2B.

3A.

3B.

4A,

4B.

5A.

5B.

6A.

6B.

7A.
7B.
8A.

8B.

9A.

9B.
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4T 16 fa=ar aumTady weEET T Ui we faear |

Calculate the arithmetic mean and geometric mean between 4 and 16. [SEE 2075 R]
3T 27 FT FHAAOT HEAAT T U TEAT TT SRR, |

Find the Arithmetic mean and Geometric mean of 3 and 27. [SEE 2075 R;, 2070 R']
T AET 48, 24, 12, ... F1 Uedl I19 WS A0THRT FETe |

Find the sum of the first five terms of the geometric sequence 48, 24, 12, ... [2065 S]
feguat Tl Aviier aerRe e : 3+ 6+ 12+ ... + 768

Find the sum of the given geometric series : 3+ 6+ 12+ ........... + 768 [2067 R']
TTEET 98 2 T T UF 242 WO VIR ATHASGT T AAI T AMGARE, |

Find the common ratio of a geometric sequence, whose first term is 2 and the third term is 242. [2069 R]

qiEdT 9% 3 T G9T 9% 12 WS UG AHAFT GHA SATIR TT AR, |

Find the common ratio of a GS, whose first term is 3 and the third term is 12.
ADDITIONAL QUESTIONS
FHEATTE JGFH 3,5, 7,9, .....o..., 201 FT UGHEATE AT 7 T AISTER |

Find the 12" term from the end of an arithmetic sequence 3, 5, 7, 9, .......... 201.

AP ATHH S, k, 11, ... FT TE 97 T TSR |

Find the tenth term of the arithmetic sequence: 5, &, 11, ......

UFeT gHAFGOT AvftEr afEdr T A9 wEw w5 (oF + ) T (aF — by WU uiE uw Hf e o

If the first and the third terms of an arithmetic series are (¢’ + b°) and (¢’ — b) respectively, what is its fifth term ?
TIET FHMTTAT AIHAH! G161 98 ( + 7)) T A 98 (17 — %) 9T A8 9% 9T AEIR |

Find the 8" term of an arithmetic sequence whose 7" term is (x* + %) and 9" term is (x* — 7).

1 | , I I
T 34,325,31,297 ... F FAAME T 1689 7 (Which term of the sequence 34,327,31,297 ... s 167)

1 I
F FUAFTOT S0 25+ 225 +20...... AT —10 945 ? (Does —10 belong to the arithmetic series 25 + 225 +20....7)
2 £ 2

IS FHEAIAOT F@EH 3,7, 11, ..., 407 FT THEH 20 TEeEH ANTHA TAT AMSRE. |

What is the sum of last 20 terms of an arithmetic sequence 3, 7, 11, ..., 407 ?

IS FHMATIOT FG@H 3, 5,7, 9,...., 201 FT TGHEH 12 TEeEH ANTHA TAT ARSI, |

What is the sum of last 12 terms of an arithmetic sequence 3, 5, 7, 9, ..., 201

wger gEATadT Svfer wardf 97 60 WU H Svfier afeet trEEE TEerer he FeeEe |

The eleventh term of an arithmetic series is 60. Find the sum of the first twenty first terms.

oger gaEFada Ao ofewt 02 12 g 1 oy ST 17 240 wu afket 98 24 TEETHET dETR 9T SETRR |

The first term of an arithmetic series is 12. If 24" term is 240 then find the sum of first twenty-fourth term.
2
Az x T3 x 1 AGHCAS HEAHT 20 W x FT A FFe(er |

; ; 2. . ‘ .
If arithmetic mean between x and 3xis 20, find the value of x.

5
mmﬁmwatmmmzaﬁﬁwmﬁﬁ |
. . . .5
One number is reciprocal to another and the arithmetic mean between them is e Find those numbers.

410 F7 for=mr 2 dier quEFIT AEHEE WHer | (Insert 2 arithmetic means between 4 and 10.)
5720 @1 fa=mT 2 #freT AT WEHEE WHE, | (Insert 2 arithmetic means between S and 20.)

afg (P + 1), 3P T (4P + 2) U1 AP T 3 H12T Aadl YS€® WU P FT HA AT TSR |
If (P + 1), 3P and (4P + 2) be any 3 consecutive terms of an AP, find the value of P.

Lk, i+ 1 T+ 6 FE TIET AP |T 9T 4 BT A TAT FSRE |
If k, K+ 1and k+ 6 are in an AP, find the value of k.

ST MO ATRAF! 96T 9% 26§ | A6 qfew TEaT G N dvad 9T et 98 gt AeTee |

An arithmetic sequence has 7™ term 26. If the common difference is double of the first term, find the first term.

TgET FHFFAQY S et 9 240 T Al 24 T@EE TEAE AR 3600 W TiewT 98 T6T AMEIEE, |

In an arithmetic series, 24™ term is 240 and the sum of first twenty-fourth term is 3600. Find the first term.
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10A. afg FY gty ST ufeelr = TEEEH ARTET 120 T YIH 99 16 T GHN F=qT 6T AR |

If the sum of first five terms of an arithmetic series with 1 term 16 is 120, find the common difference.

10B. afs F A ST afee Ti EEEE! AER 30 T IIH I8 2 AT GH vl T ETEE |

If the sum of first five terms of an arithmetic series with 1% term 2 is 30, find the common difference.

11A. T THATGT AHAH Tewl 98 5T F9W d7a< 2 G | A0THRS 140 TS FHealier €& faqug ?
The first term of an arithmetic series is 5 and the common difference is 2. How many terms must be taken
so that their sum may be 140 ?

11B. &ofl 24 + 48 + 72 +... W1 FIq AT TEEEHFH THAT &N ARTHA 504 & ?

How many terms of the series 24 + 48 + 72 + ... will add up to 504 ?

12A, TJT AP T i 23 1eT GEeEas! e 1035 g | 87 Sfier a1 98 91 See |

The sum of first 23 terms of an AP is 1035. Find the twelfth term of the series.

12B. U3 AP #1 Ufedl 5 TEE®H A 65 WT 8T AP & T91 92 I<T AMSTR. |

The sum of first five terms of an AP is 65, find the third term.

13A. If Ugar GP #1 ftell 9 8 T GHH AU 3 F WA I TT T ATST 99 FFeTer |

If the first term of a GP is 8 and common ratio is 3, find third term and eight term.

13B. F Ui Aviir afeey 9T TREEHT TG 32 WY A6 I 6T SR |

The product of the first five terms of a geometric series is 32. Find its third term.

14A. TFar GS A1 307 17, 407 ww T soﬁmwﬁr 512 97 407 9T T AETEr, |

The product of 30", 40" and 50" terms of a GS is 512. Find the fortieth term.

14B. af§ Tger GS AT 15’?‘, 257 1 35‘*%3@%@13%’ 512 9T TESH 257 9T T TSR |
If the product of 15", 25" and 35" terms of a GS is 512. Find its 25" term.

15A, FHATFTLT STHA — 75, — 70, — 65, ... B H(Ae 98 ewl gACHS 95 575 7
Which term of AP — 75, — 70, — 65, .... is the first positive term 7

15B. GHMFAOT SFHT — 101, - 91, — 81, ... ®T F=AMe 98 Ufead! GcHS 9 &g 7
Which term of AP — 101, —91, — 81, .... is the first positive term ?

16A. T (p+2)TY(p+2) FTGM = (p+ 10) WY p FT A TAT TSR, |
If (p+10)is GM of (p+2)and 9( p + 2), find the value of p.

16B. T (k+4) T 25( k + 4) FT UL AAF 30 A FAMFTAT HEAF T0T SR |
If the geometric mean of (& + 4) and 25(k + 4) is 30, find the arithmetic mean.

17A. T x, x + 3, x + 9 TIT UL SVHT AT x & AF T4T AR |

If x, x + 3, x + 9 are in a geometric series, find the value of x.

17B. AME 4, 2x — 4,..., 64, 21x + 2 TIET VIR HHAPT TEEE AU HMGT T2 T0T AMSTER |

If4, 2x—4, ..., 64, 21x + 2 are the terms of geometric sequence, find the fourth term.

18A. TS TIET HviFT T 9T T YT 9% FHH: 9 T 243 WU GfEw’ 9 T6T AL |

A GS has second term and fifth term 9 and 243 respectively, find the first term.

18B. TS VI HVFT T 9T T FE I HHM: 27 T 729 WY el IT IO ASER |

A GS has third term and sixth term 27 and 729 respectively, find the first term.

19A, 16T 25 fa=a AM T GM 70T FSTER, T AM > GM &g w1 F@8Ter. |
Find AM and GM between 16 and 25 and show that AM = GM

19B. HSHNTHET HAAT T U HFAT AM T GM 9T TN THER : AM > GM
1f AM and GM are arithmetic and Geometric mean, prove that: AM = GM
s ANSWERS s
A.  BASIC QUESTIONS

1A, 45 1B. 55 2A. 19 2B. 32 3A. 9 3B. 15 4A. 10,14 4B. 7.9
5A, 242 5B. 200 6A. 400 6B. 110 7A. 32768  7B. % 8A. 14 8B. 10
9A, 243 9B. 32768 10A.3 10B.5 11A.4,2,1 11B.4,8.16 12A. %.%&: 12B.1,3
13A. 10, 8 13B.15.9  14A.93 14B.1533  15A.:11 15B.+ 2

B. ADDITIONAL QUESTIONS

1A, 179 1B. 32 28, 4'-3b° 2B. & 3A. 13 3B. yes 4A. 7380  4B. 2280
5A. 3024 5B. 2280  6A. 24 6B. 2.% 7A, 6,8 7B. 10,15 8A. 3 8B.-1,2
9A. 2 9B. 35 10A. 4 10B.2 11A. 10 11B.6 124, 45 12B.13
13A. 72,17496 13B.2 14A. 8 14B.8 15A,17 158,12 16A. 2 or - 4

16B. 78 17A. 3 17B. 32 18A. 3 18B.3 19A.20.5, 20
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3IH=1 Avsten (LINEAR PROGRAMMING)
A. BASIC QUESTIONS
1. feguar Feamr gram 9@ 90T e SEHTEAT 99T AE TR
Find the inequality that represents the shaded region in the given figure:

A. & Y B Y C. v

BV %74

| (~:ésox/

b EEO e

v v v
[SLC 2063 M] [SLC 2063 R] [SLC 2063 R']

2. TEE cETIAEEHT GrT T AT gfafafacd T qrEtd aawmdeE deter |
Write down the corresponding inequalities represented by the shaded region in the following graphs.
A. B. C. D.

X o .o v T L
L v - 2
3. @r PQ VT THSIE W g A Grqee T SR SEHEAT T TSR

Find the inequality of half-plane that satisfies the point A with respect to the line PQ:

A. B. & ¥
! s
X X! +X P
; A Eee

| | 7 aua |

Hau X
[ .
Y Y Y

4. Pe=mr g QU@ AR SIS AT AeTe 4
Write down the inequality represented by the shaded region in the figure:
A. ¥ B. X C. Y
0 B

: 4 /< i
s /Ao 5) . / i
X0 BE 0S¥ X178 01X = A(2,-3)

51

v

v v N
5. TE AAAHEAEEATS @A S@ISTed | (Show the following inequalities on a graph.)
A 3x-4p<12 B. Ix+2y>6 C 2Zx-5<10

B. ADDITIONAL QUESTIONS
1. T AAAHAEEATE J@aTHT ESTer | (Show the following inequalities in a graph.)

A (Qx I)z%{x+l) B. 3;1232—1 C. % 4x3_'
1 1 1 1 4 1
D. 5(x—y)+zy£l6 E. Z(-X+-"’)+§x512 F. g(x+y)-—§(x—y)£2

2A. EANAT ax + 2y < 6 9 45 (4, 5) A Aeqed TG W9 o FT GFTF AW 94T AT |

If the inequality ax + 2y < 6 satisfies the point (4, 5) then find the possible value of a.

2B. IEAWAT px + Sy > 25 F1 & WEHAT {475 (2, 3) T6g WA p & GFATH A TAT TSR |
If the point (2, 3) lies in the solution set of px + 5y = 25, find the possible value of p.



www.drmathnp.com

58 / SEE 55 Sets Model Questions (Optional Mathematics)

3A.

3B.

4A.

4B,

o1 T A= (EQUATION AND GRAPH)

A.
1A,

1B.

2A.

2B.

3.

AR AR FEH STARAT FI AT P = 2r + 3y B
A T AT HHE® TT TSR f--
Find the maximum and minimum values of the objective
function P = 2x + 3y over the given shaded polygonal region.

I HAT P = 3x — }+2aﬁaﬁmmmm&qﬁrw f
e | NS

Find the maximum .vaiue of the objective function P =3x -y +2 ¥ 03A ¥ 03B
over the shaded region.

JET FAT P = 4y + 5y B Ageig aFre e fiiew A(S, 3), B(4, 5) TO(0, 0) FT ATETHT Sfuaad
A AT SR |

Find the maximum value of the objective function P = 4x + 5y when the vertices of a polygonal feasible
region are A(3, 3), B(4, 5) and O(0, 0).

LT B L = 2x + 4y T TgEd qwAre S ofiie® S(0, 3), L4, 0) TO(0, 0) FT ATITHT <FTH 714
AT SR |
Find the minimum value of the objective function L = 2x + 4y when the vertices of a polygonal feasible
region are S(0, 3), L(4, 0) and O(0, 0).

mmmm  ANSWERS s

BASIC QUESTIONS

Sx+3y=s15 1B. Zy-3x<6 1C. 4x+3y 212 2A, x+2y 26 2B x+3yz 6 W x-2yz-4
dx+ 5y 2 -20 3A. 3x-2y=6 3B, x+3pz -6 3C xzy 4A, x+3y<6 4B, y<d4x+5
yzix—13

ADDITIONAL QUESTIONS

a<-—1 2B. p=5 3A. 15,2 3B. 14at(4,0) 4A. 41 4B. 0

BASIC QUESTIONS

i feguar d@taTEE aEavaE qHE deE T qieuE g8 faeEe P T P @
Frbamrsaes i gotd 1A |

Write the required equation from the given graph and determine the co-ordinates of Py
two points P and P, [2063 R]

famT = ax? + by + ¢ BT AGITAT TEECH G | AGTTTS X-HHS P TQ AT Fleadl g |
P T Q # METEHEE® #-%F sl T 41 Maewa X-meseed #-3 TANea 7
Figure given represents the sketch of the graph y = ax®+ bx + ¢. The graph intersects X-axis at P
and Q. What are the co-ordinates of P and Q and what do their X-co-ordinates represent ? [2063 M]
AT p = x7 + 4x — 5 F dAEifaT I@ECSH G | 999 X-qTH [GgE® P T Q AT A
g | P QF frimmewe® -7 g ¢ 4t dwmems X-fioeweed & s Eeg ¢
Figure along the side represents the sketch of the graph y = x* + 4x — 5. It cuts the
X-axis at P and Q. What are the co-ordinates of P and Q? What do these
X-co-ordinates denote? [ 2063 R']
i feguar dEfaEe A T A #1 feses @1 o G S@itad e g
ETETE |

Find the co-ordinates of A and A' from the given adjoining graph and write the
equation to represent the given graph. [ 2064R]

faguat SEAaTe TEEET Y-gvs, X-@ve T gHTAT 9EeT gHIET TuT deaa
Find the Y-intercept, X-intercept and equation of line of symmetry in the given graph:
A. B. C

Y ¥ Y
(o N W ajl'-?. 6)’ ‘ i \ A it

i e E M (0%\ @2
X0 @00 X X[z

i v e et

_.
b
Ny
I
o




5A.

5B.

7A,

7B.

8.

1A,

1B.

3
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TSN ForT FEEET AAEETE fgeE A, B T C 1 Meaedes T=1 aeTe:

From the given information in the figure, find the co-ordinates of points A, B and C:
A B. c

% £ i
TRIETET®T AT THIHT @l = - 2x + | 1 eiifargar fMEames o amsTe |
Write the standard equation of a parabola and find the vertex of y =x" — 2x + 1.
y =4y — 3T T T ofifaeg Ter AeTE |
Find the vertex of parabola, which is formed from y = 4x* — 3. [SLC 2063 R]
TAHT TeI® FTAT TEEUHT T AT THHTT TAT TSR
Find the equation of the parabola shown in the following graph:
A. B. C D. & F.
" . " ) :

A
X0, X (1.4}

(-2,-9) \(2‘ -9) X

Y! Y x,»-' Y
ITAtEEAT Y AU GSEr TEET A (4, 32) WOR STg W ST TRIE T S IR e e, |

Find the equation of the parabola which pass through the point (4, 32) and vertex lies at the origin.

IrAEEAT i AU T TIEET fag (2, 8) WX g W &1 TE TS SHIE I S, |

Find the equation of the parabola which pass through the point (2, 8) and vertex lies at the origin.

TAHT AGITAAT @I T AT FHEHT T Y-GS T ANG T
Find the equation and Y-intercept of the parabola shown in the following graph:

A. Y B. Y C. 1 D. Y
' i : 3,6t | 40386
\ \ | |

L i 0
(SR PO |
-2, 4 2, 4 : | | i 3 !
(=2, 4) (2, 4) X 5}: {—X M
13/ kA
X 0 X ‘\.; {‘Z?L‘ (2}-4)
v Y \'{“ M 1

TAFT QTG FHATdT T GHIFT 0T AMSARIE, (Find the cubic equation related to given graph):
A ¥ B. . i o ¥ D. Y

eell GEiE=]e)
X 2 units Y

(i
Y
ADDITIONAL QUESTIONS

f)=x" =17 f(x) = 3 Tier=gfae g7 favgee T SRTGEH |

‘What will be the points of intersection of the curve f(x) = x*—1and f(x)=3? [SEE MODEL 2076]
fx)=x" =57 f(x) = 4 Wia=gfaa g foagee T AT |

What will be the points of intersection of the curve f(x) =x* — 5 and f(x) = 4?

F Fedl E Aafaedd fiieesd X-mmT wa fbagee o1 deqen;

Without drawing the graph of each of function, determine their points on X-axis:

A fx)=x"+4x B. flx)=2+6x+5 C. y=x"+2x-3 D. y=x*—x-2
faguat o TS Y TREEET X-arE T Y-avE T A

Find the X-intercept and Y-intercept of the parabola given by the equation:
A y=x-4 B. y=+'-9 C y=x-16 D. y=x"+4x
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4. TEF T THFEOEEH d@ a7 fGSER (Draw the graph of the following quadratic equations):
A y=2¢ B. y=3x G p==24 B y=x"-%
E y=4"-2 Fooy=-3x G. y=x"+3 H y=x'+3

s ANSWERS s
A, BASIC QUESTIONS

1A (3.6 &(-3,6):y —% R “'zi__‘t““, b & M odtmabequiian
28, (= 5,0),(1,0); roots of equation 2B, (3,0),(-2,0; X —x—6=0 3A. 6,2and3,2x=5 3B, 2, land2, 2x=3
3C. —B—4and2,x+1=0 4A. A(-3,0). B(3.0),C(0,.—9) 4B, A(-2,1).B(2.1),C(0.—3)
4C.  A(1,0), B(2,0),C(0,2) 5A. (1,0) 5B, (0,-3) 6A. y=x 6B. _1:=—%.r: 6C. y=—2x -1
6D. y=2¢+2 6E y=-2¢+3 6F y=27+4 TA y=2¢ 7B. y=2¢ BA. y=x0 8B. y=x'+22
8C. y=x-3-3 8D. y=—x0 9A, y=8x 9B. y=9x" 9C. y=-2v 9D. y=—%.\']
B.  ADDITIONAL QUESTIONS
1A, (-2.3)and(2.3) 1B. (-3,4)and (3.4) 2A. (0,0), (—4,0) 2B, None 2C. (1.0),(=3,0)
2. (2,0),(-1,0) A +2:-4 3B. £3;-9 3C. +4;-16 3D, 0,—4:0
e uel b. (&), () Aftaw |
[—]
= Q.7.(a), (0} MATRIX

Bexfoearee, faudia aféaa I [efia<or (DETERMINANT, INVERSE MATRIX 8 EQUATION)

A. BASIC QUESTIONS

2 4 1 -5
1A, aﬁA=(3 2)‘(B=(6 5 )an—sBa?r?safnwraﬁme—@m

2 4 1 -5
IfA=(3 . )andB=(6 . ),ﬁndthcdetcnninantofA—BB. [2066 R"]

3 4 201
1B. ﬂﬁA=( 5 4)TB=( < 3 )W3A—4Ba?ri“sz'<ﬁa=m——cﬁm«—ﬁ‘m;|
3 4 2 1
IfA= 5 a and B= ¢4 . find the determinant of 3A — 4B. [2057 R, 2068 R']
2 -1 )
M. AR A= _ qY A’ FI feediaeaT 7 T FETR |

2 1
Find the value of determinant of A if A = ( g 1 )

2B. !IﬁA=|:_21 j]ta{l I]w, |AB| 9T SSHEI, |

2 3 1 0
IfA= and B= 5 1) find |AB|. [SEE 2074 S']
18 -6 1
3A. TR A= IB= & 8 T 3A - 3B # feetirare faedem |
3 18 -6 1
ITA= and B = - , find the determinant of 3A — EB, [2059 S]

3B. zzfap—(_] 3) ( )‘ﬂt{SP %Q+zm?rkaﬁw=qmﬁmaﬁm

2
" . 1
IfP =( | )and Q= ( ) find the determinant of 5P — 5 Q+2L [2059 R]
x 6 x 6
4A, T 58" 0 9T x FT AT g | (If 5] = 0, find the value of x.) [2070 1
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Ix —
4B, zzfai’ri“.;wp{ ]tpﬁmlowxﬁmwml
2x -6
If matrix P = 3 and determinant of P is 10 then find the value of x. [SEE 2074 R']
21
5A. i % B= | T |BA|=—5WT m #T A I4T MG |
20 1 3
IfA= 1 )and [BA|= -3, find the value of m. [2070 R7]
-4 5
5B, " TIA—B—51|=14 9T x 3 AW T4 TG |
-4 5 6
IfA= B= and |A — B — 51| = 14, find the value of x. [2062 R]
7 R x 3
4 -3
6A. xa?ftrﬁzﬁrﬁﬂﬁﬁ;m( 3 )Eﬁfﬁﬁﬁﬂﬁ;ﬂqﬁmﬁﬁﬁﬂﬁ&z?wm|
x
4 -3
For what value of x, the inverse of matrix ( 3 cannot be defined? Find it. [SEE 2074 R]
X =
4 3
6B. aﬁmaﬁrganq:( 3 )a?rhqﬁﬁﬁﬁgw‘zﬁwﬁa-{&w 7 T SR |
a
4 3
For what value of a, the inverse of A = g 1s not defined? Find it. [SEE 2074 S]
a
7. faolea Afeea o= m@’s\‘q | (Find the inverse matrix.)
(1) wen s a-(]9) &
A. A= 3 4 [2065 M] . A= 32 [2060 R] L. P= 31 [2065 5]
12
8A. afy faadm afrew A '=(3 . WU Afewm A F1 AW e |
; 1 2
If inverse matrix A~ = ( 34 find the value of matrix A. [2065 E]
10
8B, 3fy fard #fesm A= - 9T AfeFm A B A fAweTe |
10
If inverse matrix A~ = & find the value of matrix A.
9, a fague Afewes UF FHE ATla AfEes WU p AT mon F AFEE TOT MRGHE |
If the matrices given below are inverse to each other, find the values of x, y or m, n.
(Zm’!) d(‘) n) . [I—Z}d [14]
061 R ’ - = 59 R, 2068
5 9 an 54 [2 ] A 0 x and B 2 [2059 R, 2068R]
m 2 3 -2
10A. #fewr s 3 %I faodia Ao 5 T & A e |
m 2 3 =2
If the inverse of the matrix 7 3 is the matrix , find the value of m. [2072 8]
= m

x —1

103.&&&@3@(22)1( 5 )m@mhqﬂaﬁﬁwaﬁxﬁrmhwaml

1A.

1B.

-3 2

42 ¥ =1

If the matrices ( G )and ( k) ) )arc inverse matrix to each other, calculate the value of x. [SEE 2074 ']
2 ]

ADDITIONAL QUESTIONS

T3 2 x 2 Afeam A F1 feaifamare var SIS STHE GEEEE a, = i+ TN

Find the determinant of' a 2 * 2 matrix A whose elements are given by a; = 3i + 2.

T3 2 x 2 Afgem A FI feedmare war eeeM THE HEREE a; = 2i + 4 T

Find the determinant of a 2 x 2 matrix A whose elements are given by a; = 2i + 4/.
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2. W M#FIEE. (Evaluate):

A FAxpty =y cos 25° sin 25°

sin 65° cos 65°

F-x+1 x—1
x+1 x+1

2., 2 2 2
x +y X —xyt+y

4 -2 4
3A, zzﬁ:A=(5 _%)wmﬂﬂﬁ(m':ﬂm. (IfA=(5

3 ) show that |A'| = |A].)

2 i ( 08 06 ) ; ( 08 06 )Lh LA’

. A= A’ 9T F‘l‘llaﬂglﬂ | (IFA= find [A7].
—0.6 0.8 il ( —0.6 08 ROERE

4. x & AW Y97 @GR, (Find the value of x):

A X x | 4 2‘ cot A X | i sec A 2xsinA
! 4 2| | 8 4 ~2 tanAl 2 cosec A cos A
x cos' @
5A, aﬁA=( b )t;A|=1wxa=‘rn1=rmaTnaqﬁm:
—1 sin
x cos’0
IfA= i and |A| = 1 then find the value of x.
1 sinB
x sin®0
5B. af¥ A= } g T|A| =1 WY x BT A TOT TSR |
-1 cos

x sin’0
If A =( ) and |A| = 1 then find the value of x.
—1 cosb

6. m % WA TAT AMSTE (Find the value of m.):

2.0 4 5 0 2 2
AL A= LB=| and|A+B+1/=25 B. P=( )Q=( )&|2P+Q|=—12
31 6 m Im -1 2

P T
y 24y

sin 40 cos 140°

7. J at). "
fag THEWE (Show that):: A | sin 50°  cos 50°

‘ =22+x+y) B.

8 2-2m"
8A. P=(6 1:1 )mmﬁmwﬁrluﬁﬁmﬁ&wmmﬁmmml

8 2-2m’
P= ( é 12 )is a square matrix. Find the value of m if P" is singular.

4 1-

8B. Zlﬁ.'P=(
3

4 1-m
IfpP= ( 3 6 )is a square matrix, find the value of m if P" is singular matrix.

30
9A. zxﬁA—(O 3)wAﬁﬁm9wA%ﬁﬂﬁwﬁﬁnﬁﬁm

30
IfA= ( B ) show that the nine times the inverse of A is A itself.

56
9B. nﬁP=(3 4)%1T{P.P !t uETHE Wigaw geg WAl T I |

56
IfP= ( T )lhen prove that PP~ is an identity matrix.
x+1 28 -11
TJeT UEA (singular) #ea 75 |
2 2x+3

x+1 211"
is a singular matrix?
2 2x+3

Ix+4 2x+1
)qa?:r T (singular) #feH &9 |
2x—-1 3x-4

Ix+4 2x+1
2x—1 3x—-4

10A.xa?fm$ﬁ1'§arﬁP¢WA=(

For what value of x, the matrix A = (

103._r$‘rmmﬁr§erﬁ?¢wx\—(

For what value of x, the matrix A = ( )is a singular matrix?

gr )mmmmmﬁrmmmﬁﬁprmqmﬁmwﬁn
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m ANSWERS m

A, BASIC QUESTIONS
1A, 289 1B. 16 2A. 25 2B, 11 3A. 371 3. 172 4A. 4
4 -
4B. -1 5A. 1 58. -7 6A. -4 6B. 4 7A. %( )
3 2
1 22 10 = 10 | 3
7B. ( ) 7. ;( )SA. 3 1 SB.( ) 9A. 2,7 9B. 5, 0 10A.5 10B.5
32 2 “A-3 2 3 -3 01 B =
B.  ADDITIONAL QUESTIONS
1A, -6 1B. -8 2A V(P +2)7) 2B, X -x+2 €0 3B. 1 4A. 0,2
48. 7 4C. 8 5A. sin0 5B. cos0 BA. % 6B. 2 BA. +3
8B. +3 10A.x=5,-512 10B.+ 3
IFR®) for1e1 [CRAMER'S RULE)
A. BASIC QUESTIONS
1 1 21 1. 2
1A, Ik D= o S .y IDy= i & AT y BN AW TG TSR |
11 2 1 I 2
IfD= ,D.= and Dy = then, find the value of y.
1 2 13
5 -3 13 -3 5 13
1B, 3k D L D T FH FOH FER « Ty F AFE®
AT SRR |
5 =3 13 -3 5 13
D [ 5| D, = " 5 and D, = then find the values of x and y using Cramer's rule.
2A. FE AN A ax + by =c Tpx+ gy =rATD; TD, &N AT TAT TSR |
According to Cramer's rule, find the values of D, and D- for ax + by = c and px + gv = r. [SEE MODEL 2076]
2B. THEOEE ax + by = ¢ Thy + ay = d AT HWCE (7FOH FTER D, = D, W (¢ - d) (a + b) = 0 §F w0 FIftTar e |
According to the Cramer's rule, if Dy = D, in the equations ax + by = c and bx + ay = d, prove that (¢ — d) (a + b) = 0.
3A. FHIEOEE x + 3y =12 Tdy - 3y =3 A FAGI R FER D T D, FT A€ T4T STEM |
Find the values of D and D, using Cramer's rule from the equations x + 3y = 12 and 4x - 3y = 3.
3B, WHFWEE 3x+y =51 Tdx—3y=3 AT HEH (90 FER D T D, & AMe® TAT TSR |
Find the values of D and D, using Cramer's rule from the equations 3x + y =51 and 4x—3y=3.
4A, THFOEE x+3p = 12 Tdy - 3y =3 AT FEEH AR FTER D T D, F AWE® T TSR, |
Find the values of D and D, using Cramer's rule from the equations x + 3y =12 and 4x—3y=3.
4B, THFEE 3x + 2y =1 T Tx + Sy =4 AT FAG! (97 FTER D T D, & AMEE 0T TSR |
Find the values of D and D, using Cramer's rule from the equations 3x +2y =1 and 7x+ 5y = 4.
5A, FHIFOREE 4x — 5y =2 T 3x + 4y =48 AT FEE (7 T4 T D, T D, FT AFe® TAT AMSTa |
Find the values of D, and D, using Cramer's rule from the equations 4x — 5y =2 and 3x + 4y =48.
5B, FHIFOEE 2x—y =35 T x—2y=1 AT HEH 47 T T8 D, T D, FT AVEE 0T AMGTER, |
Find the values of D, and D, using Cramer's rule from the equations 2x—y =35 and x—2y = 1.
D D D D
6A. FHIHEEE 35+ 5y - 21 =0 T2 +3y= 13 mmmmﬂ'ﬁx—ﬁ'—ﬁn— ﬁ—(_j)wz
D, T D, & AFEE TAT TSR |
In Cramer's rule for solvi ions 3%+ Sy— 21 = Oand 2x + 3y = 13, s = 2= Plgpg -2 D2
n Cramer's rule for solving equations 3x + 5y~ 21 =0 and 2x + 3y = 13, x = = 1)arl =P 1
. Find the values of D; and D-.
) D, D D,
6B. FHFTEE 3x — Sy = 14 T 6x — Ty = 25 AT HEH a8 W MW x =5 =3 Ty = =5 T D, T

D, F Ae® I AT, |

D; D
In Cramer's rule for solving equations 3x — 5y = 14 and 6x — 7y = 25, x =E’=j and y = D-9 -

Find the values of D; and D-.




www.drmathnp.com

64 / SEE 55 Sets Model Questions (Optional Mathematics)

B.

1A

1B.

2A,

2B.

3A.

3B.

4A.

4B,

4A,

1A,
3A.

ADDITIONAL QUESTIONS

53 9 3 59
afs D= 4?{, ‘=| H?{ .—‘ 413‘ WY At AFEEHT qrEfaT THiEEE T ST |
5 3 9 3 59
It D= Wik = 1 and D, = 4 15 then write the corresponding equations to these values.
] =8 g =§ I8 .
afe D= T e D, = e WU At AFEEHT gEEfaT AHEEE 6T AETe |
1 -5 8 -5 18
If D= 6 11 ¢ = 1 and D, = 6 7 then write the corresponding equations to these values.

aft THFCES ax— Sy =3 Tdx+3y=4 AT D =29 9T FEH {97 T T ¢ F1 T TG TG |

If the equations ax — 5y =3 and 4x + 3y =4 have D = 29 then find the value of a by using Cramer's rule.

iy FHFCTEE 4x - 3y = 11 Tpx+ Ty = 1 A1 D = 37 9C FES (787 AW T p F7 AW T97 TOETEH |

If the equations 4x — 3y =11 and px + Ty =—1 have D =37 then find the value of p by using Cramer's rule.
aft FHFOEE mx + Sy =21 T 2c+ 3p=13 A Dy =3 W HHAE (G0 TR T m F AW T AMSTE |
If the equations mx + 5y =21 and 2x + 3y =13 have Dy =-3 then lind the value of m by using Cramer's rule.
kT W Hq 52T GHFTEE 3x -2y =5 Tx+y=k+2 AT D, = 1587 ?

For what value of k, the equations 3x — 2y =5 and x +y =k + 2 have D,= 157

kBT W Hq 82T GHFWEE 20+ y =k Thr+2y=2 AT D, +5=05F ?
For what value of k, the equations 2x +y =k and kv + 2y =2 have D,+ 5 = 07

kT AT H ST AHFOEE x -2y =8 W2+ hy=4k— 1 WD, =5 kTG ?
For what value of £, the equations x + 2y =8 and 2x + kv =44 — 1 have D,=5 - k?
s ANSWERS s

BASIC QUESTIONS

5 1B. x=2,y=—1 2A. Dy=cqg—br.Dy=ar—pe 3A. —15,-45 3B. —13,-156

— 15,45 4B. 1.5 5A. 248, 186 58. -9.-3 6A. D,=-2D,=-3 6B. D,=27,D,=-9
ADDITIONAL QUESTIONS

Sx+3y=Y%and4x +Ty=13 1B. x-5y=86c+11y=7 2A, a=3 2B. p=3

m=3 3B. k=3 4A. k=13 4B. k=3

SEE EXERCISE ©

&= | U6l T. (). () RrEmse safdfa

= 0.8.(a), ) COORDINATE GEOMETRY

3 Mar IA\EHAAD) BT ( ANGLE BETWEEN TWO STRAIGHT LINES )

A.
1A,

1B.

2B,

3A.

3B.

4A.

BASIC QUESTIONS
afs gE dur EETS wFEAEE FAM: \ﬁtémﬁiﬁwﬁﬂﬁraﬂaﬁwmm@m [SEE 2075 R']

1
If the slopes of two straight lines are \ﬁ and E respectively then find the acute angle between them.

WEE MN T PQ F1 SHFEEE FA: 2T 3 G 99 oY [@EEaraH! dEFH I SETer | [SEE 2074 §')

The slopes of the lines MN and PQ are 2 and — 3 respectively. Find the obtuse angle between the lines.
W@EE 2 —y+4=0T 3x+y+ 3 =0 fa=a afaFam Haeqee |

Find the obtuse angle between two lines 2x—y+4=0and 3x + y +3=0. [2065 R]
FHFOEE \[3x —y+ 6= 0T y+3 = () TCH @RS F=a FAHT T TESTE |

Find the acute angle between two straight lines having equations \/_Sx —y+6=0and y+3=0. [2066S]

20— 8y +6=07% 3x— 12y —4 =0 W@EE FAAFL g1 I J@ETer |

Show that the lines 2x — 8y + 6 = 0 and 3x — 12y — 4 = 0 are parallel. [2066 R']
FHFECEE 3x + 5y =4 T 6x + 10y = 3 WIH WEE TUMIAT GG 7! a@STad |
Prove that the lines with equations 3x + 5y = 4 and 6x + 10y = 3 are parallel to each other. [2067 R']

LA @IE® 3x+4y+5=0T 6x+ 8y + 7 =0 F HFE TT M A1 WEEH T TETEH |
Find the slopes of two straight lines 3x + 4y + 5= 0 and 6x + 8 + 7 = 0 and write the relationship
between them. [SEE MODEL 2076]



4B.

SA.

5B.

6A.

6B.

7A.

7B,

8A.

9A.

9B.

10A.

10B.

11A.

11B.

12A,

12B.

13A.

13B.

B.
1A.

1B.

www.drmathnp.com
SEE 25 EXERCISES / 65
T WEE 4x — 5y =7 T 8y — 10y =20 & {FEEE T A A WEEH T¥a7e Jeqard |

Find the slopes of straight lines 4x — 5y = 7 and 8x — 10y = 20 and write the relationship between them.

TE I WEE Pr+3y— 12=0T 4y - 3x + 7 =0 GHEFAL NC P & AH T07 TSR | [2074.R"]
If the straight lines Px + 3y — 12 =0 and 4y — 3x + 7= 0 are parallel to each other, find the value of P.

afg WEE 20— 8y + 6 =0T px— 12y —4 =0 TF ATGHT FHHFGL VT, p FT AE TAT TSR

If the lines 2x — 8y + 6 = 0 and px — 12y — 4 = 0 are parallel to each other, find the value of p. [2070 S]
afz favge® (3, — 4) T(- 2, a) WL W T@T THET y + 2x + 3 = ( TS @ET FAATR 55 99 a F
H 9T @SR |

If the line passing through (3, — 4) and (- 2, a) is parallel to the line given by the equation y + 2x + 3 = (, find
the value of a . [2065 M]
fagE® (¢, 4) T(2, - 5) SreA Hiem @1 2x - 3y = 12 THE0T g9 HieT W@ g0 9T o &1 AW 9T
AMETE |

If the line joining the points (a, 4) and (2, - 5) is parallel to the line with given equation 2x — 3y = 12, find
the value of @ . [2068 R
HgreEr 3x — 4y = 10 €7 & g @ [ MEeTei |

Find the slope of the line perpendicular to the straight line 3x — 4y = 10. [2072 R]
W@ 3x + 2y + 4= 0 &7 T8 1 WS HHE TAT TSR |

Find the slope of the line which is perpendicular to the line 3x + 2y + 4 =0. [2067 S]

iy @EE Lx + myy + iy = 0T lox + moy + ny = 0 TF JTTHAT T TG 1, + g = 0 GG T TAITE T |
If the lines /ix + myy + ny = 0 and Lx + may + 0 = 0 are perpendicular to each other, prove that
!r[.lfg + nyms = 0. [2074 R]

THIETT pr+ gy +r=07T gx —py + 5= 0 TUF HGT TWEE ATTHAT TF TGl T TAMT TR | [2073 8
Prove that the straight lines having equations px + gy + r=0 and gx — py + s = 0 are perpendicular to each other.
FHFEE p +[3x + 4= 0T x—[3y =5 qUP g 1 WEE T YA T TG T T@ETEA |
Show that the lines having equations y + \f_3x +4=0andx - \B}' = 5 are perpendicular to each other. [2069 R]
T T W@EE (2-A\[3)x-y 1=0T(f3+2)x+y=5TF ATGHT o grg T TANRT TR |
Prove that two straight lines (2 — \B}x —y—1=0and (\6 + 2) x + y =— 5 are perpendicular to each
other. [2069 R]
THIFOES 3x +4y =12 T 2x — py = 5 WOH T WEE T G199 p FT AW TAT ST |

The straight lines having equations 3x + 4y = 12 and 2x — py = 5 are perpendicular to each other, find the value
of p. [2072 8]

afg HaT W@E® 20+ 3y +6 =0T ax — Sy +20 = 0 TF ATTGHT T8 G 99 ¢ F A T47 ST |
If the straight lines 2x + 3y + 6 = 0 and ax — 5y + 20 = () are perpendicular to each other, find the value of @. [2068 R]

kx =3y —31=0T3x+ 4y + 5 = () ATIHHT TFIAT 9T k &7 AW FFeded |
I kx — 3y — 31 =0 and 3x + 4y + 5 = () are perpendicular to each other, find the value of k. [2066 R ]

TE A W@E® px+3y—12=07 4y—3x+7=0TF ATEHT T5 9T p F AW (AFEAEE | [2070 R’
Two straight lines px + 3y — 12 = 0 and 4y — 3x + 7 = 0 are perpendicular to each other, find the value of p.

W@ kx — 3y + 6 =0 TIa=E® (4, 3) V(5. — 3) ST @1 ATTGHT T8 G ATk FT AW HA &5 7 [2064 R]
For what value of k, the line kx — 3y + 6 = 0 is perpendicular to the line joining the points (4, 3) and (5, -3) ?
[T ax + 3y + 5 =0T fagE® (4, 3) T (6, - 3) AT @I ATTHHT q¥ G 97 ¢ BT A9 TAT ARG |
The line ax + 3y + 5 =0 is perpendicular to the line joining the points (4, 3) and (6, — 3), find the value of a. [2065 S]
LA €T 3x —my = 19 & LA @I 3x + Sy = 7 T 45° BT P07 FAEG 97 n BT AW FFRTeH |

Calculate the value of m if the line 3x — my = 19 makes an angle of 45° with the line 3x + 5y =7. [2067 R]
@ by +y=2 T2 -[3)x—y=1-22/3 fa=ar 27 60° g 9 &k F1 AW T TSR |

Find the value of & if the angle between the lines kx +y=2 and (2 - \ﬁ Jx-y=1- 2\/_3 is 60°. [SEE 2075 R";]
ADDITIONAL QUESTIONS

2x +y)=3(x —y) + 8 T GHMAL & T@IH HHE TAT AR |

Find the slope of the line parallel to 2(x + y) = 3(x —y) + &,

[T x cos o +y sin o = p HT ¥ g W@TH @ HFeaer |

Find the slope of the line which is perpendicular to the line x cosa + y sina. = p.
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24, FT Y@M A[3x+y = 2 T 60° FN BT FHG T [@HT FFE TWT TSR |

Find the slope of a straight line which makes an angle 60° with the line \ﬁx +y=2.

2B, AT @M A\[3x + = 2 T 30° BT FI07 TG ST T@IHT SHEE T0T TG |

Find the slope of a straight line which makes an angle 30° with the line \ﬁx +y=2.
3A. famgE® (-1, 1)T (5, 1) TE W @RI 45° FT F07 S9GH @I HFE T AMSTRA |

Find the slope of a line which makes an angle of 45° with the line passing through (- 1, - 1) and (5, 1).
3B. favgE® (1, 1) T (6,-7) AT T T@ET 45° FT FI0T qAEG7 W@IH HFE TAT TSR |

Find the slope of a line which makes an angle of 45° with the line passing through (1, - 1) and (6, - 7).

4A. AABC &1 €idfa=E® A(10, 4), B(- 4, 3)T C(~ 2, 1) B | 3918 AD 1 5&™ (MaHeam |
The vertices of A ABC are A(10. 4), B(— 4, 3) and C(— 2, 1). Find the slope of altitude AD.

4B. AABC 1 ¥fifamge® A(5, 3), B(10,2) T (7, 5) B 9 S918 BD #1 %H&FE MawTe |
The vertices of AABC are A(5, 3), B(10, 2) and C(7, 5). Find the slope of altitude BD.

5A, THIHT y+ 2x + 3 = 0 9O @1 TagE® (3, - 4) T(—2, 6) FGH T@T T ATTEHT FHATTL g 1 2@aTere |
Show that the line joining the points (3, —4) and (- 2, 6) is parallel to the line y + 2x +3=0.

5B. f7EE® (2. 4) (3, 6) WSy W@ TATE® (4, 8) T(6, 12) NI @ UF ATTHAT FHNIL g, W1 a@ISTerd |
Show that the line joining the points (2, 4) and (3, 6) and the line joining the points (4, 8) and (6, 12) are
parallel to each other.

6A. TagE® (2, P)T(3, 6) S W@r TIH=e® (4, 8) (6, 12) ST @M ATEHT AL 7C P & A e |
The line joining the points (2, P) and (3, 6) & line joining the points (4, 8) and (6, 12) are parallel to each
other then find the value of P.
6B. @M 2x + 4y = 9 TFAEE® (4, 2) T(4, 3) SIS @1 ATTHAT FHIATAL Q@ FT A AFTar |
The line 2x + 4y = 9 and the line joining the points (a, 2) and (4, 3) are parallel to each other then find the value of a.
7A. A WEE ax+ by +7 =0T 4x — 3y + 2 = 0 TR HAFAL G99 o Th & G779 MR |
If the lines ax + by + 7= 0 and 4x — 3y + 2 = 0 are parallel to each other, find the relation between a and b.
7B, a5 3 WEE® ax + by + ¢ =0T px+ qp + = 0 ATITAT FAMFAL T ag = bp &G T F@ISTEH |
If two lines ax + by + ¢ = 0 and px + gv + r = 0 are parallel to each other then show that ag = bp.
8A. FHIFTW x - 2y + 3 = 0 TUH W@ TaE® (6, - 8) T~ 4, 12) STEA @ ATHAT ¥ Tg 71 S@TSTer |
Show that the line joining the points (6, — 8) and (-4, 12) and the line x — 2y + 3 = 0 are perpendicular.
8B, famge® (2, 2) (6, 6) Siren @1 Tfa=E® (4, 4) T(2, 6) LA T@T ATHAT F¥ §rg 51 T@STRI |
Show that the line joining the points (2, 2) and (6, 6) and the line joining the points (4, 4) and (2, 6) are
perpendicular.
9A. ¥ Eﬁ WEE ax+by+c=0 Tmx+qy+ 1= 0 ATTGAT FF AT THIOTT T!'r_[?"l'&[ am+ bg=10
If two lines ax + by + ¢ = 0 and mx + gy + t = 0 are orthogonal then prove that: am + bg =0
9B. I 3 WEE (' H)x=(p+ q)y TP —¢)x+ (a+ b)y=0 AT T WY THOE TR (a—b) (p—q) = |
If two lines (¢ = b*) x=(p+ )y and (p"—¢’) x+ (a+ b) y=0 are orthogonal then prove that: (a—b) (p—g) =1
10A, W 5 & W@HET FHMTIE 9% fawg (4, 5) T 9 Hrurarr FHiw 99T A ST |
Find the equation of straight line passing through (4, 5) and parallel to the line having slope 5.
10B. SRFE 6 NPT W@HT FAMR 7% &4 (2, 3) oL T Harvarsr FHET 5T Tmeqe |
Find the equation of straight line passing through (2, 3) and parallel to the line having slope 6.
s ANSWERS s
A.  BASIC QUESTIONS

A 30°  1B. 135° 2A 135 2B 60°  4A —LPamalldl 4B. 3Parallel 5A. —3  5B.3
6o 6 683 7A -3 7B.3 1083 108.2 1A 4 11B.4
12A. % 12B. 1 13ﬂ.l2::r—% 13B.2 +4/3
B.  ADDITIONAL QUESTIONS

I | | !
1A. 3 1B. tana 2A. 0,\1'_3 2B. —E 3A. 2,—5 3B. ll.—ﬁ 4A, 1 4B. -1

6A. 4 6B. © 7A. 3a+4h=0 10A.5¢ — y=15 10B. 6x— y=9
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SisT NURTEE ( PAIR OF STRAIGHT LINES 1

3A.

3B.

8A.

8B.

10.

2A.

2B.

BASIC QUESTIONS

TP THIFTETS Fiafaiacd T STST T@ETE SFATETe T@ra] G I aTS e

Find the separate equation of the lines represented by the given equations:

A, 2+ Txp+3yP=0 [2057 R] B. 6+ 5xy—67=0 [2060 S, SEE 2074 R]
C. 3 -8u-3'=0  [2062R] D, 2¥-5xp+37=0 [2064 R]
TETEHT THBCTER e aea T JIST WHTE STeraier {@ea] THFHT Tl TSR

Find the separate equation of the lines represented by the given equations:

A P+x-y-)»r=0 [2066 S] B. )" -2x+2y=0 [2061 R, 2071 R', 20708, 2072 R]

C Xy +3x—3y=0 [20818] D. 3F-5xy-27—x+2y=0 [2066 R]
STET WMEE 3x +2y =0 T 2x — 3y =0 9% JATGT TFHd THEHLT TAq7 TSR |

Find the single equation for the pair of lines represented by 3x + 2y = 0 and 2x — 3y = (). [SEE MODEL 2076]
et FHFTEE ax = by Thx + ay = 0 9T Fatiied T4 T3¢ THHT AeTem |

Write the single equation representing the pair of equations ax = by and bx + ay = 0.

SiTeT W fauer #nEE T m@ﬂ (Find the angles between the pair of lines):

A 67 —xy—)*=0 [2058 S] B. 3x'+2%-5xy=0 [2060 ST
SireT Tafa=raT AFH0T T9T ASHeR. (Find the obtuse angle between the pair of lines):

A XF-dgp+y=0 [2059 S] B. 12¢-23x+57°=0 [2060 R]
ST Efe=a =ASIT qoT eI, (Find the acute angle between the pair of lines):

A, 2x*—Txy + 3)* = O[SEE 2075 R";] B. X —dxy+)y’=0 [2062 K, 2068 R]

fagusr witwR yiaffae T T T o  F quE g oy e |

Prove that the angle between the lines represented by given equation is a right angle.

A SX-6xy-57'=0  [20718] B. 6 —5xy-67°=0 [2065 R']
mF W FA@ A 337 + 8xy + my” = 0 F Fharataea T g5 T@E® ATHAT TF Frg, 7 T AMSTRI |

For what value of m, the two lines represented by 3x + 8xy + my” = 0 are perpendicular to each other? Find it.
[SEE 2075 R']

afg 31" — Sxy + py’ = 0 & fafafaea T T@EEAES BT TF FHST A p 1AW FEEEE |
If the angle between the lines represented by 3x” — 5xy + py” = 0 is a right angle, find the value of p.
[SEE 2074 S]

faguar wiiwoe wfaffacer T T TEIT g W W T |

Prove that the lines represented by given equation are coincident.

A 165 —24xy+9°=0 [2071R] B. 9 —24xy+16/°=0 [2065 R, SEE 2074 R']
Al FHIFOEEA TAGT WE® TR g 97 m a1 kBT A9 IA7 TSR

Find the value of m or k if the lines represented by the following equations are coincide:

A. 165 = kxy + 99" = O[SEE 2075 R] B. ix’-24xp+16/°=0 [SEE 2075 Ry]
ADDITIONAL QUESTIONS

AT ST TEEEATE Jiaiiaed T4 U3¢ qHIETT qaT FTSTE:

Find the single equation represented by the following pair of lines:

AL x+3y=0and2x+y=0 B. 2x+3y=0and3x=2y

y=xsin0T y+xsin0=0ATE TAST TIE THFHWT T FSTER |

Find the single equation of the lines representing y =x sin 0 and y + x sin 0 = 0.

V-3 T x + 2y = 5 AT Glararaed T Uae FHET T S Ter |

Find the single equation to represent x + 2y = 5 and y-axis.

o qHiETEE Jiafified TR 3T A THFEIEE T SETRI,

Find the separate equations of the line represented by the following equations:
Ao ¥t 3x+3p=0 B. x4 2x+4dy=0 C x(x-5)+47=0

AT THIFITEES JTafiea TH T e (e B I67 AeTen;
Find the angle between the lines, represented by the following equations:
A =3+ 2y7 =0 B. 33x" —44xy+11y°=0 C X =3-47"=0
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5. e aHEEEd gt T g W faaa /e S a6 See;
Find an acute angle between the lines represented by the following equations:
A, 2¢-3xy+)F =0 B. 2X—Txy+3'=0 C X+3xp+27=0

6. TN FHIHTTEE Yiafiaea T 819 W@e® =l afrd F07 =1 aSa:
Find the obtuse angle between the lines represented by the following equations:
A 126 -23xy + 57=0 B. 2X-Txy+3’=0 C X +3x+27=0

7A. FHIETT 2 + 3xy — 27 = 0 & yfafafacs T oF O weEes W er @ aeTee | @ 3@
TEEEfaEEr FI07 9f T AMETE |
Find the pair of lines represented by the equation 2x* + 3xy — 2)” = 0. Also, find the angle between them.

7B, FHETT 307 + 8ay — 37 = 0 F WAt T OF IS W@EEH THFET T TSR, | ff T8 Wee
fa=a1 F1o7 9f T e |
Find the pair of lines represented by the equation 3x” + 8xy — 3)* = 0. Also, find the angle between them.

8A. FHIET (p° — 3¢7) X* + 8pg xy + (¢° — 3p) y' = 0 O FiarATae T W@EEH! [aas A 60° TG T
AT TR, |
Prove that an acule angle between the straight lines represented by (p* — 3¢°) x* + 8pg xy + (¢° — 3p") V' =
01s 60°.

8B, afg THHTT x° + 2y +)7 = 0 A Wfaffaea T A T@EEEES BT 60° W m F AW HERTRE |
If the angle between the lines represented by the equation x* + 2mxy +17 = 0 is 60°, find the value of m.

9A. T (a+ by’ + Sxy - (2a - b)y’ = 0 & Yiafafuea T4 [WE® TAT ¥ GA 9 o T b F Ga7g SCTEH |
If (a + b)x* + 5xy — (2a — b)y* = 0 represents two straight lines perpendicular to each other, write the
relationship between a and b.

9B. AR (m+n)’ + Txy— 2(m — n)y" = 0 o Saffaea T WEE T T G AT m T p B g HETR |
If (m + m)x* + Txy — 2(m — n)y”* = 0 represents two straight lines perpendicular to each other, write the
relationship between m and n.

10A. A (a + 1) X + dbxy + 5° = 0 F Fiafafaed T WEE T TF G 99 o Th fa=a wvarg defem |
If (@ + 1) x* + 4bxy + 537 = 0 represents two parallel straight lines and they are coincident, write the
relationship between a and b.

10B. 3§ (a + b’ + Sxy— (2a — by’ = 0 & Fhafrfaes T W@EE TR F9 G 9 a Th F THRT AETRR |
If (¢ + b)x* + Sxy — (2a — by = 0 represents two straight lines perpendicular to each other, write the
relationship between a and b.

s ANSWERS

A.  BASIC QUESTIONS

1A, 2x+y=0,x+3y=0 1B. Zx+3y=0,3x-2y=0 1IC x-3y=0,3ax+y=0 D, x—y=0,x-3y=0

A, x—y=0x+y+1=0 2B, x—y=0,x+y-2=0 2C. x—y=0,x+y+3=0 2D, k=2, 3x+y=1

A 6F -5y -67=0 3B. abv’+ (- B)xy-aby? =0 8A. 45°,135° 4B tan '(:t %) 5A. 120°

5B. 135° 6A. 45° 6B. 60° 8A. m=-3 8B. p=-3 10A.k=+24 108, ¢

B.  ADDITIONAL QUESTIONS

1A 2 +7xp+3y' =0 1B. 67+ 5xy -6y =0 20 ) - sinfB=0 2B. x'+2xy-5x=0

3A, x=ypx+y=3 3B. x—2p=0,x+2y-2=0 3C x—dy=0,x—y=0 4A. 18° or 162°

4B. 26°or 154° 4C. tan' (:% 5A. 18° 5B, 45° 5C. 18.4°

6A. 135° 6B. 135°  6C. 161.6° 7A. x+2Zy=0,2x-y=0;90° 7B. 3x—y=0,x+3y=0;90°

8B. m=+2 9A. a=2b 9B. 3n=m 10A.4b°=5(a+1) 10B. s =2b

AISfd® 251 [ CONIC SECTION )

A. BASIC QUESTIONS

1. u3er drefter fidarr 800 g | 9 Seflars gIer auae aqed faeeEd TR TraEer 3wy 9 e # T
TAAA qe A0 BT TAT AMSTRr |
The vertical angle of a cone is 80°. If the cone is intersected by a plane so that a parabola is formed, find
the angle between the axis of cone and the plane surface.

