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Mathematics
: Syuabus ‘
Full Marks: 100 '

'Course Contents !
I. Introduction:

This course deals with the fundamentals of advanced mathematical concepts. It also tries to consolidate the concey, |
and skills learnt in Mathematics course in school level. It is desirable at the end of each unit sufficient related Problen |
be solved. . ‘

Il. Specific Objectives: ‘
On completion of this course students will be able to:

1. use principles of elementary logic to find the validity, of statement;

2. state field and order axioms of Real number system;

3. define functions and illustrate them graphically;

4. sketch the curves: ; Y, .

5. use trigonometrical relations to find the general values, understand inverse circular functions and their properties and

- find property & solution of triangle; : E ‘ B :

6. state proberties of AS., G.S. and H.S. Understand infinite series and use method of mathematical induction to establisy
- the result: , : ! i : '

7. define transposé, adjeint and inverse of matrix, state properties of determinants;

8. use matrix and determinant to solve system of linear equations; . ;

9. explain the idea of a complex Humber, verify. their properties, prove De—Moivre's theorem and use it;

1

0. define polynomial equations, establish fundamental theorem of algebra and' quadratic equatiqn, and find relation
between roots and coefficients of a quadratic polynomials; ‘ ‘ s

11. define straight lines, pair of lines in terms of co—ordinates and establigh their properties;
12. define circle in terms of coordinates and establish their properties;

13. define limit of a function, establish properties of limits;

14. define continuity-of a function using the concept of limit; _

15. define derivative of a function and give its geometrical interpretation as rate of change;

16. use derivative to determine the nature of the function and determine the maxima and minima of a function and apply
differentiation to find tangent & normal, increasing & decreasing function:

17. define anti-derivative as an inverse process of derivative and use various methods of integration; and
18. define integration as the area of the sum, and apply definite integral to find the area between the curves.
lll. Course Contents:

Unit 1: Sets, Real Number System and Logic _
-Sets: Sets and set operations, Theorems based on set operations.

Real Number System: Real numbers, Field axioms, Order axioms, Interval,
representation of the real numbers. ’ -

~ Logic: Introduction, statements, Logical connectives, Truth tables, Basic laws of logic, \
Unit 2: Relations, Functions and Graphs

Relations: Ordered pair, Cartesian product,
range of a relation, Inverse of a relation.

Functions: Definition, Domain and range of a function, Functions defined as m
function, functions of special type(ldentity, Constant, Absolute value, Greatest int
cubic), Trigonometric, Exponential logarithmic functions and their graphs.

Unit 3: Curve Sketching 10 hrs
Odd and even functions, Periodicity of a function, symmetry (about x — axis, y — axis and origin) of elementary functions.

10 hrs

Absolute . value, Geometrical

12 hrs
Geometrical representation of Cartesian product, relation, Domain and

appings, Inverse function, Composite
eger), Algebraic (Linear, quadratic and

_ : : W2 _ a2
Monotonocity of a function, Sketching graphs of polynomial functions (% %,X el e x"'), Trigonometric.

exponential, logarithmic functions (Simple cases only) ] ,
Unit 4: Trigonometry 10 hrs

Inverse circular functions, Trigonometric equations and general values, properties of a‘triangle (sine law, cosine law.
tangent law, Projection laws, Half angle laws), the area of a triangle. Solution of a triangle (simple cases)
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80t 5: sequence and Series, and Mathematical Induction : 12 hrs

ce and Series: : | . ‘
gf:pﬁ?es Of Arithm.ezz (?:2:12?? and series, type of sequences and series (Arithmetic, Geometric, Harmonic),
. = ' C‘ ) .

HM.; Sum of infinite geometric seriesénd Harmonic sequences, A.M., G.M. And H.M. Relation among A.M., G.M. and

tical Iind . , ‘ | |

Mafthfr:i natural ::r::zgéssrm of finite natural numbers, Sum of the squares of first n — natural numbers, Sum of cubes

e o Ntuition and induction, principle of mathematical induction.

it 6: Matrices and Determinants e _ | 2

Matrices and operation on matrices |

4 Revi : ; ias Mi int
inverse matrix. Determinant of a squ( iew), Transpose of a matrix and its properties, Minors and Cofactors, AdJ'omt,

' are matrix, properties of determinants (Without proof) upto 3 x 3.
{jnt 7: System of Linear Equations _ 8 hrs

Consistency of system of linear equations soluti
- gquivalent and Inverse) upto three variat’)les.u RS
_ﬁnn g: Complex Number J V » ot

oeﬁnitlonczfngu c:g;;leg mt;mber_ Imaginary unit, Algebra of complex numbers, Geometric representation of a complex -
number. Polajzr%o nf absolute value (Modulus) of a complex numbers and their-properties, Square root of a complex
number, Folar form of a complex number, product and Quotient of complex numbers. De-Moivre's theorem and its
application in finding the roots of a complex number, properties of cube roots of unity. i o

it : Polynomial Equations . _ : 8 hirs

Polynomial function and polynomial equations, Fundamental theorem of algebra (without proof), Quadratic equation

Nature and roots of a quadratic equation, Relation between roots and coefficients, Formation of a quadratic equation,
Symmetric roots, one or both roots common. . :

tnit 10: Co—ordinate Geometry ' : Y {g e

4 Straight line: Review of various forms of equation of straight lines, Angle between two straight lines, condition for
parallelism and perpendicularity, length of perpendicular from a given point to a given line, Bisectors of the angles
between two straight lines. , ,

Pair of lines: General equation of second degree in x and y, condition for representing a pair of Iinesf*Hombgeneoué
second degree equation in x and y, Angle between pair of lines, Bisectors of the angles between pair of lines. ’ ;
Unit 11: Circle , : ' , ' 10 hrs
Equation of a circle in various forms (Centre at origin, centre at any point, general equation of a circle, circle with a given
diameter), Condition of Tangency of a line at a point to the circle, Tangent and normal to a circle.
A tnit 12: Limits and Continuity _— ' . 10hrs -
Limits of a function, Indeterminate forms, Algebraic properties of limits (without proof), Theorem on limits of algebraic,
Trigonometric, Exponential and logarithmic functions '

(Lim X"-a" Lim sinx Lim ¢ —1 Lim _lggj_}_t})_) Continuity of ‘a function, Types of discontinuity, . Graph of

ystem of linear equations by Cramer's rule, Matrix method (row

x>a x—a’'x—>0 x x>0 x x>0 )

'J discontinuous function.

{Unit 13: The Derivatives

¢ Derivative of a function, Deriva'tiv'
(simple forms), Rules of differentiati

{ Unit 14: Applications of Derivatives

Geometric interpretation of derivative, _ ,
d  Concavity, Points of inflection, Derivative as rate measure.

Uit 15: Antiderivatives and its Applications
Antiderivative, Integration using basic integral

) ' 8 hrs
es of algebraic, trigonometric, exponential and logarithmic functions by definition
on, Derivatives of parametric and implicit functions, Higher order derivatives.

: 12hrs.
Monotonocity of a function, Interval of monotonacity, Extrema of a function,

: : 10 hrs
s, Integration by substitution and by parts method, the definite integral,

! The definite integral as an area under the given curve, Area between two curves.
V. Evaluati . e, :
ation Scheme:
# [N : ks Total Remarks
| 0. of (:uestlons Mazf S covering all units
‘ IR ‘ with four OR—questions from the same
i — 30 with two OR—questions from the same .
The questions of 6 marks will be asked from the units with 12 or more credit hours.
Bl e e books: f Mathematics Part |. Himalaya Book stall. :
o2 Qgﬂg‘:;;,? i S",g etgrl{rgft:gené‘:ﬂ and et.al. Higher Secondary Level Basic Mathematics ( For Grade Xi).
a, DR, ' '
athmandu: Sukunda Pustak Bhawan. .
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Bajracharya, P.M. and Basnet, G. (2008).
Academic Publishers & Distributors P, Ltd.

3.

-

Fundamentals of Mathematics for Grade XI. Kathmandu: Bug dhag

Koirala, S. and et.al. Fundamentals of Mathematics. Kathmandu: Nepal Sahitya Prakashan Kend_rg.
Pant, S.R. and et.al. A Text-Book of Higher Secondary Mathematics (For Grade Xl). Kathmandu: Buddha Academit

Publishers and Distributors P. Ltd. n ' ‘ ‘
Uprety, K.N. and Ghimire, K.P., Foundation of Mathematics, (For Grade Xl). Pigeon Educational Publisher. a

Time: 3hrs,

" New Model Questions - 2067

A

Group 'A' [5x 3 x 2 = 30]

Attempt ALL Questions:

1.

(a)
(b)

Write truth table for paq = pvq hence draw a
conclusion from the truth table.

If A ={1, 2, 3), find the relation on A satisfying thie

condition x +y <4. Is this relation a function? Give:

reason.
~ Ans: {(1,1), (1, 2), (2, 1)}, No
Test periodicity and symmetricity of the function
y = COSX. ‘
Ans: 2xr,'symmetric abobt y-axis

Find the value of x for which sinx = % and

COSX = —

32@(0_<_x52n).

Ans: 6

Using - mathematical induction method, prove that
1+3+5+.. . +nterms=n2

: 3 -1
Find the inverse of»( _31 é ) Ans;( 11_0 , E)
. 20 20
Solve the following system of linear equations by
Cramer's rules, if possible:
5x-3y=9; 10x -6y = 16.
Ans: No Soluton by Cramer's Rule
Find the value of the real numbers x and y if
(x+2) +yi=(3+i)(1-2i).
Ans: x=3, y=-§
Determine the nature of the roots of the equation
2% +3x-2=0.
\ Ans: rational and unequal
Show that the points (1, 2) and (2, -3) lie on the
opposite sides of the line 5x - 2y - 3 = 0.
Find the equation of the circle concentric with
X2 +y2 - 8x+12y +15 = 0 and passing through
(5,4). :
Ans: X’ +y* —8x+ 12y -49 =0

‘ \ _ Pl
Find the limit of f(x) = ))((-__2" as x —» 2. Is f(x)

continuous? If not, find the point of discontinuity.

Candidates are reqhired to give their ah—swers in their own words as far as possible. The figures in the margin

(a)

(b)

' X dx | AnS'\1.;
Evaluate g - el

- OR

- OR

- State and prove sine law.
Prove that: »
a b ¢ ;
2 B |=b-c)(c-a)(a-b)(a+h+q)
b+cc+aa+b

-have a common root, prove that either p = q o

A &7 wm‘é’
indicate full marks, .
- Ans: Not continuous, ., i
Find the derivative of sec? (tan \/}).

..An§: —J-; sec’ (tan V) tan (tan \[x) sec? i
For any curve y = f(x), what do f(x) > 0 and f(x) q
represent? :

I

Ans: Increasing, Decreasi,

(1 -x)2
Group 'B' [5 x 2 x 4 = 40]

If A, B and C are any three non-empty sets, prove thy
AU(BAC) = (AUB) N (ALC),

Define absolute value of a real number. If a be any|
positive real number and xeR, prove that |x| <a & -
<x<a. .
Sketch the graph of y = x2 - 6x + 9 indicating if|
different characteristics.

If cos! x +cos~"y + cos-'z = , show that
X +y2+72 4 2xyz = 1.

Applying Inverse matrix method or row equivalen!
method, solve the system of linear equations:

3x+y+22=—1;2x+3y+z=5;x+2y~z=8
Ans: x=1,y=2,25"
If the equations X2 + px + q = 0 and x2 + qx+p=l

P+q+1=0.
Prove that the line y = mx + ¢ is tangent to the cic?

X+ y2 = aif ¢ = +a \[T+me Also show
3x+4y =20 is tangent to the circle x2 + y2 = 16.




\ lim Xcot9~e cotx
) Evaluate: . ——--Tr_

OR Ans: cotd + § cosecy
A function f(x) is defined as follows:

2x-3 forx <2
fix) =1 2 for x = 2

3x-5 forx>2
Is f(x) continuous at x = 27 if not,
made continuous at x = 2, how can f(x) be

2x-3 forx<2
Ans: No, f(x) ={ 1 forx=2
Ix-5 forx>2

) (@) Find the derivative of \]3 2x from first principles.

Ang; —=

\]3—2x

(o) Find area between the curves y2 = 4ax and x2 = day
16a’
Ans: ~3 Sq. units

Group'C'[5x 6= 30)
{, Define domain and range of a function. Find the domain and

range of f(x) = \]21 4x - x2,

Ans: Domain = [57, 3], Range =0, 5]
2 f AM, GM and HM be the arithmetic, geometric and
harmonic mean between two unequal posmve numbers,
prove that.
(i) GM2 = (AM.HM) (ii) AM > GM > HM

8. Derive the formula for the length of the perpendicular from a

point (x1, y1) to a line x cosa + y sina = p. Also find the-

distance between the parallel lines 5x - 12y +8 = 0 and
10x- 24y ~3=0. Ans: 33 units

14.

15,
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OR
Find the condition that the general equation of second degree
may represent a line pair. If 3x2 + 5xy - 3y +2x + 3y = 0
represents a line pair, show that the lines are perpendicular.

Ans: abc + 2fgh — af* = bg* —ch? =0
Define conjugate of a complex number. Find the square root
o 238 2 - 36i
2+3i .

Ans: +{1 - 3i)

Find the local maxima and minima, and also the point of

inflection (if exists) of the function f(x) = 4x3 - 6x2 - 9x.+ 1

on the interval (-1, 2). Also examine whether the function is
increasing or decreasing at x = 0. '

it 512

Ans'; Max. value = % atx= —% Min. value =—— at X =3 Point
. 138

of inflection is (2._-2)

OR
Two concentiic circles are expanding in such a way that the
radius of the inner circle is increasing at the rate of 8cm/sec
and that of the outer circle at the rate of 5 cm/sec. At a
certam instant the radii of the inner and outer circles are
respectlvely 24cm and 30cm. At what rate does the area
between the two circles change?

Ans: Decreasing In time t at the rate 84 sq. cmisec when "=
24cm and r,=30cm

e s R DR S O T 25

Unit 1: Sets, Real Number System
and Loglc

A. Set Theory

FORMULAE AND IMPORTANT POINTS
XeAUBeo xe'AorxeB.
XeAUB& xeAand X € B~
'XEAch»xeAandxeB
XeAnBaxaAorxe B«

-~ oo

o

XEAQXGA Sa i
Xe (A~ B)@xeAandxeBorA“fB:;AhB;.:-J
XeAAB& xe (A-B)U (B-A) :
& Every setis a subset of itself i.e., AcA

b. . ¢ is a‘subset of every set. .
¢. The number of subsets of a set havmg n drstmc
,elements is 2" and number of proper subsets ls
“ om i i

g -'PFOperﬂes of Algebralc Operatnon on Sets

g ldempotent laws -

£ N o>

A AuA A Ll AnA A

i Dominatio‘n laws

: v;Absorptlon Iaws

Vi

il

B AR AL

i viu‘.fDe-Morgan slaws

Commutative laws \
a.. . AuB=BUA b. AnB=Bn A

R S Y Am¢=¢

‘& AUMANB)=A b.vAn(AuB)=A :
' Associative Laws’ : ot S0
a. Au(BUC)=(A'UB)UC

b. An(BnC)= (AﬁB)mC

Distributive Law -

ca A(BAE) = (AuB)r\(Auc)

‘b. An(BU’C) (AnB)U(ANC)
Complementation Laws

(AUB)= RnB) b (AAB=@AUB)
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2075 Set B Q.No. 63 Define union of two sets. Also for ay U

2 Marks Question| : a8,
1. [2074 Set A GNo, 1d Prove that A - B = A n B, where /’R"}f(’é"f:y Cs)ets(/g 3 BC) f\r‘(’xe&hg; [ J
2 .
2. A[go?:dsfg:rg ffly :ngfS:'asnd B are two non-empty sets, pro»[/e] 21. [2075 Set C Q.No. 6] Let U be the universal set and let A ang
that: ALB =A N B. 2] be any subsets of U. Prove that AAB = (A U 3) -{Anp), 4
3. [oTZSeLEGNo 1a If A and B are subsets of U, prove that  22. [2074 Supp Q:No. 64 Define union and intersection Of two sgyg
A-B=ANB. . 12 If A, B and C are any three ‘non-empty sets, prove thy
4. [o700idaNo. 1d1fU={1,234,56,7, 8, 9} denotes the | QU(BGC)QaAﬁ)SIQ: [(J:e)a Morgan's Laws of sets. Al 1[4]
c 23. [2074 Set B Q.No. 6 50
g"'vgsa' pabiatut and R= @45 8} aF an1 any two non empty subsets A and B of universal set U, pro:é i
Ans:(1,4,6,8,9:(3,57 - that (AUB) =AnB. 4
5. [2069 [Set A] Old Q. No. 13 Define power set. Write the power - 24 973 Set C @.No. 6 OR] Define complement of aset. If Aandp
setof A={xy, 2z} 21 . are the subsets of the universal set U, prove thy-
Ans: (¢, {x}, (y). {2}, {x,y} {y, 2}, {z, x}, {x, ¥, 2}} (AUB) = ArB! 0
[2069 [Set B] Old_Q. No. 1d For non emply sets A and B if ., p5rsers a0 d For non-emply sets A, B, C, prove thai:
ANB = @, prove that: BcA. : 2 A-(BUC)=(A-B)A(A-C) W y
Define power set. Write the power set of the . 672 Supp GNo. & If A, B and C be any ihraé non-emply
setA=(a, b, c} s A B0 19 b/ - g} ~sets, prove that: An(BUC) = (AnB)U(ANC) 4
2066 Q.No. 1(a) Given :\ a, 2' g} a(nd )B( {3) 2 5}6(} show 27 [R072SetC QNo. 64 If Aand B are the non-empty subsets of
that A — (A— B) o Bosis o 2 the universal set U, prove that R [4]
Eoei G i@ Find A UB Ik A= fc xznet,nes,ne Ny (HAUBISAen B (i) (AB = AT B
B={xx=3n-2,n<4,neN o = 072 Set D Q.No. 63 For any non-empty sets A, B andC .
Ans: {1,3,4,5,7,9,10,11) prove thatA- (B C) = (A-B)=C. [4]
. [2083 @No. 1(a] Find A~B if: A = {x : x=2n+1, n < 6, neN}, 29. [2071 Supp. Q.No. 64 Define the symmetric difference of two .
B={x:x=3n-2,n<3, neN} ‘ [2]  sets.Provethatt AAB=(AUB)-(ANB) W
Ans: {7} 30, 2071 Set C Q.No. 63 For any three non-empty sets A, B, C, |
. EOEZONo @] I A = {1, 3,5, 7} & B = {2, 3,5}, Find AnB prove that: (A —B) - C=A - (B L C). W
andA-B. Show them in Venn-diagram. . 121 31. porisetbano.ed Prove that: AU(BAC)=(AUB)(AUC). 4
' fU={1,2 3456789 b: ?hé ;m?\'/fer:sa1 32, If A and B are sub sets of a universal set U.
setand M = {1, 3,5, 7}, N = {2, 4, 6, 8), then find MUN & rove that: A-(Bu C) = (A-B) n(A-C). )
~M~N. [2] 33. 2070 Supp QNo. 69 If A and B are the subsets .of the
: Ans: {9),{1,2,3,4,5,6,7,8,9) universal set U prove that; ‘
.IfO.={1,3;5,7,9}and!?={2,3,5,7}.Fmd i AUB=ANB i ASB=AUB "R
O n P and P - O with the help of Venn diagram. - [2] , . : _ !
St Ans: (3,5,7),{2) 34 [2070 Set C Q.No. 6 d Define union and intersection of two
14, fA={aei 0,uandB={ab,c d e}are sets. If A, B and C are any three non-empty sets, prove that:
two given sets, find AUB and A-B. [2] AN(BLC) = (AnB)U (A NC). [
Ans: AUB={a, b, c,d, e, |,0,u); A~B={i,0,u) 35 [2070 Set D Q.No. 6 4 Defi ine umon and intersection of two
" 15 fU={1,2.,10,A={xx>4},B={xx<8}, sets. If A, B and C are any three non-empty sefs, prove that:
FindA~B&A-B : 2] AU (BC) = (AUB) M (ALC). [
’ Ans: ANB = {4,5,6,7), A-B=(8,9,10) 36. [2070 Old Q.No. 7 4 For non-empty sets A, B, C, prove that:
16_.M|fA {a e i}, B {e ul, U={a e, i, 0, u}, A -(BC) = (A - B)~(A-C). 4,
find AuB and ANB. [2] 37 [2089 Supp Q.No. 6 a For any non-empty sets A, B, C defme |
Ans: {o}, {a, I, 0, u) distributive laws. Also prove that |
AUBNC)=(AUB)N(AUC). [4)
17. [2076 Set B Q.No. 63 For any non-empty subsets A, B, C of 38 2068 [Set A] G No. &4 Define union and intersection of two
universal set U, prove that: A - (BUC) = (A - B)~(A - C). [4] sets. If A, B and C are any three non-empty sets, prove that:
18. [2075 GIE Q.No. 63 For non-empty sets A, B, C prove that: AUBNC) = (AUB)(AC) (4]
A-(BC) = (A-B) U (A-C). ] 39.. %;9 [ts;]ett,%ol(;oct;o (7/? Fg)r ar;\y rgm empty sets A, B, C s
- , w that: An(Bw M M . 4
19. [2075 Set A Q.No. 63| Let A and B be subsets of universal 40. [069 [Set B] @ No. 6a] Define De(Morg e)zns T — no[n]

set U. Show that A- (B C)=(A-B) U (A-C). 4] emptysetsA B,C

Prove:A-(BUC)=(A-B)n(A-C) (4] i



4.

42

46.

47.

If A, B and C be any three non-emply sets,
prove that A-(BuwC)=(A-B)n(A-C). 4
In a group of students 30 study maths, 24
study physics, 22 study chemistry, 14 study maths only, 8
study physics only, 6 study maths and chemistry, 2 study
maths and physics only and 8 study none. How many
students are in the group? How many study chemistry only?
How many study all three subjects? ' 4]
) Ans: 54,2, 8

Twenty three medals are awarded for
folksongs, eight for Deuda songs and eleven for Maithili
songs. If the total number of singers awarded is thirty two
and only three singers received medals in all three types of
songs, find how many singers received medals in exactly two
of three types of songs. ' [4]
Ans: 4

_ Out of group of 20 teachers in a school, 10

teach Maths, 9 teach Physics, 7 teach Chemistry, 4 teach

Maths and Physics, but none teach both Maths and

Chemistry: 5 :

i. How many teach Physics and Chemistry?

i. How many teach only Physics? i

ii. How many teach only Chemistry? . [4]
Ans: (i) 2 (ii) 3 (iii) 5

,' A village has total population 25,000 out of

which 13,000 read ‘Gorkhapatra' and 10,500 read 'Kantipur'
and 2500 'read both papers. Find the percentage of
population who read neither of these papers. [4]

: Ans: 16%
Of the number of three athletic teams, 21 are
in the basketball team, 26 in hockey team and 29 in football
team, 14 play hockey and basketball, 15 play hockey and
football, 12 play football and basketball, and 8 play. all the

games. How many members are there in all? [4]
Ans: 43

Define union and intersection of two sets.
llustrate them through Venn—diagrams. Let A, B, C be any

_ non—empty subsets of U, prove that:

49,

50,

AU(BNC) = (AUB) N (ALC). 4]

) In a group of twenty eight teachers of a

school, 15 teach English, 15 teach Maths, 14 teach Nepali, 7
teach English and Maths, 6 teach English and Nepali, 5
teach Maths and Nepali.- Find how many teach all three
subjects, how many teach Maths only and Nepali only? (4]

g Ans: 2;5;5
In a group of students 24 study maths, 30
study biology, 22 student physics, 8 study maths only, 14

study biology only, 6 study biclogy and physics only and 2

study maths and biology only. Find

(i) How many study all three subjects. .

(i) How many students were in the group? ‘ [4]

Ans: (i) 8, (ii) 46

In a certain village in Nepal, all the people
speak Nepali or Tharu or- both languages. If 90% speak
Nepali and 20% Tharu language, how many speak (i) Nepali
only (ii) Tharu language only and (iii) both languages. [4]

Ans: (i) 80%, (ii)10%, (ili) 10%

Mathematics - 215

51. If A, B, C are subsets of a universal set U,

prove that: A - (BnC) = (A-B) U (A=C) @

52, Define the complement of a set. State and

prove De-Morgan's laws. (4]

53. Define the union and the intersection of two

sets. If A, B and C are subsets of universal set U, prove
AU(BNC) = (AUB) N (AUC) ‘ &

B. Real Number System

FORMULAE AND IMPORTANT POINTS
Intervals b
i. [a b]l={x:a<x<Db}:Closed interval
ii. (a b)={x:a<x<b}:Openinterval 1
ii. [a, b)={x:axx<Db}:Rightopen interval
iv.  (a,b]={x:a<x<b}:Left open interval .
Absolute Value ‘ j '

S 5 x "~ ifx20 W
x| = -x ifx<0
Properties of Absolute Value . -

i.  For any real numbers x andy
Ix+ylslx|+]yl .

ii. © For any real numbers x and y
Ix=yl <|x|+]yl

jii. Forany real numbers x and y

xl-lyls x4yl

iv. For any real numbers x and y
Ix|-lyl<[x=-yl

v. Forany real.-numbers x, y and z

: |x=z|<|x-y|+|y-2z|
vi. If a be any positive real number and xe R,

x| <ae>-a<x<a. ’

1. [2076 Set C QNo. 1d Given A = [~'2, 3] and B = [1, 4], find

- ANB. [2
: : Ans: [1, 3]
[2075 Set B Q.No. 1a] Represent the solution set of x of
-2 < 3x+4 <10ininterval form. 2

g A Ans: [-2, 2]

[2074 Set B Q.No. 19 If A = [-2, 3) and B = [1, 4], compute
AUB. Yo 2]

, * Ans: [-2, 4)
[2073 Set C Q:No. 13 Write |x + 2| < 4 without using modulus
sign. Ll (2]

Ans: -6 <x <2
[2071 Set C Q.No. 1t} For any two real numbers x and y, prove

that: [x +y| < |x] +yl. 2.
[2071 Set D Q.No. 1b] For any two real numbers x and y, prove
that: |x - y| > |x| - ly|. 2]
2071 O1d Q.No. 12| Let A = [-1, 3 ) and B = [2, 4], compute:
AuB and A -B. . (2]

Ans: [-1,4], [1, 2)
2071 Old Q.No. 1t Rewrite, using absolute value sign for
Bx+2|<1 2

’ Ans:-—1sxs-%
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8. Rewrite | 2x - 1| < 5 without using absolute

value sign. 12
Ans: -25x<3

10. Given A = (-2, 4) and B = (2, 5], compute
AUB and AnB. v

Ans: [-2, 5] and (2, 4)

1. Write |x - 7| < 3 without using the modulus

sign.

2

Ans:4<x<10

12. 208%Q.No. 3(c] Write the followmg by using the modulus sign:

13.

14.

16.

17.

18.

19.

20.

21.

22.

26.

27.

28.

-1<x<5

4 Marks
15.

23.

24,

25.

2]

Ans: |x-2| <3
2057 Q.No. 1(a) Prove that for any posmve real number a, |x|
<aimplies-a<x<a. [2

2056 Q.No. 1(b] Rewrite, wnthout usmg absolute value sign for
13x+2< 1. (2]

Ans: -1< xvg—%

uestions

{2076 Set B Q.No. 6a OR] Define absolute value of a real .

number. Also prove that x| - ly| < [x +y], Vx,y e R. ~ [4]

[2076 Set C Q.No. 6a OR] If a is a positive real number and
x € R, prove that [x| <aifand only if-a< x < a. 4]

[2075 GIE Q.No. 6a OR] Define absolute value of a real number.

If ais any positive real number prove that |x| < a if and only if
-a<x<aforalx eR. [4]

L0

Ans: (-2, 0) U (3, w)
12075 SetC QNo. 6a OR] Solve the lnequahty 2 +7x+10<0. 4]
T Ans: (-5,-2)

2075 Set A Q.No. 6a OR] Solve the mequahty

[2074 Supp Q.No. 6a OR] Solve the inequality [2x - 1| > 3 and -

represent the solution set in the real line. 4]
Ans: (=0, =1] U [2, )
2074 Set A Q.No. 6a OR Solve the inequality | 2x - 1|> 34nd
draw its graph. ' [4]
Ans: (~o, 1] U [2, )

{2073 Supp Q.No. 6a OR] If A = ( -1,4) and B=3,59),find AUSB,
AnB, A-B and B-A. 4]
Ans: (-1, 5], [3, 4), (-1, 3), [4, 5]

[2073 Set D Q.No. 6a OR] Define absolute value of a real
number. Prove that [x +y |< x| +ly lforallx, y e IR* [4]
{2072 Supp Q.No. 6a OR] If A = [-3, 1] and B = [-2, 4], find AUB,
AnBandA - B Present them in the graph. 4]
Ans:[-3, 4]; [~2, 1]; [-3, =2)

[2072 Set C Q.No. 6b OR] Define absolute value of a real
~number. If x € R'and a is any positive real number, prove

[4

that |x| < @ = -a <x < a and conversgly.
2072 Set D Q.No. 6a OR] Solve the inequality. |2x - 1| > 5 and
represent the solution set in the real line. 4
Ans: (x:xs-20rx23)
2072 Set E Q.No. 6a OR] Solve: x? - 2x-3 2 0. 4]
Ans: {x:x<~-1orx23})

2071 Supp. Q.No. 6a OR} Solve the inequality: x2+7x+10<0. [4]
Ans: (-5, -2)

29.

30.

31.

32

33.

34.
- 35.

36.

37.

Cx eyl X+

[2071 Set C Q.No. 6a oﬂ Define absolute value of a e IE

number. Also, a is a positive real number and x € R they
prove that: |x| < aif and only if —-a < x <‘a,

1

: U
2071 Set D Q.No. 6a Of Define absolute value of a rea} i

number. If a is a positive real number and xe R, then proy, -

that: |x| <aifandonlyif —-a< x < a. iy
2070 Supp Q.No. 6a Of Solve the inequality: [2x + 1] >3
Represent the solution in a real line. f 1

Ans: {x : xs-—20rx21}
2070 Set C Q.No. 6 a Of Let A = [—3 1]and B = [-2, 4] Fing

AUBANBA-BandB-A. 4
' Ans: [-3, 4]; [-2,1]; [-3, ~2); (1,4) |

2070 Set D Q.No. §a 04 Solve the inequality: 6 +5x — X2, 'E
Ans: xe [, §

"[2069 Supp Q.No. 6 a Of If a is a positive real number and
x € R, prove that: | x| <aifandonly if —a<x<a. [

[2069 [Set A] Q. No. 6a OR] If xeR and a is any positive reg
number, prove that: |x| < @ = —a < x < a and conversely. [4
[2069 [Set B] Q. No. 6a OR] Define absolute value of a real
number. For any two real numbers x and y, prove that:
Iyl [4
2068 Q.No. 64(Or] Define absolute value of a real number.
Rewrite the following relation without using absolute value
sign| 2x- 1| <5. Also, draw the graph of the inequality. [4

Ans: -2<x<3

C. Logic

Connective Symbol Name
" not " ~ negation, or denial
"and" A conjunction
“or" VvV Disjunction or alternation
"If ... then" = (or—») | implication or conditional
"lfandonlyif"| < (ore> ) bi-conditional
2. Truth Table
P 9 | pvgq PAQ P=9 | p=gq
T T T T T ST
T F IS F F F
F T T F T F
Fl F F - - F T T
3. Proposition ‘p=q, (if pthenq)
Converse. 1q = p, (if g then p)
Opposite (inverse) : ~ p = ~ q, (if not p then not qQ)
Contrapositive  : ~ q =~ p (if not q then not p)
4. Tautology l
A compound statement which is always true for any set
~of given statements is called a tautology.
5. Contradiction
A compound statement which is false for any set of
given statements, is called contradiction.
6. & ~(PAQ=E(-pv~q)
b. ~(Ppva=E(~pa~q)
c. ~(p=>0q)=(pr~q) J

4 FORMULAE AND IMPORTANT POINTS :

1.. Logical Connectives




.

10.

1.

12.

13.

15,
16
17,

18.

13,

[z: 076 Set B Q.No. 1_5] Find the truth value of the biconditional

statlement  of p and q where p represents '2 is an even
number and q represents '4 is an even number'. (2]
o Ans: T
2075 GIE Q.No. 14 For any statements p and g, prove that

. p v (pAaq) = p with the help of truth table. (2]

[2075 Set A Q.No. 14 Write the converse and contrapositive of
the statement "For a function to be integrable it is sufficient
that the function is continuous." » 2]

Converse: If a tunction is continuous, then It is differentiable.
Contrapositive: If a function Is not continuous, then it is not
differentiable.

[2075 Set C Q.No. 1a] For any statements p and q, prepare a
truth (able for ~(p A (~q)). 2]
R074 Supp Q.No. 13 If p and q are two statements, construct a
ruth table for the compound statement (~p) v (~ q). 2]
2073 Set D Q.No. 14 For any statements p and q, prepare a
truth table for g A{ ~ (pva)}. 2]
072 Supp Q.No. 1a Define conjunction of a statement.
Construct a truth table for the compound statement ~ (p*q).[2]
072 Set C Q.No. 13} Construct a truth table of ~ (pva)*a. - [2]
R072 Set D Q.No. 1a] Find the truth value and the negation of

the statement "3 +2 = 6 or 6 is a multiple of 3". v 4
Ans: T; 3 +2# 6 and 6 is not a multiple of 3.

2071 Supp. Q.No. 13| Construct a truth table for the statement
(pv (~q)) = q. 2
2071 Set C Q.No. 14 Define a statement. If p is true, g is true
and ris true, find the truth value of (p v q) A (~q). 2]

Ans: False

2071 Set D Q.No. 14 Gonstruct truth table of ~(pva). 2]

070 Supp QNo. 14 Find the negation of the following -

statements
i. Light travels in a straight line.
i. 3+2=5o0r6isamultiple of 5. [2]

Ans: {i) Light does not travel in a straight line.
(ii)3+2 #5and 6isnota multiple of 5.

. 2070 Set C Q.No. 1 @ Prepare a truth table for the compound

statement pv ~ (p A g). What would you conclude from the
fruth table? / 2]

Ans: Tautology.

070 Set D Q.No. 1 g If p and g are any two statements, prove
that: pvg=q v p. ' (2]
2069 Supp Q.No. 1 a] For any statement p show that p A ~p is
a contradiction. ’ 2]
[2069 Sei A Q. No. 14 Define negation of a statement. Construct
a truth table for the compound statement~(pv(~q)). [2]
069 [Set B] Q. No. 14 Write inverse and converse of the,
staternent if 3 is an odd number then 6 is not an odd
number. (2

Define disjunction of two statements. Prepare

2 truth table for the compound statement ~ (p v ). 12

|
4 Marks Questions

2. 076 Set ¢ Q.No. 64 Define conditional and bi-conditional

statements. For any statements p and q, construct the truth
lable for (p v @) < (qV P)- (4]
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21. [2075 Set B Q.No. 6a OR] Define connectives in logic. For the
simple statements p, q, r, construct the fruth table for the
statement (p <> q) v (< 1). (4]

22. [2074 Set A Q.No. 69 Define conjunction of the statements.
Prepare a truth table for the compound  statement
(pArg)A~(pva) Draw the conclusion about the statement
from the truth table. - 4]

23. [2074 Set B Q.No, 6a0R] Let p, g, r be any simple statements,
construct  truth  table for the compound  statement

P=>~qAlp=1). [4]
24. [2073 Supp Q.No. sa If p and q are two statements, prove that
pv~(pAQ) is atautology. M)

25. [2073 Set C Q.No. 63 Define conditional statement. Compute

the truth table of the statement (p = q) < (~ 4 = ~ p).
What conclusion can be drawn about the statement from the

truth table? 4]
Ans: Tautology

26. [2072 Set E Q.No. 64 Let p, q and r be statéments, show that
the statement (paq = 1) & [p = (@ = )] is true. [4]

Unit 2: Relations, Functions and : _ 
- Graphs s G il

FORMULAE AND IMPORTANT POINTS

1. Equality of two ordered pairs: :

(a, b)'and (c, d) are equal i.e., (a, b) = (¢, d) if and only if

- a=bandc=d. a0

2. 'Cartesian Product. - . 3
AxB={(a b):aeAandbeB)}

3. ‘Relation : _ ;

" Arelation from the set A to B is a subset of the cartesian

. ‘product A x B. ;

4. Function _ ; :

A function from a set A to a set B is a rule of
correspondence that assigns to each element x in A with {
. exactly one element y in B. :

5. ‘Domain and Range .

Letf: A - B be a function. Then the set A is called the
domain and B is called co-domain of f. Range of f is
given by R(f) = { f (x): x € A}.