2. UJer grefter ofidEr 70° g | 67 G USer GHaS Gaee Yiaeaed T GEET vy 99 QTeiEr dE T

HAS TAE Sl B Taql ST |

The vertical angle of a cone is 70°. If the cone is intersected by a plane so that a parabola is formed, find
the angle between the axis of cone and the plane surface.
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3. e g M@ 90° g | 87 GNE UEer gHae qaed Wiaweed W&l ger &A™ qu awl A9 Qe
e T GHAS HAE AT FIE GEH A FHq e
The vertical angle of a cone is 90°. If the cone is intersected by a plane so that an ellipse is formed, what
will be the possible value of angle between axis of cone and the plane?
4. U3 drfE ofidEr 84° g | 6 defierd uIer qWae gded WiowaEd et gIer & gw &= WA |t
A T GAGE FAE AADT FIE GEAA A FHq e
The vertical angle of a cone is 84°. If the cone is intersected by a plane so that an ellipse is formed, what
will be the possible value of angle between axis of cone and the plane?
5. uger " ofidenT 70° g | 6T 9EEs U9 gHae gdeel Wiaeged el UFel #fdq qvEwd e r 99
HIAPT 5 T THAS TAE AT HIOTHT A HA HHT BT ?
The vertical angle of a cone is 70°. If the cone is intersected by a plane so that an hyperbola is formed.
what will be the possible value of angle between axis of cone and the plane?
6. UIar drefiar AL 60° g | G Wieles UG qWAe ded Wieged W&l Uger T qieed S=r 9w
HreATe! 7 T qHaA qaE AT S GEATS HIT T sl ¢
The vertical angle of a cone is 60°. If the cone is intersected by a plane so that an hyperbola is formed,
what will be the possible value of angle between axis of cone and the plane?
B. ADDITIONAL QUESTIONS
1. 79 T & O BLF J@TRE, | (Write the differences between circle and ellipse.)
2. YIOEET T YA (Al qEed) 7T il el |
Write the differences between parabola and hyperbola.
drefreer afe afomr fag@™ | (Define cone with figure.)
Hrefter fafs amTe® afea T@ISHEM | (Show the different parts of cone with figure.)
E ANSWERS mm
A.  BASIC QUESTIONS
1. 40° 2. 35 3. =45° 4. >42° B <350 6. <30°
gd (CIRCLE)
A. BASIC QUESTIONS
1. % FargHl MasEF THT AR | (Find the co-ordinates of the centre of the circle.)
A P4y -6x+2y+1=0 [2068 R] B. x*+)y +4x-5=0 [2069 S, 2070 S']
2. FOH FdAHH dFETE TG AMSTEr | (Find the length of the radius of the circle.)
A X4y rd—6r+4=0 [2063 R] B. X+ —4x+10p-7=0 [2064 R]
3A, FHET 27 + (v +2)7 = 49 & wlafafered T TS FRiag T FHRAEW TG AGTRE, |
Find the centre and radius of the circle represented by x* + (y +2)* = 49, [2067 R7]
3B, RECT 37— 10x - 4y = 7 TR AR FeRfEg T AHAT T AR |
Find the centre and radius of a circle having the equation x* +17 — 10x — 4y = 7. [2072 8]
4A, TS FAH GHIECT (x + 5)° + 37 = 121 9T Y TP Braiagl MEIEE T AW HEEIER | [2059 R]
If the equation of a circle is (x + 5)” + 3~ = 121, find the co-ordinates of the centre of the circle and its diameter.
4B, FHIEWT X" + 37 — 2y — 48 = () YUHT TIET FAH! U qFa13 T AMSTe |
Find the length of the circumference of a circle having the equation x* + y* — 2y — 48 = 0. [2067 R]
5A, A g9 )y —ax—by— 12=0% FF (2,3) T a T b FT WHEE MEETaI |
If the centre of the circle x* + )" —ax — by — 12 =0 is (2, 3), find the values of @ and b. [2071 R]
5B. FHIEWT X" + 3 — mx + 6y — 12 = 0 TUH AR Frafaeg (— 2 —3)\111m F W 99T AMSTER | [20708]
Find the value of m when the centre of a circle with equation x* + 3 — mx + 6y — 12 =0 is (— 2, - 3).
6A. AR T X+ )" —dx — 6y — k=0 F HHATH 4 THF NC k &1 A I0T AMSTRE |
If the radius of the circle x* + )-‘3 —d4x — 6y — k=0 is 4 units, find the value of £. [2072 R, 2071 5]
6B. AR T X+ )7 —6x—dy + k=0 FT AW 2 CHE WUk F WA TG TSR |
If the radius of the circle x* + y* — 6x — 4y + k=0 is 2 units, find the value of k.
TA. x+y=53 2 —y= | TOH TF AMEEH THFOEE Y G TG& A agH MLMEFEE® o1 ST |
Find the co-ordinates of the centre of a circle having equations of two diameters x4+ y=5and 2x—y=1. [2073 R
7B. x—p=—1T 2 +y=13 I0% 55 ANTEH THFUEE A G JOF FHASH MAAEHE® T0T ANSTRA |

Find the co-ordinates of the centre of a circle having equations of two diameters x —y=—1 and 2x + y=13.
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8A.

8B.

9A.

9B.

10A.

10B.

11.

2A,

2B.

3A.

3B,

4A.

4B,

5A.

5B.

7A,

7B.

8A.

FF (1, 2) T =AW 2[5 TH1E TUH q9ET qaP GHFT e |

Find the equation of a circle having centre (1, — 2) and the diameter 2\/_5 units. [2070 R]

Feafaeg (2, 3) T AdaATE 5 UHIE WU U gl FHEHOT T AETR |

Find the equation of a circle having centre (2, 3) and radius 5 units. [SEE 2074 S', 2070 R', SEE 2074 R"]

Frafaeg (3, 4) MCHT T faeg (7, 7) WOE ST 9T AT FHET T AN |

Find the equation of a circle having centre (3, 4) and passes through the point (7, 7). [SEE 2074 8]
FwEtaeg (2, 3) T (5, 6) WUX 9 e FHIE T AISHE |

Find the equation of a circle with centre at (2, 3) and passing through the point (5, 6). [SEE 2075 R"]
% (3, 6) WUHT T X-AEAE T JOH GHETT TAT AR |

Find the equation of the circle having centre (3, 6) and touching the X-axis. [2067 S]
Y-A5eTs W T T FeRfaeg (5, 4) WORT gAE qHEOT fEeTEe |

Find the equation of the circle having centre at (5, 4) and that touches the Y-axis. [2063 M]

fegua forrge® & quel AT JSYSH FIgE® g A &1 JART FHET FrpeE |
Given points are the end points of a diameter. Find the equation of the circle.
A (2,3)and (4, 0) [SEE 2073 S] B. (~1,2)and(0,—4) [SEE 2073 §']

ADDITIONAL QUESTIONS

ﬁ'{@ﬁf FUEEH AHIHOT qaT FFTI?@'H’ (Find the equation of given circles):
A1) B C. (3;0)..— D.

/// // \\‘
“r \ [ 6.3

\ (3. 1) / \;/!

%ﬁ(zj)t(e,ﬁ)mmﬁqm?rmwmml

Find the equation of a circle with centre (2, 3) and passing through (6, 6).

FE (—p.— q) AT (p + ) TP TAPT THECOT TAT FISAER |

Find the equation of a circle with centre (- p, — ¢) and having radius (p + ¢).

R (-2, 3) T X- A8 G AP GHIHTT TAT ASTRr |

Find the equation of a circle with center (-~ 2, 3) and touching the X-axis.

AT 6 THE ACH JOH S5 Ued] Iqai™T &g | A 81 I99 X-06918 (5, 0) 7 Fg 97 I
FAH THIHLT TAT TSI |

The centre of a circle having radius 6 units lies in the first quadrant. If the circle touches the X-axis at
(5, 0), find the equation of the circle.

Y-EATS G T R (4, — 3) TCHT JAb! THIHTT TaT TSR |

Find the equation of the circle with centre (4, — 3) and touching on Y-axis.

AT 4 UHIE UHT OF] Fv5 ST TATIHAT T4 | AT &Y 00 Y-HEAE (0, 3) AT G 519 I bl
FHIFET IOT AMS TR |

The centre of a circle having radius 4 units lies in the second quadrant. If the circle touches the y-axis at
(0, 3). find the equation of the circle.

3 UETE G T Frafdvg G L@ x— 2y =3 AT O GOl GHIET IT SEeE |

Find the equation of the circle which touches both the axes and has its centre on the line x — 2y = 3.

FHAg 2x + ) =6 AT T T §H GATHS AAEEATE GUT A qAH THHT e |

Find the equation of a circle whose centre lies on the line 2x + y = 6 and touches both the positive axes.

qUEEH| s T AT TOT ST (Find the centre and radius of the circle):

A P4y =2x+3 B. (x+3)Y+)*=4

faguar ga# ®HEOT (20— 1)° + 2y + 3)’ =4 AE I JOF Fralarg T AHAE T FSAR |
Find the centre and radius of the circle having given equation (2x — 1) + (2y + 3)*= 4.

A 4x— 6y —x —)’ + 8 =0 P RirFr FFarg HaHeTeH |

Calcualte the length of the circumference of the circle 4x — 6y — x* — 3> + 8 = 0.

FHFETT 27 + )7 - 8x — 8y — 9 = () TR TS X-HAATE FA-FA AT FIeG, TAT TSR |

Find the points on X-axis where the circle with equation x* + 3 — 8x — 8y — 9 = 0 intersect.

OB ‘\uml\
OA = 6 units



9A.

9B.

10A.

10B.

A.
1A,
4A,
7B.
9B.
11A.
B.
1A,
1D.
3A.
4B,

6A.

8B.
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FHETT 20 + 207 — Sx + Ty — 36 = 0 HCHT Tl eT @M y =3 15 FA-FA [AGAT FEg, TAT dTSTer |
Find the points on the line y = 3, where the circle with equation 2x* + 2y” — 5x + 7y — 36 = 0 intersect.
FHIETT 1 + )7 = 100 ICHT FAHT TIT SAara qF6 16 UHE § 97 Saare a1 Ffa 2er 2« ?
If the length of a chord of a circle with equation x* + ¥ = 100 is 16 units, how far is the chord from the centre ?
FHET ¥ + )7 = 25 AUFT JARN TIST AGTH T 8 UHE G 9 a1 oAar Ha @1 2 7
If the length of a chord of a circle with equation x° + 3" = 25 is 8 units, how far is the chord from the centre ?
afs T ¥+ )7 x+dy + 7 =0 ATE 2 THE 9 p P AT GAT TSGR |
If the diameter of the circle x* + )7 —x + 4y + 7= 0 is 2 units, find the value of p.

FHHTT 27 + 6y +)° — R — 12 =0 TR FAH Beaiaeg (- 2, —S)WREI%HHWWN@%U
Find the value of R when the centre of a circle with equation x* + 6y + y* — Ry — 12 =0 is (- 2, - 3).
Em ANSWERS mm

BASIC QUESTIONS

(3,-1) 1B. (-2.0) 2A. 3 units 2B. 6 units 3A. (0, -2), 7 units 3B. (5. 2),6 units
(5. 0), 22 units  4B. 44 units 5A. a=4,b=6 5B. -4 6A, 3 6B. 9 7A. (2.3)
(4, 5) BA. X4y —2x+4y=0 8B. r'+) -dx—6y-12=0 9A. X +y —6x—8y=0

Y+ —dx-Gy-5=0 10A. Py -6r-12y+9=0  10B.x*+ )7~ 10x -8y +16=0

¥+ —6x—3r+8=0 1B+  +x+2y—8=0

ADDITIONAL QUESTIONS

¥+ —6x+2y+6=0 1B, &+ 17— 12x—6y+36 =0 1€, A+ —10x+y+21=

X+ -6 -8y=0 2, P -dr-6y+ii=12 2B. ¥*+37 +2px + 2qv=2pq
X+y+de—6y+4=0 3B, ¥+ —10x—12y+25=0 4 XY B+ +9=0

Py 86y +9=0 SA. X+ +6xt6y+9=0 5B. 4 —dx—dy+4=0

(1, 0), 2 units 6B. (-3, 0), 2 units 7A. (% —%) 1 unit 7B. 28. 8l units BA. (- 1,0),(9.0)

{1.3).(%‘3) 9A. Gunits 9B. 3 10A, 4 10B.—4

| SEE EXERCISE S

uvel b. (@), (A), (@D rorfdifa

0.9.(a), (h), (c) 'I'IIIEI]H(IHE‘I’IIY

m 3 31l 31uadi™ ®101EE [ MULTIPLE AND SUB-MULTIPLE ANGLES )

A,

1A,

1B.

2A.

2B.

3A.

3B.

4.

4B,

BASIC QUESTIONS

afg sin O %w sin 20 T A M@/ | (Ifsin 0 =%, find the value of sin 20.) [2063R]

i cos 0 =3 STE sin 20 F1 AW SRR | (Ifcos @ = 4, find the value of sin 20.) [2063S]
3

afé tan A =7 9T sin 2A F AT FFETER | (If tan A = % find the value of sin 2A.) [2063R, 2068S']

M cos B = Tqma 5Ws1n29andcm2a3ﬁmml
12 ; 4 :

If cos O = 13 and sino. = = find the value of sin 20 and cos 2. [20598]
QﬁcosO——(a* )WZ{CGGZO (a+ )WWF&ET@T{I
If cosO = (a+ ) prove that: cos 20 = (a *—I) [2070 81
qfg sin O =§(a+;)Wc0529+§(ag+gz)=0ﬁﬂ'rﬁm"@1{l
If si 0—l +l h hat: 2 L

sin —2(u a)t en prove that: cos 9+2( +—T)

qfg sin A= 2 ‘FRI sin 3A FT ¥ 997 ?'TTI'E@E\EF[I If sin A =5 find the value of sin 3A.) [SEE 2076 M, 2072 R']

A cos O =§*I'Q cos 30 BT A IAT AMSTerd | (If cos @ = g, find the value of cos 30.) [2069 R]
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A 3 A 3
5A, I tan 5=3 9T tan A F HEEATHS A TAT H‘TITi’(ﬂT[ | {If tan =% find the numerical value of tan A.)  [2064 R]

[==]

1 L
5B. sin 3 =7 W cos 0 T 7 AEeTa | (If sin 7= find the value of cos 0.) [SEE 2074 S]

6A. T cos 30°=32E‘3TQ cos 15° =%ﬂ Bl E'G'Rﬂ'ﬁ'é[l (If cos 30° =ﬂ, show that cos IS“=%}

[2075 R";]
6B, A cos330°= 526 g yftTe TR (If cos 330° = 32E prove that) : sin 165° = 3;\% [2060 C]
7A. R cos 45° \,- WT THITT TR (If cos 45° é prove that): cos 22 %" =% 2+42
78, TR cos45°= \/— W FHIT TR, (If cos 45° = ‘\f_ prove that): tan 22——\1—\/_2
8A. cos A ¥ cc-t a?r TYHT =h Tlﬂ'ﬁ"lﬁi (Express cos A interms ofcm 7 2 [2067 R]

A
8B. sin A@TE cot 5 'ﬁ TIHT =h "I'riﬁ'ﬁ( | (Express sin A interms of cot 5 5 B

9A, FAEESTT AT TANEAHT TART TAHA cos 15° FT AH YUT SRR |

Calculate the value of cos 15° without using a calculator or table. [SEE 2074 5"

9B. FREHAET AT AHAHT FART TTAFA sin 15° F1 A T TSR, |

Calculate the value of sin 15° without using a calculator or table,

10A. 3f¢ sin %— % AT sin A FT A 99T TSR | (If sin % = % then find the value of sin A.) [2073 R, 2065 E]

10B. 3f¥ cos % = % AT sin o FT AW FFEERL | (If cos % = % . find the value of sin &) [2070 R]
3

11A, Tfg cosy 2 =3 sru; cos 0 F AW 99T FI‘TITﬂﬁ'({ | (If cos 2 5 find the value of cos 8.) [2058 8]

3 3
11B. f sin %= 5 AU sina F A =T mﬂﬁ'ﬁ[ | (If sin % =% find the value of sin c.) [2060R, 2066R', 2073 S, 2074 R]

12. WA THE (Prove that):
A, cos’(45°+ A) +cos’ (45°—A)=1 [2069S] B. sin’ (45°—0) +sin’ (45°+0) =1 [60C, 63R]

l+tan3g45°—ﬁ[_ x _¢ _cos2B =
o 1 —tan® (45° B) = cosec 2 [2067 R D. tan B =1 _sn2B [2069 R"]
13. yHItTE THEM (Prove that):
1-cos2A sin 2A — sin A
A. sin2 A =tan A [2068 R"] B. T —rcosiA = eos DA =tan A [2064 5]
c sina +sin2a P %i O I +cos A+cos2A & -
* T+ cos o & cos 20 AN 0 [66 S, 60 8, 20728] D. —Z HiTEe TR = cot [2075 R';]
: ] . 1-2sinA.cos A A A
E.  sin A.cos2A = sin 4A.sec A [20658] F. S o0 (4 A) [2070 S]
1 +cos 2A 1+c¢

s 2A .
140 — 58 AT cot A #T T A<h TR | (Expressﬁ interms of cot A.)

cos 2A cos 2A
14B. T EhOA ATE tan A I TN <H THEI | (Express 1_sin 2A Interms of tan A.)

15. ywIfTE Tﬁi‘@ﬁ{ (Prove that):

2sinp +sin2f l,ﬁ 2059 R B 'lA_l ‘IA 1z = 2060 R,
2sinf —sin2p -2 : 1 nee _2(('0 z_mz) : ]
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T 8 A
1 - tan® Tt 0 sinE+ sin A A
3 0 = sin ) [2064 R] D. A “ftany [2065 M, 2072 R"]
H—tanl(%_Z) 1+c055+cosA
; l+cosO+sin® O . N E l+cos A+sinA | "
. l=cosB+snd cot E{ZDTS R', 2069 R, 2071 R'] F. I —cos A ¥steA A [2068 5]
tan 5
2
sin 6 0 A A
o [2065R]  H. coty —tan% =2cotA [2071 R]
in A
16A. ]:com TTE tangent I ATaAFH TIAT Aeh T |
sin A
Express % in terms of sub-multiple angle of tangent. [SEE MODEL 2076]

1—cos A
sin A

17A. af% sin% (a + ) e PEG) TFIG‘Tf(I (Ifsm (a + ) prove that): sm A=—3 (af‘ + ) [2075 R]

A i A
16B. in terms of tan 5 .)

T tan 5 £ @ v THER, | (Exprebs

~ COs
sin A

B 1
17B. afy cosy = (m+m) A AT TR (lfcm (m+ ) then, prove that): cos B=7 (m +—r) [2075 R,

B. ADDITIONAL QUESTIONS

1A, cos 4A A cos A FT I IH TF_[?'F[ | (Express cos 4A interms of cos A.)

1B, (sin 2A +cos 2A) @5 tan A FT TYHT A<H ﬂﬁﬁlﬁ | (Express (sin 2A + cos 2A) interms of tan A.)
2, TS dEEMT sin 2A F WW =T m@’sﬁ‘q (In the following conditions, find the value of sin 2A):

3 4 3
A. sinA=§ B. cosA=§ C. tanA=Z

3. A 3tan A = 2 WU AW TET AEAEE, (If 3tan A = 2, find the value of):
A, cos2A B. sin2A C. tan2A

4A. I tand = g AT acos 20 + b sin 20 = ¢ §F 4 THOT TR | {Iftanﬁ=§,pmvcthatacos2ﬁ+bsin2@=a}

4B, 3 tdn—— ‘W sin § + cos O B AT YT TSR | (Iftan%=§, ind the value of sin @ + cos 8.)
5A. AT sec 20 = 3 9T tan o FT AW AFETEE | (If sec 200 = 3, find the value of tan .)

5B, A seca = %, T tan 20 F1 /T IGT AMETER | (If sec =%, find the value of tan 2a.)

6A. AR cos A=6x 107 9T sin 3A T cos 3A & AFEE TAT TSR |

Ifcos A =6 x 107" then find the values of sin 3 A and cos 3A.

6B. AfT 3 tan (A +B)=4 tan (A — B) =12 WU tan 2A FT I TAT TSR |
If 3 tan (A + B)=4 tan (A — B) =12 then find the value of tan 2A.

7. @@ YeUF FEEMT sin 0, cos O T tan O FT AL 0T AMTSTER ©
In each of the following conditions, find the values of sin 0, cos © and tan 0:

03 0_3 0.5
A. sin5 =73 B. Cos 5y =73 [ tan 5 =75
8. ywiftta TR (Prove that):
1° 1°
A. tanl5° —cotl3° =~ 2\{3 B. cot22 5 tan22 ? =2 C. tan75°+cot75°=4

3 44
9A. ?lﬁcos 5 9T sin O = ‘I‘IT&TETTI"IﬂT[\I (If cos ; =73 » prove that: sin9=m.}

9B. ?lﬁws‘—;mwhﬁ ——22 T 51119—729 &G WAl IHIRTT TR |

22 24
1f cos%=§then prove that: cos 0 = -7 and sin’ 0 = 723
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10. yHItT THEW (Prove that):

A. Scosj% 60053—]

B. 8 cos"f—z 6 cosl%— \ﬁ

11, YT THER (Prove that):
. 5 . . 5 . 1 — 2A
A. (sin® +cosB) =1+ sin20 B. (sin®-cosO) =1-sin20 C. %=smAlanA
cos2A  1-tanA — o s _ 5 tan2o +sin 20
" T+sn2A- I+tanA E. cos"A—sin"A=cos2A F. cos a_—2tan2{1
3 3 3 :
sin” o +cos” o 1 . 1+sind4A 1 +tan2A
CrRIE sy —l—zsm2a H. cosec 20 +cot 20 =cotB L SRR I—tan A
12. yHItTE THER (Prove that):
l—cos A A l-cosA A A c l-cosA A
GhA - g Tcos Az Sy 0y ST
Y- SN
5in° § T CosT T
N g A 2 2 - 0
D. cus45—sm45=cosA E. =1 —3sina F. tan (45°+5)=se{:9 + tan 6

W
sin 5 +cos 5
2 2

sin 20° — sin 10°

sin 25° + sin 50°

13. FHRTT THEN (Prove that): A T o105 + cos 20° = 0 10° Be T oSe = age = tan 25
1° ]2
14. ¥ 99T ST (Find the value of): A. tan 15° - cot 15° B. cot227 —tan 225
mmmm ANSWERS s
A, BASIC QUESTIONS
24 T 24 120 -7 44 24
1A. 35 1B. JBE 2A. 35 2B. T69° 35 4A. 1 4B. ~135 SA. El
A A
1 cmz—l 2::01:2 \.J’-3+l (—21_\",3 \ﬁ—i 'r—z_\ﬁ "
58. - 8A. — 8B. 9A. = or~3 9B. or~-— 10A. 735
- cot’ St 1+cot’ 3 n2 N2 - -
117 117 1 +tan A A A
10B. 0 11A. 125 11B. 15 14A. cot A 14B. T—tanA 16A. tan3 16B. tan 3
B. ADDITIONAL QUESTIONS )
3 ; 1+ 2tan A — tan” A 24 24 24 5
1A, 1-8cos’A +Beos’A 1B. T+ A 2A. 33 2B, 3¢ 2C 35 3A. 3
12 12 2ab + b’ —a’ 1 24 4 117
3B. R 3C. 5 4B. i SA. E 5B. = 6A. 125~ 125
7 24 -7 24 24 7 24 120 119 120 N 1
68. 77 ey B -n-5 Kimiein 14A. - 2\[3 14B.2
IoTal I APNBoId! FUledzol (TRANSFORMATION OF PRODUCT AND SUM)
A. BASIC QUESTIONS
A 94T AMSTeR. (Find the value of):
1. A sin75° +sin 15° [2065R"] B.  sin 75°- sin 105° [2067 S]
C. cos 15°-cos 75° [2058 8] D.  sin 70° —cos 80° + cos 140° [2061 R]
2. A sin75°sin 15° [2058 R, 2067 R] B.  cos 105° cos 15° [2059 R]
C. sin 105° sin 15° [2059 S,2069 Rl D. 4 sin 105° sin 15° [2063 R7]
INT a7 =A< TYNT < e | (Express in the sum or difference form.)
3. A. cos 8A cos6A B. sin 20a sin 28a C. sin 8xcos 10x D. cos 300 sin 200
T THERL (Prove that):
1 1
4, A E(Sin 70 — sin 30) = cos 50 sin 20 [SEE 2073 8] B. cos 105° + cos 15° = @ [2069 R]
; 2 : 3
C. sin 110°—sin 10°=sin 50°  [SEE 2074 5" D. cos 75° + cos 157 = "\[E [2064 R"]
E. sin 65°+cos 65° = \ﬁ cos20° [2067R]7 F. cos 55° +sin 55° = \ﬁ cos 10° [2070 S]
1
5 A 2cos70%cos20°=cos 50° [SEE2073R] B. cos 105°.cos 15°=— 1 [2068 R]



6. A
C
E.
7. A
8. A
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2 cos (45°+ A).cos (45°—A) =cos 2A [2064 R]

sinA+sinB ~ A+B A_BzoﬁﬁR
sinA—sinB R ]

1

5 (cos 20 — cos 80) = sin 50.sin 30 [2070 R]
cos A —cos SA
sin SA —sin A
cos 40° — sin 30°
sin 60° — cos 50°

= tan 3A [2072 R]

= tan 50° [2071 8]

B. ADDITIONAL QUESTIONS
FTeFASTH FTAFT T A 4T FMEHRE. (Find the value without using caleulator):

D.

F.

SEE 25 EXERCISES / 75
2cos (45°+A).sin (45° + A) =cos 2A [2070 S']
sinA+sinB ~ A+B
cosAtcosB W)

[SEE 2074 R

1

5 (cos 10° — cos 407) = sin 25°.s1n 15°
sin 8A +sin 2A
cos 8A +cos 2A
sin 80° + sin 10°
cos 10° — cos 80°

tan S5A [SEE 2074 S]

= cot 35° [2072 §]

1. A. cos15°+cos75° B. sin 75° - sin 105° C. sin 75 +sin 105°
2. A. sin 15°sin 105° B. cos 15° cos 75° C. sin 75%sin 15°
T THEM (Prove that):
3. A cos 105° +sin 105° =cos 45° B. sin42°+cos 72°=cos 12° €. cos 50° +cos 70° = cos 10°
D. sin35°+cos 35°= \ﬁ cos 10° E.  cos 567 +sin 86° = \ﬁ cos26°  F. cos 40° —sin 40° = \f_2 sin 57
4, A. cos52°+cos68°+cos172°=0 B. cos 40° + sin 40° —\I_Z cos 5°=0
C. cos10°+cos 110°+cos 130°=0 D. sin 20° + sin 140° + cos 170°=0
E. co0s20°-sin 10° +cos 140° =0 F. sin 50° +sin 70° \ﬁ sin 80° =0
cos A +cos B A+B sin 7A + sin 3A sin 3A —sin A
5 A sinA+sinB ( ) B. cos TA + cos 3A =tan 5A ¢ cos A —cos 3A = cot2A
D sinA-sinC A+C ; sin 5SA —sin 3A an E sin SA —sin 3A "
" cosC—cosA 72 " cos3A—cosSA O " Cos3A-+cosSA An
sin 50° —sin 40° sing +sinfi ot+f sin 5x + sin 3x
G. cos 50° —cos 40° I " coso +cosf Al ( 2 ) L 08 5% +icos 3x AR 4x
1
6. A cos(45°+0)sin(45°-0)= 2 (1 —sin 20) B. sin(45°+ A)sin(45° —A)= cos 2A
C. sin 16° sin 32° + cos 8° cos 56° =cos 24° cos 40° D, cos 40 sin 20 + sin 30 cos 0 = sin 50 cos 0
s ANSWERS mamm
AL BASIC QUESTIONS
3 i 1 1 1
1A. \/% 1B. 0 1C. \],—2 1D. 0 2A. l 2B. = 2C. 1 2D. 1
3A. %[cos 14A + cos 2A] 3B. %Lcos Bot — cos 480 3C. é [sin 18x — sin 2x] 3D. %[sin 508 —sin 100 |

B. ADDITIONAL QUESTIONS

3
TG

1++3 1

2

18, 0 1c. 3

2A. 7 28.

1

1
2C 3

3icfafoerd Brmoifdidia Jdeliozs (CONDITIONAL TRIGONOMETRICAL IDENTITIES)
A. BASIC QUESTIONS

1A, 3 A+B+C=7°T cos A = cos B cos C W, FHIUTA TER: tan A = tan B +tan C
IfA+B+ C=n"and cos A =cos B cos C, prove that: tan A =tan B + tan C

1B, A +B+C=n"Tcos B=cos A. cos C FTtan B = tan A + tan C §7F A1 THIVR THRR, |
If A+ B+ C=nr"and cos B = cos A. cos C, prove that tan B =tan A +tan C

afe A+ B+ C =n WY FHIRTT THER (If A + B + C = a° then prove that):

1. A

3. A

C

tan A + tan B =—tan C (1 —tan A tan B)
C A-B
sinA+sinB=2ms§cos (T)

A B-C
cos B+cos C=2sin75 5 cos T)

D.

cotAcotB—1=—cotC (cot A +cotB)

¢ A-B
cosA+cosB=25in5cos (T)

. A B-C
sinB+smC=2L‘os§ms (T)
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4. A, cos2A +cos2B=-2cos Ccos(A—-B) B. cos2A —cos2B=-2sinCsin(A—B)
C. sin2A+sin2B=2s5inC cos (A—B) D. sin2A-sin2B=-2cos Csin(A—-B)
5. A cos’ A+cosB=1-cosCcos(A-B) B. cos’ A cos' B = sinCsin(A-B)

B. ADDITIONAL QUESTIONS
afy A+B+C=ﬂ“W‘E’ﬂTﬁ'IFI’TI"i'§’R((IfA+B+C=n°then prove that):

f A B ren oSl oA enBY B corPeotB o (eotA ot cor B
i . tan lanz—cotz( —tanztanz) . cotycoty— —tamz(cot2 cotz)
C A-B C A-B
2. A smnA-sinB=2singsin{—H— B. cosB-cosA=2cos5sin|——>—
2 2 2 2
A. cos4A +cos4B =2 cos 2C cos (2A - 2B) B. sin4A +sin4B=-2sin2C cos (2A-2B)
A. sin® A - sin’B =sin C sin (A - B) B. sinA+sin®B=1+cosCcos(A-B)
5. A BB inCeos (AB B cos Bt cos B 1+ ginC oo (A=B
. . sin” 5+ sin 2_]_5'"2“‘”(2_2) - 08”5+ cos 2—] sin 5 cos 3 )

Braifdrdiar Tdlavies (TRIGONOMETRICAL EQUATIONS)

A. BASIC QUESTIONS
S TF!,?FG[ (Solve): [Range of value is upto 180° if not indicated]

1. A 2sinB-+2=0 [SEE2074R7 B, 2c0s0-+/2=0[0°<0<90°] [SEE 2075R’
C. 4cos’A=3 [207087 D, 2sinfe—1=0 [2068 S]
2 A \3tan0-3=0 (2070R] B. ~[3tan0+3=0 [SEE 2073 R]
C. 3tamA+1=0 [2072R7 D, cotfx=3 [2065 R]
3. A 4sinc=3coseca [2065R"] B. sinO-tan6=0 [2062 K]
C. 2cos0=secH [0°<0<90°] [SEE 2075R] D. cosec A=2sin A[0°< A <90°] [SEE 2075 R;]

4. O F W TAT FASTE (Find the value of 0): [0° <0 < 180°]

A. 2 sin 20 =~/3[SEE MODEL 2076] B. 2cos20=1 C. 2sin20-1/2 =0
D. 2sin30 =13 E. 2cos30=1 F. +[3tan30-3=0
5. A. sin0 = cos0 [2063R, 2065S] B. sin0O—cos0=0 [SEE 2075 R'; 2074 S', 2065 M]
&
C. sin20+cos@=0[0"<0<90°] [2071R] D. sinx—sin2x=0[0°<x< 1:_] [2071 S]

6A. A sinx —[3 cos x =0 WY x FT FAHN AT THT TSR |

If sin x —\(5 cos x = () then find the acute value of x. [2068 S7]

6B. af& /3 5in O = 3cos 0 WY O FT AABM A T TSR |
If‘\ﬁsin 0 =3 cos 0 then find the acute value of 0.

<

7. A 2cos’® =-+[3 cos 0 [2067S, 2059 R, 2068R"]  B. cosecx - 2sinx=1(0°<x< %) [2067 R']

" ; 1 2 1
8. A sin"0-sin® +7=0 [0°<6<90°] [2073R] B. cus‘ﬁ—CUSB+Z=0(0°£B£90°}[20?3S]

9. A coszg—cosg+i=0 [2060R] B. 2coslg—\ﬁcos%=0

B. ADDITIONAL QUESTIONS
1. B TEM (Solve): [0° <6 <90°]

A. tan O = 2 sin 60° B. 2sin®-1=cos90° C. 2cos" 0 1=tan0°
2. & TRE (Solve): [0°<H < 180°]

A. sin®:cosecO=3:4 B. secB:cosec{J:l:\B ok cote:cose=2:\f§



5A.

5B.

6A.

6B,

8A.

10.

A,

1A,
2B.
3C.
4D.
5C.
7B.
B.

1A,
2C.

3D.

BA.
8A.

3a15 T &¥1 (HEIGHT AND DISTANCE)

Al
1A,

1B.
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B TI'Fiﬁﬁ{Solvc}:

A. cosﬁ(2c059+\ﬁ)—0 [0° <0 <1807] B. (1-2cosx)(l1+3cosx)=0[0"= x= 360°]
C. sinO(l-2cos0)=0 [0°< 0= 3607 D. cos20(2cos0-1)=0 [0°< 0< 907
TAHT THIFTTEE &6 TR (Solve the following equations) :

A. sin’ 0 + cos’0 = sin 20 [0° <0 <907] B. tanO+cotO=2 [0°< 0= 3607]

af 4cos’x—1 =0and 0°<x<90° WY tanxﬁﬁ"lﬁwmﬁ'{l

If 4cos’x—1 =0and 0°<x<90° then find the value of tan x.

afg tanO =cot® T 0°< 0 <90°WC sin O FT AW TAT AMSTEM |
If tan® =cot® and 0° <60 < 90° then find the value of sin 6.

afg sin 20 =cos 30 T 0°<0 < 90° 9T sin 50 BT A AT TSR |
If sin 20 = cos 30 and 0° <8 < 90° then find the value of sin 56.

I sin 20 = cos 40 TO° <O < 90° MY tan 30 F AW TAT AR |
If sin 20 = cos 40 and 0° <0 < 90° then find the value of tan 30.

B TR, (Solve): [0° < x < 90°]

A. tanx =cot5x B. sinx-—sin2x=10 C. secx=cosecx

af& cos 4A = sin 2A T A 9feel IqatamT 99 9T A A 99T SR |
If cos 4A = sin 2A and A lies in the first quadrant, find the value of A.

IfE sin 30 = cos (0 — 6°) TTO T AW 0° IR 90° F Fr=mT TAT TSR |

If sin 30 = cos (0 — 6°) then, find the value of 0 between 0° to 90°.
B TR (Solve):

1
A.  cos45°sin 0 +sin45%cos0 = ﬁ [0°<0<90°] B. cos45°sinx+sin45°cosx=1[0"<x<180°]

& TEM (Solve):

A. l—2sin%cos% [0°<0 <1807 B. 4c052%+4cos% 3=0  [0°<0<1807]
mm ANSWERS

BASIC QUESTIONS

450 1B, 45° iC. 307, 150° 1D. 457, 135° 24, 60°

120° 2C. 150° 2D. 30°, 150° 3A. 60°, 120° 3B. 0°, 180°

45° 3D. 45° 4A. 30°, 60° 4B. 30°, 150° 8€. 7257, 675"

20°, 40°, 140° 4E. 20° 100°, 140° 4F. 20°, 80", 140° 5A. 45° 5B, 45°

90° 5D. 0%, 60° 6A. 60° 6B. 60° 7A. 150°, 90°

30° 8A. 30° 8B. 60° 9A. 120° 9B, 180°, 60°

ADDITIONAL QUESTIONS

60° 1B, 30° 1C. 45° 2A. 607, 120° 2B. 30°

60°, 120° 3A. 90° or 150° 3B. 60°, 109°, 2512, 300° 3C. 0%, 60°, 180°, 300°, 360°

45 or 600 4A, 45 4B, 45 5A. 43 5B, NG

1 6B. 1 7A. 15° 7B. (°,60° 7C. 45°

45° 8B. 24° 9A, 0°, 90° 9B. 45° 10A, 90° 10B. 120°

BASIC QUESTIONS

AT AB = 6 m, CD = 18 m T £CAE = 30° § 9% BD &I 717
T AR, |

In the figure, AB= 6 m, CD = 18 m and xCAE = 30° then find

the measure of BD.
faAT AB = 1.3 m, CD =253 m T xCAE = 60° & 99 BD &

A9 9T AMSRI. |
In the figure, AB = 1.3 m, CD = 25.3 m and XCAE = 60° then
find the measure of BD.




2A,

2B.

3A.

3B.

4A.

4B.

S5A.

5B.

6A.

6B.

7A.

7B,
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FrFmT CD=1.5m, BC =50 m T XADE =30° @ 99 AB # A7
T SR |

In the figure, CD = 1.5 m, BC = 50 m and xADE = 30° then
find the measure of AB.

fET CD = 1.5 m, BC = 150 m T xADE = 45° @ 99 AB &I
A 9T AMSRE, |

In the figure, CD = 1.5 m, BC = 150 m and $ADE = 45° then
find the measure of AB.

fT CD = 150 m, BD = 60 m T xFCA = xCAE = 30° & ¥
AB B AT 99T TSR, |

In the figure, CD = 150 m, BD = 60 m and ¥FCA = XCAE
=307 then find the measure of AB.

fe=mT AB = 40 m, AC = 30 m T xFBD = xBDE = 30° § s
CD & 719 47 e Ter |

In the figure, AB =40 m, AC =30 m and xFBD = xBDE = 30°
then find the measure of CD.

fe=mT AB = 1.5 m, AC = 200 m T ¥CAE = 30° § 5= CD &I
AT T TSR |

In the figure, AB = 1.5 m, AC = 200 m and £CAE = 30° then
find the measure of CD.

far=mT AB = 1.8 m, AC = 300 m T ¥DAE = 60° § 99 CD &I
A9 9T AMSR, |

In the figure, AB = 1.8 m, AC = 300 m and £DAE = 60° then
find the measure of CD.

fera@ T BD = 14 m, AC = AD = x m, ACB =60° T £ABC=90° g
W AC # AT T4T AMETRE, |

In the figure, BD = 14 m, AC = AD = x m, ¥ACB = 60° and
XABC=90° then find the measure of AC.

e BD = 154/3 m, AC = CD, #CDB = 60° T XABD =90° g
9 AB # A9 TT TSR |

In the figure, BD = 154/3 m, AC = CD, xCDB = 60° and
ZABD =90° then find the measure of AB.

AT AB = 1.7 m, CD = 536 m, AE = BD = 30 m ¥
XAEC=90° § 99 ¥CAE &I 7Y 94T ST, |

In the figure, AB = 1.7 m, CD = 53.6 m, AE = BD = 30 m and
ZAEC = 90° then find the measure of £CAE,

fm AB = 1.75 m, CD = 51.75 m, AE = BD = 50 m T
XAEC=90° g W CAE & 1Y €T SMETer |

In the figure, AB = 1.75 m, CD = 51.75 m, AE = BD = 50 m and
X AEC = 90° then find the measure of XCAE.

fes@T DE = 20 m, CE = 20~/3 m, AB = 253 m ¥
%DEC = 4ABC=90° § 94 BC &I 7Y YT AR |

In the figure, DE = 20 m, CE = 20n/3 m, AB = 25\/3 m and
%¥DEC = XxABC =90° then find the measure of BC.
fe@T DE = 30 m, CE = 303 m, AB = 40+/3 m T
%DEC = xABC=90° § 99 BC &I 9 YT A8, |

In the figure, DE = 30 m, CE = 3(h/3 m, AB = 40’\]3 m and
%DEC = xABC = 90° then find the measure of BC.

30m

L)

D OF

L]
C 150m B

— 4 m—

H 605
B 153mD

A

C B
A
C B

D i

B

D i
; B
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B. ADDITIONAL QUESTIONS
1. faguer famame x Ty #1 AWE® T TSR | (From the given figures , find the values of x and y.)
A. B. C.
A
: 45°460°
g 3.0 ¢ xD
" X - P 30
2. fezuas FEe®AE 0, ¥ @7 p FT AMEE T @SR | (From the given figures, find the values of 8, x or )
A. B. c.
D _ CT F o) F
: |
e -
5 34 m 4 ™ A =
A E A iz Al 2
dm| 30m g 30m - = - Eai
0 2 o } -4 D
B 30m C B 30m D B D
E: G. H.
Y A F
T T 60
X X
Fi D E C
20m l 1Z2m
B 30m D B 25m D B 60m C B 42m D
mmmm  ANSWERS s
A.  BASIC QUESTIONS
1A, 20.78m 1B. &3 m 2A. 3037 m 2B. 151.50m 3A. 11536m 3B.22.70 m
4A. 101.50m 4B. 26150 m 5A. 7.50m 5B. 96.96 m 6A. 60° 6B.45°
JA. 75m 7B. 120m
B.  ADDITIONAL QUESTIONS
1A, 6043 cm, 43.92 cm 1B, 12.68, 30 1C. 10.14 cm, /3 cm 1D, 32.78,20.78 2A, 45° 2B.30°
2€. 450 2D. 60° 2E. 53.96m,60m  2F. 27m,3535m  2G. 80m 2H.84.74 m
SEE EXERCISE |5 7220, @), &) derex
=
&= 0.10.(a), (b VECTOR|
IHER JUicihel [SCALAR PRODUCT)
A. BASIC QlJES'I'I()NS
— 2 — 2 3 3 3
1A, T q = . Ao T b G FGER N (If @ = and B = then find & and 5°.)
[2066 S]
- 2 - 2 —+ — 2 - =
1B, of§ a= i Th= 5 T ¢ . b T AMSAER | (If a = &b = ; thenfind a . b.)
—> - -
M A (g =33, (5| =4T 7T b PR BT (0)=60°NT 4. b FN AT TG TSR |
- — —
If|?| = 3‘\/3, | b | =4 and angle between 7 and b (0) = 60° then find the value of 7.5. [SEE 2073 R
— = — =
2B. AW [d|=4~/2,|b|=6T0=45°9T 4. b F AW TAT TSR |

> —
If @] =42, | 5| = 6 and 6 = 45°, find the value of @. b . (2068 R] 2

3A. fEEU#T AABCHTAB =BC=CA=6cm L 97 Xé.ﬂ:aﬁmﬁm@m

In the given AABC, AB = BC = CA = 6 cm. Find the value offB. R [SEE2074R] ¢

6em C
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3B.

4A.,

4B.

5A.

5B.

6A.

6B.

7A.

7B,

8A.

8B.

9A.

9B.

10A.

10B.

11A.

11B.

faguar AABCHT AB =BC =CA =6 &.f1. g7 J,B_Eﬁqﬁml

— —>
In the given AABC, AB = BC = CA = 6 cm. Find the value of BA.BC. [SEE 2074 S]

- - — - -
IRG+b+c=(0,0)]a]=3b|=5%c|=49T 7. ¢ BN AT TN TS |
- = - > o
Ifa+b+¢c=(0,0),[al=3|b|=5and|c|=4 then find the value of 7 . ¢

o — - >
ML +Db+c=0,[a|=8[b|=5Tc|=A129T @ . b TaT TG |

- = — - —
Ifd+b+c=0da|l=8[b|=5and|c|=~/129 then find the value of @ . b .
aft |a| =2, [b| = 12T a.b = 12 WC ¥FTEE o T b &1=2T BT T AL |

Find the angle between two vectors aand b if 2, |3| ~12 and a.b = 12. [SEE MODEL 2076]
- — —
af [2]1=10, (B|=3T a.b = 15\29T & T b Pa=ar 07 71 FSTEe |
=% — —
If[@] =10, [b|=3 and @.b = 15\2 then find the angle between @ and b . [SEE 2075 R']

a?«|0A| 6, |DB| 7IOA OB 21 9T xAOB & A YT AR |
If|()A =6, |OB| 7 and OA OB 21, find the value of the 4 AOB. [2062 S]

- — —
aft (@] =4.b|=5Ta.b = 10\29T @ T b &= FI0T G4 ST |
— - —
Iflz)|=4,|bl=53nd ?.b =]0\E, then find the angle between @ and b . [SEE 2073 S"

— — —F
at @ =107 —7/ T B =T +10] W 4 T b N fa=adr BT T LT |

— g —* — = — — —>
If @ =10i-7j and b =7i + 10/ , find the angle between @ and b . [2061 S]
aft a =7 +37 T h=27+ ] 9T a T b & =W g¥ F0T T AMSTR |
]fc_;= i+ 3; and g= 27+ ; find the angle between a andg. [2060 R]

uﬁ(ﬂ{\f? )t(ﬁ=(£ ]maﬁWAOBaﬁraﬁﬁme—ﬁql

— 3 — 3
IfOA= and OB = calculate the angle AOB. [2061 R]
1 33
—_— — — > -3 —
gt OA=7i -5j TOB=5i —7j WG yAOB I AW TAT FMSTEH |
— — — — —
IfOA=77 ~5j andOB=57 7/ , find the value of xAOB. (2057 §]

afx 4 Th UHE WFEE G |a + b | =2 W 4. T AT |

If Z and E are unit vectors and |Z:— 3| = 2 then find ;3 .

aft 4 Th T NREE G |a b | =2 W 4. TET AL |

If c_; andg are unit vectors and|.r__;—g|=\]_2 then find c_;g

aﬁp +q +r -0, |p|—6 |q| 7T |7 | =127 9 zgmmwmm.

pr +q +7 =0, |p =0, |q|—7and |r|—‘\,“27 find the anglcbctwccn;) andq [2071 R]
MW d+b o= 0,|a|= 6,|b| = IO'(Icl 145T aTh fe=rar 217 99T FTSTEr |
fa+b+c= 0,|;|= 6, |E;| - IOand|z| = 14, find the angle between aandb.

gfs OC .0D = 14/3, xOCD = 150° T|OC | = 4 9T |OD | #T A T AMSTER |
If OC .OD =- 141/3, xOCD = 150° and |OC | = 4 then find the value of |OD)|.
M p.g =6, [q|=03 @ETp Tq FETE FT30° A p BT AFEIE T AR |
— = — — — —
Ifp.q =6, |q|=2\/§ unit and the angle between p and ¢ is 30°, find the length of p . [SEE 2075 R, 2075 R;]
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13B.

144,

148B.

15A.
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16A.

16B.
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ak a+b +c =0,]a|=2[b|=3T a.b =6%T || T TG |

-

- = — — — — -
Ifa+b +e¢ =0,|al=2,|b|=3and a.b =6 then find |¢|.

ak a+b +c =0,]b|=5,]c|=6T b.c =— 18 9T || THT TSR |
Ifa+b+c=0,0b|=5lc|=6and b.c = 18 then find |al.

afE a =61 ~8] Th=4i +3/ T NFEEE o T b ATTEAT T G S GO TR |

— — — — — — — —
Ifa=6i —8j and b=41 +3; ,prove that the vectors @ and b are perpendicular to each other.
[SEE 2074 S', 20605]

a=20 -3/ THh=9] +6; IFEEE ATHAT T G T FAIOTT TR |

Prove that the vectors @ =27 — 3;" andb =97 + 6} are perpendicular to each other. [2069 R']
» y » > o » »

g (x + p) = (x — y) 9 x Ty ATTHAT TH TG, T TN TR, |

1f (; + ;)2 = x— ;)2, prove that x and ; are perpendicular to each other. [2065 R"]

. -3 - =2 - = 2
A a T h AEAT T N (a + b ) =(a—b) TG T TN THRE |
If ; and 7; are perpendicular to each other then prove that: (; + 3 }‘ = Z — 3 )-

A d =37 +mj Th =60 —2; UF ATTHAT ¥ WY n F A T AGTE |

fa=37 + ni,—:" and b =67 2}" are perpendicular to each other then find the value of m. [SEE 2074 R']
zth:(} )Tb=( 2)qasmmawwpa‘rmﬁmﬁﬁc(l
pt
N -5 , P
If a= > &b = 5 are perpendicular, find the value of p. [2059 R, 2067R"]
2 p+

— — — — - = — =
aff @ +2b T5a —4b AIHHT FF TN a Th UHE FHEE W g Th fF=F@T FI0T 907 SRR |
Ifa+2b and 5; - 43 are perpendicular to each other and t_; andg are unit vectors, find the angle
between a and b . [2070 R]

(2a +4b)T (104 + 85 ) HTEEE UF ATHHT T8 TR ¢ T b THE FFEE G T o b fr=ar
qT TSR |

— — — — — —
Vectors (2a + 4b ) and (10a + 8b ) are orthogonal to each other where @ and b are unit vectors. Find

the angle between dandb.
ADDITIONAL QUESTIONS

!:?(0A=(4 )0]3:(12 )“—‘I‘E‘; AB@E xi +yj AT &%h THeH |

— 3N > 9 — » »
If OA = i 1 OB = 13 express AB in the formxi +yj .

afs OA = OB = m*,ABa‘r;%x: +yj W A TR |
— — — > »
IfOA = | OB express AB in the formxi +yj .

!iﬁ'|a| |3|—lztatbﬁaﬁ‘rw@aﬁwm°ﬂqfa bwmrta@'é’lql
]f|a|—IO Zl 12 and anacuteanglebetweenaandblb()(}"thenf“nd a b

i 2| =5, |b | =13, a T b Fr=ar cos'(—=)g @ @ . b W& |
\[65
— — — — 1 —
If |a| =\/_5. |b | =\/ﬁ and an acute angle between @ and b is cos™' (ﬁ)then find ;, b.
p F AW 9T F‘I"TIG@T( | (Find the value of p.)

L 7 ( r )3 ( ’ )&*Z 20 B a=G+rD7E ¥35.b )7 - & ab =5
. a= = a.b = . a=(p+li +3,b=(p+3)i - =
pt2 p-2 ¥ =g ‘
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4A, AABC AT A(2,0),B(6,5 — 2),C(10,4) X AB . BC = 16 9T s HT /T BT ST 7
In AABC, A(2, 0). B(6,s —2).C(10, 4) and }Tﬁ . E?% = 16, what is the value of s?

-
4B. AXYZ AT X(2, 2),Y(r + 2,4),Z(10, 2)T XY .YZ = 12 WQ /& qH TaT ASTEE |

s Sl
InAXYZ, X(2,2), Y(r+2,4), Z(10, 2) and XY . YZ = 12, find the value of r.
5. ;“{3 f=rar F07 99T AMSTER | (Find the angle between aand b .

A. Etﬁgwmtmﬁ?rw%%m

» ¥ I
a and b are two unit vectors and their dot product is 7

B. Zt?ﬁmmﬁtmmtm@al
\f3

— —
a and b are two unit vectors and their dot product is 5

6. T b =@ BT g4 M. | (Find the angle between aand B.)

» i

A a+b+¢=0,]a]=3b|=5and [C|=7 B. a+b+c=0,lal=4,|b|=3and [¢]=A/37

7A. AT A2, 3), B(4, 5) T C(7.2) 9T £ ABC T 19 54T AT, |
If A(2, 3), B(4, 5) and C(7, 2) then find the measure of x ABC.

7B, af% A(3, 1), B(1,- 1) TC(3, - 1) M £BAC %1 719 99T FMLTRR |
IFA(3, 1), B(l,— 1) and C(3,— 1) then find the measure of xBAC.

8A. A a=27 —p; Th =1 3 Paear BT 45° GC p BN AF FT AT ?

If angle between a=27 p? and K =7 3? is 45° then what is the value of p ?
88. A =27 +2/T b =47 +pj [AEE BT 45° W p BT AT BT AT 2

If angle between a=27 +2; and b =47 +p}" is 45° then what is the value of p ?

9A. af§ A(2,4), B(2,2)T C(4,2) 9T AB L BC g ¥t THIftTa e |
If A(2, 4), B(2, 2) and C(4. 2) then prove that: AB L BC

9B. aAfX A(2, 5), B(0,3)T C(2, 1) 9T AB L BC & Wl YW THER |
If A(2, 5), B(0, 3) and C(2, 1) then prove that: AB L BC
10A, TR (a +2b ) = (a —2b )WY o T b ATTHAT ¥ T 5 TN TR |
If (; + 23 jie (c_; - 23 ) then prove that 4 and ?; are perpendicular to each other.
108, AR (4 + b | =[4a — b | 9T a T b ATTHAT TR FrG T GHIOTT T |
1f |4Z +b | = |4; b | then prove that aand b are perpendicular to each other.
1A, 3% 27 +3] T(k+ 1) 7 +2k) TR NFEEE WY & FT A T TSR |
If2 T + 3? and (k+ 1) ? + 2;'(]" are parallel vectors, find the value of k.
118, 2R (k+1) 7 +(k+2)] T47 + 6] TAATAR NGTEE A k FT A T LTI |
If{k+1) ? +(k+2) I and 4 T + 6}) are parallel vectors, find the value of £.

12A. ST AR T T fage® A2, 2) T B(S, 6) = o war e |

Find the distance between the points A(2, 2) and B(5, 6) by using scalar product.

128, B OGRS TR T f<5® A2, 2) T B(11, 14) fa=ar £ wa1 SmeaE |
Find the distance between the points A(2, 2) and B(11, 14) by using scalar product.

13A.aﬁ:Etzmﬂwrﬁmﬁhﬁﬁwow%ig—3|=smgﬁw‘ﬁwﬁmﬂﬂﬁm

- = » o 1 = » 2 3]
If @ and b are two vectors of unit length and 6 be the angle between them, show that: 3 |la - b|=sin 7
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Lo P-4 0
13B. 4 p T g TENET O FRCEE A1 RS B0 U | S| = tan 5 TG WA G TR
p+q
— - B . 8
If p and g are two unit vectors and angle between them is 6 then prove that: =tany
s ANSWERS  mamm
A.  BASIC QUESTIONS
1A, 13,10 1B, 1 2A. 6\1'_3 2B. 24 3A. 18 3B, 18 4A. 0
48, 20 5A. 60° 5B. 45° 6A. 60° 6B, 45° 7A, 90° 7B. 45°
8A. 41.36° 8B. 1892° OA. 1 9B. 0 10A.60° 10B. 60° 11A.7
118, 2 12A. 5 128. 5 15A. 9 158, 3 16A.60°  16B.cos’ ("1—L’)
B.  ADDITIONAL QUESTIONS
1A. 67 +8; 1B, 6/ +8;  2A. 60 2B. 1 3A 3,-8 3B 1,-5 4A 6or2 4B. 4
5A. 60° 5B. 30° BA. 60° 6B. 60° 7A. 90° 7B. 45° 8A. lor—-4 8B. 0
11k 3 11B.1 12A.5units  12B. 15 units

Nae Fefdifa (VECTOR GEOMETRY )

Al

1A.

1B.

2A,

2B.

3A

3B.