6. Types of Functions :

i. “One to one function: f : A — B is'one to one if and only if

 forallxy, Xz € A, X1 # Xp = f (x1)  f (xe). af

.. Equivalently, for all xi, X2 € A, f (x) =f (x2) = X1 =x2

ii. Onto function: A function f : A — B.is onto if for each

_element.y e B, there exists at least one element
xeA:fx)=y. ‘ :

il Bijective function: If a function f.: A — B is both injective

- and surjective, then it'is called bijective function.

7. -Inverse Function: If f: A.— B defined by y = f (x) for
each'x e A is one to one and onto, then a new function
+7':'B — A which associates to each elementy € B, a
unique element x € A such that f ™ (y) = x is called the

~ inverse of f. ? v i

8. Composition of Functions

" Ifg:A—>Bandf:B ->C be any two functions defined
from A to B and B to C respectively. Then the new
function defined from A to C is called composite function
and is denoted by fog : A — C and it is also written as

(fog) (x) = f (g(x)) for each x € A.
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9. Exponential Function

A function f : R —» R defined by f (x) =
x eR, is called an exponential function,
10. Logarithmic Function )
iy =a* a>0,a=1, then x is called the logarithm of the
number y to the base a and is written as x = loga y.
11. Propetties of logarithms
Forx,ye R, a>0, b>0andpeR, wehave

i.  loga(xy) =l0gaX +l0gay

ii. loga (;;) =loga X = logay |
iii. loga xP =p logax

a,ax1,a>0,

iv. logax=logab - logy x
V. log.a= 1

vi. logat=

vii. logaa* =x

vili. a%%* = x

12. Common logarithm
logyo x is written as log x.
13. Natural logarithm

loge x is written as In x.

10.

[2074 Set B Q.No. 1] If A =

2076 Set B Q.No. 19 If f: R — R be defined by f(x) = 2x - 3,

find 1. | S
[ x+3

. . : Ans: 2
2076 Set C Q.No. 10 Let f: R — R be defined by f(x) = 9x - 1,
x € R, examine whether f is one-one. 5 o [2]

Ans; One-one
1b). Fmd the domain and range for

[2075 - GIE Q.No.
flx)= xeR. ' 2]

Ans: Domain=R-{1}, Range=R-{1)
075 Set A Q.No. 19 Evaluate: 2 logs\/5 +3log2 8. 2]

. . _ ) Ans: 10
[2075 Set B Q.No. 1] Let A = {1, 2, 3} and B = {3, 4, 5}. Show
that A x B# B x A. [2]
[2075 Set C Q.No. 1t] Let A = {1, 2, 3}. Find the relation in AxA
satisfying the. condition x> y for all (x, y) € AxA. Find the

domain of the relation. v - [2]
Ans? {(2, 1), (3, 1), (3, 2)}. Domain = {2, 3}

74 Supp Q. 1d Let A = {0, 1, 2,3, 4,5, 6) and a function

x-1"

f: A — Qis defined by f (x) = Fmd the range of f, where

Q is the set of rational numbers. ; . (2]

. Ans: (0,:‘;,1 2 ,2,3)

074 Set A QNo. 18] Let A = {a, b), B = {b, ¢} and C = {c, d).
Find A x(BUC) and Ax(BNC). Y
Ans: { (a, b), (a, c), (a, d), (b, b), (b, c), (b d)}; {(a, c), (b, c)}

{3, 4, 5, 6}, find the relation R in
AxA, satisfying the condition x +y = 9; xeA, yeA. {2]
Ans: {(3, 6), (4, 5), (5, 4), (6, 3)}

2073 Supp Q.No. 1] Let A = {1,2,3, 4} and B = {1,3,5}. Find

the relation R from set A to set B satisfying the condition
y=2x. , : (2]
' 5 . Ans:{}

".

12.

13.
14.

15.
16.

7.

18.
19.
20.

21,

22.

23.

24,

25,

26.

27.
z X )
f: A— Ris defined by y = f(x) = 7. Find the range of f. [2]

[gon Set C Q.No. 19 Find the domain and range of the relation +

R={(1,1), (2, 2), (4, 4)}. What types of relation is this? 2
Ans: Domain = (1, 2, 4) and Range = {1, 2,4

Bonsuoomﬁ]LetA-{ 1,0,2, 4 6,8}andf: A >R .

defined by f(-x)-x 27" Find range off - :

1234 ~,*
Ans: { - 10,.‘,,3,4 5)

2072 Supp Q.No. 11} Let A = {a, b}, B={b, ¢} and C = {c d,
find(AxB)U(AxC)and (AxB)~(AxC). - 1)
Ans: {(a, b), (a, c), (b, b), (b, c), (a, q) (b, d)} and {(a, c), (b, c)
{2072 Set C Q.No. 1bj Letf: R —> R and g : R — R be defineg
by f(x) = 2x +1 and g(x) = 3x -1, find (gof) (x) and (fog) (x).12
Ans: 6x + 2, 6x -1

Ror2setDQ.No. 19 If A ={1,2, 3} and B={1, 3, 5, 7}, find a
relation from set A to set B determined by x < y. [
Ans: {1, 1) (1,3),(1,5), (1, 7)), (2, 3), (2, 5), (2,7),(3, 3), (3, 5), (3, 7))

R072 Set E Q.No. 18] Find the value of qu a \} \/ \/3
ln({) In(f).zln(!y') 4

[2071 Sul;’p. Q.No. 1b] Prove that x y [2]
[2070 supp Q.No. 11} If A = {1, 2, 3} and B = {a, b}, find A x B :

and B x A and show that A x B # B x A. . [

" Ans: Ax B={(1, a), (1, b), (2, a), (2, b), (3, a), (3, b)}

BxA={(4 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3))

070 Set C Q.No. 1 i Let A = {1, 2, 3, 4}. Find the relation on A
satisfying the condition x +y < 4, !
Ans: {(1,1), (1, 2),(1,3),(2,1), (2,2), (3,1)

R070 Set D QNo. 1 Let A={a, b}, B ={b, c} and C = {c, d}.
Find: A x(BUC) and A x (BC). 2
Ans: {(a, b), (a, c), (a, d), (b, b), (b, c), (b, d)}, {(a, c), (b, ¢)}
2070 Oid Q.No.

_z
Ansa‘

1 d A function f is defined as !

x3, x<0 ) 4
=91 o findf(0),{+2) andf (\/3). 2
v X’ L _ |

Ans: 0, ;'\}5
12069 Supp Q.No. 1 f Define inverse relation and give its :
example. [
{2069 [Set A] Q. No. 14 Fmd the domain of the function

y=\x-2. 2

© Ans:[2,©)
2069 [Set A] Old Q. No. 18] Prove that: |
log (1+2+3)=log 1+log 2 +log 3 2
(2069 [Set B] Q. No. 11} Find the domain, range and inverse of
the relation R = {(1, 2), (2, 4), (3, 6), (4, 8)} 2

Ans: Domain = {1, 2, 3, 4}; Range = {2, 4,6,8);'
Inverse relation = {(2, 1), (4, 2), (6, 3) (8, 4)} |

LetA {1,2,3, 4} and B={1, 3, 5). Find the
re atlon R from set A to set B determined by the condition
X>y. : [2)

Ans: {(2, 1), (3, 1), (4, 1), (4,3))
{1, 0, 2, 4, 6} and a function

[2068 OId Q.No. 1t Let A =

123
Ans: {(~1,0,2.3:%




logx logy logz
28. [2067 Q.No. 1} If y-27-x° x_y,provethatxyz=1.[2]
L)

29. Prove that loga x2 - 2 loga\]; = loga X.

2]
30. Let f: R — R be defined by f(x) = 2x + 5,
Compute ' (x). [2]

Xx=5
Ans: 2

. Let f, g be real valued functions defined as:
fix) =4x+7, x € Rand g(x) = 5x — 2, X € R. Find fog (x) and
Gof (X) (2]

Ans: (20 x - 1), (20x + 33)
1. Let f. g be real valued function defined as
f(x) = x2+5x + 7, xeR and a9(x) = 5x - 3, x R, find fog (x)
and gof(x) \ 2]

- Ans: 25x* - 5x + 1; 5x2+ 25x + 32

+ Check whether the function f: [-2, 3] — R
(2]

given by f(x) = x3 is one to one, onto or both.

Ans: One to one but not onto

" Let h: R—-R be defined by h(x) = 3x - 6, find
the formula that defines h-1, [2)

; Ans:x;6
3. Q060_QNo. 1(c] Define even and odd functions with

examples. 2

Ans:-Even if f(—x) = f(- x) & odd if f(—x) = - f(x)
36. Letf: R — R be defined by y = fix)=2x-3, x
€ R, find formula that defines 1. , (2]

Ans: X ; 2
3. Letf: A — R be given by f(x) = 2|x| + 3 where
A={-2,0,1, 2}, find the range of f. ' (2]
Ans: {3,5,7)
3. When does a function f: A — B become an -
~ onto and one to one? [2]
b Marks Questions| '

39. 2076 Set B Q.No. 11} Define function. Distinguish relation and
function with example. Find the domain and range of
f(x)=\]x2—2x—8,erR. 6]

i Ans: Domain = (~wo, ~2] U [4, «); Range = [0, )

! 40. 2076 Set C Q.No. 11] Define domain and range of a function.

. Findthe domain and range of f(x) = \[21 - 4x - x2. [6]

b : Ans: Domain = [-7, 3], Range = [0, 5]
- Define-one-one function and onto function.
Letf(x) =x3+5,x e R. .[6]

Find a formuia that defines inverse function f-1. .
¥ /

Find the domain and range of the function:

3 f(x)=5-(x+3) b, f(x)= ﬁ X

Ans: (a) Domain = (—w, ), Range = (—w, §];

(b) Domain = R - {0}, Range = {-1, 1}
4. 075 Set B Q.No. 11 Define function, domain of a function, and
rangé of a function. Show that f(x) = 2x + 3 is bijective
(f:R—R). Alsofindf'(2). PR [6]

L (6]

3
Ans.-2

- ' i Ans:x]’x—S,

42. 2075 Set A Q.No. 11] Define domain and range of a function. -

45.

47,

48.

49,

50.

51.

Mathematics ,

function f(x) = \/2 -X=-x2, (6]

Ans: Domain = [~2, 1]; Range = [0, 3/2]
[2074 Supp Q.No. 11) Show that f: R—R defined by f(x)=cx+d

where ¢ (c # 0) and d are real numbers is one to one and
onto. Also find f-1. | [6]

Ans:f“(x)=‘x%'

- [2074 Set A Q.No. 1] Show that f : R — R defined by

f(x) = cx +d where ¢ # 0 and d are real numbers, is one to
one and onto. Find f-1(x). : [2]
i b . X =

Ans: ' (x‘)(= =3

2074 Set B Q.No. 11) Let f: R — R and g: R — R be defined

by f(x) = x3 + 2 and g(x) = 4x - 1. Find (fog) (x) and (gof) (x).
Is (fog)(x) = (gof)(x)? Are (fog) () and (gof) (x) one to one? [6]
" Ans: (4x-1)*+ 2, 4x’ + 7, No, Yes, Yes:

2073 Supp Q.No. 11] Define composite functions of two
functions f and g. Let f: R — R and g: R — R be defined by
fix) = 3x2 — 4 and g(x) = 2x-5, find (fog] (x) and (gof) (x). Are
the functions (fog) (x) and (gof) (x) one to one? Give
reasons. _ \ [6]
el : Ans: 12x* - 60x + 71, 6x* - 13, No
2073 Set C QNo. 11] Let the function f(x) = x¥ and
g(x) = sinx, x €R. Find f,g and gof. Is fog = gof? Examine
whether f is one to one and onto or not. [6]
Ans: fog(x) = sin’x; gof(x) = sin x*; No; One to One and Onto
2073 Set D Q.No. 11] Define function. Also define one-one onto
and one-one into function. Show that the function f: [14->R
defined by f(x) = x2is one-one but not onto. 1 [6)
072 Supp Q.No. 11] Define one to one function and the onto

x+1

2x-1

with A = {-1,0,1,234} and B = {-1, 0, %g 1,2, 3}. Find the

function. Let a function f :A— B be defined by f(x) =

- range of f. Is the function f one to one and onto both?  [6]

52.

53.

54.

55.

Ans: Range of f = (-1, 0, 4/5, 5/7, 1, 2); one to one, not onto.
{2072 Set C Q.No. 11] Let a function f : A — B be defined by
o X 10112
f(x)—x 2 with A, ={-1,01,23,4}and B -{-2, 1, —:2,0,2, 4‘5}.
Find the range of f. Is the function f one to one and onto both?
If not, how can you make it one to one and onto both? 6]

Ans: Range = {-2, ?1 0, % : % % }, No

2072 _Set D QNo. 1] Define composite function. Let
f: R — R be defined by f(x) = 2x and g: R - R be defined
by g(x) = x + 1. Find (gof) (x), (fog) (x), (fof) (x) and (gag) (x).
Are the functions (gof) (x) and (fog) (x) one to one? 6]
' ) Ans: 2x + 1, 2x + 2, 4x, x+2, Yes

{2072 Set E Q.No. 11] What condition makes a function to have

its inverse? Show that f : IR - {2} — IR - {0} given by

1
f(x) = %ol is bijective. Also, find 1. [6]
) Ans:'z%1
2071 Supp. Q.No. 11] Define bijective function. Prove that
f: IR—IR defined by fix] = 2x+3 is bijective. 6]

219
- 2075 Set C Q.Noﬂ. Find the domain .and ‘range of the

d
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56.

57.

58.

59,

60.

071 Set C Q.No. 11) Define inverse function. If fR—R be

defined by f(x) = x2 - 3, find ! (x). Also determine whether
fof" (x) = F1of(x). [6]

071 Set D a.No. 11) Prove that the function

FR~{3} —9 - {1} given by f(x) =-X-x:§ is bijective. ~  [6]

(2070 Supp Q.No. 11] Define composite function of two

functions. If .R—R be defined by f(x) = :—:} , (X # -1) show

that (fof) (4) = -% . - : [6]

2070 Set C Q.No. 11] Let function f: A — B be defined by
x+1 ‘
f(x) = %1 Find the range of f. Is the function f one to one

and onto both? If not, how can the function be made one to
one and onto both? S - [6]
2070 Set D Q.No. 11] Define composite function of two functions f
and g. Let fR — R and g:R — R be two functions defined by

fix) = 2 - 3 and g(x) = 3x + 2. Determine (fog) (x), (gof) (x)..

and (gog) (x). Is (fog) (x) = (gof) (x)? Are the function
(fog) (x) and (gog) (x) one to one? (6]
' Ans:18x" + 24x + 5; 6x* + 7, 9x + 8; No, No, Yes

. [2069 Supp Q.No. 11] Define domain and range of a function.

Find the domain and range of the function y = x2-4x +3 for
xeR _ R (-

Ans: Domain (~w, ); Rangé =1, w)

- [2069 [Set A] Q. No. 11] Define one to one function and onto

2
function. Let a function f: A — B be defined by f(x) =% with

A={-2,-1,0,1,2 andB={0,%,%}. ‘

Find the range of f. Is the function f one to one and onto
both? L 6]

Ans: Range of f= {0,%, %}

3. [2069 [Set B] Q. No. 11] Define function. State the condition for
a function to be bijective. Given, f(x) =x* +5, x e R, find f-. [6)

Ans: \]3 xv— 5

. Define the domain and the range of a function. -

Find the domain and the range of the function f(x)=—x2+4x-3. [6]

Ans: Domain = (—s, ), Range = (—, 1]

65.

66.

67.

2071 Old @:No. 78 Let f: R—R be defined by y= f(x}=2x-3,
x € R. Find a formula that defines the inverse function f-. [4]

xX+3
Ans: 2

2070 Old Q.No. 7 B If f and g are functions from R—R defined

by f(x) = x2— x + 1 and g(x) = 2x + 3, find (fog)x and (gof)x. [4]-

: Ans: 4x* + 10x +7; 2x* = 2x + 5
[2069 [Set A] Oid Q. No. 7t Let f: R5R and g: R—>R be

defined by f(x) = 2x* - 3, g(g() = 3x + 2 Determine the
following composite functions: (i) (f 0 @) (x) (ii) (g o) (x):  [4]

Ans: (i) 18x*+ 24x + 5 (i) 6x* - 7

68.

69.

70.

71.

72,

?l

[2069 [Set B[ Old Q. No:7a] If A = {x x & N and x < 4) a |

B={xxeNandx*-9=0) ' 3 :
FindAxB,BxA AxABxB, =

. Ans:A={1,23):B= {3, AxB={(1, 3), (2,3), @3, Y

BxA={3.1).(,2),3, 3k AxA=(1,1),(1,2),(1,3 (2,1 !

; (2,2)(2,3),(3,1),(3,2)(3,3) ;B xB = {(3, 3)

)
log x logy logz - ‘
{2069 [Set B] Old Q. No. 71} If y-2 S fﬂ—y » prove thgt |

ey =1 4
2068 Old Q.No. 7h| Let R be the set of real numbers, Show
that the functions f: R—R defined by f{x) = 3x - 2 for al
x € Ris one to one and onto. Also find f -1, R

. : Ans:‘x\;z

For the function f(x) = 2x* - 3 and g(x) = 3x+2,
x € R examine whether fog and gof are one-one. . 14
ks Ans: Both are not one-one

Let R be the set of real numbers. Show tha;

- the function f: R —R such that f (x) = 5x — 3 for all x eR s

73.

one to one and onto. 4

[Bos5 @ No. 7 Iff, g : R —> R defined by f(x) = x3 + 2 and

- g(x) = 4x — 1, find fog (x) and gof (x), and show that the

74.

75.

©78.
79,
80.

81.

composite function is not commutative. . 4 .
- Ans: fog (x) = 64x* - 48x* + 12x + 1 and gof (x) =4x’ +7

Let Q be the set of all rational numbers. Show

that the function: f: Q — Q such that f(x) = 3x +5 for all x

Q s one to one and onto. Find f-'. L

X=5
Ans: ==

Let R be the set of rational numbers. Show
that the function defined by f: R — R such that f(x) = 4x -7,
xeR is one~one and onto. Find a formulafor . - M

Loox+T
Ans: ) |

- 2062 Q.No. 7(b) When does an inverse of a function exist? If f

R — R be defined by f(x) = x3 + 5, find the formula that
defines 1. 4

' 3
Ans: One to one & onto, \/x~5

. o8 _QNo. 7(] -For the functions f(x) = 2x2-3 and

9(x)=3x + 2 where x € R, determine (fog) (x), gof (x). Are fog :
and gof one—one. (4
Ans: 18 x* + 24x + 5; 6x*~T; No

Letf: R — Ris defined by f(x) = 2x + 3 and

- :R—R s defined by g(x) = x2. Find (g of) (x) and (fog) (x).4]

Ans: (2x + 3)%; (2% +3)

Let f: R — R and g: R —'R be defined by
f(x) = X2+ 1 and g(x) = x5, find -1, (gof) (x), (fog) (). (4]
' . Ans:\[x—1, ()3+1)5, x"+1

Check whether the function f : [-2, 3] - R

given by f(x) = x3is one to one, onto or both. (4]
- Ans: One to one but not onto

Afunction f (x) is defined as follows:
_ féx-2 forx>1 '
™=q2x  for x<1

Eind (2), (1), 0}, f= 1), T o 1 <y i)

h

4(h-1
Ans: 6,2,0,-2 & ‘Lh"l




82.

ose Q.No. 7(b) Let f: R—R and g: R—R be defined by
f(x) = x2+1 g(x) X5, Find f-': (gof) (x) and (fog) (x) 4]
Ans: \x =1, (x* + 1)°, x"+1

Unit 3: Curve Sketching

FORMULAE AND IMPORTANT POINTS

1.

Even and Odd Function

If a function f satisfies f (-x) = f (x) for all x in its domaln
then the function f is called an even function. Similarly, a
tunction f is called odd function if f (=x) = -f (x) for all X.
Periodic Function

Let f (x) be a function and D be its domaln Then f(x)is’

said to be periodic if f (x + T) = f (x) for all x € D where T
is a positive constant and the smallest such number T is
called the period-of the function.

i.  The period of f (x) = sin (ax) 's|a|'
2n

i. The period of f (x) = la|"

Cos (ax) is 7=

iii. The period of f (x) = tan (ax) ism_. :
iv. The period of f (x) = cot (ax) is%. <O
Symmetry g Tamta
Symmetry about y-axis: A graph is symmetncal about ya-,
_axis if replacing x by — x does not change the’ equation
of-the graph. Therefore even function are symmetncal
about y-axis. '

Symmetry about origin: If y = f (x) sattsfies f(-x) ZEd, f(x)

then the graph is symmetrical ‘about the- point ongm
Thus, an.odd function is always symmetncal about*
origin.
Symmetry about x-axis: The graph ofa func(ion f (x y)is
symmetrical ‘about. x-axis if replacmg y by -y does not:(
change the equation f (x, y). S

1. [2076_Set B Q.No. 1d Test the even or odd nature and

symmetricity of the function y = 8x2. ' (2]
Ans: Even function, Symmetric about y-axis

2076 Set C Q.No. 1d| State the condmon for which a function is

symmetric with respect to origin. ‘ [

Ans: A function f is symmetric with respect to origin if
f(—x) = —f(x) for all x in the domain of f.

2075 GIE Q.No. 1c] Examme even and odd property of

f(x) = \’ ] : 2]

Ans: Even functlon

075 Set A QNo. 1d Test the function f(x) = x5.+ x3 + x for
symmetry. 12

Ans Symmetric about origin

075 Set B G.No. 1d] Examine the symmetricity of the function
fm=e+é. i

' Ans: Symmetric about y-axis
fo78 Set ¢ QNo. 1d Examine whether the function

f()() edx % isevenor odd. Also examine for its symmetricity. [2]
Ans: Odd, symmetric about origln

10.
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[2074_Supp Q.No. 1d Test the periodicity of the function .

f(x) = sin 7 x and find its period. 2]

. Ans: 2n

{2074 Set A Q.No. 1d Test the periodicity of the function

f(x) = cosm x and find its period. (2]
Ans: 2

[2074 Set B QNo. 1d Show that the function f(x) = 5 - 2x is
decreasing for all xe R. ‘ 2]

2073 Supp QNo. 1d Examine whether the function

. f(x) = x3~x is even or odd: Also, test for symmetricity: (2] -

1.

12.

13.

14,

156,

16.

17.

18.

19.

20.

21.

22.

23.

24

25,

Ans: Odd, Symmetric about arigin
lgon Set C Q.No. 1¢ Examine the symmetry and even or odd

nature of the function y = x3. - [2]
Ans: Symmetric about origin, odd function

2073 Set D Q.No. 1d Define even and odd function with
suitable examples. 2]

2072 Supp QNo. 1d Test the periodicity ,of the function

f(x)=tan i‘ and find its period. _ [2 -
: : " Ans:4x
[2072 Set C Q.No. 1¢] Examine the even or odd nature and the

symmetricity of the function y=10*-10-, EE R

Ans: odd; symmetric about origin.

.[2072 Set D Q.No. 1d Find the periodicity of the function

'y =tan §5>_( and find its period. : [2]
' ) Ans: %
2072 Set E Q.No. 1] Test for symmetry: y = \/xz -1 2]
" Ans: symmetric about y-axis

2971 Supp. Q.No. 1 Test for symmetry: y = x> +x™' 2]

Ans: Symmetric about origin.
[2071_Set C Q.No. 1 Defermine whether the function

f(x)-\/.x2—1 is even or odd. Also test its symmetricity. [2]

Ans: Even, symimetric about y-axis
2071 Set D Q.No. 13 Define even and odd functions and give

-example of each. [2
(2070 Supp Q.No. 1¢ Test the periodicity of the function
f(x) = tan x/4 and find its period. 2

Ans: 4 n

R070 Set C Q.No. 1 c] Examine whether the function:
X

_e
=" prasyee is even or odd. Also exanine for its symmetricity. [2]

Ans: Odd, symmetric about origin
[To Set D Q.No. 1 c| Test the even or odd nature and the
symmetncny of the function f(x) = x* +3x2+1 2

[2069 Supp Q.No. 1 ¢ Show that y=x? is an odd function and
test its symmetricity. (2]
Ans: Symmetric about origin

. [zoss [Set A] Q. No. 1d Test the periodicity of the function

f{x) = sin 2x and find its period. 2]
, ) "Ans: ¢

2069 [Set B] Q. No. 1d Examine the function y = cos x for
: symmetry and even or odd nature. 2]

Ans: Symmetric about y-axis, even function

Ans: Even, symmetric about y- axis ” .
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26. 2068 Q.No. 1d Test the periodicity and the symmetricity of the

funclion y sin x. (2]
Ans: Period 2x; symmetrical with respect to the origin

L4 Marks Question A

27. [2076 Set B Q.No. 68 Sketch the graph of f(x) = (x — 1)3
indicating its characteristics. - [4]

28. 2076 Set C Q.No. 64 Sketch the graph of f(x) = x2 — 3x
indicating its characteristics. [4]

29. [2075 GIE Q.No. 6t Sketch the curve of f(x) = x2 + 2x + 3
mentioning its major characteristics. : [4]

30. {2075 Set A Q.No. 6] Sketch the graph of y = 3 sinx using its
different characteristics. . 4]

31. [2075 Set B Q.No. 6p Stating main characteristics of the
function f(x) = x2 +4x + 3, sketch the graph. 4]

32. [2075'Set C Q.No. 69 Sketch the graph of y = G)x indicating

its different characteristics. 4

33. 2074 Supp Q.No. 65 Draw the graph of the function
f(x) = x(x = 1) (x - 2) using its different characteristics. 4]
34. 2074 Set A Q.No. 65 Draw the graph of the function

f(x) = x-x? indicating its characteristics. [4])
35. 2074 Set B Q.No. 6H Sketch the graph of the function
f(x) = x2 — 4x + 3 stating its main characteristics. - 4

36. [2073 Supp Q.No. 6b Sketch the. graph of the function

y = x2 +2x - 3 using its different characteristics. [4]
37. [2073 Set C Q.No. 6 t] Draw the graph of f(x) = x2 - 6x + 5
indicating its characteristics. [4]
38. [2073 Set D Q.No. 64 Stating the different characteristics
sketch the curve of the function: f(x)=x2 + 2x-3, [4]
39. [2072_Supp Q.No. 64 Draw the graph of the function
y = x2 - 5x + 6 with its different characteristics. - 4]

© 40. [2072 Set C Q.No. 6b] Sketch the graph of y = x - x2 indieating
its characteristics. [4]

41, [2072 Set D Q.No. 6b] Sketch the graph of y = x2 - 2x - 3 with
its different characteristics. [4]

42. 072 Set E Q.No. 65 Sketch the graph of y = 2* + 1 indicating
its specific characteristics. - [4]

43. 2071 Supp. Q.No. 6b Sketch the graph of the function
y = (x +1) (x=2) (x - 3) indicating its specific characteristics. [4]

44. [2071 Set C Q.No. 65 Sketch the graph of y = —x2 + 4x - 3
indicating its characteristics. : 4]

45. [2071 Set D Q.No. 6t Sketch the graph of y = X +5x + 4
indicating its characteristics. 4]

46. [2070 Supp Q.No. 6] Sketch the graph of y = 2* presenting its
different characters. [4]

47. [2070 Set C Q.No. 6 b Using. different characteristics, sketch
the graph of y = -x2 +4x - 3. [4]

48. [2070 Set D Q.No. 6 b Using different charactensttcs sketch
the graph of y = (x - 1) (x- 2) (x - 3) [4]

49. [2069 Supp Q.No. 6 b Sketch the graph of f(x) = x2+ 2x + 3
indicating its characteristics. [4]

50. [2069 [Set A] Q. No. 6b Draw the graph of the function
y = x*— 4x + 3 using its different charactefistics. [4]

51. [2069 [Set B] Q. No. 65 Sketch the graph of f(x) = (x - 4z _,
indicating its characteristics. [411

T
52. Draw the graph of y = cos x (- %

" using its different characteristics.

N
A
r~o =

Unit 4: Trlgonometry

A. Inverse Circular Functlons

FORMULAE

‘1.' 2sin A cos B = sin (A + B) + sin (A B)
2c0os AsinB = sm (A +B) - sin (A -B).

' 2cos A cos B=cos(A+ B) + cos (A B) :
v 2smAsm B cos (A-B)-cos(A+B)
Ay C+D - C=D
2. sin C *; sin D = Zsm Tcos STt
5 C4D C-D, 7
. Ssin C sin D 2 cos —5  sin 2
- ' CaDi D
B -cosc+cos D 2cos ) 'cos 3
; C4D .D-C :
cos C - cos:D = 2 sin > sm—g‘ ?ﬂ
5% o DD 5 C_—_D
= - 2sin 2 sin—5 :
3. Domain and range of inverse circular functions |
Functions Domain (x) ‘ Range (y) '
y =sin"'x ~1<x<1 “Zey<E
’ L 2°7=2
y = Cos ' X ~1<x<1 0<y<n
3 !
y =tan™' x (0, @) ~5<y<3 |
y = cot™' x (—0, @) O<y< 7
: ‘y=sec'x | x>1,0rx<~1 bgygn,y#—g ‘ |
yfcosecv1x Xx>1,0orx<-1 ‘Z‘<yg§ y#0 i

4. Self adjust property
sin sin™' x = x = sin™ sin X .
coscos™' x=x= cos ' cos x

. tantan”' x=x=tan" tan X

5. Remprocal property

4 1
sin™ x = cosec™ ')'(' cos™' x = sec”™’ ;1'('

1
-1 et L
tan™ x = cot s
6. Conversion property :
) Lt iisy X
Sin”' X = cos \/1—;2 sin”’ x =tan
s : \]1 =X
1 T ERNRI | I

7. For angnumerical value of x,

- sin” x = sec™’

tan"'x +cot™ ' x =

Nif=

. s d -1 .S i
I Sin X+CO0S X= 2 .

R e -1 i
iii. cosec”' x+secT x=%

8. For given numerical value of x.
a. sin(=x)=-sin'x b cos! (x)=n~ cos *x

c. fan(x)=~tan'x d. -cot” (-x)=n-col'x |




1-xy

10. sin”' x + sin"'y = sin”' (1T - v + +WTR)

9. tan'x+tan"'y = tan’ (-"_*L) Xy <1

1. co8™'x +cos™'y = cos™ (xy - VT=R\TZR)

1. [2076 Set B Q.No. 24 Express tan-' x in terms of inverse of sine
function, ' (2]
. 2x
Ans:35sin™ (mz
2.

2076 Set C Q.No. 24 Prove that: sin (3 sm"1 X) = 3x - 4x3;

(2]

3. [2075 GIE Q.No. 24 Prove that sin (2sin-x) = 21—z . 2] ‘
4. [2075 Set B Q.No. 24 Show that 33m-fx sin-'(3x — 4x3), [2]
5. [2075 Set C Q.No. 24 Prove that sin(2sin-1x) = Zx\l 1-x2.

6. [R074'Supp Q. No. 29 Prove that

sin-! x + sin-! y = sin-! (X\]1 —y2+y\]1 —x2) 2
. [2074 SetAQNo- 24 Prove that sin (2 sin! x ZX\/ -2

8. [2074 Set B Q.No. 24 If cos-! x + cosly = —2 prove that

[2]
2]

~

x+y2=1,

- [2073 Set D Q.No. 2| Prove: 3 cos x = cos! (4x3 3x)
10. 2072 Supp Q.No. 24 Prove that'

a-b
tan"'a-tan-'c=tan- ‘ﬁ ﬂan-‘m. [2]

Ro72 SetC Q.No. 24 Prove that: sin(2 sin-1x) = 2x 1%, 2]
: 1 -
, Prove that: 5 cos (11—:;) =tan-'/x [2)

13. [2070 Set C Q.No. 2 4| Prove that:

1.

-

1

»n

«w

a- -C
tan'a-tan'c = tan

14.

o

2070 Set D Q.No. 2 4 Prove that:
c0s (sin! u +cosMv) = vif1 — 12 —

w1 -v2 2]

1

o

L 2X
Ans.zsln (m!)

16. 2069 [Set A] Old Q. No. 23 Show that:

1 2x '
T ‘ )
069 [Set B] OId_Q. No. 23 Prove that:

o

1

18, mProve that: tan ‘\]}—-cos T x) 2]

a -1 . 4.2
'5. B067 Q.24 Show that tan ™' x = Esm1 .y 12

- . 966 GNo. 2(o] Prove that cos T(=x)=m—cos'x 2

m Prove that: sec™'x +cosec™'x = 5 : [2)
J Prove that:

L

b 4B o 33 073 SetC QNo.7a OR Prove that: sin(2 sin"'x) 2xx/1 -x2 [4
T+ab 18N "9 hc 121

- 070 Old Q.No. 2 & Express tan-!x in terms of sine function. 2 -

(1+cosx\ T x : '
_yf 1+ COS X 2
tan(sinx)ZZ []‘

c-a ’
- (~1 +ab) et (252) wtan ,,ca) -0 @
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23. 2063 Q.No. Hans | =—Eps
[2063 Q.No. 2(a] Prove that: tar (1 g x) 5 2]
; 1 '
2. 2062 Q.No. 2(a] Solve: cos (sin-" =75 * [?]
Ans:x=)§
C2m
25, Solve: 2 tan~! x = sin-1 - imz +sint innz,[ZI
. ‘ Ans.1_mn
1 1 =
26. 2060 QNo. 2] Show that tan—1§+tan 372 - [
1

27. 2059 QNo. 2(a] Show that tan-! g +tan-'5

6 .
7= = tan-! 17 2]

© 28, Find the value of tan-" 3 + tan_“%." n

AnS:%
29. 2057 Q.No. 2(a) Prove that; sin (2 sin" x) = 2x/[1 —x2 2]
1 o
30. 2056 Q.No.2(a Find the value of tan-'3 + tan-" 3 )
Ans:%
4 Marks Questions
~ 31. [2075 Set A Q.No. 74 If—E <tan' x + tan y+tan-‘z<§
then prove that .
1 ® 4 1__MY£
tan-' x + tan-' y + tan-' z = tan- 1 Xy =y2~ 25" 4]

32. [2073 Supp Q.No. 74 If cos! x + cos ly +cos'z = 7, show that
X2 +y2 422+ 2xyz = 1, [4]

34. 2072 Set D Q.No. 74 Prove that:

1
tan-"1 +tan-12 +tan-'3=n= Z(tan*‘ 1 + tan—1 3 +tan 2 ) [4]

35. 2072 Set E Q.No. 73 Prove that:
cos (sin! x +cos' y) = y\[1-x? - X\/1 -y2. 4]

36. [2071 Supp. Q.No. 73 If tan"x+l tan'y+tan"'z = g' , prove that

Xy +yz+2zx=1. ’ [@
37. [2071 Set C Q.No. 73] If tan-'x +tan-'y +tan-'z = 5 show that:
Xy +yz+zx=1. ' [4]
38. (2071 Set D Q.No. 74 If tan~'x + tan-'y + tan-'z = x then show
that: x +y + 2= xyz. 4
39. [20710Id Q.No. 8 If cos™'x + Cos™'y + cos~'z = & show that:
x2+y2+22+2xzy—1 [4]
40. [2070 Supp Q.No. 7] Prove that 4(cot-! 3 + cosec: ‘\/5 [4]

41. [2070 Old Q.No. 8 d If sin'x +sin' y +sin' z = T, prove that

\1-x2 +y\1-y2 +n\f1-22 = 24y2. [4]

'42. [2069 Supp Q.No. 7 d If cos -1 x + cos'y + cos ~'z = 7, show

that: 2 +y2 +22+2 xyz = 1. ' : 4]
43. 2069 [Set A] Q. No. 74 If cos™"x + cos™'y + cos~! z = n, show
that: x* + y +22 + 2xyz = 1. 4]
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i 1
- -1 - =
a4. 069 [Sel A] Oid Q. No. 84 If tan~! x + tan'y +tan™' 2 =75,

4
prove that: yz +2x +xy = 1.
2069 [Set B] Q. No. 74 If sin~'x +sin-'y + sin-'z = n show that:

as.

x1-xt +y\1-y +z\1-2 =20z 4]
46. [2069 [Set B Old_Q. No. 8a] Prove that:
1-x A J1EX 4
cos~'x = 2 sin”! 7 = 2cos™! 7 [4]
ar. Prove that: i
tam +tant2+tan' 3=m =2 (tan'1 + ta_n-‘§ +tan'3 ) [4]
48. If cos'x + cosy + cos'z = 7, show that:
X+y2+ 722+ 2yz=1. 4]
. , =

49, If sin” x +sin” y +sin” z=m, prove that

w1-x +y\1-y2+n\[1-22 = 2xyz [4]
A If cos='x + cos™y + cos™'z = n show that
Xy +yx+ax=1 [4]

. [2065 Q. No. 8 4| If tan"'x + tan”'y + tan™'z = &, show that

X+y+Z=xyz. [4]
) Prove that:

© o i
tan-'1 +tan-' 2 +tan-13 = 2(tan”" 1 + tan-" 7+ tan-! 5)' [4]
. If tan-! x + tan-' y + tan-" z = x, prove that
X+y+2=xyz [4]
: Prove that cot-' (tan 2x) + cot-! (tan 3x) = x [4]
. [2059 Q.No. 8(a] Prove: tan(2 tan! x)=2tan(tan~" x + tan-' x3)[4]

. [2058 Q.No. 8(a) Prove that cot-'3 + cosec! \/5 4]
m 2057 Q.No. 8(a) OR] Find the value of cos tan-" sin cot- [4]
Ans: ;:7

2a 2b
MSolve sin-'3 + g2 +sin’ T+p2 - 2tan' x [4]
Ans; x = :j;:,

B. Trlgonometrlc Equatlon and
General Values

FORMULAE AND IMPORTANT POINTS

The general solution of sin x = 0.is x = nm, neZ.