BASIC QUESTIONS
e P, AABC @1 /@t AM & | TR THER: AM =

) . — 1 —> —>
In the figure, AM is the median of AABC. Prove that: AM = 5 (AB+ AC) [2065 M]

—> L, > 5 —> L
foguat =T OA = @, OB = h TOM =m T M W@ETE AB # Heafawg 9T
—>+3)
=¥ o
AT TR =~
— L, > 5 —> e
In the figure, OA = a, OB = b, OM =m and M is the mid-point of AB.
- =
» g+ b
Prove that: m =—— [2067 R', 2068 R']

#i=r e fage® A TB %71 fideme®e® A9 (5, 1) T (3, 5) &1 1 9 fag M
EEvE AB # mefag & W fag M @ R e (OM) T SRR |

In the figure alongside, the co-ordinates of the points A and B are (5, 1) and (3, 5)
respectively. If the point M be the midpoint of the line segment AB, find the

position vector (m) of the point M. [SEE 2075 R";]

aﬁmﬁmmAthmmm:(Z)t(j )m%ﬁ

AB #1 Weafarg M 3t Rafir Srex T SR | M
& —1

In a line, there are two points A and B whose position vectors arc( 5 )and ( i )

respectively. Find the position vectors of M which is the mid-point of AB.  [2068 S]

AT B % feafer Sete® F 71 +2) T3 — 4/ g At g P XaT AB B Wt A1 Breg P A
feafer e v FMRER |

The position vectors of A and B are 7? + 2}) and 3? - 4}, respectively. If point P is the mid-point of
line AB, find the position vector of the point P. [SEE 2074 S"]
free A T P a feafir Smexe® M 37 45 T [ +4) ) AX AB I weAta P WY B B Rafr
HFEL IAT AMSTR. |

The position vectors of the points A and P are 5}" and i + 4}" respectively. If P is the middle point
of AB then find the position vector of B. [SEE 2074 R’

O A
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4A,

4B.

5A.

5B.

6A.

6B.

7A.

7B.

8A.

8B.

9A.

9B.

10A.

faE® A T B @1 fafr Yeew® ®AM 4 T b G T AB aé frwEne 2 3 A
fewrer T faeg D 1 Reafer X TR TSR |

—
If @ and b are the position vectors of points A and B respectively, then find the
position vector of point D which divides AB internally in the ratio of 2 : 3. [2068 5]

forgeE A T B 7 feafir S9ete® FHM 57 43/ 127 3/ G T ABETE 2 ;| B ST farer
fag p @1 feafa Sex wom SR |

» » » »
The position vectors of A and B are 57/ + 37 and 27 — 3; respectively. Find the position vector of the
point P which divides AB in the ratio of 2 : 1. [SEE 2074 R]

aft OR = . OB = b, OM= m TM# BA a1 Rpafeam 3 : 2 T AAYTETAT TSt 1 o YTl SRR :
= —s =
If OA =TI,, OB = b, OM = m and M divides BA internally in the ratio of 3 : 2 then, prove that:

%—%(37:}+2?) [SEE 2075 R']
WJA:E’_E ?,(T TMﬁBAﬂﬁ4:5ﬁmﬁWWﬂWﬁm

—+ — 5 — -
E} b = m and M divides BA in the ratio of' 4 : 5, prove that: m = =9 (4 a+5 b )

ﬁ.’aqa:’rPﬂWOA—a'(OB—bﬁlu&AC 3ABWOCWW§'§T¢|

In the given figure, OA =7 and OB b It A( = 3AB find 0(
[2058 R, 2067 S, 2069 R]

- 1
Pesa P, afk PA = § PQ @ wr¥ o e @ = (35 + 4

. o T2 - 11— -
In the given figure, if PA = 1 PQ, prove that: a = ) 3p + g J[2070R]

feguat FmT AD = DC T fag G Pt ABC #1 Tocadw= €1 | af fage® B X

D #7 feafiy SFexe® FAM : 3 7 + 7/ T 37 -2 G G # fafy dEew wr
|
In the given figure, AD = DC and the point G is the centroid of the triangle

ABC. If the position vectors of the points B and D are 37 + 7; and 37 — 2?
respectively, find the position vector of G. [SEE 2075 R, SEE 2075 R;]

aft AABC 71 shifamgee A, B T C @7 Rafiy S@axe® 0 371 +47 ), (47 +57) T (Si +6/) &
A €1 e Tecasds G # fafa 9t o FmeTa |

If the position vectors of the vertices A, B, and C of AABC are (37 + 4/ ), (4i +5j yand (57 + 67 )
respectivley, find the position vector of the centroid G of the triangle. A [SEE 2073 8]

@Y BT < ABC = 90° @ W AC2 = AB2 + BC2 g7 et ey T |

: —ane e B ) 22 c
In the given figure # ABC =90°. Prove that : AC™ = AB~ + BC~. [2068 R] A
B C

— —3 —»

rd \
faguaT P ABC AT AB + BC + CA = 0 &g 1 WAITTG TEME, | / f
> > >
Prove that AB + BC + CA =0 in given lriangle ABC. [2060R] A B

—_ — S R

fegu® aisr PQRS AT PQ +QR+RS+SP =0 &g i FHITe THE |

— e o

Prove that PQ + QR + RS + SP =0 in the given quadrilateral PQRS.[2059 R]

— — —> P Q ,

afs PQRS TFeT TR A ST TRV QR + RS + SP = Qb —
— —> —> —> D ]1

If PQRS is a quadrilateral, prove that: QR + RS + SP = QP [2060 S'] |

— —> —> — B i

FaWAB+BC+CD+D1:+EA Gﬁmﬁi’ezmjﬁml *‘/ 9
In the diagram, prove that: AB + BC +CD+DE+EA=0. [2059 S] _,\
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— —_ = — — D
faguar y==a ABCDE #T AB + BC + CD + DE + EA= 0 &g W ,/'\
T TR | [2060 CP] ol c

- -+ -+ g - \
In the given pentagon ABCDE, prove that: AB+BC+CD+DE +EA=0
A B
—> = —
fe=mT OABC USET FHMIAT JqHS &1 | THIO THE : OB = 0A +0C
In the figure, OABC is a parallelogram, prove that: OB = OA +0C[207087 © A2 ¢
faamT ABCD UZeT MR Qe 1 | 9 AC TBD f#vieE 9T YA THa; , N /
In the figure ABCD is a parallelogram. If AC and BD are diagonals, prove that: :/ K
— —> —> A B
AC+BD=2BC [2069 R"]
P Q
—> - — - —
RegueT FHAIR T SR =4/ ~2; T PR =67 +5; WT QR TV SRR |
) — — — — - -+ —»
In the given parallelogram, SR =4/ —2; and PR =67 +5; . find QR. [20728] 3 R
D C

— — - —
&E@FﬂWABCDmmmawl‘?rlo,a:?, OB=3T0C=¢

—_—>
AT OD e e | ’ { )
. i ¥ = ot - Tt = r B
In the given figure, ABCD is a parallelogram. If OA= a, OB= b and "\\\j‘ %
—_— —
a

— 2

oC= ? find OD. [2058 5] 0
— —
AABCHT ABT ACHE FHM: DIEF 1 : 2 T SIwar i g, 9 DE% BC &g i ST Te |

— |—>
In AABC, D and E divides AB and AC in the ratio of 1 : 2 respectively. Prove that: DE =3 BC [2066 S]

> 1]
AABCHT ABT AC @ A DTEW | : 3 F1 SI@AT fao9 Mg, 99 DE =3B
) — >
In AABC, D and E divides AB and AC in the ratio of | : 3 respectively. Prove that: DE = 2 BC

—_— — —
AABC WD, E, F €€ ®WI: &€ BC, CA T AB &1 Heafege® ¢ AD + BE+ CF=0
&g W g TR |

In AABC, D, E, F are the mid points of sides BC, CA and AB respectively. Prove

— —> —

that: AD + BE + CF =0 [2058 R]

faguat a7 F= fag O WUFT g &7 | W TR ((?6+0_1;),(66+ai)=0

—_— — — —
The given figure is semi circle with the centre O. Prove that : (QO + OP). (QO+OR) = 0
[2069 S]

ADDITIONAL QUESTIONS A B
feguar famm, ABCD mmmawalaﬁ'mﬁ AC AT % faeg f/s\:

— —> —>

E WU BE = AE+ED+CEmﬁwﬁmu@m
In the figure, ABCD is a parallelogram. If E is any point on the diagonal AC

— —> —> —>

then prove that: BE = AE + ED + CE

e e —

uﬁm%wwﬁuﬁawmwﬁmn@q PR+PS+PT—5QR
If PQRSTU is regular hexagon then prove that: PR % PS + PT = SQR

—_— — —_— — = -
P OA= 2CB=2 T OC= ¢ W OBTBAAE o T ¢ # & wall & &

SRR | i f;- —
> ‘) — )-‘ — . > > 3 — l:/
In the figure, OA= 2CB= g and OC= ¢ . Find OB and BA in terms of a /

= & 3
and ¢ .

>
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2B.

3A.

3B.

4A,

4B.

5A.

5B.

6A.

6B.

7A,

7B,

C B
> —> % > — > > —> r--, ‘.... 7
P OA=4,0C =d + bTOB=d +3b TBCIABH W 4 T b a z.'+_b//
T TIHT 6T TSR | ¥ /
In the figure, OA= a,0C =a + b and OB=a + 3 b then find BC T
e Loy — A
and AB interms of a and b. /ﬁ
iy fesmT BC #1 uger famg P g @&t 3PB = 2PC T AP #1 qeafqg R § | :’{4’ e
S
— —_— —¥ — ~
ot AB=d TAC=b WU CRATE @ T b 3 ST 70T T | o
In the diagram, P is a point on BC such that 3PB = 2PC and R is the mid- I 4

i ey R S —* =¥ - . — —
point of AP. If AB = @ and AC = b, find CR interms of @ and b.

AABC AT 5BP = 2PC &% & BC AT 0321 fag P g T AP &I weafag R &7

— —
a AB=a TAC = b WT CR @ @ T b 31 TTAT TAT SIS |
In AABC, P is a point on BC such that 5 BP = 2 PC and R is the mid-point

— —s — e —> =

of AP.If AB = a and AC = b, find CR interms of ¢ and b. i \

A e — —_— —_— 5 — 5, P
fem OA= ¢, OB=bT AB= 2 APTOP T AW « T b # &I TaT s
il'll3f1?|([\l a A

— — — > — —> —> 3 ‘—)- } B

In the figure, OA= a ,OB= b and AB =2 AP, find the value of OP in terms of (3)

—> 5
Zand b. :-{{,&P
it Perame faeg P fraftr Sse aam SEER 0'"“‘7:1-&
From the adjoining figure, find the position vector of the point P. ( ]) A

— — — — — —
A TB & fHafq d@etEE AW 9/ + 25 T 1i + 3/ &1 AB=BP g1 T4 fag P &1 Rafq @z war
HAMETER |
The position vector of A is 9? + 2}" and the position vector of B is o 3; . Find the position vector of
> >
a point P such that AB = BP.

— — — - —

aft OA=27 3/ TOB=37 —2/ 9T AB #1 #eafawgar Rafy ¥ex T SSTR |

— —+ — — - - . 3 . s
IfOA=27 —3j and OB=37 —2; then find the position vector of the mid-point of AB.

1 6
P T Q %1 fafq dvees #wam: (6)t(l )mnmaﬁﬁﬁqﬁaﬁs;za‘rmﬁwﬁ
fargar foafer S TmT AR |
1 6

The position vector of P and Q are ( 6 ):md( i )respeclively. Find the position vector of a point
which divides PQ internally in the ratio of 3 : 2.

A TB # Rufiy Waete® AW 27 + 7] T4i — 3/ G| AB AE FAufzare 2 ; 3 FT aearenr e T
fargar foafer S wmT AR |

The position vector of A and Bare 2/ + 7/ and 4§ — 3/ respectively. Find the position vector of a point
which divides AB internally in the ratio of 2 : 3.

W@ AB @€ aAfeadEE 2 ;5 F A fawew T famar Raft SFex war eemedEm W@t

o= (, Jrob=( ;)
oa=( , JroB={ Jat

Find the position vector of a point which divides the line AB externally in the ratio of 2 : 5 where
OA = ( )and OB = ( )
4 1
> — G T — - o
aff OM=—-; +5/ ,ON=3; —2; TP & MN @T% afe<qfeare 3 : 1 #1 Fqumaar fasem &g 94 OP
T TR, |
- — —

IFOM=—7 +57 ,ON=37 —2/ and P divides MN externally in the ratio of 3 : 1, find OP.



8A.

9A.

9B.

10A.

10B.

11A.

11B.

12A,

128.

2A,

=g

4A,

7A.

9B.
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AB XETaVET P & 9 ST BN TG ¢ T8 OA - 41 +4; 0B - 7: +?J 0P - ? }a‘—[l
In what ratio does P divide the line segment AB where, OA 47 +4J.- OB 7i +?Jr andOP——: -_,J'.
ABWP&HWWW?WOAﬂ—y,OB:N +5;‘ T0P=4r‘ +3;‘ gl

7
In what ratio does P divide the line segment AB where, OA =7 - 3) OB 27 + SJ and OP =xi 31 .

— —> 3 — — —> —
feeT OA = @, OB = b TAB=3APSTOP # AM o T b 31 TYAT Tl AGTER | ]
In the figure, OA = «, OB = b and AB = 3AP, find the value of OP in terms of @ and b . o=

e

—_— — a A
WPQ=?TQS=?%€@E!H?€§E 3m1PRa1% T g T A T |

. > i == = 05 1 <8 =* -
In the diagram. PQ=p & QS= ¢ . If SR — 3¢ CXPpress PR interms of p and ¢q.

—

> 2 0
. . OABC ‘-'ITOA=(O )1013=(2 )ﬂqﬁqﬁgcﬁﬁaﬁﬁmwm@m

— 2 — 0
In a parm. OABC, OA = 0 & OB = 5 Find the position vector of the point C.

. 9. OABC AT OA = 31 +J ‘(0B 4: +5Jr wqﬁﬁca?r&qﬁrwrmmm
In the parm. OABC, OA 37 —j andOB 47 +5_,: Fmdthcpmltmn vccmrot the pmmC

P AD wftaaT 21 wiEt A T D @ feafer dFaE® FAW 30 2 T3 —4)
1| Teaas G %0 feafa S 9ar ameTRe |

In the figure, AD is median where the position vectors of A and D are 3_1" 2}"
and 37 - 4; respectively. Find the position vector of centroid G.

i FrAET AP, AAMN #1 5frat 81 1 A TP 1 fefr S7ete® #0937 —5) T

~27 4] B W AR G @ fefy W T e |
In the adjoining figure, AP is a median of AAMN. The position vectors ol A and P

are 3_:" - 5:;" and — 27 - 4} respectively. Find the position vector of the centroid G.

—_— — —
af& OABC T3eT FHMTAT T 9 AC - OB = 2A0 &g % Y Ter |
—_— — —_—
If OABC is a parallelogram then prove that: AC -~ OB = 2A0
¥ _=w == 1=
e faaam ABCD U9eT HMIX SqW 81 | A BA = a4, EB =3 b
A D
— -5 = f -
DE:EB=2:1¥C¢ CE®E 4 ¥ b % EIAT 2Th THE | / o
. == ooyo—% [y /B
In the adjoining figure, ABCD is a parallelogram. If BA = a , E Eb and ////\
[ 5y
— 2 =0 B E
DE: EB=2: 1 then express CE in terms of @ and b.
mm  ANSWERS  mmm
BASIC QUESTIONS
Bl P > = B 3 2b +3a d el F
4i+3j 2B. OM =i +2j 3A. 5§ — 3B, - +3j 4A. OD="7"" 4B, p =3i —j
_33 5% A 5T 87 . 47 +57 AT <77  1Ba—-b+e
ADDITIONAL QUESTIONS
0{;=£+%J, BA=5 ¢ 8. BC=-2h,AB=3b 3A. :—0{35-35} 3B. CI{=]]—4{5J—13$)
» » 1 » » » » 4 »
1@ +b) 4B. ( ) SA. 77 +4f s8. 3/ -3/ 6A ( ) 68. =i +3/
3 < 3
0 y 11o 1 .+ =
7B. 5i ?,r' BA. 5: 8 extemally 8B. 3:1 9A. E(Za +b)
%
.j. -2 — , » 10 - S 73 R
ptag 10A. ( ) 10B.0C =i +4; BA-i -5 11B-3i -5/ 12B.a+b
2 307
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g URd 90. (dl) ARATSHIAIRI

0.10. (c) STATISTICS

‘;lthﬂa fdacTor (QUARTILE DEVIATION)

A.
1A,

1B.

2A,

2B,

3A.

3B,

4A,

4B.

S5A.

5B,

1A.

1B.

2A.

BASIC QUESTIONS

uger et Aofrr ufedr sqatasr @ lsﬁwalmﬁﬁmtmwmww
AR, |

In a continuous data, the position of first quartile is 15" term. Find the sum of frequencies of the data and
the position of the third quartile.

ger PRt it dret wqateEr @ 207 W g | aErRaTeeaT A6 T i SaatEn @ T
SR |

In a continuous data, the position of the second quartile is 20™ item. Find the sum of frequencies of the
data and the position of the first quartile.

T3Sl qETEHH Ufewr Fqate 35 T {9 Igata 75 g | Sgatda ferar T aes s 9w AeEe |
In a data, first quartile is 35 and the third quartile is 75. Find the quartile deviation and its coefficient.
TSl TEATEHH! e FIATI 45 TAET TqAT 555 | Fqateia fEen T a9 TnEs I e |

In a data, the first quartile is 45 and the third quartile is 55. Find the quartile deviation and its coefficient.
uger faae S wfest =qata=t g€ Tm SE =Sqate g 1 aft |9 qurgser AiaEE AW 45 9
Tatetia e T ST |

In a continuous series, third quartile is two times of first quartile. If the median of the data is 45, find the
quartile deviation.

e fate dvimr afest =gt 9 Tom GE Sqat g afy & qarsser aaeEr 7 20 W
et e T SSEEE |

In a continuous series, third quartile is three times of first quartile. If the median of the data is 20, find the
quartile deviation.

ugel qenEFH Gqarefy freew T ofedr Sqatr w20 T 35 g9 | 61 TEEEHr J9r Iqan T
Fqatefia fa=aaaa s = SETE |

In a data, quartile deviation and the first quartile are 20 and 35 respectively. Find the third quartile and the
coetticient of quartile deviation.

I TAEHES! Tedl dqaie T aqateig fFEes wEe 17.5 T 20 S | °1 TeEEEr a9r gqara T
Fqatefia faader TEF TN ST |

In a data, the first quartile and the quartile deviation are 17.5 and 20 respectively. Find the third quartile
and the coefficient of quartile deviation.

uge faea aaresaT Agatim faem 20 TQ, = 10 87 | Igatdim fa=em T a9=r TEF T ASTE |
The interquartile range of a continuous data is 20 and Q; = 10. What is the value of quartile deviation and
its coefficient?

TIeT Ftat FemesHT =qaieii fee 30 TQ; = 40 B | Iqatei f=em T auH EE T AETE |
The interquartile range of a continuous data is 30 and Q3 = 40. What is the value of quartile deviation and
its coefficient?

ADDITIONAL QUESTIONS
TS TATSFAT AqAT Ha1 T a0aT OEH FHA: IST%EF[I i FATIT T AR |

3
In a data, the quartile deviation and its coefficient are 15 and 7 respectively. Find the first quartile.

U TATEHFAT Faaiei faear T awer e Fw 14t%ﬁlqﬁﬁﬁﬁﬂwmﬁql

7
In a data, the quartile deviation and its coefficient are 14 and 32 respectively. Find the first quartile.

Tl TENEHAT IqardE T T a9 EE FA ISI%mlaﬁa@‘i‘wwmﬁ@ql

3
In a data, the quartile deviation and its coefficient are 15 and 7 respectively. Find the third quartile.
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2B. TS TATEHAT TqAT faeiar T a9 EE FAMW: 14t%a=[|ﬂ'a‘raqu’mwm'€(l
7
In a data the quartile deviation and its coefficient are 14 and 55 respectively. Find the third quartile:
3A, TGl qeATEES aur dqate T et foear w58 T 28 g | Sqeahle freemer TEs g
I

The third quartile and inter-quartile range of a data are 58 and 28 respectively. Find the coefficient of the
quartile deviation.

3B, U@ qeESSr qfedl wqate T wqunefm e w13 ¥ 2 g Sqahie feeeer s T
IR, |
The first quartile and the inter-quartile range of a data are 13 and 2 respectively. Find the coefficient of
the quartile deviation.

1
4A, TS THEFHN d€T AAT 1sa|ﬁﬁmwmwﬁwmm
afeet =qater T Sqati faem o= S meTEE |
The third quartile of a data is 15. If the coefficient of quartile deviation is % find the first quartile and the

inter-quartile range of the data.

4B. wmaﬁﬁqﬁﬂssaluﬁﬁrmﬁ@hﬂuhﬁaﬁw%mﬂm
wfgelT =repater T =gt faem Tar ameTEE |
The third quartile of a data is 58. If the coefficient of quartile deviation is % find the first quartile and the
inter-quartile range of the data,

5A. &4 Aviir ufier et 9wy T Sqahfr e (0 e cmer 39T Sqatde g aar =qaide
fawermar oEF T AMETE |
In a data, value of first quartile is 'x' and quartile deviation is also (x). Find the third quartile and the
cocefficient of quartile deviation.

5B, %4 Avir ofedr et am 2q T et fa=e (o) wo cmer q9 Squisha o quar =Squide
fraaaT TTEF T SR, |
In a data, value of first quartile is 2" and quartile deviation is (a). Find the third quartile and the
coefficient of quartile deviation.
mm ANSWERS
A.  BASIC QUESTIONS

1A. 60, 45" term 1B. 40, 10" term 2A. 20, 0.36 2B. 5,0.1 3A. 15 3B. 10
4A, 75,036 4B. 575,053 5A. 10,05 5B. 15,0.6

B. ADDITIONAL QUESTIONS

1A, 20 1B. 30 2A. 50 2B, 58 3A. 032 3B. 11—4 4A. 13and2
4B. 30and 28 SA. 3x,05 5B. 44,033

D fFraotar (MEAN DEVIATION)

A. BASIC QUESTIONS

1A, ©er Feeat ST X fom = 120, N =10 TXfl m %] =349 | & qerga=1 qeware qes fear T
TG UNEH TAT ATSTEN, |
A continuous series has me =120, N = 10 and Eﬂ m —}[ = 34, Find mean deviation and its
coelficient from mean.

1B, qger e AT X fm =540, N=5 T X fl m x| =528 | 1 aeaEs® nAFaAE WeAH (e
AHFH S IAT TSR |
A continuous series has me = 540, N = 5 and Z_ﬂ m —E[ = 52. Find mean deviation and its
coefficient from mean.

2A. Uger fAteat ST 2 fm = 2400, N = 100 T 2 f(m — x ) = 448 WU WeAHaTE WeAd faear T aoar
TUEF AT SR |
In a continuous series, > Jfm = 2400, N = 100 and > f(m —x ) =448 then find mean deviation from mean
and its coefficient,
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2B.

3A.

3B,

TZeT fAeaT ST 2 fm = 1950, N = 50 T 2 f(m — X ) = 546 9T NeAFATE HeqF a1 T 904 e
T SR |

In a continuous series, 2. fm = 1950, N = 50 and 2. f(m —x ) = 546 then find mean deviation from mean
and its coefficient.

uger et Avfr it 50, N = 8 T X f(m — md) = 59 9¢ AfawEe wes fear T aws nes
T TSR |

In a continuous series, median = 50, N = 8 and Zf(m md) = 59. Find the mean deviation from median
and 1its coefficient.

T3er fae Svfar wfmsr 50, N = 9 T X f(m — md) = 43 ¢ wigwERe qes fear T a9 TEE
AT SR, |

In a continuous series, median = 50, N =9 and zf(nr — md) = 43. Find the mean deviation from median
and its coefficient.

B. ADDITIONAL QUESTIONS

1A, uger freeaw sfr wfeasr 45, N = 7 T 2 f(m — md) = 105 9¢ Aftrsae woF e T a9 s
T AR, |
In a continuous series, median =45, N =7 and Zf(m —md) = 105. Find the mean deviation from median
and its coefficient.

1B. uger freeax Svimr wfms 125, N =5 T2 f(m — md) = 65 ¢ AfaF@EE 7e fHear T 799 Tmes
T ASAE |
In a continuous series, median = 125, N = 5 and 2_ f(m — md) = 65. Find the mean deviation from median
and its coefficient.

27, et frrae AT wfEET 12, N = 100 T 2 f(m — md) = 224 90 wftasEme weas faemr T a9# s
AT AMSTR |
In a continuous series, median = 12, N = 100 and ¥ f (m — md) = 224, Find mean deviation from median
and its coefficient.

2B. UgeT R ST ATEEET 20, N = 50 T X f(m — md) = 208 WU AieAEER FeqdF Mear T a9 TEH
I AR, |
In a continuous series, median = 20, N = 50 and Z f (m —md) = 208. Find mean deviation from median
and its coefficient.

3A. uger faeea Anfiar wfaer 40, N = 50 T X f(m — md) = 530 ¢ wftasrEe wes M T aa@ nes
T TSR |
In a continuous series, median = 40, N = 50 and Ef(m — md) = 530. Find mean deviation from median
and 1ts coefficient.

38, U@er freea Avfrer wfms 24, N = 100 T2 f(m — md) = 448 Q. wftasmEne s fear T 993 TEs
AT ST |
In a continuous series, median = 24, N = 100 and Zf(m — md) = 448. Find mean deviation from median
and its coefficient.

mm ANSWERS mmm

A, SHORT QUESTIONS

1A, 34,0283 1B. 104,0.096 2A. 448 0.187 2B. 1092,028 3A. 7.375,0.147 3B. 4.78,0.095

B. ADDITIONAL QUESTIONS

1A. 15,033 1B. 13,0.104 2A. 224, 0,187  2B. 4.16,0.208 3A. 10.6,0.265 3B. 4.48,0.187

TR fAroorar ¥ Ao oriciaie! sonss

(STANDARD DEVIATION & COEFFICIENT OF VARIATION ]

A.
1A,

1B.

BASIC QUESTIONS

w3el At AT Zfm = 1775, Zfm* = 639375 TN = 5 WU &l far T a9a! TEs 991 FSTR |
In a continuous series, Zfm = 1775, Zfm" = 639375 and N = 5 then find standard deviation and its
coefficient.

g A AT £ fm = 126, £ fm” = 2380 TN = 7 9¢ WG Fe1aT T J99T UNEF T0T SEHeH |
In a continuous series, Lfm = 126, Tfm* = 2380 and N = 7 then find standard deviation and its
coefficient.



2A.

2B.

3A.

3B.

4A,

4B.

SA.

5B.

1A.

1B.

2B.

3A.

3B.
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T3 AR ST N = 47, £fm = 770 TEfm’ = 16450 ¢ §1 A wdg faear T | 1mes T
TSR |
In a continuous series, N = 47, £fm = 770 and Zfm” = 16450 then find the standard deviation and its
coelficient.
e AT AT N = 48, Sfm = 576 TZfm’ = 6960 WY &1 Sviier wia ferar T 9@r mes Tar
ST, |
In a continuous series, N = 48, £fm = 576 and Xfm" = 6960 then find the standard deviation and its
coefficient.
u3eT feaT AT Zfd = — 14, Zfd" = 460, d =m — A, A =46 TN = 7 WC & A= T a9 s
AT SR, |
In a continuous series, Z fd = — 14, ):fdz =460, d=m— A, A =46 and N = 7 then find standard deviation
and its coefficient.
T3eT et ST Sfd = — 6, fd” =238, d=m — A, A = 20 TN = 6 9 T favar T 701 TEF
AT SR, |
In a continuous series, £ fd =— 6, Efr!: =238 d=m—A, A=20 and N = 6 then find standard deviation
and its coefficient.
TZeT et ST Sfd = 0, Sfd* = 848, N = 100, d = m — A TA = 129U & Svfier wie fawar T amar
TTEF T AMSTEM |
In a continuous series, Efd = 0, £fd* = 848, N = 100, d = m — A and A = 12 then find the standard
deviation and its coefficient.
QT Feeat AT £fd = - 20, Lfd’ = 5400, N =35, d = m — A TA = 40 4T & Svian & fear T
T ONEF T TAGTER |
In a continuous series, £ fd = — 20, £fd* = 5400, N = 35, d =m — A and A = 40 then find the standard
deviation and its coefficient.
el fe AT x = 7, Tfm = 35, Tfd* = 10 Td = m —x WU W4T Aar T q@ar EE T
ARTR |
In a continuous series, x = 7, fm = 35, £fd” = 10 and d = m — ¥ then find standard deviation and its
coefficient.

uger oAt AT Y= 18, Tfd” = 112, Zfm = 126 T d = m —x FC W47 Faear T a9aT TomEs 9=
LRI, |

In a continuous series, ¥ = 18, Zfd* = 112, Zfm = 126 and d = m —x then find standard deviation and its
coefficient.

ADDITIONAL QUESTIONS

waer AR AvfET N = 30, Sfm = 870 TEf(m —x)* = 1070 9T =1 &vfier iy famar T 9 e
T TR |

In a continuous series, N = 30, £fm = 870 and X f(m ¥ = 1070 then find the standard deviation and its
coellicient.

I TR AT N = 48, Sfm = 576 T f(m — x)* = 48 WU T Sofier wim Fear T 9@ e T
TSR, |

In a continuous series, N =48, £fm = 576 and Zf(m —E)Z = 48 then find the standard deviation and its
coefficient.

ugar faat ST Zfm = 114, x = 19 TZf(m —x)* = 232 WU @i fyear T gga@r s gwr
FETR |

In a continuous series, Zfm = 114, x= 19 and Zf(m —E)E = 232 then find standard deviation and its
coefficient.

ugel fAmae ST fm = 308, x = 44 T Tf(m —x)° = 432 wu whw P T gwsr TnEE T
TSR |

In a continuous series, £fm = 308, x = 44 and X f(m —_?}3 = 432 then find standard deviation and its
coefficient.

T TGRS WO T 0.25 7 Feerefiera #iq &g 2 T aeE |

If the standard deviation of a set of data is 0.25, find its variance. [SEE MODEL 2076]

FA TAEFH Tw faeaT 5.5 T Heas 20 9 fa=orefieran T it qnes Twr aneE |

If the standard deviation of a data is 5.5 and the mean is 20, find its variance and the coefficient of
variation.
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4A. TI HfategeT SET N =28, Sfd' =2, Efd” =36 T 10d' = m — ¢ 9T T F=1ar T semaTem |

4B,

AL

1A,
4A.

1A,
4h,

In a continuous data, N =28, £fd' =
et faeae Afier N =50, 2/d'=—20,5fd"=92Th=

-2, Zfc “ =36 and 10d' = m — a then find the standard deviation.

10 g |1 Hufter &l fae=ar a1 ameTan |
In a continuous data, N = 50, £ fd'=— 20, £fd” = 92 and / = 10 then find the standard deviation of the data.

mm ANSWERS mmm
BASIC QUESTIONS
43.01,0.12 1B. 4,022 2A. 9.03,0.55 2B, 1.0.083 3A. 78,017 3B. 6.22,0327
2.91 and 0.24 4B. 12.41 and 0.31 5A. 141 and 0.2014 5B. 4,022
ADDITIONAL QUESTIONS
597and 0.206 1B. 1,0.083 2A. 622,033 2B, 78,018 3A. 0.0625 3B. 30.25, 27.50%
1132 4B. 1296

LONG QUESTIONS GROUP C 11 x 4 = 44 MARKS

VERY LONG QUESTIONS GROUP D 4 x 5 =20 MARKS

&

e=| U%el qq, 92, 22 disrifdra|

Wodel (FUNCTION]

A.

1A,

1B.

2A,

2B.

3A.

3B.

4A,

4B.

5A.

5B.

7A,

0.11,12,22 ALGEBRA

BASIC QUESTIONS
AR f(x) = 3x+ 4T glx) = 2(x + 1) T (fog) (x) = (g°f) (x) T T TAMT TN |
If f(x)=3x+4 and g(x)=2(x + 1) then prove that (f=g) (x) =(g=f) (x)

ﬂﬁf(v)——rg(x)—' ng(m 50 = &°f(x) &G W FETE |

+7

x + 5 9
If fl(x)=—"7"and g(x)= then show that feg(x) + 55 0= flx).

AR f(x) =2 +x+ 2T glx) = 2x2—7 A TR ;2 fog(2) = £(2) £(2)
If f(x)=x"+x+ 2 and g(x) = 2x* — 7 then prove that: 2 fog(2) = f(2) g(2).

afg f(x) = 3\' +5x T g(x) =42 —smnﬁﬁnﬁﬁt{ foe(4)=3 f(4) g(4) - 1298
If f(x) = 3x* + Sx and g(x) = 4x — 5 then prove that: feg(4) =3 f(4) g(4) — 1298.

afe f:R = R: f(x)=(ax+5), (fog) (x) =8x + 13 Tg=f) (5) = 8a NT g BT A YT AMIAEI |
Iff:R—>R: }'(x) = (ax +5), (feg) (x) = 8x+ 13 and (g=1) (5) = 8a then find the value of a.

5 4 1
afg f(x) =5 T3 &) =11-bx", fof(5)= 5T fog(2) = 5 M al b F AFEE T ASTer |
If f(x) —m.g(x) =11 - bx?, fof(5) —% and fvg(Z}—%, find the values of @ and b.

TR f(x) =dx+ 5T fog(x)=8x + 13 WY gof(x) = 28 E&T x FI AW TAT TSR |
If f(x) =4x+ 5 and f=g(x) = 8x + 13, find the value of x such that g=f(x) = 28.

g f(x)=2x+ 1, fog(x)=2x+ 11T gof(x)=8 AT x FT AW AT AT |

If f(x)=2x+ 1, fog(x)=2x+ 11 and gof(x) =8 then find the value of x.

A g(x) = 20+ 2 T fog(x) = 8x + 13 WY gof(x) = 20 E&T x FT AW TAT AR, |
If g(x) = 2x + 2 and feg(x) = 8x + 13, find the value of x such that g~ f(x) = 20.

afg f(x)=3x—2T fog(x + 1) =6x+ 4 9 gof(x) =8 E&T 2x F A\ AT TSR |
If f(x)=3x—2and feg(x + 1) = 6x+ 4, find the value of 2x such that g=f(x)=
flg)] =xTglf(x)] = xT@E [T g aTaawT FATda wer g1 sy e |
Prove that f and g are inverse to each other by showing f[g(x)] = x and g[f(x)] = x

4x -3 x=5 3 +5
A fe)= g = B f0)=3 1380~ 5

I FAT [ R—R, f(x)=dx-3Tg: R—R:gl)= = m:z(f og’) (2) BT HIF IAT AMSTR, |

Hf:R—R; f(x)=4x-3andg: R—R; g(r)—— then find the value of (/' =g™") (2).



7B,

8A.

8B.

9A.

9B.

10A.

10B.

11A,

11B.

12A.

12B.

13A.

13B.

14A,

14B.

15A.
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I 3. f(x)=4x+ 5T g(x) =5x -4 9T [ og ' (1) FN AW FFeTEnm |

If 3. f(x) = 4x + 5 and g(x) = 5x — 4, find the value of /' og (1) [2068R]
o () =1+ 22 Tg) =7 ﬂqg()nog{ 1) F1 A TN SR |

If f(x)=1+ 2x and g(x) = I , find the value ﬂfg ( ) and feg (—1). [2058 R]
afe w f(x) = ; 5 T g() =x =29 '), (1), fog(x) T fog(1) BN T Pregde |

If function f(x) = e 23 & g(x) =x 2, find the values of f (x) f {I) fog(x) & fog(1). [2059 S]
M flx) = 3x+4Tgx) =2x + 1) T TR TR fog = gof T/ (2) F 7 e |

If f(x) = 3x + 4 and g(x) = 2(x + 1) then, prove that fog = g=f and find the value of f'(2). [2060 R]
afs f(x)=2v-3,xe K9 fof '(x) = f of(x) &G FA wwfT THER |

If f(x) = 2x - 3 xe R, prove that fof ~'(x) = f e f(x). [2062 K]

WA f(x) =573 TS0 = () M x B AT Frpen |

If f(x)= Zx——B and f(x)= f'(x), find the value of x. [2065 M, 2068 S]

2 f() =352 T S(0) = /7 () T F AT T TG |
If f(x) = ﬁ and f(x) = /' (x). find the value of x. [2069 R]

aE f(x) = 2"~ 2x, glx) = 20+ 3T fog (x) = 3 WY x FT AF TAT FTMSTEE |
If f(x) =x"—2x, g(x) = 2x + 3 and fog ~'(x) = 3 then find the value of 'x". [2061 R, 2065 R, 2068 S']

FATEE f(x) =4x 1 Tg(x) = 2x - @@ g1 A gof ~'(x) = x + 1 9 x FT AW FrFeaed |
Itis given that the functions f(x) =4x— | and g(x)=2x—3.Ifgof '(x) =x + 1, find the value of x. [SEE 2074 S']

afg f={x, 5x-13},g= x,%}?g'(x)=ff-‘f(x}¥ﬂ;xiﬁ'mq?lTF‘l1Tﬁ'rﬁ‘R’(l

If f={x,5x—13}, g=1{x, ZX;— 7‘.1’ g ! (x) = fef(x), find the value of x. [SEE 2073 R]
FEATEE [f(x) = tg(x) 3x - 1N AE fog(x) = f'(x) Y x BT AW TAT AR |

4
fx)=—F5— and a(x) = 3x -1 are the functions. If feg(x) = f~'(x), find the value of x. [2070 S']

ﬁﬁﬁmmh(x)—z'—ix?g(x)—ax ST AR goh(d) =13 M a T g7'(1) FT AFEE TaT FTETER |

h(x)= and g(x)=ax—5 are two functions. If g=h{4) =— 13, find the values of @ and g ( 1). [2070 S]

afg f:x >

2(x¢ 2T fob! (l}——zwh?ﬁmwmﬁl

1
If f: x—)bz hix— +2(x¢ 2)and foh' (1)= 5 then find the value of b.
x+11
WA f(x) =T 3 x#3 Tgl) =5 ﬁgmﬁlf"(r)wmm T f(x) = g '(x) 9 x FT
AHEE i 99T SR | [2062 R]
+11
Functions f(x) = h 3 x#3and g(x) = 3 are given. Find f ~'(x) . If f(x) = g (x), find the values of x.

FATEE fi(x) = ix” (x:t 2)T g(x) = (x+ 1) AT AW heg™'(x) = — 2 9T x FT AW TGT TETEH |
Functions A(x) = Cisiey +2 (x;t 2)yand g(x)=(x+ 1), heg (r) — 2, find the value of x. [2069 R"]

A f(x)=2x+ kT f1(4)+ f(2) =7 Tk F AE T4 AMSTER |
If f(x)=2x+kand f(4)+ f(2) =7, find the value of '&" [2067 S]
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15B.

16A.

16B.

17A.

17B.

18.

1A.

1B.

2B.

3A.

3B.

4A.

4B.

g f(x) = 3x+ kT fof(3) = 16 9T k BT AT TOT TTSTEME | q fof(1) HT AW 07 T07 SR |
If f(x)=3x+kand fo f(3) =16 then find the value of k. Also, find the value of fof(1).

e FAT f(x) =2"‘T:r'qq Flof(x) THERAF B £ T TR TR T /7(2) F AW 9 O SIS |

l
If function f(x) = . prove that f™'o f(x) is an identity function and find the value of f~'(2). [2065 R'}

v
gﬁmﬂ%‘@f{x)—%wm—h 431 Y (fog)” (x) TSN THTHF FeAd &1 99 x FT A THT AGARH |

il
Two functions are f(x) = \8 and g(x) 3x — 4. If (fog) ' (x) is an identity function, find the value of x. [SEE 2074 R]

FATEE f(x) = 3x+ 5T fog(x) = [2x — 7 T A1 A g '(x) = 2 9Y x F AW AR |
It is given that the functions f(r)— 3x+ Sand fog(x)= I12x - 7. f g (x)= 2, find the value of x. [SEE 2073 §']

A () = 3x - 4T fgr) = DB W () T /- ()ﬁm‘ﬁil
If f(o) = dr—dand g{n)—— find-a(e) and f~ () [2070 R]

T3 PRSI TEUHT T A AEEHT 926, N(T) = 20T - 80T + 500 (2 < T< 14) F1 Y|
IR T Afbg | el TS T AT9shAsTs 9eg T T(1) =41+ 2 (0< 1< 3); S8t (& gvemr gv
JHIATE TS T

The number of bacteria in a food kept in a refrigerator can be expressed as N(T) = 20T" - 80T + 500

(2< T < 14). Where, T represents the temperature of food and T(t) =4t + 2 (0 < t < 3); where t represents
time in hours.

A, (N<T) (t) 99T &SR | (Find (N°T) (t).)
B. fiReTHT TE®T 2 HVETHT ST @M Ha SATFET §G ¢ TaT TSI |

How many bacteria will be there in the food when it is kept in refrigerator for two hours? Find it.

C. @A Fiq TV 3300 31T SATFIET TG, ¢ T AR |

In how many hours will the no. of bacteria be 3300 in food? find it.
ADDITIONAL QUESTIONS

oty fx)=3x+k, g[x}=2§-:_T, Fof(2)=30T gof(1) =2 TT m Tk &7 AHE® TeT TR |

If f(x) =3x + k&, glx) = 2x+] fﬂf(2) 30 and gef(1) = 2 then find the values of m and £.

afg f(x)=kx+3,g(x)=m, Fef(5)=57T gof(4) =2 9T m Lk FT AHEE TAT AMSARE. |

¢+
If f(x)=hx + 3, g(x)= ;; T i, fof(5) =157 and gof(4) = 2 then find the values of m and k.

g f(x)=2x"+ 5T g(x) =3x+a AT fog (x) F A@HTA p-F&HN 23 T T & T ¢ BT A T4 TR |
If f(x) =2x"+ 5 and g(x) = 3x + a, find 'a’ so that the graph of feg(x) crosses the y-axis at 23.

AR f(x) =3x" =TT g(x) = 2x + a T fog (x) T AGHTT p-FATHN 68 T T GA T g T 7 TAT SR |
If f(x)=3x"—7 and g(x) = 2x + a, find 'a’ so that the graph of fog(x) crosses the y-axis at 68.

At f(x) = 3f+ fw fof ! (2) R T f(x) = 2 B THEH |

If f(x)= *il, find fof “'(2) and solve at f(x)=2.

2x-3 .
T f(x) =2+ 3tg(x)=hwt{g Lo f(x) T g o f(2) T AMSTR |
If f(x)=2x+3 and g(x) = 2x 3 then find g Oj(x) and g 0{(2)

afs g(x)=2x+ 1 T gef(x)=2x— 1 9T f ' (3) & A 9T AETR |
If g(x) = 2x + 1 and g f(x) = 2x - | then find the value of f ' (3).

afe f(x)=2x+3T fg(x)=2x+ 5 WY (gof )" TRT AMGTRRL |
If f(x)=2x+ 3 and fg(x)=2x + 5 then find the value of (g=f ).



www.drmathnp.com
SEE 25 EXERCISES / 95

5A. A 3f(x) =4x+ 5T g(x) = 5x— 6 WY fog (1) THT AMSTEE |
If 3f(x) = 4x + 5 and g(x) = 5x — 6, find fog '(1).

5B. A f(x+5)=2x+ 139 fo f'(6)+ f '(7) IO AN |
If f(x+ 5)=2x+ 13, find fof ~'(6) + f (7).

6A. HET f(x) =27 +b, glx)=ax- 2T g'(2)= fe(l) =4 W ¢ Th F AFEE TAT AMSTEE. |
If f(x)=2x"+ b, g(x)=ax—2 and g '(2) = fg(1) =4, find the values of  and b.

6B. FET f(x)=ax—2, 2g(x)=x+aT g f(2)=29C a T fg''(2) FT AFEE TAT TSI |
If f(x) = ax—2, 2g(x)=x+aand g f(2) = 2, find the values of @ and fg'(2).
1
A AR f(x)=4x -2, g() =T (6)} ¥ {gef(x)} = 1 Y x BT A T SMGEWL |

If f(x) =4x -2, g(x) =% and {7'(6)} x {gef(x)} = 1, find the value of x.

-2 | 1 =
7B A% g(p) =3 T 7.p 5 TIP) = p# 0T g (p) = fog(p) BY T p FN AT T LTI |
_2
If g(p) =§ﬁ,p & % and f(p) =£, p#0 then find the value of p such that: g”'(p) = fog(p)

8A. A g(x)=2x+ 1T gof(x)=2x— 19T ' (—3) F AW AT AT |
If g(x) =2x + 1 and g=f(x) = 2x — 1, find the value of f' (- 3).

8B. A f(x) = 2+ 3T fog(x)=2x+5 W (gof) T AMSTER |
If f(x) =2x + 3 and fog(x) =2x + 5, find (gof) .

9A, Hﬁf(x}=‘5‘ii—§w fof \(x) U3ET CERHE T gg W1 WHIRTE TR |

dx +2 P R i .
If f(x)= e then prove that fof (x) is an identity function.
98, WHl f: R > W WE  f(x) = 2x — 4, x € R FT oG TWH F | f' w0 FOEEE T

FOF7' ) =7 f0)) = x &g sl wniT e |
Let f: R — N be defined by f(x) = 2x 4, xe R. Find /™ and prove that f( f ()= f '( f(x)) =x.

10A, aﬁf(x)=%tg(x)=7géwwf log(x) TIET AAX oA §rg, WAl THIOTT e |

3x+5 ; = ; :
If f(x) = ;_—2 and g{x) = 7 are two functions then prove that f 'sg(x) is a constant function.

108B. 3fg h(x]=¥”( flx)=3 3% AT WC /o f(x) TIET AL FAA §rg WA THIOTRT TR |
2x—13

If h(x)= and f(x) =3 are two functions then prove that A Lo f(x) is a constant function.

1A, 3 f(x)=4x+ 5T g(x) ="+ Sx + 6 9T f 'og(x) TIET a7 FeAd g7 ST THIVTT THEI |

If f(x)=4x + 5 and g(x)=x"+ 5x + 6 then prove that f ~'eg(x) is a quadratic function.

11B. f§ f(x)=x"+x"+ 1 T g(x) = 2x + 3 T fog '(x) TIT U9 oA &5 S THITA T |

If f(x)=x"+x"+ 1 and g(x) = 2x + 3 then prove that f vg"(.r] is a cubic function.

12A. Q & TGS TEEATE®H THEATE SAEE | [ :Q — Q : f(x) = 2x + 3, xe Q BT el Fed G | F FoAe
[ UF TF T A0 Feq &1 7 afg & 99 () T aeae |
Q denotes the set of rational numbers. f: Q — Q : f(x)=2x+ 3, xe Q is a function. Is the function f one
to one onto? If so, find f '{x).

12B. Q & AT+ GEEATEEH THEATE g | £:Q — Q : f(x)=4r + 5, xe Q B TIET Fol G | % Fold
/OF TFH T EF B &7 7 Al & 0 f (x) T S e, |
Q denotes the set of rational numbers. f: Q — Q: f(x) = 4x+ 5, x e Q is a function. Is the function f one
to one onto? If so, find f~'(x).
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mmmm ANSWERS mmm

A, BASIC QUESTIONS
3A, Gor| 3B. 4.4 4A, 2 48. 1| 5A. % 5B, 4 7A. 14—‘
1 3-2¢ -1 2
7B, — BA. 1,2 et R W 10A, 0,2
§ 149 1 3
10B. — 1,0 11A. 1,9 11B.x=-7 12435007 1285 13A.4,3
13B. 2 14A. (\)— ;',1:3 x=-2.5 145._% 15A. 2
117 7 3 3 .
15B. - 1 16A. 3 16B. - 5 17A. 4 17B. 3x-2, 3 18A.3200° + 420
18B. 1700 18C. 3 hours
B. ADDITIONAL QUESTIONS
1A, 2,3 1B. 1,30r-3.6 2A +3 2B, +5 3A 2,6 3B. f‘}:;} :—"1
4A. 4 4B. % 5A. % 5B. 8 6A. 1,2 6B. 2.2 7A. 1|
x—4 x+ x-3 x—35
7B. =1 8A.-2 88, —— 98, —— 12A. =~ 12B.7/—
dgUuaiI (POLYNOMIAL)
A. BASIC QUESTIONS
& TR (Solve):
1. A x-3x-4x+12=0 [SEEMODEL2076] B. - 7¥%+7x+15=0 [2057 R, 2066R"]
€  xX-3¥—10xr+24=0[2065R, 2067 R, 2072R"] D. x’—6x"+ 11x—6=0[2075R’, 66 S, 67 S, 68 S', 73 R]
E. (¥ +3)-2(3x'-5)= [2075R%] F. x(xX’—9x+23)=15
2. A 2X+3x— 11x—6=0[2059R,608,71R2074R"] B. x(2x+3)—(llx+6)= [SEE 2073 S]
C  2X-3x'-3x+2=0[20745",2060S,2065M] D. 2x' +5r—4x—3=0 [2061 S]
E. 2 -3¢ 18x-8=0 [2060R] F.  2X+6=3x+1lx [2068 R, 2072 R]
3. A 6+ —x-2=0 [2058S] B. 6T’ —Tx+6=0 [2059 S]
C 6 —5x-3x+2=0 [2067R] D. 3y —14°-7y+10=0 [2068 R]
4. A X¥-3x-2=0 [2060S] B. Z—19:-30=0 [2065 R']
5. A 2+ 13x' =36 [2075R,] B. 3x'—13x+16=0 [2061 R, 2069 R']
€ 2X=13"36 [20708] D. x =7x-36 [2071 S]
6. A y=x-4x'+x+8andy=2 [2062K] B. y=T7andy=x"+7x"—21x-20
A (x+ 1), (-4 (2x-3)F® 20" 9+ x + 12 T UHETEEE & A TR, |
Show that 2x* — 9x” + x + 12 has the factors (x+ 1), (x—4) and (2x — 3).
7B, x + Tx(x —3)— 27 FT TFEISE® (x + 1), (x— 3) T(x +9) T TR THE |
Prove that (x + 1), (x — 3) and (x + 9) are the factors of x* + Tx(x—3)-27.
8A. T 2 —Sx+aTx' ¥ +ax+ 5GAAE (x+2) & AT TET AEL GG AGG T o BT AW T6T TG |
If2x* — 5x+aand X —x* + ax + 5 leave equal remainder when divided by (x + 2). find the value of a.
8B, A »' —ax’+8x+ 11T 2 — ax’+ Tax + 13 A (x— 1) & 9 a1 T 6T ARG T o B AW TH TR |
Ifx’' —ax + 8 + 11 and 2x° — ax’ + 7ax + 13 leave equal remainder when divided by (x — 1), find the
value of a.
B. ADDITIONAL QUESTIONS
Here® 1 A Ter (Find the roots of):
1. A X-13x+12=0 B. +'=3(x-1)+5 C —-13x-12=0
D. x'=19x+30 E. X —37x-84=0 FoooxX—Tx+6=0
2. A 2X-T7¢+9=0 B. xX-3xr+4=0 C W -TP+4=0
D. 2m’+ 13m*—36=0 E. 27 —-3n+1=0 F. V-7 +36=0
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A X=4"—-x-6 B. 3x +4x -5x-2=0 C 6 +17F—5x-6=0
D. z22-6+11z-6=0 E. F+57-2-24=0 Fooo X (x+1) =(x+1)(x=6)
A (x— 123 +15x+15)-21=0 B. (x+2)(xX-6x+13)-20=0

TETE p(x) ATE GUEHTT THER T THEHT p(x) = 0 & TR

Factorize the polynomial p(x) and solve the equation p(x) =0 :

A plx)=x(x—6)+3x+10 B. p(x)+9% =2x"+x+12

g wiedT AR f(x) =x (v 9) T T TG g(x) = 23x — 15 FC x F AT &9 TR T9 f(x) + g(x) =0 F |
If the first polynomial f(x) = x*(x - 9) and the second polynomial g(x) = 23x - 15, solve for x when f(x) + g(x) = 0.

R f(x) = 4x’ - 8" T g(x) = 3x" - 26" — 11x + 6 A x FT AWM & TR T f(x) - g(x) =0 F |
If f(x) = 4x" — 8% and g(x) = 3x’ — 2x* — 1 1x + 6, solve for x when f(x) — g(x) = 0.

B TR (Solve):

A y=x-7F+Tx+18andy=3 B. y=x-4X-Tx+15andy=5

GUSTHT TR (Factorize):

A. p(x)=x"—4x2+x+6 B. px)=x-7+7x+15

f)=x'—x¥ —dx + 4B AT x=-3,-2,—- 1,0, 1, 2, 3 €T AT TSR T f(x) FT WA PHETEEE
i T SIS |

Find the value of f(x) = Y—x—dx+datx=— 3.-2,-1,0.1, 2, 3 and find the linear factors of f(x).

JE) =X =T+ Tx+1SHF A x=—3,-2,-1,0, 1, 2, 3 E&T TaT FMGTEM T f(x) FT &H THEEET
9f 99T SSTER |

Find the value of f(x)=x" - Tx’ + Tx + 15atx=-3,-2,— 1,0, 1, 2, 3 & find the linear factors of f(x).

10A. 3 (x — DT (x — 2)8® x' +ax’ + by — 6 FT WHEIEE® 9T ¢ T b FT AHE® T AMSTEE |

Find the values of 'a' and 'B' If (x — 1) and (x - 2) are factors of x* + ax” + bx — 6.

10B. a5 X’ + 1007 + ax + HATE x ~ 1 T x + 2 F 9T 907 g 99 @ T b F AWE® TT AMSTEE. |

Find the values of @ and b so that the polynomial x* + 10x” + ax + b is exactly divisible by x — 1 as well as x + 2.

11A. & FETEEE  + 4" - 2+ 1 T' + 3¢ — x + 7 AE x — o o AT T&T A0E G AL T ¢ FT goAaq

AHEE MEeTEE |
If the polynomials x* + 4x* — 2x + 1 and x* + 3x* — x + 7 are divided by x — a leaves the equal remainder,
find the possible values of 'a'.

11B, g 2"+ ax— 6 = 0 T’ — 9x + b = 0 FI TIT ATH THETE x - 2 9T ¢ T b FT AFEE T TEEH |

Ifx — 2 is a common factor of ¥’ +ax —6=0& x> —9x + b= 0. find the values of @ and b.

12A, 3R p(x) =x" + 5x7 + &x + 4 & TFET PAETE x + 2 T F7F UAGTEEE TT AMSTRI |

If the one factor of p(x) =x° + 53 + 8x + 4 is (x + 2), find the other factors.

12B. FETEA ' — 4" + x + 6 FT IS UHEUE x — 3 WY F7 [AGUEEE Tl ASTEIE, |

Al
1A

2A.

3A

5A.—

8A.

B.
1A,

2A.

3A,

4A.

6A.
8A.
9B.

A polynomial x” — 4x” + x + 6 has a factor x — 3. Find the other factors.
mm ANSWERS

BASIC QUESTIONS
25253 1B, -1,3,5 1€ 2,-3,4 1D. 1,3,2 1E. -1,2,5 iF. 1,3,5
1 1 1 1 |
2.—3,—5 2B. 2.—3,_—5 2C. —I,2.E 2D. l.—3,—§ 2E. 4.—5.—2 2F. —2A5.3
E 2 2.3 Z-1 2

L5.-3 3B. L3.3 K 1. 33 3D. 1,53 4A, 2,-1,-1 48, 5,-3,-2
2,—6,% 5B. 4,- I,% 6A. —%,6,2 6B. -2 36 7A. -1,2,3 7B, —1,3,-9
25 3

=2 i

ADDITIONAL QUESTIONS

1,3,-4 1B, 2,-1,-1 1C. -1,-3,4 1D, 5,-2,-3 1E, 7,-3,-4 1F. 2,3,6
—I,S.% 2B. 2,2, -1 2C. —I,—?,‘% 2D. —2.—6.% 2E, 1,1,-1/2 2F. -2,3,6

1,2,3 3B, 1,-2, % 3C % 3 % 3D. 1,2,3 3E -4,-3,2 3F -1,2,-3
—2,—6,% 4B, -1,2.3 SA. (x—2)(x—S)(x+1kx=20or50or-1 5B. (x+1)(x—4)(2x—3)-1,4,372
1,5.3 6B. 1,2,3 7A. x=-1,3, 5andy=3 7B. x=1,-2.5andy=>5
(x-2)(x+1)(x-3) 8B. (x—5)(x+1)(x—3) 9A. Factorsare (x—1), (x—2)and (x +2)
factors are (x + 1), (x—3) and (x — 5) 10A.—6, 11 10B.7,-18 11A.3,-2

11B.1, 14 12A.(x +2), (x + 1) 12B.(x + 1), (x ~ 2)



www.drmathnp.com

98 / SEE 55 Sets Model Questions (Optional Mathematics)

3echd I Aofl (SEQUENCE & SERIES)

A.

BASIC QUESTIONS

TR ATHH T QU (ARITHMETIC SEQUENCE & SERIES)

1A.

1B.

2A.

2B.

3A.

3B.

4A,

4B.

5A.

5B.

6A.

6B.

7A.

7B.

8A.

9A,
9B,

TSET FEHOEE JwHE! 69T 98 -~ 40 T Tel 99 0 9T HSIUT U8 Hq &7 ?

The 3™ term and the 13" term of an arithmetic sequence are — 40 and 0 respectively, what is the 28" term

of the sequence ? [2065 M]
afy uger gHETadT Sfier gt T g9l deEE FHEG 17 T 42 90 g9 SR 9T I91 SeEe |

If 5™ and 10" term of an arithmetic series are 17 and 42 respectively, find its 20" term. [2060 S']
FA GAATAOT Sl FE T 23 T qHET T4l 9T 35 WU FH T 67 Al 7

If the 6" term of an arithmetic series is 23 and its 9" term 35, which term will be 677 [2063 R

A FHMCT iR G2F 98 30 T AWH! 74T U8 45 AU FA U5 15 Ev ?

If the 6™ term of an arithmetic series is 30 and its 9" term 45, which term will be 157

afy & FRAFaaT Ay Sy 9T | T ofeer 18t e AEe 18 A A7 ST g8t i g aeee |

1f the fourth term of an AP is 1 and the sum of its first eight terms is 18, find the tenth term of the series. [2060 S]

wger guETFaaa A ufeer fiF sgEEd AR 42 T qfeET O wEEEd dFThRd 80 WU W AiiEr

&t g faete |

If the sum of the first three terms of an arithmetic series is 42 and that of the first five terms is 80. find the
twentieth term of the series. [2062 5]
FAATALR ATHAAT Tl AT TEEE®H! ARTRA 21 T AT 315 9, ff 15e® faeqar |

Three terms in an arithmetic progression have sum 21 and product 315. Find the terms. [2070 R]

AT AT @WET Aeier @eed! anT 36 T faiiees! TAwd 1140 g 99 ff T8e® ToT ameaer |

The sum of three terms in an arithmetic series is 36 and their product is 1140. Find these terms.  [2065 R']

afe ager g Ao 4 9 T 15 A TEew FAW 11 T44 90 IS 97 20 TEEHr G0 T4 SGTEE |

If the 4" and 15" terms of an arithmetic series are 11 and 44 respectively then find the sum of its first 20 terms.
[SEE 2075 R

FA CFE FUETT Al HET T AT TeEE HA 18 T30 WU §4Y 20 TWEwH! A 6T EEE | [2071 R

The 3" and 7" terms of an arithmetic series are 18 and 30 respectively. Find the sum of the first 20 terms.

UZeT GG SoftEr JHT 9T ufgelr wEHr e g T 9 99 ST qger T ST ufv | o =dl g | Ev

AofiaT qfear T TEEEH ANTHA FTer |

The fourth term of an arithmetic series is three times the first term and seventh term exceeds twice the
third term by 1. Find the sum of the first ten terms of the series. [2075 R";]
T3 UMD ATRAAT St 98 Iy ggehr Ao T ofear @ wweed drrhe — 12 9T, gfer q@eier
TEEEH ANTHA e |

In an Arithmetic sequence, the sixth term is equal to three times the fourth term and the sum of the first
three terms is — 12. Find the sum of the first ten terms. [2069 S]
afs uZer gEETFaE SET 999 9 TEEEH! ARTRA 72 § T Y9H 17 YSEEd! ITEA 289 9T ¥IH 25
TREEH! AN TAT TSR, |

The sum of first 9 terms of an arithmetic series is 72 and the sum of first 17 terms is 289. Find the sum of
first 25 terms. [SEE 2073 R']

T2 FHFFTAT AU 9 A 97 19 T 7AW 12 TEEEH! AT 168 T GAW § TGEEH FMTEHA THT AGTE |

Find the sum of first eight terms of an arithmetic series whose 9" term is 19 and sum of first 12 terms is 168.

ger guETdT Suiter afedr 97 T afeaw 9 wEe - 24 T 72 g | afY 99 qsEEe d0Thd 600 9 &Y
AVMET EEEH AT T AU F MEeer |

The first and last terms of an arithmetic series are — 24 and 72 respectively. If sum of all terms of the
series is 600, {ind the number of terms and the common difference of the series. [2059 R]

Ugel GHARGOT Aviier afger a9 YsEesr ANThA 520 g | afy g9 9wl U9 du7 uEel deEy wu ar
Fofier qfedT T8 T HI ST T SR, |

In an AS, the sum of the first ten terms is 520. If its seventh term is double of its third term, calculate the
first term and the common difference of the series. [2061 R]

5725 F1 fa=mm AeEier TAMFTdT WEHEE FHE | (Insert four arithmetic means between 5 and 25.)  [2072R']
—7 T 17 I {997 qi=EsiieT F0MFadT AAEEE TR | (Insert 5 arithmetic means between — 7 and 17.)
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10A. 15 T 45 F1 faqa@qr m e TAEFTHT TAAEE G | A TG7 W7 30 U m HT AW FAheaerg |

There are m arithmetic means between 15 and 45. If the third mean is 30, find the value of m. [2068 S]

10B. 3 T 21 &7 fa=@T m ST THAANT TAWEE G | AT€ TAT TEAAT 12 9 i FT AW FFEARE |

There are m arithmetic means between 3 and 21. If the third mean is 12, find the value of m.

11A. 4 X 24 F1 fa=@T » AT TAMFAOT HAAEE G | af6 J9T HEAAT T A8 HAHTST U 4 ;5 9T ST
ST AT FfeileT TeEE g ¢ Il ASerd |
There are n arithmetic means between 4 and 24. If the ratio of third mean to the last mean is 4 : 5 then
find the number of terms in the series. [2071 R]

11B. 3T 39 & fa=mr n #fier awmralT FeawEE g | afy T91 Heasn - ofeaw WeEHr = 307 WU o # AW
AT AMSTRR, |
There are n arithmetic means between 3 and 39. Find the value of n so that third mean : last mean = 3 : 7.

12A, 10 a9 wfeaed! TG 18395 WIS TIET FHT GETA &¢@ a9 270 AT TAEEH | 6 Heal Afeerar
SEEET Fid T ?
Small town where population was 18395, ten years ago, has lost 270 inhabitants each year since then.
What is the present population of small town?

12B. TaMT AT AF a9 & 65000 F | AR I EXF A T 150 I qg TG W 107 qwAr gy
Flq T qrIe
A man has a monthly salary of Rs 65000. If he gets an increment of Rs 150 every year, how much salary
does he receive in 10" year?

13A, USET FFA 9fEe a9 100 FTedkaed ICEA TAT | T qUH Saaiar TFT 4500 FTeaered Jeaed
AT | B3 AHT STIEA T TIAT AGHT G WA AR | 80F ¥ SCIETHT MU g T ASTeE. |
A firm produced 100 calculator sets during its first year. The total number of calculator sets produced at
the end of five years is 4500. Assume that the production increases uniformly each year. Estimate the
increase in production each year.

14A. wmmmmmwmwﬁwasoo,mma 1000 T TGY FeAFETAT
%, 1500 T8 gl&F TeHfEAAT € 500 F@0T AT T | Pere@r 16 srenfed Rt e Hfa @ ST Tdg 7
A parent places in the saving bank Rs 500 on his child's first birthday, Rs 1000 on his second,
Rs 1500 on his third and so on increasing the amount by Rs 500 on each birthday. How much will he save
up when the child reaches the sixteenth birthday, the latter inclusive?

14B. UESAT AMAES! &P a9 & 20000 F T §F a9 7. 2000 FT & qF | o™ i@ qEa T 9 A TEET
STFHT A AT AR |
The starting salary of a man is Rs 20,000 and it increases by Rs 2000 every year. Find the salary of 9"
year and total salary for 9 years.

15A. WiEael HewE T faar =emn & 14500 =T faeg T 10 femm T aewdt g | g8« & 1000 dfeEr
foramaT fael T 2 o afeesit Coream aaer W @ed T ol | e atfvaw Foream =y it 2
Mohan secures an interest tree loan of Rs 14500 from Sohan and agrees to repay it in 10 installments. He
pays Rs 1000 as first installment and then increases each installment by equal amount over the preceding
installment. What will be his last installment?

15B. TgeT #HES & 975 HO Aitea e fod fram g | waiw e S afaest feem w1 & 5 & &9
@ | ufe=r foear aTqast @H & 100 g | TFT @A FHa e e fod afesg @ @ ror g

A person pays a loan of Rs 975 in menthly installments, each installment being less than the former by Rs 5. The
amount of first installment is Rs 100. In how many installments will the entire amount be paid ? Give reason.

TMUTEY SqFHA T AU (GEOMETIC SEQUENCE & SERIES)
16A. TIeT SuTHAT SofiEr ofgem i 9EE® x + 6, x Tx— 3 WY x T U R AW AFEE |

x+ 6, x and x — 3 are the first three terms of a geometric series. Find the value of x and its fifth term. [20585]

16B. TZeT sutd@ ST gfeem & T@e® 2p, 2p +3T2p + 9 WY p T GHE T@@T AW fPegerd |

2p, 2p + 3 and 2p + 9 are the first three terms of a geometric series. Find the value of p and its fifth term.

17A. T SvfiEr TR AET AREATET HEed anhd 62 T G 1000 9, ff 5€EE IO S Terd, |

The sum of three consecutive terms in GP is 62 and their product is 1000, find the terms. [2063 R]
17B. Ui Avfmr o feier weed dEd 14 T ARG 64 F a9 ff 9EEE I asTe. |
If the sum of three numbers in geometric series is 14 and their product is 64, find the numbers. [2069 R

2 2
18A. 3T 162 FT fa9HT 4 1T R AAATEE FHerd | (Insert 4 GMs between 3 and 162.) [2066 R]
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18B.

19A.

19B.

20A.

20B

21A.

21B.

22A.

22B.

23A.

23B.

24A,

24B.

25A.

25B.

26A.

26B.

27A.

T i g1 T 4 T 87 F1 fr=m 4 e geEET THew |

Insert 4 numbers between 4 and 8 so that they form a geometric series.

5 T 80 F fawmr o FE suifiediT AeAwEE g | Afe ST weEEr 20 9§ 3E gt T weHEest
AT T FATSTERL, T HARTH FEAHT 9 I ST, |

There are some geometric means between 5 and 80. If the second mean be 20, find the number of means
between the two numbers. Also, find the last mean. [2062 R]

2T 32 % foramr #E U] wemwEE g | afk fidtew fa=er e we 8 9T weAneE A AT ST e TR |
Some geometric means are inserted between 2 and 32. Find the number of means between the numbers if
second mean is 8.

1 T 64 1 f=m7 T 0T NAATEEH! GI6T Mbeder ol afesl T afas Teamme oo 1: 16§ |

Find the number of geometric means inserted between 1 and 64 in which the ratio of first mean to the last
mean is 1 : 16. [2068 R]

2T 128 #7 foreer afeqaT Ui TANEEH! TLAT T AMGTRIE, Jal Aedl WEAWT T #Afaq WA 10165 |
Find the number of GM's inserted between 2 and 128 where the first mean to the last mean as 1 : 16.

A o T b F TA=HAT TR [T AAAEE G | AT ST T ATH AAHT FAM: 2TN6FGA T a ThH
HAMEE Il SR |

There are five geometric means between a and b. If second and last mean are 2 and 16 respectively, find
the values of @ and b. [SEE 2073 R]

a T b @ fa=mr qieEiEr Ui 7HEE g | afe 39 T afraw weamEE w63 T 1701 S 9 a T
b FT AHEE TAT AMSTRE, |

There are 5 geometric means between a and b. If the second and last means are 63 and 1701 respectively,
find the values of @ and b.

TS TR AU Y 9T 24 T FHF AT 2 A I AT ST 9 T TeEEa dThe I SSRr |

Find the sum of the first 9 terms of a geometric series whose fourth term is 24 and common ratio is 2. [2074 8]

af Tger AT AvPr ST UE 48 T I 9T 65 A9 AW 6 TEEEH! JNTHe T6T AMSTER | [2074 R
If the second term of a geometric series is 48 and its fifth term is 6 then find the sum of the first 6 terms.
TIT R A AT 9T T W 9 FE 20 T 320 G I AR G 9 WEEAT AN T AMGAR |
Find the sum of the first 9 terms of a geometric series whose third term and seventh term are 20 and 320
respectively. [2072 R]
9T 92 12 T AIGT 98 192 WUHN FA UM Svirr vfee a4 q@weaT dnhe MEeTee |

The third term is 12 and seventh term is 192 of a geometric series, find the sum of its first ten terms.  [2064S]

gATCHE AT I HUET TIeT Uia Avfier 9fedr 9% Tee€a! J0Tha 40 T UedT 55 TEeEd! J0Thd
4 g W9 °Y A IEAT ATS TSEEH! AT HFETE |

The sum of first four terms is 40 and the sum of first two terms is 4 of a geometric series whose common
ratio 1s positive. Find the sum of first eight terms. [2060 R, 2065 R]

gATCHE FATIG WUHT T3l T Aol 9fedl 4 TReed! dFha 30 T 9fedl 2 Jee&@ GnTha
6 g W & Sfiar afeelr 10 =EEd e AT ASTRE, |

The sum of first four terms is 30 and the sum of first two terms is 6 of a geometric series whose common
ratio is positive. Find the sum of first ten terms.

gfy gger i Avfier ufedt @7 wweEs dnree | T a9@! 9fEdl 6 TEEEH GNTRA 28 WU HT Aviier
AT T el 98 9T @S Ier, |

In a geometric series the sum of the first three terms is | and sum of its first 6 terms is 28, find the
common ratio and the first term. [2067 S, 2064 R']

afs T3er Ui Ao gfedT 55 WeEd! Nhd 4 T A9 Uedl A TGl aRTRd 20 ST ITh AviEr
AW AT T TieaT T8 T ST, |

In a geometric series, the sum of first two terms is 4 and sum of its first four terms is 20, find the common
ratio and the first term.

TP FHETAO it 3, FeT T T4 9eeE U ST 9 T o Sviver e e, |

The second, fourth and ninth terms of an arithmetic progression are in geometric progression. Calculate
the common ratio of the geometric progression. [2064 R]

TFT AP FT T, FET T AST TEEE TS GP F1 It Tee® WU A F91q T SGHerd |

If second, sixth and eighteenth term of an AP are consecutive terms of a GP, find the common ratio.

T GTSAEEHT HATTLT HEAAT 25 T Aees Tt JegaT 20 7 §f 35 Tee® 9T aeden |

The arithmetic mean of two numbers is 25 and their geometric mean is 20, find the numbers. [SEE 2073S)



27B.
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q5 ISEIEEH TAMTIAT HEadT 5 T UL Feq9T 4 90 ff 38 9<ETEE 9 AETee |

Find two numbers whose arithmetic mean is 5 and geometric mean is 4. [2057 R]

28A, TFT FHETFaCE Ao fieleT weeEd dThd 24 g | gfe & geEHt 9 1, 6 T 18 Srgar gfemw

28B.

29A.

29B.

30A.

308B.

B.

T AT gy 9 TeEE MEeTeE |
The sum of three terms in an arithmetic series is 24. If 1, 6 and 18 are added to them respectively, the
results are in geometrical series, find the terms. [SEE 2074 R]

TIET GP #I f7eleT TRe®a ARThat 56 § | Afe 1, 7 T 21 FHM: § q@Ewde gewd 9 AP T | GP
T Al 9EEE TN AMERE |
The sum of 3 terms of a GP is 56. If 1, 7 and 21 are subtracted from the terms respectively, then it forms
an AP. Find the terms of GP.

T3er uira AvfiE gfeer 9 TEeEd TUEA 243 g | Al I U] SviiEr T 9 09er HHma Aol
T EET FET A I GHMIL ST TieeT 19 Taeeed! AN 07 AMSTER | [SEE 2075 R, 2075 R,]
The product of the first five terms of a geometric series is 243. If the third term of the geometric series is
equal to the tenth term of an arithmetic series, find the sum of the first 19 terms of the arithmetic series.

TgaT IR AT o O TeEee THEE 32 g | afE St T S 39T uE uEer gaEe St
TUT TEET SET AU Ih FHMR AT GieeT 19 Taeee! GRThe T aeierd |

The product of the first five terms of a geometric series is 32. If the third term of the geometric series is
equal to the tenth term of an arithmetic series, find the sum of the first 19 terms of the arithmetic series.

T T 4368 AMF 6 sieT framee, B4 fem sftear feamar e g7 T Rt o o e o
et ferem T s ferwam T TSR |

Sudhir borrows Rs 4368 which he promises to pay in 6 annual installments, each installment being treble
of the preceding one. Find the first and the last installment.

A & 19682 AMME 9 sirer e, &l faem aftea feamar dea g7 T o o e e )
et feeam T s T T eTIS R |

Sudha borrows Rs 19682 which she promises to pay in 9 annual installments, each installment being
treble of the preceding one. Find the first and the last installment.

ADDITIONAL QUESTIONS

AT ATEHA T AU (ARITHMETIC SEQUENCE & SERIES)

1A

1B.

2A,

2B.

3A.

3B.

4A.

4B,

ger gETETdT Suftar qiEt 98 3T 9EHT e AT At 99 AT ) 99 gy 9 3EeE |
In an arithmetic series, fifth term is double of the third term. Prove that thirteenth term is double of the
seventh term.

TS FHETT SuiieT Tt EeT 9t T T SE @A g [0 9O 9 TR 98 T aeae |

In an arithmetic series. five times of the fifth term is equal to six times of the sixth term. Find the eleventh term.
I FHMTFALT AHAAT UfET 20 1@ 95 T 30 AT TEEEH AThRE aUEl g 99 ufedr 50 s
TEEEH ATHA B BT ?

In an arithmetic sequence, the sum of first 20 terms is equal to that of 30 terms. What is the sum of first 50 terms?

IS AAMTAUT ATHAAT GeAr 15 A& 9 T 25 AT TEEEH AR aUa] g W 9iear 40 ser
TEEEH ANTHA HA el ?

In an arithmetic sequence, the sum of first 15 terms is equal to that of 25 terms. What is the sum of first 40 terms?

TSET HEHNETT FTHAST Teell AeTeT TRewdl a0 12 G | 4% qT9&T Gaf 99 16 9T JqH0 Ieelt 55
TEEEH JNTHE Tl ASTR |

The sum of first three terms of an AP is 12, If its 6" term is 16, find the sum of its first two terms.

T3l FUMFALT AqHAAT Gear 5 el TEeeal dnTha 30 T TEIg# 5 #el W Jied 80
G | IREET 15 ST TEEEHT AR IAT AR |

If an AP, the sum of first 5 terms is 30 and the sum of next five terms is 80, find the sum of first 15 terms.

18 AT TEET WUET UIeT GUHTOT S Afd 98 75 T UM Sl 4 WU T A Anhe e |

The last term of an arithmetic series of 18 terms is 75 and the common difference is 4. Calculate the sum
of the series.

FaETdE Soft gy T 30 e T sy wEl ofEr e E 22 T At e € 47 s EE s 30
femremr @i @0 ST e 2

It needs Rs 22 at 5" day and Rs 47 at 10" day to deposit some amount to form an AP till 30 days. How
much amount will be deposited in 30 days?
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5A.

5B.

6A.

6B.

7A.

7B.

8A.

8B.

9A,

9B.

10A.

10B.

11A.

11B.

Tl gaAradE Aviier afeem fF wweed A 30 g | 3 97 e gfeen 3 Teewsr an genEEr W
~6%9 WA 91 AviF 3 TEEE Il ASTErRL |

The sum of first three terms of an arithmetic series is 30. If the sum of first two terms is subtracted from
the third term then it would be — 6, find the three terms of the series.

af Tgar AP @ 97 9T 19 T Z@ T 12 TEEEH ATH 168 T T SATHART ISﬁWEWWﬂG@E[ I
If the 9" term of an AP is 19 and the sum of its first 12 terms is 168, find the 15" term of the progression.
T FUETFAAT A afedr 07 T afaw 98 S 5 T 50 g 1 aff 99 weEeer dFRd 275 T Er
Ui TEETET T AU H=IC Tl AMSTa, |

The first and last term of an arithmetic series are 5 and 50 respectively. If the sum of all terms of the
series is 275, find the number of terms and the common difference of the series.

15 3TeT TEE® WUH Il qUMATa0T Sl 397 95 14 § T G0he 585 § 99 I9a! 9feer 95 T 0
=AY T TSR, |

An AP has 15 terms whose third term is 14 and sum is 585, Find its first term and the common difference.
69 9TE TR ST g T 3 AT g9l faTe THEe FEt e 2 ANEEs! [UNEE 483 B |

Split 69 into three parts such that they are in arithmetic series and the product of two smaller parts is 483,

uger gHAFTad Sviter dielier yeews dnrea 27 g T faiewsr @ dnee 203 WU & 9eEE T aETe |

The sum of three terms of an arithmetic series is 27 and the sum of their squares is 293. Find the numbers.

T3 gAML S0fter feier weEsr aerhd 27 g ¥ fofieedr Twe 648 9T 6 19EE 6 S eTEE, |

The sum of 3 terms of an arithmetic series is 27 and their product is 648. Find the numbers.

TIeT AP # 4 12T TaE® TNT AMISTEIE, TP AMTHRA 20 F T Teed andHa 120§ |

Find four numbers in AP whose sum is 20 and the sum of whose squares is 120.

TSl AT St qfeen 7 Wewp+2,2p 1 Tp+ 6 9T p T IEN 98 GHAHT TR (ABRTEr |

If the first 3 terms of an arithmetic series are p + 2, 2p— | and p + 6 then find p and sum of its first five terms.
13, p. ¢. r, 29 UFT THFTALT IAHAAT U p, g T & AFEE RN |

If 13, p. . r, 29 are in an arithmetic sequence, find the values of p, g and r.

T WeaAT T A HEET HEE 8§ T I8 g T o T b F AT § e SHWALT HEHEE AiwE
B | a T b F AAEE TAT TSR, |

8 arithmetic means are inserted between a and b such that the third and last means are 8 and 18
respectively. Find the values of @ and b.

2T b # fa=mT 6 4ieT FAMTTOT TeEE g T T T I AU ai# ReHEE b $ W 96l e |
If 6 arithmetic means are inserted between 2 and b and the fourth mean is zero, find the other means and
value of b.

afywarer gfd Afeat $200 w1 afie afgee $50 @fed gger e aEfg 1 S@er 10 T #Ff
FHIGRG 7 T T a9 qerd Iell ST |

Ashmina gets an employment of § 200 in a month with an annual increment of $ 50. How much does she
earn in 10 years? Find her salary at the 11" year.

R FH UF Aigar AAHT & 32 F9q WA | 9#T AfgAET & 36 T FGT Afewn € 40 F99 WIS
ofy I afe FAAT F=a G G O B AR € 2000 TG TR 7

A girl saves Rs 32 during one month, Rs 36 in the next month, Rs 40 in the third month. If she continues
her savings in this sequence, in how many months will she save Rs 2000 ?

MUY SqEHA T AU (GEOMETIC SEQUENCE & SERIES)

12A.

12B,

13A.

13B.

Tar T S 79T T 33 e 1 8 F A g | A At 9 384 90 & S o 97 o6 aeE |

The third and sixth terms of a geometric series are in the ratio of [ : 8. If eighth term of the series i1s 384
then find the fifth term.

TIET GP 1 Tfewil T2 T8T 2 967 9 & 8¢ T AT G, W7 97 9wy 189 43 g | €1 GP # Tl 9 96 A |

In a GP, the first term i1s 9 more than the third term and the second term is 18 more than fourth term. Find
the fifth term of the GP.

4 T x F1 fq=mr 4 e TR RS g | af 39T AT 329U 95 FEEEe TN g o # AW
T ASTER |

4 GM's are inserted between 4 and x. If the third mean is 32, find out the other means and the value of x.

5 T x &t fa=mT 4 ey e REnEE g | e G9 Wl 40 WU A WEHEE 99T @90 x AW
AT SR |

4 GM's are mserted between 5 and x. If the third mean 1s 40, find out the other means and the value of x.



14A.

14B.

15A.

15B.

16A.

16B.

17A.

17B.

18A.

18B.

19A.

19B.

20A.

20B.

21A.

21B.
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T3l T At afgdr fiF wEed dMEa 16 § T AEIgHE dF Jeeedl anThd 128 g a9 dfear
g T SR, |

The sum of first three terms of a GP is 16 and the sum of the next three terms is 128. Find the first term.
AT 1T YEEE WU i AiEr 7aw fiF qEeEar a0 13/9 T afaw 9 segEasr 99 351 WU g9R
92 T GH S 9T TSR |

A geometric series has 8 terms whose sum of the first three terms is 13/9 and the sum of last three terms
is 351. Find the first term and the common ratio of the series.

Ay TIeT U HINET S; TS, FAM: 14 T 126 9 AW A0 TAT SR, |

If §; and S; of a geometric series are 14 and 126 respectively, find common ratio.

TFaT AT AT S5 T S, FAL ¢ 7 T 63 WO FHA A G ASTR. |

If §; and S5 of a GS are 7 and 63 respectively, find the common ratio.

T3eT T SvfiEr 37 wT AW EET § O T 9fEET 2 TCEESH! AT 6 4 & [T S T6 AL |

In a geometric series, 6" term is 8 times of the third term and the sum of the first two terms is 6. Find the
geometric series.

TG R A T AMGE, AT UeedT §F GEeEH AN — 4 F T UHT I% 09T GEH 4 [0 G |

Find the GP for which the sum of first two terms is — 4 and fifth term is 4 times the third term.

Ui AviT @a dF qgeneEd dnred 38 T fefieeal w1728 9§ eeE T aeTer, |

The sum of three numbers in a geometric series is 38 and their product is 1728. Find the numbers.

iR ST @F A aEEEH anhd 7 T ffeed AR 8 g W O 99T I ae ey |

The sum of three numbers in a geometric series is 7 and their product is 8. Find the numbers.

Y ¢ TEATEEETE FAMFOT WAWT T T HAATE! A S: 3 g 9 ot 3 aeewd aque
I AMETER, |

Find the ratio of two numbers when the ratio of their arithmetic mean and geometric mean 1s 5: 3.

AT TEEIEEH] UMY FEHTH SO U NEAaTHl TEAOET a9& g | 3 gamadd geqar
T Ui WeAWTE AR 18 9 At 3F FgEAeE T AGE |

The four times of the arithmetic mean is five times of the geometric mean of two numbers. If the sum of
arithmetic mean & geometric mean is 18, find the two numbers.

AeleT FE@E® GP T gA J9# 40 70 § | afc 9« TiF TEaE 4 F 0 T4 THEE 5 F 0
AFET T AEE AP AT § g | O TSEIEE N SR, |

Three numbers are in GP whose sum is 70. If the extremes be each multiplied by 4 and the mean by 5,
they will be in AP. Find the numbers.

TSI AP AT @Hl d1F Jee®d! dMha 12 F | afx T9T 9ewT 2 sifedr 9 & q2eme® GP W1 &5 | 9%
TEEEE TaT AMGTar, |

The sum of the three numbers in AP is 12. If 2 is added to the third term then the resulting numbers are in
GP. Find the numbers.

FAFTAAE ST @ar AT TeEEEsr ahd 21 § | afy & geeeen S 1, 3 T 10 SEy @
I ft TEEEE Ui ST g | AT TN A SEE |

Three numbers whose sum is 21 are in AP. If 1, 3 and 10 are added to them respectively, then the
numbers are in GP. Determine the numbers.

% Ui AvfiEr qfeen g TEEEE TUER 32 g | afy S Uik ST T9T 99 F4 aRm Aviier
T EET T I Ieh AL S0iiPr 797 19 WeEd JATRA I9T SETe |

The product of the first five terms of a geometric series is 32. If the third term of the geometric series is
equal to the tenth term of an arithmetic series, find the sum of first 19 terms of the arithmetic series.

8 e IFIEEHT FAEE TS g | TiF AFIeedl UhUH Faees! e T9er uimT Sft
Fwag | At I T 33t AFAEEAT HHE: 24 T 96 BEEE AU TlewT T AH BT AU Beawh!
TSEAT T AEGTER |

There are 8 baskets full of flowers. The numbers of flowers in each basket form a GP. If the 4" and 6"
baskets contain 24 and 96 flowers respectively, find the number of the flowers in the 1™ and last basket.

Tger PafeamEmmT 8 98 FiEtE® I | B F 94 Aated TIer TUimT St aAigEg | afy e T 3 ah
TlTTEE FAM: 54 T 486 W ufeet T afrad 98 Teees! GLEAT TN AMSEE | A Ieh PafearamT
HOHT ST AleE®d! TEedr T JaT SR |

There are 8 varieties of monkeys in a zoo. The number of each variety forms a GP. If the 4" and 6"
varicty consist of 54 and 486 monkeys respectively, find the number in the first and the last variety. Also
find the total number of monkeys in zoo.
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22,

12A,

15A.
17B.
20A.

mmmnﬁqu&w”mmmwm@m

From the following patterns of numbers, find the n™ term and the sum of first n terms.

ALS.

. 00 Ogod
Do 00 0000

s ANSWERS mmm

BASIC QUESTIONS
60 1B. 92 2A. 17 2B. 3¢ 3A. 16 3B. 50 4A, 9,7,50r5,7,9 4B, 5,12,19
610 5B. 810 6A. 120 6B. 100 7A. 650 7B. &0 8A. 254 8B. 16,8
9,13, 17, 21 9B. -3,1,5,9,13 10Am =35 10B.m =5 11A.6 11B.8 12A. 15965
. Rs 66350 13A.400 13B.Rs 68000 14A.Rs 11500 14B.Rs 36,000; Rs 252,000 15A.Rs 1900 15B.15

3 3 11
6.3 155.5,48 17A.2, 10, 50 or 50, 10, 2 17B.8,4,20r2, 4,8 1BA. 2,6, 18,54 18B.2, 153

. 3,40 19B.3 20A.5 20B.5 21A.‘;—, 32 21B.7,5103 22A.1533 22B.189 23A.2555
3069 or -1023 24A, 3280 24B. 2046 25A.3, % 25B.r=2or-2,4a =% or -4 26&.% 26B.3
10 and 40 or 40 and 10 27B.8, 2 0r 2, 8 28A.27,8,-11or6, 8,10  28B, 32, 16,8 29A. 57
38 30A. Rs 12, Rs 2916 30B.Rs 2, Rs 13122
ADDITIONAL QUESTIONS
0 2A. O 2B, 0 A 5 3B, 240 4A. 738 4B. Rs2235 5A. 8. 10,12
31 6A. 10,5 6B, 4and5 7A. 21,2325 7B.4,9, 140r 14,9, 4 BA. 6,9,12 BB, 2,4,6,8
5,55 9B.17,21.25 10A.2,20 10B.1 %, I; % ” —% -1, —I% 11A.§ 4250, § 700 11B.25 months
48 12B. - 48 13A.8, 16, 32, 64,128 13B.10, 20, 40, 80; 160 14A. % 14B.a= % =3
2 158B.2 16A. 2, 4,8, ...... 16B. —%,—%,—l—forfl,—&lﬁ 17A.8,12, 18 or 18, 12, 8
1,2,40rd4,2,1 18A.9:1o0r1:9 18B.16.4 19A. 10, 20, 40 or 40, 20, 10 19B.2, 4.6, 008, 4,0
4,7, 100r19,7,-5 20B.38 21A.3, 384  21B.2,4374, 6560 2.1, =4""18, =% 4"-1)

22AB.,=2",8,=2"""-2

3T ASTon (LINEAR PROGRAMMING)

A.

BASIC QUESTIONS

ST TAAH (FAGT FERATAT HUEHAH AT FeTe. |

Maximize the objective function under the following constraints.

1A,
1B.
1C.
iD.
2A.
2B.
2C.
2D.
3A.
3B.
3C.
3D.
4A.
4B.
4C.
4D.

AE®  (Constraints) F49T FET  (Objective function)
x+ty<6,x—y=2 xz0,yz0 P=3x+ S5y [2072 8]
x+ty<T,x-yz-l, xz0,y20 P=3x+4y [2059 §]
x+y<£6,x-y<4, xz0,y20 Z=3x+4y [2066 R]
Xx+y<6,x—y<4 xz0,y=0 Z=10x+ 12y [2075 R';]
x+y<T,x+2y< 10 x20,y=0 P="7x+3y [2072 R]
x+2y< T, x—y=4, x20,y20 P=9%+7y [2057 S]
x+2y21l,x+ys5, xz0,y20 P=3x+2y+5 [2064 R]
2yzx—1, x+ty<4; x20,y20 P=3xi+ty [2058 R]
x+2y<10, 2x +y < 14, x20,y20 P=2x+3y [2063 R]
2y +y <20, 2x+ 3y < 24, xz0,yz0 P=35x+3y [2065 M)
x+y253x+y<T xz0,y20 Q=5x+4y [2067 R’]
x+2y<6,3x+2y< 12, xz0,y=0 P =5x + 6y [2061 S]
x+yz0,x-y=<0, y<2,xz-1 P=3x-+12y [2060 S', SEE 2074 R]
2x+3y=6,2x -3y <6, x20,y<2 P=4x+y [2063 R7]
x+2y<6,x-2y<2, xz-2 Z=5x+3y [2065 R']

5x+2y <45, 4x + 5y < 53, xz22,y20 Z=-2x+5y [2064 R']
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5A. Z=2x-3y F feAfafad AawaET g7 =Aad A MEeer cx+y 20,0 -y<0, x>~ landy <2

Minimize Z = 2x — 3y, under the following constraints: x +y 20, x-y<0,x>-landy<2 [2064 S]

5B. Z= dx+ Sy + 20 # frafafaa s@emr g4 JAad A Mae e i 4>y x> 1T <x<6
Minimize Z = 4x + Sy + 20, under the following constraints: 4 2y —x>land 1 €x<6

TAFT MAEEH ATATAT I29T F@F P I AqFHaH T AGH AME® TaT AMSTRI, :

Find the maximum and minimum values of the objective function P under the constraints:
6A. x—2y<l x+ty<4 x20,y20 P = 5x+4y [SEE MODEL 2076]

6B. 2x+3y=6,2x-3y<6andy=2 Plx,y) = dx—y Y
7. fezus famwr B T ¢ #1 fadeg® w99n: (-2, 1) T(-2, 8) &1 | AABC fim
AT T AT AHHRT qEH S SAEr g | fadeens uger
Xty <68 W AP WMEF T A ¢ AHAN THEOT TW ASTEN |
fieTe JEH AHFETE W g HHATE x + 2y FT AHaH T e |

In the given diagram, the coordinates of B and C are (-2, —1) and (-2, 8) A
respectively. The shaded region inside the triangle ABC is represented by X' - =
5 2 : : i 2 A b T

three inequalities, one of these is x + y < 6. Write down the co-ordinates of -
A and other two inequalities. Also calculate the maximum value of x + 2y v
from the values which satisfy all three inequalities. [2059 R] X

B. ADDITIONAL QUESTIONS

I G P F1 Fafatad s wfreaw w1 MeeEe

Maximize the objective function 'P' under the following constraints :

1A, 3x+4y<24,0<y<3and0<x<4; P(x,y) =8x—y+20

1B, 2x+y=8, y=2xand x<4; P(x,v) =5x+3y

1€, 2x—y=z4 . x+ty=z-2and4x+y<4; Plx,v)=Tx+y

iD. 2x—3y<4,2x+3yz6andy<2 P=5x-3y

2A, 2x<(16-5»)=(8-y), x=0andy20; P=5x+4y

2B, l<y—x=<4and1=x<6; P=4dx+ 5y

Iued wad 7' & Freafafas s =maw wW fEee

Minimize the objective function 'Z' under the following constraints : -

3A, x+y<4,x20and y 2 0; Z=x+ty+2

3B, x+y<6,x—y<4,x<6,x=20andyz0; Z=2x+3y-7

4A, TiEr d@fr A, B TC FiMaag®es HA: (1, 0), (3, 1) T (0, 4) T | afE
AT TIUE HETE SIS el AT x + p < 4 7Y q(H A FYAAAEE %
T ATGARM, T P = 2x + Sy BT AfI&a AW T8 TA7 TSGR |
In the graph, the co-ordinates of A, B and C are (1, 0), (3, 1) and (0, 4) respectively. If ¥
one of the inequalities represented by shaded region is x + y < 4, find the other ¥
remaining inequalities. Calculate the maximum value of P = 2x + 5y.

4B, WE faAare gET TRUH A SHEA SHETET FEATEEE T 4y + 9y &
AT, A AT LSRR |
From the given figure, find the inequalities represented by the shaded region %
and calculate the maximum value of 4x + 9y.

s ANSWERS mmm
A. BASIC QUESTIONS

1A 22at(4,2) 1B. 25at(3,4) 1C. 24at(0,6) 1D. 72at (0, 6) 28 49at (7, 0)
2B. 63at(7.0) 2C. 20 at B(S, 0) . 10at(3 1) 3A. 18at(6.2) 3B. Slat(9.2)
1

3C. 28at(0,7) D, 24a:(3.15) 4A. 10at(2,2) 4B. 26at(6,2) 4C. at(4, 1)
4D. 41at(2,9) SA. —8at(-1,2) 5B 34ai(l,2) BA. Max™ 19 at (3, 1), Min". 0 at (0, 0)
6B. Max™. 22 at (6, 2), Min™—~ 2 at (0, 2) 7. A4 2)xz-2,x=2y: 14at(-2,8)

B. ADDITIONAL QUESTIONS

51

1A, 52at(4,0) 1B. 44 at (4, §) 1C. 10at(2.—4) 0. 11.5at (3.5) 2A. 23a1(3,2)
2B. 74 at (6. 0) 3A. 2at(0,0) 3B. —7at(0,0) A x<2p+1, x20,y20; 20at (0, 4)

d4B. y<2, 2x—v=4,x+yz22;30at(3,2)
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JNBI0T T (i[Ifas (EQUATION AND GRAPH)

A,
1.

2A,

2B.

5A.

5B.

6A.

6B.

1A,

1B.

BASIC QUESTIONS
@ & THEM (Solve graphically):

A X -3x=10 [SEE 2075 R] B. x*+2x—3=0 [2075R,, 2074S', 2065E, 2066R", 2063S,20585]
C. x'—2x—3=0[2075R, 2069 R', 2073 R D. xX*~x-2=0  [2061R, 2063 M, 2068 R', SEE 2074 R']
E. x*+x-2=0 [2071S, SEE 2073 §] F. X —3x+2=0 [2063 R, 2065 S, 2071 R', 2073 R]
G. 30 +5x+2=0 [2068 S'] H x*-2x—8=0 [2070 S]
T FHECT - 3x — 10 = 0 AE AGITET & TR, T TEET T G gue skt
fage® it T S TETREL |

Solve graphically the quadratic equation x* — 3x — 10 = 0. Also find the intersecting points of parabola
and straight line. [2064 R]

T FHFCT 2 + 12 = Tx AN F@TITHRN B THEW, 99 (e T 9 @ve Hasifad WoE
fage® it = A eTEE |

Solve graphically the quadratic equation x* + 12 = 7x . Also find the intersecting points of parabola and
straight line.

feguar THiEtEEaT AR B TEM T Waegid faeT gHa [EeTE:

Solve the following equations graphically and also indicate the point of intersection:
A y=x'andy=3-2x [2060 S B. y=x'andy=2x-1 [2064 R']

TAHT TEATEEH! FHIHOT TT ASTEE. | (Find the equation of following parabolas.)
A. B. C.

(-3, 5
a4
21

XA T35 0 X
/ ~3(0,~ 4)
v I

v
WA f(x) = ax’ + bx + ¢ F A@ITTAT WMifEg (0, 2) F T g (1, 8) W AWG | o, b T e F AMEE T
ARSI |

The graph of the function f(x) = ax’ + bx + ¢ has vertex at (0, 2) and passes through the point (1, 8). Find
a, band c.

FAT f(x) = ax’ + bx + ¢ B d@taFr fidfag (1,4) § LT (- 1, - 8) YW ATG | @, b T e FT AAEE
T AR, |

The graph of the function f(x) = ax” + bx + ¢ has vertex at (1, 4) and passes through the point (— 1, — 8).
Find a, b and c.

fagE® (0, 8), (1,3) T (2, 0) AE T TEETEH THEFET T4 TSR |

Find the equation of the parabola passing through the points (0, 8), (1, 3) and (2, 0).

favgE® (0,-2), (1,0) T (2, 4) E T TEEH THET T4 AMSTR |

Find the equation of the parabola passing through the points (0, - 2), (1, 0) and (2, 4).

ADDITIONAL QUESTIONS

TREET f(x) = 3(x— 1)’ — 5 # @it frfaiga Jeor@ THEM a1 S@i=T[T 9 FEreTer |

For the parabola f(x) =—3(x— 1)’ — 5, state the following and also show in a graph.

(i) ITUETETET GAHT AFTS T (Direction of opening of the parabola)

(i1) sfger srafeafa (Location of the vertex) (iii) Tafafe TErer g (Equation of line of symmetry)
(iv) URIEETE Y- (Y-intercept of the parabola)

f(x)=x"—2x — 5 AT FFATETE 9T AMEHER | (For f(x) = x* — 2x - 5, find the following.)

(i) o (Vertex) (ii) ITOETATHT GAHT ATTHT 9T (Direction of opening of the parabola)
(iti) Twfafe @@ THET (Equation of ling of symmetry)

(iv) TSI Y-HEWT &l &g (Point at Y-axis)
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2. warreafafr T afaeames fafera && THERL (Solve by graphical method & method of substitution):
A. y=x"andy=>5x—6 B. y=x"+8—6andx+y=4 C y=x"—2randy=x—1
3A. @ gHIEOT p =57 + 2 & TR wrEen T fEaEE (- 2, 6) T (2, 6) WO 9 e i fages
TSR, |
Find the point of intersections of the parabola of a quadratic equation y = x* + 2 and the line passing
through the points (— 2, 6) and (2, 6).
3B, & FHIFT p =" + 3 & fa¥ TEET T fAREE (- 3, 6) T (0, 9) WO AW @IET IR fagEe T
PR, |
Find the point of intersections of the parabola of a quadratic equation y = x> + 3 and the line passing
through the points (— 3, 6) and (0, 9).
4. I f@=TER (Draw the graph of):
A. y=x'andy=-x’ B. y=—2xandy=2x C y=3x"andy=-3x
5A. @1 femmr RemuEr Y 5B. e feemr faguar Y
AFHE AT TS AT \ / S HATEL A2, 3) A(3.3)
aHfieor yfaaET THEE | / qrOEETE g
Derive the equation of C(0.1) fB(2.1) 9|aq_|3:| TR | . X X
parabola given in the Dgnve the equation
adjoining figure. X A0 X of parabola given in B(0,-3)
v the adjoining figure. v
6. d@ITEE & TR (Solve graphically):
A. y=x'andx+y=10 B. y=xandx+y=2 C y=xXandx=y
mm  ANSWERS s
A.  BASIC QUESTIONS
1A. —2or5s 1B. 1,-3 1C. 3.-1 1D. 2,-1 1E. 1,-2 1. 2.1
16G. —1.% H 4,-2 28, —2or 5:(-2,4),(5,25) 2B. 4dor 3:(4,16),(3,9) 3A. (1,1),(=3.9)
3B. (1,1) A flx)=(x+1y-2=2+2r—1 4B, f(x)=(x—2Y+1=x"-4x+5
4C, f(x) =—(x+3)+5=—x"—6x—4 SA. a=6,b=0,c=2 5B. a=-3,b=6,c=1
BA. y=x'—6r+8 6B. y=x'+x-2
B. ADDITIONAL QUESTIONS
1A. Downward, (1, -5} x=1, -8 1B. (1,-6), Upward, x=1,(0,-35)
2A. (2,4), (3.9) 2B. (-10,14), (1,3) 2C. (2.6, 1.6), (0.4,-0.6)
A (—2,6),(2,06) 3B. (=2,7),(3,12)
5A. y=x"—2c+1 5B. y=x'—x-3
6A. (2, 8) 6B. (1.1) 6C. (L. 1),(-1,-1).(0,0)
SEE ENERCISE [ o Mamiar
w“ 0.13 CONTINUITY

BASIC QUESTIONS
aifear wdinr T frafafaa AeE 99 @R v = o 71 FAqH! feeacar ar fafegear e T

Use table to find the following and examine continuity or discontinuity at x = a.

A f(x)=3x-1
—_— > a==06 — T
x 58 [ 59 [599 [ 5999 [ ... | 6001 | 601 | 61 | 6.8
flx)=3x-1
I ——S e 4 ? — e Tl
_lim . lim . lim . )
), ¢ f0) (i) e f) (i) o f(x) (iv) f(6)
B. f(x)=x"—2x-2
B E——— a=8 —_—
X 78 [ 79 [ 799 [ 7999 | ... [ 8001 | 801 [ 81 | 84
FEO=2=2%—=2 | v | e wrve | wwie | s
B ———— ? ——————
W "M s e i, S W) /)
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i

5.

aatfes yanr v fgesr fargar wamer fremrear e e |
Use graph to examine the Contmulty at the given point.
li
Q5 fo) (i) o ) Gi) " e (iv) f(a)
A. B. 25
; v

et yam T (i) freaarsr s (i) fafsgrrare fagee T (i) v = 0 57 fear ar fafsgerar
T AR, |

Use the graph to determine (i) continuity interval (ii) points of discontinuities and (iii) examine continuity
or discontinuity at x = 0.

A B. D.
\ v
X ()/.:”\;-\' = .-X I
| X
=

FoaE P ATRiE GeMeeH Swied fEUE g | 9 A@ifed &Y U9e FEOHEl AR/ AEEEET
qEEteaT G | I 9% HA-a faegAT fafegeT g T e ¢ e ST |

In the following figure, the graph of rational function is shown. The graph represent the profit/loss of a
company. At which points does the function is discontinuous and why ? Give reason.

st yanr w8 freafafaa o W‘lﬁ'ﬂ | (Use the graph to find the following.)
lim
xX—>a

(@) f(x) (i) v f(x) ("1] a [ (iv) f(a)

If fix) = L _g then find the following.
Ilm X o) X

D /™ (11))(_) ALY (i) f(-2) ] T
(iv) & x=-2 ®T fTAC § 7 (Is f continuous at x =— 27) v
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7A. T fixy=2x+1 T xe R 9C, (If f(x)= 2x+ 1 and x e R then,)
(i) f(0.99), £(0.999) T £(0.9999) THT FTITER | (Find £(0.99), f(0.999) and £(0.9999).)
(i) f(1.001), f(1.0001) T £(1.00001) T=T FGHEE | (Find £(1.001), f(1.0001) and f(1.00001).)

I I
(i) | ST /(1) TSGR (Find | fC) and f(1).)
(iv) ¥ g e |f&=g ? (What conclusion can be drawn?)

7B. ATGEE T flx)=2x+3 & &R, (For a real valued function flx)y=2x+3,)) [SEE MODEL 2076]
(1) f(2.95), f(2.99), f(3.01), f(3.05) T f(3) &1 AME®E 90T ?I‘TIG'*I?I‘G[\I
Find the values of f(2.95), f(2.99), f(3.01), f(3.05)and f(3).
(i1) % 4T BT x=3 AT ﬂﬁﬁiﬂﬁf g 7 (Is this function continuous atx =3 7)

8A. AR f(x)=4x + 5 TIT ATEAGF HIT HUH BeAT 9Y, (If f(x) = 4x + 5 is a real valued function,)
(i) x=1.99T1.999 AT f(x) FT AFEE * ® &G ? (What are the values of f(x) at x = 1.99 and 1.999?)
(i) x=2.01T2.001 AT f(x) FT AFE® & & &1 ¢ (What are the values of f(x) at x = 2.01 and 2.001?)

lim lim . lim lim
v FOT e f(x) FT AWEE & Hd gg1 ¢ (What are the values of 5 f)and  _o-f(x) )

(iv) ¥ x =29 f(x) AT &5 7 (Is the function continuous at x = 27)

(iii)

8B. afE f(x) = 3x+ 2 I ATAAE AN ACH ®eAq A, (If f(x) = 3x + 2 is a real valued function,)
(1) x=1.99T1.999 AT f(x) FT ATMEE& Ecd %91 ¢ (What are the values of f(x) at x = 1.99 and 1.9997)
(i) x=2.01T2.001 AT f(x) FT AFEE & & &G ¢ (Whal are the values of f(x) at x=2.01 and 2.0017)

lim lim o ) i lim ! lim )
(111) g f(.r}“(x 5 f(x) & HAE® g9 ! (What are the values of"_ 59 f(x) and %y fxy

(iv) F x=2HT f(x) MGAT &G 7 (Is the function continuous at x = 27)

9A. It awer T WM, AT ahel HHTT AW T ReRal AN U1 O9E BT f(x) = g—x, ;fgaﬁ
x =0 A1 fAeaar ar fafegrar wler T |
Examine the continuity or discontinuity of f(x) = {g i ii g at x = 0 by calculating left hand limit,

right hand limit and functional value.

98. A T e T, A Y S T T A e ww ) - {nL
x =1 71 e & fafsgrmr ader e |
dx—-1, x<1

Examine the continuity or discontinuity of f(x) = Tx > atr= 1 by calculating left hand limit,

right hand limit and functional value.

10A.3fE x < 28&T f(x) = 2x — 1 T x> 2 &0 f(x) = x + | MC x = 2 A HeA"Hl tAceaaar ar fafegerar wlamm
TR |
If f(x)=2x—1 when x < 2 and f(x) =x + 1 when x > 2 then examine the continuity or discontinuity of the
function at x = 2.

10B. 3ff x < 2 a7 f(x) =5x+ 2T x> 2 &1 f(x) = 6x W x =2 AT FeA"l ficmaean ar fafegrar wheor 7w |1
If f(x) =5x+ 2 when x < 2 and f(x) = 6x when x > 2 then examine the continuity or discontinuity of the
function at x = 2.

11A.‘1‘W'|'r[_f{x)=x_r+%x;xe R, x = | 97 fafsger g st swnifvrr e

: X +3x
Prove that the function f(x) = 1

:x e R, is discontinuous at x = 1.

4x

2
. xe R, x= 07 fafsgeT g st woniore TR |

X r " .
;x e R, is discontinuous at x = 0.

11B. Bl f(x) =

X

Prove that the function f(x) = 4x;
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B.
1.

4A.

4B.

5A.

5B.

6A.

6B,

ADDITIONAL QUESTIONS

T A T R AW 9T G | 9T, difwuat fagar e av fafsgear e aHe |

Find the limit value and functional value. Also, examine the continuity or discontinuity at the point mentioned.
A flx)= I —8x+6atx=1 B. f(x)= 3+ 2r—latx=2

AT A T el A TT SR | AT, qfeuar favgnr ftmacar ar fafsgerar e e |

Find the llmltzvalue and functional value. Also, examine the continuity or discontinuity at thc point mentioned.
x—16 x—4

A, fix)= 2dlr—2 B. f(x)= 4 alx=4 C. fix)= ¢2 atx=2

GEEDN qﬂﬂ?@??r e & fafsgar ader 11'«1%‘11{ I

Examine the continuity or discontinuity of the following functions.
2 3
x =9 X —4x

1 3 : 4
A fo)=3x—3"%"" a1x=3 B. fi)=1%-4 " ""Yax=4
l6, x=3 Il4, x=4
[2-1, x<2
W‘I"I'f(x)=13. x=2fag x =271 freae g st T TR |
|x+l x>2
2x—1, x<2
Prove that the function f(x) = 13, x =2 is continuous at a point x = 2.
x+1, x>2
3x—1, x<2
Wﬂx}_i x=2 fawg x =2 71 fATmaX g ot g TR |
We+1, X2
3x—1, x<2
Prove that the function f(x) =1 x =2 is continuous at a point x = 2,
|2x+l, x=2
3—x, x<0
afg weT f(x) = {f. X}Oﬁﬂﬁx=0wﬁlﬁ1‘ﬂqk7ﬁﬂﬁﬂiﬁm?
. L 3—x, x50 . . ' - .
If the function f(x) = k | = s continuous at a point x =0 then find the value of k.
dx—k, x=1
afs weAT f(x) = { rHf?:lﬁx 1 9T FGaT 9T & &1 9 Sl g ?
dx-k, x<1 , : ; ;
If the function f(x) = {?r 4> | 18 continuous at a point x = 1 then find the value of k.

aqME x <2 G f(x) = S, x =2 8 f(x) =2x+ 1 Tx>2 E& f(x) = 5 9T x = 2 & FoOA f(x) X 79
Tt IR |

If fix)=5forx<2, fix)= 2x+ 1 for x = 2 and f(x) = 5 for x = 2 then show that the function f(x) is
continuous at x = 2.

R <3 EM f(x)=2r— Lx=38T f()=5Tx>3 8 f(x) =8 —x &TF I x =3 A oA f(x)
R g/g Wity TR |
If f(x)=2x—1 forx <3, f(x) =5 for x =3 and f(x) = 8 —x for x > 3 then prove that the function f(x) is
continuous at x = 3.