—
.

The general solution of cos x = 0 i x = (2n+1) g , hel.
The general solution of tan x = 0 is x = nn, neZ.

The general solution of cot x = 0 isx= (2n + 1) 5. NeZ.

L N A

The general solution of sin x = k (- 1€k <1 )|s

X=nn+(-1)"0 ,neZ.

6. The general solution of cos x = k (-1<k <1)is
X=2nn+ 6, neZ

7. -The general solution of tan X=KisX=nn+0,ric Z

2 Marks Questions| ,
1. [2075 Set A Q.No. 23 Solve the trigonometric equation.
tan 6 +tan 20 +\/§ tan O tan 26 =\/§.

[

Ans: (3n + 1)%

{

, |
. 2y = i
2. . [£973 Supp GNo. 23 Solve: 7sin?+ 3008 = 4. Q¥
;- . . . Ans: n"i% |
‘ 2y =3 ~E< <E !
3. [2073S61C QNo. 24 Solve: cot?x +cosec?X = 3(-5x<7). [y
Ans: x = 41
X i4 !,Z
‘No. 23] Solve tan ax = cot bx. e
4. [2072SetD QNo. 23 pves
_ Ans: mi .
5. [072SetE Q.No. 23 Solve: sin 3x +c0s 3x =0 [y
’ Ans: (4n + 1)112 '
6. [2071 Supp. Q.No. 24 Solve: cosec 6 = cot 6 +\[3 [
Ans: 2nn + §+~ )
3
7. 2071 Set C Q.No. 2 Solve for x: tan 2x = tan x g rg !
£ Ans: 2y |
8. QU7TSetDaNo. 7 SOWG'\/:_” sinx-cosx =\[3 for 0sx < 21z [
g z 5z
| Ans: 2% i
9. [2070 Supp Q.No. 24 Solve: tan 2x —cot x = 0 [
7 . X
Ans: (2n +1).6 'U"
E \
10. [2069 Supp Q.No. 2 g Solve: cos 4x cos 2x 5 <X <z 2) 12
"~ Ans:0° 2
11. [2069 [Set A] Q: No. 23] Solve: sin x — coSs x = \/5 (2l "
: Ans: x = nu+( -1)" ’+Z
12. [2069 [Set B] Q. No. 2a] Solve: tan 2x = tanx(-t<xs<m). [
Ans: x=-m1 |
13. [2068 Q.No. 24| Solve: cot x +tan x=2 (0 < x < ). [2)
« |
Ans; x=y
4 Marks Questions| iL
14. 2076 Set B Q.No. 74 Solve for general values of 0: [4
sin 6 +sin 26 +sin 30 = cosO + cos 20 + cos 30.
Ans: (6n t 2)5 (4n + 1);;r l3
15. [2076 _Set C_QNo. 74 Solve for general values of x|
tan?x =secx +1. G
Ans: (2n + 1) x; 2nn:t3 3
16. 2075 GIE Q.No, Solve for general values of x.
- tan x - cot x = cosec X. 4"
Ans: (2n + 1) 3 and 2n+1)n .
17. lm Solve for general values of x
tan x +tan 2x = tan 3x. 4
Ans: ng, 9'25 ‘ng’!
18. [2075 Set C Q.No. 7a OR) Solve: 2sin2x + gin x = 1 | (4]
Ans: nx + (-1)° 6,n-«+( 1)" ( )
19. 2074 Supp Q.No. 79 Solve: sin O — \/5 cos 6 =2 [4]
Ans: (4n + 1)%4»?




!)
%
l

[

’ H Ans: 2nnt=

I

[2'5. COS X +C0S 3X + €0s 5x +cos 7x=0.

R TERCIDE

‘ _
: ; 1
i{ 27. 2070 Set D Q.No. 7 4 Solve: sin? 6 — 2 cos 0 W=

[
!

i
{
i}

l |

. - 5:
4 Ans: ——:'

0. 074 Set A Q-No. 7a OR) Solve: sec x tan x +1/2. (4]

Ans: nn + (—1)" x

1. or4_Set B _QNo. 74 Solve for general values of x:

cos? X - €08 X sin x - sindx = 1. [4]
Ans: 2nnt4 4

|22. 073 SetD Q.No. 74 Solve: tan x + tan 2x +tan 3x=0.  [4]
‘i' Ans: X n%‘and X = nx + tan™ (t‘%)

ii »3. [2072 Supp Q.No. 73] Solve: sec x tan x = \fé : [4]

Ans: nx + (-1)" z
| 4

',4, [2072 Set C Q.No. 7a] Solve: sec x. tan x = \]_2 . / 4]

Ans: nx + (—-1)"%

5. [207101d Q.No. 8a O Solve \]5 sin x - cos x = \ﬁ [4]

Ans: x = nx+(-1)

O R mp— | e

B070 Set C Q.No. 7 a Solve: sin x +cos x =\[2 (-2n < x < 2 7). [4]

Itz
Ans: 24

4

neZ

3!
. 2070 Old Q.No. 8 a Oq Solve for general values of ©,

(4]

Ans: 2n1r:t:3,neZ

1
sin20 — 2cos 0 *3 5

[

1| 29. 2069 [Set A] Old Q. No. 8a Of Solve for general values of x:
[4]

1

:‘ /Ans:x=@n )3, @t une 0

; 30. 2069 [Set B] Old Q. No. 8a OR] Solve:
4 2tan 3x +cos 2x + 1 = tan 3x + 2 cos 2x

s

4

n I
Ans:x=n1::t6-,(4n+1)12

-~

| 31. [2068 OId d.No. 8a(Or} Solve:
coso +\]§ sin@ = 2(-2n < 6 < 2m)

5 \oa

4

><

32. 2067 Q.No. 8a OR o No. 8a oR] Solve for general values of x .
2sin’ x +sin’ 2x = 2

S Cavm

4]

"~ Ans: Znniz.nn:t4

33. [2066 Q.No. 8(a) OR] Solve for general values of G

X tan (0 +a).tan (0 — ) =1
Ans: (4n1)g

7 | 34. 2065 Q. No. 8 a OR] Solve;

sin @ + sin 20 +sin 30 = cos 6 + cos 20 +cos 36.

4l

COS X + sin x = COS 2X + Sin 2x

x
'3 .

4 -

4]

) "/ Ans: (6niZ)‘,(4n+1)8 :

3. m Find the general values of x when

f
3 Ans: 2nx, (4n + 1) §
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36. (2084 Q.No. B(a) O If sin 2x = 3 sin 2y, prove that
C2tan (x-y)=tan (x +y), (4]
37. 2063_QNo. 8(a] Find the general values of x, when
sin 2x tan x + 1 = sin 2x +tan x _ (4]
Ans: nx +%

38. [2062 Q.No. 83 Solve: cos 3x +C0s 2x = sin 2x +sm O<x<m).(4]
» Ans 7 57 , T
39. 2062 Q.No. 8(a) OR) Solve: tan?x = sec X + 1 4]
Ans: (Zn+1)n
40. 2061 QNo. 8@ OR Solve for general values of x:
COS X + €S 2X +¢0s 3x = 0. (4]
Ans: (2n+ )5 En£2)3
41. 2060 Q.No. -8(a) ' OR] Solve for general values of x,
7 sin? x +3 cos2x = 4. : [4]
; Ans: nx ig
42. [2059 Q.No. 8(a) OR] Solve: cot x +tan x=2 [4]
_ : Ans: nxl'i+%
43. [2058 Q.No. 8(a) OR] Solve: tan?.x = sec x + 1. [4]
‘ Ans: (2n + 1)n, 2nn +§
44. Solve: 2sin 3x -2 sin x +5 cos 2x =0 [4}
Ans: (2n + 1) 2

45. [2056 Q.No. 8(a) OR] Solve: sin x +\f§ cos X = \/_2 4

.z
Ans.2n<rt+4+6

C. Properties of Triangle

1. The Cosine Law LA
. Inany AABC,

b2 + 2 - a2

2bc .

c*+ a’ <.b?:
2ca

2% a®+b%-¢c?

cosC="op

"The Sine Law

. cos A= ;o8 a2=b2+cz—,2b¢cosA

cos B= i.e.,, b2=c?+a’-2cacos B’

iie,c?=a’+b*-2abcos C"

b Cily's :

 sin A =anB - sinG ~ 2R, Where Riis
the radius of the circum-circle. e
Projection'Laws

in any AABC,
a=ccosB+bcosC
b=ccos A+acosC
c=acosB+bcosA

The Half Angle Formula

In any AABC

a. sin (—) ‘\, S- b s e
) s - c s a l
sm 2 5 :

In any AABC
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. (C (s—a)(s—b)
C. sinf{xw) =
(2 ab
@ cos (3) /B2
B s(s-b
e cos(-z-) = o
f. cos ('(22)= i%gﬁl :
A !
¢ (A\ . [(s-b)(s-c
g 'an (2) = s(s - a)
B s-¢c)(s-a
h. .tan (2) = Ss-b)
; C\ . /(s-a)(s-b)
f. tan (2) = S(S—C) -

The Area of a Triangle
In any AABC,

_abc
&< 4R

b. A=+/s(s-a)(s-Db) (s—é)

1 ~
c. A=z +2b%¢*+2c%a®+2ab’-a -b' -¢°

d A=2R%’sinAsinBsinC

1 A_a_bg 1 A 4A
e Db ‘bi+ct-a® T e’ -

The Tangent Law
In any triangle ABC, the tangent law states that

) 9w
e (52) < (350) = B).

?) - (558) 1 () &

2C

_ A B
1. [071.01d Q.No. 1 Prove that:1-tan3 tan3 =72 2]

2. 2069 [Set B] Old Q. No. 1d In any triangle ABC, prove that:

a*+b?+¢? - 2(be cosA+ca cosB+ab cosC)=0. Vi

: , sin A
In any triangle if cos B = E;u_nc—: prove that

the triangle is isosceles. 2]
c-bcosA cosB

In a AABC, prove that | =~~~ = s C 14

% In a AABC, prove that:

(b+c)cosA+(c+ajcosB+(a+b)cosC=a+b+c [2]

: __SinA
Inany AABC, if cos B = 5 ==, show that

the triangle is isosceles. (2]

. [2080 Q.No. 1(b) In any AABC, prove that
v S ,
sinA+sinB+sinC=p. (2]

A s(s—a)
Prove that: cos 5=\ / b 12

9.

.
|

If1 1 3 , ?-
{2076 Set C Q.No. 7a OR] a#cf.bfc'a+b+care'“any!

 triangle ABC, prove that ZC = 60°. What will be the relatioy

10.

1.

12

13.

14.

15.

16.

17.
18.

19.

20.

21.

22,
23.
24.

25,

26.

between a, b, ¢ if £C =90° ? ' W
Ans:cl=alyy |

[2075 Set A Q.No. 7a OR] Prove that;

: 2a+b) .., C '
cos A +cos B= C+ sin2 %" R
[2075 Set B Q.No. 7a OR] If 2cos A = sin B: sin C, show that ty, |
triangle is isosceles. 4

[2075 Set C Q.No. 74| State cosine law. Using cosine law, prove |

A [s(s-a :
that:cos§=“\/‘(-‘tgl- > o

[2074 Supp Q.No. 7a OR] Prove that: : 1

(b+c-a) (cot%B +cot%C)=2acot%B. ' [l

(2074 Set A Q.No. 74l In any triangle ABC, prove that
1 b-c A

tan > (B-C)= bro COt 5. . 14

[2074 Set B Q.No. 7a OR] State and prove cosine law  of

trigonometry. - ~ [

[2073 Supp Q.No. 7a OR] Prove, in any triangle that

Smgzﬂ /(th))_ccs—_cl ‘ , Y

2073 Set C Q.No. 74 State and prove sine law in any triangle. [4)|
073 Set D Q.No. 7a_OR] In any triangle ABC, If
cosA+2cosC sinB

cosA+2c0osB - sinC: Prove that the triangle is either

isosceles o right angled. 4

2072 Supp Q.No. 7a OR] If a* + b* +c* =2c(a? + b2), prove thal

C=45%0r135° ‘ [4]

2072 Set C Q.No. 7a OR] In any triangle ABC, prove that

1 L
tan§(B—C) =E—+g'cot% | (4]
2072 Set D Q.No. 7a OR] If ] A IE. show
— a+c b+c a+b+c’

that C = 60°. ' @

2072 Set E QNo. 7a OR If b - a = mc, prove that

CotB—A=1+mcosB 0
2 msin B _

2071 Supp. Q.No. 7a OR If b = a = mc, prove ‘that:

CotB—A=1_+mcosB ‘ 0
2 msin B

2071 Set C Q.No. 7a 04 State sine law. Use this law to prove

the projection law. ‘ @4

071 _Set D ano. 7a OR In any triangle ABC, if

cosA+2cosC  sinB . ,
cosA+2cos B sinc: then prove that the triangle is

either isosceles of right angled. (4
{2070 Supp Q.No. _7aa| State cosine law. Using cosine law.

(s-b)(s-¢) n

A
prove that: sin % = T be




28.

30.

31.

32

1.

34.

35.
36.

3.
38.

3.

42.

43,
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77, (070 Set c Q.No. 7 a 04 State sine law. Using sine law, prove '

o col? (4]
[2070 Set D Q.No. 7 a Of If a* + b* + ¢* = 2c%(a? + b?), prove
that: C = 45° or 135°. 4]
7o Old_QNo. 8 B In any triangle ABC, prove that:
asin(B-C) +bsin(C-A)+csin(A-B)= (4]
[2068 Supp Q.No. 7 a OR] In any triangle ABC, prove that:
B-C b-c A
tan—% 2 “b+c coty 2 4]

[ﬁ [Set_A] o No. 7a OR] State sine law. Prove that:

-C A
tan2 (B-C)= b+c cotE. 4]

[2069 [Set A] Old Q. No. 81} In any triangle ABC, prove that:
B-C b-c A
=5 <pro 5 4

2068 Q.No. 7a O1 State cosine law. Using cosine law, prove

A / -
that: cos & 5 = §_(sta1 [4]

2068 OId Q.No. 81] If a* + b* + c* = 2¢2 (a2 + b?), prove that:
C =45°or 1350 [4]
2067 Q.No. 8b OR) In any triangle ABC if 8R’= a° + b+ ¢,
prove that the tnangle is right angled. 4]
2066 Q.No. 8 (b) OR] In @ AABC, if (sin A +sin B + sin C) (sin
A +sin B — sin C) = 3 sin A sin B then prove £C =60°.  [4]
In any triangle, state and prove cosine law. [4]
In‘any triangle, prove that: :

acosA+bcgéB+ccdsC=4RsinAsinBsinC

In any AABC, prove that,

cosB-cosC c-b

that: tan2 (C-A)=

4

[4]

cosA+1 ~ a

. [2061 Q.No. 8(b) In any AABC, prove that

a2sm(B C) b2sin (C—A) c¢?sin(A-B)

+
sinB +sinC

. 060 Q:No. 8(b) Prove that in any triangle ABC:
“bi-¢? 32

sinC +sin A +smA+smB

al- b
3 sm2A+ sm28+ sin2C=0

In any triangle ABC prove:

1 A '
tan7 (B - C)_ECOt 5 [4]

In any AABC prove that, 2 = 5in B = sin O
; If a® + b# +¢* = 2c2 (a? + b?) prove that

£C = 45° or 135° [4]

=0 (4]

(4

| D, Solution of .Tr"iangle 0

a:b:c=sinA:sinB:sinC

2070 Oid Q.No. 1 8 In any triangle ABC, if a=3,b = 33,

- A 2
A 30 flnd B _ ) Ans: B = 60° or12[0!

2.

o,

10.

11.

12.

13.

the triangle ABC.

(2076 Set BQ.No.7aOR]Ifa=2 b = \/é and ¢ = \/5 -1, find
the angles of the triangle ABC. - . [4]
Ans: A = 45°, B = 120°, C = 16°

[2075 GIE Q.No. 7a OR] Given a = 2, b =6, ¢ =4[3 -1, solve

the triangle ABC. [4]
Ans: A =}45°, B=120°C = 15°
2071 01d Q.No. 8b 07 In a triangle ABC, C = 30°; b =3 and

a= 1. Find the other angles and the sides. [4]
Ans: c =1, A=30° B =120°
2069 [Set A] Old Q. No. 8b OR] In any triangle ABC, a = 3,
b=3\/3 and A = 30°. Solve the triangle. [4]
Ans: B=60°,C=90%c= 3and B=120°,C=30°c=3
G059 [SeB] G NoTaORl I a= 2, b =1 +/3, C = 60°, solve
' (4

Ans:ic=46,A= . 45% B = 75°
[2069 [Set B] Old Q. No. 8b OR] Two sides of a triangle are

\/5 +1 and\ﬁ; -1 and the included angle is 60°, solve the
triangle. . 4]
Ans:/6 , 15°,105°

- [2068 OId Q.No. 8b(0Or) If C = 30°, B=45°and c =6 \/—2 , solve

the triangle.

(4

Ans: 105°, 12, 6(\3 + 1)

2067 Q.No. 8] In any tnangle ABC, b = \]5 ¢ =1and
A 30° solve the triangle. [4]
Ans: a=1, B=120°; C = 30°

If A = 30°, B-= 45°, a = 62, solve the
triangle ABC. [4]
Ans: C =105 b=12; c = 6(\[3 + 1)

In any triangle ABC, b =+[3, ¢ = 1 and
ZA =30°, solve the triangle. [4]
Ans: a=1, B=120° C = 30°

[2064 Q.No. 8(b) OR] If the angles of a triangle are-to one

another as 1: 2 : 3, prove that the corresponding sides are

1:43:2 4

[2062 Q.No. 8(b) OR] In any AABC,a=2,b= \fé and ¢ —\/?3—'
-1, find ZB. : (4]
Ans: 120°

14.

15.

16.

17.

18.

19.

2061 Q.No. 8(b) OR] In any AABC, if A = 30° and B = 90°, find
a b ‘ 4]

Ans:1:2:43.
[060_Q.No. 8(b) OR] In any AABC, b = \/3 ¢ =1 and
A = 30° solve the triangle. 4

Ans:a=1,C=30°B=120°
[2059_Q.No. 8(b) OR Solve the triangle, if a = 2, b = /6,
c= \]§+1 ,

Ans: 45°, 60° & Js

[2058 Q.No. 8(b) OR If a = 2, b = \/_2 c= \fé +1, solve the
triangle. A R 4]
‘ Ans: 45°, 30°, 105°

[2057 Q.No. 8(b) OR] Solve the triangle if a = \/6 b =2 and
c=3-1, 4]

) Ans: 120°, 45°, 15
[2056 Q.No. 8(b) OR} If three sides of a triangle are in the ratio

2:4[6:4/3 + 1, find the angles. ; (4]
Ans: 45, 60°, 75°
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Mathematical Induction
A. Sequence and Series

Sequence

a definite order.
An infinite sequence is a function f: N - R

f (n) = an, N € N (the set of natural numbers)

Arithmetic progression:
i. th=a+(-1)d

il. Sa=3 (a+l)

ii. Sa=5 [2a+(n=1)d]

a+b

AM. between a and b =T

iv.
v. Toinsertn A.M's betweenaand b, d = .

Geometric Progression
= A

S, = é(ﬁ'___l

ii. o tfr>1andS,._ T

Ir-a
Snz r#1

. g

a
iv. Sm—,-1 po <1

v. Ifaand b aretwo posmve numbers, G. M

vi.

Harmonlc Progression
1

i. tn_—(—_—”—d'

Relations between A.M., G.M. and H M
a. AxH=G?

b. A>G>H e :

X < +1
6. i. 1+2+3+--+n= Zn——m—l

_ii. - ‘Sum of first n odd natural numbers n

e 12422482+ 4n?=Fn 2

v. .1

(1—17")

a +dr (1 )2

e {a+(n=1)d}r"
n, =77 o o =
Sumtomfmrty o

a

dr
S, -1

T-rt{-n [r|<1

Unit 5: Sequence and Series and

FORMULAE AND IMPORTANT POINTS

A sequence of numbers is a set of numbers arranged ln

n+1

a(1-r").

ifr<ti

To insert n G.M's between aand b, (r) = ( )

' 2al
i. Ifa and b are two positive numbers ‘H=

ii. Sum of first n even natural numbers n(n #:1):

n(n+1“2n+1) :

+23+33 .#n —Zn {M}

Sum-of n. Terms of an Arithmetico-Geometric Senes :

defined by

—a

«J_b

1In+1 2

a+b:

1. Ror1 Supp Q.No. 28 If &, b, c are in A.P. and X, 'y, Z are in

b—< c-a_ab _ 1

G.P, show that: x™ "y z

2]

2,

R |

[

2068 Q.No. 13 If A.M., G.M. and H.M. be the anthmetlc Megy l
geometric mean and harmonic mean between’ two ”"equa] |
positive numbers, prove that: ‘
AM. xHM. = (GM.)2 i

[2067 Q.No. 14| Prove that a2, b? ¢2 are in AP if b +c, Cty |

3.
a+bare|nHP i
4. [2088 C Q.No. 14 If G be the geometric mean between ty,
distinct positive numbers a and b, show
ol 11 ‘ '
G-a G-b G @
5. [2066 Q.No. 1 4 If a, b, ¢ are three positive numbers ,
harmonic sequence show that: a2 +c? > 2b2. 7
6. .m If a b, c are in GP, prove fhy
1
-a-;g, 55, b+c 2 inA.P. Q
7. [064 Q.No. 1(a) If AM. and G.M. be the arithmetic mean ang
geometric mean between two unequal positive numbers,
prove that A.M. > G.M. [2]
8. [063QNo.1(a] Ifa b,cbeinAP;b,c dinG.P.andc,de
in H.P, prove that a, ¢, e are in G.P. [
9. m 2062 Q.No. 1(a) If H be the harmonic mean between a and,
1.1
povethat 72 * H-p “atbh Ui
10. 061 Q.No. 1(a] If A be the A.M. and H the harmonic mean
A b-A A
between two quantities aand b, show that P {2
11. 2060 Q.No. 1(a) If a* = by = czand a, b, c are in G.P. then
X,y,zarein H.P. , Y
12. [2059_Q.No. 1(a)] If p is A.M. between q and r, q is GM.
between r and p then prove that r will be H.M. between p and
q. 2
13. Find the sum: 1.3 +2.4 +3.5 + ... to n terms.[2)
Ans: ROt (2n+7)
B0 6
14. Sum to infinity:
1+3x+5x2+7x3 +.. (-1<x<1). - 2
1+x
Ans: a—;)?
15. po7s Set B Q.No. 12] If A,G and H . are AM., GM. and HM
respectively between any two unequal positive numbers then
+ prove that (6]
i. A>G>Hand
i. G2=AxH
16. [2076 Set C Q.No. 17 If p, g, rbein A. P., q, 1, x be in G. P. and
r,x,yinHP., prove that p, r, y are in G,P, [6]
17. 2075 GIE Q.No. 13 If A, G, H are AM., G.M. and HM
between any two.unequal positive numbers, prove thal
(i) A>G>Hand (i) G2= A x H. (6
18. 2075 Set A Q.No. 13 If a, b, ¢ are in H.P., prove thal-
b+c-ac+a-ba+b-c .
a ' b o aeinAP. (6]
19. 2075 Set B Q.No. 14 Sum to n terms the series:
4.7 10
1+% +E2 YET iy » (6]
35 12n+7
Ans: 16165



2. Eurs Set C Q.No. 17 Sum to n terms to the series.

21

22

23.

24,

25.

26.

27.

28.

29,

30.

3,

2,

33,

(6]

r 10
5 52+53+A, Ans%%
2074 Supp Q.No. 12 Find the n* term and the sum of the n
terms of the series: 6]

J47 413421431+, .

Ans:t,=n*+¥n+1; S,.=§-(n’+3n+5)
074 Set A Q.No. 13 The sum of three numbers in A. P. is 36

When the numbers are increased by 1, 4, 43 respectively,
the resulting numbers are in G.P. Find the numbers. [6]

Rora_Set B QNo. 12 Sum to nderms of the series:
2 6 10 14
53 + e 54 e vy o : [6]

5" ¢

3 _4n-7
ANy g+ =T
R073 Supp Q.No. 12 Find the sum of n terms of the series:

12.1+422.3+32.5+ [6]
Ans:%n(n+1)(3n’;n—1)

2073 Set C Q.No. 12 Find the general term and then find the

sum of first n terms of the series n +2(n~1) +3(n-2) +... [6]

Ans: r(n—r+1) Jn+1)(n+2)

Ans: 3,12, 21, 0r 63,12, -39 .
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34. [2070 Set C Q.No. 12 Show that the AM., G.M. and HM.

between any two unequal positive numbers satisfy the

followmg relations. - (6]
a. (GM)2=AM xHM. b AM.>GM. >HM.

070 Set D Q.No. 13 Sum to infinity the following series:

1-5a+9a2-13a%+ ... tow(-1<a<1). (6]

1-3a
(1+a)

35.

Ans:

36. [2069 Supp Q.No. 12 Define geometric mean. Find the sum of

37 15
the first n terms of the series. 15+7+g * )

37. [2069 [Set A] Q. No. 12 Find the sum of n terms of the series
312+4.22 453+ .. )]
n(n+1) (3n +11n+4)

_ Ans: 12 :

38. [2069 [Set B] Q. No. 12 Find the nt term and then the sum of
the first n-terms of the series; 12.2 +22.3 + 324 +. [6]
n(n+1)(3n +7n +2)

Anst—n(n+1)S— 12

39. Prove that:

2424 f2 4

+n2:n§n+1)6§2n+1)' 6]

[2073 Set D Q.No. 12} Sum to n terms of the series:

3.2+5.2047 . 20... 6]

Ans: 2+ 2™+ (n-1)2™2
[772 Supp Q.No. 13 The sum of three numbers in A.P. is 36.
When the number are increased by 1,4,43 respectively, the

resulting numbers are in G.P. Find the numbers. [6]
Ans: 3, 12, 21 or 63, 12, -39

2072 Set C Q.No. 12 The sum of three numbers in A.P. is 36.
When the numbers are increased by 1, 4, 43 respectively,

the resulting numbers are in G.P. Find the numbers. [6]
Ans: 3, 12, 21 or 63, 12, -39

R072 Set D QNo. 13 Prove that the AM., G.M. and HM.
between any two unequal positive numbers satisfy the
following relations: 6]
() (GM.)2=AM. xHM. (b) AM.>GM.>HM.

If AM. between two numbers = 25 and H.M. = 16, find G. M.
Ans: 20

Ro72 set E QNo. 13 Sum to n terms of the series

1124422473 + . (6]
v n(n+1)(9n°+n-4)

12

071 Set C QNo. 14 Sum to n terms of the series:

2 6 10 14 ¥ _ 6]
55 5t

G 3* 915:‘ A

o7t Set D QNo. 17 Sum to n terms of the serles_

1n+2.(n 1) +3.(n-2)+ : ;s +[26]

n

' Ans: r(n—r+1)~-r-‘-("——ls-'(——l

Ewo Supp Q.No. 12 Find the general term and also the sum of

n terms of the series: 1n+2(n—1)+3(n—2) 6]

Ans: rn=r#1); 91"—"—%“‘—*—&

40. [2067 Q.No. 7a] The sides of a square are each 16 cm. A
second square is drawn by joining the mid points of the
sides, successively. In the second square the process is
repeated to drawing the third square. If this process is
continued indefinitely, find the sum of the areas of all the

squares. [4]
' Ans: 512 cm?
41. [2066 C Q.No.7 g Sum of n terms of series: 1 5t M
g 35 12n+7
Ans: 36 1657
42. 2066 QNo. 7 a Sum to n terms of the series:
2 3 4

1*2*22 25t ‘ 4]
vAns 4—52?,—2%

b :
43. [065 QNo_ 7(a] Sum to mfmny +@ 5t when
Mt | 0
; . Ans:a;z{‘i-:)

m 2064 Q.No. 74 Sum to n terms of the series: 12.1+22.3+325 + ... [4]

n(n+1)(3n*+n-1)
6

Ans:
45. [2063 Q.No. 7(a] Prove that |
12+22+32+". +n2=M)éM 7 [4]
062 QNo. 7(a] If AM., GM. and HM. are the arithmetic
mean, geometric mean and harmonic mean between two

46.

unequal positive numbers a and 'b, ‘prove that:
AM.>GM.>HM. 4]

a7. R0§1_QNo. 7a] Sum to n term the followmg series:
1 +4 L 7 10 ) 4
R 52t g3t 4]

35 12n+7

Ans: T€~W
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48. Prove that the A.M., G.M. and H.M. between

any two unequal positive numbers satisfy the relation
AM.>GM.>HM. (4]
49. [2059 Q.No. 7(a) Prove that:

12422432+, +n2=

50. If a, b, ¢ are in H.P., prove that: 2a - b, b,

2c-barein G.P. [4]
51. If a, b, c are in H.P. prove that: a(b + c),

b(c +a), c(a+b) arein A.P. [4]

B. Mathematical Induction SO J

FORMULAE AND IMPORTANT POINTS

1. Principle of Mathematical induction s
A statement P(n) is true for all n € N, where N is the set -
of natural numbérs. provided

a. -P(1)istrue and" S :

b. P(k+1)is true whenever P(k),'k,eN istrue. . 7 5

2 Marks Questions|
1. [2076 Set B Q.No. 2] Prove by mathematical induction:
14345+, . +@2n=1)=n2 [2]

2. 2076 Set C Q.No. 20 For the statement .
Pri1+2+3+, ..+n=mn7+ﬂ, write P1, Px and Px+1.  [2]
Ans: P‘:‘1=1(%1:Pk:1+2+3+...+k=5%u;
P,,,:1+2+3+...+k+(k+1)=“mmu

2

3. [2075 GIE_Q.No. 25| Using the principle of mathematical
induction, prove that 1 +3 +5 + ... +(2n - 1) = n2, [2]

4. [2075 Set A Q.No. 20 Use mathematical induction to prove that
for any positive integer n, (n +3)2> 2n +7. (2]

5. [2075 Set B Q.No. 2b] Use mathematical induction to prove that

: ' . nn+1
the sum of first n natural numbers is _L"f_l 2]

6. 2075 Set C Q.No. 21 Using the principle of mathematical
. induction, prove that for any positive integer, 41 - 1 is
divisible by 3. [2]

7. [2074 Supp Q.No. 2b) Using the principle of mathematical
induction, prove that 1 +3+5 +7 + .. +(2n - 1) =n2. 2]

8. [2074 Set A Q.No. 21 Using the principle of mathematical
induction, prove that: 2 +22+ 23 + .. +20=2 (21— 1), 2]

9. {2074 Set B Q.No. 2] Prove by mathematical induction for all

neN,2+4+6+...+2n= n(n+). [2]
10. 2073 Supp Q.No. 21 Using the principle of mathematical
induction, prove that 3% — 1 is divisible by 8. [2]

11. (2073 Set ¢ Q.No. 28] Using the principle of Mathematical

induction prove that 1 +3 +5 + .. to n terms=n2, (2] -

12. [2073 Set: D Q.No. H:l Using the principle of mathematical

! 2
induction, prove that: 13 +23+ 33+ _+p3= {n n2+ : } - [2]

13. 2072 Supp Q.No. 25} Prove by the principle of mathematical
induc;ion that: 1+3+5 + ... H{2n-1) =.n2 [2]

n(n+1)(2n +1) '[4],
5 i

_induction that; 4" - 1 is divisible by 3. i
19. 070 Supp Q.No. 28 Using the principle of mathematicy
induction, prove that: 2+4+6+8+ ... +2n=n(n+1) 0
20. 2070 Set C Q.No. 2 b Using principle of mathematicy
induction, Prove that: 1+3+5+7+ ... +(2n-1)=n2, 0
21. [2070 Set D Q.No. 2 b Using principle o'1f mathematiy|
induction, prove that: %+%+%+ §1;= -2 R
22. [2069 Supp Q.No. 2 B Prove by th€ principle of _mathematical

Y

.. 11 1 n
|ndUC”0n that:i-2+§—§+§z+ +n(n+1>—n+1 . [2]

15. [2072 Set D Q.No. 2] Prove by the principle of mathemaﬁc_al !
' n(3n+1 '
inductionthat2+5+8+...+(3n—1)=—!—2——l. o
16. léorz Set E Q.No. 2] Use mathematical induction to prove th, _
for any positive integer n, 9" - 1 is divisible by 4. o |
17. [2071_Set C QNo. 25 Prove by mathematical induct,
1+3+5+... +nterms = n? | iy
18. [2071 Set D Q.No. 2b Prove by the principle of mathematicy

1a. [2072 Set C Q.No. 25) Prove by the principle of mathemanCai l

@

23. [2069 [Set A] Q. No. 2] Use the principle of mathematicy |
induction: 2+4 +6+... +2n=n(n +1). R

24. [2069 [Set B] Q. No. 2b] Prove by the principle of mathematical
induction: 2 +4 +6 ... +2n =n(n +1). ; lE

25, Using- the principle of mathematical induction
n(n +1) 0

Prove that: 1 +2+3+4+_ +n= >

ﬂ(ﬁl} :

inductionf 13+28+33+..n3= { 7

6 Marks Questions )
26. {2071 Supp. Q.No. 17 State the principle of mathematical
induction. Using it prove that: -~ o]

13+24+35+ .. +n(n+2) =%n(n+1 ) (2n+7).

Unit 6: Matrices and Determinants
A. Matrices

e IR,
FORMULAE AND IMPORTANT POINTS

1. Matrix
* Arectangular arrangement of numbers arranged in rows
(horizontal lines) and columns (vertical lines) and
enclosed by round or square bracket is called a matrix.
2. Multiplication of two matrices 2
Two matrices A and B can be multiplied only when the
number of columns of A and number of rows of B are the
same. . .
3. i.  For any square matrix AA+ATs symmetric matrix
and A - A is skew-symmetric matrix.
~ii.  Every square matrix A can be uniquely expressed
as the sum of a symmetric matrix and a skew-
symmetric matrix as

1 1
A:—2-(A+AT)+—2-<A—AT).

i ain  a agp
4. LetA=| ax az axy |.

Q31 Az agy




"

10.

1.

12,

if Cy1, Ciz, Cua,

5. Singular or Non-singular Matrix: A square matrix A is
6 A =|—;7| Adj: A; |A] £ 0
> Marks Questiony
e [2 5
1. [2076 SetB QNo. 2d Find the adjoint of the matrix { 4. _; 12

AT.A=1

.., be respectively the co-factors of

Cn C12 Cla
ay, az a1a then the matrix Coyy Co; Oy is
Cai Cm Cm

" called the matrix of co-factors.

said to be singular or non-singular according as |A| = 0
or |A] # O respectively.

-7 -5
-3 2

Ans: ( )

R076 Set C Q.No. 2d If A = g ) , show that (AT)T=A. (2]
2 2 1
A=( 1 )and8=(0 1 ),verify
that (AB)T = BT.AT. ; 2
R075 Set A Q.No. 2¢] Define skew-symmetric matrix. For any
square matrix A, show that A — A' is skew-symmetric. [2]

2
(%
1
3

B075 SetB QNo.2d Find the adjoint of the matrix( > : ) 2
ans:i (55
‘ 4  x+3 P

075 Set C Q.No. 2d If A = ( % -1 ) be a symmetric

2]

Ans: x=4

2]

58 36
36 40

2l

50
fl\ns:.( 05 )

: : S il
074 Set B Q.No. 2q Find the adjoint of the matrix ( 4 )[2]

matrix, find the value of x.

7 3
6 2

), find AAT.

Ans: (

‘ 204 %
074 Set A Q.No.;c]lfA=( 1 2 ),ﬁnd AAT.

R074 Supp Q.No. 2d If A = (

-1 -1
Ans:{ _4 2
4 -5 2 3 )
2073 stp Q.No. 2d IfA = (3 6) and B = (_1 _2) , find
BIAT. | 2
- 13 0
. Ans:{ o9 _3
: 123\ o (13
073 Set C Q.No. 2d If A = (4 5)andB—(5 7. )

(2]
show that

2]

verify that (A +B)! = A' + B,
073 Set D Q.No, 2d If A = (

cos 0 siney '
-sin® cosO /'

1

1

P

16.

17.

18.

19.

20.

21.

22.

23,

N .

2

s

' -5 03,
.[io7zsetco.~o,4zc]IfA=(i és)and8=(1 _z)flnd

15..
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t3

(50
Ans.(_o 5

Fo7ZSupp GNo 28 I A = ( : _12) find AAT.