HEEm ANSWERS s

BASIC QUESTIONS
(i) 17 () 17 (i) 17 (iv) 17; continuity atx==6. 1B, (i) 494 (ii}) 494 (iii) 494 (iv) 494 : continuity at x = &
(i) 2 (i) —2 (i) -2 (iv) - 2 ; continuous 2B. (i) 3 (i) 3 (i) 3 (iv) DNE; Discontinuous

(i} 2 (i) —2 (iii) DNE {iv) - 2 ; Discontinuous 3A. (i) (—we, 2], (2, %) (ii) x = 2 (iii) continuous
(i) (—o,=3),(=3,—1},(=1,2),(2,%) (ii)) x=—3,x=—1,x= 2 (iii) continuous

(i) (o, =1} [- L1 (l,®) (ii) x=—1,x=1 (iii) continuous
(i) (—e0,2],(—2,00) (i) x=2 (iil) continuous  3E. (1) (—oo, 1], (1,m) (i) x=1 (iii) continuous
x=-2x=0,x=4andx=6 4B, x=—4,x=2andx=4 4C, x=—8,x=—2andx=6

(iy —5 (ii) =5 (iii)) —5 (iv) DNE 5B. (i) 3 (i) 3 (up3 (iv) DNE

(i) o0 (i) oo (i) =0 (iv) DNE 5D. (i) -0 (ii) = (iii) DNE (iv) DNE

(i) 0 () 0 ()3 (iv) No TA. (i) 2.98 2.998, 2.9998 (ii) 3.002, 3.0002, 3.00002 (iii) 3, 3 (iv) continuous at x = 1
('J 8.9,8.98,9.02, 9.1 and f(3)=9, (ii) f(x)is continuous at x =23 BA, (i) 12.96, 12.996 (ii) 13.04, 13.004 (iii) 13, 13 (iv) Yes

(1) 7.97,7.997 (i) 8.03,8.003 (1) 8 8 (iv) Yes 9A. Continuous 9B. Disconlinuous

. Continuous atx=2 10B. Continuous at x=2

ADDITIONAL QUESTIONS

(1) 1 (umy 1 (i) continuous atx =1 1B. (i) 15 (i) 15 (i) continuous atx =2

(i) 4 (ii}) undefined (1ii) discontinuousatx=2 2B. (i) & (ii} indeterminant form (iii) discontinuous atx=4

(i) 0 (i) 0 (iii) continuousatx =2 3A. continuous at x =3 3B. contimousatx=4 5A. k=3 5B. k=-3
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g=| URdl a8 | ol 24

w“ 0.14 MATRIX

é.aﬁmm, fauia dfeaa T TeflasTor (DETERMINANT, INVERSE MATRIX & EQUATION)

A.
: 1

5A.

5B.

=

BASIC QUESTIONS
#fegw fafimme z=8 W™ (Solve by matrix method):

A.  3x+5y=11,2x— 3y= 1[SEE MODEL 2076] B. 2x+3y=23,x+2y=1 [SEE 2075R’, 2073 R']
C x+3y=3x—-4y=7 [2074 81 D. 5x-2y=10,4x-3y=-6 [2075 R';]
E. 5x+3y=9;4y+7x=13 [2072 R] F. x-5y=8,6x+1ly=7 [2072 R
G 3x—35yp=3, 4xt+3y=4 [2059 R] H 4x-3y=11,3x+7y=-1 [2060R, 2058R]
L x+5y=21,2x+3y=13 [2057 R] ). 3x-2y=5x+ty=5 [ 2057 S]
K. 2x+y=33x+2y=2 [2058 S] L x+2y=82Zx+3y=11 [ 2061 S]
M. 2x+3y=55x-2y=3 [2060 S] N. 3x+y=51,4x-3y=3 [2061 R]

#faw fafimme &9 ™ (Solve by matrix method):
A 2x-3y—1=0,3r+4y—10=0 [59R,69S]  B. 2x—3y—7=0,dy—3x=— 10 [2067 R, 2074 R]

C Ix=5y+3,4x-4=-3y [2067 S] D. 3x+2y=3,4x-y+7=0 [2069 R"]

E. 2x+3y—18=0,3x—2y—1=0 [2059 8] F. 5x +2y-3 =0,x +2y=35 [2060 CP]

#feww fafimme z=8 TE® (Solve by matrix method):
¥ 2 6 2 2

A. S T 5 [SEE 2075 R] B x=3y 4x-3y=1 [2063 M, 2071 S]
3 X Y 5 4

C. Exi—Zy—l, 3 '§—I [2065 M] D. 3 ¥y=35, 3xX-y= 2 [2065 R]
5 10 2 3

= = +3y=7,Ty— o 12[SEE 2073 R, 2074 S) F. x- = 4; 2x+ i 1 [2070 R]

#fegw fafimme z=8 W™ (Solve by matrix method):

3x+5y 5x-2 Ix+35y _Tx+3y
A I—sl:x—,’l=3 [2068R]  B. x—41=x—51=4 [2069 R]

qﬁA=(? i)mAhsA"_lmﬁrmﬁmaﬁmmlmzxzwﬂﬁwﬁ'

35 ,
IfA =( 2 ) find the determinant of A* + 5A ™' — 141, where I is a 2 % 2 unit matrix. [2063 R"]

u&M=(_32 :)IN=(_21 ;)wmuwﬁﬁmwmmmm@m

3 4 21
IfM = ( 55 )and N =( 13 ) find the matrix of (2M + 3N)" and then find its determinant. [2064 R']

ADDITIONAL QUESTIONS
Fere #feaw wHiFwEE A fafieme &9 THEW (Solve the following matrix equations by matrix method):

(oG )-() s (32)G)-()
Hfeaw faferame g T{[ﬂ'ﬁ (Solve by matrix method):

+y +2y + 2y
A. I_sl =] =y-x B. I—Sl=l=y—x C. I—Sl=l=2y+l—x

#feaw faftrare &0 TEM (Solve by matrix method):
9 6 3 6 6 9
A 4x—Z+11=0,2_3x=8 B. 4x+>=9 3x+>=8 C 4dx+2=10,4vr—==5
y ¥ b y y y

#fea fafiame & T (Solve by matrix method):
K 26+0=3@-0, IE+D=36+1 & ZT=@+1), y=3E-1j
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5. #fgm faftEme &9 THEM (Solve by matrix method):
A 32=2"and1=7"""¥ B. 81=3""1=9"%

5 -3 4 2
6A. ﬂﬁ‘A=(2 _4)‘(B=(_3 S)Wmﬂﬂa{:mm:mum
IfA—(S _3) dB—(4 2) ify that: |AB| = |A| [B
=\p 4 jdB=\ . verify that: |AB| = |A| |B|

1

6B. u?q'A=(2 _2| )zB =(; ?)w |A* -~ B TGT @SR |

1 2 10 T
Il'A=(2 -1 )and B =(2 1 )lhen, find the value of |A" - B”|.

a 4 2 4
7A. zzﬁA=(l 2)B=(_])tc=(0)w AB =C 9T |A| 9T FSTERL |
a 4 2 4
IfA=(I 2)]3:(_')andC=(0)andAB=Cthcnﬁncl |Al.
I: 3 3 2 -
7B. zzﬁ:A=(0 :)13:(_5 4)TA‘—BIﬁm¥8WxﬁWWWﬂE@HI
1 x 3 2 I
IfA = 01 B= s 4)and the determinant of A" — B’ is 8, find the value of x.
32 30
8A. !!?:‘A=(6 8)'(B=(0 z)mwﬁﬁﬂﬂ?’lﬁ:(AB)'=B'A'
IfA—(3 2) dB—(3 O) rify that: (AB) ' =B'A™
“\6 8 an =\o 2 verify that: (AB) =
45 ;
8B. aﬁ:A=(2 i qCA-3[=21+3A") &g W WREEH |

45
IfA=(2 1)thcnshowthatA—3]=2(l+3A i

Em ANSWERS mmm
A. BASIC QUESTIONS

1A, x=2,y=1 1B. x=3,y=-1 1C. x=3,y=-1 1D. x=6,y=10 1E 3,-2 F. 3,-1 1G. 1,0
TH 2.1 N 2.3 . 3,2 1K, 4,-5 . 225 i 1,1 N, 12,15
2A 2.1 8. 21 2C. 1.0 2D. 1.3 2E. 3.4 2F. %I_T]
A x=2,y=1 3B. 2,3 3C. 2.1 iD. 6,10 3E. 52 . 2,-1

12 -7
4A. 3,3 4B. 2,2 5A. 100 SB.( ),305

11 19
B. ADDITIONAL QUESTIONS
A 2.1 1B. 3,1 2A. 2,3 2B. 2,3 2C. 4,2 3A. -2.3 B 2,3
.. 2.3 4A. 2,1 4B. B.6 5A. 3,2 5B, 3.1 6B. 16 TA. 4 7B. 2
e M for21a1 (CRAMER'S RULE)

A. BASIC QUESTIONS

TAH THIFTEE HALH MO0 TAT T & T | (Solve the following equations using Cramer's rule.)

: 2x+y=3,3x+2y=2 B. x+2y=82x+3y=11 C 2x+3y=55x-2y=3
Jx+y=51,4x-3y=3 E. x+3y=12,4x-3y=3 F. 3x+2y=1, Tx+5y=4
3Ix=5y+3,4x-4=-3y B. 3x+2y=3,4x-y+7=0 C 2x+3y—-18=0,3x-2y-1=0
5x +2y—-3 =0,x +2y=5E 2xt3y+4=0,—5x+4y+13=0 F. Sx+Ty=Lx+4+5=0

)
- 9e o e

3 x—g=4:_ 2x+§=l B. 3.r+i=7,x*'-l_=3 ok i+§=1._é—g—l
¥ y ¥ ¥ Xy x y 24
2
p. $42-4 3.3, e 2,12 82, o3i2o9 3,2,
x 'y x y x x ¥y x ¥ x y
2 3 X y 5 4
4, A x=3y 4-3y=1 B. Sx+2y=1, 3-3=1 G 3x—y=3, 3x-y=-2
D 3x+5v_5x—21f_3 £ 3x+5£_?x+3gf_4 £ 3x+2y_x+2;-'_4

8 3
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ADDITIONAL QUESTIONS

TAFT AHFEE FEH MAWATE 76 T | (Solve the following equations by the Cramer's rule.)

1.

2

A 3x—-4=4y;x-6y=-36 B, 5x-3y=8and2x+5y=159 C 2x-3y=34x-y=l

7
D. x+y=g,2x—3y=—l E. 3x+2y+9=0,2x-3y=-6 F. 2x-1D)=»3x-1)=-4y
4.5 1.3 x kT x+1_y+3 x-y
A 2ty 085t,;=61 & g—g=-ls+5=1 C % s "2

FHLH fraw wEer T qees gHEEE g Tlﬂ'ﬁ'f[ | (Using Cramer's rule, solve the following equations.)

3. A df 3 gEEES A4 10 T fafeedr 3w 2 qQ ff 9SReE TaT @SR |
If the sum of two numbers is 10 and their difference is 2, find the numbers.
B. UM g5 TTEEES ANTHA 24 T foiieed! a3 4 WU ff qe=e® T e eH |
If the sum of two numbers is 24 and their difference is 4 then find the numbers.
N ANSWERS m
A. BASIC QUESTIONS
1A 4,-5 1B. 2,3 | A i | 1. 12,15 1. 3.3 1F. 3.5
2A. 1,0 2B. -1,3 2C. 3.4 2D. :TI:—I 2E. 1,-2 2F. 3,-2
3A. 2,1 3B. 5, —% 3C. 8,6 iD. 2.3 3E. EL—“% 3F. —%%
dA -2,-3 4B. 2,-1 4C. 6.10 4D, 3.3 AE. 2.2 4F. 2,3
B. ADDITIONAL QUESTIONS
1A, x=12,y=8 1B. 7.9 1C. 0.-1 1D. x‘=% and.1'=§ 1E. -3,0 1F. 1,0
2A, ,\=% undu=% 2B. -3,2 L. 15:7 3A. 6,4 3B. 14,10
SEE EXERCISE |55 oo B b o
=
“ 015,23 COORDINATE GEOMETRY |

g3 ien IESAa®) HoT ( ANGLE BETWEEN TWO STRAIGHT LINES )

A.
1A.

1B.

2A,

2B.

3A.

3B.

4A,

BASIC QUESTIONS

fage® (2,3)T (3, - 1) e W@ F9MR 9 fawg (2, 1) 90X I @I aHE0 99T SEe |

Find the equation of the line which passes through the point (2, 1) and is parallel to the line joining the
points (2, 3) and (3, - 1). [2065 S]
forgE® (2, 3) T (4, 5) Wiy TR w9 faeg (3, 8) 90X S Y@rer St T SR |

Find the equation of the line which passes through the point (3, 8) and is parallel to the line joining the
points (2, 3) and (4, 5).

A(3, 2), B(1, — 1) T C(5, - 5) P ABC %7 +fifarge® &7 | AABC %1 Te@@ware 9 T BC {WRHAT
AN g9 @il G 9aT aSdard |

A(3, 2), B(1, — 1) and C(5, — 5) are the vertices of a triangle ABC. Find the equation of a straight line
passing through the centroid of AABC and parallel to the side BC. [2070 R
offage® P(3, 3), Q(— 2, - 6) T R(5, — 3) U&T APQR #I A& WX A T QR W FHMWIL &
@l HIET IO S Te |

Find the equation of the line passing through the centroid of APQR with vertices P(3, 3), Q(- 2, — 6) and
R(5, - 3) and parallel to the line QR. [2070 R]

favg (3, 2) QT I T W@ 4x - 3y — 10 = 0 HT 777 g Har @il FHHT I97 G | [2075 RY)
Find the equation of a straight line passing through the point (3, 2) and perpendicular to the line 4x — 3y —10=0.

AT Tx — 5y — 6 = 0 AT WHET & & T fag (- 1, - 2) aE I T@aT THET T4 AR |
Find the equation of the line which is perpendicular to the line 7x — 5y — 6 = 0 and passing through the

point (— 1, - 2). [2072 S]
fag P (— 2, 4) € @M 7x - 24y + 10 = 0 77 @79 PQ fafauat g w7 PQ W@raT aHi# w1 aeTEE. T
PQ T A¥TE TW T TSR |

From the point P(- 2, 4), if PQ is drawn perpendicular to the line 7x — 24 y + 10 = 0, find the equation of
the line PQ. Also, determine the length of PQ. [2061 R]
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4B.

5A.

5B.

7A.

7B.

8A.

8B.

9A.

9B.

10A

10B.

11A,

11B.

fag P(3, 5) @12 W@ 2x = 2 + 4 A7 7% PQ fafauar g 9% PQ @@ i 99T SR T PQ &I
g 9 I9T SR, |

From the point P(3, 5), if PQ is drawn perpendicular to the line 2x = 2y + 4, find the equation of the line
PQ. Also, determine the length of PQ.

M(4, 7) TN(5, — 2) §5ireT firvge® &1 | MN o1 & g+ T famg (2, 3) WO ST @y 9l IeiT eS|
M(4, 7) and N(5, — 2) are two points. Find the equation of the straight line perpendicular to MN and
passing through the point (2, 3). [2067 S]

fag (— 6, 2) T o T fagE® (- 3,2) T (5, - 3) S @MW1 7 g @@ THIGT TaT ASTa g |

Find the equation of the straight line passing through the point (— 6, 2) and perpendicular to the line
joining the points (— 3, 2) and (5, -3). [2069 R]

fazut famge® Sien ErETeHT TS W aHE W SR

Find the equation of the perpendicular bisector of the line segment joining given points:

A (2,4)and (8, 10). [2074R'] B. (3,-7)and (-5,3) [2060 S]
C (3,1 and (7,1 [2059R,2065R] D. (3,5)and(9,3) [2061 S, 2063 R]
UgeT FiHl faFiEr afvam famge® (2, 3) T (-6, 5) &1 99 A3 faaoier aHiwor T SeEE, | 2065 M]

If (2, 3) and (- 6, 5) are the end points of one of the diagonal of a square, find the equation of the other diagonal.

FHATE, I ABCD &1 favdim ofiifage® A2, 4) T C(8, 10) 9T T TSR

(i) AC fasvier weafawg (i) AC =TT @@ (i) BD faavier afiat

A(2, 4) and C(8, 10) are the opposite vertices of a rhombus ABCD, find:

(i) the mid point of diagonal AC. (ii) slope of AC. (iii) the equation of the diagonal BD.[2065 R']
fagE® M(3, 4), N(— 1, 1) TP(5, — 1) T3eT Bt MNP &7 wirifagee &1 1 fag N 1, 1) =re fafagar
FIer MNP 1 IAEST THFT TT AMSTRA |

The points M(3, 4), N(— 1, 1) and P(5, — 1) are the vertices of a triangle MNP. Find the equation of the
altitude of the triangle MNP drawn from the point N(-1, ). [2074 R]
famge® P(2,3), Q- 1, ) TR(S, - 1) P PQR #7 ¥hdfaze® g1 1 fag Q- 1, 1) ae fafaga frwr PQR
FI JAEF! THFT THT TSR |

The points P(2, 3), Q(— 1, 1) and R(5, — 1) are the vertices of a triangle PQR. Find the equation of the
altitude of the triangle PQR drawn from the point Q(- 1, 1). [2074 S]
fag C o fage® A2, 3) TB(- 4, 1) WIgT WHETS AB @K% 2 : | T rawr v eg | favg ¢ wox i
TAB €7 @/ g7 W@rar aHE fEean |

The point C divides the line segment AB joining the points A(2, 3) and B(— 4, 1) in the ratio 2 : 1. Find
the equation of the line passing through the point C and perpendicular to AB. [2070 S]

A(=2,6) TB(3,—4) =T @R 2: 3 # aqarear faam o famg P 9w s T W2+ 3y =6
T e gA T T gHIE g9 SIS |

Write down the equation of the straight line perpendicular to 2x + 3y = 6 and which passes through P,
where P divides the line joining A(— 2, 6) and B(3, —4) in the ratio of 2 : 3.

fag (4. - 1) 9OT I T @M 2x - 3y = 5 WA 45° B BT GG B TIET ANATL@IHT THHQT THT

AT |

Find the equation of any one straight line passing through the point (4, — 1) and making an angle of 45°
with the line 2x — 3y = 5. [SEE 2075 R, 2075 R;]
fag (2, — 1) WX 9 T FHFTT 6x + Sy — 2 = 0 AUHT W@ET 45° FT BT A1G97 TIET @I THEHT
AT SRR |

Find the equation of a straight line passing through a point (2, — 1) and making an angle of 45° with the
straight line having equation 6x + 5y —2 =0. [SEE 2073 S']

faggr @ ABCD @ fani AC #7 &fiwr 3x — 4y + 10 = 0 T sfdifag B &
frdameme® (4, - 5) 9T fawl BD #1 g mr ameTeE |

The equation of a diagonal AC of given square ABCD is 3x — 4y + 10 = 0 and the
coordinates of vertex B are (4, — 5). Find the equation of diagonal BD. [2071 R]

ABCD w3ar o & | #war faeei BD &7 i@ « - 3y = 2 WU AB T BC & D
THFCEE TAT TSR | L
ABCD is a square. If the equation of its diagonal BD is x — 3y = 2, find the equations of +
AB and BC.

T T



12A.

12B.

13A.

13B.

1A.

1B.

2A.

2B.

3A.

3B.

4A,

4B.

5A.
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[T 2x — y = 3§ GHMFGE W5 W@EE 3x + y =7 T3y = 4x — 5 #T awge fawgame oW @t gefiar

TT AMTSTRrE |
Find the equation of the line passing through the point of intersection of the lines 3x + y = 7 and
3y =4x — 5 and parallel to the line 2x — y = 3. [SEE 2073 S]

WEE x+y=5T x—y=1% yfaegeq fag WO I T W@ 20 + 3y = 5 W GUEAFAL g7 Sar @rar
FHET T AR, |

Find the equation of the line passing through the point of intersection of the lines x + y=5and x—y =1
and parallel to the line 2x + 3y = 5.

zzﬁm?&?§+%— | X@E® v+ = 3T 2c - 3y — | B ARsHR g 9O g T @My - x - 6 8T
FAMFAR g 9 a T b &1 AMe® TAT ASer, |

If the Iinc£+§ =1 passes through the point of intersection of the lines x +y = 3 and 2x — 3y = 1 and is

parallel to the line y = x — 6, then find the values of @ and b. [2068 R]

aﬁm%mi+§=l‘<ﬂw;c=3ux:—3y=|2a3ruﬁ|ﬁ3=rﬁ§mwﬂm2x+3y=8#w
qH gg M a T b FT AHE® JaT ASTR. |

If the line i +§ = 1 passes through the point of intersection of the lines x = 3 and 2x + 3y = 12 and is

perpendicular to the line 2x + 3y = 8, then find the values of @ and b.
ADDITIONAL QUESTIONS

aﬁw%mi;zl;:1i@ﬁ@xw:st2v—351=oaﬁwﬁﬁ§zﬂﬁ§wmtim2x+3y=sﬁw
FAATE &g 9 ¢ T b &1 AFEE T0T TSR, |

If the line f—‘ +‘§= | passes through the point of intersection of the lines x + y = 5 and 2x — 3y = 0 and is
parallel to the line 2x + 3y = 5, then find the values of @ and b,

A aE W@ y=mx + c W@EE x — 2y =— 1 Tx + 3y =9 F Wowge g e amg T@ry= 4x+8
T AT §75 99 m T ¢ F AASE 0T TSR, |

If the line y = mx + ¢ passes through the point of intersection of the lines x — 2y =—1 and x + 3y =9 and is
parallel to the line y = 4x + 8, then find the values of m and c.

2x+ 3y + 7 =087 T W& X-@UE 5 qAGT den@rd qHET T A edard |

Find the equation of straight line orthogonal to 2x + 3y + 7 = 0 and making X-intercept 5.

Tx+5p+ 12 =0 F7 a7 9% Y-GUE 7 A T @I THIET 0T ASTRR, |

Find the equation of a straight line perpendicular to 7x + 5y + 12 = 0 and making Y- intercept 7.

3x —dy+5 =0T TF GE & A WE® 2x + y =5 x—y= 1 F Taegad (a5 T I T3 w@rar
Tt e |

Find the equation of straight line which is perpendicular to the line 3x — 4y + 5 = 0 and passes through the
point of intersection of the lines 2x+y=5andx—y=1.

s T W@y = mx + ¢ WEE x — 2y =— 1 Ty =2 F Jia=ged fag 9 9g T @My = 4x + § T
g g T m T ¢ FT AME® TaT ATGTard, |

If the line y = mx + ¢ passes through the point of intersection of the lines x — 2y =— 1 and y = 2 and is
perpendicular to the line y = 4x + 8, then find the values of mande. 4

faguat faFae AD %1 gH@0T TT dETEE |

From the given figure, find the equation of AD. E
T iid & A2, 4)
AABC &1 fi¥E=e® A(2, 4), B(1, 1) TC(5, LI AABCHFT B2 D €4, 5) :
wAF AD T S91E AE 1 THiEURE T aeder | / \
The veritices of AABC are A(2, 4), B(1, 1) and C(5, 1). Find 3
the equations of median AD and height AE. BILLHE D CG.1)

forge® A T B %7 MaTE#e® WM (5,4) T (- 3,2) T ABAE 2 : | 1 Fqamedn fasmr T fag ©
WE W T AB T T g9 W@ qHIHT I AAEGR A |

The points A and B have co-ordinates (5, 4) and (- 3, 2) respectively. Find the equation of the line
passing through C which divides AB in the ratio of 2 : 1 and perpendicular to AB.
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5B,

6A.

6B.

7A,

7B.

8A,

fage® A3, 6) T B(— 6, 9) SiTEd WHT @5 g7 T AB W& 2 ; | % S 9aar f9mq T @rer
THTETT YT AR |
Find the equation of the line perpendicular to the line joining the points A(3, 6) and B(— 6, 9) which
divides the line AB in the ratio of 2 : 1.
famgE® (3,2) T (5, - 6) e WEvEH qFaHFd THIET fFEmeTar |
Find the equation of the perpendicular bisector of the line segment joining (3, 2) and (5, - 6).
aft qHATE AP TgeT fawviar dfran fage® (3,7) V(- 2. - 5) W AFT faavier THfie @ amgqerd |
If (3, 7) and (- 2, — 5) are the end points of a diagonal of a rhombus, find the equation of its other diagonal.
[T 2x —y+ 7 =0T 45° 1 F7 199 T fag (4, 5) IO I W@EES! THHTT 9T eI |
Find the equation of the straight lines passing through the point (4, 5) & making an angle of 45° with the
line2x—y+7=0.
@ 3x +y—5 =0 4T 45° BT 07 F1G T fog (2, 3) IO I T@EEH THHTT T01 TSR |
Find the equation of the straight lines passing through the point (2, 3) & making an angle of 45° with the
line3x+y—-5=0.
fag (2. 1) we fafausr gisier foar W@EE wo@e @1 @1 6x + 5y - 2 = 0§ 135° BT F0T
ARG, WA A1 3% HaT WEEH! FHET T AR |
Two straight lines are drawn through (2, — 1) each inclined at 135° to the straight line 6x + 5y — 2 = 0.
Find the equations of the two straight lines.
u3ar & PQRS & uger ofvifag P2, 3) T faevi PR #1 wfteor x — 3y =2 g | ofvifag p =@ o g€
EEEH THFOT Tl SR, |
A square PQRS has a vertex P(2, 3) and the equation of the diagonal PR is x — 3y = 2. Find the equation
of two sides of the square through P.

s ANSWERS mm

A. BASIC QUESTIONS

1A dx+y=9 1B. x—y+5=0 2A. 3x+3y—5=0  2B. 3x—Ty—20=0 3A 3x+4y—17=0
3B. Sx+Ty+19=0 4A, 24x+7y+20=0; 4 units 4B. x+y=38;24/2 units 5A. x- % +25=10
5B. 8x—5y+58=0 GBA. x+y=12 6B. dx—5y-6=0  6C. 2x+y=10 6D. 3x—y=14

TA, 4x-y+12=0 B, (5T 1Lx+y=12 BA. Zx-5y+7=0 BB. Ix-4y+7=10 9A. 9x+3p+13=0
9B. 3x -2y +4=0 10A. Sx—y=2lorx+5p+1=0 10B. 11x -y =23, x4+ 11y+9=0
MAdx+3v-1=0 1MB.x+2y=7,2x-y=9 12A. 2x-y=3 12B. 2x + 3y =12
13A. 1, -1 13B. 5/3, - 5/2

B. ADDITIONAL QUESTIONS

1A. 6.4 1B. 4,-10 28, 3x-2y=15 2B. 5x— Ty+49=0 3A. dr+3p=11

3B. 4,-11 A, x+y=11 4B. 3x+y=10,x=2 BA 1Zx+3y=4 58, y=3c+17

BA. x—4y=12 6B. 10x+24y=29 TA. x-3v+11=0,3x+y=17 TB. x+2y=8,y=2r-1
BA. x+11y+9=0,11x— y—23=0 BB. Zx—y=1,x+2y=8

ShsT AERWIEE [ PAIR OF STRAIGHT LINES )

A.
1.

2A,

2B.

3A.

3B.

4,

BASIC QUESTIONS
G FiATe T 3% EEeET wHE T SEE, Tl e E FI0  I ae e |

Find the equations of two lines represented by the given equation. Also, {ind the angle between them.

Ao 33X —8xy—37 =0 [SEE 2075R"] B. 6 +xyp—)"=0 [SEE 2074 8]
C 27 +3xp+°=0 [2072 R] D. 27 +7xp+37=0 [2058 R, 2068 R']
¥+ 2xy 47— 2x - 2y — 15 =0 & giafAfaca T T@EE w6 ST |
Determine the lines represented by the equation x™ + 2xy + 3" — 2x — 2y~ 15 = 0. [2068 R]

FHIETT 20 — Sxy— 3" + 3x + 19y — 20 = 0 F IAGT UF AIST HLA T@EEH THHWOT (Feed | [2066 S)

Find the equation of a pair of straight lines represented by the given equation 2x* — Sxp— 35" + 3x + 19y - 20 = 0.

5¢ — By + pt = 0 TEART T T W@EEAE GAGg WA p B AW 6T AEHER | 6
5x°— 8y + (p+ 8)y" = 0 & AT Ferem w@rEEH FHEOT A AT AMSTRR |

If the straight lines represented by 5x° — 8xy + py" =0 are ?erpcndicular to each other, then find the value of p.
Also, find the equations of straight lines represented by 5x” — 8xy + (p + 8)y* =0. [2071 R]
afy THEFTT 327 + 8xy + )’ = 0 & Wlatafaea T ¢ X WES UF ATTHAT a5 gA 99 §F W@reEH
AT WHEHTOT T ATSE |

If two straight lines represented by an equation 3x” + 8xy + my” = 0 are perpendicular to each other, find
the separate equation of two lines. [2070 R']
fegua wiwoer giafafieg 1 5 WEEEd THFT @ AETer T & WEEEEH B 9f 1w aneer |
Find the equations of two lines represented by the given equation. Also, find the angle between them.

A x*—2xpcosec@+17=0 [2059 R] B. x'—2xpcot2a—)"=0  [2065R’, 2068 S']



5A.

5B.

6A.

6B.

7A.

7B.

8A.

8B.

9A.

9B.

10A.

10B.

4A,
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THHTT % + 2xp sec 0 + 7 = 0 A TG W@E® (qF1 AP ¢ 9T o = 0 75 ST THNTE TR |

If  be the acute angle made by the straight lines represented by the equation X+ 2y sec O +97 =0,
prove that o = 0. [2067 R*, 2070 S']

R x* + 2y cosec B + yF = 0 & Wiaflgea T SIS WEEAHH! GAS o WY, THIE THEIE,

If the acute angle between the pair of lines represented by x* + 2xy cosec 8 + ) = 0 is a then prove that:

o =90°-0. [SEE 2073 S, SEE 2073 S', SEE 2074 R']
I famgate S T 207 — Sxy + 2)F = 0 & yiafiEes T UXE W@EwET @ g U WEed UEe
FHIHTT IHT TSR |

Find the single equation of pair of straight lines passing through the origin and perpendicular to the lines
represented by 2x°— Sxy + 2)° =0 [SEE MODEL 2076]
FHF 2" - 3y — 57 = 0 & vt T 9 W@EEdT aF9 g1 1 I3 famgae W o Sier
TEEEH TF THFT T07 TSR |

Find the single equation of a pair of l:lmlght lines passing through the origin and perpendicular to the lines
represented by the equation 2x* — 3xy — 57 = 0. [2070 R]

¥ = Sxy + 4y = 0 viafafeea T EEEET v g fag (1, 2) 9 AW E@rE HET 6 aee |
}-md the equculon of lines which pass through the point (1, 2) and perpendicular to the lines represented
by X —S5xy+ 47 =0. [2071 R']
X —xy—2)? = 09 e T TEEEdT @ WE foeg (3, - 1) A1 T @ qHEr O e |

F lnd the equation of lines which pass through the point (3, — 1) and perpendicular to the lines represented
by x* - xy— 237 =0,

afg TFTT 247 + hooy + 3y = 0 F afafeg T SeT WEEfaEEr F07 45° 9€ k # gARAS qAH W
TS WEEHT AT THEUES T 0T SEE |

If an angle between the pair of lines represented by the equation 2¢% + kxy + 3% = 0 is 45°, then find the
positive value of & and also find the separate equations of the lines. [SEE 2075 R, 2075 R;]

A FHFTT 207 + foxy + 37 = 0 & Hferffed T J@ESTEH FIT 45° A k T HAA T LT |
If the angle between the lines represented by 2x° + kxy + 3)” = 0 is 45°, find the value of £. [2071 8]

FHET 3x° + xy — 10)7 = 0 F giamiaed T4 W@eedT gHWFE g9 T fawg (1, 0) WX oW 0F wEt
TEETET HIHT IwT FI"TITF@'({ |

Find the equation of a palr of lines passing through the point (1, 0) and parallel to the lines represented by
the equation 3x” +xy— 10y = 0. [2074 R]

FHFT x° + 3xy — 4’ = 0 & vl T TFSieT 9 WREHT gHEaL g9 T fEg (0. 1) 9T s
UEHIET G WREH UFHd qHF0T 91T dSTard |

Find the single equation of a pair of straight lmeb pahsmg through the point (0, 1) and parallel to the pair
of straight lines represented by the equation x* + 3xy — 4y” =0, [SEE 2074 S]

#\wma,,wb]y—c.—ota;x—bg-mg—oﬁ‘nwmmﬁé?{'m?ﬁmﬁﬁwm
WEEH TFA FHIFT T TSI |

Find the single equation of pair of straight lines passing through origin and parallel to the lines
ax +bhy+c=0and ax + by +e2=0. [2068 51

ax* + 2hxy + by = oé‘mﬁmmﬂmﬁﬁgwmi@wmwmwmﬁl

Find the single equation of the lines through origin and perpendicular to the lines represented by ax” + 2hxy + by” = 0.
ADDITIONAL QUESTIONS

TAF! THEFTEE Yiariae T 7T a7 FHFOEE T FGTEN | 414 41 W@e® fa=s $07 I aea;
Find the separate equations of the line represented by the following equations. Also, find the angle
between the lines:

A Xy Hx—y=0 B. X+dxy +)'=0 ¢ yYox-6"=0

Ao FHIFEES YAt T aremary aHFEE T6T aeTe | AT 6 e faasr #ur

Find the separate equations of the line represented by the following equations. Also, find the angle
between the lines:

A 2 -6 +xy—16x+24y=0 B. 3x'-Top+27+3x—y=0

AAF! FHEEES Yafifi TE FEET AHEEE T AETER | AT W e s o a6 S
Find the separate equations of the line represented by the following equations. Also, find the angle
between the lines:

A, X+ 2xpsecB+)y =0 B. x -~ 2xpcotA -y =0

THFOEE (¢ — 36° ) x° + 8abxy + (b — 3d°) y' = 0 & FAE W@ee fa=er afresnr 120° g5 st
yarfere THER |

Prove the an obtuse angle between the straight lines represented by the equation
(a —3p° )x + Babxy + (b —3a”)y =01is 120°.
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4B,

6A.

6B.

7A.

7B.

8A.

9A.

9B.

10A.

108B.

THFEE (30— o’ ) X — Babxy+ (3’ — b) y* =0 & TR WEE el TEAH 60° 775 s it e |
Pro}!e the an acute angle between the straight lines represented by the equation
(36" —a” )x” — 8abxy + (3a” — b") vy =015 60°.

TEH AT ETE a1 a7 AT THHETT 6T SAer, | a1 faeftee fa=ar m oft war svmeer |
Find the homogeneous equation of 2nd degree from the given pair of lines. Also find angle between them.

A x+ty+3=02x+y=1 B. x+y=0,x—y+1=0

FHIFEWT 642 + xy — 25x — 32 + 25 = (0 & TAMGT WEEH THFEE JAT dASTar] T df @l Tiasge
fag T FMETR |

Find the separate equations of the lines represented by 6x? + xy— 25x — y* + 25 = 0 and find point of intersections,
FEHCT 22 + 3xy + 2)2 + Sy + 4y + 3 =0 TATS WEEH THHFUEE TAT dMSTar] T & @l Haege
famg qaT SIS |

Find the separate equations of the lines represented by the equation x* + 3xy + 2y* + 5y + 4x + 3 =0 and
find point of intersections.

20 — xy — )P+ Sy +y+ 2 =0 gt T SET WEE tan (3) P FET SawET g S
TSR | AT Y SiTeT WaewdT wHiET 9f T Seer |

Show that 2x* — xy — 1% + 5x + y + 2 = 0 represents two straight lines intersecting at an angle of tan '(3).
Also, find the separate equation of the lines.

- —x+ 3y -2 =04 3§ fAERES g Tig Wi e | f WEEs aHEuEE I
e ¥ fafie® awaT g T8 wi=aeT g W SEeTer |

Show that x> —)* —x + 3y — 2 = 0 represents a pair of straight lines. Find the equations of these lines and
show that they are intersected at right angle.

4 = exy + 9y = 0 & TG FETGE W@EE TR AU A W@ FHEOEE T AETEE |

Find the separate equations of lines represented by 4x” — 2kxy + 9y” = 0 if the lines are coincident.
FHFT o’ + 3y - 2(k — 1)y" = 0 F ST @EE ATIHHAT %9 ¢ A W@ qFHF0EE T e |
Find the separale equations of the lines represented by kx* + 3xy — 2(k — L)" =0 if the lines are
perpendicular to each other.

afe FHFT 27— Tay+ byt = 0 o TG EEETTSN BT 45° 9T L HT /A HHe AT 7

If an angle between the lines represented by 2x* — 7xy + k7 = 0 is 45° then what is the value of & ?

FHEFTT (5Sm — 4) X" — m xp — 6 my” = 0 F TG WESEAHT TP 45° A i F GAHF A TG0
TSR | U1 STST WEEH! Eigs THHEE U T0T FFmeTer |
If the acute angle between the lines represented by the equation (5m — 4) X' = mxy—6my’ =0 is 45°, find
the positive value of 'm'. Also, find the separate equations of the lines.

HEEEHT GUSEE 4 T 5 aIg @1 T fawge® (2, 3) T (4, 5) WL 99 @T 34 SWISH ar@ees T
FHIETOT T AR, |

Find the single equation of straight lines which of one is making intercepts 4 and 5 on axes and the other
is passing through the points (2, 3) and (4, 5).

FHEEHT GUEEE® 8 T 10 FAEA @1 T FAgE® (4, 6) T (8, 10) W I @M g9 TG MU@EEH H
FHIETT TAT AR, |
Find the single equation of straight lines which of one is making intercepts 8 and 10 on aves and the other
is passing through the points (4, 6) and (8, 10).
mmm  ANSWERS =
BASIC QUESTIONS

(x=3y)=0; 3x+y)=0; 90° 1B. (3x-»)(2x+)=0;45"0r135" 1C. x+y=0and 2x+y=10; 18.43° or 161.57°
x+y=0andx+3r=0:45"0r 135° 2A. x+y+3=0,x+yp-5=0 2B. x—-3y+4=02x+y=35
p=-5x-y=05-3y=0 B, x+3y=0,3x-y=0 4A. x=(cosec ® = cotB) y; tan (£ cot B)
x—y(cot 2a + cosec 2a) =0, x — y (cot 2u — cosec 2a) = 0, 90° BA. 2¢%+ Sxy+ 27 =0 6B. 5x'—3xy—207 =0
x+y-3(dx+y-6)=0 TB. (Zx+ty-5)(x-y-4)=0 BA. k=7,2x+y=0andx+3y=0

+7 9A. 3 txy— 10V —6x—y+3=0 9B. ¥ +3xy—4 - Ix+8—4=0 10A. ax® + 2hyy + by* =0

by® = Zhyy + @y’ =0
ADDITIONAL QUESTIONS

x—y=0x+y+1=09° 1B. .\’+{2+\1’§)}-‘=ﬂ‘x+t2—\}'—3}.1==0: 60°,120°  1C. y=3x,y+2x=0; 135 or 45°
2x—3y=0,x+2y =8, tan”’ (%) 2B, x—-2y+1=0,3x—y=0;45% or 135°

xt+ysect +ytanf=0,x+ysecH-ytanB=0, =180 3B. x=(cot A+ cosec A)yand x = (cot A — cosec A ) yv; 30°
26t 4+ 3oy + 7t 4+ 5x 4 2p =3 tan! (:E% 5B. ¥+ x+y, 90° BA. 2x+y—5=0,3x—y-5=0;(2, 1)
X+y+1=0,x+20+3=0,(1,-2) TA. x—yp+2=0,2x+y+1=0 TB. x—y+1=0,x+p=2

k=46 2x-3y=0,x-3y=0,Ix+3y=0, 2x+ 3y=0 8B. 2, Zx=yx+2y=0 9A, 3or-15

x=3r=0,x+2p=0 10A. 57 —xy—d' — 150+ 24y -20=0  10B. 5" —xy— 4" - 30x + 48y —80=0
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E{FE &AFT TAT Al TIH THREE® defard | (Write about conic section and its types.)
& 77, TREET T ERIREET 7 AAERE Joorg T |

Mention the conditions of formation of ellipse, parabola and hyperbola.

BASIC QUESTIONS

TAH FF (EIEF T A T6T FMSTH. (Find the co-ordinates of centre and radius of the circles):
A 2 +2)7 - 20x 28y +98=0 [2075R;] B. 97+ 9’ 36x+6y =107 [2062R, 2065R]

TZeT qOH FHIHEAT 40 + 47 -~ 24x — 20y -~ 3 = 0 WU G JOH FRagH FMLOEF T A T™0
|
If the equation of a circle is 4x* + 4y — 24x — 20y — 3 = 0, find the co-ordinates of its centre and the

diameter of the circle. [2062S, 2070 R']
TSET Fea FHHTT 207 + 27 + 20 = 4x + 20y T T AR Fralarg! (MeUEH T A Tl AR |

If the equation of a circle is 2x* + 2)7 + 20 = 4x + 20y, find the co-ordinates of its centre and the diameter
of the circle.

oy TfFT 7 + 37 + dx — 6y + 8 = 0 TTHT TAPT TIET AMH TF FIH MauEHe® (0, 2) 9T Ik
ATH AHT G AaEHFE® TAqT TSR |

If the coordinates of one end of a diameter of the circle having equation x* + 3* + 4x — 6 + 8 = 0 is (0, 2)
then find the co-ordinates of the other end of the diameter. [SEE 2074 S, SEE 2073 S]

afe qftEwr ¥ + )7 — 6x + 4y + 8 = 0 IUH qARN U3 AR UF FIH| MaaEgFe® (1, — 1) ¢ IF
AEH AH G9! MEEHFe® TAT TSR |

If the coordinates of one end of a diameter of the circle having equation x* + 3" — 6x + 4y + 8 = 0 is
(1,— 1) then find the co-ordinates of the other end of the diameter. [SEE 2073 S
famge® (- 1,3) T (3, 1) WIEA W@ 7ed fawgane 9 T Ffaws (4, 6) AUH TS THFWT T0T AGTRE, |
Find the equation of the circle having the centre (4, 6) and passing through the midpoint of the line
joining the points (— 1, 3) and (3, 1). [2072 S]
frge® (4, 1) T (- 8, - 1) WTEA W@ETEH 7 famgame I T A (2, 3) AUHT TAH THFC THT TSR |
Find the equation of the circle having the centre (2, 3) and passing through the midpoint of the line
segment joining the points (4, 1) and (- 8, - 1).

F7% a7 (1, 2) W@ T W@EE 1+ 2y =3 W+ = 4 BN Tieaaq famg WO o o Fiar T aedar |

Find the equation of the circle having centre (1, 2) and passing through the point of intersection of the
linesx+2y=3and 3x+y=4. [2072 R]
%% (3, 4) TP TIST a0 WEE 3x—p = 14T 2v — p = 7 F Wi=ag fawg X (g | |1 a0 G
AT TSR |

A circle having centre (3, 4) passes through the point of intersection of the lines 3x — y = 14 and
2x —y = 7. Find the equation of the circle. [2070 ']
fa=g (0, 2) aTE I I FAH! §E AEEH GHIFEE 4y — 2y = 5 T 8x + 6y = — 5 WU JAH FHETT
T ASTRI |

The equations of two diameters of a circle passing through the points (0, 2) are 4x — 2y = 5 and
8x + 6y = — 5. Find the equation of the circle. [2068 S']

W@EE v~ y=4T 20+ 3 y+ 7 =0 F Yo a5 Fwiag 9@ T fag (2, 4) TR) T 9@ g4
T SR, |

Find the equation of the circle having the centre as the point of intersection of the lines x — y = 4 and
2x + 3y + 7= 0 and passing through the point (2, 4). [2068 R]

fagE® (2, 3) T (5, 4) X T q4T Feaiag @1 2 + 3y — 7= 0 71 T4 Fa0 GHFT TT TSR |

Find the equation of the circle passing through the points (2, 3) and (5, 4) and centre lies on the line
2x+3y-7=0. [SEE 2073 RY]

fage® (3,2) T(5,4) T I TFF 3x—2y— | =0 AT T IeIT THFHLT T6T SR |

Find the equation of the circle which passes through the points (3, 2) and (5, 4) and its centre lies on the line
3x-2y—1=0. [2071 8]

X-a5T faeg (3, 0) AT T T (1, 2) Poreg, SIOT ST ereby SiehaT T SATTGMERL | [2064 RY)

Find the equation of the circle which touches the X-axis at a point (3, 0) and passing through point (1, 2).
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9A.

9B.

10A.

10B.

11A,

11B.

12A.

12B,

13A.

13B.

14A,

14B.

15A.

FrEfarg (b, 4) TOT X-3S (— 2, 0) T (4, 0) 9UX AW FA& GHIET 90T ST |
Find the equation of a circle having the centre at (b, 4) and passing through the points (- 2, 0) and (4, 0)
of X-axis. [2066 S)

TSI YTEUTH TRt @ deer fREE (5, 7) , (- 1, 7) (5, - 1) ugen fafvaa fawgame awET ghmn
e | I fAfyee fager frdames o aee | 919 9 9 famge o T faeey o SRR |
On a wheel, there are three points (5, 7), (= 1. 7) and (5, — 1) located such that the distance from a fixed
point to these points is always equal. Find the coordinate of the fixed point and then derive the equation
representing the locus that contains all three points. [SEE MODEL 2076]
A ST faamdieE USer @9 AQEAT qUIER ATET v TG G q9E G | SHEed a9 ST
fréameaeE (1, 2), (3, 4) T (3, 2) B | faiteeare awEr oo o fafv=a fager fMéwes Tar ameRd |
I FATER 99H g TaHT FHET I AETa |

Three students are sitting in a playground to make a circular path. They are sitting on the circumference,

the co-ordinates of their position on the circle are (1, 2), (3, 4) and (3, 2). Find the co-ordinates of the
point equidistant from their position. Also, find the equation of the locus.

fagE® A(—4,-2), B(2, 6) TC(2, - 2) X T Feia AT e |

Find the radius of the circle which passes through the points A(—4, — 2), B(2, 6) and C(2, -2).  [2060 S]

R (1, 2), (3.~ 4) T (5, — 6) X I JAH AATE T TSN |

Find the radius of the circle passing through the points (1, 2), (3, —4) and (5, — 6). [2063 R]

e @ty =1 F W+ )" = | T T e Fiegg W I e g8 T e |

If the line x + y =1 cuts a circle ¥* + y* = 1 at two points, find the distance between the two points.[2062 K]
FR(Evg (0, 0) T HAH 2 THE TUHI JoP! THFLT T AMGHEN | 9% 900 T @l x + p =2 &I
yia=aRe fagres Miesee o T aMeTE |

Find the equation of a circle with centre (0, 0) whose radius is 2 units. Also, find the co-ordinates of the
points of intersection of the circle and the line x + y=2.

T 1 + )7 — 6x +y = | W TR Fd g T g (4, - 2) TR T qa@r aHiET 6 aee |
Find the equation of a circle concentric with the circle x* + y* — 6x + y = | and passing through the point
(4,-2). [2072 R]

20+ 27 A — 2+ 1 =0 HT AHESE g T o (4, - 2) X W IR THIH T AR |
Find the equation of a circle concentric with the circle 2x* + 2y + 4x — 2y + | = 0 and passing through the
point (4, —2). [2070 S]
fegwaT foamT JUER qUE® A T B 1 Ffage® AW X TY F 1 afs X+ [Fry ey i=0]
fAéame® (2, 3) VI B FTTHEW ' + )7 — e+ 6p+ 1 =0T 99 T A & = ,_L\

#

wHfteT frarede | [SEE 2074 R] 2 \ ' B
In the given figure, the centres of two equal circles A and B are \ x2.3»/\ ¥ )
X and Y respectively. If the coordinates of X are (2, 3) and the equation of \5__ g x____,/

circle B is x* +3* — 2x + 6y + 1 = 0 then find the equation of the circle A.
AW T x5 + 7+ 3x — Ty — 2 = 0 N AdAEET quE gq T fag

|x!—y3+3x-- ?}'-l-i}|

W ogie THY e M

(—1,-2) %% WUH TAH THIHLOT TAT FSTEN | ; BT 4
Find the equation of circle whose centre is (— 1, — 2) and which has the same I\\i b= }j \ j
radius as the circle x* +y* + 3x — Ty — 2 =0. Mg s e
faguar faamr dmfamg X TOH 99 A 99 B F Befag YA MGHET G Afy [Py ey 120
I9 B 3 WEET )7 dx+ 6y - 12 = 0T X 3N PrSE@eE (- 4, 5) I / “\L

I 9 A BT GHEHTT I9T FSEE | A X»/L\,B
In the figure, the circle A with centre X passes through the centre ¥ of the l\‘ -"}\j_//
circle B. If the equation of circle B is x* +3* — 4x + 6 — 12 = 0 and the “"//.—H\
co-ordinates of X are (— 4, 5), then find the equation of the circle A. [ SEE 2075 R] 3 %

G 20+t + dr + 6y — 12 = 0 BT % WO AW T IR (4, 5) TR qEB I/"r\_\\\{”' i’,}
FHHTT T AR | "

Find the equation of the circle whose centre is (4, 5) and it passes through the
centre of circle x* + y* + dx + 6y — 12 =10

Friaeg (2, 3) WO T FHFT 27 + )7 — 6x + 2y + 6 = 0 AUH[ TAHN Frai6rg AL A TP THET
TAT TSR |

Find the equation of a circle with centre (2, 3) and passing through the centre of the circle x* + % — 6x + 2y + 6 =0.

X +y +dx+ 6y -12




15B.

2A.

2B.

3A.

3B.

4A,

4B.

5A.

5B.

6A.

6B.

7A.

7B,

8A.

9A.

9B.

10A.
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Frafarg (3, 2) 9UH T FHIEOT % + 7 — 2x + dy — 4 = 0 HUHT DT Frafarg JCL T AR THEHT

qxr ﬂ‘llaﬂ-ém |
Find the equation of a circle with centre (3, 2) and passing through the centre of the circle
P+ —2x+4y—4=0. [2071 R]

ADDITIONAL QUESTIONS
OB UG, HTATE T Fv5 TT SR THH! AHE FIe® (7 B

Find the equation, radius and centre of circle whose ends of diameter are:

A, (0,1)and(1,1) B. (1,2)and(3,4)
FHIETT X% + 37 — dx — 6y — 12 = 0 HUHT TAH! TIT AWH TF &I (2, — 2) W APl FIFI (AEMEFe® T
|1 AATHFT T¥aATg TAT AT |

If one end of a diameter of a circle x* +)? — 4x — 6y — 12=0 is (2, - 2), find the coordinates of the other
end and the length of the diameter.

afg g’ + 7 10x — 12y + 51 =0 FT AT TF 3 (8, 7) WC HH FI# (MSMEH AT AT, |

If one end of a diameter of the circle x* + y: —10x—12y+ 51 =01s (8, 7). find the coordinates of the other end.

HIAT 5 UHTE qAT FE X-HeT O T faeg (2, 3) AR I qaE FHIE0T 99 e |

Find the equation of circle with radius 3 units and the centre lies on the X-axis and passing through the point (2, 3).

AT 5 UHE T I Y-HT T T g (4, 3) L I qWRT T T4 AMGE, |

Find the equation of circle with radius 5 units and the centre lies on the Y-axis and passing through the point (4, 3).

Fafavg (6, a) TGT Y-TIET (0, — 2) T (0, 14) WU AW FAH HIST TAT FASTER |

Find the equation of a circle having the centre (6, a) and passing through the points (0, — 2) and (0, 14) of Y-axis.

FREg (— 8, P) TGT Y-S (0, ~12) T (0, 18) AU T qOa THIHLOT TAT TSR |

Find the equation of a circle having centre (— 8, P) and passing through the points (0, — 12) and (0, 18) of Y-axis.
g (4, 2) TR AW TFF AT 0+ - bx+ 4y | = 0 FT FEET AEAL G JOF! THGCT T AMSTE, |

What is the equation of the circle through (4, — 2) and having the same centre as the circle
Yy —bx+dy—1=07

T ) - dx+ by +4=0FT U AT A T AT 5 THE TUH JAH THFT T4 AR |

Find the equation of the circle concentric with the circle x* + y* — 4x + 6y + 4 = 0 and whose radius is 5 units.

AT 10 THTE T fage® (3, - 2) T (= 1, 6) TR I I3 THHWT T07 TSR, |

Find the equation of a circle which passes through the points (3, — 2) and (- 1, 6) and its radius is 10 units.

a1 UFE TR (1, 1) T (2, 2) 9O S a#! THIST TA9T FTSTar |

Find the equation of a circle which passes through the points (1, 1) and (2, 2) and its radius is | unit.

TEE 20 +y=5T x—y=1 8T T Y-9T15 g qad! qHIHT AT TMSTer |

Find the equation of a circle touching the Y-axis and whose diameters are 2x + y=5and x — y = 1.

MEEE x+y=2T 2 +y=— 28 T X-3I&ETE G JAH FHIET TAT TSR |

Find the equation of a circle touching the X-axis and whose diameters are x + y =2 and 2x + Y —]— 2
{3,

Fegtarg W x — 4y = | W1 @ T fawgE® (3, 7) T (5, 5) WUX 9 quSl / "‘\(3_5}

FHEHTT T TSR | [ \x—dy=1
Find the cquation of the circle which passes through the points | ]
(3, 7) and (5, 5) and having its centre on the line x — 4y = 1. \m_ __/'/

fage® A(5,4) TB(3, 2) X S qA&T Fv% @ 3x - 2y = | AT TG 7, A& THFOT 0T TSR, |

Find the equation of the circle passing through the points (5, 4) and (3, 2) whose centre lies on the line  3x-2y=1.

ITEE T T T 1+ — 4x — 6y — 12 = 0 FT ATHHT THFLT TAT AR |

Find the equation of the diameter of circle x* +y* — 4x — 6 — 12 = 0 passing through origin.

g (4, 5) QX 9 T &' — 4x — 6y + )7 =23 BT TSI THHWT T TSR |

Find the equation of the radius of circle x* — 4x — 6y + y* = 23 passing through (4, 5).

FHETT 27 + 37 — 10x + py + 13 = 0 WS qAHT Brafarg (5, — 2) 9T p B AT YT @€ efeqme qfer a=m
SR |

The centre of a circle having equation x* + 3 — 10x + py + 13 = 0 is (5, - 2). Find the value of p and also
the radius.
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108, FHFTT 27 + )7 — dx — ky + 11 = 0 TR IO FHAg (2, 3) N &k FT AW TAT G DT A G

T AMGRI | )
The centre of a circle having equation x™ + y" —4x —ky + 11 = 0 is (2, 3). Find the value of & and also the
radius of the circle.

1A, ITHIEFATE 4 THTE 6T Y-HETE g7 T X-@YE 6 &1 T FIEA qaa! deafaeg dfedl Jqaiaar 1&g a4

11B. Y Faamm gael $frg R & | 90 -7 S(7, 0) AT SHT G T -HEWT

12A. T x—}’*ZA—OWWWWJ—I—ZQEH‘[WWF:"W

12B. 99 x* + )7 + 2y = ( 9T UGN AT FHET x — y = 2 | 41 @1 =9 g aal

I qa# FHHWT T4 AT |
Find the equation of the circle whose centre lies in first quadrant, touches the axis of y at a distance
4 units from the origin and cuts intercept 6 from the axis of x.

PQ = 48 UHEH GUE FACH | AT S o THEHLOT G071 TSR, |
In the figure alongside, R is the centre of the circle. The circle touches x-axis at
S(7, 0) and intercepts y-axis with PQ = 48 units. From this information, find the
equation of the circle.

?{ﬂ?‘r FHHTT IT TSR |
If y — x = 2 is the equation of a chord of the circle x* + y* + 2x = 0, find the equation
of the circle of which this chord is a diameter.

FaH! FHIFTT TT AR | Equation = ? ‘r/
If x — y = 2 is the equation of a chord of the circle x* + y* + 2y = 0, find the equation
of the circle of which this chord is a diameter.