2
-5 8
19 0

(AB)T.

Ans: (
12 e
2]

[2072 Set D Q.No. 2d| IfA=(—3 BJ,ﬁnd (AT)T: -
oIt 1 | 12
53 6)
o 1

' 13
§o7zsetEQ.No.2£]IfA=(_4 2)

and f(x) = x2 = 5x +3,
find f(A). L 2
: Ans: ( '—8’ -15

: 13 1.3 2
2071 Supp. Q.No. 2d Let A = (2 4)and B,_= (14):

Find (AB)", e
' 6 10\
Ans: ( 14 20

[2071 Set C Q.No. 2d Define singular matrix._Test whether the

31 10 |
matrixA=| -2 1 =1 |issingular or not. 2]
_ -1 3 -2

Ans: Singular

(2] |

' 23
[2071 Set D Q.No. 2¢] |fA=(5 2), show that A-! =11—9A [2]
070 Supp _QNo. 2d Define symmetric  matrix. If -
243 i
A=| 2 3 4 |[findA+AT
52 B
6
Ans: 6 6 6
8 6 12
2 1
2070 Set C Q.No.2dIf A=( 1 29 ) , find AAT- 2]
5 0
Ans:( 05 )
: 4 -5

WmSetDQ.No.z;cllfA:( 3 6)ande(j_g),

find BTAT. . [
‘ 3 0

) Ans: 22 -3
[2070 O1d Q.No. 3 a Given A = 18 ‘dé— 2.1
2 LTe. "\32) =T 23

show that (A +B)T= AT+ BT.

. [2069 Supp Q.No. 2] Show that if A=( 2 g ) then (A')=A. [2]

S

2 -
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25,

26.

27.

28.

29.

30.

31.

32.

33.

34.

35,

. 36.

37.

38.

39.

4 5 23
@693etAQ.m.ﬂlfA=(3 6)andB=(_1 _.2)
find (AB)T. 2]

' 13 0
Ans: [ 22 _3
11
{2069 [Set A] Old Q. No. 33 If A = ( 0 1 )show that:

A* - 2A + 1= 0 where | is the unit matrix and 0 is the null
matrix. [2]

2069 [Set B] Q. No. 2d For the given matrices

A=(;§) andB=(_52
(A+B)'= A? +B!.

—12 ) © show that
2

)

(2]

[2069 [Set B] Old d. No. 4b)] If A=(;_ j ) and B= (1 _11

show that : AB # BA.

Find the inverse of the matrix A = (é —:25) 2

2 3
Ans:l ]

2 6 7
1.-23

N 2 3
lfA=(_121)andB=(3 1),find
1 2

the matrix AB - 31 where | is the unit matrix of order 2. [2]

-4 7
Ans: 5 -2

Construct (3 x 3) matrix with the elements
given by aj= 2i +j ' 2]
34
Ans: ( 5 6
7.8
1

5
7)
) » 9 .
v 10 : %

et e 361 1 A= [ 1 1| andaom =] ]

then determine the matrix A. 2]
Ans: [

13 113
065 Q. No. 3 & Define symmetric and skew symmetric matrix

213 113
with examples. [2]

2
Bo64 Qo 4o} f A = [3 ; ],find A 2

-1 2
) Ans: ( 2 -3 )
Define a triangular matrix. How do you
distinguish between upper and lower triangular matrices? [2]
: 20 -2 1
IfA=( 1 3)and!_3=( 3 2),show
that (AB)T =BT AT, - 2]

Construct a 3x3 matrix whose elements are
aj=2i+j. . : bt 5 2]
' : 3 45
Ans: ( 5§ 6 7 )
.. \7 809
20 -2 1
IfA=[1v3 andB=[3'2 , show

that (AB)T= BTAT. 2
13 57
AR gl Lot A= (5 4) andB= (5 o) nd ey 2

Ans: g: 3‘;
: 21 15
| 40.‘LetA=(0 7)andB=(32),ﬁnd
(AB)T. B
d Ans: ( 152 il

13 3 2
a. Let A = (2 4) and B = (1 4), find the
transpose of AB. : R

(6 10
Ans: 14 20)

; 1.3 57 ‘
42. (058 Qo 3] Let A = (2 4) and B = (6 8) then prove

AB = BA.
4 Marks Questions|

12

o Emare o A= 5 |

'B. Determinants

ayr  agg

1. IfA= [ ] is a square matrix of order two, then
a2y az : !

the determinant of A is the nuinber
diq Azz — A1 A1z .

: a1 A a3
.2. If A=

Ay axp Az
three then the determinant of A is the number

] is a square matrix of order
31 asz asg '
a11(222833-32825) ~a12(821A33-A31825)+24 3(821232~ag1a20).

2 Marks Questions .
1. Without expanding the determinant prove
1 x yz 1 x x?
that | 1 y zx | = | 1 y y? [2]
1z xy 1z 2 !

Q
2. 2076 Set B Q.No. 78] Prove that:

a2+1 ab g ‘
b D1 b |=fagipreq W
ac bc c¢2+1 ‘
3. (2076 Set C Q.No. 70) Show that:
a-b-c 2a 2a |
b b-c-a 2b =(a+b+c) 4
2c 2c c-a-b
: - b2+c? a2 - g2
4 Evaluate: | b? c2a2 B2 | 4
_ ¢ : c2 c? a2

Ans: 4a’b’c’

R

), show that A%-2A-51=0 4

FORMULAE AND IMPORTANT POINTS

!



o

10.

1.

13.

14.

18.

16.

17.

x a b
a x b|=(x-2a)(x-b)(x+a+b)
ab x
2075 Set B Q.No. 78] Prove that:
1+x ¥ z
X ey oz | =texeyez 4
y 1+z
EETS’SE:’EQN—MQProve that:
x2+1 xy Xz
xy yi+1 yz =14x2+y24 22, (4]
xz2 yz z2+1
[2074 Supp Q.No. 70} Prove that:
X Yy zZ
Y2 \=(y-2) (2-X) (x-y) (yz+x+xy) @]
yZ XZ Xy -
[2074 Set A Q.No. 7b] Show that:
1 x x2
Ty 2| =(y-2)(z-x)(x-y). 4]
1z 22
[2074 Set B Q.No. 7b] Prove that:
1 a? &l bc a a?
123 | =) cabb? [4]
1¢t¢cd ab ¢ c?
2073 Supp Q.No. 70} Prove that:
11 1
a b ¢ =(a—b)(b—c)(c~a). 4]
bc ca ab '
12. 073 Set C Q.No. Q] Without expanding show that
bc b+c
cac+a|=0. [4]
ab a+b
(2073 Set D Q.No. 70} Prove that:
111
a b c|=(b-cc-a)(a-b)(a+b+c). 4]
ad pd 3
2072 Supp Q.No. 71 Prove that:
X y. z v
X2 y2 22| =(y-2)(2-X) (x=y) (yz+2x+xy). [4]
yz zx xy |
{2072 Set C Q.No. 70} Show that
Xy z )
Xy 2| =(y-2)(z-x) (x-y)zraeeny) 4]
yz zx Xy :
2072 Set D Q.No. 76} Show that:
2. b c P -
a2 b2 ¢ |=(b-c)(c-a)(a-b)(a+b+c) [4]
b+c c+a a+b
2072 Set E Q.No. 78] Prove that
a a? bc
b b? ca | =(a-b)(b-c)(c-a)(ab+bc+ca) [4]
c ¢ ab

b What is a determinant? Use properties of
determmant prove that; [4]

2071 Supp. Q.No. 7] Show that:

19.

~ that:

20.

21.

22.

23.

- 24,

25,

26.

27.

28.

29,

30.
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a+x
a b+y c

2 —xyz(1+x y z) ‘ (4]

[2071 set c Q.No. 7b] Without expanding the determinant show
1 8 & a2 bc a |
1 b2 b b? ca b 4]
1 ¢ ¢3 2 ab ¢ y
2071 Set D Q.No. 75) Without expanding the determinant show
y+z y z '
Z+X Z X
Xty x y
gn Old Q.No. 10a] Show that:
ab-c Z2a 2a
b bca 2b
2c 2c c-a-b
[2070 Supp Q.No. 76} Prove that:
a-b-c. 2a 2a
25 . beceg o 2
2c 2c c-a-b
[2070 Set C Q.No. 7 b] Prove that:
a2 bc .c2+ac
a+ab b2 ac
ab bZ+bc 2 :
[2070 Set D Q.No. 7 b} Prove that:.

a¥x b ¢
= <1+a+b+c> [4]
HE %5 Y

a b+ c
a b c+z :
[2070 OId Q.No. 10 a Using properties  of determinant, show
a-b—c 2a 2a
2b b—c-a 2b
2c . 2c c-a-b
[2069 Supp Q.No. 7 b] Without expanding, show that:
1 bc b+ f a4 ’
1 ca c+a 1 b B2
1 ab . a+b 1 ¢ .2
[2069 [Set A] Q. No. 7b] Show that:
a b ¢
a2 b*
b+c c+a a+b
2069 [Set A] Old Q. No. 10a} Show that:
a-b-c 2a 2a .
b bca 2b [4]
2c 2c  c-a-b
2069 [Set B] Q. No. 7t Without expanding show that:
1 bc a(b+c)
1 ca b(c+a)
1 ab c(a+h)
[2069 [Set B] OId Q. No. 10a] Prove that:
a+x b c ' '
a b+y ¢
a b_ c+z

that: =0 [4)

[4]

=(a+b+cp

[4]

:(a+b+g)3

[4]

= 4a%h7c?,

that: =(a+b+c)

4

4

4

=(b—c)(c—la) (a-b)(a+b+c).

= (a+b+c).

:0..

4

5 1+aJ'rb c
=xyz ( 5 y+




W W ™

y 2
@y oz = (e 9y -2) (2- N0y +yz+z0) 4
Z X xy
32, Prove that:
X 'y z
XoyR 2 f=(y-2) (z-xX) (x-y) (y ryz ) (4]
yz_zxX xy '
33. Mvae that:
b ax+by
b ¢ bx+cy|=(bac) (ax+2xyscy’) (4]
ax+by bx+cy 0
34. 2066 Q.No.10(a) If 3, b, ¢ are non zero and
' a a? a1
b b2 bd-1 =0,thenshowthatabc=1. » [4]
c ¢ ¢%-1 : :
35. 2065 Q. No. 10 @ Show that:
X2+1 xy xz )
xy y2+1 YZ [ =1+x2+y2+22 : 4
72+ »
36. m Prove (without expandlng)
1 bc b+c 1 a a
1 cac+af=[10b b2 [4]
.11 a a+b- T ¢ e
37. Prove (without expanding):
bc a a? 1 a2 a
ca b b2|=[1 b bl [4
ab ¢ c? 1 ¢ &
38. [2062 Q.No. 10(a) Prove that:
a-b-c - 2a 2a -
2b b-c-a 2b =(a+b+c) (4]
Zc 2c c-a-b
39. Without expanding show that
1 bc b+c 1 a &
1 ca c+a 1 b b? [4)
1 ab a+b 1 8 ¢
40. [2060 Q.No. 10(a) Use properties of determinant to show that
1 x x2 T xyz
1 y.y2 1y [4]
12z 22 1z xy
, P :
41.-[2059 Q.No. 10(@] Evaluate; | @ b ¢ [4]
: 3 p3 3
o Ags (E b():(b c)(c-a)(a+b+c)
| 1 bc ab+c)
42. mFmd the valueof [ 1 ca b(c+a) [4]
A 1 ab cla+b)
; Ans: 0
A | RS T R B e
43. 2056 Q.No. 10(a] Evaluate: | 1 1+y 1 4]
1 1 1s+z
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3. m Show that:

Ans: (xyz + yz + zx + xy)

L ‘ - X

Unit 7: System of Linear Equa\@
_A. Row Equivalent Matrix Methoq ||

1.
‘. consistent and independent, If the system has. p,

Ty by, dey iy
§ a by ¢ . da
as’ bs C3 : da

- augmented matrix is reduced to the matrix of the form

v 1.0 0 : p
0: %1 .0 2 g el
; Q. O AL

" Row Equivalent Matrix

FORMULAE AND IMPORTANT POINTS

If the system has one solution, the system-is said to be

solution, the system is said to be inconsistent ang
independent. 'If the system has an infinite number of
solutions, the system is sald to be consistent ang
dependent.

Let ayx +byy +ci1z="d,
axx +bay +cz=dy
asX + bay + €3z = da

Augmented matrix. .

of the system. By using elementary row operatibns, the

Thenx=p,y=qandz=r
We follow the following indicated path to reduce the
augmented matrix.

e o AR
Vo j]

L 0>1 : q

x=pandy=q ,

1 0«0 p 1 0 0 : p
Wesoois B Y N\

0 1 0 q orl] O 1\0 T g |etc
v/ A v

—0/‘091 P O/‘E)l/ 1/T\ r

X=p,y=qandz=r.

= Markes Questions

1. [2069 [Set B] Old_Q. No. 34 Solve by row equivalent method:

4x+3y=75x-3y=8 2
Ans: x-‘g,)"1
msmve by row—equivalent méthod: 3x - 2y = §;
Bx+3y=7 2
Ans: x=2,y=-1

i Marks Questions|

3. [2075 Set A Q.No. 8 What are elementary row operations’

Use it to solve: 4]

X

+y+z—6,x—y+z=2,x+y—z,=0
Ans: x=1,y=2,2=3

2072 Set E Q.No. 83 Solve the following system of equations

by the row-equivalent matrix method: [4

X

+Y+2=-2,2x+8y+52=5 x+2y-z=2.

Ans: x=-3,y=22=-!

2071 Old Q.No. 10b_0q-Solve by row-equivalent malit

method: x-y+2z=0; x-2y + 3z = —1; 2x-2y+z = -3 [4

Ans: x=0,y=1,252

2070 OId Q.No. 10 B Solve by row equivalent matrix method:

9

y-5x=3,x+z=1,2y+2=2, . (4

Ans:;t'=3,y=r2,z-‘-‘2

I



7.

10.

1.

12.

13.

14.

18.

[z065 Q. No. 10 B Solve by malrix method: x +y + z = 6
x-y+2=2,2+y-z=1 4]
: Ans: x=1, y=2z2=1

Solve by Cramer's rule or by row equivalent
maltrix method. .
x+y+2=6x-y+z=2,2x+y-z=1 4]
Ans: x=1,y=2,2=3
[o62 _Q.No. 10(bi Solve by row-equivalent method:
gy-5x=3,x+z=1andz+2y=2 4]
Ans: x=3,y=2,2=-2

os1 Q.No. 10(t) OR] Solve by "Row-equivalent matrix"
method: x—y-z=-2 x+4z=48&y-2z2=1 4]

S . | P |
Ans.x—7,y-7,z-7

Solve, by row equivalent matrix method:
x-2y-3z=-1,2x+y+2=6,x+3y-22=13 4]
Ans: x=2,y=3,z=-1

Solve by row equivalert matrix method:
x+2=1, z+2y=2, 5x-9y=-3 [4)
- & Ans: x=3,y=2,z2=-2
Solve, by row equivalent matrix method:
x+y+z=1, x+2y+22=4 x+3y+72=13 [4]

Ans: x=1,y=-3,z=3.

R0s7_Q.No. 10(b] Solve by using row equivalent matrix
method: x - 2y +2z = 0; x-2y+3z =~ 1;2x -2y +z=-3. [4]
Ans: x=-4,y=-3,z=-1

Solve by row equivalent matrix method:
x+z=1,2+2y=2,5x-9y =~ [4]
Ans: x=3,y=2,2=-2

B. Inverse Matrix Method

1.

form as
apy ap as R by :
[621 ax A jl[Y] =[b2] (1)
- Loasn as. as z bs

FORMULAE AND IMPORTANT POINTS b

Inverse Matrix Method
Let ajiX + @y +asz = by
az1X 4+ azy + a23Z = b,

agiX + aazy + assZ = bs 2
The system of equations can be written in the matrix

The equation (1) can again be written as a single matrix
equation as : :
" AX =B, : : - (2)
Thus, the solution can be obtained by finding out A™'

and multiplying it with B, ' where,

A“'=I—1A-|Adj A

2 Marks Questions|

1.

2,

3

073 Supp Q.No. 3d Using inverse matrix method, solve the
following system of equations: ' 2]
x+5y=17, 5x—2y=—1.

Ans:x=1,y=3
R071 set C Q.No. 33 Solve by Inverse matrix method:
x+y=7, x+3y=11 '

Ans: x=2,y=3
071 Set D Q.No. 34 Solve by Inverse matrix method:

5x-3y=9; 2x +5y =16 (2]
Ans: x=3,y=2

2

-

10.

1.

12.

13.

14.

15.

16.

17.

18.
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[2069 [Set A] Oid Q. No. 35 Solve by ihverse matrix method:

x+y=5andx-y=3, 2]
Ans: x=4,y=1

[2067 Q.No. 31 Solve by matrix inversion method; x +y =3

andx-y=1 . ' (2]
Ang: x=2,y=1

Solve by inverse matrix method:

3x+2y =5 Tx+5y=12 2]
Ans: x=1,y=1

Solve x 5 2y + 3 and 3x - 5y = 8 by inverse
matrix method. 2)

‘ Ans: x=1,y=-1
Solve by matrix inversion method:x +y =2 &
x-y=0 , [2]

Ans: x=1,y=1

4 Marks Questions

2076 Set B Q.No. 83 Solve by inverse matrix or row equivalent
method: 4]
x-y=02-y+4z=18,-3x+z+2=0.
Ans:x=2,y=2,2z=4
2076 Set C Q.No. 83 Solve by row-equivalent or inverse matrix
method: ' [4
x—y=12z+x=-6x+y-22=3

Ans: x =—2,Y=_'—3,z=-—4

2075 GIE Q.No. 83 Using row equivalent method or inverse
matrix method, solve: ‘ L [4]
x-3y+z=0,x+y+z=7,3x+2y-2=3.

_ Ans:x=1,y=2,2=4
2075 Set B Q.No. 83 Solve by row-equivalent or inverse matrix
method: _ [4]
x+z=1,2z+2y=25x-9%=-3.

: . Ans:x=3,y=2,z=-2
2075 Set C Q.No. 83 Using row-equivalent method or inverse
matrix method, solve the following system of equations.  [4]
x+z=12+2y=2,5x-9 =-3. Al

. Ans:x=3,y=2,z=-2

2074 Supp Q.No. 84 Using row equivalent matrix method or

inverse matrix method solve the following system of

equation: ' [4]
x+4y+2=18,3x+3y-2z=2 dy+z=-7 S
2074 Set A Q.No. 83 Using row-equivalent method or inverse
matrix method, solve the following system of equations.  [4]
x+y+z=1,x+2y+32=4,x+3y+7z=13. ,
g ; Ans:x=1,y=-3,z=3
2074 Set B Q.No. 83 Solve by row-equivalent or inverse matrix
method: : 4]

x-y=1,z+x=8 x+y-22=3. ,

Ans: x=-2,y=-3,z=-4

'[2T73 Set C Q.No. 84 Using row equivalent or inverse matrix

4

Ans: x=3,y=2,2==2
[2073 Set D _Q.No. 84 Using inverse matrix method or row
equivalent method, solve: . (4]
x+2y+3z=4,2x+y=4, 3y-2z=0. -

. . ER, |
Ans.x-s,y—s an l-_z

method, solve the following system of equations
x+z=12y+2=2,5x-9y +3=0

¢




{

3. Solve the following system of equalions

inverse matrix method or Cramer's rule:
i |

-y +32=9,x+y+2=6,x-y+2=2
Ans:x=1,y=z,z=11

35. 2060 GNo. 10(5) OF] Solve by matrix- inversion method{
3x+5y=76x+9%y=7 MI]
36. [2059 Q.No, 10(b) OR Solve by using inverse matrix methoé
2x+4y=78x-6y=-5 / : [4\;
o e Ans;x:-z—,y=% 5
37. 058_Q.No. 10(b) OR} Solve by inverse matrix methe
2x+5y=7;5x+2y=-3 4
Ans: x==22 | 4

S0 ¥Ry

[057 QNo. 10(b) OR Solve by inverse matrix methog |

236 Asmita’s Questions Bank (Science) - XI

19. [2072 Supp Q.No. 8a] Using row equivalent matrix method or
the inverse matrix method, solve the following system of
equations: (4]
9y-Sx=3 x+2=1,2+2y=2

Ans: x =3, y=‘2.z'=-2
20. [2072 Set C Q.No. 8a] Using row equivalent matrix or inverse
matrix method, solve the following equations: :

X+4y+2=18 3x+3y-2z=2, 4y +z=-7 [4]

‘ Ans:x=1,y=_3,z=5
21. [2072 Set D Q.No. 84 Using row equivalent matrix method or
inverse matrix method, solve the following equations:
X+2y-32=9,2x-y+22=-8 3x-y-4z=3. [4]

’ Ans:x=-1,y=2z==2

22. [2071 Supp. Q.No. 84 Solve by row equivalent or inverse matrix
method: X +y +z=6,x -y +2=2, x +y-z=0. 4]

Ans: x=14,yx

method, - solve the following system of equations.
x-y=0,'2x—y+4z=18,—3sz+2=0. [4]

Ans: x=2,y=2,z=4

Ans:x=1,y=2,2=3 & +4y=3; 3x-7y=1- M|
23. [po71_Old QNo. 108 Solve by inverse matrix method: -2x+dy =3, y ' : 25 . il
X-y=22x+3y=9, 4 Ansix==3 &y==
v Ans: x=3,y=1 ing i matrix method:
, , ) 39. [2056 Q.No. 10(b) OR] Solve by using inverse od:
24. 2070 Supp Q.No. 89 Applying row equivalent matrix method or [;_ V=2 2x i éy =9 : 4
the inverse matrix method, solve the following equations. ’ ' Ans: x=3,y={
X+4y+32=6, 3x+9y=18, -5x- 6y +2z=-5 [4] R T BN R . ! —
e frex=Sy=%22-1 | G, Cramer'sRule
25. [2070 Set C Q.No. 8 3 Using row equivalent matrix method or e m— =
inverse. matrix method, solve the following equations. » FORMULAE AND IMPORTANT POINTS _ i
Xx+dy+z=18, 3x+3y-2z=2" -dy ;nzs =x‘=71 e iﬂ 1. " Forthe equétibnsfaaxx+b1y =crand axx + byy = ¢y, |
26. @70 Set D Q.No. 8 a] Using row equivalent matrix method or i o] o b o e by e 3
Inverse matrix method, solve the followir)g - equations. D= g Dese e D; = ' ;
9y -5x=3, x+z=1, z+2y=2. [4] Bk i B yc""_," 2 o L ‘
L A Ans: x=3,y=2z=-2 o D ‘D . -
> tie b : . = =1 d = —z«
27. 2070 Old Q.No. 10 b O Using matrix inversion method solve: Wi XE D andy=Th
x+4y =3 3x- 2y +5=0. [4] | 2. Forthe equations,
Ans:x=-1;y=1 S anx+by+ciz=d,
28. 2069 Supp Q.No. 8 4 Using row equivalent or inverse matrix o @X+ by +Coz=ds )
method, solve the following system of equations. [ g baY +Csz=dg : A
2x-y+4z+3=0,x-42z=56x-y+2z=10. [4] | ar by ¢ e di by ¢ '
—— , : 1 D= a2 by c Di=] d2 bz ¢ ;
i Ans: x=3,y=7,z= -2 as bs. 93 | d; bg Cs
29. P069 [Set A] Q. No. 83 Using row equivalent matrix method or R R ar bi-dy |- ?
s - ! : D= a d; ¢c; |& Ds=| a2 b, ds
inverse matrix method, solve the following equations. 3 {
: as ds c3 as b; dj !
X~2~2=~T7,2x+y+2=0; 3x-5y +8z=13 [4] Dy D; D -
' _ Ans:x=-2;y=1;2=3 x::\D'y:D'Z:D K
30. [2069 [Set B] Q. No. 8a] Using row equivalent or inverse matrix 8. 1fD =0, we can't apply Cramer's rule. :

2 Marks Questions

1. 2076 Set B Q.No. 33 Using Cramer's rule, solve:
2x-3y+6=0.

3x+2y +9

= 0'
2

31. Applying row equivalent matrix ‘method or

Ans: x=-3,y=0

inverse matrix method, solve the following system of
equations:x+y +z=1,x+2y +3z=4; x+3y+7z=13 (4]
Ans: x=1,y=-3,2=3

32. 2068 Oid Q.No. 108} Solve the following system of equations

by row equivalent matrix method or inverse matrix method:
x-y-2z=-2;6x+102=20;10y - 20z= 10 [4]

Ans:x=2,y=3,z=1

~ 33. [2066 Q.No. 10 (b} Solve by row equivalent or inverse matrix

method:x +z=1,z+2y=2;5x-9y=-3 [4]

Ans: x=3,y=2,z=-2

2. 076 Set C Q.No. 33 Solve by Cramer's rule: 2x + y=17,
x+3y=11, 2]
Ans:x=2,y=3

3. [2075 GIE_Q.No. 34 Solve by Cramer's rule: x + y = 5,
6x — 4y = 0. 2]
Ans:x=2;y=3

4. 2075 Set A QNo. 33 Determine consistency and

independence of the system of linear equations.
X-2y=3,-4y+6x=9, '

2

Ans: Inconsistent and Independent

2



o™

10.

".

12.

13.

14.

| 1s.

16.

17.

" 18,

19,

20.

2,

22,

. [o75 Set B Q.No. 33 Solve by Cramer's rule: 3x + 4y = 2,
bx -7y = 24. 2]

110 82
Ans:x= 2%,y =3

2075 Set C Q.No. 34 Using Cramer's rule, solve the following
equations: 3x +2y = -9 and 2x - 3y = -6. 2]
* Ans:x=-3,y=0

[2074 Supp Q.No. 34 Using Crammer's rule, solve the following

system of equations: x - 2y = -7 and 3x + 7y = 5, 2]
Ans: x=-3,y=2
[2074 Set A Q.No. 33 Using-Cramer's rule, solve the following
equations: 2x + 5y =17, 5x - 2y =-1. 2]
Ans:x=1,y=3
074 Set B Q.No. 3a] Solve by Cramer's tule: x +y = 5 and
6x -4y = 0. 2]
Ans:x=2,y=3
[2073 Set C Q.No. 3a] Use Cramer's rule to solve:
3x+2y=8and4x +y =9

(2]

i Ans:x=2,y=v1

2073 Set D Q.No. 33 Solve by Cramer's rule:
2x+3y=bandx +7y =8.

v
Ans:x=1,y=1
072 Supp Q.No. 34 Using Cramer's rule, solve the following
equations: 3x +4y = - 2; 5x - 7y = 24 2]
Ans: x=2,y=-2
R072 Set C Q.No. 33 Solve by Cramer's rule, the following
equations: 3x +4y = -2; 5x - 7y = 24 (2]

‘ Ans: x=2,y=-2
2072 Set D Q.No. 33 Using Cramer's rule, solve:
5x-3y=20;2x +5y=8

2]

Ans: x=8,y=0

2072 Set E Q.No. 3a Solve by Cramer's rule:

dx+3y+4=0,6x+5y+7=0. {2

Ans:x=*12-,y=-2
2071 Supp. Q.No. 33 Using Cramer's rule, solve: ,
4.8 ;3.4 -1 2
X y 'x y 6

Ans: x=-2,y=3

2071 Oid GNo, 38| Solve by using Cramer's Rule:
x-y=2, 2x + 3y 9 [2]
Ans: x=3,y=1
2070 Supp Q.No. 33 Using Cramer’s rule, solve the following
equations: 5x — 2y = -2, 2x +5y = — 24 2]
‘ Ans: x=-2,y=-4

2070 Set C Q.No. 3 a] Using Cramer's rule, solve the following
equations: 3x— 2y = 8, 5x +3y =7, 2
d ’ Ans: x=2,y=-1

2070 _Set D Q.No. 3 4 Applying Cramer's rule, solve the

fqllowingj equations: 3x +$ =10, -2x +% =-1

[
Ans: x=2,y=1
Solve by Cramer's rule x+y=3, x-y=1.. [2]
Ans: x=2,y=1
[2069 Supp Q.No. 33 Use Cramer's rule to solve the system of
equations 2x+3y=2, 3x-2y=5. ‘

¢ 3 . 13
_ Ans: x= 13

23.

24,

25.

26.

27.
28.

29,

30.
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2069 [Set A] Q. No. 33| Using Cramer's rule, solve the following
equations; x -2y =-7;3x+7y =5 2]
Ansix=-3,y=2

[2069 [Set B] Q. No. 3 Solve by Cramer's rule:
3x+2y,+9=0 2x~-3y+6=0.

2

Ans: x=-3;y=0
2068 Q.No. 34 Using Cramer's rule, solve the system of
equatlons 2x+5y 17;5x -2y = - 1 2]
Ans: x=1,y=3

12068 OId QNo 30 Using Cramer's rule, solve the following
system: 3x +4y = -2; 5x -7y = 24 (2]
Ans: x=2,y=-2

msmve by Cramer's rule: -x +y = 9, x--3y=5. [2] -
" Ans: x=-16;y = -7

MSolve by Crammer's rule: 3x+2y=8; 4x+y=9 (2]
Ans: x=2andy=1

060_QNo. 3(b] Give reason why simultaneous: equation
X+2y=5and 3x + By ='12 are not solvable by Cramer's
Rule. [2]

2059 @:No. 3(b) Solve by Cramer's rule 2x-y=5; x- 2y=1  [2]
Ans: x=3, y=1

31. v 2058 Q.No. 3(b) Solve by Cramer's rule, x-2y=-7, 3x+7y=5 [2]
- Ans: x==-3.y=2

32. mSolve by Cramer's rule: 2x-y=5, x-2y=1 (2]
Ans: x=3,y=1

83 WSolve by Cramer's rule: —x+y=9; x-3y=5 (2]
Ans: x=-16,y=-7

34. [2073 Supp Q.No. 83 Using row equivalent matrix method or

35.

36.

37.

38.

39.

40.

41.

Cramer's rule 2x-y+32=9, x+y +2=6 and x-y+z=2

the Cramer's rule, solve the following system of equations:
X=2y-z=-7, 2x+y+z=0, 3x-5y+82=13, - [4]
Ans:x=-2,y=1,2=3
2071 Set C Q.No. 8d Using Cramer's rule or row-equivalent
method solve the following system:
x+y+z 6,2x +3y +52=23, 7Tx +5y =2z =11. [4]
Ans: x=1,y -2 z=3
2071 Set D Q.No. 83 Using Cramer's rule or row-equivalent
matrix method solve the following system:
X+y+2=6,x-y+z=2,5x-9y=-3, [4]
. Ans:x=3,y=2,z=1
2069 [Set A] Oid Q. No. 100 Solve by Row-equivalent or
4]
Ans: x=1,y=2,z=3
{2069 [Set B] Oid_Q. No. 10b Solve the following system of

. equation by inverse matrix method Or Cramer's rule.

2x-y+4z=-3, x-4z=5and6x-y+2z=10 [4]
Ans: x=3,y=7,z=-1/2

Solve by Cramer's rule or Row-equivalent
method: x +y +2=9, 2x +5y +72=52, 2x +y-z=0  [4]
Ans:x=1,y=3,2=5

[2062 Q.No. 10(b) OR} Solve the equations by Cramer's rule
9y -5x=3,x+z=18&2z+2y=2 [4]
Ans: x=3,y=2,z=-2

2061 QNo 105] Solve (by Cramer's rule): x + 2y + 3z = 6,
2x+4y+z 7 3x+2y+9z 14 [4]
: Ans: x=1,y=1,z=1
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Unit 8: Complex Number

If o> is a complex cube root of unity, sho

2074 Supp Q.No. 3

that: (1 - +odf(1+o-
E’u Set A Q.No. 3p|

\x+iy =a~+ib. 2

find the value of: (1 - ® + w4 (1 + ® - ©?)? 2

Ans: 256

Find the real numbers x and yj |

2 |

[2]

LAE AND IMPORTANT POINTS 8.
FORN o (x=1)i+(y+1)= (1+0)(4-30)- ANS:X=2,y3;
1. Complex Number | i r/"’jﬂ Find the multiplicative. inverse of th
An ordered pair (a, b) of two real numbers aand b is 2074 Set B Ctho3 +4| [2]
saud to be a complex number complex number 3 4
Ans: 5= Ts‘ :
2. if=-1
In general: e . 1 +| H
n_ andt _ ;o i4ne2 _ 4 4N _ eren p r
gt # 1, i, wh € 10. [£673 Supp Q.No. 3b) Express the COmplex numbe =
= i =a-ib ’ .
3. ifZ=a+ib,then Z =a—i into a+ ib form. ' ’
4. IfZ=a+ib, then [Z{:\Ja2+b2’ Ans: —= \/— \f
5. Cube Roots of Unity ' ' +2+3+j8
-14+iy3 —1-1y3 ST L R mfz'“dthecomugateo” i 0 -
1, 5 > are three cube roots of unity g ns: {
; : +4i) (4 +1 2
6. Properties of cube roots of unity : | 12, Ro73 —sm Find the modulus of (3 +4i) ( ) [
i. Each imaginary cube root of umty is the square of “Ans: sﬁ
the other. . 3-2 P
; x2+y%=1,
i, The'sum of the three cube roots of unity is zero 13. |2072 Supp Q. No 35] lf X—iy= 310 prove that x*+y [
ii. Each complex cube root of unlty is the recnprocal of _
the other. 14. |Tz SetC GNo. 39 Express the complex number i \]3 into
. . it
v. :he product of two rmaglnary cube roots of unity is polar form. Ans: 2 (cos 150° + 1 sin 150°) |
: o 2
7 o'=1 ] 15, [I72SeiD N0 3] If x =a +b, y = aw +bw? and 2= aw’ +
In general 0" = 1forn e Z. : be, show thatx +y +z =0. [
8. If z; = 1y (COS 84 + i sin 6;) and zz = r2 (COS 62 + i 5in 62) 16. [072 Set E Q.No. 39 If z and w are complex numbers, show |
then, 212z = 111z {COS (01 + 02) +isin (B1:+ 02)}. that: [z + w2 + |z — w[2 = 2(|z? + [w]) 2
and ;i =;21 [cos (01 — 62) +i'sin (61 - 62)]. 17. [2071 Supp. Q.No. 3] Express the complex-number 1 - \/?Zi
v ‘. into polar form. ‘
9. amp (z1zz) =amp (21) +amp (z). 4 Ans: 2 (cos 300° +i sin 300°)
amp (._1) = amp (z3) - amp (@). 18. 2071 Set € Q.No. 3b] Prove that the modulus of a complex
o & number and its conjugate are equal. 2
- 10. De-Moivre's Theorem 19. {2071 Set D Q.No. 3b] For any complex number Z, prove that:
' For any positive integer n : > = |Z2. 2
[r(cos6.+isinB))"=r"(cosnd +isinnd]. ;
B i mbetoors | 20. [2071 Old Q.No. 43 Express 1 in the polar form. [2
1. [2076 Set B Q.No. 30 Express \/3 +iin polar form. [2] Ans: (cos 45° + isin 45°)
Ans: 2(cos 30° + i sin 30°) \ﬁ
2. [2076 Set C Q.No. 3p Find the conjugate of (3 +5i) (7 - 5i). [2 1+,
) st 425 _ io} 21, [20_70 Supp Q.No. 3b) Express the complex number "
E 25 o ) the form of a + ib. [2]
3. X ress ina+ibform.
p ~ ,— 2 Ans: 1 4L
A 2 3 \/— V2
SR AT
22. 2070 Set C QNo. 3 Y If o =7 (-1+/-3 -1--3),
4. [2075 Set A Q.No. 34 Express the complex number L “/—_ b B = ( 3/_)
g( N, _ show that: (x4+a2B2+B4— 2
(1-i9{1- i3) in the standard form a + bi. [2] 23. 2070 Set D QNo. 3 B Find the values of x and y if
Ans: 0 + (-512)i (x+2) +yi=@+i)(1-2i). 2
5. [2075 Set B Q.No. 31 Flnd the conjugate of the complex Ans: x=3,y=-5
=7 24. 2070 Old Q.No. 4 a| Express the complex number in Cartesian
number 518 [2] form whose modulus is 6 and amplitude is 60°. (2l
3115 Ans: 3+ 33
; A ns: -gg 89' n .
¥ 25. [2069 Supp G.No. 3§ Express 1 +n3 in polar form. 2)
6. - 2075 Set C Q.No. 3b If \/x -iy = a - ib prove that Ans: 2 (cos 60° + | sin 60°)
26. [2069 [Set A] Q. No. 31 If w be a complex cube root of unity.