Em  ANSWERS s

A. BASIC QUESTIONS
-1 5

1A (5,7);Sunits  1B. (2~—) dunits  2A. (3 5),8um'ts 28. (1,5),8units  3A (—4,4) 3B. (5,-3)
4A. .r3-13—8x—12. F27=0 4B, X +) - 4x—6y=12 SA. 4y —Ix—dy+d=0 §B. Xy —6x—8y=0
BA. x* +‘|1—x+’;y—1[] 0 6B. .1+ —l‘( by —-40=0 TA. X+ —10x+2p+1=0 TB. J+y —bx—8y+21=0
8A. X+ -Gr-4y+9=0 8B. x*+) -2x-By-8=0 9A, ¥y -dr- 6y - 12=0 9B. X'+y -dx —Gp+11=0
10A. 5 units 10B. 10 units 11A. A2 units 11B. 2% +17 =4, (2,0}, (0, 2) 12 C 4y —6x+y+6=0
12B. 2+ + 2x—y =30 134 7+ —dx— Gy +4=0 13B. 27 £ 27 +dx + 8y—23=0 A 457+ 8e—10y—59=0

14B. X+ - Bx—10y-59=0 15A.x" +y' -4x -6y -4=0 15B. .+~ G- dy=7

B. ADDITIONAL QUESTIONS

g % | 3 F
1A Fay-x-2p+1=0;(5,1),05 1B. P+ —dx—6r+11=0;(2,3,+2  2A (2, 8), 10 units 2B. (2.5)
A, PV —12ct11=00r ¥+ +4x — 21=03B. ¥+,/=25 ¥+ -12p+11=0 4A 4yt 12x—12y=28
4B, P+ +16x—6y—216=0 SA. 1t —br +dp+12=0 5B, P+ —dx+6p —12=0
BA. X +)' - 18x— 12y +17=0,x+)" + l4x +4y - 47=0 6B. (x — 1P +(r-2P=lor (x -2 +(r-17=1
TA. ¥+ —4x—2p+1=0 7B. ¥+  +8x—12p+16=0 BA x*+ ¥ +6x+2y-90=0 BB. K4y —6r—8p+21=0
9A. 3x-2y=0 9B. x—y+1=0 10A. 4, 4 units 10B. 6,2 units MA 2+~ 10x—8y+16 =0
MB. x*+ 3" = 14x - 50y +49 =0 12A. X’ +)* +3x-y+2=0 12B. ¥+  -x+3y+2=0

u¥e 9§, 9, 9T Braovorfaifa
SEE EXERCISE S |

= 0.16,12.18 mmounmmv\

3Wiiiﬁ21 T 31 3uadia dioigs [ MULTIPLE AND SUB-MULTIPLE ANGLES )

A. BASIC QUESTIONS
YT THE (Prove that):
1 3
1. A ﬁ—A_an 4 OR cosec 10° —\ﬁ sec 10° =4 [SEE 2075 R', 2065 M, 2059 S, 2063 M]
sin 10°  cos 10
B J&— LI 4 ORA[3 cosec 20° - sec 20° =4 [2061 R, 2065 E, 2085 S, 2067 R]
" sin 207 cos 20° ’ ’ ! ' !
C. sec20° \ﬁ cosec 20° = -4 [2068 S'] D. cosec 40° —~[3 sec 40° = 4 cot 100°
1 1
2. A cos’O—sin®0=cos20 {1 3 sin® 20 B. cos’0 +sin®0 =3 (5+ 3 cos 40)
[2058 S, 2062R] [2063 R']

; ; piah L
C. 8(sm" p+ cos’ p) =5+ 3 cos 4p [SEE 2073 R'] D. cos'®+sin'®=1—sin®20 + 3 sin' 20 [2064 R]



6.

10.

11.

B.

1.

3

B.

D.

A.

www.drmathnp.com

cosec 2A + cosec 4A =cot A — cot 4A B.
[2074 S, SEE 2074 R]

cosec 2A + cot 4A = cot A — cosec 4A [2063R] D,

cosec 40° — cot 80° = tan 20° + cosec 80° F

4 cosec 2A. cot 2A = cosec” A —sec’ A B.

[2061 S]

cos” o + sin“a.cos 2 = cos’P + sin’P.cos 20

sin” A — cos” A.cos 2B = sin’ B — cos” B.cos 2A

cos’ A.cos 3A +sin’ A.sin 3A = cos’ 2A

sin’A — cos’A cos 2B = sin’B — cos’B cos 2A

tan 0 + 2tan 20 + 4 cot 40 =cot & [2072R] B.

sin® x —Ig (3 -4cos2x+cosdx) [2066 S] B.

S =

SEE 25 EXERCISES /123

1 cos 4A
sin 2A © sin 4A

=cot A —cosec4 A

[2060 CP]
cosec 207 + cot 40° = cot 10° — cosec 40°
cosec 16° — cot 32° = tan 8° + cosec 32°

(1 +sin 2A + cos 2A)* =4 cos” A (1 +sin 24)
[2064 S]

[2066 R, 2071 R]
[SEE 2074 R
[2071 R, 2070 S', 2071 S]

tan © + 2 tan 20 + 4 tan 40 + 8 cot 80 = cot O

1
sin® 2A = 3 (3~ 4cos 4A +cos 8A)

[SEE 2073 R, SEE 2073 S, SEE 2073 §']

afy 2tanu=3tanﬁWtan(a—ﬁ)=%ﬁme@m!

T : ; by o Sin2B
If 2tan o = 3 tan 3, prove that: tan [u_B)_s—COSZB [2065 R]
5 sin 2|
qﬁ-’2tanct.=3lan|3*l'qtan(a+|3)=#ﬁﬁﬂﬁﬁﬂﬁﬁm\l
- ) . __5sin2B
If 2 tan & = 3 tan 3 then prove that: tan (o +[3) 5cos2B—1
sin 2A cosA A a—— B l1+cos20 1+cosB 0 —
T+cos2A T+cosA 1any  [20608] * Tsin20 © cos® 2 s
2 . . ) 3 A—B
(cos A +cos B) + (sin A + sin B)” = 4cos (T) [2065 E]
(cos o — cos B)° + (sin o — sin B)* = 4 sin’ (a_;ﬁ)
. T . 3n . 50 . Int
8(1 +sm%) (l + sm%) (1 —sm%) (l —sm%) =1 [2070 R]

e In® 5nt Tn® 1
B. (l —cos%) (l—cos%) (l—cus?ﬁ)(] —cos?n)=§

ADDITIONAL QUESTIONS
T THER (Prove that):

(cos 2 o0 —cos 2[3)2 + (sin 2a + sin 2[_‘1)2 =4 sin’ (e + )
(cos 2A + cos 2B + (sin 2A + sin 2B)* = 4 cos’ (A — B)
(2cos 0+ 1) (2cos0 — 1) (2cos 20 — 1)=2cos 40 + 1
(2cos 0+ 1) (2cos0 — 1) (2cos 20 — 1) (2cos 40 — 1) =2 cos 80 + 1

A.

4(cos* A + sin’ A)

o A—TICA =(3 + cos 4A) sec 2A
1
cos’A — sinA = 4((:0532A + 3cos 2A)

1 JL} 4 B. :

cos 40° T sin40°

[
B. cos

0 +sin“e=i(1 + 3 cos’ 20)

1 5
D. cos’A — sin®A=cos ZA(I —= sin” ZA)

NE

sin 50°  cos 50°

4

1 \[3

-+ =
sin 70°  cos 70°

4cos 10°
cos 50°

4 c



124 / SEE 55 Sets Model Questions (Optional Mathematics)

5.

6.

9,

10.

11

12,

13

14.

15.

16.

17.

18.

19.

20.

A.

B.
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| -sin20 1-tan
cos20  1+4tan0

1+5in20 g1+tanB cot +1
l—sin29_(l—tan9) (cotﬁ—l
1 —cos 20 +sin 20
1 + cos 20 + sin 20

=tan (45° —

=tan 0

cosf +sinf cosB—sinf 2tan 20

cos@ —sin® cosO +sinB o
1 cos 8A

ST 4A+ SRR col 2A — cosec 8A

coth —tan ©

cot® +tan@  °°% 20

sec 12A —1 tan 12A

sec 6A—1  tan 3A

cosec 2A + cosec 4A + cosec SA= cot A

cosec 4A + cosec 8A + cosec 16A=cot 2A —cot 16A

cos’ (% - B) —sin’ (% - B) =sin 2B

tan 25° + tan 15°

tan 25° — tan 15° 4 cos 107 . cos 20°
2sinx | 2sin3x  2sin 9x .
cos3x  cos9c | cos27x tan 27x

(2cosB—1)(2cos20—1)(2cos40 1

(2cos0—1)(2cos20—1)(2 cos 40 —

4 (cos’ 10 + sin’ 20°) =3 (cos 10° + sin 20°)

4 (cos’® 20° + sin® 10°) = 3 (cos 20° + sin 10°)

(x:—E

)
)

(cos o — cos B)* + (sin o + sin B)* = 4 sin” (

(cos A+ cos B}2 + (sin A—sin B): =4cos’ (

+B

1 +sin A

] ‘.I'E_L+é a l+sinA
g 2 ) "\/1T-sinA ~

cos A

cot BA

1 —sin 20 cos 20 N
\| T+sm20 1+sin20 = Ve}
cos 2A cos A—sinA | —tan A
1+sin2A cosA+sinA | +tan A

1 +sin 2x +cos 2x
COLX =T §in 2x - cos 2r
cosB +sin®  cosB —sinb 2sec 20
cosB—sin® cosB +sind 280

1 cos 24A
Sin12A+Sm24A—colﬁA—cosec24A

cos 0 +sin

= lan 20 + sec 20

cos B —sin 6
sec 16A —1 tan 16A
sec 8A—1 tan4A

T s
B. tan(C+4)+Lan(C—4)—2mn2C

1)(2cos B0 —1)=

tan 70° + tan 20°

=2c0588+!
2cos0+1

8. tan 70° — tan 20° OS¢ 20
B 2sin2x  2sin 6x  2sin 18x
" cos by cos 18x  cos 54x
2cos 160 + 1
2cos0+1

(2cos%+ 1) (ZCOS%— l) (2cos 0 —1)=2cos 20 + 1

(2cos%+ 1) (2(:05%— I) (2cos0 —1) (2cos 20— 1)=2cos 40 + 1

0 0 , 0

Cos 4—b]I] 4 L()b.) 4blI1 2

60

ICHENCHE

= tan 54x

0 .
cos” 3 tsiny= 8(5+3c059)

)

tan 2x

2cos A
1 +sin A
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JIoTal I AINBEID! ZUIGTAROT (TRANSFORMATION OF PRODUCT AND SUM)
A.  BASIC QUESTIONS
IR THER (Prove that):

sin” o — sin’ cos’ B —sin"a

e B sin(xcosa—sinﬁcosB=tan{a+m . sin o cosa+sinﬁcosﬁ=cm(a+ﬁ)
[2068 R, 2057 S, 2063 R] [2064 R']
2. A. cos (60 +0) cos (60 —0)cosB = co:, 30 B. 4sina sin(60° — o) sin(60° + o) = sin 3@
[2057 R] [2063 S, 2060 S7]
2 K aec( 2) sec (4 2) =2 sec B [2060 R] B. cosec ( 7 2) sec ( 7] 2) 2secBH
I’ 3n* 5t 12r° 40 107 8r°

4, A ZCOGTs .cos |3+cos 13 +cmI =(0[59S8,64R] B. 2cos— 7 [3 COS 73 —COsT3m—cosT T =0

3 I rl I
5. A cos xsin‘x= e (2cos x — cos 3x — cos 5x) [2065 Rl B. cos'x sin4dx = E(sin 2x + 2sin 4x + sin 6x)
sin 40° - sin 20° cos 285° + cos 345°
205 220° —cos 200° ~ V3 [2062K]  B. "G a3s—C ose =3

sin 2A +sin SA —-sin A A —- sin 2A + sin 3A + sin 4A
cos 2A + cos SA +cos A A0 [ ] cos 2A +cos 3A + cos 4A

=tan 3A

8. A 16sin20°.sin40°.sin 60°.sin 80°=3[2069R] B. 8 cos 10°.cos 50 . cos 70° =\f§ [SEE 2070 R']

\3

C. 8sin 20° . sin 40° . sin 80° =\[§ [2075R";]  D. sin 20° sin 30° sin 40° sin 80° = 16 [2072R]

9 FAFHASIH AN TAFT A I0T AMSTEr. (Without using the calculator, find the value of):
A, sin 100° . sin 120° . sin 140° . sin 160° [SEE 2075 R, 2075 R;]
B. sin 20° sin 30° sin 40° sin 80° [SEE MODEL 2076]

1 1 1 1 A+B
mA'Q%sinA_'_cosA:sinB_'—cosB AT JHIE TR : cot (T)=tanﬁ_ian8

1 1 1
sin A gy cos A sinB 1 cos B’ prove t

A+B
If hat : cot (T) =tan A.tan B [2070 8]

1 1 1 1 A+B
108, afs —— - == Wmﬂﬂﬁﬁ:tanA.tanBﬂ-cnt( 2 )—

sinA cosA sinB cosB

1 1 1
sinA cos A sinB  cos B
B. ADDITIONAL QUESTIONS
I TR (Prove that):

cos’ o — cos’ B

A+B
1If prove that : tan A. tan B + cot (T) =

cos’ B~ cos’ a

% sina cos o —sin B cosp =euiy=p B sin o cos o —sin p cos p =pctp)

2 A cos TA +cos A +cos SA +cos 3A A B sin A + sin 2A +sin 4A +sin SA A
5 " Sin 7A + sin A + sin 5A + sin 3A % " Cos A +cos 2A + cos 4A + cos SA Al
3 A sin (o + ) —2sino +sin(a —fB) . sin(A-C)+2sinA+sin(A+C) sinA
© A Cos(o+P)-2cosatcos(a—p) e * sin(B-C)+2sinB+sin(B+C) sinB
5 & sin A sin 2A + sin 3A sin 6A SA B sin 11A sin A +sin 7A sin 3A g

: " Sin A cos 2A + sin 3A cos 6A B " cos 11A sin A + cos 7A sin 3A 8

1
5. A. sin 10° sin 30° sin 50° sin 70° = 16 B. cos 10° cos 50° cos 70° = £
sin(p+2)0 -~ sinph _ sinpd +sin(p+1)0 p+
. & cos pd —cos (p+2)0 cotipt1)0 o cos pb +cos(p+ 1) 0 ( )B

1 ) 1
7. A coffasin‘oa= 16 (2sin o +sin 3o —sin 5a) B, cos” AsindA =Z(sin 2A + 2 sin 4A + sin 6A)
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8, A sinA+sin3A +sin5A +sin TA =4 cos A cos 2A sin 4A
B. cos3A +cos 5A +cos TA +cos 15A = 4 cos 4A cos SA cos 6A

9 50 11 3 7
9. A cos20. cos% ~ cos 3910578 =sin 50 sin 5" B. sin?—l,sinTe +sinTe,sinIB = sin 20 sin 0

10. A. sin®sin(120° - 0) sin(120°+8) = % sin 30 B. sin 0 sin (420° - 0) sin (420°+0) = ﬁ sin 30

11. A. cosec (%HJ) cosec (%—9) =2sec 20 B. 2sin (ﬂ—6+9) cos (%—9) =32E+sin 20

12. A, 4(cos’ 20° +sin’ 50°) = 3(cos 20° + sin 50°) = 3\(3 cos 10°
B. 4 (cos’ 10+ sin® 20°) =3 (cos 10° + sin 20°) = 31/3 cos 40°
. . x 0+p
13A. qﬁ'«".rcosﬁ+ysme=x(:0s{3+ysm[iW;=001( 5 )ﬁ"l"ﬁmml

0+
Ifxcos 0+ ysin® =x cos f + ysin [ then prove that: ;—J= cot (—2['1)

4 2 4 2 0+a T TR
scc{]'coscc{]_scca'cosccamcm( 2 )—ZWW I

4 2 4 2 0+a
+ - + then prove that: cot { —— } =2
sec cosec® seca coseca 2

13B. afg

1 1 A+B 3
14#.1’IﬁcosA+cnsB=§( sinA+sinB=Z‘ﬂQ tan( 3 )=Zﬁﬁ‘l’l¥!ﬁfﬁfﬁiﬁ€[|

1 1 A+B 3
Ifcos A+cos B =3 and sin A +sin B =1 then prove that: tan (T) =3

1 1 ¢ +y 1
14B. afy cosx tcosy=5% sinx + siny =7 9T tan ()_zl)=2ﬁ ST T TR |
1 1 x+y 1
Ifcosx +cos y= ) and sinx + sin y = 1 then prove that: tan (r—,)i) =3
Em  ANSWERS s
A,  BASIC QUESTIONS

3 A3
ET LT

Sepafeera Bimoifdrdixr Tdadfiazs (CONDITIONAL TRIGONOMETRICAL IDENTITIES)

A. BASIC QUESTIONS _
1. 3 fA+ 4B+ xC=180° 7T, THMTA THE (If A + 4B+ xC =180, prove that):

WU - W
. fan 2 tan 2 tan 2 tan 2 tan 5 tan 2= [2057 M]
g ke B C A B G :
. Ccot 2 cot ) cot 7= cot 2t cot 2 + cot B [SEE 2075 R’, 2058 R, 2066 R]
2. af§ 4A+ B+ xC=180° 9T, THRTT THEW (If A + 4B+ xC =180, prove that):
A 5
A, sinA+sinB+sinC=4 €OS 5 €0S 5 COS 5 [2057 R, 2064 R, 2072 R"]
. . . A B . C
B. sin A —sin B+ sin C=4 sin 5 cosysiny [2072 8]
s .A . B . C
C cosAtcosB+cosC=1+4sm 7 sin 7. sins [2058 S, 2064 R, 2070 R']
A B &)
D. cusB+cosC—cosA=4sin5cosfc055— 1 [2057 S]

3. aff P+ Q+R=180° 9T g THER (If P+ Q + R = 180° then prove that):
P R
sin P +sin Q + sinR=4cosE, cos%, cos 5 [SEE 2074 R"]



7

9,

10.

11.

12,
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afg A+ B+ C=n° 9, FHIOT TR (If A + B + C = n°, prove that):

A. sin2A +sin2B+sin2C=4sinA.sinB.sinC [SEE 2075 R'2, SEE 2073 R']
B. cos 2A +cos 2B+ cos 2C = —(4cosA.cosB.cosC+1) [2065 M, 2065 S, 2060 S
C. cos2A—cos2B+cos2C=1-4sin A. cos B. sin C [SEE 2074 S"
D. sin2 A +sin2B —sin 2C = 4cosAcosB sinC [2060CP, 2066 R', 2067 R"]
afg A+ B+ C = 90° 9T AT THER (If A + B + C = 90° then prove that):

sin 2A + sin 2B + sin 2C = 4cos A cos B cos C [SEE 2074 R]

<

?lﬁA+B+C=%W‘N]ﬂﬂ'r[ﬂ?‘[’ﬁ\’i[(IfA+B+C=%thcnpmvethat):

cos 2A +cos 2B +cos 2C =1 +4sin A. sin B. sin C [SEE 2074 S]
afg A+ B+ C =" 9T, yaIitTT (IfA + B+ C =, prove that):
p
sin 2A + sin 2B + 5in2C A B . C
Cc —8siny.sin5.sin5 [2070R]
4cas§.c055.c055

. + i S 1
B. sin 2A + sin 2B — sin 2C = At0s A -con B

. € C
451!120052

e xX + 1Y + xZ = 180° W YA THEM (If xX + Y + »Z = 180° then prove that):

A, cosd4X tcosdY tcos4Z=—1+4cos2X cos 2Y cos 2Z [2065 R']
B.  sin 6X +sin 6Y + sin 6Z = 4 sin 3X sin 3Y sin 32

aff A+ B+ C=n 9T THRTT THE (IFA + B + C =, then prove that):

A, sin(B+C—-A)+sin(C+A-B)+sin(A+B-C)=4sin A sin B sin C [2066 S]

B. cos(B+C-A)+tcos(C+A-B)+cos(A+B-C)=4cosAcosBcosC+ 1 [2068 R, SEE 2073 R]
afg A+ B+ C=n° 9T, YA THEM (If A + B + C =1, prove that):

A. cos’A+cos’B+cos’C=1-2cos A cos B cos C [2063 S]
B. cos’A—coscB—cos’C=2cosA.sinB.sinC— 1 [2064 S]
C. sin®A+sin’B +sin’C=2+2 cos A.cos B.cos C [2069 S, 2071 R
D. sinA—sin®B+sin®C=2sinA.cosB.sinC [SEE MODEL 2076, 2059 S, 2065 R]
afg g A+ B+ 4C = 180° 9, AT THERL (If A + 4B+ xC = 180", prove that):

o ah B G A BT

. sin" 5 +sin” 5 +sin” 5 =1-2sin 75 sin 5 sin 5 [2063 M, 2069 R]
b st Do a S _Sesnt cor Dsins 2063 R', 2067 R, 2070 S

. mn2 s 2—5111 gl LObZLszleZ [ : £ ]
& a8 K B _E

+ €O8" 5 08Ty —cosT 5 = 2e08 5 €os 5L SN [2065 E]
D._+.E+.£_1,_4.n"A.nLB.n“C

. osinytsing +sing =1+4sinT 5 . sinT 7 .sinT [2060 R]
Iff A+B+C=n" 9T YA THEME (If A + B + C=n° then prove that):

A.  sin A cos B cos C+ sin B cos C cos A + sin C cos A cos B=sin A sin Bsin C [2062R]

B. cosAsinBsinC+cosBsinCsinA +cosCsinAsinB=1+cos A cosBcosC

13A, 3f§ P+ Q + R = 180° 9T, Yot &R (If P + Q + R = 180°, then prove that):

cos P cos Q cos R
sinQ.sinR " sinR.sinP  sinP.sinQ

2 [2071 R, 2071 S]

13B. af& A + B+ C = 180° Y, YA e (If A + B + C = 180°, then prove that):

sin A sin B sin C
cos BecosC  cosCcos A cos A cos

B=2tanAtanBlanC
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B. ADDITIONAL QUESTIONS
1. 3 A+B+C=n"9C WHIE TR (If A+ B+ C =7 then prove that):
A, tan 2A +tan 2B +tan 2C =tan 2A tan 2B tan 2C
B. cot2A cot 2B +cot 2B cot 2C +cot 2A cot 2C =1

6w B B 5 4 SA o 5C
. tan 2 tan 2 tan 2 tan 2 tan 2 tan 2 =
b o3, 3B, 3C_ A 3B 3C

. cot 2 + cot 2 cot 2 =cot 2 cot 2 cot )

2. A A+B+C=n" W A THER (If A+ B+ C =n° then prove that):

A
A. cosA+cosB cosC—4cos§cos§sin5 1
. . . A.B . C
B. —smA-i—smB+sm(?=4c0355mism5

n —B

C. cos A+cosB+cosC=4cos (ﬁg cos cos +1

D. sinA+sinB+sinC=4sinB;C qu;A,sinA;B
3. A A+B+C=n" 9 WG TR (If A + B+ C=n then prove that):

A. sin2A -sin2B +sin 2C= 4 cos Asin B cos C B. —sin2A +5in2B +5in 2C =4 sin A cos B cos C
4, aff A+B+C=x" 9 qHRTE THEE (If A + B+ C=n° then prove that):

A. sin3A +sin 3B +sin 3C =—4 cos %cos% cos%

B. sin5A +sin 5B +sin 5C =4cos%cos%cos%
5. 4 A+B+C=x"9C YW THEM (If A + B+ C =x then prove that):

A, cos’A + cos'B — cos’C = 1 — 2 sin A sin B cos C B. sin®A +sin’B —sin’ C =2 sin A sin B cos C

C. —sin’A +sin’B +sin’C =2cos Asin B sin C D. cos’A—cos’B +cos’C=1-2sinA cos BsinC
6. T A+B+C=n°"C IR THER (If A + B + C =n" then prove that):

A coszé + c:os:E + coslE =2 (I + sin a sin 3 sin Q) B. sin’ a sin’ - +sin’ f 1-2cos & sin . cos $

2 2 2 P S 2 2 2 2 2

b by B ol S A B Co  aA B oG . A.B_C
. sin” 5+ sin 2+$|n2—l sinycosycosy D.ocosty cosz+c052— coqzunzcosz

7. A A+B+C=n° 9T THE THER (If A + B + C = 1" then prove that):

A B B+C C+A A+B
A. ~|n2+:,m2+sm —I-—4sm( )sm( )sm( )

B A B C 4 n -B o +C
. €08y — 0085 tCos T = coa 4 cos 7 cosT g

8A. AR A+ B+ C=270° 9T FHITA THRE (If A + B + C = 270° then prove that):
sin A cos B sin C + cos A sin B sin C + sin A sin B cos C = cos A cos B cos C

8B. AR A+ B+ C=270° 9C YWIftTy THEW (If A + B + C = 270° then prove that):
sin A cos B cos C + cos A sin B cos C+ cos A cos Bsin C+ 1 =sin A sin B sin C

9. A A+B+C=n" 9 YHIE THEE (If A + B + C = n° then prove that):

A A B+Cy A B+C
. tany +tan (—2 )—sec 5 sec (—2 )
B é+ B+Cy A B+C
. cot 2 CCII( 2 )—COSCC 2 COSGC( 2 )

10A. afE A + B =n" € yoifora TS (If A + B =n", prove that) : 2(1 —sin A sin B) = cos’A + cos’B
10B. aff B+ C = 9T AT THER (If B + C =i, prove that) : 2(1 — sin B sin C) = cos’C + cos’B




i Jefiavies (TRIGONOMETRICAL EQUATIONS)

A. BASIC QUESTIONS
Bl “@'ﬂ; (Solve):
1. A cos’®-sin® ﬁ— 0 (0° <0 < 360°
B. cos’0 +sin0 =% (0°< 0 < 360°)
1+ cos0=2sin’0 (0°<0< 180°)
2sin*0 —cosB =1 (0° <8 < 360°)
E. 6sin”X+cosX=5 (0° < X < 360°)
F. 4sin’0—8cos0—-4=0 (0°<0 < 360°%)
G. 24/3sin’0=cosH (0°< 0 <360
24/3 cos’ @ =sin 0 (0°< 0 < 360°)
2. A 3cos2x—1=2sin’x (0° < x< 180°)
cos 20 = sin 0 (0°<0<360°
C. secO.tan® =12 (0°<0 < 180°)
3. A (1-43)an0+1+3=13sec® (0°<0 <360°)
B. col’x+ (\[3 +$)colx=—l (0°<x< 360°
4. A sinB+cosB=1 (0° <6 <360°)
B. \[3sin0+cosO=1 (0° <0 < 360°)
C. sinA=1[3(1-cosA) (0° < A <360°)
OR, cos(]+$sin0=l (0° <0 < 360°)
D. \[3sina—cosa =12 (0"< o < 180°)
E. /3 sin0+cos0 =12 (0° <0 < 21%)
F. \ﬁcosx+sinx=\f§ (0<x<2m)
G.3tan0 =3 sec® - 1 (0° < 0 < 360°)
H. I+'\ﬁtana—scca=0 (0°<a < 360°)
L \ﬁcntA=£%—l (0° < A < 360°)
5 A cosO+cos20+cos30=0 (0°<h=n%
B. sin30 +sin® =sin 20 (0°=<0< 1807
C. sin3xtsinx=2sinx (07 <x< 1807)
D. sin4x+sin2v=cosx (0° < x < 360°)
B. ADDITIONAL QUESTIONS
Bl ﬂ@'ﬂ; (Solve):
1. A 5cosb-2cos’0=2 [0°<H<360°] B.
C. 2sin®x+3cosx=3 [0°<x<90°] D.
2, A 2sinB=tanf [0°<B<360°] B.
Jcotx—tanx =2 [0°=x<180°] D.
3 3tan0—4secO—1=0  [0°<0<360°
4sec’ A—7tan’A =3 [0°<A<180°] D.
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[2068 R, 2061 R]

[SEE 2074 §']

[2058 S]
[2062 R, 2068 S, 2068 S']
[2067 S, 2067 R']

[SEE 2075 R]

[2070 R', SEE 2073 S', SEE 2073 S]
[SEE 2073 R]

[2064 R']

[2058 R]

[2060 R]

[2070 R]

[2068 R’, 2065 R']

[SEE 2075 R', SEE 2073 R']
[2065 S, 2071 R", SEE 2074 R']

[2065 M, 2071 S]

[2067 R]

[2057 R, 2069 R, 2071 R, 2066 R]
[2066 R, 2072 S]

[2066 S, 2060S", 2069 R]

[SEE 2075 R, 2075 Ry]

[SEE 2074 S, SEE 2072 R]

[2064 R, 2070 S']
[2070 S]
[2061 R, 2072 R']
[2063 R
[2063 S]

2 cos”A + 4 sin®A =3
6 cos"x +4sin"x=>5
cosecx —2sinx =1
COSEC X. cotx = \I_Z
tan x—3secx+3=0

cot’ 0 + cosec’™0 =3

[0° < A < 180°)
[0° < x < 360°]
[0°<x<180°]
[0° < x < 360°]

[0°< x< 27°]

[0° <0 < 90°]
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4.
5,

A.

1A
1G.
3A,
4D.
SA.
B.

1A
2B.
ic.
5B.
6C.

315 X 1 (HEIGHT AND DISTANCE)

A.
1A

1B.

2A,

2B.

3A.

3B.

4A,

4B,

A. 2sm20+sm0 =0 [0°=0 < 360°] B. cos20 +cosD=0 [0 =0 = 360°]
P 1 o 0 g ? 5
A cosﬂ-smﬁ—\ﬁ [0°<0<360°] B. ~[3cosp+sinp=2 [0° <B < 360°]
sin At+tcosA=1 [0°<A=<180°] D. cosx+~3Isinx=2 [0° < x < 360°]
cos 3A tcos2A+cos A=0 [0°<A<180°] B. cosA+sinA=cos2A+sin2A [0°< A <90°
sin® +sin20 +sin30 =0 [0°<0 < 360°] D. sin2x+sindr=cosy +tcosdx  [0°<x<90°%
cos bx +cos 4x ‘\ﬁ» sin3x—sinx | sin 3x—sinx i
sin 6x —sin 4x cos X —cos 3x \ﬁ 2 cos 2x
s ANSWERS mmm
BASIC QUESTIONS
30°, 150° 1B. 210°,330°  1C. 0%60° 1D. 60% 180°, 300° 1E. 60°,300°, cos '(1/3)  1F, 90°, 270°
300, 330° 1H. 60°, 120° 2A. 30°,150° 2B, 30°, 150°,270°  2C. 45°,135°,180°
300, 135°, 210°, 315° 3B. 1207, 1507, 300°, 330° 4A. 0° 90° 360° 4B. 0°, 1207 360° 4C. 0°, 60°, 360°
75°, 165° 4E. 15°, 105° 4F. 0°, 60°, 360° 4G. 30°, 90° 4H. 0°, 1202, or 360° 4. 0°, 607, 360°
45°,120°, 135° 58. 0%, 607, 90°, 180° 5C. 07, 45° 135° 5D. 10°,50°90°,130°, 250°, 270°, 290°
ADDITIONAL QUESTIONS
60°, 300° 1B. 457, 135° 1C. 07, 60° 1D, 45°,135°,225%,315°  2A. 0°, 60°,180%,300°,360°
30°, 150°,270° 2C. 45° 2D, 45°,315° 3A. 60°, 300° 3B. 0°,60°,300°,360°
30°, 1507 3D, 45° 4A. 0°, 104,5°, 180°, 255.5°, 360° 4B, 60°, 180°,300° 5A. 105°, 345°
30° 5C. 0°,90° 5D. 60° BA. 45° 135° 120°, 240° 6B. 0°,30°
0°, 120°, 180°, 240°, 360° 6D. 18 90° 270° TA. 30° or210° 7B. 30°or210° 7C. 307 150°

BASIC QUESTIONS
STTHT @R B TS fAgATE USST TEHT THMT #&T SATT BT 60° YIgAT | &7 fargane 40 frex aw T
X FRT AT BT 45° AT A G TEEH I T AMSTER | [ SEE 2074 S

The angle of elevation of the top of a tree as observed from a point on the ground is found to be 60°. On walking
40 meter away from the point, the angle of the elevation was found to be 45°. Find the height of the tree.

%Y T fagaTe U WEIET OO I P07 45° It AT T &Y fegame 80 frex @ wfar @t
T 30° qTRIT A TTEAEH IHG T AMSTEA, |

The angle of elevation of the top of a tower from a point was observed to be 45° and on walking 80 m
away from that point, it was found to be 30°. Find the height of the tower. [ SEE 2074 R"]

U3l UH G T BEA1E Ul &@El TNl HFAfd FT T IrAaie FET HAM 60° T30° g | Y
T I91Z 15 fthe AU 9T 3913 9T AMETE |

From the roof and foot of a house, the angles of depression and elevation of the top of a tree are 60° and
30° respectively. If the height of the tree is 15 (i, find the height of the house. [SEE 2075 R]

16 faet o<t u3ger vaaH gaare % wnfe W U SiEl @ ErE Sl T BEdlE Sqarsd el
I HIOT T AT 0T FHAM: 60° T 30° TILAT HH G @R IA1E T ASTEE, |

From the roof of a building 16 meter high, the angles of elevation and depression of the top and the foot
of an electric pole are observed to be 60° and 30° respectively. Find the height of the pole. [SEE 2075 R;]

Tl WEHT TrETE 24 TRt el gt ToiTer dEAfd @7 30° T U@ Baare WEWE! T Irater
FIT 45°F A WEAHT I8 AT ATSAR. |

The angle of depression of the top of building of 24 m height from the top of a tower is 30" and the angle
of elevation of the top of the tower from the foot of building is 45°. Find the height of the tower. [2063 R]

TS GRS TNT T BIATE THPT S S WHN 25 m ST GFATHT AT BT Aawfer BT T Frarer
FIT FAM: 60° T 30° G A IETH IAT5 T TSR |

If the angles of depression and elevation of the top of a pole 25 m high from the top and bottom of a
tower are 60° and 30° respectively, find the height of the tower. [2065 S]

e wiAEeE 100 fre et wewer faafor frofae g1 afy frfees wvaer oodemd seee et
FHAI FIEE HAM: 30° T45° TOGH 79 o7 AIEeE faaar g w61 smeqe |

Two men are on the opposite direction of a tower 100 m high. If they observed the top of the tower, the
angles of elevation are found to be 30° and 45° respectively. Find the distance between the men. [ 2075 R']

T o1 wiEES & 30 e awet W favda framr g | frfeee @1 @@ gemai avEs
FEATET TaT 30° T 60° TG, A7 fofeeia=aa®l gt T AWeTR |

Two men are on the opposite side of a tower of 30 m high. They observed the angles of elevation of
the top of the tower and found to be 30° and 60°. Find the distance between them. [2059 R]



S5A.

5B.

6A.

6B.

7A.

7B.

8A.

8B.

9A.

9B.

10A.

10B.
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TR T TAIHITYT EeT TGS saweves Teiel heeig 100 et 9¢ @ w=maT S 30° T 15° #1 &

AALGA, A LASEUEH] IAg 0T AMITR |
A tower and flagstaff on its top subtend angles of 30° and 15° respectively at a point 100 meter away
from the foot of the tower. Find the height of flagstail. [2072 R]

TIeT R 7 m 9918 YU T9eT el @1 TRUSr g | SfE &4 0 fqgAT 9T T s
FH: 45° T 15° FT FVEE qAGegA, 9 g A5 6T TSR |

A flagstaft of height 7 metres stands on the top of a tower. The angles subtended by the tower and the
flagstaft to a point on the ground are 45° and 15° respectively. Find the height of the tower.[2068 R, 2060 R]

T3l GHEMINYT U327 Frel @1 THUH g | @rral hasra 30 fiex et famgane weetdr aodr T Hawm
AR &I IAA FIEE HAM: 45° T 30° TEY T4 WreTH! I8 IOl IR |

A pole is surmounted on its top by a flagstaff. The angles of elevation of the top and the bottom of the
flagstaft as observed from a point 30 meters away from the top of the pole are found to be 45° and 30°
respectively. Find the height of the flagstaft. [2058 S]

%Y Tgar Sdare SiF iy Webr uTE g T 47 UL gafg 6 . a9 W e 2=t e 45° T
30° FT IAATH FIVEE LG A G1 TLE A TAT AR |

The angle of elevation observed from a place to the roof of house standing infront of the place and to a
window 6 m below its roof are found to be 45° and 30° respectively. Find the height of the house. [2067 S]

HEUF AF AME AHAF TAEHT Wl UF fargare qEUs! A STARH 6 m dTAT Aaeve s gl T Tl
I FUEE FAM: 60° T 45° I | GRE0H 915 T @S Baare 91 fagamat g8 w1 ame{er |

From a point at the ground level infront of a tower, the angle of elevations of the top and bottom of
flagstaff 6 m high situated at the top of a tower are observed 60° and 45° respectively. Find the height of

the tower and the distance between the base of the tower and point of observation. [SEE MODEL 2076]
10 m 37T U FAAE ATHE WH HF TILT WP TUMT 281 Jraarer ST 60° TgaT | e
EAiciel mmam?r hﬁmmﬁm%ﬁmﬁwmﬂmlma?rmwmt
CLEEC RG]

The angle of elevation of 1he top of a tower from the roof of a building 10 m high is found to be 60°.
From the same place, the angle of elevation at the point 18 m below the top of the tower is observed to be

30°. Find the height of the tower and the distance between the tower and building. [2069 S]
gl @R Bl 49 e T 64 fhetdt glae @Er T dEdlEd el A FEE aHE
qUHT qIRAT 99 TP FA18 TAT TSR |

The angles of elevation of the top of a tower as observed [rom the distance of 49 metre and 64 metre {rom
the foot of the tower are found to be complementary. Find the height of the tower. [SEE 2075 R,
TSET YTEUHT THE T9&T Beae 27 m T 75 m TUAT THAETE Aaei@ el Iaidues qaqeE
TIEAT 99 I RSP I3 TAT ATMGTar |

The angles of elevation of the top of a tower observed from 27 m and 75 m away from its foot on the
same side are found to be complementary. Find the height of the tower. [2072 8]

AT I WUH §F @HEEE 100 HeT wOiEeT ad@T ¢ gen W g | @rEEEaas! g faeane
GHETH! TOUREAT 281 IATY FEE 60° T 30° FT G W9 HEEEH I FiT & ?

Two pillars of the same height are situated on the road 100 m apart. From any point between the pillars, the angles of
elevation as observed to the top of pillars are 60° and 30°. What will be the height of the pillars ? [2064 R

40 m FUfFAT e AT frrmT awEt 391 AUFT qEAIET WEIEE g | O WEEE Wa aEEAT
T A U fagae WEEER TE SHAENEE 60° T 30° g 9 frfeesr 99rg T A fagar
foaf a=T FETER |

Two pillars of equal height stand on either side of a road way which is 40 m wide. At a point on the road
way between the pillars, the angle of elevations of the tops of the pillars are 60° and 30°, find the height
and the position of the point.

aaer fam eifeuET ueer freE IuE 3.66 . e | Pt Beefe 5 fr weT w9 awaer wia
fargaTe dre@ awr fFr =T ST F 450 Tt o fagEne #eT drea aitaear e
gy ST Ha g ?

A poster hanging on a wall has a vertical height 3.66 m. From a point 5 m away from the wall on the same
plane, the angle of elevation of the bottom edge of the poster was found to be 45°. What will be the angle of
elevation of the top edge of the poster if it is observed from the same point on the horizontal plane. [2063 S]

TIaT TerAT SATCHT SHrerdr g 4.22 . g | G hesfa 10 B 2T 1 awaesn WE faegEre weere
Ted! fATT Bal Iearer HIT 30° I T el fagaTe BT oSt Mideal R SeAare #07 Fq A ¢

A flagstalf having height 4.22 m is on the top of a vertical pole. From a point 10 m away from the pole on
the same plane, the angle of elevation of the bottom edge of the pole was found to be 30°, What will be
the angle of elevation of the top edge of the flagstalt if it is observed {rom the same point on the
horizontal plane.
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11A.

11B.

12A.

12B.

1B.

2A.

2B.

3A.

3B.

4A,

4B,

5A.

T3 IE GEME 9 ;| gF T4 FY fargd o T# g | A I @ g3 anees @l hadg
20 firetat T W H1 0 FaAT AEET aUEaT FUEE AAEeEg W GRS S91E 6T SER |

A vertical pole is divided by any point in the ratio of 9 : 1. If both the segments of a pole subtend equal angles
to each other at a distance of 20 m away from the foot of the pole, find the height of the pole. [2065E ]

UZET AT TRV FET @var TEE 9 | # AUIEHT fANET g | W1 @ g AReEd SHdng
T 600 fir, TRT T FEE FASGA, I @R IATT TAT AMSTRI |

A tower of a radio station is divided by a point in the ratio of 9 : 1. From the top if both the parts subtends
equal angles at a point on ground level 600 m away from its bottom, find the height of the tower.

THAA HAEHT SSATSUH] Ul WFAH GETH qFaTs TUH A5 45° HI&T GHAAT Wl qEa I=15 30°
qTH FHAAT 60 e T STHT TEhT WA AT WEHET I FhT ST 2 T TR

The shadow of a tower standing on a plain is found to be 60 feet longer when the sun's altitude is 30° than

when it is 45°. What will be the height of the tower ? Find it. [SEE 2073 R]
afs ST IIMF 60° AL 45° E&T TG WENEN AT 10 /3 m TG WA WEAST IAE T TH IAE 60°
BATHT AACATHT WP GRATEH TH1E TAT AMSTRI | [2066 R]

The length of the shadow of a vertical column increases by IU'\B m when the altitude of the sun becomes
45° from 60°. Find the height of the column and the length of the shadow when the sun's altitude was 60°.
ADDITIONAL QUESTIONS

TN JIMF 45° AE T 30° &1 FA T GG FAEN TG 60 m T TG AT GETH IAT
30 (\/3 + 1) freT &g it TETeTEE |

The shadow of a column standing on a level plane is found to be 60 m longer when the sun's altitude is
30° than when it is 45°. Prove that the height of the column is 30 ('\ﬁ +1)m.

Tgel 2 m 6l WA a<iial @Fareig 4 m el SUH JaeqT IS FETH TH g 4 m g5 99 I
G IR T ARG |

A man who is 2 meter tall stands at a distance of 4 meter from a lamp post and it is observed that his
shadow is 4 meter long. Find the height of the lamp post.

T GEF YT SANATE @eT T TaUHT G | GraTE $edfa 80 m TTETE @A T LAWEUSHT ST 2aT
IHATY BEE FH: 30° T 45° TAHT G 99 Ga9eveH] 3918 IaT AMSTer, |

A flagstaff stands on the top of a pole. The angles subtended by the top of the pole and the top of the flagstaft
at a point 80 m away [rom the foot of the pole are 30° and 45° respectively. Find the height of the flagstall.

UFET GFET T AUHNT @7 NHT LAGEVSH SHAPT HA TILT [GvgdT HAL: 30° T 15° FT FVEE a9I6ag |
afy savETERr FFETE 15 ffe U gvEmETE | fagEeat o aur e 99 T asae |

A tower and a flagstafl on the top of the tower subtend angles of 30° and 15 respectively at a point on
the ground. If the length of flagstaft is 151t, find the distance of the point on the ground from the foot of
the tower and height of the tower.

H TETEHT AL T g P A€ TRTEHN IATN BT 45° G T TEISH A% GywH I fAgae e
I 07 30° F | A TeTEH I91E 2003 m g 9 farg P T M Fareret g T AeE |

The elevation of a hill from a place P due east of it 1s 45°, at a place M due west of the hill, the elevation
is 30°. If the height of the hill is 200 /3 m, find the distance between P and M.

B TETSH TER I farg P 91e TRTEHT IR B 60° F T wEE S A% 1= u fargene qEresr
I FI07 30° F | AR TeTEHT I91E 3003 m g 9 farg P T M farerat gl qmT e |

The elevation of a hill from a place P due east of it is 60°, at a place M due west of the hill, the elevation
is 30", If the height of the hill is 300\6 m, find the distance between P and M.

uger g ar 20 . et g 1 9w @varEr S anfe @WH uFer HiE TSl IeAare T @ aral TrEe
30° T HEAIE 45° G T (F) TLH IR Fq L@ ¢ (@) GEERRT qHT T A el ¢

A pillar is 20 m high. The angle of elevation of the top of a house just infront of it, from the top of pillar

is 30° and from the foot is 45°, (a) Find the height of the house. (b) Find the distance between the pillar
& the house.

50 fir. ST TEHT BIATE T WEAH! I F 60° F T TUEIE AT F 30° G T WEAH
S48 TAT AMSTRI. |

From the foot of a tree 50 m high, the angle of elevation of a top of tower is 60° and from the top, the
angle of elevation is 30°. Find the height of the tower.

80 FHEX AT GETH [E ARG IF ANEEH FAAT HUEE FHAM 45° T 60° awgA W A g5
|

From the top of the tower, 80 m high, the measures of the angles of depression of two objects due east of
the tower are found to be 45° and 60° respectively. Find the distance between the objects.
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6A.

6B.

7A.

7B,

8A.

9A.

9B.

10A.

10B.
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100 feX 7T gReETe @ Fafan qEaeT aREed qaiq FVEE ART 45° T 60° G A f aRET
fa=repr g T eTER |

From the top of the tower 100 m high, the measures of depression of two objects due east of the tower are
found to be 45° and 60°. Find the distance between the objects.

TFET WEAH TATH I FVEE H CEFE 242 m T 288 m @1 U T Ugd Hiur @er et
TARE A9F G, 99 T TS A5 TdT AR, |

The angles of elevation of the top of tower from two points 242 m and 288 m away from it on the same
side of a straight line, are found to be complementary. Find the height of the tower.

T3aT WEIET TOTHT I BEE G @EEE 169 m T 196 m 2T@T TG T TId @ #ar
TAYLE qAFHT G WA G WP IAE T ASTRI. |

The angles of elevation of the top of tower from two points 169 m and 196 m away from it on the same
side of a straight line, are found to be complementary. Find the height of the tower.

96 ft. ST TEIEHN TS HT TEAFH] BEh! TAeAT WH qEAIET FaTl AAEEdrE 2al Jaqfg Fes
A x° T y° AT A7 AT GaTE AEeea=a g Tar aIqe | T8t tanx°=% Titan )y = 1§ |

From the top of the tower 96 ft high, the angles of depression of two vehicles on a road at the same level
as the base of the tower and on the same side of it, are x* and »° respectively where tan x° =% and

3tan y° = 1. Calculate the distance between the vehicles.

150 fr. oFelT TEIFT TOUTETE W EEET BEF] GAEHT WA GEANRT FA HHAREATS AT AAANT FUEE
FHA x° T y° AT 97 | FAQ TEAEE P! U T TSR, | T& 3tanx° = 1 T 7 tan )° = 5 |

From the top of the tower 150 m high, the angles of depression, of two vehicles on a road at the same
level as the base of the tower and on the same side of it, are x” and y° where 3tan x° = 1 and 7 tan »® = 5.
Calculate the distance between the vehicles.

TSET 9 m STHT TATE EAVRUEH Tl 9=l 9 m T G T TAEH FEAL GRS HN TSI Iraaierevr
60° TH G | LAEUSH 915 METeTard |

A ladder 9 m long reaches a point 9 m below the top of a vertical flagstaff. From the foot of the ladder,
the angle of elevation of the flagstaff is 60°. Find the height of the flagstaff.

TFET 12 m ATHT TS EAWRVER TUT AT 12 m T § T TATSH] Hedle EaiaVedl oIl IeAaieraimT
60° WH F | LATIVSH FATE MFETR |

A ladder 12 m long reaches a point 12 m below the top of a vertical flagstaff. From the foot of the ladder
the angle of elevation of the flagstaff is 60°. Find the height of the flagstaff.

aifler et 12 frex =g WuF uEer w@ wifaug T g9Er T WHAET 60° # OFN A9y W
AETETE FiT IAEANY AT &G ATaCET BT 7 T07 TSR |

A tree, 12 m high, is broken by the wind in such a way that its top touches the ground and makes an angle of
60° with the ground. At what height from the bottom of the tree is broken by the wind ?

40 m ITET TIST HHT ©F FET WToaT FTqPT T AHAHT 30° B HIT IACH G | TEHT haard S@aT
T ST G fargaeaT T T TeTer, | TEa Wraus! STREwHE 9915 UH T ems e |

A straight 40 m high tree is broken by the wind and its upper part meets the ground at an angle of 30°,
Find the distance of the foot of the tree from the point where the top of the tree meets the ground. Find
also the height of the tree at which it was broken.

wmm;@mﬁqﬁﬂwmlﬂwﬁam@mmmmm‘
FIT 30° UG T FA UF @rarar 15 faax afqes sfar oo ow @varer Ieaiy #107 45° qug ww ff g
grETE I91E T A g% GHEEE [ual g0 9 T aeer |

Two lamp posts are of equal height. A boy standing midway between them observes the angle of
clevation of either posts to be 30°. After walking 15 m towards one of them, he observes its elevation to
be 45°. Find the height of the posts and the distance between them.

megﬁuhmwmlﬁmﬁamwmmmmmﬂ
FIT 45° UG T FA 0F GEET 15 frex Afas Sier Suw @9 @rEnd Seai #0600 g 9 ff 5
g 3915 T @ §F @ e faEe g8 9 9 aee |

Two lamp posts are of equal height. A boy standing midway between them observes the angle of
elevation of either posts to be 45°. After walking 15 m towards one of them, he observes its elevation to
be 60°. Find the height of the posts and the distance between them.

T3aT STET @ AB W AD : DB =4 : 3 &4 QO fag D & faviem m@r g | afe 3w @ g
eSS GFTH BT B 3@ 50 m #T AT WHT FA Th (g7 AEAT a@L FEE qAeagT 0
geETH IUE Ha BT 7

A vertical pole AB is divided by a point D such that AD : DB =4 : 3. If both the segments of a pole subtend
equal angles to each other at a distance of 50 m away from the foot of the pole B, find the height of the pole.
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11B. T32T Z[ET @1 AB 91§ AC : CB =9 : 1 g T4 fag ¢ & fview 1¢@r g | oy o @vaner 3

12A.

AAEEd @FTH B B 2fE 20 m T g W H UF FagHT AIOHAT SUE FEE aurdegd N
GrITEH TG F B 7

A vertical pole AB is divided by a point C such that AC : CB =9 : 1. If both the segments of a pole subtend
equal angles to each other at a distance of 20 m away from the foot of the pole B, find the height of the pole.

3% rEEEdd Tledl @VaTal hede Gl GraTHl TUTEl Ieaier F 60° T T @V hedre diear
GEH TOUTH IHAITENT 30° g | A qfEwr @ g9 1043 m A 67 @S I9E 3033 m
&g A FETE TR

There are two posts, the angle of elevation of the top of the second post from the foot of the first is 60°
and that of the top of the first post from the foot of the second is 30°. If the height of the first post is IU'\fi
m, prove that the height of the second post is 30\6 m.

128, fufirsrr a1 g€ wrEET Sfedl TR@ Seate dET WIS SIS I BT 60° T WY WEE Saare

13A.

13B.

14A.

14B.

15A.

15B.

A,

Tt TR T I F 30° G W AT TEAPN IAF T {7 T G A T T |

There are two towers on a horizontal plane. When observed from the foot of the first, the angle of
elevation of the top of the other is 60° and when observed from the foot of the second, the angle of
elevation of the top of the first is 30°. Prove that the second tower is three times as high as the first.

TIeT FAEWE ofgasfe 750 m wify Rafaee aume gAh Sfewer Swr SR 60° g o
5 YPveufy T ITATAEINT T 30° WU SETiadl iy feanaet gfraverr fMaEeaa |

A aeroplane flying horizontally 750 m above the ground is observed at an elevation of 60°. If after 5
seconds the elevation is observed to be 307, find the speed of the aeroplane in km per hour.

g wWEHE (AT UHAAT FE AYaT AEEd TS B gEl dEAty @ 30° ey T
20 fredfy srEAfa@ T 45° 919G | A FEW 2 ki AT W FEFT TG TG ASAR, |

From the top of a ¢liff, a boy finds the angle of depression of a girl comming towards it to be 30°. After 20 minutes,
the angle of depression is observed to be 45°. Ifthe height of the cliff is 2 km, find the speed of the girl.

T8 AB @ B8 fag ¢ Re amfe s3@r g | famew B T C fag A 3@ wEw: 843 m T
124/3 m 2T g | afE faeg B @1E @ISl TUMT FAAEA TET qeA FeAai BT [ A AE ae
I BITHRET AT Erg WA @IS 913 fAFedard |

AB is a straight road leading to C, the foot of the pole; B and C are being S\ﬁ m and IZ\B m
respectively far from the point A. If the angle of elevation of the top of pole at B is double of the angle of
elevation of A, find the height of the pole.

B @ FEAE 200 e TRMEH H GO WA e g @i feler Fr swg &%
125 fHex Af9® TOX W T &7 2EET FI0 aag W H1 WEIET 9915 Ha BT, MEeer |

The angle of the top of a tower observed from 125 m far is double of the angle observed from 200 m far
from the tower. What is the height of the tower ?

TEAHR TEHT METHN  afqHT T AMAFT A0 30 m G T 0 [HAET FA WWAT 30° T F07
FAUHT g | 1 WA 00T AT WH (FAET WEAT 60° FT R FAE F | TR A
frepTee, |

A 30 m long bamboo standing in a circular pond subtends an angle of 30° at a point in the circumference
and angle of 60° at another point directly opposite to the first point in the circumference. Find the
diameter of the pond.

3l 9@ 9 fhat 3R wuar g @rERed UM dituus aaedn el fffewe far | w9 &
T gagwrr 2.7 frex wif faat, vl g@ siveee sifhee T wamTae fafaer T 30° T 60° @
FHIVEE FANCH] TG 9 S d¥aTg Hi e ¢
A rope dancer was walking on a loose rope tied to the tops of two equal post of height 9 m. When he was
2.7 m above the ground, it was found that the stretched pieces of the rope made angles of 30° and 60°
with horizontal line parallel to the ground. Find the length of the rope.

s ANSWERS s
BASIC QUESTIONS T ——

1A. 9464 m 1B. 10928 m 2A. 60 ft 2B. 64 m A 56.79m 3B. 100m 4A 27320m
4B. 6928 m 5A. 42.26m 5B. 9.56m 6A. 12.68m 6B. 14.196m TA. 8.19m,8.19m

7B. 9f3m.37m 8A. 56m BB. 45m 9A. 253 m 9B. 10hf3 m. 10m. 30m from 1%, 2" pole

10A. 60° 10B. 45° 1A 1788 m 11B. 5366.6 m 12A. 81.96 fi. 12B. 40.98 m, 23.66m

B. ADDITIONAL QUESTIONS

1B. 4m 2A. 33.8lm 2B. 35491 JA. 96441 m 3B. 1200m 4A. 4732m, 4732 m

4B. 75m 5A. 338lm 5B. 42.26m BA. 264 m 6B. 182 m TA. 160ft 7B. 240m
BA. 135m BB. 18m 9A.5.57Tm 9B. 26.7m,13.3m 10A. 70.98 m, 20.4%m 10B. 35.49m, 70. 98m
11A, 44.09 m 11B. 178.9m 12A. 3043 m 13A. 623.50 kmvhr 13B. 73.2m/min ~ 14A. 12 m 14B. 100 m
15A. 69.28m 15B. 19.87 m
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SEE ENERCISE |5 - I
=022 VECTOR
A. BASIC QUESTIONS
—» —
1A, aft OA=d, 0B = b T @EVE AB @T§ Pvedame fag M & m | : my &1 S VEHT (oo TEg S,
— —
ﬁ s —>_:mb+m;a
i {: OM= ny + ms
o o e & wia - g . “ 5
If OA = a, OB = b and the point M divides the line segment AB internally in the ratio of m, : ms, then
- —
—> mbtma
prove that: OM = —m] ) [2071 R]
—_— —
1B. af OA = 4,0B = b T T@rave AB @1 afexaediare g M & m : n @ SIIAAT favmer ég o,
THIT THER:
IfOA = a,0B = b and the point M divides the line segment AB externally in the ratio of m : n then
—
=¥ b
prove that: OM = L — :a [2071 8]
- WWPIQWABCH%W: T AB T AC &1 weg fagee wu
PQ // BC T BC=2PQ &g W+l W fafiare wmftra g A
In the figure, P and Q are the middle points of AB & AC respectivelyof theAABC.
Prove vectorically that PQ // BC&BC = 2PQ [2059 S] P Q
OR Prear FY g qoeesl Feafagee ey @MU TH1 HRAT FHET 9T ARE
AT gg e e faftrame wfre ER
Prove by vector method that a line segment joining the mid points of any two sides P &
of a triangle is parallel to the third side and is half of it. [2060 S, SEE 2075 R']
HINT: Let ABC be a triangle with P and Q be the mid-points of AB and AC respectively.
— —
(i) BA = 2PA  [. Pisamid point of AB]
— —
(i) AC = 2AQ [. Qisamid point of AC]
—> —> —>»
(1i1) BA + AC = BC [Triangle law of vector addition]
- @ —> — — —> —>
or, 2PA +2 AQ=BC or, 2(PA + AQ)=BC
— —>
(iv) PA +AQ~= PQ [Triangle law of vector addition]
— —> — — — =
(v) - 2PQ =BC  [From (iii) and (iv)] [. If @ =mb then a // b]
— = — | —
Hence, PQ// BC and PQ =3 BC.
3. wHigETg Prear Aftarsr ST av gy e e Tty TeER
Prove vectorically that the median of an isosceles triangle is perpendicular to the base. [2072 S]
OR fezguar fasmm wwfgamg APQR AT PQ = PR T QS = SR 9T W@T PS #UR QR AT &F
&g i e fafigrar yenfre T
In the given figure, in isosceles APQR, if PQ = PR and QS = SR then prove by
vector method that the line PS is perpendicular to base QR. [2067 R]

HINT: Let PQR be an isoscclcs triangle with PQ = QR and PS is median of APQR.

—
(1) Ps = 2 (PQ } PR) [Mid point theorem ]
— —> —>
(ily QR=(PR - PQ) [Triangie law of vector subtraction |
i e —> —> —> 2 — 1 3 = |
(i) PS.QR =3 (PQ+ PR) (PR — PQ) [(PR}‘—{PQ)‘]= 3 (PR?—PQ’) = 5 0[ Since PR=PQ]

— —> —
(ivy PS LQR [ PS.QR=0]
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4.

Wl PrqerT i werfa gae fieware awgdar g st yEi T | [2067 S]

Prove that the middle point of hypotenuse of a right angled triangle is equidistant from its vertices.

HINT:Let, ABC be a right angled triangle whose right angle is at A.

OR

OR

Let, P be the middle point of the hypotenuse BC. Let, A be the origin then, c
—> > >
(i) AB= AP + PB (Triangle law of vector addition)
— > P
(iiy AC= AP + PC (Triangle law of vector addition)
— — —> —>
(i) AB L AC [ 2A =907 or, AB.AC=0 [-AB_lAC] i B
— = —> —>
or, (AP +PB).(AP+PC)=0 [ From (i) and (ii}]
— > —> —> — —> — —
or, (AP + CP).(AP-CP)=0 [+ CP = PB and PC =- CP]
or, (APY —(CPyY=0 or, AP’=CP*

. AP=CP=PB [~ CP=PB]

feguar gwamT s PQR AT 4RPQ = 90° T RQ F1 weafag S § W daex fafyame
g THER: PS = QS =RS
In the given figure, xRPQ = 90° and S is the mid-point of RQ. Prove by vector

method that: PS = QS =RS. [SEE 2073 R"] P 0
aft 4, b T ¢, AABC @1 Wi fageear fafr e@® WU AABC @1 Waw G @1 fafr iR
_g)=%(a’+5+ ) &g R e i wr TR | [2066 R]

Ifa. b and ¢ are the position vectors of the vertices of a AABC, prove by vector method that the position
. . . . R B -
vector of the centroid G of the triangle AABC is g = Jlat b+ c).

PrerT TeEaTR (WIRER) @ R dEex gue tiveea faft SEewed arwad uEdEE 5y W
e faftrare wftra TR
Using vector method, prove that the position vector of the centroid of a triangle is one third the sum of the
position vectors of its vertices.

HINT: Let O be the origin and G be the centroid of AABC. In AABC, AD is median. So D is the mid point of BC.

OR

—_— y > » —> » A
Let, OA=a, OB = b and OC = ¢. ’
—> 1 —> —> —>  wOD + nOA
+ 10
(i) 0D =3 (OB +OC) [From mid point theorem] (ii) OG ="~ ~=" (Secton Formula)
Centroid divides median in the ratio of 2 ; 1. So, the ratiois; m :n=2: 1.
22(OB+00)+L.OA =2 2 > B D C
- 5( % )+ 1, 0A I 4 C S N e )
oG = i D U’c\—l(o,e«+013+0C)
4] 3 3
—> l » = = .
oG = 3 {a + b+ ¢) which is the required result.

EEH] HeATIge® FH: S€S FiaT a1 F99 GHAIR Fque §7g W1 THT e | [SEE 2076 M]

Prove that the lines joining the middle points of the sides of a quadrilateral taken in order is a parallelogram.

feguar fmT P, Q. R T S %A Y9EE AB, BC, CD T DA %1 meafagee v D R ¢

PQRS A TG &1 9 TR e | !
In the given figure P, Q. R and S are the mid points of sides AB, BC, CD and DA S
respectively. Prove that PQRS is a parallelogram. [2059 R, 2062 K, 2065 S]

HINT: In the figure alongside, let ABCD be a quadrilateral and PQRS be the resulting A P B

quadrilateral formed by joining the middle points of sides AB, BC, CD and DA
respectively. Let O be the origin of vectors then by mid point theorem,

LI)‘\+0_)B —2 6§+6E K (TE+O_>D — 0_[))+a\
(i) OP= 5 ;00 = 3 ;OR= ) ;08 = 3
- - - — - —
(i) P_(3=6(3—61)’ :OB+0C£0A—OB _ OC—ZOA
— = - =S = =
(iii]S_li=al)1 a§=OC IOD—EOD—OA =0C_20A
- -
Therefore PQ = SR i.e. PQ=SR and PR // SR Similarly, SP = RQ and SP // RQ

Thus, PORS is a parallelogram.
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7. FHEIR SOESE (e ATIRHT RIS g S T IR | [2068 R]

Prove that the diagonals of a parallelogram bisect to each other. [2057S, 2061S, 2065-M, 2067 R']
HINT:Let OABC be a parallelogram and AC and OB are the diagonals.
Let O be the origin , M and N are mid points of AC and OB in parallelogram OABC.
> 0A+0C
(i) OM = 3 [Mid point theorem ]

—> OB OA+OC
(i) ON="F"=—">— [ Parallelogram Law of vector addition]

3 OM ON so M and N are coincide.
Thus diagonals of parallelogram bisects to each other.

OR TR IqHW PQRS T faie® STaAT SHEAST &g w1 W fafaane s e, |
Prove by vector method that the diagonals of a parallelogram PQRS bisect to each other.  [SEE 2075 R';]

8. ATaE MFvEE UET Grg WA SEe fatmrT AT e | [2068 R', SLC 2066 S, 2070 R’, 2071 R']
Prove vectorically that the diagonals of a rectangle are equal to each other, P S
OR Fa=®T PQRS U3ar 9™d &1 | PR = QS &g Wl Waa fafrgra ywfora wEie

In the given figure, PQRS is a rectangle. Prove vectorically that PR = QS.
[2069 R, SEE 2074 R']

HINT: Let, PQRS be a rectangle and PR and QS are its diagonals. Q R
. —>21 —> > —» —3 —3! —> —3 —31 —3I —2 —> —>
(i) PR° = (PR)—(PQ+OR) (SR+QR)= SR +2SR.QR+QR =RS +2x0+0QR [ SR L QR]
- —>? —»?
PR® = RS +QR

. —? — 2 I e —32 2 —32 5 —
(i) Q8! = QS =(QR+RS) = QR +2QR.RS +RS = QR + RS [. QR L RS]

—1 —32 3l
. QS = RS +QR
@ii) PR? = QS® [From (i) and (ii)] s PR=0QS

Thus, the diagonals of a rectangle are equal to each other.

9, AR TN e TR g T wiossEa g Wi S faftare wfr e
Prove by vector method that the diagonals of rhombus intersect to each other at a right angle. [2065 R']
HINT: Let OABC be a rhombus and OB and AC be its diagonals. C
e — —>
Let O be the originy, AB=0C= b and OA=CB = a
From the triangle law of vector and parallelogram law of vector,

o o>
() CA=d-bandOB=a+b
— —
(iiy CA. OB = (a - b) (a + b) = (a) - (b} a’—b* [-the square of any vector is a scalar]
= a’—a° [ b =d’ since the sides of a rhombus]

— —
CA.OB=10
Hence the dot product of the diagonals of the rhombus is 0. So, the diagonals are perpendicular to each other.

OR ¥HaTE TG PQRS & faFiie® PR T QS WHHIT Yie=ame grgn w1 ¥eex faftrame wwfir e |
Prove by vector method that the diagonals PR and QS of the thombus PQRS intersect at right angle.

[2070 S
10. 99T (@Ord) A7 I g aEH geg W S faftare wmie TER |
Prove vectorically that the angle at the circumference of a semi circle is a right angle. [SEE 2074 S*, 2057 R]
OR TTH AB WUHI USeT AHqa#! TIIST ACB TF TSI g5 w1 W fafegra ywiimg T |
Prove by vector method that the circumference angle ACB of a semi-circle with a diameter AB is a right-angle.
[SEE 2075 R, 2075 R3]
HINT:Let ACB be a semi-circle with centre O. Let O be the origin. AB is
diameter of semicircle. Join O and C.

(i) BC = OC — OB (Trangle law of vector) (i) CA =O0A — OC (Triangle law of vector)

(i) BC.CA =(OC-0B).(OA-0C)
=(0C + OA). (OA — OC) [OA =— OB [Being radii and in opposite direction.]

- —-—* 5 2 2

=(0A)" - (0OC) = 0A" - 0C

7 b e of 3 3 4 ,
(iv) BC.CA =0C"-0C =0 [- OA =0C = radii of circle] s #BCA =90°
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B.
1.
2.

ADDITIONAL QUESTIONS
weAfaeg GEl Feerg T W fafare gfa@T TR | (State and prove mid-point formula by the vector method.)
At oo w7 Ieo T e faftrame wivoee TER

State and prove Internal section formula by the vector method.

arfedt farsre a7 georg T Se faftrare gfroreT THER

State and prove external section formula by the vector method.

e=| U%al qe, 2y RAGTeaR01

= 0.19,25 TRANSFORMATION

IRJad TeAeiieaR ol (COMBINED TRANSFORMATION)

A,
1A,

1B.

2A.

2B.

3A.

3B.

4A.

BASIC QUESTIONS

X-# T Y-HEHT FAM T SO T T GHqeT g UHd WM gl TR | S O
T YO0 T P4, 3) (1 1) T R(5, —z)sﬁéﬁq@sa@?ramaﬁmuﬁ%w
fréemeFe® TaT SMETER, | T sftfervaers qe¢ d@itaamr fa=iem |

State the single transformation cqulvalcm to the combination of reflections on the X-axis and Y-axis
respectively. Using this single transformation, find the coordinates of the vertices of the image of APQR
having vertices P(4, 3), Q(1, 1) and R(5, — 1). Also, draw the object and image on the same graph. [2071 S]

X- #& T Y- FEHT FHM: g9 G900 TEdTeed T G0qed g1 Uhd WA Jead e | T@ 0Fd
BRI TR L A(2, 3), B(3, - 4) T C(1, - 2) Yiifagee 9wt AABC #1 vfafarasr ofifagees
fEeTTemeT et | 9T A% T Yiafareers (g aEtET faee |

State the single transformation equivalent to the combination of reflections on the X-axis and Y-axis
respectively. Using this single transformation, find the coordinates of the vertices of the image of AABC
having vertices A(2, 3), B(3, —4) and C(1, — 2). Also, draw the object and image on the same graph. [2071 R]

Qﬂ‘iﬁ!ﬁ%’FA(] 2). B (4, — 1) T C(2, 5) WUH P9odTE W@EE x =5 Ty =— 2 AT AER q0G0q Ta7
T g fafarEadT fAdiedeE oY A@ieawT A TR | a90 g 64T ST &9 U9
IR SIS (g, Ieaie TR |

A triangle with vertices A( 1, 2), B(4, — 1) and C(2, 5) is reflected successively in the lines x = 5 and
¥y = — 2. Find by stating cuordinales and graphically represent the images under these transformations.
State also the single transformation given by the combinations of these transformations. [2065 M]

Qﬂvfh@fr@ A(1, 2), B4, - 1) T C(2, 5) WU FAoTE @M x = 1 Ty = 2 AT §ER G0 T 9T g

it fdameses ST a@fsaHT 26 TR | 990 g 995 SIS 1 (3¢ ST
TS Aftrg, S THER | [2065 R, 2069 R]
A triangle with vertices A(1, 2), B(4, — 1) and C(2, 5) is reflected successively in the line x = — 1 and
¥y = 2. Find the stating co-ordinates and represent the images graphically under these transformations.
State also the single transformation given by the combinations of these transformations.

fage® H(4, — 2), R(2, 1) T T(5, 2) T3eT Pt HRT &1 foeiter shifagee g1 1 A fageeans ofemar
[(0, 0), 180°] T I feamAT G [(0, 0). 90°] FNE TH WIF TEFAW SFFAAET TAIET T
ThifrEETe! MEEFeE T TSN | g5l PmEeds tId datE s |

Points H(4, — 2), R(2, 1) and T(5. 2) are the vertices of a triangle AHRT. These points are transformed by a
single transformation obtained by a rotation [(0, 0), 180°] and on the same direction a rotation [(0, 0), 90°].
Find the co-ordinates of the images of the points. Draw both the triangles on the same graph paper.  [2066 S]

fage® A(l, 2), B4, - 1) T (2, 5) T32T P ABC &1 fameiter finifavgee g | 41 fageeans aiwor
[(0,0),90°]taﬁﬁ"amqﬂ-ﬁm [(0, 0), 180°] A€ &7 WY TAFTAC WAL TOEET a7
feferrEed FTEFes w1 AGTEE, | gEaTe PrsEedTd 19 st fasE |

Points A(1, 2), B(4, — 1) and C(2, 5) are the vertices of a triangle AABC. These points are transformed by a
single transformation obtained by a rotation [(0, 0), 90°] and on the same direction a rotation [(0, 0), 180°].
Find the co-ordinates of the images of the points. Draw both the triangles on the same graph paper.

2
e X(1. 2), Y(- l,—2}t2(5,0jwqa?rﬁﬁ=fxyza1€ﬁaz'<(])ﬁh@nﬁnﬂar—ﬁr

yfaferaard X-semr quEds ahed g 1 aqd g sfafaraeesr drifaggesr Mdaesee @@t AXYZ
T 7| Yiafaraeedrs U3 q@iaanr yeE THe |

2
A triangle XYZ with vertices X(1, 2), Y(— 1, — 2) and Z(5, 0) is translated by a veclor( i ) The image

so formed is reflected on the X-axis. Write the co-ordinates of the vertices of the images thus obtained
and represent the AXYZ and its images on the same graph paper. [SEE 2073 S]



4B.

5A.

5B.

6A.

6B.

7A.

7B.
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fiifage® P(2, 1), Q(4, 3) TR(6, — 1) HTHT P9I PQR @TE X-HEHT TUETH &I av Fiatasaers 49

(_23 )ﬁhwwnﬁqﬁanmﬂmmmmﬁwﬁ%maﬁtamﬂzm

fefaraeeard T3 S@=THT I=E THEM |
A triangle PQR with vertices P(2, 1), Q(4, 3) and R(6, — 1) is reflected on the X-axis. The image so

=3
formed is translated by the vector( 5 ) Write the co-ordinates of the vertices of the images thus

obtained and represent the APQR and its images on the same graph paper. [SEE 2073 S

1
wfifage® P2, 1), Q(2, 4) TR(5, 2) WCEH APQR @ w[_z]ﬁmﬁnﬁaﬁrmﬁﬁﬂém

forgebr afaft e feemfax 90° @ wlisemwr wfvesr g 1 7wl yrer wiafreaeesr féameses S€ APQR
T T Yafar e edrE T3¢ saaanT Ted TR |

1
APQR with vertices P(2, 1), Q(2, 4) and R(5, 2) 1s translated by the vector I:

] and then the image so

formed is rotated about the origin through 90° in positive direction. Write down the co-ordinates of the
vertices of the images thus obtained and present APQR and its images in the same graph paper. [2075 R']

A (2. 3), B (0, 3) TO(0, 0) HTHT AAOB @ AB 1@ faearas T O #r afgafe + 90° afgmwor wfeea g
foeaTqeeE T T afGRAvEE R & SATSUH g | 99 WA RoT #E fafar o1 s |
AABO having A(2, 3), B(0, 3) and O(0, 0) is transformed by the translation vector ;[T; and rotated

through 90°(+) ve rotation about O. Translation is denoted by T and the rotation is denoted by R. Find the
image under the combined transtormation R=T.

ofvifage® &M L(- 3, 3), M(- 6, 3) TN(- 3, 9) 9@ PO LMN &% p - %W 9UEdd &l ae
yiaferaens sm fawga@r afeadt 180° @ wlgwr wfeedr g 1 aud yra wiafarasesr difargresr
frfmrere it g LMN T 99aT Sifaraeers U938 s S THEr |

A triangle LMN with vertices L(— 3, 3), M(— 6, 3) and N(- 3, 9) respectively is reflected in y-axis and
then image formed is rotated about the origin through 180°. Write the co-ordinates of the vertices of the
images thus obtained and present the triangle LMN and its images in the same graph paper. [SEE 2075 R';]

AHEREE A(2, 3), B4, 5) T C(1, 4) WUHT AABC T x- FEHAT GG &1 a1 Fferfsreaens I faga
afgafe 180° 71 wfgeAwr wfar g | a9l yra wiafareesr diifrgeres fimeses &t AABC T
TG Ifarasedrs T @ T Ta T |

A AABC with vertices A(2, 3), B(4, 5) and C(1, 4) is reflected in x-axis and then image so formed is rotated
about the origin through 180°. Write the coordinates of the vertices of the images thus obtained and
present the AABC and its images in the same graph paper. [SEE 2074 R"]

-2

frifagee A(2,3),B(2,6}t€(3,4)maﬁf’ﬂﬁrAch€T=[ ; ]ﬁ%wwnz‘raﬁqﬁr&waﬁ
E[(0, 0), 2] & fawardiaw wiwar g | a9l yw fafarases dfifageesr famewe® adt AABC T
Fu 33 yiafaraes Tse AT TR T |

-2
A triangle ABC with vertices A(2, 3), B(2, 6) and C(3, 4) is translated by T =[ 3 }and the image so

obtained is enlarged by E[(0, 0), 2]. Write the co-ordinates of the vertices of the images so formed and
represent AABC and its both images in the same graph. [SEE 2075 R]

-2
P(3. 4), Q(2, 1) T R4, 2) dfrifage® 9@ APQR #1% T=( 5 )ﬁﬁqmqﬁnziaﬁruﬁffawmé

E[(0. 0). 2] & fawarfiewor wfwsr g 1| aud g wfafaragear difagees fMdaeses a€T APQR T
Faa glafarasears 19 aEieaaT YR THER |

-2
APQR having the vertices P(3, 4), Q(2, 1) and R(4, 2) is translated by T = ( 3 ) The image so formed

is enlarged by E[(0, 0), 2]. Writing the co-ordinates of the vertices of images thus obtained, represent the
APQR and its images in the same graph paper. [SEE 2074 R]
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8A.

8B.

9A.

9B.

10A.

10B.

11A.

11B.

12A.

E & @mafag (3. 1) T 9y 2 woat famrfiewr T R & p = x AT g9 9Edd dAgegn | ofvifagee
A(2. 3). B(4. 5) T C(1, — 2) 9THT AABC %I §geh &MWL E-R T &4 Jates 7 aeTe | 54
P qge Sttt Ra=E |

E denotes the enlargement about the centre (3, 1) with a scale factor of 2 and R denotes a reflection on the
line y = x. Find the image of AABC having the vertices A(2, 3), B(4, 5) and C(1, — 2) under the combined
transformation E<R. Draw both figures on the same graph paper. [SEE 2075 R;]

ofrdfage® P2, 1), Q(5. 3) T R(7, — 1) WC& PA9er PQR @& Y-&WT qUEeq Wi av fafaraend
E[(0, 0), 2] g fawrdecor wfwar g | a9d yoa wfafareaseesr fifageeesr fdmeses d€T APQR T
THHT Yfaraeears T3¢ A@IaaaT Iwy T |

Triangle PQR having vertices P(2, 1), Q(5, 3) and R(7, — 1) is reflected on the y-axis. The image so
formed is enlarged by E[(0, 0), 2]. Write the co-ordinates of the vertices of the images thus obtained and
present the APQR and its images in the same graph paper. [SEE 2073 R]

7 A(L, - 1), B(5, 2) TC(3, 5) Bt ABC %1 siniferegarn frdememes &1 | 9t PIowiems et yeqa
T E[0(0, 0) ; 2] 30 fawar THEm | O faeenda wiafavaend v-srmr qEds T8 srafEaaAT v
THER | BT ABC T ®Tae diga gfafarasear vt dete |

Let A(1, — 1), B(5, 2) and C(3, 5) are the coordinates of vertices of a triangle ABC. Plot this triangle in
graph. Enlarge this triangle with E([O(0, 0) ; 2] and then reflect the enlarged image about Y-axis in that
graph. Write the nature of object triangle and its images after transformations.

R, & #faeg (3, 4) 91 & AT 2 HUS faearfidtor Sy T Ry F W@y = x AT IUadd g4 @Har
e | Aty fiefage® P(- 3, 5), Q(7. 4) TR(6, — 2) 9UH APQR ATE RyoR, T WAL T&T APQR &I
yfafasr AP,QR; WY P, Q, TR, #T MEIEFe® w1 ARG |

R, denotes an enlargement about the center (3, 4) with a scale factor of 2 and R; denotes a reflection on
the line y = x. APQR with the vertices P(— 3, 5), Q(7, 4) and R(6, — 2) is mapped onto the AP,Q;R, under
the transformation R,°R,. Find the coordinates of P,, Q; and R,. [2064 R]

e CAT &1 #iifage® C(2, 5), AC- 1, 3) T T, 1) 8| B CAT @ 95w famgapr afoafe 90° &
gaTeRE feemEr ufeEEe T R Ef(0, 0), 2] AT faEwer W= g sfaieeedr MiaEese Tar
AMGTER, | T8 7] T Shifarreeans S Sraf=rar yee T |

C(2,5), A(— 1, 3) and T(4, 1) are the vertices of a triangle CAT. Find the coordinates of the vertices of the
image of ACAT under the rotation of positive 90° about origin followed by enlargement
E[(0, 0), 2]. Represent the object and images on the same graph paper. [2072 R

AABC #1 fiifage® A2, 5), B(— 1, 3) T C(4, 1) 1 | AABC @ I famgar afeafe somenss Srarg
aferaeT T g T e faferaers & I fawg T At 2 faee faemfewr wfisr g 1 98 AABC #
hifereee diifrgees fiamesree T g a5 T fiferEEes (e QT e |

The vertices of AABC are A(2, 5), B(— 1, 3) and C(4, 1). AABC is rotated through negative quarter turn
about the origin and the image so obtained is enlarged by taking origin as the centre and scale factor 2.
Hence, find the co-ordinates of the vertices of the images of AABC and show the object and images on
the same graph. [2070 8]

AABC =7 ¢fiifage® F A4, 6). B(2, 2) T C(8, 2) B | 39«78 fawg P(1, 3) #1 afaft 90° gfgramm
T B x-FEAT TEAA TCH G | AABC FT Walarae®d] MEMEFe® TaT SHaH |

The vertices of AABC are A(4, 6), B(2, 2) and C(8, 2) respectively. It is rotated through 90° about a point
P(1, 3) followed by reflection in x-axis. Find the co-ordinates of images of AABC.

AL 9gEd ABCD &7 fiifargg® &7 A(2, 3), B(1, 1), C(4, 1) T D(5, 3) &1 | g9a1s g P(3, 0)
1 afeafe 90° afgrmer T &+ =  EmET TwEdT T g 1| gHEaT SO ABCD #1 Wiafarasesr
fréaesee 1O SR |

The vertices of a parallelogram ABCD are A(2, 3), B(1, 1), C(4, 1) and D(5, 3) respectively. It is rotated
through 90° about a point P(3, 0) followed by reflection in x = y line. Find the co-ordinates of images of
parallelogram ABCD.

AABC &1 sfiifamge® HW A(2, 4), B(6, 6) T C(4, 0) B | T9ems famg P(0, 2) = afaft 180° g/
qfedor T HE E[(0, 0); 2] 30 feEwwr U B | AABC FT WAaEEeST MewTewes auT
TSR |

The vertices of AABC arc A(2, 4), B(6, 6) and C(4, 0) respectively. It is rotated through 180° about a
point P(0, 2) followed by the enlargement E[(0, 0) ; 2]. Find the co-ordinates of images of AABC.
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12B. g« PREM &7 ¥fiifargg® &7am: P(1, 3). R(3. 3), E(2, 0) T M(- 3, 1) & | 9 fa=g (0, 1) #r

1A.

1B.

2A.

2B.

3A.

3B.

4A.

AT 180° TFGAT T B4 I fag & T AT 2 WOH faemian aqar faam ahea g ), 99
PREM # Yiafaras MEaesee 1 SSEE |

The vertices of a quadrilateral PREM are P(1, 3), R(3, 3), E(2, 0) and M(- 3, 1) respectively. It is rotated
through 180° about a point (0, 1) followed by an enlargement of centre at origin and scale factor 2. Find
the co-ordinates of images of quadrilateral PREM.

ADDITIONAL QUESTIONS

TS §. 9. ABCD #I ¥fiia<e® A(3, 0), B4, 2), C(2, 4) T D(1, 2) & | 996ITE @ y = 1 A7 TE0q
Tl @« = 3 AT GOEaT TOE g | dfeaw wfafarear MevEdee THT SMeAEE | 99 41 94
TEGAATE JATST Uae WAL I T6T aeSae e |

A parallelogram ABCD has the vertices A(3, 0), B(4, 2), C(2, 4) and D(1, 2). Find the image of the
parallelogram ABCD under the reflection in the line y = | followed by reflection in the line x = 3. Also,
find the single transformation to represent this combination of reflections.

frifagE® A(0, 1), B(5, 1), C(8, 5) T D(3, 5) AU TSI THATE aqHS Tedl x = 4 AT TUE0H "0&T g T
g y = 3 A TUEAT WCHT G | G GHAE AT T T GGHEE | q AT §4%h qCEdaes
ST Ued WHFGOT 9 99T SSTar |

A rhombus with vertices A(0, 1), B(5, 1), C(8, 5) and D(3. 5) is reflected in x = 4 and then in y = 3. Find
the image of the thombus. Also, find the single transformation to represent this combination of reflections.

fagE® A(- 3, 3), B(- 6, 3) T C(= 3, 9) a1¢ a1 Pt afedt Y-sts@1 wxaeds T8 A, B!, C' 9101 § T
oafg W@ x = 3 A7 [@: 9OEaT T8 A", B, C" U g | 99 yiifamer fagees fdwes o
AMGAE | AT A7 WA TACAATE SIS Tepel AT 90 Tl AT e e, |

A triangle formed by the points A(— 3, 3), B(— 6, 3) and C(- 3, 9) is reflected in the Y-axis. The AA'B'C
is reflected in the line x = 3 to give a second image AA"B"C". Find the co-ordinates of all the image
points. Also, find single transformation to represent this combination of reflections.

A4, 8), B(6, 6), C(3, 6) T D(4, 4) tfirifarg szt o Smanteamn fa=ht a9amg y = 4 91 & T4 9
@t AB'C'D' fa=igm | el fex AB'C'D' @1 y = 0 AT TER T @d @it A'B"CD"
fd=gEm T A", B", C" T D" %1 fiee®e® TOT SGEM | A A7 §YH qOEGAeTE SAe Uwe
AT 9 9T A8 Ta |

Draw a figure having the vertices A(4, 8), B(6, 6), C(3, 6) and D(4, 4) on the graph. It is reflected on the
line y = 4 then draw A'B'C'D". Then after reflect it on the line y = 0 and draw A"B"C"D" on the same

graph and find the coordinates of A", B", C" and D". Also, find single transformation to represent this
combination of reflections.

A (2,5). B (6,4)TC (3, 7) fae® AABC #7 tfie® g1 | AABC @€ 37 AT 99° T 81° AT qiewT T4
e aferauEte e siafarasr i amreEm T fafarer éaemee ot sete

Points A(2, 5), B(6, 4) and C(3, 7) are the vertices of AABC. Draw the figure of image of AABC under
the combined rotation of 99° followed by 81° by taking (0, 0) as centre of rotation and write the
co-ordinates of the image.

I FHMTE TS ABCD 1 $iiass® A(3, 0), B(4, 2), C(2, 4) T D(1, 2) G | THATE ITHEGHT
afeafe 180° sfeaT Tafg Sgmfa=ar afaft 90° sferar wfasr g | afaw sfafarasr femes v
TSR, | THFFAC FqHs ABCD T T9&] WiiavadTs cRaiaaaT Fargqard |

A parallelogram ABCD has the vertices A(3, 0), B(4, 2), C(2, 4) and D(l, 2). Find the image of the
parallelogram ABCD under the rotation of 180° about the origin followed by rotation of 90° about the
origin. Present the parallelogram ABCD and its image on the same graph.

FqHT ABCD @1 s@ifaaaT e wwe fig® A(R, 8), B(12, 12), C(8, 12) T D(0, 12) & 1 af¥
2 3

Tl=( . )1' Tl:(o ) T §gF  WEFGOT T, T, 9991 Sfafara =it A'B'C'D' 9T @ETer, |

In the graph paper, draw quadrilateral ABCD with vertices A(8, 8), B(12, 12), C(8, 12) and D(0, 12). Find

2 3
image quadrilateral A'B'C'D' under the transformation T, T» if T, = ( | ) and T> = ( 0 )
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4B. U3 FqHE  PQRS # iMfagE® P(1, 2), Q(2, 3), R(5, 2) T S(6, 4) B | 8 =Tq¥warE dfed

5A.

5B.

6A.

6B.

7A.

7B.

8A.

8B.

T.=(§)€rtq&§ T3=(:)€fi%lwq=rnﬁ'a‘m;|

The vertices of a quadrilateral PQRS are P(1, 2), Q(2, 3). R(5, 2) and S(6, 4). Translate the quadrilateral

2 4
under T, = ( 3 ) followed by T2 = (5 )

2
A(= 2, 2), B(2, 2) T C(2, 8) dfrifae® wuar AABCH@WWT1=(Z)TT3=(I )m

WAFI T g | Ay @t gfatasres fdaEses A (1, 5), B'(3, 5) T C(5, 11) 1 99 W
HFeT T, TOT AMSTRI |

A triangle ABC having vertices A(— 2, 2), B(2, 2) and C(2, 8) is translated by the translating vectors
a 2
T, =(b )and T, = ( i ) If the co-ordinates of the final image are A' (1, 5), B' (3, 5) and C' (5, 11) after

T, T», find the translating vector T.

1
A(- 2, 2), B(2, 2) T C(2, 8) tiifarge® 9U@1 AABC & @MW $9eT T, —(2 )T T, —(Z )ERT

=TT i g | afy afraw sfafarasr fRdare@es AY (1. 5), B' (3. 5) T O (5, 11) G 57 &M
HFeL T, TOT SR |

1
AABC having vertices A(— 2, 2), B(2, 2) and C(2, 8) is translated by the translating vectors T, = (2 )and

i
T, = (b ) If the co-ordinates of the final image are A'(1, 5), B'(3, 5) and C'(5, 11) after T, T, find the
translating vector T .
1
APQR & ¥i¥&® P(1, 2), Q (3, 2) TR (3, 4) 11 E|[0, 2] TE, | O, 15] FHR APQR &% famamt &

dqen  faeardeor sqER g sfw siafara Tar areE, |
P(1, 2), Q (3, 2) and R (3, 4) are the vertices of APQR. Enlarge APQR with respect to E;[O, 2] and

= =i : gL gt :
E, [ 0,15 ] Find the final image of APQR under combined enlargements.

P(6, 1), Q(6, 5) T R(8, 5) T APQR @ d@ite=ay fig=qem | #w=famg (2, 3) T AT 1/2 T APQR
E I

faeardigor TRy E, [(2, 3); 4] 710 fammli@or @i AP'QR' W P'LQ' T R' F fAdwmEs war @wmd
AP'QR' AT G SareraaT FESE |
On a graph paper, draw the APQR, whose vertices are P(6, 1), Q(6, 5) and R(8, 5). If the APQR maps to
AP'Q'R' by an enlargement about the center (2, 3) with scale factor of 1/2 ; followed by E; [(2, 3); 4],
find the co-ordinates of P!, Q' and R'. Show this image AP'Q'R' on the same graph paper.
A (3,0)TB (2, 1) & AOAB & + 90° AT TRGHAT T @M x = y AT Yiafawaerg WEa e T AAOB &1
HivH gfefaraT HEaTES ReTer | AT, A G SIS SIS U STl Fee |
Rotate AOAB, where A (3, 0) and B (2, 1) are given, through + 90° about O and then reflect the image in
the line x = y. Find the final image of AOAB and also find the single transformation which is equivalent
to the combination of these transformations.

APQR T P(1, 6), Q(2, 8) T R(7, 2) &1 |APQR ¥ y = 6 AT YT&Ed" T4 IgAfawg#r afwft 90°
afGAT =T av Afvaw Sfafaresr fMEmeses TaT SEIEE, |

The vertices of a APQR are P(1, 6), Q(2, 8) and R(7, 2). APQR is reflected in y = 6 and then rotated about
the origin by 90°, Find the co-ordinates of final image.

AABC #1 $iifag®A(1, 2), B(3, 2) TC(1, 4) G| a7 gfest X- steqmm qUasdy woar g < ufyg fwamae S
Aty T Pt e SR P T TR |

A(l, 2), B(3, 2) and C (1, 4) are the vertices of AABC. It is reflected in X-axis and then translated by
translation vector E}'. Find the co-ordinates of the final image.

AABC #F1 fiifarg® A(4, 3), B(7, 4) T C(2, 8) T | a1 ufeet Y-3laqwT q@d= WU g T ufy fawamw

T AC 3 farnfia s afw sfafaresr amesee T TeTEE |
A(4, 3). B(7, 4) and C (2, 8) are the vertices of AABC. AABC is reflected in Y-axis and then translated by

Tl
translation vector AC . Find the co-ordinates of the final image.
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0(0, 0), B (0, 1), C(1, 1) T D (1, 0) fFdureFe® wuart J OBCD &1 wiifara 9% SRR 91
TSR, Wel qfeet X-30eamT g+ Taae T ufg Ay 2 faux Sqgmfaan s a famrdeor afer g o
Find the image of & OBCD having co-ordinates O(0, 0), B(0, 1), C(1, 1) and D(1, 0) under combined
transformation where a reflection in X-axis is followed by an enlargement of scale factor 2 with origin as
the centre of enlargement .

AABC #1 hdfe® A2, 1), B(4. 5) T C(- 1, 4) T | AABC aTé Iafa=ga afafe Ardr 3 e
feremiiaTor T8 x = y @ wEdT TR |

The vertices of AABC are A(2, 1), B(4, 5) and C(- 1, 4). Enlarge AABC taking centre as origin and scale
factor 3 then reflect in the line x = y.

APQR #7 iiifawge® P(1, - 2), Q(3, 4) T R(- 4, 0) G | afy fammeat 7 (2, 2) T AT 2 9C APQR @7
fawardiser T R[O, + 90°] FT TRGHAT THEE, |

The vertices of APQR are P(1, — 2), Q(3, 4) and R(— 4, 0). If the centre of enlargement is (2, 2) and scale
factor 2, then enlarge APQR and rotate by R[O, + 90°].

AEIAH ARAHETE Tl FHEATE P PQR 1 dinifarges awtem | aft fasamar @ (2, 2) T AT 2
AT & Praeemg PQR @ faramdiator T R[O, + 90°] TRT 9fmaeT THEE |
Using a graph paper write the co-ordinates of an isosceles triangle PQR. If the centre of enlargement is
(2, 2) and scale factor 2, then enlarge APQR and rotate by R[O, + 90°].

mmm  ANSWERS

A.  BASIC QUESTIONS
1A P(-4,-3),Q(-1,- 1yand R(- 5, 1) 1B. Rotation [180°, 0], A'(-2,-3), B(-3, 4), C'(-1, 2)
2A. A9, 2), B'(6,-1), C'(8, 5); A"(9,-6), B"(6,-3), C"(8, —9) and Half turn rotation about (5, —2)
2B. A'(-3,2),B-6,-1),C(—4, 5% A"-3,2), B"(-6, 5), C"(— 4, —1) and Half turn rotation about (— 1, 2)
JA. H'(-2,-4),RY1,-2), T(2,-5) 3B. A2, -1),B(-1,-4),C(5-2)
4A. X'(3,3),Y'(1,— 1), Z(7, l)and X"(3,-3), Y"(1, 1), Z"(7.-1)
48. P'(2,— 1), Q'(4,— 3), RYG, 1), and P"(—1,1), Q"(1— 1), R"(3, 3)
5A. P'(3,— 1), Q'(3, 2), R'(6, 0) and P"(1,3), Q"(-2, 3). R"(0, 6)
5B. A'(0,3), B'(—2,3),0'(-2,0) and A"(-3,0), B"(—3,-2), C"(0,—2)
6A. L'(3,3), M'(6,3), N'3,9) and L"(—3,—3), M"(- 6,— 3), N"(— 3, - 9)
6B. A'Y(2,—3),B4,-5),C{l,-4) and A"(—2,3),B"(—4,5),C"(-1,4)
TA. A0, 6), BY0,9),C(L.T) and A"(0, 12), B"(0, 18), C"(2, 14)
TB. P'(1,7),QU0,4), R'(2,5) and P"(2, 14), Q"(0, 8), R"(4, 10}
8A. A'(3,2),BY5.4),C'(-2,1) and A"(3.3),B"(7,7L.C"(-7.1)
8B. P(-2,1),Q(-53),R(-7.-1), and P"(—4, 2), Q- 10, 6), R"(- 14, - 2)
9A. A'(2,-2), BY(10,4), C'(6, 10) and A"(-2,-2), B"(— 10, 4), C"(- 6, 10)
9B. Py (6,-9),Qi(4, 11),R; (-8, 9)
10A. C'(- 5,2), A'(=3,- 1), T~ 1,4), and C"(- 10, 4), A"~ 6,-2). T"(- 2, 8)
10B. A'(5,—2), B'(3, 1}, C(1,-4) and A"(10,-—4), B"(6,2),C"(2,-8)
11A. A'(- 2, 6), B'(2, 4), C'(2, 10) and A"(— 2, — 6), B"(2, —4), C"(2. — 10)
11B. A0, - 1), BY{2,-2), CY2, 1), D0, 2) and A"(— 1, 0), B"(-2, 2), C"(1. 2), D"(2,0)
12A. A'(-2.0), B'(—6,-2), C'(-4,4) and A"(—4, 0), B"(— 12. - 4), C"(— &, §)
12B. P'(-1,— 1), R(-3,- 1), E{-2, 2), M'(3, 1) and P"(— 2, - 2). R"(— 6,— 2), E"(- 4, 4), M"(6, 2)
B. ADDITIONAL QUESTIONS
1A, A'(3, 2), B4, 09, C'(2, - 2), D1, 0) and A"(3, 2), B"(2, 0), C"{4, — 2), D"(5, 0); Half turn rotation about (3, 1)
1B. A'(8, 1), BY(3, 1), C(0, 5), D'(5,5) and A"(8, 5), B"(3,5),C"(0, 1).D"(5, 1}; Half turn rotation about (4, 3)
6
2A. A'(3, 3), BY( 6, 3), C'( 3, 9) and A"(3, 3), B0, 3), C"(3, 9); A translation by the translation vector( 5 )
0
2B. A'(4,0), BY(6, 2), C'(3,2), D'(4,4) and A"(4, 0), B"(6,-2), C"(3, - 2), D"(4, — 4); A translation by the TV ( g )
3A. A'(-2,-5),Bi-6,-4),C-3,-7) 3B. A"(0,-3),B"(2,-4),C"(4,-2),D"(2,-1)
4A. AY(I3, 7B (17, 11, C(13,11), D' (5, 11) 4B. PY7.10), Q' (8, 11)R' (11, 10), ' (12, 12)
| 2

5A, ( ) 5B. ( ) 6A. P'(3,6)Q(9,6), R'(9, 12) 6B. P'(10,—1), Q(10,7), R'(14, )
2 1

TA. O'(0,0), A0, 3), B{-1, 2) and O"(D,0), A"(3,0),B"2,-1)

TB. PY(1,6), Q2. 4), R'(7, 10} and P"{(-6, 1), B"{— 4, 2), R"(-10,7)

8A. A'(1,-2),BY(3.-2),C'(l.-4) and A"3,-2),B"(5,-2),C"(3,-4

8B. A'(-4,3),B(-7.4),C(-2,8) and A"- 6, 8), B"(-9,9),C"(-4,13)

9A. O"(0,0), B"(0,-2),C"(2,-2),D"(2,0) 9B. A'(3,0),BY15,12),C(12,-3)

10A. P"(6, 0), Q"(— 6, 4), R"(2, - 1) 10B. Show to your teacher.
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faudia 2rreiteazor ¥ f[Aud ga (INVERSION TRANSFORMATION & INVERSION CIRCLE)
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5A.
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6A.

6B.

7A.

78,

BASIC QUESTIONS
T 1+ = 20 FT ATRAT fagE® P(2, 1) TQ(3, 1) 1 I A& Tl ASerd, |

Find the inversion points of P(2, 1) and Q(3, 1) with respect to the circle x* + y* = 20.

aqd &7+ )7 = 50 FT HTETHAT IS A(6, 8) TB(3, 4) FT ITHA famge® TaT ASTE, |

Find the inversion points of A(6, 8) and B(3, 4) with respect to the circle X +y2 = 50.

0 1 + 17 = 9 BT AT famg A3, 0) 1 IoRd (a7g TT I TS A@HIAAAT IohH g, awq T gt
TR |

Find the inversion point of a point A(3, 0) with respect to the circle x* + y* = 9 and show the inversion
circle, object and image in the same graph.

ga o+ 37 = 16 B AT famg P2, 0) F1 oW favg T NE USE d@IEAAT IohW g9, % T
yfafaea SEmeTeE |

Find the inversion point of a point P(2, 0) with respect to the circle x* + 3* = 16 and show the inversion
circle, object and image in the same graph.

fag A3, 4)FT T (x—2)" + (y— 3)" = 24 T ATUTHT IHHA (975 TAT FMSTEM |

Find the inversion point of A(3, 4) with respect to the circle (x — 2)* + v— 3P =24,

faeg B(5, 6) BT T (x — 4)° + (y — 2)° = 68 P HTHTCAT oA {975 T0T TSR |

Find the inversion point of B(5, 6) with respect to the circle (x — 4)* + (y — 2)* = 68.

TSl IR TOF A 8 UFE T F (0, 1) G | & qaer anmedr fag C(- 1, 2) F1 3o fag ™ aveTer |
The diameter of an inversion circle is 8 units and centre (0, 1). Find the inversion point of C(- 1, 2) with
respect to the circle.

I IHH qOF A 10 THE T F (1, 2) G | °7 TAH0 ATEEAT g P(- 3, - 1) FT IA fag Tr
AT, |

The diameter of an inversion circle is 10 units and centre (1, 2). Find the inversion point of P(— 3, - 1)
with respect to the circle.

TJeT IohA qadl FHIFTT x° + )" — 8x — 6y — 2 =0 F | °Y Faar AmaraT fag D(1, 3) #1 Ioww faeg a=m
AMETE |

The equation of an inversion circle is x* + 3* — 8 — 6y — 2 = 0. Find the inversion point of D(1, 3) with
respect to the circle.

TIT IhH qOHT THEFCT x° + )7 — 4y — 6y — 23 = 0 G | 6 IO AT (a5 A(3, 4) F1 Io0H fag
AT AMSTR, |

The equation of an inversion circle is x* + 3* — dx — 6y — 23 = 0. Find the inversion point of A(3, 4) with
respect to the circle.

feguar favg A4, S) T q0 7 + )7 — 4x — 6 — 3 = 0 BT ATURAT IoHHA (o175 TOT TMSTER | AT Jeohd
qw, avq T Yiafaraerd 032 AmitaT FESTE | _

Find the inversion point of the given point A(4, 5) with respect to the circle x* + 3* — 4x — 6y — 3 = 0.
Also, show the inversion circle, object and image in the graph.

fagur famg A0, 4) Fr T 7 + 37 — 2x — 6y = 6 T YTATCAT Feobd fvg Il FMGTEN | 918 Ieshd 9,
T T e g F@taaHT FaTSE |

Find the inversion point of the given point A(0, 4) with respect to the circle x* + 37 — 2x — 6y = 6. Also,
show the inversion circle, object and image in the graph.

farge® P(12, 15) T Q(12, 9) e WETSHI Fv% (6, 9) T FTHH 12 THG NTH I ATHLHT JeohH
fage® TT FSEN, | °T SthW WIS ST T SEETE |

Find the inverse of line segment joining the points P(12, 15) and Q(12, 9) with respect to a circle with
centre C(6, 9) and radius 12 units. Show the inversion transformation in the graph.

fagE® A(8, 10) TB(8, 6) FTeT WRETSH &% (4, 6) T NI § THTE AUH I0 AHHT IHH [A3eE
AT TSR, | 61 IohH WIS o T e |

Find the inverse of line segment joining the points A(8, 10) and B(8, 6) with respect to a circle with
centre C(4, 6) and radius 8 units. Show the inversion transformation in the graph.
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ADDITIONAL QUESTIONS

afy famg A2, 0) FT IHA T 17 + ) = ATER oA favg A'(B, 0) T ITHH qaS! AT THT AR |
If the inversion point of A(2, () with respect to the inversion circle x +y2 =% is A'(8, 0), find the radius
of the inversion circle.

afe fawg P(1, 0) F1 ST 99 +° + )7 =7 AER ITHH fawg P'(16, 0) WU IohT JO& FHATH T6T TSR |
If the inversion point of P(1, 0) with respect to the inversion circle x* + 1% = /¥ is P'(16, 0), find the radius
of the inversion circle.

afs wger fag P(2. 2) F1 F7% C(1. 2) WS FAST AMUTAT IohA farg PY(17, 2) WO T ST AT TT AR |
If the inverse of a point P(2, 2) with respect to a circle having centre at C(1, 2) is P'(17, 2) then find the
diameter of the circle.

afz T3er fag A4, 4) FT F% C(2. 4) TUHT AP AETAT IohA 475 A'(34, 4) 9T | FA&T A T[0T ASTRE |
If the inverse of a point A(4, 4) with respect to a circle having centre at C(2, 4) is A'(34, 4) then find the
diameter of the circle.

A x4 )7 = 20 T AT fage® P T Q FT IHA [age® ®A% : P'(2, 1) TQ'G3, NFLF P TQ &
fréaeme® TOT @SR |

The inversion points of P and Q with respect to the circle x* + ,1-‘3 = 20 are P'(2, 1) and Q'(3, 1)
respectively. Find the coordinates of P and Q.

A 17 + y* = 50 F AT fage€® A T B FT IoA fagee 09 : A6, 8) TB'(3. 4) L9 A TB &I
fréaTEFeE TOT ANEIRE |

The inversion points of A and B with respect to the circle x* + )* = 50 are A'(6, 8) and B'(3, 4)
respectively. Find the coordinates of A and B.

A x° + " = 100 FT ATUHT f958® A(m, ) TB(p, ) F7 IohA fage® HHL : A1, 2) TBY(7, 1) 9T m,
n,p T g H AAEE J0T AGTEN, |

The inversion points of A(m, n) and B(p, ¢) with respect to the circle X+ yz = 100 are A'(1, 2) and
B'(7, 1) respectively. Find the values of m, n, p and ¢.

a &7+ )7 = 60 FT AT f4E® Pla, b) T Q(c. d) FT IhA fage® HA9 : P'(2,4)TQ(1,3) WT 4, b,
¢ Td F AFE® TAT AMSTr, |

The inversion points of Pfa, b) and Q(c, d) with respect to the circle O+ yz = 60 are P'(2, 4) and Q'(1, 3)
respectively. Find the values of ¢, b, ¢ and d.

/g Alm, n) B T8 (x—2)" + (y— 3)° = 24 B ATATHT IHH a5 A'(3, 4) T m T p T AFEE TeT AMSTEE |
The inversion point of A(m, n) with respect to the circle (x — 2}2 + (y— 3)1 = 24 is A'(3, 4). Find the
values of m and n.

famg P(a, b) BT T (x—4)" + (y—2)" = 68 FT ATUTAT ITHA {975 P'(5, 6) T T b FT WHE® T0T TSI |
The inversion point of P(a, b) with respect to the circle (x — 4}2 + (- 2)2 =68 is P' (5, 6). Find the values
of a and b.

fage® A T B WIgH W@REVSH 3% C(6, 9) T AU 12 THF AUH JOF] AWHT IohA (Gg6® HAL -
A'(12, 15) TB(12, 9) 9T A T B FT [EMEFe® THT SR, | 41 I0hH MWTTUMTE S0 3@eTer |
The inverse points of line segment joining the points A and B with respect to a circle with centre C(6, 9)
and radius 12 units are A'(12, 15) and B'(12, 9) respectively. Find the coordinates of A and B. Show the
inversion transformation in the graph.

faE® A TB JrET WETES % C(4, 6) T FHA™ 8 FE TUH A& JUTCAT Iehd e HA
A'(8, 10) T BY(8, 6) T A T B FT fAEeTeFe® TAT AGTRM | 6 I0HH WMTETE da@i=aHT areder, |

The inverse points of line segment joining the points A and B with respect to a circle with centre C(4, 6)
and radius 8 units are A'(8, 10) and B'(8, 6) respectively. Find the coordinates of A and B. Show the
inversion transformation in the graph.
mmm  ANSWERS  mmm
BASIC QUESTIONS
PR, 4).Q06,2) 1B, A3, 4),BY(6, 8 2A A3 0) 2B. (8.0 3A. A'(14,15) 3B. B8 18)
C'(-8.9) 4B. P(-3.—1) 5A. D'(-5,3) 5B. A'(20,21) 6A. AY6,7) 6B. A(-7, 11)
P18, 21), Q'(30, 9)7B. A'(12, 14), B'(20, 6)
ADDITIONAL QUESTIONS
4 units 1B. 4 units 2A. 8 units 2B. 16 units JA. P(R,4), Q(6,2) 3B. A(3.4), B(b.8)
m=20,n=40,p=14,4=12 4B. a=0,b=12,c=6,d=18 S5A. m=14,n=15 5B. a=8b=18
A(18, 21}, B(30,9) BB. A(12, 14), B(20, 6}
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Afea FATeiTea= 0T IMATRIX TRANSFORMATION)
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1B.

2A,

2B.

3A.

3B.

4A,

4B.

6A.

BASIC QUESTIONS
13

fst APQR #1 #fiifagE® P(2, 3), Q(- 5, 4) T R(3, 2) & | =F Proqerers ﬁl‘ga%r[j ; ]@rwm-—d'{w

g e wiatarasr o fageesr fdwmes ToT AmeTEE |

APQR is a triangle with vertices P(2, 3), Q(— 5, 4) and R(3, 2). Transform the given triangle by a matrix

13
|: 5 4 :| and find the coordinates of the vertices of its image. [2068 S]

FAFFIT IqET QRST #F1 9iifage® Q(— 1, 1), R(— 2, — 1), S$(2, — 1) T T(3, 1) T | T0eE Higaq
4 3
[ }mwm@wmmmmﬂl

2 0
The parallelogram QRST has the vertices Q(— 1, 1), R(— 2, — 1), S$(2, — 1) and T(3, 1). Transform the

4 3
given parallelogram under the matrix[ 9. 1o :land find the coordinates of vertices of its image. [2071 8]

ma’ﬁ(g {1) 1 T)Fﬂ%(i f)wwmmmmwﬁmmn
011

0011
vertices of the images. [2065 R]

mmﬁl‘gw[? i}ﬁmnﬁm@wﬁﬁwﬁﬁ%&r@mmﬂn [2067 S]

3 2
Transform a unit square( )under the matrix( 1 )and write the co-ordinates of the

4 2
Find the co-ordinates of the vertices of the image of the unit square transtormed by the matrix |: ¥ 3 :|

sfrifamge® M(0, 0), N(1, 0), O(1, 1) T P(0, 1) 9UH THE T MNOP AT y = — x F&HT WAFAT T
Hfeaagra wmwaoT w2t gy ol wpis MNO'P & fidfargeE seEe |

A unit square MNOP having vertices M(0, 0), N(1, 0), O(l, 1) and P(0, 1) is transformed under the matrix
transformation through y =—x and write the vertices of the images quadrilateral MN'O'P' so formed. [2069 R]

ofifamgE® P(— 3, 2), Q(— 1, 4) T R(2, 0) WS APQR AT X-31etHT qU&ad g Sfafava A fafer wamr

T a9F AHaH Fafar=ee Tar AT |
P(—3, 2), Q(— 1, 4) and R(2, 0) are the vertices of APQR. Find the vertices of the image triangle under the
reflection on X-axis by using matrix method. [2064 R']

fage® A4, 1) TB(7, 5) SiIEN WEE AB ¥ &M &l A'- 4, 1) TB'(- 7, 5) fagee sy
W@ETE A'B Tg | 49 WMFaETE YAt a9 2 x 2 Afewm @ aeaem |

A line segment AB joining the points A(4, 1) and B(7, 5) is transformed to the line segment A'B' joining the
points A'(—4, 1) and B'(— 7, 5). Find the 2 * 2 matrix that represents this transformation. [SEE 2075 R, 2075 R;]
faeg P(5, 1) T Q(8, 6) FUHI T@T PQ ATE WAL =T PQ T Wiaraw Py(— 5, 1) T Qi(~ 8, 6) W& T@r
P\Q, T<g W F T3¢ WM & & fifar a=g ¢ 99 o whiffies 7 2 < 2 e
qfF T AR, |

Line PQ having P(5, 1) and Q(8, 6) maps onto the line P,Q; having Pi(— 5, 1) and Q,(— 8, 6) so that the
image P,Q, of PQ is formed. Which is the single transformation for this mapping ? Also find 2 % 2
matrix that represents the transformation. [2059 R]

feguar diifagee W@ A @ @i siafara A |1 @ T 2 x 2 e w6 SETE |

Find a 2 * 2 matrix which transforms a A with the image A having given vertices.