. Eosg [Set A] Old Q. No. 43 Express the complex number 1—1—
= |

| ‘ Ans: 2 (cos 30° + i sin 30°)
i W} Old_Q. No. 3} Find the values of the real number
xandyif (x +2) +yi=(3+i) (1-2i). [2)

E , Ans: x=3,y=-5
1 0. Find the cube roots of unity. 2]

| , 2
31, [pos8_Old_Q.No. 43 Find the. real numbers x and y if

An§:x=0,y=_13

32. 2067 Q.No. 43 Express the complex number ﬁin the polar
form. [2)
Ans—= (cos 135° + i sin 135°)

\2

. Prove that (2+0)(2+0?)(2-w?)(2-0?=21 [2)
" If o, B are the complex cube roots of unity

2

. If 1, ®, ®? be the cube roots of unity, prove
| that(1+ @3- (1 +0p=0. o
%. Find the square roots of 7 + 24i 2]

Ans: + (4+ 3i)

16
». gzams g Smpiy: | 3 (cos§ +isng)] é
_ ' Ans: 3%

3. Find the conjugate of the complex number
3+di
" [2

3-4i
=1_24,
Ans: 25 ~25!

I

|

| intheforma +ib. 2
| Ans: 1 .1 i
¥ 2 2
Ei 28. EOGQ [Set B] Q. No. JQ Express '\/—é +iin po[ar form. [2]
§

then show that: a* + 34 +01LB =0

| % Express the complex number — A2 +i \2in
polar form. 2]
Ans: 2(cos 135° +isin 135°)

4. Express in the polar form for z =2+ 2. 2

Ans: 2\/3 (cos 45°.+ 1 sin 45°)

" Express the complex number (2, 2\/3) in t?zei

polar form. jré
Ans: 4 (cos 60° + isin 60°)

3, 2); 2= (5, 3), compute 2122 and

[2]

Ans: (9, 19), (8,-5)

4. R057T QNo. 4(b) If 21 = (
2 +2

Ans: 5\/3\/3

Define conjugate of a complex number.
he square roots of

- (6]
Ans: +(1+3 1)

Y. 2076 Set B QNo. 14

Using De Moivre's theorem, find t

-2+2+3i.

| | ‘ ‘ :
4. oS5 aNo. a(a] If z = 3 +4iand w = 2 +i, find [zw| and h‘ 2]

45,

46.

z-w|g|z|+|w|and|z+w]|2]Z]-]W]

47.

49.

50.

51.

52.

53.

54,

55.

56.

57.

ERV

. sum of the three cube roots of unity is zero.
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[2076 Set C @.No. 14] State De Molvre's theorem and apply it to
(6]

find fourth roots of —15 +i° 23 : i
Ans:i%(ﬁ* i), 115(1 -3

2075 GIE Q.No. 14] Define modulus of a complex number. If Z
and w are two complex numbers, . prove that:
[6]
2075 Set A Q.No. 13 State De Moivre's theorem. Find the cube
roots of the complex number -27i using this theorem. 6]

—_33@_3,93@_%,

Ans: 3i, 2 22

[2075 Set B Q.No. iA] State De-Moivre's theorem for a pos_itive
index n. Using De-Moivre's theorem, find the fourth ‘rgots’ of

ot 6]
-7 +ij 2 - : | )
s (43)2(1-)

2075 Set C Q.No. 14 Define conjugate of a complex number.
Write its geometrical meaning. | o, [6]

—Bi-
Also, find the square root of 81 = il

e (AT )

2074 Supp Q.No. 14 Define Modulus of a complex number. If z
and w are two complex numbers, prove - that:
|z +Wj2= [z]2 + W[z + 2 Re (zw) . 6]
074 Set A Q.No. 14 State De Moivre's theorem. Using De
Moivre's theorem, “find the cube roots of unity. If

-1 +_\_[3i

be a complex cube root of unity, show that -

®="">
=20 ®

Ans: 1, i ;ﬁi ,._1 __2\,@-“

R074 Set B Q.No. 14 Define De Moivre's theorem for a positive
index n. Using De Moivre's theorem find the square roots of

.
Ans: t-\l—_zﬁ + \]3 i)
2073 Supp Q.No. 14 If z and w are two complex numbers,
prove that |z+w] < |z + [w]. w18l
2073 Supp Q.No. 14 OR] State De-moivre's theorem. Using De-
moivre's theorem find the cube roots of unity. Also establish
the properties of the cube roots of unity. 6]

4 -1 +4f3i -1-4[3i
e

R073 Set C GNo. 14 State De Moivre's theorem for any
positive index n. Using De Moivre's theorem find the square
roots of 4 + 4\/3 i 6]

Ans: £ (f6 +4/21)
2073 Set D Q.No. 14 State De Moivre's theorem. Using De
Moivre's theorem find the cube roots of unity. Also show that
- 18
2072 Supp Q.No. 14 If z and w be two complex numbers,
prove that: | z +wl <| z| +| wl . [6]

Ans
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58. {2072 Supp Q.No. 14 OR Define conjugate of a complex

2-361
number. Find the square roots of the complex number 243 6]

Ans: +1 - 31)

. 2072 Set C Q.No. 14 If z and w are two complex numbers,
prove that: [z +wf2 = |z]2 + |w|2 + 2 Re (zw). 6]
60. [2072 Set D Q.No. 14 State De Moivre's theorem. Using De
Moivre's theorem solve 26 = 1. ‘ [6]

Ans: ﬂ,% (1+4/3 1),% -1£4310)

2072 Set E Q.No. 13] State and prove De Moivre's theorem. Is

the theorem true for integers? Justify your answer. (6]
Ans: Yes

2071 Supp. Q.No. 13 State De Moiver's theorem. Apply it to

compute 4 roots of -1. . 6]
1

w

61.

-

62,

N

_Ans: iéﬁ + i),l:t\/5 (1-1) |

6

w

. [2071 Set C Q:No. 14) State De Moivre's theorem. Using De

Moivre's theorem find the square roots of 4 + 4 \3i. [6]
Ans: + (\[6 +R[2)

64. 2071 Set D Q.No. 14 State De Moivre's theorem. Using ‘De

Moivre's theorem find the square roots of 2 + 2\/3 i. [6]

‘ Ans: £ (\[3 +1)

-65. 2070 Supp Q.No. 14 Find the square roots of the complex
2 - 36i

number 243 _ [6]

: ' . Ans: & (1 - 3i)

66. [2070 Set C Q.No. 14) Find the square root of the complex

number -5 +12i. - ’ ‘ )]

) Ans: £ (2 + 3i)
67. {2070 Set D Q.No. 14 Define absolute value of a complex
number. If z and w are two complex numbers, prove that:

[z+w[<|z|+|w] [6]
68. 2070 Set D Q.No. 14 Or] Find the cube roots of unity. Also,
establish the properties of cube roots of unity. [6]

Ans: 1, =l +2\I3 l ! = _2\13 i

69. {2069 Supp Q.No. 14] Define conjugate of a complex number
and write any four of its properties. Also prove
[z1] + |z2] 2 |z1+29| where z1 and Z2 are two .complex
numbers. 6]

. [2069 [Set A] Q. No. 14 If z1 = ry (cosb1 + i sinB) and
22=r2 (c0s02 +i sinB2), prove that ;

2122 = np {cos (B + 62) + i sin (01 + 62} and

z T i sin (01 -
21 o5 (61— 89 +1si (01~ ), H

7

o

71. [2069 [Set A] Q. No. 14 OR] Define complex number. Express a

complex number into polar form. State De-Moivre's theorem.
Using De’'Moivre's theorem, find the cube roots of unity.  [6]

Ans: 1, = ‘?ﬁ i,—1 —2\/3 |

72. [2069 [Set B] Q. No. 14] State De Moivre's theorem for any
positive index n. Using De Moivre's theorem find the square

roots of 4 +4+/3 1. [6]
Ans: (v +4/2 i)

. State De-Moivre's theorem. Using De Moiwe.&',

80. Find the square roots of (—7 + 24i). 4

" 87. State De-Moivre's theorem. Use it to find the

89, State De-Moivre's theorem. Use it to find the

A2

¥

theorem, find the square roots of <2-24/3i.

uestions (Old Syllabus
74. 2071 OId Q.No. 112] State and prove De Moivre's theoren, Iy |

any positive integer. !
. 5+12i
75. [2070 Old Q.No. 11 4] Find.the squafe root of’m . 4 |

1
Ans:tg(4+y)

76. [2069 [Set A] Old Q. No. 11a] State De Moivre’s theorem hence
determines the cube roots of unity. 4

Ans: 1’,.—1 +2 2 I|—1 Qz 3\|

77. [2068 oud Q.No. 114 Find the cube roots of unity. If o be g
imaginary cube root of unity, prove that: 1 + @ + 2= W

Ans: 1,%3@ andifzﬁ
: . 5+12i
78. Find the square root of 37~ 0

; Ans: :t%(4 +7i)

79. If\/x +iy =a+ib, prove that \/x —iy =a-ib. [4
: Ans: 1 (3 +4)

81. Solve: z6 = 1. [4
) ‘ 5 Ans:i1.i(%+i3zé),i(%-llzﬁ)
82. Find the cube roots of unity and discuss

their properties. : _ 4
. : Anls:1,—‘—3£—“'2i ai
83. Find the cube roots of unity. Write thei
properties. v ' 4

7 Ans: 1, A3 1=K
84. {2061 QNo. 11(a) State De Moivre's theorem hence solve |

=1, - 4 |
Ans: +1, :t(%+52@), * (%-52@)
85. Using De-Moivre's theorem, find the fourth

roots 6f unity. - .
© Ansi1,Q,-1,-i
86. Find the square roots of z = 7 - 24i 4]

Ans: + (4 -31)
Cube roots of 1. 4
Ans: 1,‘—1—25@,'—1_#

88.. State De-Moivre's Theorem. Use it to find
the value of (1 +i)2, 4]

Ans: -2"

cube roots of unity. _ 4]

Ans: 1,%}3@,_1—;@
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nlt 9: Polynomlal Equations
"~ FORMULAE AND IMPORTANT POINTS

1. Afunction f(x) defined by
f(x) = 3" + ax"" +axX™ + 8™ + - + 8pX + 8q, (20#0)
is said 10 be a polynomial of degree n in X, where ao, a;,
a,, - an € R are all constants, n is a non-negative
integer.
o' The roots of the quadratic equation ax? + bx + ¢ = 0 are
b +y[b7— dac
2a
3. Nature of the Roots of Quadratic Equations

It b2 - 4ac > 0, then \[b” - 4ac is real, hence the
roots are real and distinct, for a, b, ceR.

ii. If b?-4ac >0 and a perfect square, then the roots '
are rational and distinct for a, b, ¢ rational, ‘

i. If b?> - 4ac > 0 and not a perfect square, then the
roots are irrational and distinct.

b. If b2 — 4ac = 0, then \]b2 —4ac = 0, the roots are real"
and equal for a, b, c e R. '

¢. Ifb?-4dac <0, then \/ b® - 4ac is an imaginary number. ‘
So the roots are imaginary and distinct.

4 i. . If a quadratic equation has an irrational root, then :

other root will be its con]ugate That:is, if p +\fa be
one root, the other root will be the conjugate‘

irrational quantity p — \/(_] and conversely
i. Imaginary roots always occur in conjugate pair.
That is, if p + iq be one root, the other root will'be
the conjugate imaginary quantlty p — 'iq and:
conversely. 2
5.' Relation between Roots and Coefﬂcnems of- quadratuc :
equation ax® + bx +c =0 ; «
b coefficient of X

R T B ey 7 TP RY T
Sum of the roots_ a coefficient of x

¢ ~ constant term
Product of the roots Fa m

X=

a. i

6. Formulation of Quadratic Equation
x% - (sum of roots) x + (product of roots) =0 -
7. Condition for one root common
(ber - bic) (aby — arb) = (cai ~ ¢ra)’ -
The common root is A
bci-bc  ca;-cia
ca;—-cqa fi ab, —a:b
8. Condition for two roots common
a b ¢ ; ;

a; " b, =0y

2 Marks Questions

2076 Set B Q.No. 34 If one root of the equation ax? + bx +c =0
be twice the other, show that 2b2 = 9ac. 2)
076 Set ¢ @.No. 3d Find the value of k so that the equation
9x2 +kx +1 = 0 has equal roots. " 2]
Ans: k = 16

E075 GIE QNo. 3g For what values of k the equation
9x2 +kx + 1 = 0 has equal roots? : [2)
' ' . Ans: k=16

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[2075 set A Q.No. 3d Find the value of k if the roots of the

_ equation 3kx2 = 4(kx - 1) are real and equal. 2]

Ans: k=3 .
075 set B QNo. ad If one root of the equation
ax2 + bx + ¢ =0 (a # 0) be four times the other, show that

4b? = 25ac. ’ - [2
[2075 set C QNo. 3d If a + b + C = 0, solve the equation
ax2 +bx +c=0. v 2]
C

Ans: x=1, 5

2074 Supp Q.No. 34 If the equation x2 + 2 (k + 2)x + 9k = 0

has equal roots, find k. - (2]
2074 Set A Q.No. 3 Find the value of K so that the equation
3x2 +7x +6 — K'=0 has one root equal to zero. (2]

: ' ' b, Ans: K=6

[2074 Set B Q.No. 3] If one root of the equation x? - px+q=0 be
twice the other, show that 2p2= 9g. [2]
2073 Supp Q.No. 3 Find the value of k so that the equatuon

* 3x2+kx—2 = 0 has roots whose sum is equal to 6. [2]
Ans: k=-18

. 2073 Set C Q.No. 3q Find the value of P so that equation
5x2 - Px + 16 = 0 has equal roots. : : 2]
Ans: P = 8+/5

[2073 Set D Q.No. 3J Find a quadratic equation whose roots
are twice the roots of 4x2 +8x -5 =0. 2]

Ans: x* + 4x 5=0
[2072 Supp Q.No. 3d] If the equatlon x2 + 2(k+2)x + 9k = 0 has

equal roots, find k. 2]
; Ans:k=1or4

[2072 Set C Q.No. 3¢ Find the value of k so that the equation

3x2+7x+6-k = 0 has one root equal to zero. - 12

b 5o o Ans: k=6
2072 Set D @.No. 3¢ If the roots of the equation ax? +bx +¢ =0
be in the ratio 3 : 4, prove that 12b% = 49 ac. 2

2072 Set E Q.No. 3d If the sum of the roots of the equation
(m+1)x2+(2m +3)x +(3m +4) = 0, is zero find the product

of its roots. 2]

Ans: 1
2071 Supp. Q.No. 3¢ If the difference of roots of the equation
x2+px=+q = 0 is unity, show that: p2 = 1+4q. [2)
2071 Set C Q.No. 3¢ Find a quadratic equation whose roots
are twice the roots of: 4x2 +8x-5=0.- 2]

Ans: X +4x-5=0

071 Set D Q.No. 3¢ For what values of k the equation
Ix2+kx+1=0 has equal roots? 2]
Ans:k=1%6

F71 Oid Q.No. 48 If o and B are the roots of px2+qx+q= 0

prove that: \/—;3 ‘\/E \/‘ 2

2070 Supp Q.No. 3 Determine the nature of the roots of the
equation 4x2 +8x -5 =0. (2]
: Ans: Rational and unequal

2070 Set C Q.No. 3 d If the equation x? +2(k + 2)x +9 k=0
has equal roots, find k- 2
Ans:k=1o0r4

[2070 Set D Q.No. 3 c] Find the quadratic equanon whose one

root I82+‘\/§ Ans.,g_u*r[-zg
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24. [2070 Old Q.No. 4 § If the sum of rools is -p and product of

roots is q, find the quadratic equation. (2]
Ans: ¥ +px+q=0

25. [2069 Supp Q.No. 3 d Prove that the roots of xX2 - 3x +2 =0 are
rational. 2]

26. (2069 [Set A] Q. No. 3¢ For what values of p will the equation
5x? - px + 45 = 0 have equdl roots? [2]
Ans: p=130

27. [2069 [Set B] Q. No. 3d If one root of the equation ax?+bx+c=0
be twice the other show that: 2b? = 9ac. (2]

28. [2068 Q.No. 3 Form a quadratic equation whose roots are

5 and 4. ‘ vy i0a [l

Ans: X’ ¥ x-20=0

29. 2060 Q.No._4(b] If the roots of the quadratlc equations are
p +qand P-q. Find the quadratic equation. [2]
Ans: xX*- 2px + p q’=0

30. [2057 Q.No. 4(a] Form the quadrallc equation whose one root
s 3 +4| [2]
Ans: xX*-6x+25=0

31, For what value of p will the equation

5x2 - px +45 = 0 have equal root? 2]
B Ans: 30

4 Marks Questions| , .
32. 2076 Set B Q.No. 80 Find the equation whose roots are
reciprocal of the roots of x2 - x +1=0. 4 [4]

Ans: x’=x+1=0
33. [2076_Set C Q.No. 8b Find the equation whose roots are

reciprocal of the roots of x2 - 3x +2 = 0. [4]
, Ans: 2x*-3x+1=0

34. [2075 GIE Q.No. 84 If o and [ are the roots of the equation

' ; ‘ o ‘Ib
ax2-bx+b=0, provethat\/% +\/:€‘=\[E. [4]

35. [2075 Set A Q.No. 8b] If the sum of the roots of the equation
px2 +qx + 1 = 0 are equal to the sum of their squares, show
that 2pr = pq + q2 : [4]

36. [2075 Set A Q.No. 8b OR] The sum of roots of the equation

1 1 1 iy
k58 T3ab e is zero. Prove that product of the roots is
1 , ol
-5 @+, : 4

37. [2075 Set B QNo. 8y} If the equation x2 + px +q = 0 and

x2 + gx +p = 0 have a common root, prove that either
p=qorp+q+1=0. : : 4
38, lLs Set C Q.No. 85 Show that the roots of the equation
~ (a? = be)x? +2(b? - ca)x + (c? - ab) = 0 will be equal, if either
"b=0orad+b3+c3-3abc=0. 4]
39. 2074 Supp Q.No. 88 If the equations x2 + px + q = 0 and
x2 + gx + p = 0 have a common root, prove that p = q or

p+q+1=0. - /4]
40. 2074 Set A Q.No. 81} If one root of the equation-is the square
of the other, prove that b3+aZ + ac?= 3abc. M

41. 2074 Set B Q.No. 84} If the equations x2 + px + q = 0 and
x2 + @gx +p = 0 have a common root, prove that either

p=qorp+q+1=0. - , (4]

42.

43.

4. 2

45.

-46.

47.

48.

49,

50.
.~ x2+px+q=0are in the same ratio as those of the equation

51.

52.

53.

54.

§5.

56.

-57.

073 Supp QNo. 8p If the roots of the equauo |
(az+b2)x? 2(ac + bd)x +(c2+d2) 0 are equal, prove:hal

a [
c ' (]
[2073 Set C Q.No. 85 Form the equation whose roots ay

reciprocal of the roots of x2 - x +1 = 0. 14] [
ANS:I X2~ x4 15

Qlo

2073 Set D Q.No. 8y If one of the roots of the equatlon

ax? + bx + ¢ = O is thrice the other, show that 3b? = 16ac. |
[2072 Supp Q.No. 81] Find the condition that the two quadraf;,
equations ax2 + bx + ¢ = 0 and a'x?+b'x + ¢'= 0 may hay
one root common.

Ans: (bc’ - b'c) (ab’ - a'b) = (ca’ -caf
2072 Set C QNo. 8y If the roots of the. equatio !
(32 + bz) x2 — 2 (ac + bd) x + (c +d?) = 0 are equal, prov

thatB —E ’ it 0 !
[2072 Set D Q.No. 85 If one root of the equation ax2+bx4c=0 be ‘

the square of the other, prove that
b3 +aZ +ac?=3abc. . [4]
8ol |If the roots of the equation '

[2072 Set E Q.No.

pl-r) x2+q(r—pXx+r(p-q) =0 are.equal, show tha
11 2 S o
B+?= q s ', [4] i

2071 Supp. Q.No. 81 If &, b, ¢ are rational and a+b+c =0, show

that the roots of: ‘
(b+c-a)x2+{c+a-b)x+Ha+b—c) = 0 are rational. [4 .
(2071 Set C Q.No. 8y If the roots. of the equation:

x2+Ix+m =0, show that p2m = /2q. M
2071 Set D Q.No. 81} If x2 + px +q =0 and x2+qx+p = 0 have |
aroot in common, show that: either. p=q or-p+q+1=0.-  [4]
2071 Old Q.No. 115 Determine the value of p for which one root

of the equation x2 + px + 1.= 0 is the square of the other.  [4] ‘
Ans: 1,-2

2070 Supp Q.No. 8Y] If o and B be the roots of the equation

2 - : o B N
px2+qx+q=0, provethat.\/;3 +‘\/; +x/;

2070 Set C Q.No. 8 i Find the condition under which the two
quddratic equations ax? +bx +c = 0 and a'x2+b'x +¢' =0,

may have one root common. : -
Ans: (bc' - b'c) (ab’ - a'b) = (ca’ - ¢'a)’

2070 _Set D QNo. 8 b If one root of the equauon |
ax? +bx +c¢ =0 be the square of the other, prove that

 b3+a2c+ac2=3abc. 4

070 Old Q.No. 11 ] If o, B be the roots of ax2 + bx +b =0, |

show that:\/%+\/§+\/'§ =0. (4

{2069 Supp Q.No. 8 b] Determine the values of p for which the

equations 3x2 +4 px +2 = 0 and 2x2 + 3x - 2 = 0 may have

a common root. 4
Ans: 56,44 |

. [2069 [Set A] Q. No. 8] Prove that a quadratic equation canno! '

have more than two roots. 4
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S ml.
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59

60.

61.

62.

63.

65.

66.

67.

68.

69.

70,

.

72,

73.

74,

15,

. [2068_[Set A} Old Q. No. 119 If the roots of the equation
ax’ +bx +c =0 be in the ratio 3:4, prove thal: 12b? = 49ac. [4)

[2069 [Set B] Q. No. 85 Form the equation whose roots are the
reciprocals of the roots of ax® + bx +.¢ = 0, (4]

Ans:cx+bx+a=0
2069 [Set B] Old_Q. No. 118 Find the condition that the roots of

the quadratic equation ax*+cx+c=0 may be in the ratio m:n. '[4]

n |m n c
Ang. '\[% + '\/%+‘\/;= 0
os8 _QNo. 8 If the roots of the equation
(@2 +b?) x? - 2 (ac + bd) x + (c? + d2) = 0 are equal, then
a c S '
show that: b>d [4].

Ros8_Oid_QNo. 110 If the roots of the equation
(@ +b?) x2 - 2 (ac + bd) x + (c2 + d?) = 0 are equal, prove

a_c .
that.b—d [4]

- {2067 Q.No. 11 b} If one root of the equation ax? + bx +¢ = 0 is

triple of the other, show that 3b° = 16 ac. [4]
If one root of the equation ax2 + bx + ¢ = 0

be the square of the other, prove that b3+ a2c +ac2=3abc. [4]

Find the equation whose roots are reciprocal

to the roots of x2 — x + 1= 0. ’ [4]

Ans:x*—x+1=0

Under what conditions are the roots of the

quadratic equation ax? + bx +¢ = 0: o

(i) real and unequal (i) imaginary : [4]

' : Ans: (i) b’ - 4ac > 0 (ii) b> - 4ac < 0

2063 _Q.No. 11(b] Under what conditions will quadratic

equation ax2+bx +c¢ =0 has

(i) one root the reciprocal of the other.

(ii) roots equal in magnitude but opposite in sign. [4]
- ( Ans:(ijc=a(ijb=0

The quadratic equation: ax? + bx +¢ = 0 can
not have more than two roots. Prove it. [4]
If one root of the equation /x2 + mx +n =0
be four times the other, show that 4m2= 25 In. 4]
If the roots of 2x2+ mx +n = 0 be in the ratio
3:4 show that 12m2=49./n. [4)

Show that the roots of the equation
(@ - bc) x2 + 2(b? - ca) x + (c? - ab) = 0 will be equal, if
eitherb=0ora’+b3+c~3abc=0 4]
If one root of the equation ax? + bx +c =0
be the square of the other, prove that, b3+a%c+ac*=3abc. [4]
Find the condition for two given quadratic
equations aix? +b1x + ¢1 = 0 and a2x2 + bax + c2 = 0 may
have one root common and both roots common. 4]

‘ a_b_g
Ans: (byC; - b;Cy) (a1b2— asby) = (C1a; - €;24)° and a; b, ¢

If the roots of the equation /x2 +nx +n =0

Y q .
N R,

n
Ans: 7

be in the ratio p':q,'ﬁnd the value of
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Unit 10: Co-ordinate Geometry
A. Straight line

FORMULAE AND IMPORTANT POINTS

4. Centrpfd formula (x, y) = (&i%am wijézi_la) ;
: “Ya—¥a
5.  Slope (m) = % T - 4
6.  Slope (m) =tan 0, where 0 is the angle made by the. line -
- 'with positive x-axis. -
7. Equation of straight line

| 9. The Condition of Concurrency

1. Distance formula (d)=\(xz = %1% + (y2 — y1)2

2. Section formula

5 - _ MiX> + MyX4

i (x,y)_( my + m,
(internal division)

o M1Xo — MoXy4
i, - (x,y)=( ms = m,

(external division) el :
Mid-point formula x,y) = (’_‘J_;_Xa 3 h“; . ) '

Myyz + May1\
My +mp

myYz — MaYy
' my—mp

nw

i. Slope intercept form:y =mx +c .

ii. - Double intercept form: % + % =1,

ii. 'Normal form or perpendicular form
Xcosa+ysina-p=0
iv. ~ Point slope form: y — y; = m(x — xy)
¥ i 1 1 Y _
v.  Two points form:y =y, = Yo~ %, (X = x4) »

. Vvi. Symmetric form or distance form

XX YW
cos® " sin®

vii. ' Every straightline has an equation of the form
ax + by + ¢ = 0, where a, b and ¢ are constants.
8. -Area of Triangle

X1 Wi 1
A ‘=% X2 Yo 1

Xs y3 1

ay by ¢
az bz C2
az by c3
10. ‘Angle Between the Lines
= m; - m
o=tan” (s fEoi)
i. -~ Condition of perpendicularity
mym; = - 1 >
ii. ~ Condition of parallelism
my =mg
11. Equations of Any Line Perpendicular or Parallel to the
Given Line k L '
" i.  Equation of any line perpendicular toax+by+c=0
bx-ay+k=0 , :
ii. ~Equation of any line parallel to ax + by +c=0
ax+by+k= 0

=0

by; + ¢
12. Length of Perpendicular = + Lt

_\]az +b°
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Asmita's Questions Bank (Science) - XI

2074 Supp Q.No. 44 Find the equation of a straight line
through the middle point of the line segment joining (2, - 4)
and (2, 4) and parallel to the line 3x - 2y = 4. . 2]

through the middle point of the line segment connecting

~(2.4) and (2, 4) and parallel to the line 3x-2y = 4, @

Ans: 3x-2y=6

T

13. Equations of the Bisectors 8. [2074 Set A Q.No. 44 Find the equation of a straight i,
X+ byy + ¢4 a X + boy + C; through the mid point of the line -segment connecing
VaZ+b? 7 aZ+bg f (2, -4) and (2, 4) and parallel to the lme3x—21:sftsx y 0
Bisector: Choose any one of ' 9K =2y s
5 QZ”{,?SZZ;'{:,,SOP;;:GBTLQAZ an?egnzrof thz lines, Z_ay Ly. If | 9. 2074 Set B Q.No. 4a Find the equation of the straight line
[tan 0| < 1, L.e., 0 < 45° where 0 is the\angle between which is perpendicular to 3x — y +4 = 0 and passes.throyg),
Lyand By then, B, is the acute angle bisector. Otherwise the point (2, 3). [
By will be the obtuse angle bisector and obviously B, will : . Ans: x +3y= 4
bt‘e the acute angle bisector. If o oo oo 10, [2073 Supp Q.No. 4a] The length of the perpendicular from the
[tan®|>1,ie. 6 >45° By is an obtuse angle bisector. point (a, 3) on the line 3x+4y+5=0 is 4. Find the value of a, R
15. Bisector of the Angle Containing the Origin T L5 Ak vl |
The equation of the bisector of angle containing the - , 3
origin is © | 11. 2073 Set C Q.No. 43 Determine the value of k so that the ling
AX+biy+c;  ax+by+gp kx +3y +10 = 0 will be perpendicular to the line 3x - 2y= 5[
\/a1 + by % ‘\jaz + b, ; ] o i ‘ - .Ans:k=z ]
: : Lo L X !
Thxe ot;er blcsector not con:)almng the ong,n is | 12. [2073 Set D Q:No. 43 Prove that the lines é +%=1 and B—aq
SO | AXibyic . provided that ¢; and ; 8 ' : '
Va7 +b;? Va7 + b7 R e are perpendicular to each other. - [
C, are positive. ! ) ; S ETY {2072 Supp Q.No. 43] Find the equation of the line through
16. Incentre » (4, 1) which is perpendicular to the line x - 2y - 4 = 0. 2
_ 3%+ bXa +0xg L ' B Ans:2x+‘y—9=o_
X atb+c 14. [2072 Set C Q.No. 44| Find the equation of a-straight line
y=itbyatovy through the centroid of the triangle with vertices at (3, -4),
a+b+c (i S e (-2, 1) and (5, 0) and perpendicular to the line x -3y = 4. [
17. The perpendiculars drawn from the vertices of a triangle * ' ' Ans:3x+y=§
t°nt:e °p{’°S"fet:;df§ el 2ha point. This pont Bicalled ) ¢ B sot o aRo 4 If D is the length of the perpendicular
orthocentre o riangle. s R Sy : .
18. The point ‘of intersection_of'perpendicu”lar bisectors' of dropped from the origin on the line §+ yb-z 1, prove that
the sides of a triangle is called the circumcentre ‘of the
triangle. The point is equidistant from the vertices. The _12_ +é =iz _ ' 2
circle is called the circum circle, S a ps’ , : |
> Marks Questionsiil i 16. [2072 Set E Q.No. 43 Find the equation of the straight line
- [2076 Set B Q.No. 43 Find the equation of the straight line that pasEEg:hrgugh the paint (xo, yo) and parallel to the I|n2e
has y - intercept 2" and is parallel to 4x —EZ; i’:: (;.y o _[23 i s ATinE wx » B+ tEy] .
, _ g . 17. 2071 Supp_ QNo. 43 Find the equation of the straight line
[2076 Set € °'"°? Find the4equa5t)lon o;g straight I;qe ‘l”h'ih passing through the point (xo, yo) and perpendicular to the
passes through the point (4, - 5) and is perpendicular to straight line ax+by-+c = 0. 2
X+y=5, . ’ 2] Ans: bx — ay + ay,. ~ bx, =0
_ ; Ans:x-y-9=0 43 R071 Set C. QNo. 43 Find the equation of the line through
2075 GIE Q.Nojl Find the equation of the Ime_ Passing (4, 2) which is parallel to X-2y-4=0 W
through the point (2, -1) and s perpendicular to . » Ans: x-2y=0
7x-5y+9=0. : [2] 19. {2071 Set D Q.No. 43 Find the obtuse angle between the lines
| Ans: 5x+ 7y~ 19 = 0 X-3y=6andy=2x+5 ; [
{2075 Set A Q.No. 43 Two lines passing through the point ‘ % Ans: 136°
(2, 3) make an angle of 45°. If the slope of one of the line js 20~ 2071 Oid Q.No. 20 Find the length of the perpendicular from
2, find the slope of the other. 2] (6, 8) to the line through (1, 5) and (9, 3). [
' ' Ans: -3 or% 21. QO70°S . ' Ansg\fﬁ
; . upp Q.No. 44 If p is the length of the perpendicular
2075 Set B Q.No. 43 Find the equations of the straight line Xy _
passing through the point of intersection of the lines dropped from the (8, b) on the fine a’b =1, prove thal
x—y=Oandx+y=0andparalleltotheline2x+3y=5. 2] 111 o
v o ‘ . I.\ns:2'x+3y.=0 a2+B-2-=p2' . [2]
Lzo75 Set C Q.No.@l Find the equation of a st'ralght.hne which 5, [2070 Set C Q.No. 4 & Find the distance between the two |
is parallel o the lines 2x + 3y = 5 and making x-intercept 3 . parallel lines: 3x + 5y = 11 and 3x + 5y = -23 2
on the x-axis. pve: 2103 _[26] : , v Ans: \/34 units
N EXTH=S 23 BOT0 Set D GNe. 4 4| Find the equation of the line passing




24, Find the equation of the line which passes

25.

27.

28.

28.

30.

31

32. 2067 Q.No. 2b)

33

35.

36.

through origin and is perpendicular to 4x+3y-12=0. (2]
Ans: Ix -4y =0

(2063 Supp Q.No. 4 a| Find the equation to the straight line
which passes through the point (4, -5) and is perpendicular
to 3x+4y+5=0. [2)
Ans: 4x - 3y = 31

. 2068 [Set A)]. Q. No. 44 Find the equation of a line through

(5, 4) and perpendicular to the line 4x - 3y = 10 [2]
Ans: 3x+4y-31=0
[2089 [Set A] Old Q. No. 2b Find the value of k so that the line
whose equation is x +y = k will form a triangle of area 32
square units with coordinate axes. 2

o Ans: k=+8
2068 [Set B] Q. No. 44 Find the equation to the straight line

that has y-intercept 3 and is parallel to the straight line
8x-4y +9=0. [2)

Ans: 8x -4y +12=0
2069 [Set B] Oid_Q. No. 2} If a line with equation 5x+6y = 2k

together with the coordinate axes form a triangle of area 135

sq units, find the value of k. 2
Ans: k = 145
Find the equation of the line parallel to the line

5x +4y = 9 and making an intercept -5 on the x -axis. . (2]
Ans: S5x +4y +25=0
2068 Old Q.No. 2b] Find the value of 'a' for which the lines
+y-2=0,ax+2y-3=0and 2x -y - 3 = 0 may be
concurrent. 2

Ans:a=5
2067 Q.No. 25 Find the value of k so that the line whose
equatlon is x +y = k will form a triangle with the coordinate

axes whose area is 32 sq. units. [2

Ans: k = 18
Examine whether the points (0, 11), (2, 3) and
(3,—1) are collinear or not. : 2]

Ans: Collinear

; Find the equation of the line through the

intersection of the lines 3x — 4y +1=0and 5x +y -1 =0,
and cutting off equal intercepts from the axes. (2]

Ans: 23x + 23y =11
If p be the perpendicular distance of the origin

from a line whose intercepts on the axes are a and b, prove
1 1 1 :
—_——— 2
that 5= 25 + b (2

] Find the intercepts on the axes made by the

_ hne2x+3y 5 . , 2]

37.

38.

i 5 5
Ans: x - intercept = 5; y-intercept =73

Find the distance between- the parallel lines

y=2x+4andbx-3y=5 _ i

Ans: 17 units
35

Find the equation of straight lines which have
slope -~ 1 and form a triangle of area 8 square units with

coordinates axes. , - : 2
Ans: x+y-4=0

39.

40.

a.
lines glven by A1x +Biy+C1=

42,

43.
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Find the equation of the st. line whose slope

is % and passes through the intersection of the lines y = X

andy =-x. : - (2]
Ans: x -3y =0
2059 Q.No. 2(b] Find the equation of the line through (5, 4)

and perpendlcular to the line 4x - 3y = 10 (2)
" Ans: 3x + 4y - 31 =0

2058 Q.No. 2(b) Write the conditions for which the straight
0 and Azx + Bay + C2= 0 will
be parallel and perpendicular. > 12

Ans For. parallel, %" L ; for perpendicular, AA; + BiB,= 0

2057 Q.No. 2(b] What are the standard forms of equation of a

straight line? Find the slopé of the fine 5 - Sat 2

Ans:y = mX+C“§+1- 1; x cos a + y sin o = p; slope (m) =7

2056 QNo. 2(b] Find the acute angle between the lines
x-3y-6=0andy=2x+5. 2]

Ans: 45°

44,

45.

46. 2075 GIE Q.No. 13]

47.

48.

[2076 Set B Q.No. 13] Find the equations of the bisectors. of the
angles between the lines 4x — 3y +1 = 0 and 12x - 5y +7.= 0.
Also prove that the bisectors are at right angle to each other,
and identify the bisector which contains the origin. ~ - [6]

Ans: 4x + 7y + 11 = 0 (bisector containing the origin),
Tx-4y+3=0

[2076 Set C Q.No. 13} Find the bisectors of th'evangles' between
the lines Aix +B1y +C1=0and A2 x + B2y +C2=0. [6]
2075 GIE Q.No. 13| If p and p" be the lengths of perpendiculars
from the origin upon the straight line whose equations are
xsec 0 +ycosec 0 = a and xcos® — ysin® = acos2@ respectively,
prove that 4p2 +p'2 = a2, [6]
[2075 Set A Q.No. 14 Derive the length of the perpendicular
from a point (x1, y1) to a line x cosa +y sina = p. Also find
the distance between the parallel lines y = mx + ¢ and
y=mx+d. 6]
, -d
m
2075 Set B Q.No. 13 If p and p' be the length of the perpendiculars
from the origin upon the straight lines whose equations are

. Ans:z%

xsech + ycosece a and X €os6 - ysin® = a cos20, prove that

49.

50.

51.

4p2+p”=a? (6]
[2075 Set C Q.No. 13| Find the incentre of the triangle formed
by thelinesx -y +1=0,x-7y+7=0andx +y-3=0. [6)

Ans: 1,%)

2074 Supp Q.No. 13 If p1 and p. are the lengths of the

perpendiculars drawn from the points (cos®, sinf) and

(-sect, cosecB) on the line x sec © +y cosecd = 0, prove
4 . 2 '

that. 5 - p, = 4. 6]
Py ° :

2074 Set A Q.No. 13| Find the equations of the bisectors of the

angles between the lines 4x-3y+1=0 and 12x-5y+7=0. Also

prove that the bisectors are at right angles to each other. [6]
Ans: 4x + 7y + 11 =_0 and 7Tx -4y + 3 =
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52. [2074 Set B Q.No. 13| Find the equations of the bisectors of the

53.

§5.

. 62.

63.

§6.

57.

58.

59.

60.

. 5x-12y +8 =0 and 10x-24y-3=0.

- 61.

angles between the lines 3x+4y+2=0 and 12x-5y+3=0. Also

show that bisectors are at right angle. (6]
Ans: 21x = 77y = 11 = 0 and 99x + 27y +41=0

R073 Supp Q.No. 13 Find the angle between the lines whose
equations are y = mix + Ct and y = max + C2. Al'so find the
condition under which the two lines are (|)‘ 'paralleé,

(ii) perpendicular.

my—m .
- Ans: tan™ (:m) (hmy=m, (Ii)‘mpm, ==1

. Bo73 set C QNo. 13 If P1 and P2 be the lengths of the

perpendicular drawn from the points (cos0, sin6) and
(-secO, cosec) on the line x secO +y cosecG_ =0

(6]

4
respectively, prove that: B- P2=4,

2073 Set D Q.No. 13) If the length of the perpendicular.from the .
point (1,1) to the line ax + by — ¢ = 0 is 1, show that

111 ¢
a’b c2ab _ (]
2072 Supp Q.No. 13 Find the equations of the bisectors of the
angles between the lines, 4x -3y +1=0and 12x -5y +7=0

and prove that the two bisectors are at right angles to each

other. . ~ 6]
) . Ans: 4x+7y+11=0;7Tx-4y+3=0
[2072 Set C Q.No. 13 Find the equations of the bisectors of the
angles between the lines 4x — 3y +1 =0 and 12x - 5y +7 =,
and prove that the bisectors are at right angles to each other.
Also identify the bisector of the angle between the lines

containing the origin. [6]
Ans: 4x + 7y + 11 = 0 (containing the origin), 7x -4y + 3 =0

072 Set D Q.No. 13 Find the length of the perpendicular
drawn from the point (x', y') on the line whose equation is
ax+by+c=0. : [6]
2072 Set E Q.No. 14 Derive the formula for the length of the
perpendicular from a point (xi, yi) to a line

X cos a + y sin a = p. Also, find the distance between
. parallel lines 5x ~12y +8 = 0 and 10x —24y-3=0.

(6]
Ans: 19/26
R071 Supp. Q.No. 14 Derive the formula for length of the
perpendicular from a point (x1, y1) to a line xcosa+ysina=p.
Also, find the distance between the parallel lines
(6]

: 19
Ans: 26

[2071 Set C Q.No. 13 O Find the bisectors of the angles

“between the lines /1x + miy + m= 0 and fx +may + n2= 0.

Also determine the condition that the bisector of the angle in
which the origin lies. [6]
071 set D Q.No. 13 Find the angle between the liens
y =mx + crand y = mx + c2. Also find the condition of
parallelism and perpendicularity of the lines. Hence find the

angle between the lines y = (2 —\]3) x+5andy= (24'\/3) x-7.[6]

Ans: 60°, 120°
2070 Supp Q.No. 13 Find the angle between the two lines
whose equations are Atx +Biy+C1=0 and Azx+Bay+Co= 0
Also, find the condition for two lines to be (i) parallel
(i) perpendicular to each other. (5

64.

65.

66.

67.

68.

69.

other.

2070 Set C Q.No. 13 Find the length of the perpendiculy
drawn from the point (x',y") on the line whose equation ig
Ax+By+C=0. : ; 1y
[2070 Set D Q.No. 13 Find the equations of the bisectors of the
angles between the lines 4x - 3y +1 =0 and 12x-5y+7 =)
and prove that line bisectors are at right angles to each

other. e kot 1 (6]
: ’ Ans: 4x+Ty+11=0;7Tx~4y + 3=

[iosé Supp Q.No. 13 Find the equations of the bisectors of the .
angles between the lines 4x — 3y +1 = 0 and 12x-5y+7=0.
And prove that the bisectors are at rjght anglgs to each

(6]

Ans: 4x+ 7y +11=0;Tx-4y +3=0
2069 [Set A] Q. No. 13 If P and P' be the lengths of the
perpendiculars from origin upon the straight” lines whosg
equations are x sec 6 + y COSeC 0'= a and
x cos6 — y sind = a cos2 © prove that: 4p? +p*=a%  [f
2069 [Set B] Q. No. 13| Prove that the perpendicular from the
origin upon the straight line joining. the points
(c cosa, ¢ sin o) and (c cosp, ¢ sinB) bisects the distance
between them. = SOREL T |
[eoss_a.No. 13) Find the angle between two straight lines

. whose equations are y = m1 x +C1 and-y = max + Cz. Also

70.

71.

4 Marks Questions (Old Sy

find the conditions under which the two straight lines will be
(i) parallel (i) perpendicular. ' 18]

. -m; \ '
Ans: 0 = tan™ (1—"1‘?‘"4‘;) (i) my = m (i) mym, = -1

llabus Questions)

Find the length of the perpendicular from

the point (x', y') on a straight line Ax+By+C=0. [4

- Ax'¢By'+Cy |

. v Ans: £ S Er e (A5 1 |
Find the equation to the straight line whic

passes through the intersection of the lines 3x — 4y +1 =0

cand 5 x +y -1 =0 and cuts off equal intercepts from the

72.

axes. e
Ans: 23x + 23y =11
2069 [Set A] Old Q. No. 94 Find the equation of the straight line
which passes through the point of intersection of x +y =18
and 3x -2y +1 =0, and is parallel to the straight line joining
the points (3, 4) and (5, 6). _ 4
Ans: x-y+4=0

73. {2069 [Set B] Old_Q. No. 94 Find the equation of the sides of an

74.

~

5.

equilateral triangle whose vertex is (-1, 2) and base is y = 0:[4] |

Ans:\3x-y+2+44/3=0;43x+y+3-220
Find the angle between two straight lines
whose equations are y = m1 x +c1 and y = max +Ca. Also
find the' conditions for the two lines to be (i) parallel |

(i) perpendicular. 4]
Ans: 0 = tan” ;"nf“;‘TTn‘;) (i) my = m, (i) mym, = -1

Find the equation to the straight line which 1
makes equal intercepts on the axes and passes through the |
point of intersection of the lines 2x-3y+1=0 and x+2y-2=0.[4] |

Ans: Tx+Ty=9 |

N



76.

78.

78.

80.

81.

82.

83. [2060 Q.No. 9(a}

8s.

86. 2057 Q.No. 9(a]

87.

Determine the value of m for which the
straight lines y = x + 1,y =2 (x + 1) and y = mx + 3 are
concurrent. 4]

Ans:m=3

. [2065 Q. No. 9 a The origin is a corner of a square and two of

its sides are given by 2x +y = 0 and 2x +y = 3. Find the
equations of the other two sides. [4]
Ans: x -2y =0,x-2y+3=0

Find the equations of the straight lines which
passes through the point (2, 3) and are inclined at 45° to the
straight line x + 3y +4 = 0. ; [4]
Ans: x - 2y*4=0 2x+y-7=0

Prove that the equation of the straight line
which passes through the point (a cos? 0, a sin? ) and is
perpendicular to the straight line x sec 6 +y cosec 0 = 0 is
x c0s O -y sin 0 = a cos 20. 4]
2063 Q.No. 9(a) OR] Find the equations of the bisectors of the
angles between the straight lines 3x - 4y + 3 = 0 and
12x-5y-1=0. 4]
Ans: 21x+ 27y —44=0;99x - 77y + 34=0

2062 Q.No. 9(a) Find the equation of the locus of a point P

which is equr—dlstant from 3x — 4y +2 = 0 and the origin.  [4]
© Ans:16 X+ 9y’ + 24xy - 12x+ 16y -4 =0

Find the equation to the straight line which

passes through . the intersection -of the straight lines
3x-4y+1=0and5x+y =1 and cuts off equal intercepts’

from the axes. [4]
Ans 23x + 3y =11
R060 Q.No. 9(a] Find the equation of the line through the point

that dlvrdes the join of the points (-3, -4) and (7, 1) in the

ratio 3:2 and perpendicular to the join. [4]
- Ans: 2x+ y-5=

Find the length of the perpendicular from the

point (x1, y1) on a straight line x cos o+ sin & = p. [4]

Ans: t (x, cos a + Yy, sin a—p)

R058 Q.No. 9(a) Find the length of the perpendicular from the

point (h k) ona stralght line x cos a +y sina = p. [4]
Ans:*+ (hcosa+ksina- p)

] Find the length of the perpendicular from the

point (X1 yr) on a straight line x cos a +y sina = p [4]
Ans: * (x,€0s a + y;sin a—p)

] Find the angles between two lines given by
y=mx +C and y = max + 2. Also state the condition for
them to be perpendicular and parallel. 4]

r m;-m; \. e -
Ans:¢=tan‘(:r_“_m‘mz ,.for_me,m,- 1: for /l m,= m;,
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B. Pair of Lines

’ The

FORMULAE AND IMPORTANT POINTS

second degree = homogeneous equation
ax? + 2hxy + by? = 0°always represents a pair of straight

lines through origin
( h+«jh2-ab) ( h-«]h’—ag)y _

Angle between the lines represented by
ax® + 2hxy + by> = 0

a+b

6 =tan'5 ( ﬂ)

i.  Condition of perpendicularity
a+b=0
. Conditions of coincidence lines
h? = ab
3. Equations of Biseclors Represented by
ax?+ 2hxy + by’ =0 are
Xy xy
a-b " h
4. Condition for the general equation of second degree 10
represent a pair of lines
abc + 2fgh — af2 - bg® - ch®= 0
1. [2071 01d QNo. 2d Find the equation of the bisectors of the
angles between the lines represented by 2x26xy-y2=0. [2]
\ Ans: X+ xy -y*=0
2. [2070 O1d Q.No. 2 d Write the conditions of perpendicularity
and parallelism of the lines represented by '
- 1x2 + 2hxy +ny2 = 0. . 2]
Ans:1+n=0;h*=In
3. [2069 [Set A] Old Q. No. 2cl Find the angle between the pair-of
lines given by 2x? + 7xy + 3y?=0. [2]
Ans: 45° or 135°
4. [2069 [Set B] oid_Q. No. 2d Find the value of k so that:
X2 +kxy +2y* + 3x +5y+2=0 may represent a line pair. (2]
Ans: k =-:' or3
5. Find the equations df the bisectors of the
angles between the liries represented by 3x2-15xy+2y?=0. [2]
_ Ans: 15X°+ 2xy —15y* = 0
6. m Fmd the angle between the lines given by
¥ - 2xy cot — y =0 (2]
Ans: 90°
7. For what value of K, the equation
2x2 +7xy+3y2 — 4x — 7y + K = O represents a line pair? - [2]
Ans: K=2
8. [2065 Q. No. 2 ¢ Show that the equation -
kx2 + (k2 — 1) xy — ky? = 0 represents a pair of perpendicular
lines for all values of k. (2]
9. [064_QNo. 2(c] Find the equations of the two lines
represented by the equation 2x2+3xy+y2 +5x +2y -3=0 [2]
Ans: x+y+3=0,2x+y-1=0
10. Find the angle between the lines represented
by 2x2+7xy +3y2=0. 2
Ans: 45° or 135°
1. Find the value of k so that
2x2+ Txy + 3y? - 4x - 7y + k = 0 may represents a pair of
lines. [2
Ans: k=2
12, Find the angle between the pair of lipes
x2+6xy+9y2+4x+12y 5=0. 2
~ Ans:9=0°
13. Verify that whether the second degree
~ equation x2+6xy + 9y? + 4x + 12y - 5 = 0 represents a pair
of st. lines or not. ' 2]
Ans: represents
14, Find the angle between the fine pair

2]

2+ Ty + 3y2 =0
’ . Ans: 45° or 135° :
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15.

16.

17.

Find the angle between the line pair given by:
x2 - 2xy col 0 - y2= 0. 2]

R
Ans: 2

Determine the lines represented by the
equation x2+ 2xy +y2-2x-2y-5=0 (2]

) Ans: x+y-56=0;x+y+3=0
Write the condition for which the equation
ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 may represent a line

pair. | 2]
Ans: abc + 2fgh - af’'= bg*~ch’=0

18.

" 19.

20.

21,

22,

23.

24,

25.

26.

27,

28.

[2076 Set B Q.No. 13 OR] Prove that the bisectors of the angles

between the pair of straight lines ax2 + 2hxy +by2 = 0 is *

XZ_}!Z.’H

a-b " h 6

2076 Set C QNo. 13 OR Find the angle between a pair of

straight lines given by ax? + 2hxy +by? = 0. Also discuss the
condition of parallelism and perpendicularity of the lines.  [6]

2y’ -ab

. -1
Ans: tan a+b

);h’=ab;a+b=0

2075 GIE Q.No. 13 OR] Find the bisectors of angles between .

the pair of lines represented by ax? +2hxy +by2 = 0.

(6]

Ans: h(x’ =y%) =(a=b)xy

2075 Set A Q.No. 14 OR] Prove that the straight lines joining the
origin to the intersection of the straight line kx + hy = 2hk and
the curve (x — h)2 + (y — k)2 = a? are perpendicular if
h? +k2=a [6]
2075 Set B Q.No. 13 OR] Find the bisectors of angles between
the pair of lines represented by ax? + 2hxy + by2 = 0. [6]
: Ans: h(x* - y?) = (a - b)xy
[2075 Set C Q.No. 13 OR] Show that the two straight lines
x3(tan?0 + cos20) - 2xy tan® + y2sin20 = 0 make with
x-axis angles such that the difference of their tangent is 2. [6]
[2074 Supp QNo. 13 ORl Prove that the equation
ax2 + 2hxy + by? = 0 always represent a pair of straight lines
through the origin. Are they always real? [6]
[2074 Set A Q.No. 13 OR] Find the angle between the two lines
represented by ax? + 2hxy + by2 = 0. Also find the condition

under which the two lines are a) perpendicular b) coincident. 6]

vk (a)a+b=0(p)h‘=ab
2074 Set B Q.No. 13 OR] Find the angle between the pair of
lines represented by a homogeneous equation of second

degree. Also derive the condition of parallelism and
perpendicularity of the lines. 6]

2
Ans: tan-' (s 2{=20Y .

24D ;h’=ab;a=b
(2073 Supp Q.No. 13 OR Find the equations of the two straight lines
represented by the equation 2x2 + 3xy +y2+ 5x + 2y — 3 = (),
Find the point of intersection and also the angle between the
lines. [6]

1
(3
2073 Set C Q.No. 13 OR] If the pair of lines x2 ~ 2pxy-y2 = 0

and x2 - 2gxy — y2 = 0 be such that each pair bisects the
angles between the other pair, prove that pq = -1. 6]

b 2
Ans: tan™’ iﬂ?

Ans:x+y+3=0,2x+y~1=0,(4,-7), tan™

30.

31.

32.
. represented by the equation 2x2 + 3xy + y2 + 5x+2y- 3 = (,

33.

34.

35.

36.

straight lines given by ax2 + 2hxy +by? = 0. Also discuss fh -
condition of parallelism and perpendicularity of the lines. )
. Ans: tan™ (ib@%)ztl ‘h*=ab;a S
2072 Supp Q.:No. 13 OR) Find the condition under which the

general equation of second degree represents a line pair. §
' Ans: abc + 2fgh — af* — bg® = ch?s

2072 Set C Q.No. 13 OR] Deduce the condition that the genera|
equation of second degree ax?+2hxy-+by? +2gx + 2fy +c =

may represent a pair of straight lines. [6
yIee P , Ans: abc +2fgh-af’-bg’-ch2=(1

[2072 Set ©_2.No. 12 OR] Find the equation of the two lines

Find their point of intersection and also the angle between
them. E ‘ N
: Ans:x+y+3=0,2x+y-1=0; (4,-«7).tan"(y3-)
[2072 set EQNo. 14 oR] Show that two straight lines through
the origin, which make an angle of 45° with the line

px +qy + = 0 are given by (p? — 6?) (x2 - y2) +4paxy =0 [§] -

2071 Supp. Q.No. 14 OR] If © be the angle between the lines
represented by ax2+2hxy+by? = 0 then prove that

tan 6 = £2 Y ()b =0 (i) b=0. 9

h2—ab .

iy ) when ‘ |
2071 Set € Q.No. 13] Find the angle between the pair of lines
represented by a homogeneous equation of second degree.
Also derive the condition of parallelism and perpendicularity

of the lines. Find the angle between the lines represented by

6

x2+9xy+14y2=0 .
Ans: tan™ (;l%
[2071 Set D Q.No. 13 O Find the angle between the pair of

- lines represented by a homogeneous equation of second

37:

39.

40.

41,

degree. Also derive the condition of coincidence and
perpendicularity of the lines. Find the angles between the
pair of lines represented by 7x2 + 8xy +y2 = 0. (6]

3
Ans: tan™ ty

. 2073 Set D Q.No. 13 OR] Find the angle between a pair W

2070 Supp Q.No. 13 Of Find the equations of two' lines

represented by the equation 2x2+3xy+y2+5x + 2y - 3 = 0.
Find their point of intersection. (6]
Ans: x+y+3=0,2x+y-1=0,(4,-7)

- [2070 Set C Q.No. 13 04 Find the equation to the pair of lines

joining the origin to the intersection of the straight line
y = mx +c and the curve x2 + y2 = a2, Prove that they are al
fight angles if 267 = a2(1+ m2) DR

Ans: (c*~ a’'m?)x*+ 2a’mxy + (¢? - a%)y* =0
[2070 Set D Q.No. 13 0 Find the condition under which the
equation ax? + 2hxy +by? + 2gx + 2fy + ¢ = 0 may represent
a pair of lines. [6]
Ans: abc + 2fgh —~ af’ ~ bg? = ch?=0
2069 Supp Q.No. 13_0q Show that the straight lines
x{tan?9 + cos?0) ~2xy tan O + y2 sin2 © = 0 make with
x-axis angles such that the difference of their tangents is 2. [f]
2069 [Set A] Q. No. 13 OR] Show that the homogeneous
equation of degree two always represents a pair of straight

line passing through the origin. Also, find the angel between
them. 6]

’ 2
Ans: tgn“ (i@)

a+b
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43. [2068 Q.No. 13(Or) Prove that the straig

45.

47.

49.

50.

51.

52,

3.

54,

58,

. (2069 [Set B] Q. No. 13 O

[l Marks Questions (Old Syllabus
44,

. [2069 [Set A] OId Q. No. 81| Find the equation of two straight

Prove that the bisectors of the

the pazir of  straight
—\y?

ax* - 2hxy +by* = 0 iis given byu :a;*b.

angles  between

lines

- (6]
ht lines joining the

origin to the point of intersection of the line g +‘tv)' =1and the

2 4v2 = - A .
curve x2 +y2 = ¢2 are at right angles if: 2t g [6]

[iq71 Old Q.No. 35 Prove that the straight lines joining the

origin to the point of intersection of the line by+ ay-ab=0
24y2=c2 gre i gL, L2

and the curve x2 +y2 = ¢2 gre right angels if a2te=a W

[zqm Old Q.No. 9 b] Show that the straight lines joining the

origin to the points of intersection of the line kx + hy = 2hk

with the curve (x — h)2 + (y - k)2 = ¢2 are at right angles if
h?+k2=c2, [4]

lines joining the origin to the points of intersection
of the straight line x - y = 2 and the curve
5x*+12xy - 8y? +8x -4y +12 = . - [4]
: Ans:4x’ —y*=0
2069 [Set B] Old Q. No. 9] Show that: the two straight lines.
X{tan’® + cos*0) — 2xy tan® + y2 sin20 = 0 make with the
x-axis angles such that the difference between their tangents
is 2. [4]
068 OI1d Q.No. 9] Find the equation to the pair of straight
lines joining the origin to the intersection of the straight lines
y = mx +c and the. curve x2 + y2 = a2, Prove that they are at
right angles if 2c2 = a2(1 +m?). A (4]

: Ans: (c? —a’m?)x* + 2a’mxy + (¢ —a’)y’ =0
Find the condition so that the straight lines

joining the origin to the points of intersection of‘tzhe line
2

kx + hy = 2hk with the circle (x — h)’ + (y - k)" = ¢ are at

right angle. RN

Find the equation of the lines which are right

angles to the lines represented by ax?+2hxy+by? = 0. [4]

Show that pair of lines

¥ (tand + cos20) — 2xy tan® + y2 sin20 = 0 make with the

axis of x angle such that the difference of their tangent is 2.[4]-

Find the single equation of the lines through

the origin and perpendicular to the lines represented by the '

: . 3 s
equation ax? + 2hxy +by?= 0. g =[ J
'Find the equations of the two lines
represented by x2 + 6xy + 9y2+4x+12y-5=0.
Prove that the two lines are parallel. : [4]
‘ Ans: x+3y-1=0; x+3y+5=0
Determine the two straight lines representc[e‘g
bY- e~ - 12)’2‘ o 29yAns']:42x-(-)3y +2=0;3x+ 4y¥ 7=0
For what value of ¢ the lines joining the origin
to the point of intersection of the line x -y +¢C = 0 and the

—@v_36= e at right angles. ‘(4]
curve x2 +y2 + 4x — 6y — 36 = 0 may b 9 Ang;c=90r—4

_Unit 11: Circle

| 4, ~Equation of the tangent to the circle 2 + y2 = _a2 at.a
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Show that the lines foiing the points of

intersection of the line x + y = 1 with the curve

X2+ 4y2+ 4x — 2y — 5 = 0 with the origin are at right angles
to each other,

‘ 4
57. Prove that the straight lines joining the origin

to the point of intersection of the line g +)’6 =1 and the curve

56.

-]

oy : s 4. 7
X2 +y2= ¢ are at right angles H 2 +h=a v, [4]

58. Prove that the pair of straight lines joining the

origin to the points of intersection of the line y = mx + ¢ and
- the curve x2 +y2= a2 are at right angles if 2¢2= a2 (1+m?).[4]
59. If the pair of lines x2 - 2pxy — y2= 0 and -
o x2-2q xy —y2 = 0 be such that each pair bisects the angles
between the other pair, prove pq = - 1. (4]
60. Prove that the straight lines joining the origin
to the point of intersections of the line ';S +% =1, and the

- curve x2 +y2 = c2are at right angles if; +é= 525 : [4]

1. Equation‘of Circle :
.- Centre at origin: X2+ y> = a2,
_ii. . Central Form: (x = h)® + (y —k)? = a®
2. Particular Cases of Circles
_i. Equation of a circle with centre at (h, k) and touching the
L ads, . St T R
X4y -2hx-2ky+h?=0.
“ii. - Equation of a circle with centre at (h, k) and touching the
y-axis. -
X+ y?=2hx-2ky +k? = 0. -
iii. Equation of a circle with centre at (h, k) and touching :
~ both the axes. ;
X* +y? - 2ax - 2ay +a’ = 0.
iv. ‘Centre on x-axis
oo+ + he=af = 0.
v. Centre on y-axis ;
X2+ y?=2ky + kK2 —a?=0.
i, Diameter form S A
(X =Xe) (X=X} + (Y =y) (Y —y2) =0
' 8. General Equation of a Circle
Xy r2gx+Ay+c=0
“Centre=(-g, -f)

Fodis Radius:\/g? +f,2 =c’
point (x1, 1) on the circle is '
XX +yyr=a ) : .
5. Equation of the tangent at the point (x1, y1) to the circle 7
+yr+2gx+2Ay+c=0is -
XXy + YY1 + g(X + X))+ fy+y:) +¢c=0 .
6. Equation of the normal at the point (x1, ¥1) to the circle
Xty =alisxy -yxi=0 : ‘3
7. Equation’of the normal at the point P(Xs. Y1) 10 the cirgle
x4y +2gx+2ty+c=0is

X(y1 +1) - y(x: +#g) +gyr -1 =0

\
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8. Condition of tangency of a straight line y = mx + ¢ to a
circlex’ +y*=a’isc=tay1+m’
The equation of a langent to the circle x* + y* = a° is
y =mxt ay/1 +m*, & the coordinates of the point of contact

__am a ol am.. __a kS
m( \/1+m"\/1+m"’) (\/1+m"" Ji+m?

9. Length of the Tangent '

i. The Iength of the tangent from the point (x1 y,) to the
circle x* + y2 = a2 is Yx;° + yi - &

ii. The length of the tangent from the point (x,, y1) to the
cnrclex2+y2+2gx+2fy+c 0is '
VXi® + 1% +2g%; + 2fy; + C -

2 Marks Questions|

o X- 2y =3, ’ [2)

center is at (-3

2076 Set B Q.No. 4t Find the equation of the circle which
passes through origin and makes equal mtercepts on both
axes. [2)

Ans x +y -ax-ay=0
2076 Set C Q.No. 4B Find the equation of the ‘circle which
passes through ongln and whose center is at (1,1). [2]

Ans: x2+y? —2x-2y 0
2075 GIE Q.No. 4 Find the equation of the circle whose

, —4) and touches the x-axis. - e [2]

Ans: x* +y +6x+8y+9=0
2075 _Set A Q.No. 48 If one end of a diameter of circle
X2 +y2-2x +6y - 15=0is (4, 1), find the coordinate of the

other end. ‘ [2]

: Ans: (-2, -7)
2075 Set B Q.No. 41 Find the equation of the circle which
touches both axes and has radius 4 units. [2]

Ans: x* + y* — 8x - 8y+16=0
[2075 Set C QNOTI Find the equation of the circle which
touches “both the axes and has its centre on the line

Ans: x* + y? +6x+6y+9=0

(2074 Supp Q.No. 4b] Flnd the equation of a circle W|th centre at
(4,-1) and passing through the origin. -2
Ans: X’ +y’-8x+2y=0

2074 Set A Q.No. 45 Find the equation of a circle having
radius 10 units and equations of any two diameters are

X+2y=8andx+y=6. , (2]
© AnsixX+y'—16x+4y-32=0

' {2074 Set B Q.No. 41 Find the equation of the circle which

touches the x-axis at (4, 0) and passes through the point

= 1) (2]

10.

1.

12.

13.

Ans: x*+y* —8x-10y + 16 = 0

[g73 Supp Q.No. 4b] Flnd the equation of the tangent to the
circle x2+y2 — 2x — dy+3=0at(2 3) [2]
Ans;x+y-5=0

[go73 Set C Q. an] Find the equation to the circle which
touches the coordinate axes at(a,0) and (0, a). 2]

Al

2073 Set D Q.No. 41 Find the equation of the circle touching

x-axis whose centeris at (4,3). - .~ [2]
Ans: x* + y? ~8x - -9 +16=0

2072 Supp Q.No. 4b] Find the‘equatlon of the circle whose two

of the diameters are x +y = 6 and x + 2y=8 and radius 10. [2]
"Ans: X+ y* —16x+ 4y -32=0

Ans:x+y’ - ax-2ay+at=0

14,

15.

16.

17.

18.

19.

20.

21.

i

{

[2072 Set C Q.No. 4] Find the equatton of the circle with cﬁm
at (p, q) and radius \lp2 + 2. [l I
Ans: X2+ y? — 2px - -2y o

2072 Set D Q.No. 4b] Find the equation of the circle with two o |

the diameters are x +y = 6andx+2y 8 and radius 10, [lt
Ans: x*+y? —16x+4y - 323y,

(2072 Set E Q.No. 4b] Find the equation of a circle concemn ;

with the circle.x? +y2 + 2x + 6y- 39 = 0 and passing lhfough
-7 :

7, ) Ansx+y‘+2x+8y 70“

(2071 Supp. Q.No. 4] |f one end of the diameter of circle

x2+y2-2x+6y-15=0 is (4, 1), find the coordinates of the othey

end. Q

Ans: (—2 .7)
[2071 Set C Q.No. 4b] Find the equatlon of the cwcle which

touches the axes at (2, 0) and (0, 2).
Ans: X +y —4x~48y+ 4=

[2071 Set D Q.No. 4b] Fmd the equation of the circle whose

center is at (3, 4) and touches the x-axis. ' Q)
Ans: x’+y 6x-8y+9=g

2070 Supp Q.No. 48] Prove that the line,5x + 12y +78 = (

tangent to the circle x2+y? = 36. “r @
2070 Set C Q.No. 4 b Find the equation of the circle whose two

~ of the diameters are x +y = 6 and x + 2y = 8 and radius 10. [2]

22.

23.

24.

25.
26.
27

28.

29.

30.

31.

Ans: x*+ y* —16x + 4y - 32=

‘lz;om Set D Q.No. 4 b] Find the centre and the radius of the

circle x2+y2+4x-6y+4=0. [2
Ans: Centre at (-2, 3) and radius =3
2069 Supp Q.No. 4 b Find the equation to the circle which

touches the x-axis and has centre at (3, 4). [
' Ans: X’ +y* —6x-8y+9=0

2069 [Set A] Q. No. ab Find the equatlon of the circle
concentric with the circle x* + y? - 8x + 12y + 15 = 0.and
passing through (5, 4). [2

Ans: x* +y*—8x + 12y - 49 = =0
2069 [Set B] Q. No. 40} Find the equation to the circle which
has the points (0, -1) and (2, 3) as ends of a diameter. [2

Ans: xX*+y’ - 2x-2y-3=0

2068 a.No. 1d Find the equation of a circle with centre al
(4,5) and 3x -4y +5 = 0 as the line tangent to the circle. [2]
Ans: 25x* + 25y* — 200x - 250y + 1016 = 0

2068 Q.No. 48] Find the equation of the circle with centre at
4,-1) and passing through the origin. (2
Ans: X+ y*_8x+2y=0

[067_QNo. 1d Find the equation of the circle which is
concentric to the circle x2 + y2 8x + 12y + 15 = 0 and
passes through (5, 4). ‘ (2)
Ans: X +y’ —8x+12y-49=0

m Write the condition that /x +my + n = 0 may
be a tangent to the circle x2+ y2 +2gx + 2y +c = 0, [2]
Ans: (g* + '~ c) (I” + m?) = (n - Ig - mf)’

[2086 Q'No. 1 d Find the equation of the circle which touches
the coordinate axes at(a, 0) and (0, a). (2]
Ans: x’+ y* — 2ax - 2ay + a?= 0

m Find the equation of the circle which has its
centre on the line y = 2 and passes through the points
‘ Ans:x+y’ _6x-4qy+8=0

|
|

i
|
i
i



™ Find the equation of a circle whose two of the

diameters are x +y =6 and x + 2y = 4 and radius 10. 2]

Ans: X'+ y' - Bx -4y -80=0

5. Find the equation of the normal to the circle

x2 +y2 = a% at the paint (x1, y1) 2]

Ans: xyy = xy,

1. Find the equation of a circle with centre at

(6, 5) and touching the line 3x -2y +2 = Q. (2]
Ans: 13x* + 13y* - 156x - 130y +693=0

3. Find the value of k so that the straight line

4x + 3y +k = 0 may touch the circle x2+y?—4x+10y +4=0 [2]

Ans: - 18 or 32

%. Find the centre and radius of the circle
22 +2y2-12x +4y = 1. ' [2]

Ans: (3, - 1) and)@

37, Find the equation of the circle which has
centre at (a, b) and touches the y-axis.

‘ Ans: X'+ y*-2ax - 2by + b= 0

38. Determine the equation of the circle if the
ends of a diameter be at (1, 2) and (3, 5). 2]

: Ans: X+ y*-4x-6y+8=0

. Find the value of k so that the length of the
tangent from (5, 4) to the circle x2 + y2+2ky = Qis 1. [2]

Ans: k=-5

40. [2076 Set B Q.No. 93] Prove that the circles x2 +y2 + 2ax‘+ c2=0

and x2+ y2 + 2by +c2 = 0 touch each other ifé +'§5 =E13 . [4)

41. [2076 Set C Q.No. 94 Find the condition that the line px +qy =r

is tangent to the circle x2 +y2 = a2 [4]

. ) Ans: a'(p*+ q’)=r

[2075 GIE Q.No. 94 Find the equaiion of the circle having the
chord x - y —1 = 0 of the circle 2x2 + 2y? - 2x - 6y - 25=0
as diameter. 4]
Ans: x’+y?’-3x-y-10=0

075 Set A Q.No. 9 Find the value of k if the length of the

" tangent from the point (1, 2) to the circle x2+y2+x+y—4 = 0
and 3x2 + 3y2 - x - y — k = 0 are in the ratio 4:3. ﬁ]

- Ans: &

42,

. Bo75 set B QNo. 94 Find the condition that the line.
k + my +n = 0 should be tangent to the circle
X2 +y2 +2gx + 2fy +¢ =0. _ [4]
Ans: (g’ +F—c) (P +m’)=(in-1g- mf)?
B975 56t C GNo. 84 Find the equations of the tangent fo the
circle x2 + y2 — 6x + 4y = 12 which are parallel to the line 4x +
Jy+5=0. . : _ [4]
) Ans:4x+3y+19=0,4x+3y-.31=0
074 Supp Q.No. 93 Prove that the straight liney =x+ a\fé
“fouches the circle x2 + y2 = a2. Also find the point of contact. [4]

) Ans: __..a- A
4 ‘ ns: ( \ﬁ : \ﬁ’ )
074 Set A Q.No. 94 Find the equations of the tangent and

normal to the circle x2+y2 - 2x -4y +3=0at(2,3). ~ [4
Ans: x+y-5=0,x-y+1=0

45,

46.

47,

»

2]

48

49.

50.

51.

52.

53.

54.

55.

56.

- 57.

58.

59.

"~ 60.

61.

Mathematics 251

. [2074 set B QNo. 94 Find the conditions for the circles
x2 +y2 = a2 and (x - ¢)2 +y2 = b? to touch (i) externally
(ii) internally. ' 4]

Ans: (la+b=c(ija~b=c¢c

2073 Supp Q.No. 94 Find the equation of a circle passing

through the points (1, 2), (3, 1) and (-3, =1). 4
Ans: x’+y*-x+3y-10=0
[2073 Set C Q.No. 93 For what value of 'a, the line x + 3y = a
touches the circle x2 + y2 - 3x -3y + 2 = 0. Find also the
point of contact. _ 4]
) Ahs:a=1,11;(1,0)and(2,3) ’

R073 Set D QNo. 9 Find the condition that the line
Ix + my + n-= 0 should be tangent to the circle
x2+y2+2gx-+2fy+c = 0. 4]
v Ans: (g* + - ¢) (I* + m?) = (n - Ig - mf)*

2072 Supp Q.No. 94 Find the equations of the tangents to the
circle x2 +y2 — 6x + 4y = 12 which are parallel to the line 4x +
Jy+H=0 . (4]

Ans: 4x +3y+19=0and 4x +3y-31=0

R072 Set C Q.No. 93 Find the equation of the tangent to the
circle x2 + y2 = a2 at the point (x1, y1). . 4
\ Ans: Xx, + yy, = a’

672 Set D QNo. 94 Show that the line §.+ %= 1 wil be

- g
tangent to the circle (x - a)2 + (y - b2 =r2 it ; +15=12

4.