Feqar Mif=gE® (Vertices of object) | ftafarar ofidfage® (Vertices of image)

A | APQR:P(1,2), Q(4, 1) & R(2, 5) AP'Q'R'; P'(5, 2), Q'(6, 1) & R'(12, 5) [2075 R"]
B. | APQR ;P(4,3), Q(6,4) & R(8, 1) APQR'; P'(-3,-4),Q(- 4,— 6)&R'(-1,-8) ;';?c':]

C. | AABC; A(3,6), B(5,-3) & C(—4,2) [ AA'B'C; A'(-3,-6),B(-5,3) & C(4.-2) [2070 R]

Tger 2 x 2 Afgww g AeTeE wae frifgER A2, 3), B4, 3), C(4, 5) T D(2, 5) W@ TFeT a9
ABCD @ fiifame® A'(3, 2), B'(3, 4), C'(5, 4) TD'(5, 2) 9U&T a7 A'B'C'D' #T M0 g |

Find the 2 = 2 transformation matrix which transforms a square ABCD with vertices A(2, 3), B(4, 3),
C(4, 5) and D(2, 5) into a square A'B'C'D' with vertices A'(3, 2), B'(3, 4), C'(5,4) and D'(5, 2).  [2070 S]




6B.

P

9A.

9B,

10A.
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A(0, 0), B(0, 1), C(1, 1), D(1, 0) W& T ABCD &% 2 x 2 Hfesgrq @Erawer &b
A0, 0). B'(0,—2), C'(2.—2) TD'(2, 0) W& a7 A'B' C'D' &g 97 4T 2 x 2 Hfeaq w=r ae{em |
A square ABCD whose vertices are A(0, 0), B(0, 1), C(1, 1), D(1, 0) is mapped onto the square A' B' C'
D' by a 2 x 2 matrix so that the vertices of the square A' B' C' D' are A'(0, 0), B'(0, -2), C'(2, — 2) and
D'(2, 0). Find the 2 x 2 matrix. [2060 R]

feguar ofrifargee wo@r avtemg dier gitfar TR TOiEAT ST T 2 < 2 JfE T e |

Find a 2 * 2 matrix which transforms the square with the image parallelogram having given vertices.

FitaT vifagee FHMTAT =T fifagee

(Vertices of square) (Vertices of a parallelogram)

A |A(2,0),B(5 1),C4,4) &D(1,3)  |A'2,2),B(7,3),C(12,—4) & D'(7,— 5) |[2072 R, 2066 R]

[2057 R, 60 S,
2064 S, 2065 R

B. |A(0,3).B(1,1),C(3,2)&D(2,4) A'(6,-6), B(3,-1),C'(7,- 1) & D'(10, - 6)

C. JA(0,0),B(1,0),C(1,1)&D(0,1) |A'0,0),B'(3,0),C(4,1)&DY(1,1) [2057S, 2060S7]

U,aiﬁfﬂf’ﬂT(O o 1 l)ﬂaﬁwa@mwﬁzxzﬂﬁwwml

0110
Find a 2 = 2 transformation matrix which transforms a unit square or ( 0011 )to the following parallelogram.
|:0 35 2:|
[SEE 2075 R', 2068 R, 2065 M, 2073 S]
0121
0 3 4 1 )
2063 R, 2070 S', 2072 S, 2073 §', 2074 R"
013 2 . ]
03 41
. [SEE MODEL 2076, 2074 S', 2065 E]
D 0 4 6 2)
. SEE 2074 5, 2067 R, SEE 2073 R
0132 [ ]
24 42 = R D)
|Ei(0022)5rl€!|ili?l1il( 0 )m T 7 G321 2 x 2 A
T AMSTR |
2 4 4 2
Find a 2 x 2 transformation matrix in which a matrix 00 2 2 is transformed into a parallelogram
(— 2 -4 -4 -2
2065 S
0 0 2 2 P~
a b 0220
ﬂﬁw(rd)?rm( )Fn'ésnwr( )mwmﬁmﬂﬁw

(f z)ﬁmm@qlﬁmﬂﬁﬁrmﬁwm?

i _(ab) . I(OZZO)U . I((}ZZ O)f'h
¢ matrix 5 maps the rectangle 00 1 1 nto the rectangle o0 -1 —1 ind the

a b
value of the matrix ( . ) Which is the transformation for this mapping? [2062 K]
0 4 ¢ 2

P 3 d]n‘rwmwna‘aﬁa.b,ctd

aﬁﬁ‘ﬁ;w[z ]ﬁmaﬂﬂﬁmaﬁﬁw[
FTAMEE T ASTard |
0 4 ¢ 2

a 2
If the matrix [ :| transforms a unit square to the parailelogram[
b 2 L ol

b, cand d. [SEE 2074 R]

}, find the values of a,
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10B.

11A.

11B.

12A,

12B.

13A.

13B.

1A

01 10 3 b 0 a 5.2
Ezﬁ[(}ﬁll]aﬁ[ 1]: Lk [01zd]m“b’
¢
¢ T dF WEE T AETR |
0110 3 b 0 a 5 2
A unit square is transformed by the matrix to get . Find the
00 1 1 c 1 01 2 d

values of @, b, cand d.
13
frqsr APQR #7 fiifage® P(2, 3), Q(- 5, 4) TR(3‘2)€F[1F~!TH'F=TW1%£TEW|:2 ; ]@‘W‘T

T W@ x =2 AT TOEE &7 A9 GtarEsr ifargeedr Mimmes Tar anee |
APQR is a triangle with vertices P(2, 3), Q(— 5, 4) and R(3, 2). Transform the given triangle by a matrix

13
[ 3 4 } and reflect in the line x = 2 and find the coordinates of the vertices of its image.

1 =2
A{l.—1).B(3,2)tC(0,2)wﬁaABcaarf’wsﬁrrnfaiﬁ‘reuﬂ“rzs.ABCFn:%W’gﬁﬂi(2 O )ﬁ

AT TR9RG T@T y = 2 AT GXE0A &7 g7 ATS Frarae §ier eaisr=sy Y& THer |
Draw a AABC where vertices are A (1, — 1), B (3, 2) and C (0, 2) on a graph paper. Draw on the same

1 2
graph, the image of the AABC under the transformation given by the matrix( 5 1 )followed by

reflection in y = 2.

qaﬂ:a??(o o “)ara(3 ijwmx.mmmmm

0110

0011
Write the co-ordinates of the vertices of the images.

4 2
wﬁm&ﬁf‘;ﬁ[l Z]QWMWE[(O,O};Z]WWWW@
yiaferast fdmesee T TR |

4 2
Find the co-ordinates of the vertices of the image of the unit square transformed by the mam'xI: i 3 ]

32
Transform a unit squarc( )undcr the matrix( - )followcd by the reflection in x-axis.

followed by the enlargement E[(0, 0) ; 2].

2.0
mﬁqﬁA(B.z)m%y=3mTwﬁ=rﬂ'ﬂﬁB;w(0 2)§mwnﬁ'€mlmqﬁ?ﬂﬁaﬁ

x4+ =200 T ATETHT IthA a5 T AT |
20

A point A(3, 2) is reflected in the line y = 3 and then transformed by the malrix( ) Find the
0 2

inversion point of the image with respect to the circle x* + y* = 200.

30
qazrﬁaqmz,s)mépamqrﬁﬁ?rrﬂﬂi‘;w( )mwnﬂ%‘mlmmﬁﬁﬁ
03
aqd X7+ = 75 W HATURAT I (g T SETEE, |
30
A point A(2, 3) is reflected in the line x = 3 and then transformed by the matrix( ) Find the
03

inversion point of the image with respect to the circle x* + %= 75.
ADDITIONAL QUESTIONS

TIaT 7SS ABCDE &7 ¥fidfage® A(2, 3), B(3, 1), C(5, 1), D(6, 3) T E(4, 5) G | WML Higaq
0 -1

( -~ )ﬁmwmmﬁmmwm@m

Ther vertices of a pentagon ABCDE are A(2, 3), B(3, 1), C(5. 1), D(6, 3) and E(4, 5). Transform the

0 —1

1 o0 ) and find the co-ordinates of image.

pentagon by the transformation matrix (



1B.

2A,

2B.

3A.

3B.

4A,

4B.

5A.

5B.

6A.
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30
T3 AT ABCD #T #iifamge® A(- 3, 3), B(2, 3), C(2, 5) T D(- 3, 5) G | S0 Afa (0 ; )?r
o mfg#r ABCD #1 wfafars war @d sanfarsam 3aeTe |
The vertices of a rectangle ABCD are A(- 3, 3), B(2, 3), C(2, 5) and D(- 3, 5). Find the image of ABCD

30
under the transformation matrix ( 03 )and show in graph.

TS 2 x 2 WA #fawa g A (2, 3) 9 A6, 2) 7T T 9 B (— 1. 4) T B' (8, — 1) AT ®WACT
TG WA IR WS giatafaed T 2 x 2 Hfgdw a|r aeae |

A 2 x 2 transformation matrix maps A(2, 3) to A'(6, 2) and B(— 1, 4) to B'(8, — 1). Find the 2 x 2
transformation matrix representing the mapping.

b
afy #f [a 1}@'%@(2.0).(3,2)1(0,4)aﬁﬁﬂa‘\g‘s(g,_z).{_z,_3).{(_4,0)m
(A
b
L [{;d]wm'ﬁ-ﬁmﬁmﬁmw
e |

qfi Ieerg TR |
a b

If the mam'x[ 5 }mnslbnns the points (2, 0), (3, 2) and (0, 4) onto (0, — 2), (— 2, — 3) and (— 4, 0)
C

a b

respectively, find the mairix[ ] Also, mention the type of transformation represented by this matrix.
¢ q
266
( - 1 =5
yiafara T=T SSTER |
266 01 01
Triangle 115 is transformed under the combined transformation Lo followed by i .

0
Find the final image.

Jot s (1 o, e s st s -

01 0 —1
I P ABC & fRéemE@e® A(2, 3), B(4, 5) T C(6, 2) F1 | AABC @18 ( )td‘q ( )?r

10 10

T ST TRl 9T &7 afafaer fEemee auT aMmeTer |
The vertices of a AABC are A(2, 3), B(4, 5) and C(6, 2). Find the co-ordinates of the image of AABC

01 0 -1
under the combined lransfurmalion( {0 )lblluwed by ( | B )
T3 @ & O T AW 3 8 | 47 e e e dedm sa] fides P2, 1),
Q(1,2) TR (2, 2) TTHT APQR &7 | Afeagar yam o gfifars s smeER, |
An enlargement O has scale factor 3. Write down the matrix to represent this enlargement and hence use
it to find the image of APQR having vertices P(2, 1), Q(1, 2) and R (2, 2).

TS TS $ O T AT 2 g | 47 Frerder sHee wEva afew a8 fidew Al 4),
B(2, 6) TC(S, 3) 9UHT AABC @1é &t #fgaaer wanr wft wfafara war ammaen |

An enlargement with centre at origin has scale factor 2. Write down the matrix to represent this
enlargement and hence use it to find the image of AABC having vertices A(1, 4), B(2, 6) and C(5, 3).

wfrifage® P(— 1, 1), Q(— 6, 1), R(~ 6, 5) T S(~ 1, 5) WCH TF(@E @M y = — x AT AT TMCH
g | a0 PQRS I Walaraa! fASe@e® 2 x 2 Afeq® WWT T T=1 TSR |

A square having vertices P(— 1, 1), Q(— 6,1), R(— 6.5) and S(— 1, 5) is reflected in line y = —x. Find the co-
ordinates of image of square PQRS by using 2 »* 2 matrix.

P(0, 3), Q(— 6, 1), R(- 6, 5) T S(— 1, 5) ofrdifervg 9ozt It PQRS & @I y = x AT I0Ea U G |
=S PQRS i gfifarasr fwmesee 2 x 2 feqm w@m T8 ™ SSTEE |

A quadrilateral having vertices P(0, 3), Q(— 6. 1), R(— 6, 5) and S (— 1, 5) is reflected in the line y = x.
Find the co-ordinates of image of quad. PQRS by using 2 x 2 matrix.

A(3, 2), B(1, 4) T C(- 1, 1) Pqst ABC @t «frdfage® g1 | AABC @8 Igmmfawger aferdt 90°
UTGHRATT TRUET § 9 2 x 2 AfeFmar W T yfafar AA'B'C’ #1 MEaTEFeE T SEEH |

AABC has vertices at A(3, 2), B(1, 4) and C(— 1, 1). Find the co-ordinates of image AA'B'C' when AABC
is rotated about the origin by an angle of 90° using 2 = 2 matrix.
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6B.

7A.

7B.

8A.

9A.

9B.

D(3, 2), R(1, 4) T S(- 1, 1) B9 DRS T fifa<5e® &1 | F9 ADRS @ ITTHE=H afcaix 180°
FIHT iR MRET g W 2 x 2 g wnr v fafara AD'R'S' I fEiede® T eTeTE |
ADRS has vertices D(3, 2), R(1, 4) and S(— 1, 1). Using 2 x 2 matrix, find the co-ordinates of image
AD'R'S' when ADRS is rotated about the origin by an angle of 180,

[T y = x AT TUEEA T Y-S IO TET g GO MHARUETE STWMETEAT 90° $T A HvERT
Tarsd aferg wit #few faftame qfte T

By using matrix method, show that a reflection in the line y = x followed by a reflection in Y-axis is
equivalent to the rotation through 90° about the origin.

W y = x A1 TgEad T8 Igmwfager aftafe 900 gatens feomn ofeERer wet g d@ae T
Y-3EET g TEdAsT GHded g0 WA WHIT TER |

Show by using matrix method that a reflection about the line y = x followed by rotation about the origin
through 90° (+) ve is equivalent to the reflection about Y-axis.

I fargar afaft 90° gamewe feamam afwaor T8 X-aremr wueds e g7 9gE WeaoT Wy = —x
AT g TOEGAET THGeT &9 ST TR TR |

Prove that the rotation about the origin through + 90° followed by the reflection about the line X-axis is
equivalent to the reflection about the line y = — x.

I favger afwft 90° aamena frormr aferaor T8 v-semr qEde TRT g W W W@y = x
AT g TOECGAET TG &9 ST T TR |

Prove that the rotation about the origin through + 90° followed by the reflection about the line Y-axis is
equivalent to the reflection about the line y = x.

Y-S&mT qUEdd T8 Igm faeger afwaft — 90° A1 wferaer Wi gv dee s W@ oy = x 7T g
TOEAET qHGe &g sl At faftare st TR

Prove by the matrix method that the reflection in Y-axis followed by rotation through — 90° about the
origin is equivalent to the reflection about the line y = x.

/@M y = x T wEdd T8 3w famger aftaft — 90° w1 afww e TRt g U W W X-Em g
TOEAET TG &g sl e faftame s TR
Prove by the matrix method that the reflection about the line y = x followed by the rotation through — 90°
about the origin is equivalent to the reflection about X-axis.

HEm ANSWERS m
A. BASIC QUESTIONS
0358 .3
1A. P11, 7), Q(7.— 6) & RY(9, 8) 1B. Q'=1,—2). R'(— 11, —4), S'(5, 4) and T(15, 6) 24, ( )
01 2 1
046 2
2B. ( ) 3A. MYD, 0), N0, - 1), 0= 1,— 1), P'(~ 1, 0) 3B. PY(-3,-2),Q(-1,-4)R(2.0)
0132
-1 0 -1 0 12 0 -1
4A, |: ] 4B. Reflection in Y-uxis,( ) 5A. ( ) 5B, 1 o
0 1 01 01
(IU) (01) (2 n) (!2) (12)
5C. BA. 6B. TA. 7B.
0 -1 t G 0 -2 L =2 1 -2
301 : I 31 3010 42
e ( ) " ( o () w o ()
01 11 1 2 01 12
-1 0 1 0
9A, ( ) BB,( )Rcﬂcction in X-axis 10 a=4.b=1,c=6,d=2
01 0 -1
10B.a=3,h=2c=1,d=1 1A P'(11,7), Q(7,— 6), R(9, 8) and P"(- 7, 7), Q"(- 3,— 6), R"(- 5, §)
11B. A'(3,3).B'(— 1,4), C' (—4.— 2) and A"(3, 1), B"(— 1, 0), C"(- 4, 6)
03 5 2 046 2
12A. ( )and (0,00, (3, - 1),(5,-2), (2, 1) 128B. ( )and (0,0), (8, 2), (12, 6), (4. 4)
01 21 0132
13A. A™(12, 16) 13B. P™(4, 3)
B. ADDITIONAL QUESTIONS
1A AY(=3,-2),B'(~1,-3),C(~1,-5), D'(- 3, - 6), B~ 5, - 4) 1B. A'(~9,9).B(6.9).C (6,15).D' (-9, 15)
0 2 0 -l
2A. ( ) 2B, |: :|Rcﬂcctian in the line y=—x. 3A. (2.—1), (6, 1),(6,—5)
10 -1 0
3B. A'(-2,3).B(-4,5.C(-6,2) 4A P'(6,3). Q(3,6).R(6.6) 4B. A'(2,8), B'(4, 12), C'(10, 6)
S5A. P'(-1,1),Q-1,6)R(-56)S(=51) 5B. P'(3,0),Q' (1,-6),R(5,—6),S(5,-1)
BA. A'-2.3),B(—4,1),C{—-1-1) 6B. D-3.-2),R(-1,-4).5(1.-1)
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SEE EXERCISE | = U2el 20, 29 ARATSHIARA
= ————
o = 0.20,21 STATISTICS
aqATRN=T fdacior (QUARTILE DEVIATION)
A. BASIC QUESTIONS
1A, feguar qemgsaT Q) = 25 Wg Fqatie faaaw T A meTEE |
In the given data Q; = 25, find the quartile deviation.
Marks 0-10 10-20 20-30 30-40 40 - 50
No. of students 3 4 6 4 3
1B. feguaT qENEHAT Q; = 165 WU ATATLE fa=a qar ameTeE |
In the given data Q; = 165, find the quartile deviation.
CI 0-50 50 - 100 100 - 150 150 - 200 200 - 250
f 7 20 15 10 8
2, qEd qAEFEEare Sgaia faged T aeTe |
Find the quartile deviation from the following data.
A Cl 3-6 6-9 9-12 12-15
I 1 6 9 4
B. Variable 10-20 20-30 30-40 40 - 50
Frequency 5 10 16 9
C. Marks 0-5 10-15 5-10 15-20 20-25
No. of students 4 10 8 6 4
3. 9 qATEFEEAE ganiE e T E 1 Es W aeeE |
From the following data, find the quartile deviation and its coefficient.
A. Class interval 5-10 10-15 15-20 20-25 25-30
Frequency 4 12 16 6 2
B. Age 10-12 12-14 14- 16 16- 18 18-20
No. of students 14 18 23 18 7
£ Age (in years) 10-20 20-30 30-40 40 - 50 50 - 60
No. of workers 2 6 22 13 7
4. TAF TALEFEEH ﬂﬁﬂﬁﬁﬂ fer=er T m@‘q | (Find the quartile deviation of the following data.)
A, Marks 0<x<l10 10<x<20 20=x<30 0=x=40
No. of students 4 6 8 2
B. Marks 5<x<15 15wy 25<x<35 I5=x<=45
No. of students 3 5 4 2
5. OO TAEFEEH aqdidE faaad oa1 @ eaed, | (Find the quartile deviation of the following data.)
A Class 20 x<30 <40 <50 < 60 <70
Frequency 5 8 12 14 20
B. Class <5 <10 <15 <20 <25 <30
Frequency 3 6 10 15 20 24
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6. duF qEEFaAE ad Iqarda R T agatef e s & aneEe |
Find the interquartile range and coeflicient of quartile deviation from the following data:
A, Weight (Kg) 10-20 10 - 30 10 - 40 10-50 10 - 60 10-70
No. of men 12 31 36 46 55 6l
B. Ages (in years) 10-12 10- 14 10-16 10-18 10 - 20
No. of students 14 32 55 73 80
7. a@® qegdare Gqarefa feds 99 @eHRE | (Find the quartile deviation from the following data.)
A. T (Mid value) 25 35 45 55 65 75
FTEEAT (Frequency) 3 4 6 9 4 4
B. HeAHT (Mid value) 25 35 45 Hi 65
e (Frequency) 5 3 4 2 6
B. ADDITIONAL QUESTIONS
1. ao@l qeErEdel qiEar el 0 - 10 fuT arema afer aa squtha feem wmr ameTes |
Taking 0 - 10 as a first class interval, make a frequency table and find the quartile deviation.
A. 2,11,21,31,41, 8, 15, 22, 35, 40, 16, 24, 25, 26, 28, 38
B. 8,11,21,31,41,7, 12,22,32, 42,9, 13, 23,33, 45, 15, 24, 25, 27, 35
2. =qatefia fa=em @ aqatda famm T ag@ EF T SeE
Find Q.D. (semi inter-quartile range) and its coeflicient :
A Weight (kg) 10-20 20-30 30-40 40-50 50-60 60-70
No. of men 12 19 5 10 9 6
B. Mark obtained 20-30 30-40 40-50 50-60 60-70 70-80
No. of students 5 15 10 8 6 2
£ Marks 30-40 40-50 50-60 60-70 70-80 80-90
No. of students 10 3 3 5 2 2
3. QT Q; Tl ASTEH, (Find Q) and Q;):
A Marks <5 <10 <15 <20 <25 <30
(H 3 2 4 7 13 27 40
B. Marks 5<x<15 15 £ x<25 25< x<35 352 x <45
No. of students 3 5 4 2
4, TEH TAEFETH! AATNA fr=er ™1 TG (Find the quartile deviation of the following data):
A. Class 1-4 6-9 11-14 16-19 21-24
Frequency 4 8 10 6 4
B. Class 41 - 49 51-59 61 - 69 71-79 81-89
Frequency ) 12 20 10 3
mm  ANSWERS s
A. BASIC QUESTIONS
1A 5 1B. 475  2A. 1.83 2B. 7.1875 2C. 458  3A. 3440216 3B. 1.9450.133
3C. 6.86 yrs and 0.18 4A, 7.29 4B.7.625 5A. 1583  5B. 6.5 BA. 28.04,0.39
6B. 3.89,0.133 T7A. 1021  7B. 1583
B. ADDITIONAL QUESTIONS
1A. 833 1B. 10 2A. 14.02,0.39 2B. 10.64,0.236 2C. 28.87,044 3A 175, 26,15
3B. 16,3125  4A. 458 4B. 7.125
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e f3recTar (MEAN DEVIATION)
A. BASIC QUESTIONS
1. T TAEFATER AAFERE FAF ferar MeeTer |
Find the mean deviation from the median of the following data:
A. Class interval 0-10 10-20 20-30 30-40 40 -50 |[SEE 2074 R]
Frequency 5 8 15 16 6
B. Marks obtained 10-20 20-30 30-40 40-50 50-60 [2072 R]
No. of students 5 4 5 4 2
C Age in year 20-30 30-40 40 - 50 50 - 60 60 - 70 [2062R]
No. of People 5 7 8 6 4
2A. T REU@T TALFATER TAFAE WehF e e
Compute the mean deviation from mean of the data given below:
Age (in yrs) 0-4 4-8 8-12 12-16 16 -20
No. of boys 12 8 10 6 4 [2060CP]
2B, e e qr WTIG'*E"(E (Find the average deviation ):
€l 5-15 5-25 5-35 5-45 5-55
i 2 5 11 16 20 [2065 R']
3. a9l AlESTH AEAFAE Hedqd Hrar T a8l TUIEeh TaT TMSTe
From the data given, find the mean deviation from the mean and its coefficient :
A Marks 0-10 10-20 20-30 30-40 40 - 50 [2066 R]
Frequency 2 3 6 5 4
B. Marks obtained 0-10 10-20 20-30 30-40 40-50  |[SEE Mgg_fﬁ'—
No. of students 2 3 6 5 4 ]
£ Marks obtained 0-10 10-20 20-30 30-40 40-50 [2066 S]
No. of students 5 8 15 16 6
4, TAF AAFATE AAF [HeaT 9T AT |
Find the mean deviation of the following data from mean.
A. Class Less than 30| Less than 40| Less than 50 | Less than 60 | Less than 70 | Less than 80 | Less than 90
Frequency 3 64 196 349 489 540 542
B. Class 100 - 150 100 -200 100 - 250 100 - 300 100 - 350
Frequency 1 3 6 10 15
c. Class 0-50 Above 10 Above 20 Above 30 40 - 50
Frequency 20 18 15 10 +
5. d9F qAEFEEH! AAHEE WelF Mear T @ eqar |
Find the mean deviation of the following data from median.
A. Height above 0 cm | above 8 cm |above 16 cm|above 24 cm|above 32 cm |above 40 cm
No. of plants 50 42 35 30 18 6
B. Class interval Less than 20 | Less than 40 | Less than 60 | Less than 80 | Less than 100
Frequency 5 6 7 10 12
6A. (-4 TIET TR (AT ATCHTET ATt TSR T Wegehs Faear TuT ASTerd :
Construct a frequency distribution table taking 0 - 4 as a class interval and find mean deviation:
1,3.2:3,4,5,6,7.5,7,10.%, 15
6B. Wi AVT=X 2 - 4 TS TOH TAGHH! WA (1T T THHT UIEHF TT TSR

Taking 2 - 4 as a first class interval, find the mean deviation of the following data and its coefficient:
4,2,3,9,7,6,4,2,3,5.4,5



B.
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2.

1A
3B.
5B.

1A
3A.
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ADDITIONAL QUESTIONS
wfasrate wead fmaT 99T @SR (Find mean deviation from median):

A cl 0-10 10-20 20-30 30-40 40-50
f 2 3 6 5 4
B. | Class interval 0-10 10-20 20-30 30 - 40 40 - 50
Frequency 5 8 15 16 6
=2 ClI 10-20 20-30 30-40 40-50 50-60 60-70
Frequency 6 8 11 14 8 3
feguar qeeFrEaTe wos favar ar swd frear T aTeTE
Find the M.D. or average deviation from the data given:
A. C.L 0-10 10-20 20-30 30-40 40-50 50-60
f 2 4 6 4 1 4
B. Marks 0-10 10- 20 20-30 30-40 40-50
frequency 2 3 6 5 4
o4 Marks obtained 0-10 10-20 20-30 30-40 40-50 50-60
Frequency 2 18 24 20 19 b}
A TAF TATEHATE edF a1 T J990 UEF 0T TSTer:
From each of the following data, find the mean deviation and its coefficient.
A. Class-Interval 0-10 0-20 0-30 0-40 0-50
Frequency 2 5 11 16 20
B. Class-Interval 2-4 2-6 2-8 2-10
Frequency 4 9 11 12
weE AT T a9 OEF Il FEaer (Find mean deviation and its coefficient) :
A. CI 0-10 10-20 20-30 30-40 40-50 50-60 60-70
G 4 10 20 40 50 56 60
B. | Class Interval 0-10 10-20 20-30 30-40 40-50
o 5 13 28 44 50
o X 0-4 4-8 4-12 0-16 16-20 0-24
i 5 T 17 37 7 50
TF TATSFeEH ARAFETE AeF Miar Tar FeTer |
Find the mean deviation of the following data from median.
A. Class 2-8 12-18 22-28 32-38 42-48
Frequency 5 8 15 16 6
B. Class 22-28 32-38 | 42-48 52-58 | 62-68 72-78
Frequency 3 5 5 9 4 B
Em  ANSWERS s
BASIC QUESTIONS
9.56 1B, 11.3 1C. 10.58 28, 4.6 2B. 103 3A. 10.3,0.37 (approx.)
10.3,0.3678 3C. 944 & 035 4A. 9.50 4B, 5333 4. 105 5A. 10.854
30 BA. 2.46 6B. 1.33,0.266
ADDITIONAL QUESTIONS
103 1B. 9.56 1€ 118 2h. 13.06 2B. 103 2C. 10.80
103,037 3B. 1.33,0266 4A. 11330324 4B, 9.56,034  4C. 4.83,038  5A. 956 5B 1237
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a3 fareetar ¥ [Aazorficiaid) Jonss
(STANDARD DEVIATION & COEFFICIENT OF VARIATION )

A
1.

2A.

2B.

3.

BASIC QUESTIONS
qa% HiFwgrare wig f=ar M#eTer. (Find the standard deviation of the following data):
A Class Interval 0-10 10-20 20-30 30-40 40-50
Frcqueﬂcy 5 8 15 16 6 [SEE 2075 R', SEE 2073 8]
B. Class Interval 0-10 10-20 20-30 30-40 40-50
Frequency 2 6 5 4 3 [2072 S]
. Marks obtained 30-40 40-50 50-60 60-70 70-80
No. of students 2 3 6 5 4 [2072 R7]
D. Class interval 25-35 35-45 45-55 55-65 65-75
Frequency 5 4 6 7 3 [2071 8]
fegus qeaTEsaTe Wy fA=TaT T 9@ TEE T AR
Find the standard deviation and its coefficient from the given data: [2069 R"]
Class interval 0-10 10-20 20-30 30-40 40-50
Frequency 5 15 25 35 45
gl qeTEEare Whg frar T auaEr [IEE THT e |
Find the standard deviation and its coefficient from the following data. [2071 R
Marks Obtained 0-10 10-20 20-30 30-40 40-50 50-60
Frequency 8 12 20 40 12 8

faguat qene@aTe @iy faeTar T Ee TEE T AIS TR

Find the standard deviation and its coefficient from the given data:

A. Age (yrs.) 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40
No. of men 16 23 28 18 10 5

B. Daily wage (Rs) | 100-125 | 125-150 | 150-175 | 175-200 | 200-225

No. of workers 75 57 81 19 12
C. Class interval 0-4 4-8 8-12 12-16 | 16-20 | 20-24
Frequency 7 7 10 15 7 6

a9 feeuer qemnesare frerersfisarer TUEE TET AR |

Calculate the coefficient of variation from the data given below.

A. Class-interval 0-10 10-20 20-30 30-40 40-50

Frequency 5 8 15 16 6 [SEE 2075 R]
B. Class-interval 0-20 20-40 40 - 60 60-80 | 80-100

Frequency 2 3 4 5 6 [SEE 2075 R;]

feguat qaresare @wig frerar T faeomsfaamesT s T\ aeae e |

Find the standard deviation and coefficient of variation from given data.

A. Age 0-4 4-8 8-12 12-16 16-20 20-24 [SEE MODEL
2076
No. of students 7 7 10 15 7 6 1
B. Age 60-65 65-70 70-75 75-80 80-85
No. of people 7 6 6 4 3
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B.

1.

3

ADDITIONAL QUESTIONS
T e goad faftere Tl ferar aar smeee |

Find the standard deviation of the following data by direct method.

A. Class interval 5-15 15-25 25-35 35-45 45 - 55
Frequency 2 6 8 12 2
B. Class interval 0-10 [ 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 4 6 10 20 6 1
qrEdtad geAdH 7EnT T @i faear war MSTEr, (Find the standard deviation using actual mean):
A. X 0-10 10-20 | 20-30 [ 30-40 | 40-50 50 - 60
! 4 6 10 20 6 4
B. Class interval 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 8 12 20 40 12 8
Fleqd WAFH TAN T TG Pa=1a1 99T IS, (Find the standard deviation using assumed mean):
A. Wage (in Rs.) 60 - 62 63 - 65 66 - 68 69 -71 72-74
No. of workers 5 18 42 27 8
B. Class interval 30-40 40 - 50 50 - 60 60 - 70 70 - 80
Frequency 2 3 6 5 4

TAH qATEHeEH! UE faaed faftrare @@l faear T a9# TEE T SEHE |

Find the standard deviation and its coefficient of the following data by step deviation method.

A. Class 1-3 3-5 5-7 7-9
Frequency 3 5 1 1
B. Class 0-4 4-8 8-12 12-16
Frequency 4 8 2 1
o PaeTaT 99T SSE. (Find the standard deviation):
A. X 0-10 0-20 0-30 0-40 0-50
f 2 5 10 13 15
B. X 0-10 0-20 0-30 0-40 0-50
f 5 13 28 44 50

qaa Avfiees! @ Mear T Er #1 [IEE I91 aeE |

Find the standard deviation and its coefficient of the following data.

A Class interval 25-29 30-34 35-39 40-44 45-49 50-54
Frequency 2 3 -+ 7 2 1

B. Class 32-38 42-48 52-58 62-68 72-78
Frequency 2 3 6 5 4

wfafege areamar afas aa7g @i faerar o= aeEE;

Construct a continuous frequency table and find the standard deviation:
A, 1,3,2,3,456,7,6,7,5,7,10,9, 15, (one class interval is 4-8)
B. 2.21,11,4,5,3,24,26,22,5,6,26,9, 39,41, 34, 35, 14, 20, 45 (First interval is 0-10)
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8. qud qAEFeEare faarefiadr T faEorfierarar EE 9T SR
From the following data, find the variance and the coefticient of variation:
A. Class-interval 1-3 3-5 5-7 7-9
Frequency 3 5 1 1
B. Class-interval 0-10 10-20 20-30 30-40 40-50
Frequency 3 6 8 5 3
9, qa® qAEFeEare faarsfiear T fEorfiearer e T A eTa:
From the following data, find the variance and the coefticient of variation:
A Wage (in Rs.) 60-62 63-65 66-68 69-71 72-74
No. of workers 5 18 42 27 8
B. Marks 5-15 25-35 45-55 65-75 85-95
Frequency 2 8 16 10 4
10. = FaeTar o1 aSTE (Find the standard deviation):
A Mid value 10 20 30 40 50
f 8 12 15 9 6
B. Mid value 40 45 50 55 60
Frequency 2 2 5 3 2
mm ANSWERS s
A. BASIC QUESTIONS
1A, 1148 1B. 12.25 1C. 12.29 1D. 13.11 2A. 11.66,035 2B, 12.96,042 3A. 6.89,030
3B. 28.35,0.194  3C. 6.05 050 4A, 42.55% 4B. 44.1% 5A. 6.05,5042% 5B. 6.765, 20.38%
B. ADDITIONAL QUESTIONS
1A. 1046 1B. 1181 2A. 1296 2B. 1296 3A. 292 3B. 12.29
4A. 1.79,0.4475 4B. 3.27,0545 5A. 121 5B. 1148 6A. 6.53,0.168 6B. 12.29,0.21
TA. 327 7B. 13.58 BA. 3.2,44.75% BB, 139.84, 48.09% 9A. 8.52, 4.33%
9B. 410.87, 38.24% 10A. 12.33 10B. 6.11
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SEE NEW MODEL QUESTION 2076
2076 (2020) ISSUED BY CDC (SET 1)
UIeRIh A fdbRT dog. Alelfcoll Ay

oid]oll URdl U3l - 200&
faw2r : MR (3falRo) afda qolis® : 900
fauar @Is : 284 [T : 3 HoeT

1. (a) Prrfiia wemer afomr degE |

Define trigonometric function.

(b) gé TFATE o T b faaar sgaafnia s
F TG ?
What is the arithmetic mean between two
numbers « and b7

(a) & @M #fafegeaar g4 qSEERER
TE AeTer |

Write a set of numbers which is continuous
in number line.

(b) afs Afeam A = (P q)wlmﬁ"rm
r 8

e

79 ?
5 ; pq ;
If matrix A=( 1whal is the value
r 5

of |A] ?

3. (a) aft g% oum EEE wEEEE FAW om T
ni;ﬁimﬁwmﬁwmnﬁ@'
A TT TG T ACTR I |

If the slopes of two straight lines are m) and
m; respectively and 0 be the angle between
them, write the formula for tan 6.

(b) TIET WS FHAAA FAEA  ATETET
TAMFAR g Wiaeged W&l &l ArEa
=g ¢
Which geometric figure will be formed if a
plane intersects a cone parallel to its base?

4. (a) sin 2A 9T tan A T TIHT =H T |
Express sin 2A in terms of tan A.
(b) IFaieT 0T GfeTaT TR |
Define angle of elevation.
5 (a) TG o Th ETTF FOT0 9T ¢ T b T &AL
TR FEG !
What is the scalar product of two vectors

a and b if the angle between them is 0 ?

(b) UIET TF9E A LOTHT P &7 gfafas P' T
FE O TIH TWET qOF qHAW r 9T
OP.OP' T r &1 TFH7g AETerd |
In an inversion transformation if P' is image
of P and » is radius of inversion circle with
centre O, write the relation of OP.OP' and r.

6. (a) A flx) = 4x + 5 WO f(x) B AE T

|
Find f ~'(x) if f (x) = 4x + 5.

(b) AR g(x) = 2r — 1 T f(x) = 4x, 9T g,f(x) B
AT T TSR |
If g(x) = 2x — 1 and f(x) = 4x, find the value

Uf.gfdr(x)‘
(©) f(x)=x"— 1T f(x) = 3 via=gfea g7 fagee
Tar

What will be the points of intersection of the
curve f(x)=x"—1 and f(x) =3?

2 -1
ﬂﬁ’f\—(} ] )ﬂt{|/\|msﬁn€/\"
feaTirT &7, g8 e |
=1
If A= ( _ ) find |A| and write A" is
defined or not.
(b) FLH 9 AR ax + by =¢ Tpr+qy—?
D, TD, FT 9 7T
According to Cramer's rule, find the values of
D; and D; forax + by = cand px + gy = r.
FHIFOTEE 3x +4y+5=0T 6x+8y+7=0
F ORFE T ANE A @EEF g
AR |
Find the slopes of two straight lines
3x+4y+5=0and 6x + 8+ 7 =0 and write
the relationship between them.
(b) SITET WEE 3x + 2y =0T 2x— 3y =0 a8

SIS Uad HIT ST AEerd |

Find the single equation for the pair of lines

represented by 3x + 2y =0 and 2x - 3y = (.
9. (a) sin 6A . cos 4A ®TE sine aT cosine I AR
AT AT T THRI |

Convert sin 6A . cos 4A into sum or
difference of sine or cosine.
_sinA

Ttoos A & tangent IS Fqadida
FIHT ATH TR |

sin A . ;
Express 77—y in terms of sub-multiple

8. (a)

M) T oo A

angle of tangent.

aft 2sin 20 =+[3 9T O BT A THT AR |
(0° <0 < 180°)

If 2sin 20 =3, find the value of 0. (0° <6 < 180°)
T |a| =2, |b| = 12T a.b = 12 9T IFEEE
a T b ArEE B G MG |

> -+
Find the angle between two vectors « and b

(c

—

10. (a)

2,b|=12 and a.b =

Rgwar Pamm AP wE
A p AE aT H A
TIAT AT TR |

From the given ﬁgurc

: -+
if |a| =

(b)

find AP and express p

in terms of a and b



11.
12.

14.

16.

17.
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(c) &1 TaEEH wiw feear 025 wg
fareromefierar #f gwg ¢ o= AR |
If the standard deviation of a set of data is
0.25, find its variance.

GROUPC T1x4=44
& THEM, (Solve) : x'— 3x"—4x+12=0

TIE® v -y < Lx+y<4, x>0, p2 0 F AEEAT
P = 5x+ 4y FI HUFAH T AGH AW T4 AMEE, |
Optimize P = 5x + 4y under the given
constraints: x =2y < I, x+y<4,x20,y20

. ATEES BT f(x) = 2 + 3 FT AMT

(a) f(2.95) . f(2.99), f(3.01), f(3.05) T f(3) &
HHEE TaT FIATSTE |

(b) & 41w x =3 T Afafegm &g 7

For a real valued function f(x)=2x+3

(a) Find the values of f(2.95), f(2.99), f(3.01),
f(3.05) and f(3).

(b) Is this function continuous at x =3 ?

wfewd fafasr W@ T a9 fEgE wEoEs

B TR : 3x+5y=11,2x—3p=1
By using matrix method, solve the following
system of equations: 3x + 5y =11, 2x - 3y =

.9W famgae I T 27 - S+ 20 =0

yiafafues 79 @ WEEHT @9 gl 9™
WEEH TFd THET TaT dGTR |

Find the single equation of pair of straight lines
passing through the oribin and perpendicular to
the lines represented by 2x*— Sxy+ 27 =0 .

A 9GT ASTeM. (Find the value of):
sin 20° ., sin 307 . sin 40° . sin 80°

afs A+ B+ C=n W T TR
If A+ B+ C=nm, prove that:
sin® A — sin” B + sin” C =2 sin A cos B sin C

18 T3 gEUd dF wie FHAE qaEEr @WHE UF

19.

fogare gEUH WM FEAETH 6 m AT
EAMIUE R Tl T BESl IAAIY FEE HHA:
60° T 45° WAl | 4TS IUE T UG
HeaTe 81 fagaea T T aeTe |

From a point at the ground level infront of a
tower, the angle of elevations of the top and
bottom of flagstaff 6 m high situated at the top of
a tower are observed 60° and 45° respectively.
Find the height of the tower and the distance
between the base of the tower and point of

observation.
03 4 1 )
00 1 1

maﬁa‘rﬁma@ﬁw(
HT SIRACT T 2 % 2 T O dveae |

Find the 2 x 2 matrix which transforms a unit

(0 3 41 )
square to a parallelogram
b DRMERNG @ T |

20.

21.

22.

24.

25.

feuar TereFaT HeAFAE WS (AT T A9
TEF T AMGTRr, |

Find the mean deviation from mean and its
coefficient {rom given data.

0-10{10-20|20-30{30-40]|40-50

ELSIEED
Marks obtained
feramdt wremem

No. of students

2 3 6 & 4

klnd the standard deviation and coefficient of

variation from given data.
FHYAge) |0-4[4-8[8-12]12-16/16-20]20-24
Tt wremen
No. of students T[] 7 g

GROUPD 4x5=20

THT A &4 W fafree wwm s feer 1
A gfeer frar & 200, ST e ® 250 T AT
T ® 300 T weAS wfgear faawr ofeer Rar
T & 50 afg Ifcarr faug | afs I SEARA B
W 30 f& feam o s e wifamn fwat ¢
A contractor on construction job specifies a
penalty for delay of completion beyond a certain
date as: Rs 200 for the first day, Rs 250 for the
second day, Rs 300 for the third day and so on.
The penalty for each succeding day being Rs 50
more than that of the preceding day. How much
money the contractor has to pay as penalty, if he
has delayed the work by 30 days?

. USET UIEHTE WOHET WE dmeer fagee

(5,7, (1,7 TS5, - 1) e ffraa fagame
aaT ghwr TégA | I ffvea fagar frdames
9T AETERE | g g5 AT frgew ™ T
fagTa waT AeTR, |

On a wheel, there are three points (5, 7). (— 1, 7)
and (5, — 1) located such that the distance from a
fixed point to these points is always equal. Find
the coordinate of the fixed point and then derive
the equation representing the locus that contains
all three points.

wafEE  FA Ser kT A
TR FHS G, W1 TATR T, |
By using vector method, prove that the quadrilateral
formed by joining the midpoints of adjacent sides of
a quadrilateral is a parallelogram.

I ABCD &1 ¥inifagar fdameae®A(l, 1),

B(2, 3). C(4,2) T D(3,-2) | SH
I famgar afwafe 180° @ wfemar g |

gfafeara IEEEE p = —x AT 90EdT TR |
MET g8 WO GO SEaeTs
AT WA AT, |

The coordinates of vertices of a quadrilateral
ABCD are A(l, 1), B2, 3), C(4, 2) and
D(3, — 2).Rotate this quadrilateral about origin
through180°. Reflect this image of quadrilateral
about y = — x. Write the name of transformation
which denotes the combined transformation of
above two transformations.
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areAafdie Rign 3fdof wian
3R BRI®T - 2008
Feqferat Tle Ffsweatafas e fif
TleEaTg g Arteei 81 | Tl I SE,
wWigal, #fada e &7 sEEeaETER e
W T WOEMER 98, W, STE, WA T
wWE qAEFT THIH g | 9F9F WO Hoad
far XY wffr T A @ TeTEE T g |

Note: Give the relevant mark(s) for other correct method.

GROUPA 10x1=10

1, ia) The function with trigonometric ratios as

+ 18 the independent variables............c..coooeveveree | 1
a+b
(h) _2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
2. (a) | Setof real numbErs ..., 1
O T 1
_ My — M
3. (a) | tan© :t—l by s 1
P | eiree s 1
2 tan A

4. (a) T LAl A e s 1
(b) | Correct definition of angle of elevation....... |
5. (@ b—|a||b|0050 1
(b) OP OP' =", 1

l‘.illl]lll’ B 13 o 2 26

6. (a) Let,y=4x+5
D B s R T e e P e R L e 1
. x—5
(i) f (x)——4 ]
g O
(i) g(dn) = 2(dn) - 1 1
@] ¥-1=3
x=ddn =E e
(ii) .. The pomts arc( 2 3 ) and ( 2 3 } inee].
7. (a) m2 —1 ]
(1) |Al= =% B
) 1A | 5 1
(i) |A]=0,s0 A 'exists or defines.............. 1
(b) c b
(i) D= =G — B 1
F
a c
(ii) D;= S P = PO 1
pr
8 : 3 3
@) (i) my= T2 = g 1
(ii) So they are parallel since both slope
areequalissanasinssnnndssli
M) (Bx+2y) (Zx 3y)— Tt
(i) 6x° — 5xy— 61" = 1
9 1
@ = P LN [R—— ;
1
(1) = 3 [sin (6A + 4A) + sin (6A —4A)]
1
= 2[sin 10A + 8in 2A] caamnnnasmninas 1
(b) T
‘ sin A 2sin 3 o8
(1) T T
2cos 3

A
EIGY 202608 1205 s i I
(i1) . B=30% 607 ..o 1
10. (a)|.. _
(i) cosB= 5 12 e
(1) 0 0 =00 s
1
(b) >
G AC=7-7 {4
- =
oy oy @
(i) p="—"7 11
(¢) | Standard deviation(a) = 0.25, Variance = o".. 1
Variance = (0.25)3 .1 [ RO . |
GROUP C Mx<4=44
11.
Let f(x)=x"= 3x"— dx + 12
(i) f(2)=0,.. x-2isafactor of f(x) .......| |
() (x—2) (X —Xx—=6)=0 1. 1
(i) (x-2)(x+2)(x-3)=0.. A
(V) - x==2,2.,3 e 1
12, (
o
v
(i) For correct graph... 1+1
(ii) Finding values of dt (O 0] 1 0) (3 l)
A (s s et e 1
(ii1) Maximum value of P is 19 at (3, 1)
And minimum value is 0 at (0, 0) ...............| |
13. [(i) f(2.95)=8.9, f(2,99] = 8.98, 1(3,01} =9.02,
f(3 U‘i) =9.1, f(3)= N S|
lim
(ii) x_)3 f(x}—‘,_“-} F="F3).cccniennnnd 1
(111) o f(x) is continuous at X = 3. 1
14. (3 S)(x) (Il)
i) =l s
( 2 -3 v 1 A
B N 1 3 -5
G AT =T 9 - 1
w(5)-5(5 5 )()
(111) y T 5 3 i U |
@) Teax=2 At V=L 1
15. |(i) Finding separate equations x — 2y = 0 and
2x—y=0.. 3
Separate equations perpendmular 10 abuve
equations and passing through origin are
(i) 2xty=0andx+2y="0.cccrvevevvrervrreenernenn | 1
(iii) Equation of pair of lines is
(2x + L] (x+2))=0vrrrene ezt (Y |
(iv) - 2+ Sxy+ 2 = l) is the requ1rcd
uquanon of pair of line ....ccoooiiiiiciinn. 1
e =%{ sin 20°. (2 sin 80 . sin 40°)
1
= Esm 20°.[cos (80° — 40°) — cos (80° + 40°)] |
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GROUPD 4x5=20

1 1
(i) = e sin 207, cos 40° + g sin 20% e I
(iii) —% [sin (40°+20°) — sin (40°-20°)] + % sin 20° :
(iv) = ﬂ 1
17. |(i) sin” )"\—sm2 B +sin" C
= ;(cus 2B — cos 2A) +sin® C .. i
(i) =sin C.sin(A-B) + sin® C... 1
(iii) = sin C. [sin (A — B) +sin (A + B)] X3 i |
(iv) =28in A cos BsSinCoercreceeens 1
18. |(i) Correct figure with description.. A
Let, BD=xm, Bm
tan 45° = CB’ CB=xm // D 1
+
{ii)tanf;()"—u CB—um .
. \ﬁ 60°
+
{iii]x='rﬁ,_\-=8.l9m _________ e B |1
(iv) .. Height=8.19 m and distance =8.19m....... ||
19, a b
(1) Ilet, the matrix be
c d
(ab)(ﬂllﬂ)(l}34l)
e d/Now v/ Nog 1 gl 2
) 0 a a+tb b 03 41
(i) = N
0 ¢ e+d d 0011
(iii) a=3,b=l,c=0andd=l.ccoevivireerenn | 1
31 \
(iv) .. The matrix is ( B § i s 1
20. ||Marks| f X llie |D| ]x x| £1Dl
0-10| 2 5 |10 23 46
10-20] 3 15 | 45 13 39
20-30| 6 25 | 150 3 18
30-40| 5 35 175 7 35
40-50 4 45 | 180 17 68
Total [N =20 J60) 206
(i) For correct bl nnnnsanaassas |1
(i) x=57=28 1
206
(iii) M.D. = 20 & 7, SO 1
(iv) Coefficient of M.D =—5~ = 0.3678 .. 1
21. || Age | f | x d—x—lO fd j'd3
0-4 7 2 -8 — 56| 448
4-8 7 6 4 28] 112
8-12 10 |10 0 0 0
12-16 15 14 4 60 240
16-20 7 18 8 56 | 448
20-27 [i] 22 12 72 264
Total | N =52 104 | 2112
{i) Forcomrect table .....covimnsimmsiismimas 1
Let assumed mean (A) =
) 104
(i) x =10+ 3 12 ssammmmismmmemie |
o [2112 1042
i)o =1 [ - ( 5 ) = 6.05 o |
(iv) Coefficient of variation = 6&5 = 10%
1

22.|(i) Writing the series 200, 250, 300, ........... I
(ii) Writing a =200,d=50and n=30...... 1
(iiii) Formula for S, = % Ra+ (- dl. ||

30
(iv) ?[2 X200 F29RED] semmmimmnmans 1
(v) 15[400+ 1450]=27750 ..ccoccvvrnieninnnns 1
23. suppose the fixed point is P(x, y)
The three points are A(5, 7), B(—1, 7) and
C(5,-1)
(i) PA=PBand PA=PC.......ccourrrsrnrvess 1
(ii) finding x = 2 from PA=PB.......c..coe.... I
(iii) finding y = 3 from PA=PC .................. i
(iv) Finding Distance PA = 5by
(xz—x1) +03 }|) 1
The locus of a point (X, Y) w1lh center
(2, 3) and radius 5 as
NX -2y +(Y-3)y =
(V) x> +y* —dx— 6y —12=0 e |1
24.| (i) For correct figure. .... 1
PQ-1AC.. ;
(ii) Q 3 .— 1
o o 1 —
(iii) PQ =K AC wherek =5, PQ // AC 1
— | —> — —>
(iv) SR =5 AC and SR // AC....ccovvnnen. 1
(v).. PQRS is a parallelogram ..........ccoovvnnne 1
25|(i) Rotating four points about the origin
through 180° by formula
Object Rotation [180°; (0, 0] Image
; otation - (0, 0) T
(x.») x-» |
AdL 1) Rotation [180°; (0, 0)] A-1,- 1)+
B(2,3) Rotation [180°; (0, 0)] B'(-2,-3)|;
C(4, 2) —Rotation [180° (0.0)] , C4._2)
D(3.-2) Rotation [180°; (0, 0)] D'(-3,2)
(Rotation of each point 0.5 marks)
iect Image
(I)’(lile;) Reflectioniny = —x P e )

i —¥,—X
A-1,-1) Reflection iny=x A1 1) 1
B(2,-3) Reflection iny= x B"(_’;, 2) +
C4.-2) Reflection in y=x C"(Z; 4 1

D'(-3.2) Reflection in y = x D'(~2,3)
(ii) (Reflection of each point 0.5 marks)
(i1i)Writing the combined transformation .

= reflection about y = x line. ....ccoocveenn
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LSEE MODEL QUESTION 2076 SET H

COMPLETE SAMPLE SOLUTION
ISSUED BY CDC

1.

3.

(a) Fwfad wemsT afvamn semEE |

Define trigonometric function.

= Here, a function of an angle expressed as the ratio
of two of the sides of a right angled triangle
containing that angle, is called trigonometric
function. For example: f(0) = sin 8, g(0) = cos
20, o) = tan o + 5 etc. In other words, a
function containing trigonometric ratio as an
independent variable is called the trigonometric
function.

(b) 3¢ agEuEE a T b fa=wr sgwafodm Auw
® e ?
What is the arithmetic mean between two
numbers a and b?

= Tere, the arithmetic mean between two

- ath
numbers a and b is given by > -

(a) agen Tamr sfafeoar 27 agemEes a9y
AERE |
Write a set of numbers which is continuous in
number line.

= Here, the number line of real
represents the continuity.

numbers
P g
(b)w&&l‘awA:( )wqm;aftmmﬁrw?
r s
P q
If matrix A = , what is the value of |A| ?
r s

= Here, |A|=

q
=ps—gr.
ros

(a) afz 3£ faur TaEew wFEEe FHE mT m;
A ¥ fodftes fa==r #1or @ WU tan @ FT AW
THT TS WA AT |
If the slopes of two straight lines are miand m:
respectively and 0 be the angle between them,
write the formula for tan @.

= Here, the formula to calculate tan 0 is;
my — msx
1 + myms

(b) TSaT WIATE WA ddEd TR
wEEATAT gie gfoewen mal we sl
e 7
Which geometric figure will be formed if a plane
intersects a cone parallel to its base?

tan 0 ==+

= Here, the required geometric figure is circle.
(a) sin 2A &< tan A F1 TTHT SIh A |
Express sin 2A in terms of tan A,

2 tan A
= Here, sin 2A = m is the required

relation.

(b) ST FHrorEt afyaren SR |
Define angle of elevation.

= Here, the angle made by the line of sight with the
horizontal line through the position of an
observer's eye 1s called an angle of elevation. In
this case the object to be observed lies above the
position of the eye.

(a) afs 3 T B fa=#t F17 @ WU 3 T bF WA
TEHRH & 56 7
What is the scalar product of two vectors 3 and
B if the angle between them is 8 ?

— —
= Here, the scalar product between a and b is ;

a.b= ;c;| !;| cos B,

(b) USET FFWHA TAHEALOTAT P # wfafasm P oY
" 0 WUR THEA gOFl HEAE r WO
OP.OP' T r 1 &Fa-d AGTEM |
In an inversion transformation if P' is image of P
and r is radius of inversion circle with centre O,
write the relation of OP.OP' and r.

= Here, the required relation is OP x OP' =77,

GROUPE 13 x<2=26

(a) af flx) = dx + 5 AT f-1(x) FT 9F T FOSTEH |
Find f -4(x) if f (x) = 4x +5.

= Here, f(x)=4x+5
Let y= f(x)
or, y=4x+5
Interchanging the position of x and y then,
x=4y+5
or, x—5=4y

_x=5
¥ 4

Thus, f'(x) = %.

(b) af% g(x) = 2x — 1 T f(x) = 4x, 9T gof(x) T AW
T ST |
If g(x) = 2x 1 — and f(x) = 4x, find the value of
Gof (x).
= Here, g(x)=2x— 1 and f(x) = 4x
So, gof(x) = g(f(x)) = g(4x) = 2(4x) - |
Zof(x) =8x—1
Thus, the value of gof(x) is 8x — 1.

(€) £ =x: =17 f{x) = 3 aferedfem g fomgre T
AR |
What will be the points of intersection of the
curve f(x) =x2-1and f(x)=3?

= Here, f(x) =x*—1and fx)=3
So.3=x—-1
or, X' =4
or, ¥ =(+2)
x==x2
Thus, the points of intersection are;
(—2,3)and (2, 3).
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