[2072 Set E Q.No. 93 Find- the equations of the circle and
tangent to the circle perpendicular to the diameter whose
end points are (3, -4) and (-4,-3). . - ' 4]
CAns:X*+y?+x+7y=0,7x-y+25=0

2071 Supp. Q.No. 93 Find the value of k if the line
4x - 3y +k = 0 is tangent to the circle. x2+y2-8x+12y+3= 0. [4]
; : Ans: k=1 or-69

[2071 set C Q.No. 94 Prove that the tangents to the circle
x2 + y2=5 at the point (1, -2) also touches the circle
x2+y2-8x +6y +20 =0. ' [4]

[2071 Set D Q.No.93] Prove that the two circle x2+y2+2ax+c=0.
' o 1004
and x? +y2+2by +c¢? = 0 touch if 75 + 1 = 4]

[2070 Supp Q.No. 93] Find the condition that the line y=mx+c
may be tangent to the circle x2 + y2 = a2 Also, find the
equation of the tangent in the slope form.- 4]

' ‘Ansic=tafiem?,y=mxz a1+ m’
2070 Set C Q.No. 9 g Find the equations of the tangent and
normal to the circle x2 +y2 - 3x + 10y - 5 = 0 at the point
(4,-11). [4]

Ans: Point doesn't lie on the circle

[2070 Set D Q.No. 9 a Find the value of k so that the line
4x + 3y +k = 0 may touch the circle x2+y2-4x+10y +4 = 0. [4]
Ans: k =-18 or 32

. 2069 Supp Q:No. 8 g Prove that the circles x?+y?+2ax+c? = 0

' : 1
and x2 + y2 + 2by +c2 = 0 touch each other if:,;g +‘S§ = '01-2 . [4]

. 2089 [Set A] Q. No. 93] Find the equation of the tangent to the
circle x? + y2'-2x — 4y — 4 = 0 which are perpendicular to
3x —4y=14 [4]
i Ans:4x+3y+5=0and4x+3y-25=0
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64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Q063 [Set B] Q. No. 94 Show that the circles
Xt +y* —6x - 6y + 10 = 0 and x* + y* = 2 touch each other 2;
(1.1). [

2068 Q.No. 89 Find the equation of the tangent to the circle
x2 +y?2 = a2 at the point (x1, y1). _ [4]

Ans: xx, + yy, = a*
[2068 Q.No. 83 Show that the tangents to the circle x2+y?=100
at the points (6, 8) and (8, 6) are perpendicular to each
other. 4]

Prove that the tangent to the circle xt +y?=5 at

the point (1,- 2) also touches the circle x2 +y2—-8x +6y +20=0
and find the point of contact. 4]
) Ans: (3 -1)

[206 C Q.No. 9 a A circle touches the parallel lines
3x —4y=7 and 3x — 4y + 43 = 0 and has its centre on the line
2x - 3y +13 = 0. Find its equation. [4]

Ans: xX*+y* +4x -6y -12=0
Find the equation of the line through (1, —1)

which cuts off a chord of length: 4‘\/5 from the circle

X2+y2 —Bx+4y —3=0 [4]
Ans 3x-4y-7=0

Find the equation of the line through the

point (1, —1) which cuts off a chord of length 4[3 from the

circle x2 +y2 — 6x+4y — 3= 0. [4]
Ans:3x-4y-7=0

2064 Q.No. 9§ai Find the equation of the circle whose centre is

al¥the point (h, k) and which passes through the origin. Prove
that the equation of the tangent to the circle at the origin is
hx +ky = 0. , (4]

Ans: X* +y’—2xh-2ky=0

m 2063 Q.No. 9(a) Find the value of k so that the straight line

4x +3y +k = 0 may touch the circle X2 + y2- 4x +10y+4= 0 [4]
Ans: k.=-18 or 32

If the line Ix + my =1 touches the circle

x2 +y? = a2 prove that the point (/, m) lies on a circle whose

R |
fadiusis 7. 4]

2061 Q.No. 3(a] A circle touches the parallel lines 3x-4y = 7°

and 3x - 4y + 43 = 0 and has its centre on the line
2x-3y+13=0. Find its equation. [4]

Ans: X+ y*+ 4x -6y -12=0 -

Eoso Q.No. 9(a) Find the equation of the line through the point

(1, =1) which cuts off a chord of length 4\/2_3 from the circle

x2+y2 6x+4y-3=0. 4]
i Ans: 3x - -4y~7=0
2059 Q.No. 8(a] Prove that the circles x2 + y2 + 2ax +¢c2=

andx2+y2+2by+cz~0touchif"1'2‘+51‘2'=‘1- [4]
[2058 G.:No. 9(a) Obtain the condition that ix +my +n = 0 may
~ be atangent to the circle x2+ y2 +209x + 2fy +c=0. [4]

78.

Ans: (@ + ¥ -c) (12 +m) = (n- Ig - mf)?
Ros7 aNo, 9(a] Obtain the condition for the straight line

y=mx+Ctobe atangentto the circle x2 +y?=a2. 4] .

Ans:c=#+a1+m’

Umt 12: L1m1ts and Contxnulty

A lelt

lim 1-—cos mx

1. [076 Set B Q.No. 4d Evaluate: X — 0 1= cos nx 2
i Ans:%

lim Xx2—4x+4 !

2. [2076 Set C Q.No. 4¢] Evaluate: ks 9 @+ =10 3x— 10 | [2 |

Ans:0 !

3, maaluate ( x+a-4x). 2 |

Ans: 0
2
4. [2075Set B Q.No. 4d Evaluate i __3x4x2 4. . 2
Ans: 2
5. [2075 Set C Q.No. 4d Evaluate: XTO 1—::% . [2
| Ans % i
|. o |
6. '[2074 Supp Q.No. 4d Evaluate: xl_";a %(i—gfl | 2 ‘
: Ans: % |
: - 2_ 22
7. [2074 Set A Q.No, 4d Evaluate . '_T p1 a;(\ x-p) [2]
Ans: 2p
8. [2074.SetB QNo, 4d Evaluate i ( 2 +X~ \F() @
Ans: 0
im Ax—2 ‘
9. (2073 Supp Q.No. ﬂEvaluate X—>64 3 L [
Jx-4
Aﬁs:%

10. [2073 Set D Q.No. 4d Evaluate: im M rN

"x=1 x-1 |
Ans"‘L i
a?

l
]




12.

S

1

o

17.

1

19.

20.
21,

22,

~N

23.

‘24,

2

4

26,

27,

13.

14.

' lim
. [2071 Set C Q.No. 4d Evaluate % — o0 ( X+a —\/;() (2]

. lim sec? x-2
. porZSupp QNo 4d Evaluate: , g (0=, T 12

Ans: 2
[por2 Set C Q.No. 4d Evaluate: | (\j;( \/‘_3) 2
Ans: 0

[2072 Set D Q.No. 4d Evaluate: hm 4 iz = ?‘é 2]
Ans: 6

por2 SelE QNo.4q Evaluate: | oy sme . 2
| Ans: 0

[2071 Supp. Q.No. 4d Evaluate‘ (\IXT \]}) 2
Ans: 0

» Ans; 0
o lim o 4/x2+1
(2071 Set D Q.Np. 4 Evaluate: i bty 3 2]
Ans: 1
x2—p?. _
Ans: 2p

R071 Old QNo. 6d Find the limit of the function

2 +1
(x)= {%;:1 ffg: );>22 at x = 21f it exists. 2)

Ans:g

l :
2070 Supp Q.No. 4¢ Evaluate: Xfw \/(x -a)-y(x-b). [2

Ans: 0
im - 64
[2070 Set C Q.No. 4 ¢ Evaluate: ssh 32 18 [2]
~ Ans: 6
lim sec?x-2
[070 Set D Q.No. 4 d Evaluate -, /4 _—t AT~ T . [2]
.Ans: 2
I|m {-gosx /. )
2070 Old Q.No. 5 4 Evaluate: 0 X 2] |
Ans:'12-

R069 Supp QNo. 4 g Find the limit of the function
_ %1 when x<2

= 2
fx “4x+3 when x22. atx=2. - 2
Ans: 11
lzo_ssmo No &g Evaluate: ., " Wx-vx-3) 12
Ans: 0
lim \E’»_ —\12x+a
[2063 Set A OId Q. No. 53 Evaluate: 3 —— 2Ax-a) (2]
“ 1
Ans: Ns_a
lim 1- , ;
[2069 SetB Q. No.4d Evaluate: , o 1_;0—8%; (2
Ans:ﬁ!

28.

29.

30

31.

32.

- 33.

- 34.

35.

36.

37.

38.

39.

40.

41.

42

43,
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T a2
[2068 Set B Old Q. No. 5¢| Evaluate: ,  (a—x)tans,

Ans: 2
. 9

lim sin(x—a i

m Evaluate —Xi(:'aTl | 12

Ans: 52

lim  sin(x—a)

. Evaluate: ", ;™2 _ 22 2]

' ‘ Ans:go
: Lt
Evaluate: , _, (x \ [@+x) . v [2)
. Ans %
| hm \I1+x2 \/1—x2
[2066 QNo. 5(a] Evaluate: , 2]
. ; Ans: 0
Determine the limit o, -
=2-x forxSZ} A ke :
PO 4 forxs2 [3X =2, if it exists. (2]

Ans: limit exists and Is equal to -2

fim sin(x—a)
Evaluate: A . [2]

x—>a x2-a?

: _ Ans: 515
. lim - sin x® :
[2064 Q.No. 5(c) Evaluate , o — - [2
Ans:%d-
x2—4 ;
Iim X3 — 32'3
ST N B Evaluate: ) | o @
‘ Ans:‘:ém
5[ 2X -3[3 -x2
2061 Q.No. 5(a) Evaluate: x—>1 g : | [2]
i Ans:»\ﬁ

[2060 QNo. 5a] Does the limit of the function,

xwhenx>0
f(x)= { x when x < 0 &xistat x= 07 Justify your answer. (2]

Ans: exists & equals to 0

lim 1 - cos px o
Evaluate 03" c0s o« [2)
Ans:!é;

059 QnNo. 6] Does the limit of the function,

f(x) = i:2+_11 fgii 1} atx=1exist? 2l
' Ans: Yes, 1,:3‘.1 fix)=3

[958 o, () Evaluate: | o (Vxra-x) 2
Ans: 0

Evaluate: )'( 3 ﬁ}%ﬁ | 2

Ans: §
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44. 05T QNo. 6@ Find the limit of the function

X2 +2 x<5§
f(x) = at x=5if it exists. (2]
Ix+12 x>5 :
Ans: 27
a. Evaluate o (VX=X 73) 2
Ans: 0
46. 2056  QNo.  6(a Determine  the  limit  of
o oy ey
f(x)=x_: ;:;g atx =2, if it exists. (2]
Ans: -2

4 Marks Questiony|

47. 2076 Set B Q.No. 95 Fvaluate: 5

lim xc0s6 — Bcosx 4
-0 x-0 14

Ans:cot@+0sin@

- 48. (2076 Set C Q.No. 95 Evaluate: "i)n w. [4]

X=-y
Ans:siny-ysiny
o lim sin x .
49. 12075 GIE Q.No. 91} Prove geometncally 0 x T =1.  [4
‘ lim cos? (x +h)—cos?x -
50. [2075 Set A Q.No. 9t Evaluate: h—50 h . 4]
Ans: - sin 2x
f sin y -y sin x

51. [2075 Set B Q.No. 95 Evaluate: fy " 4
: Ans:siny-ycosy

: lim xcos 6 -0 cos x
52. [2075 Set C Q.No. 91} Evaluate: x>0 x—o - M
Ans: cos 9+ 0sing
2074 Supp Q.No. 95] Evaluate G el 4]

53. upp 0.9 5
=3 x-a
A'ns -l
V2
lim X =46 —x2

54. 2074 Set A Q.No. 95 Evaluater, ., ¥ =0 (4]
An;»: ﬁ

- S lim ysecy = xsec x
55. [2074 Set B Q.No. 9b] Evaluate: y 5> X V=X © 4]

Ans: sec x (1 + x tanx)
tan 2x — sin 2x

56. {2073 Supp Q.No. 9 Evaluate: Xh_r)noi . [4]
| Ans: 4
Lt xcos@- 9 COSX
57. [2073 Set C Q.No. 9b] Evaluate -0 ———x'_-a-—- : [4]
Ans: fzos 9+ 0sing
lim x coty - y cotx
58. {2073 Set D Q.No. 9p] Evaluate: A OO [4]

2y K=y

Ans: coty +ycosec’y

lim 3[3a X =

- X +a
59. [2072 Supp Q.No. 9b] EV3|Uate 53 4(x - a) [4]
- Ans: = 1
2a
' ' lim xcos® -0 cos x
60. p0728etC QNo 9B Evaluate: , o™= —p— 4]

Ans: cos 0 + 0 sin@

61.

62,

63.

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.

74.
75.

76.

77.

lim- fan x - sin x. . !

(2072 Set D Q.No. 56] Evaluate: x S0 5 . iy
Ans:\
S i
~ o lim Ax+2-4/4 '
[2072 Set E Q.No. 91 Evaluate: % =5 1 21
Ans; {
2

lim . xsiny—ysinx
2071 Supp. Q.No. 9] Evaluate Y X -y 4
Ans: siny - = yeosy
!

lim
[2071 Set C Q. No 9b] Prove geometrically: 60 sinB =0 R

lim  x cot® - 0 cotx l

[2071 Set D Q.No. 9b] Evaluate: % al] X-0 [4|

' _ Ans:cotg + ¢ Coseco

alirhia. lim 1+ cos mx

[2071 0ld Q No. 12b Of Evaluate: —1 tan?ax [4| l
Ans; 5 '
lim  tan2x - sin2x |
lzom Supp Q:No. 9bj Evaluate ML SR LN
; l Ans:4 |

2070 Set C Q.No. 9 b} Evaluat 58 -0

lim xcot@ - Bcotx ‘
’ i

Ans: cot6+9cosec |

l

T AFRR)

12070 Set D Q.No. 9 b} Evaluate

9

Ans:i

: . lim xcosy-ycosx

2070 O1d Q.No. 12 B Evaluate: Xy X—y {4

-Ans:cosy+ysiny |
) . Lt sin®

12089 Supp Q.No. 9 B Prove geometrically that: ‘050 0 — =114 |
: ' lim x cose ~0cosx _g,
[2069 Set A Q. No. 91) Evaluate: - 4

Ans cos 0 +0sind

li -y COS.
Ls Set A Old Q. No. 128] Evaluate my _cgu_y___' 4

Ans: cosy +ysiny
=2 \[e+12-4
Ans: 4

Lt x-\2-x "

2069 Set B Q. No. 1) Evaluate: ¥

E

2069 Set BOId_Q. No. 135] Evaluate: s 2x— \/2—:-2—)(2

' , Ans: 2
' lim 3[3x—3[2x+a Z
[2068 Q.No. o) Evaluate: | a( 2x-a) ) 4
Ans:‘;“l;: :

; ' lim 3a-x-4x+a
[2068 Old O.No. 128 Evaluate: , a du-a) (4
Ans: -“"‘1“

2

1



a*X) sec(a+x) - asec a

X (4)

Ans: asinasec’a+ sec a

| K00y
=0 4

Lt
No. 12 bf Evaluate:
8. 067 Q le Kes)
Im
1g, (066 Q.No. 12 (b) Eva|uate

Ans: sing - gcos 6

, . lim tan x +cot x
0. Evaluate: X—="21an x — cot x 4
: , Ans: 1
Im tan x - tan
G064 Q.No_ 13(b) Evaluate =
pr. EO64QNo. 13(b) Sy xoy 4]
Ans: sec? y
" ) Find the limit of the function for fix) =x+2
when x> O and f(x) = 4x+2 when x<Q at x = 0. 4]
Ans: 2
lim  xcos®-0¢
063 Q:No. 13(5) OR) fyy R
33. 2063 Q.No. 13(b) O Evaluate‘ Yy B 4]

Ans:cos 8+0sing

8. 062 Q.No. 12(b) Prove that ﬂ

. p062_QNo. 12b) OR A function s defined as:
I+2 i x<1
2+3 if x> 1 find, 4 () 4]
! Ans: §
im  tanx-tany
8, Evaluate: | = 4)
Ans: sec’y
lim tan x —sin x
8. Evaluate: , o = 3 (4]
' Ans:%

. lim e
8. [2059 Q.No. 12(b) Evaluate: x-—->oo\l} (\/}_\[ X - a) (4]

a
Ans: 2
: : ; lim sinx_
¢ [2058 Q.No. 12(b) OR] Prove geometrically: , o=~ =1 [4]
lim  sinx-=sin
9. Evaluate:, , | _x_——yJ 4]
» . Ans: cos y

. lim sin®
- Prove geometrically: g | 07~ = 1[4

1 2x -"2+2X2=2 [4]

lB- Continuity LSRR |

FORMULAE AND IMPORTANT POINTS

1. Afunction f (x) defined in the nelghbourhood of the point
X = a is said to be continuous at x = a if the followmg
three conditions are satisfied:

lim

 x>sa f (x) exists

i f(a)exists i
= lim '
. X—)af (x) = f (a)
A function f (x) is said to be continuous at the point x = a
if

lim im
-, Otherwise, the functlon f (x) is said to have a

| discontinuity at x = a.
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2 Marks Questions

1.

10.

1.

12.

13.

[2076 Set A Q.No. 49 Find the value of k for which the function[2]

2 f‘orx#3

x2
f(x)z{ X—2
k forx=3

is continuous.at the point x = 3.

Ans: 3

| , 2.
[2073 Set C @.No. 4d Find the limit of f(x) = 2 —Hasx—2. s

f(x) continuous? If not, find the point of disc_ontlnuny_. 2]
Ans: 4; Not continuous; Point of discontinuity is x = 2

2070 Old Q.No. 6 4 A function f(x) is defmed as follows:
x2when x > 1
f(x)= {2 when x = 1
X whenx <1 :
Justify, _ : ' 2]

Ans: Discontinuous
063 [Set A] Old Q. No. 6a | Show that the function

. Is the function continuous at X = 2?

fx) = { = Xf1 is not continuous atx=1. 2]
0 x=1 . .

2969 [set B 0ld_@ No. &d Prove that: f(x) = 353, 1S

continuous at x = —32 o 2]

2068 Old Q.No. 63 Examine the contmmty of the function
2 -1 ) _
Hy = X 46 atx=4. ' 2]

Ans: Discontinuous

[2067 Q.No. 6a] Test the continuity of
{x +2 whenx#2
fix)= =4 whenx= 2

atx=2. 2]
Ans: Continuous

-9
m 2065 Q. No. 6 a Discuss the continuity of thgz functlon e

-3

and point out the dlscontlnuny if exists. 2

’ Ans:if x=3
. T T N

[2064 Q.No. 6(c} Why the function f(x) = sin > Is not continuous
atx=0? 2

. TR
Is the function f(x)=3—— continuous at x = 1?[2]

Ans: Discontinuous
2061 Q.No. 6(a)} Show that the function

f(x) :{8 +L ;g: );: g is not continuous function at x=2.  [2)

A function is defined as
-1whenx<1
flx)= 9 x2+ 1 when x> 1
Examine whether the function is continuous or not at x = 1.[2]
Ans Discontinuous

.continuous at

2058 Q.No. 6(a) Is the function- f( )= 3

x = 37 Justify your answer. ; P
" Ans: Discontinuous
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J-x, Osx<%

" 44. [2076 Set B Q.No. 9b OR] Given f(x) =

—3+x,x2'23‘

Test f(x) for continuity at x = % If f(x) is not continuous-at x =7,

how would you make it continuous? o [4]
Ans: Discontinuous.

(1 el
2*X 0<x 2

. J1 B

15. [2076 Set C Q.No. 9b OR| Given f(x) = 2 X=9

3
kE—)(,—<x.<1
1
Show that f(x) has removable discontinuity at x = > Define

- 1
f(x) so as to make f(x) continuous atx= 7 [4]

A, .
X=2
1

>
3
(7]
NW o -

1< <
-X3<x

16. (2075 GIE_Q.No. 9b OR] A function f(x) is defined as
X% When 0 <x <1

fix)= 9% when1<x<2,
7x3when2<x<3
Show that f(x) is continuous at x = 1 and x = 2. (4]

17. [2075 Set B Q.No. 9b OR] A function is defined as follows:

3+2xfor—g$x<0
f(x) = 3—2xfor05x<%

-3 - 2x for x 2%
Show that f(x) is continuous at x = 0 and discontinuous at

X=§.

18. [2075 Set C Q.No. 9b OR) A function f(x) is defined as follows:

2x+1forx<1
f(x) = { 2forx=1"
' 3x forx > 1
Is the function continuous at x = 1? If not, can it be made

continuous atx=17 [4]
Ans: Discontinuous, Yes

19. [2074 Supp Q.No. 3b OR] A function f(x) is defined as follows:
x2-x-6

2—ox_3 forx=3
fx)=y5 :
3 forx=3

" Prove that f(x) is discontinuous at x = 3. Can the definition of
f(x) be modified so as to make it continuous at x = 3? If s,

how? : 4]

+x,0<x<%‘

4

20.

2074 Set A Q.No. 9b OR] A function f(x) is defined as follows; |

2x+3 forx<1
f(x) = 4 forx=1
6x-1 forx>1

~ |s the function continuous at x = 17 If not, how can you ma,

21.

22,

fx)=

it continuous? 4
“2x+3 forx<q

'Ans:No,f(x)={ 5 forx =1
6x-1 . forxsq

2074 Set B Q.No. 9b OR] A function f(x) is defined in (0, 3) &
follows:

x2 when0<x<1
X when1<x<2

| %xﬁ when 2 <x<3
Show that f(x) is continuous atx = 1 and x = 2 ) 4
[2073 Supp Q@:No. 9B OR] A function f(x).is defined in (0, 3) in

the following way: o P4 4
x2 when 0<x<1 ‘ ‘
x when1<x<2 -

f(x) =
l—xi’ when25x<3

| Examine the continuity of the function f(x) at x=1 and x=2.

23.

24,

25,

o , 3
discontinuous at x = ) [4)

Ans: Continuous atx =1andx=2
2073 Set C _Q.No. 9b OR A function f(x) is defined by

3
3+x when - <x <0.

3
fix)= 3-x when Osx<2

_3+x whenx 2%
Test the continuity of f(x) at x =0 and x = % [4)

" Ans: Continuous at x =0 and Discontinuous atx = 2

073 Set D Q.No. 9b OR| A function f(x) is defined by |

rx when05x<%

when x =

N |—

1
\1—xwhen§<x<1

Examine whether f(x) is continuous at x = % If not, define

f(x) so as to make it continuous. [4]

1
whenOsxq

x

Ans: Discontinuous, f(x) = when x =%

N

1-xwhen%<x<1
2072 Supp Q.No. 9b OR}-A function f(x) is defined as follows:
{3+2x for -312<x<0 |
fx) =

3-2x for0<x<3/P
-3-2x forx>3/2
Show that the function f(x) is continuous at x = 0 and




26, [2072_Set C Q.No. b OR} A function f(x) is defined as:

27.

28.

29.

30.

x2-x-6
X -2%-3 x#3
fx) ="\ 5
13 x=3

Prove that f(x) is discontinuous at x = 3. Can the definition of
f(x) for x = 3 be modified so as to make it continuous there? (4]

Ans: Yes

2072 Set D Q.No. 9b OR A function f(x) is defined as follows:
xX2+2 forx<§
fix)=9 20 forx=5
Ix+12 forx>5

Show that f(x) has removable discontinuity at x = 5. Is it
possible to make the above function continuous at x = 5? If
yes, how can it be made? ' 4]
[x*+2 forx<5

Ans: Yes; f(x) ={ 27 forx=5
3x+12 forx>5

2072 _Set E Q.No. 9b OR] A function f(x) is defined as:

x2-5 forx<4
fixy=y 8 forx=4

2x+3 forx>4 |
Show that the function is discontinuous at x = 4. Is it possible

to make it continuous at x = 4. If possible, how? [4]

x*~-5 forx<4
Ans: Yes, f(x) = 11 forx=4

2x+3 forx>4
[2071_Supp. Q.No. 9b OR] A function f(x) is defined as:

5x2+3 for x>1
fx) = { g for x=1

Bx+2 for x<1
Show that f(x) has a removable discontinuity at x = 1. [4]
R071 _Set C_ QNo. 9b0q-. Show that the function

_ X, when 0 <x<1/2 ey
f(x) = {1, whenx=1/2 s discontinuous atx =7,
1-x, when1/2<x<1

31.

4]

when 0 <x < 112

_ 1
Also, redefine f(x) so as to f(x) be continuous at x =7'.

X,

1
Ans: f(x)=32:

1-x,

when x = 1/2

.when1/2<x<1

R071 set D QNo. 9b OR] Show that the function
L when O <x<1/2.

fx) = 3 % when x = 1/2
(2’ when 1/2<x <1

" is discontinuous at x = 1/2. Also, redefine f(x) so as to f(x) b49

32,

continuous at x = 1/2.
R071 Oild Q.No. 120 A function f(x) is.deﬁned as follows:

» 3+2x for 32<x<0
fl)=93-2x for0<x<3/2
3-2x forx=3/2 K

. « B2
Show that:f(x) is continuous at x=0 & discontinuous at x=5.[4]

33.

34,
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070 Supp Q.No. 9b Of A function f(x) is defined as follows:

2x +1forx <1
f(x)={ 2 forx=1
3x forx>1

Is the function continuous at x = 17 If not, why? How can the

function be made continuous at x = 1? (4]
2x+1forx<1

Ans: Discontinuous, f(x) ={ 3 forx=1

3x forx>1

[2070 Set C Q.No. 9b O A function f(x) is defined as follows:

( =3
| 3+2 form <x<0

fx) =< 3-2x fOr03x<%

3
—3 2x forx > 9
[4]

Show that () is continuous at x=0 but discontinuous at x=5

35. 'pom Set D Q.No. 9 b Or}A function f(x) is defined below:
: g < [x+3forx=2 |
(x)—‘ 3x-1forx<2 _ :
Find the value of k so that f(x) is continuous at x=2. "~ [4]
i ; Ans: 1
[36. 2070 OId Q.No. 12 b Of
Investigate, the following function for continuity
~ 1+xwhenx>0
f(xy=2 when x=0 r atx=0. [4]
-1 -xwhenx<0 . .
Ans: Discontinuous
37. (2069 Supp Q.No.9b or] Given
'3x  when 0<x <%
=y ]
: ~3+x when x= 2
Is f(x) continuous at x = 3/2? If not, how would you make it
continuous? [4]
Ans: Discontinuous
38. [2069 [Set A] Q. No. 9b OR] Define continuity of a function at a

30

point. A function is defined as follows:
2x*- 18 ’
f(x)={ 3 for x#3
k for x=3

Find the value of k so that f(x) is continuous at x = 3. 4]

Ans: k=12
2069 [Set A] Oid Q. No. 12b OR] Define continuity of a function
ata point,

2-x* -for x<2
Given f(x)=9 3 for x=2
x4 for x>2

@

Ans: Discontinuous

Test the contmmty of the functions at x = 2.
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40. 069 Set 8] . No. 9b OR Show that the function 6. [2065 Q. No. 12 b OR] Test the continuity of the function:

1
x when 05x<§

1
when Xx= 7

=9 1

1
1-x when §<x<1
) 1
Is discontinuous at x =7 . Also, write how it could be made
continuous? 4
}wherja 0sx< %

X
1
2 x>
1
1-x when E<X<1
41. 2069 [Set B] Old_Q. No. 13b OR] A function f(x) is defined as
follows: : ;

2x+3 for x<1 '
fx)= 4 for x=1 is the function continuous atx=1?
6x=1 for. x>1

If not, how can you make it continuous? - k3 [4]
2x+3 for x<1

Ans: Discontinuous f(x) = { 5 for x=1
[ 6x-1 for x>1

42. A function f(x) is defined as follows:
2x+1forx <1 : o
fy=92 forx=1

Ix forx>1
Is the function continuous at x = 1? If not, can it be made
continuous at x = 1? ’ : [4]
2x+1forx<1
Ans: Discontinuous, Yes, f(x) = { 3 forx=1
", 3x forx>1
[43. 2068 Old Q.No. 12b (Or) . 3
A functions f(x) is defined by as follows:
2x+1forx <1
fy=92 forx=1
Ix forx>1 "y
Examine whether f(x) is continuous at x = 1. If not, can it be
made continuous at x = 1? 4 [4]
~ n , 2x+ 1 forx<1
Ans: Discontinuous, Yes, f(x) = { 3 forx=1
3x forx>1

4a, Discuss the continuity of the function:
ol f
f1x) = {x sin~ when x #0, atx=0. | n

=0 when=0 .
Ans: Continuous

45, 2066 Q.No. 12 (b) Of A function ‘s defined as follows:
=x whenx<0
f(x)=x  when 0<x<1
=2-x when x>1
show that it is continuous at x=0and x = 1. [4]

47.

- 48.

49,

50.

51.

52

53.

. [2056_Q.No. 12(b) OR] When does a function f(x) become

( - 1
x,whenOsx<'2'

{

N|—

1
1,whenx=_2

Nﬁ=J

atx=

: 1
1-x, when'2'< x<1
\
Ans: Dlscontlnuous

los4__QNo. 13(b) OR Show that the functioy

sin? ax 20
fx)=9 *¥*

1 ,x=0

is discontinuous at x = 0.

Redefine the function in such a way that it bép&nes

sin’ ax

'Ans:f(x)={ ;z L RFQ

: . _a ,X=0
Let a function.f(x) be defined by -

2-x2  forx<2
flx) = 3
x—4

forx=2
forx>2

Verify that the limit of the function exists at x = 2. Is the

function continuous at x = 2? State how you can make i

continuous at x = 0. 4

continuous. _ [4]

_ C(2-x forx<2

Ans: Discontinuous, f(x) = { -2 forx=2

) : ‘Lx-4 forx>2

Ro6+ Q.No. 12(b) OR] Discuss the continuity of the function

1 | A |

f1x) = {x sin’y where x =0 | n
0 when x=0 !

Ans: Continuous |

2060 Q.No. 12(b) OR] Discuss the continuity of the function |
fix)=|x] atx=0. _ 4

Ans: Continuous
2059 Q.No. 12(b) OR] When does a function f(x) become
continuous at a given point x = a? Test the continuity of

Y 2x+1forx<1
fix)= 2x  forx=1p atx=1 4
3x forx>1 g

|
|
|
|
\
|
i

Ans: Discontinuous |

Discuss the continuity of the function

2x+1 forx<1
fx)=2x . forx=1ratx=1" , (4]

3 forx>1
Ans: Discontinuous

2057 _Q.No. 12(b) OR] When a function f(x) becomes
continuous at x = a? :

2); +1 forx<1

Discuss the continuity of f(x)=2x forx=1¢7atx=1 [4
3x for'’x>1

Ans: Discontinuous

continuous at x = a? Is the function f(x) defined by

=3+2x -3/2<x<0 3
f()=3-2x  0<x<3/2 continuous at x =37 “
=-3-2x x>32

Ans: Discontinuous

|
!




Unit 13: The Derivatives
A. Derivatives of Algebralc

Functions

T ———

1.

Power Rule

—'(x)—nx" =

Derivative of a Constam

"'L)‘ =0,ceR

Denvatwe of a Constant Times a Functlon :
dx —[k-f(X)]=k dXf(x)

Derivaitive of a Sum of Functions

du dv
(U+V) dx *dx E

i Derlvatnve of.a Product of Functions

d
d—x[U'V]= "—("l.g. Jd)?).

Derivative ofa Quotrent of Functions

du dv
dx( )

Derivative of Composite Function (Cham Rule)

dy _x du
dx “du dx _
+ General Power Rule
_(1[_]: n-1 : ..d_g
dx =AU - g

> Marks Questions

\ & ’ d ' .
2076 Sét B Q.No. 5a] Find E)X(when x = 2at and y = 2at?,

2

g Ans: 2t
| ‘ el Jayic :
2075 GIE Q.No. 54| Find 3 when x3 +y3 = 3axy. 2]

Lay-x
Ans: y:—ax

- dy _ J 2
2074 Supp Q.No. 54 Find ' when y: W A 'XZ _a?’ [']
Ansi g7 (ﬁ\p—)

4 d |
2073 Set C Q.No. 53] Findva‘)yz when y = (x+ 1)(x+ 2)(x+3). 2]
Ans: 3x*+12x + 11

: ; ;
2073 Set D Q.No. 5] Find a‘f whenx =at, y =7 (2]
‘ Ans: -':!

1
2

o d
Bo70 Supp QN 54 Find - Wheny =
\/ 3x2-4x-1

Ans: —% (3x-2) (3x*—4x-1 )-"J

d 1 1
2070 SetC a No. 5 a| Fmd ay' when x=t+7 and y=t-7..12
t’+1

. Ans: gy
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. x ' ’ :
8. [2069 Supp Q.No. 5 4 Find theal ‘wheny=—fF="T1— [ °
: X ‘\’x+a +4)x%-a

A2 1Y
| ““‘-u(q;:: Y-a
9. IZOSS[SetA]Q.No.‘SdFind'y'Ifx°+y -3axy=0 - (2]
| . l : An;:%,y—_:'a%
L _ ' 1 ’
10. [2068 Q.No. 59 Fi ivative of — F— 2
»Fl‘n,d the derivative of ~— Nrpee [2

1. EEE NS B Find 3L if a2 + 20y +by2=1 2

- . dy _—fax+hy)
Ans.dx- by + hx

. [2076 Set.B Q.No. 104 Find from first principles, the derivative

of (bx —a)n. 35
- Ans: nb(bx - a)

2076 Set C Q.No. 104 Find from definition, the derivative of

(ax+b)". [4]
Ans: na(ax + b)"~

[2075 GIE Q.No. 109 Find from definition, the derivative of

x-2. o 4]

3

13.

14.

) Ans: ___f_—sx =
15. [2075 Set C Q.No. 10a Find from first principles the derivative of
X +5
i 4]
X - .
) ; Ans: 3—;;—!712
16. [2074 Supp Q.No.ﬂ@ Find from first principles the derivative pf
\/ 2% +3 " [4)
Ans: - .
2x+3
17. 2074 Set A Q.No. 104 Find from the first principles, the
derivative of ~\/2 -3x. 4]
Ans: - 2
242 -3x
18. [2074 Set B Q.No. 104 Find from first principles the derivative of
' 1
4
x=1 4
1
Ans: '_—“2()( m
19. 2073 Set D Q.No. 103 Fmd from defmmon the derivative of
j\f1 +X. [4]
: Ans: :
. A1+x
20. [‘772 Supp Q.No. 104 Find from first principles, the derivative
2—3x (4]
Ans: V__z -
5
21. [2072 Set E Q.No. 104 Find the derivative of \1 +x using the
(4]

first principles.
’ Ans: W
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22. 2071 Supp. Q.No. 104 Find the derivative of \F +x2 from the
first principles. (4]

X

b —

Ans..m

23. 071 Set C Q.No. 108 Find, from definition, the derivative of |

1
T L

1
Ans: W

24. [2071 Set D Q.No. 104 Find from first principles the derivative of

NS ' - M

' Ans: -

1
T
26. (2070 Set C Q.No. 10 d Find from first principles the derivative

of\[2-3x . : [4

-3
Ans: m
26. [2070 Set D Q.No. 10 4 Find from first principles the derivative
of \1+x . - [4]
' i Ans: — : &
“nf1+x
27. 2069 [Set A] Q. No. 104 Find from first principles the derivative
of\2x+3. » (4]
’ Ans: =
2x+3

28 2069 [Set B] Q. No. 104 Find from first pnnmplesvthe derivative

of f(x) = \/%:a ) v - 4

1
Ans: 57—

: 2(x + a)
29. [2068 Old Q.No. 133 Fmd from first prmmpie the derivative of

\/2x+3 , . ; ‘ 1[4]

Ans:“f__3
30. [2067°Q.No. 13 4 Find from definition, the derivative of —= \/- [4]
Ans: ——-xvz

31 poss Q.No. 12(a) OR] Find, from definition, the derivative of

\/X +2 , . 4

" )
NS 2+ 2™

32 MFmd‘lfrom first principle when y=x+\[x. [4]

Ans: 1 +-7_—
X
33. m 2058 Q.No. 13(a) Find from the first principles the derivative of
\/ 3x -4 ' : ) 4
' -3
AnS: 2ax - 4
34. m 2056 Q.No. 13(a) Find, from the first principles the denvatlve

ofy = 4]

a¥+b

_a— . -
Ans: Jtax + by

j,f1o dx (cot‘ x)

B. Derivatives of Tngonometrlc
“and Inverse Circular Functmns

" ;
1. Ox (sin x) = cos x

XA ‘g;(/cos‘IX)=—s'(n X
1'g, :/—C‘-(tah' x) .—.'se‘cz)i' ;

4 = 4 (secx) secxtanx

5 (cosec x) == cosec X cot X |
6. ', (cot X)=~ cosec X f, (4%

e d 5

"'—;z x € IR
:4"11 (sec x) |’<l>1
dx | l"?

1. [2076 Set C Q.No. 54 Find % when x2y2 = sin (x +y). 2

(x+y) - ﬁ
P €os (x 2X

2x°y - cos(x +y)

2. [2075Set B Q.No. 53] Fmd _X’ when x = tan tand y sintcost. [

l

Ans: cos’t +cos 2t '

3. [2074 Set A Q.No. 54 Find -X . When x=2atan e y = asecH. l2]

l
Ans: tan 6 ;‘

d
4. [o74 Set B QNo—a] Fmda% » when x = a (1 -cost)and

y=a(t+sint), [0 |

t
Ans: cot:_,‘

5. [2073 Supp Q.No. 53 Find 51 when x = a(cost + tsint), .1
y = a(sint - tcost). - ; 2

Ans: tant

6. [2072 Supp QNo. 53 Find% if X2+ y2 = sin xy 2]

2x—-ycosXxy |
Al

'xcosxy -2y |

7. [2072 Set D Q.No. 53 Fmd -1 when y = sec? (tan \&) . 12] ‘

Ans: ﬁ sec? (tan \[x ) tan (tan \x ) sect/x



"
g. [071Set C Q.No. 54 Find —dy; when x +y = sin (x +y),

2
Ans: -1
. [0715et D Q.No. 54 Find the derivative of tanx with respect to
CotX 2)
Ans: - tan?x
10. [2070 Set D Q.No. siIFlnd"Y“ when x -y = tan xy. (2]
Ans: 1L Seer

sin 2x :
11. [20700ld Q.-No. 5 ¢ Fmd d when y = tan-1( T+ cos2x) (2]
Ans: 1

| 2 E)ss _[Set A] Old Q. No. 5d Find —!, when x = a(t + sint),
y=a(l-cost). . y

(2]
Ans: tan%
‘ _dy 1 ,
13, [2069 . No. et
13. 2069 [Set B] Q. No. 54 Find dx Wheny AT 2]
' : Ans: sec x (tan x + sec x)
. .d
14. 2069 [Set B] Old_Q. No. 58] Find E%of y = 26-tan® and x=tan@[2]
) l Ans: cos 26
15. m Find 3 dy « When x=a cos? 6 and y= b $ine. 2]
Ans: -—%
_ i 4
16. Find the derivative of tan 1;5-——'203)(2)( 2
Ans: 1

. B Q. N035 Find J -when y=sin® and 6 = 5x2— 6x + 2.[2]

Ans: (10x — 6) cos (5x" — 6x + 2)

3 d - - 2X
%, Find aiwhere y= tan-! 1~ xz) [2]
Ans:;fj
. .qx =g -1 3 "'4X3 2
" GG S Find g, wheny =it (B4 1

f\ns:m .
dy 2 o
20, 2062 Q.No. 5(c) Find ax 1-x2

Ans: '—x!
21. 2061 Q.No. 5(c) ntiate sin x with feSPeCt to tan x. [2]
B 5] Difere e costx

2. Find a‘)y;when x=2atan @ andy = asec?6.[2] .

Ans:tan@ .
A, Find%ﬁ of x = asint, y = a cost. 2]
Ans: —tant
4 F_ind%ofx=aéin t,y=acost 2]
‘ ‘ ' | Ans: —tant

34.: 12069 [Set A] Old Q. No. 135] Find dy
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L Marks Questionsil
25. [2075 Set A Q.No. 104 Find, from the first principles, the
differential coefficient of the function sin2 (3x - 5). 4]

Ans: 3 sin 2 (3x - 5)
26. 2075 Set B_Q.No. 104 Find, from the first principles -the
derivative of cos2x, (4]

Ans: - sin 2x Y
27. 2073 Supp Q.No. 104 Find from first principles, the derivative

of \sin 2x . : ' [4)

o Arig: cOS 2x

\]sln 2x
28. Ro73 Setc Q.No. 104 Find from first pnnmples the derlvatlve of'
f(x) = sin2x . ‘ - 4]

| Ans: cos 2x

‘ - ’ \Isln 2x

29. 2072 Set C Q.No. 104 Find from the fnrst principles, the
derivative of tan (3x - 4). S

_ Ans: 3 sec” (3x~4)
30. [2072 Set D Q.No. 10a] Find from the first principles, the

derivative of sin x. - [4]

' Ans: cos x

31. (2070 Supp Q.No. ﬁl Find from first principles, the- derivative
of cos2x. [4]

, Ans: - 2 sin2x

32. 20700/ QNo. 133 Or] Find g -1 if xy = tan(x2 +y?). 4]

.Y - 2x sec’ (x’+ y?)
A 2y sec? (X + yI) - x
33. [2069 Supp Q.No. 10 a Find from first principles the derivative

of sec x. 4]

Ans: sec x tan x

dx of y = sin. 2x from first

4]
Ans: 2 cos 2x

35. 2069 [Set B] Old Q. No. 12b oR] Find from definition the
_ derivative of sin?3x. 4]

, Ans: 3 sin 6x
36. m 2068 Q.No. 104 Find from first pl’lnCIp|e the derivative of
sin 4x. 4

Ans: 4cosd4x

37. m Flnd from first principles the derivatives of
sin 2x. 4

Ans: 2 cos 2x
38. [2065 Q. No. 13 a Find from first principles, the derivative of

fsin 2x. [4]

_Cos 2x_

Vsin 2x

39. {2064 Q.No. 12(b) OR] Find from deﬁmtlon the derivative of cos?
X. (4]

Ans: - cos 2x

principles.

Ans: —

40. [2062 Q.No. 13(a] Find from definition the derivative of \/tan x.[4]

SOC X
Ans; —=%-

“2+ftan x
41. Flnd—y'from first pnncnple ofy = \]tan x 4

sec? x

Z\Itan x

Ans:
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42. {2058 Q.No. 13(a) Find, from detlmtuon, the derivatives of -
sin 2x . (4]

Ans: 2 cos 2x

43, Find from the first principles the derivative of

y = sin 2x ' ; 4]

Unit 14: Applications of Derivativeg )

A. Maxima and Minima

Ans: =28 2x
“fsin 2x
C. Derivatives of Logarithmic and
Exponential Functions
FORMULAE AND IMPORTANT POINTS
o d . 1 e
1. gx(nx)=3
W
2. 9% (e =¢

: 3 If f(x) > 0, for all x on an lnterval I, then.fis, mcreasmg

' 4. Maxima and Minima of Function of One Variable

_il. - The function f (x) is said to have a local minimum Y

1. [2075 Set A Q.No. 54 Find the derivative of In(In \/). 2]
1

| ns: St n‘\j)_(
2. RO75SetC QNo. 5d Find the derivative of eV | 2
Bribs & e sinx
2 NACOS X
.. 3. [2072SetC Q.No. 59 I y = esin(ogx), ﬁnd g mstF [2]

Ans: ;1(' sin o9 .cos (Iog x)

4. 2072 Set E Q.No. 54 Find the _differential coefficient of

In (sec x +tan x). : ~ [2]

’ ‘ Ans: sec x

5. [2071Supp. Q.No. 54 Find the denvatlve of eVsinx [2)
| ‘ Ans.: _2:;’51“:_)( ’em
6. [EETOMaNo 89 Find 0= of y = sloon, T

Ans% e*"*#cos(logx)

- Find g)% of y = esin fog ) 2

Ans:% e %92 cos (log x)

_ Fmd

L ofy=e¥sin(logx). - 2]
. Ans: e [c_og_(?g_)_r).+ 5 sin (log x)]

~ [2071 Old Q.No. 133 Find from  definition, the derivative of
/Ogex ; I

5 A tunctlon f defined on an interval [a, b] is said to have

Teo o

iii. If f'(x) does not change sign, then-f (x) has neither

_' 7. Concavity of Curves

~—'.o's»9°‘ a

<ii. ff'x)>0 for X =g, then f (x) has a minimum value at

FORMULAE AND IMPORTANT POINTS

1. The derivative of f (x) at x.= a is written as
lim f(a+Ax)—f (a)
@ =450 AX :
2. .The slope of the tangent to a curve is called the slope of
the curve:

on I. If f (x) < 0 for'all x on I, then f is decreasing on |,
The points where f ‘(x) = 0 are called stationary points,

i.  The function f (x) is said to have a local maximum at
. "X = c if there exists h >' 0 such that f (c) > f (x) for all
Xxe(c-nh, c+h) X # C.

-x =.c if there exist h,> 0 such that f (c) < f (x) for all
‘X'e (c-h,c+h), x=c. Iff (x) has a minimum at ¢ then
‘f (c) is called the local minimum value. of f (x).

~ absolute (globat) maximum value at x-= X, if f (x) <f. (Xo)
forallx € [a, b]
: Slmutarly, a function f defined on an interval [a, b] is said
to have absolute (global) minimum value at x = xq if
f(x) = f (xo) forall x € [a, b].
First Derivative Test
Find all critical points.
‘Locate the critical points on the number line.
Determine the sign of f '(x) for each interval.
Now let x increase through each critical value x = c,
If f'(x) changes from + to -, then f (x) has a relative
(local) maximum value at x = ¢.
ii. If f'(x) changes from - to +, then f (x) has a relative
. (local) minimum value at x = c.

<maximum nor minimum value.

A point on a curve at which the curve changes from
concave upwards to concave downwards or vice versa
is called ‘a point of inflection. ‘At the point of inflection,
£'(x)= Obutf"‘(x);:o

Second Derivative Test

Find all critical points.

Evaluate f " (x) for each critical point x = ¢. : .

If f *(x) < 0 for x = ¢, then f (x) has a maximum value at
X =C.

X=C.

iii. If f"(x) =0 at x = ¢, then this test fails to determme
maximum (minimum) value. In this case, we apply first
“derivative test.

i

'[2076 Set B Q.No. 5 Determme the interval in which the

1 4l
function f(x) =7 7 X - xis increasing or decreasing, 12

Ans: Decreasing on (—w, 1) and Increasing on (1, o




;. [2076 Set C Q.No. 5d State what do f ' (x) > 0 and f ' (x) <0

represent for any curve y = f(x). [2)
Ans: Increasing function and decreasing function
5. 075 _GIE _QNo. 54 Test whether the function

10.

11.

12.

13.

14,

15.

18.

1.

18,

f(x) = 2x? - 4x + 3 is increasing or decreasing on the interval
(1, 4). (2]

Ans: Increasing

4 [2075 Set A Q.No. 55 Find the minimum value of the function

2 +4x +7, 2

Ans: Min. value =5 at x = —1,
(075 Set B Q.No. 5d Examine the increasing or decreasing

2
Ans: Increasing for all x eR except x =0
(2074 Supp Q.No. 5¢ Show that the function f(x)=2x3-24 +15is

2

nature of the function y = x —% ;

increasing at x = 3 and decreasing at x =%.

{074 Set A Q.No. 5 Examine whether the function -
f(x) = 15x2 -~ 14x + 1 is increasing or decreasing at

A B
x=7F andx=". 2]

Ans: Decreasing at x = % , Increaseing at x =g

2074 Set B Q.No. 5d Find the intervals in which the function

f(x) = 5x3 - 135x + 22 is increasing or decreasing. [2]
Ans: Increasing on (—w», -3) U (3, ») and Decreasing on (-3, 3)
(2073 Set C Q.No. 5d Find the interval in which the function
f(x) = 3x2- 6x + 5 is increasing or decreasing. [2]
Ans: f(x) is decreasing on (—wo, 1) and increasing on (1, «)

' 1 .. ,
[2073 Set D Q.No. 5¢ Show that f(x) = x - % Is increasing for

allx e Rexcept at x = 0. (2]
072 Set C Q.No. 5d If f(x) = 2x3 — 6x2 + 5, determine where

does the graph of the function concave upward. [2]
‘ Ans: (1, »)

lgori Set D Q.No. 5& Examine whether the function
fix) = 15x2 - 14x + 1 is increasing or decreasing at

[2]

' 2 -5
Ans: Decreasing at x = 5 and increasing at x = 2

071 Supp. Q.No. 55 Show that the function y = x3— 3x2+6x +3
has neither maximum nor minimum values. e .[2]
071 Set C QNo. 59 Find the intervals in which
f(x) = x2— 2x + 10 is increasing or decreasing. 2

Ans: Decreasing on (- », 1) and increasing on (1, «)

071 Set D Q.No. 5d Find the minimum of f(x) = 3x2 — 6x : 4. [g]
ns:

Roro” Supp Q.No. 5c Examine whether the function
f(x) = 2x3 - 24x + 15 is increasing or decreasing at x = 3 and
x=3/2. [g]

Ans: Increasing at x = 3, Decreasing at x = 2

2070 Set C aNo. 5 d Find the interval in which the function

f(x) = 3x2 - 6x + 5 is increasing or decreasing. 2]
Ans: Increasing on (1, ») and decreasing on (-, 1)

2069 Supp Q.No. 5 d Find the interval in which the function
f(x) = x2 - 5x + 6 is increasing or decreasing. 2]
Ans: Decreasing on (—w, 5/2) and increasing on (5/2, )

2 S
x-sandx~2.

26.

29,
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19. [2089 [Set B] Q. No. 59 For any curve y = f(x), what do
f(x) > 0 and f(x) < 0 represent? ’ 2]
Ans: Increasing and decreasing functions.

20. Q068 __Q.No. 5 FExamine - whether the  function

f(x) = 15 x2 — 14x + 1 is increasing or decreasing at
2]

: 5
Ans: Decreasing at x = % and increasing atx =%

21. [2076 Set B Q.No. 15 Write the criteria for the function y = f(x) to
have the local maxima and local minima at a point. Find the
local maxima and local minima of f(x) = 2x3 — 15x2 + 36x + 10.
Also find the point of inflection. 16]

Ans: Max. value = 38 at x = 2; Min. value = 37 atx = 3;

- 5
Point of inflection isatx = 2

[2076 Set C QNo. 18 Find the absolute maxima and absolute
minima of the function f(x) = x3 - 3x2 +5 on [- 2, 2]. Also find
the point of inflection, if any. [6]-

Ans: Absolute max..value = 5 at x = 0; Absolute min. value = -1:
atx =—,

Write the criteria for the function y = f(x) to
have the local maxima and local minima at a point. Find the -
local maxima and local minima of f(x) = 2x3 — 15x2 + 36x + 10.
Also find the point of inflection, if any. (6]

Ans: Max. value = 38 at x = 2; Min. value=37 atx = 3;

22,

23.

- 3
Point of inflection is at x = 2

12075 GIE Q.No. 15 oR] A window is in the form of a rectangle
surmounted by a semicircle. If the total perimeter is 9 m, find

the radius of the semicircle for the greatest window's area. [6]
' 9

24.

Ans m

’ ; 4+x
(2075 Set A Q.No. 18 Determine the intervals in which the
function f(x) = x* - 4x3 is concave upwards or downwards.
Also, find the point of inflection, if they exist. [6]

* Ans: Concave upward on (—w, 0) U (2, );
Concave downward on (0, 2); Points of inflection at x = 0,2

2075 Set B Q.No. 1§ Find the absolute maxima and absolute
minima of the function f(x) = x* - 3x2 + 5 on [-2, 2). Also find
the point of inflection, if any. (6]

: . Ans: Absolute maximum = 5 at x =.0; Absolute
maximum = -15 at x = =2; Point of Inflection is at x = 1

[2075 Set C Q.No. 1§ List the criteria for a function y = f(x), to
have the local maximum and local minimum at a point. Prove

25.

27.

1
that f(x) =x + 7 whose maximum value is less than its
minimum value. 6]

2074 Supp Q.No. 1§ Determine where the graph is concave
upwards and where it is concave downwards of the function
f(x) = x4 - 8x3+18x2- 24 6]

Ans: Concave upward on (~w; 1) U (3, )
Concave downward on (1, 3)

2074 Set A Q.No. 1§] List the criteria for a function y = f(x), to have
the local maxima and local minima at a point. Find the local
maxima and local minima of f(x) = 4x3 - 15x2 +12x +7. [6]

. 39
Ans: Max. value 1-—4' at x =%, Min. value =3 atx = 2

28.
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30.

3.

32.

33.

34.

35.

36.

37.

38.

2074 Set B Q.No. 1§ Write the criteria for the function y = f_(x)
{0 have the local maxima and local minima at a point. F!nd
the local maxima and local minima of thg .functlop
f(x) = 2x3 - 15x2 + 36x + 10. Also find the point of mﬂectioni b!;
any.

Ans: Max. value = 38 at x = 2, Min. value=37 atx =3,

3
Point of inflection is at x = 2

073 Supp Q.No. 1§ List the criteria at which the function
y = f(x) will have local maximum and local minimum va!ues.
Find the maximum and the minimum values of the function y
= 4x3 - 6x2 — 9x + 1 on the interval -1 < x < 2. Also find the

point of inflection. ’ [6]
=25 3
Ans: Max. value =-;' atx= —% , Min. value = =2 at x =9

1
Point of inflection is at x = 2

[2073 Set C Q.No. 1§ Determine the maximum and minimum
value of f(x) = 2x3 - 9x? + 12x 4. Also find the point
inflection, if any. : “age [6]

Aqs: Max. value =1 at x = 1, Min value =0 at x = 2,

: 3
- Point of inflection is x = 2

2073 Set D Q.No. 18 Define the absolute maxima and absolute
minima of the function. Find the absolute maxima and
absolute minima of f(x) = x3-3x2 + 5 on [-2,2]. Also find the
point of inflection, if any. 6]

Ans: Absolute max. value =5 atx =0,
Absolute min. value =-15 at x = -2, Point of inflection x = 1

2072 Supp Q.No. 19] List the criteria for the function y = f{x) to
have the maximum and minimum value at a point. Find the
local ‘maxima and local minima of the " function
fix) = 2x3-15x2 + 36x+5. Also, find the point of inflection.  [6]

Ans: Max value = 33 at x =2, Min. value =32 atx = 3,

Point of inflection at x = g

Ro72 Set C Q.No. 15 If y =1(x) represents a certain curve, what
do f' (x) > 0, f (x)<0 and f' (x) = 0 at a point represent? Find
the interval in which the function f(x) = 2x3 = 15x2 + 36x +1 is

increasing or decreasing. Also, find the point of inflection. [6]
Ans: Increasing, decreasing and stationary point; Increasing on
(—o0, 2) U (3, 0); decreasing on (2, 3), point of inflection at

x=5

2072 Set D Q.No. 1§] List the criteria for the function y = f(x) to
have the local maxima and local minima at the point
x = a. Find the local maxima and local minima of the function
f(x) = 2x3 -9x2 ~24x + 3. Also find the point of inflection. 6]

Ans: Maximum value = 16 at x = -1,

Minimum value = -109 at x = 4, point of inflection at x =%

2072 Set E Q.No. 1§ List the criteria for a function y = f(x) to
have local maximum and local minimum at a point. Find the
local maxima and local minima of the function
f(x) = 12x5 —45x* +40x3 + 6, (6]

) Ans: Maximum value =13 at x = 1,
‘ Minimum value = -10 atx = 2
2071 Supp. Q.No. 15 Find the local maxima and minima and
points of inflection: f(x) = 2x3-15x2+36x+ 5. 6]

Ans: Max value=33 at x = 2,

- Min. value = 32 at x = 3, Point of inflection at x =g ‘

ofy

39

40.

41.

42.

. 43.

. [2071 Set C QNo. 1§ A window is in the form of a rectangj,
surmounted by a semi circle. If the total perimeter is 9m, fing
the radius of the semicircle for the greatest window area, K

8
Ans.mm

2071 Set D Q.No. 1§ Find the absolute maxima and absolutg

minima of the function. f(x) = x® - 3x? +5 on [-2, 2]. Alsofing
the point of inflection of f(x), ifany. 5

. Ans: Absolute max. value =5 atx =
. Absolute min. value = =15 at x = =2, Point of inflection x = 4

2070 Supp Q.No. 15 Find the local maxima and local minim
of the function f(x) = 4x3 - 6x2— 9x + 1 on the interval (-1, 2)
Also find &.... point of inflection. ' 1)

I ! S . R
Ans: Max. value =7 atx=-7; Min value = =5~ at x =7 ; Point

-

of inflection =%

have the local maxima and local minima at a point? Find the
local maxima and local minima of the function

2070 Set C Q.No. 15) List the criteria for the function y =f{x)to |

f(x) = 4x3 ~15x% +12x +7. Also, find the point of inflection. [§] -

Point of inflection is at x =%

2070 Set D Q.No. 1§ Write criteria for the function y = f(x) to
have the local maxima and local minima at a point. Find the
local maxima and local- minima of the function

- f(x) = 2x3 - 9x2 - 24x + 3. Also find the point of inflection. [6]

Ans: Max. value = 16 at x = —-1; Min. value = -109 at x = 4; qunt

of inflection is at x =%

(2069 Supp Q.No. 15 Determine the maximum and minimum

- values of the function f(x) = 4x3-6x2 - 9x + 1 on the interval

45.

46.

47.

(=1,2). Also find the point of inflection. [6)

Ans: Max. value =-;—at x= —'l; ,Minvalue=3 atx=2

The point of inflection is at x =';'
2069 [Set A] Q. No. 15 What are the criteria for a function
y = f(x). to have the local maxima and local minima at a
point? Find the local maxima and local minima of the function
f(x} = 4x* = 6x* - 9x + 1 on the interval (-1, 2). Also find the
point of inflection. (6]

2 3
; Min value=—2g§ atx=7,

. 7
Ans: Max value =z atx=- 2

1
Point of inflection = 7

2069 [Set B] Q. No. 15 Find the maximum and minimum values

pf the function f(x) = x* - 6x2 + 9x - 2. Also, find the point of
inflection, if any. (6]

Ans: Max value =2 at x=1; Min value = -2 atx=3;
. Point of inflection x = 2

List the criteria for the function y = f(x) to have

local_ maxima and local minima at a point. Find the local
maxima and local - minima of the function
f(x) = 4x3 - 15x2 + 12x + 7. Also, find the point of inflection. [6!

39
Ans: Max. value =T atx= ‘;-: Min. value=3 at x=2,

Point of inflection is at x = %

9 1 ;
Ans: Max. value =§;atx=_5; Min value =3 atx=2; |




49.

50.

51.

52.

53.

55,

56.

57.

58.

59.

60.

61,

63.

|
X

yarks ( uestions (Old Syllabus

4. 071.01d Q.No. 13a of Determine where the graph is concave

upwards and where it is concave downwards. Also find the
point of inflection f(x) = (x - 1) (x’ ~ 5). [4]
Ans: Concave upward for x<-1; Concave downward for ~1<x<1,
Concave upwards for x > 1; Point of inflection = -1, 1

070 Old Q.No. 13 & Examine the maxima and minima of the
fanction 4x? — 6x2 + 3x. Also find the point of inflexion, if any. [4]

2
[2069 [Set A] Old Q. No. 13a OR] Show that: x5 — 5x4 + 5x3 - 11is
maximum when x = 1 and minimum when x = 3. 4]
R069 [Set B] Old_Q. No. 12t] Show that: x5 - 5x* -1 =0 is
maximum when x=1, minimum when x=3, neither when x=0. [4]
2068 Old Q.No. 13a(Or} Find the maximum and the minimum

value of the function: f(x)=2x3-9x>-24x + 3. 4]
Ans: max. value = 16 at x = -1, min. value =-109 at X =4.The

Ans: Neither maxima nor minima and Point of inflection =

point of inflection is at x =%

067 Q.No. 13 a OR] A man wishes to fence a rectangular
garden with 256 meter fencing material. Find the maximum

area he can enclose. [4]
Ans: 4096 m?

[2066 Q.No. 13 (a) OR] Using derivétives, find two numbers

whose sum is 10 and sum of whose squares is minimum. (4]
Ans: 5,5

R065 Q. No. 13 a OR| Show that the rectangle of largest
possible area for a given perimeter is a square. [4]

064 Q.No. 12(b)] Find the maximum area of a rectangular plot

of land which can be enclosed by a rope of length 60 metres. (4]
Ans: 225 m®

063 QNo. 12(a) Calculate the maximum and minimum

values of x3— 3x2—9x +27. [4)
Ans: Max. value 32; min value 0

062 Q.No. 13(a) OR] Show that the rectangle of largest
possible area for a given perimeter is a square. [4]
2061 Q.No. 13(a) OR} A man wishes to fence a rectangular
garden with 256m fencing material. Find the maximum area

he can enclose. 4]
Ans: 4096 m

2060 Q.No. 13(a) OR] Find the maximum and minimum value of
the function x° — 3x2 + 6x + 5, if it exists. Also, find the point

of inflection. _ (4]
Ans: Neither maxima nor minima; point of inflection = 1

R053 QNo. 13(a) OR) Show that the rectangle of largest
possible area for a given perimeter is a square. 4]

. 2058 QNo. 13(a) OR] Show that the rectangle of largest

possible area for a given perimeter is a square. (4]
2057 Q.No. 13(a) OR] Find the maximum and minimum values
of the function f(x) = 4x3— 6x2— 9x + 1. Also find the point of
inflection. v \ [4]

Ans: Max. value = -;' atx = -%‘, Min. value = -2—25' atx =% & Point

of inflection is x = %

. [2056 Q.No. 13(a) OR] Determine where the grabh is concave

upwards or concave downwards for
f(x) = x4~ 8x3+ 18x2-24. Also find the point of inflection.  [4]

Ans: Concave upwards for x < 1 and x > 3; Concave downwards
for 1< x < 3; points of inflection are x=1, x=3
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B. Rate Measure
FORMULAE AND IMPORTANT POINTS

Let y = f (x) be the single valued continuous fungti‘(l}n. If -
Ax and Ay be the small’ increments 0N ‘x “and Iy'
ay _foeasx= £09 opesents the.
AR SR S B e
slope of the secant line to the curve y = f (x). This can be
regarded as the average rate of changeof y w‘ith;v(e;spectr,.‘, .
to x in the interval from x to x + A, -~ =< . ;
Physical Interpretation of Derivative = .. "
: As fray-f@®)
TG TE a2y
lim av _dv d’s ;
A=A 50Al S dto dtt

respectively. Then

- 'Average vélqcity:

6 Marks Questions
7.

. :

1.

2075 Set C Q.No. 5¢| Find the rate of change of the volume (_)f
a cylinder of radius r and height h with respect to a change in

the radius. - [2
Ans: 2zrh

R073 Supp Q.No. 5d A stone thrown into a pond produces
circular ripples which expand from the point of impact. If the
radius of the ripple increases at the rate of 3.5 cm/sec, how
fast is the -area growing when the radius is 15cm?
C(m=22y v

. Ans: 330 cm? Isec
2072 Supp Q.No. 5¢] A stone thrown into a pond produces a
circular ripples which expands from the point of impact. If the
radius of the ripple increases at the rate of 3.5cm/sec, how
fast is the area growing when the radius is 15cm?
(7r=22I7) : [2)

Ans: 330 cm¥/sec

[072 Set E Q.No. 5b Find the rate of change of volume of a

cylinder of radius r and height h with respect to a change in

radius. [2]

? Ans: 2xnrh

[2070 Set D Q.No. 5 ¢] A stone thrown into a pond produces
circular ripples which expands from the point of impact. If the -

“radius of the ripple increases at the rate of 3.5 cm/sec, find
how fast is the area growing when the radius is 15 cm.
(mc=22[7) Ans: 330 cm¥sec [2)
[2069 [Set A] Q. No. 5¢| The side of a square sheet is increasing
at the rate of 5 cm/min. At what rate is the area increasing
when the side is 12 cm. long? 2

Ans: 120 cm*min

[2076 Set B Q.No. 15 OR] Water flows into an inverted conical
tank at the rate of 42 cm3/sec. When the depth of the water
is 8 cm, how fast is the level rising? Assume that the height
of the tank is 12 cm and the radius of the top is 6 cm. 6]

cm/ sec

21
Ans: 8x

[2076 Set C Q.No. 15 OR} The volume of a spherical balloon is
increasing at the rate of 25 cm?/sec. Find the rate of change
of its surface at the instant when its radius is 5 cm. 6]

Ans: 10 cm? Isec.
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9.

10.

1.

12.

13.

14.

15.

16.

17.

18.

2075 Set A Q.No. 15 OR| A man 150 cm tall, walks away from a

source of light situated at the top of a pole 5§ m high at the

rate of 0.7 m/s. Find the rate at which "[6]

a. his shadow is lengthening.

b. the lip of his shadow is moving, when he is 2m away
from the pole.

Ans: (a) 0.3 m/s; (b) 1 m/s
075 Set B Q.No. 15 OR) The volume of a spherical balloon is
increasing al the rate of 25 cm¥/sec. Find the rate of change
of its surface at the instant when its radius is 5 cm. 6]

Ans: 10 cm?/sec

{2075 Set C Q.No. 15 OR] Water flows into an inverted conical
tank at the rate of 24cm3/min. When the depth of water is 9
cm, how fast is the level rising? Assume that the height of
the tank is 15 cm and the radius at the top is 5 cm.

3n

Bon Supp Q.No. 15 OR] Two concentric circles are expandlng
in such a way that the radius of the inner circle is increasing
at the rate of 10 cm/sec and that of the outer circle at the rate
of 7 cm/sec. At a certain time, the radii of the inner and the
outer circles are respectively 24 cm and 30 cm, At that time,
is the area between the circles increasing or decreasing? [6]

2074 Set A Q.No. 15 OR] A spherical ball of salt dissolving in
water decreases its volume at the rate of 0.75 cm3/ min. Find

the rate at which the radius of the salt is decreasing when its
radius is 6 cm. 6]

1
. 192 n
2074 Set B Q.No. 15 OR] The side of a square is increasing at
the rate of 0.2 cm/sec. Find the rate of increase of the
(i) perimeter-of the square and (i) area of square when the

side of the square is 12 cm. ‘ [6]
Ans: (i) 0.8 cm/sec (ii) 4.8 cm¥sec

2073 Set C Q No. 15 OR] If the radius of a circle.increases at a

Ans:

_uniform rate, prove that its area will increase at a'rate which

varies as its radius. 6]
2073 Set D Q.No. 15 OR] Water flows into an inverted conical
tank at the rate of 42cm3/sec. When the depth of water is 8
cm, how fast is-the level rising? Assume that the height of
the tank is 12 cm and the radius of the top is 6 cm. 6]

21
Ans: '8— cmisec

{2072 Set C Q.No. 15 OR| A sphencal ball of salt dissolving in
water decreases: its value at the rate of 0.75 cm3/min. Find
the rate at which the radius of the salt is‘decreasing when.its
radius is 6 cm. [6]

cm/min

Ans: 1527

[2072 Set D Q.No. 15 OR] Two concentric circles are expanding
in such a way that the radius of the inner circle is increasing
at the rate 10 cm/sec and that of the outer circle at the rate of
7 cmisec. At a certain instant, the radii of the inner and the
outer circles are respectively 24 cm and 30 cm. At that time,

is the area between the circles increasing or decreasing?

(6]

How fast?
Ans: 60n cm?/ sec (decreasing)

8

8 i
- cm/min
AN 22,

cmi/sec -

19.

21.

23.

24,

25,

26.

27.

[2072 Set E Q.No. 15 OR] A ship sailing east at 15 kmihr Pag

a point A at 11 AM. A second ship sailing south at 10ky, %
passed A at 9 AM. How fast was the ships separatmg ay
PM?

Ans; 17k Iﬁ]

. [2071 Supp. Q.No. 15 OR] A ship sailing east at 15 km fh

passed a point A at 11 A.M. A second ship sailing soulh |
10 km/hr passed A at-9 AM. How fast were the Shiy |

separating at 1 P.M.? i
Ans: 17 kmlh

2071 Set C Q.No. 15 0f Water flows into an inverted COniy

. tank at the rate of 42 cm3/sec. When the depth of the Way

is 8 cm, how fast is the level rising? Assume that the hejgy,
of the tank is 12 cm and the radius of the top is 6 cm. [6]

21
s Ans: 8x (;mlsec

IT 1.Set D Q.No. 15 0f The side of a square is increasing
the rate of 0.2 cm/sec. Find the rate of increase of fy.
(i) perimeter of the square, and (ii) the area of the squars |

when the side of square is 12 cm,
Ans: (i) 0.8 cm/sec (ii) 4.8 cm¥sq,

Ro70 Supp Q.No. 15 J Water flows into an inverted conicy I
tank at the rate of 42cm3/sec. When the depth of the water s |
8 cm, how fast is the level rising? Assume that.the height of
the tank is 12 cm and the radius of the top is 6 cm. ]

21
Ans: B = Cmisec

[2070 Set C Q.No. 15 Of] A spherical ball of salt is dissolving in
water in such a way that the rate of decrease in volume a
any instant is proportional to the surface. Prove that the
radius is decreasing at the constant rate. _[6]
2069 Supp Q.No. 15 OR] If the volume of an expanding cube is
increasing at the rate of 5cm3min, how fast is its surface

area increasing when the surface area is 24 sq cm? (6]
-Ans: 10 cm¥min

2069 [Set B] Q. No. 15 Oq The volume of a spherical balloon is
increasing at the rate of 25 cubic cm/sec. Find the rate of

change of its surface at the instant when its radius is 5 cm. (6]
Ans: 10 cm?/sec

2068 Q:No. 15(07) A spherical ball of salt dissolving in water

decreases its volume at the rate of 0. 75cm3/min. Find the

rate at which the radius of the salt is decreasing when ifs |
radius is 6cm. ‘ (6]

———cm/min
' 4

28.

Ls Q.No. 10b Oq A spherical ball of salt is dissolving in

water in such a'manner that the rate of decrease in volume '

29.

at any instant is proportional to the surface. Prove that the
radius is decreasing at a constant rate. - [4
R| Water flows into an inverted conical vessel
at the rate of 24 m¥m. When the depth of water depth of

water is 4 m, how fast is the level rising, assuming that the
height of the vessel is 8 m and the radius at the top is 2 m? [4

Ans: -23 m/min




30.

.

32.

33.

35.

36.

37.

38.

2066 C Q.No. 10 b OR] If the volume of an expanding cube is

increasﬁng at the rate of 4ft¥min, how fast is its surface area
increasing when the surface area is 24 sq ft.? 4]

Ans: 8 ft'/min
2068 Q.No. 10 b OR If the area of a circle increases al a

uniform rate prove that the rale of increase of the perimeter
varies inversely as the radius. 4]

2065 Q.No 10 b OR An aeroplane is flying horizontally a

, - S
height of§ mile with a velocity of 15m.p.h. Find the rate at

which it is receding from a fixed point on the ground which it
passed over two minutes ago. [4]

Ans: §
2064 Q.No. 10 b OR] A stone thrown into a pond produrggg
circular ripples which expand from the point of impact. If the
radius of the ripple increases at the rate of 25 cm/sec, how
fast is the (i) perimeter (ii) area increasing when the radius is
80 cm? [4]
Ans: (i) 50 x cmisec (i) 240 x cm?/ sec

2063 Q.No. 10 b OR] Two concentric circles are expanding in
such a way that the radius of the inner circle is increasing at
the rate of 6 cm/sec and that of the outer circle at the rate of
2.5 cm/sec. At a certain time the radius of the inner and the
outer circles are respectively 20 cm and 32 cm. At that time
how fast is the area between the circle increasing or
decreasing? (4]
Ans: Decreasing at the rate of 80x cm?/sec.

[2062 Q.No. 10 b OR] A circular plate of metal expands by heat
so that its gadius increases at the rate of 0.25 cm/sec. Find
the rate at which the surface is increasing when the radius is
7cm., . [4]
Ans: 3.5 r cm?/sec

061 Q.No. 10 b OR] If the volume of an.expanding cube is

increasing at the rate of 4 ft¥min, how fast is its surface area

increasing when the surface area is 24 sq. ft.? [4]
Ans: 8 ft/min

R060 Q.No. 10 b OR] A spherical balloon is inflated at the rate
of 10 cubic cm/sec. At what rate is the radius increasing
when the radius is 6 cm. 4l

o2 cml/sec
AN

R0ss Q.No. 10 b OR] Water flows into an inverted cqnical tank
at the rate of 27ft3/min. When the depth of water is 2ft, how

fast is the level rising? Assume that the height of the tank is

39,

40,

4ft and the radius of the top is 1 ft. oxs 4]

= ft/min
Ans: - mi

2058 Q.No. 10 b OR] A spherical ballon is inflated at tf_we rate of
10 cubic cm/sec. At what rate is the radius increasing when
the radius is 10 cm. | : 4

) . 40n
B357 QNo. 10 b OR A point is moving along the curve
y = 2x3— 3x2in such a way that its x-coordinate is increasing
at the rate of 4 f/sec. Find the rate at which the distance of
the point from the origin is increasing when the point is at ([11213
4 ] i {
- ) Ans: 20\1_5 ft/sec

ta.

1
Ans: —=— cm/sec
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A.

Unit 15: Anti—derivatives and its

Applications
Indefinite Integrals

Vi.

Vi,
Vil

' [x"dx ==

1 it
Vf;dx=ln]x|+c ,X20

s : 37 n+1 ‘ /
“: I(aX-l-b)n dx:w)—

i. [sec®xdx=tanx+c

i. fcosec xcotx dx = - cosecX+C .

" Jcosec x dx = In |cosec x ~ cot x| + ¢

[ sec?ax dx =

e In |sin ax
Icotaxdx:-n-l's——a—l+c

FORMULAE AND IMPORTANT POINTS

Rules of Integration
f1dx =x+c¢

n+1

n+i +c.n¢—1

fe*dx=¢e*+¢ o
e ' g {
fe™dx == t¢ 3 !

fa*dx = A +c
Injal ™

a(n+1)

A | Injax+b] .
f(ax+b)dx“ il

a

+c,nz=1.

Integrais of t’hevTrigonometriC Functions
[cos xdx=sinx+c ‘
fsinxdx=-cosx+¢C

fcosec?x dx =~ cot x + ¢
[secxtanx dx=secx+c

ftan x dx = In |sec x| + ¢
fcot x dx =In|sinx| + ¢
fsecxdx=In|secx+tanx| +c¢

Similarly,
: " cosax
fsinaxdx=-—"7—
a
sinax ;
a *¢ .
tan ax
a

fcos ax dx =

+C

cot ax
a
sSec ax
a g .
cosec ax
a

f cosec? ax dx = - +C

fsec ax tan ax dx =

| cosec ax cot ax.dx = -

In |sec ax
Itana_xdx:--l-a——-l +C

’ a

1 ‘
fsecax dx=7 In|secax +tanax| +¢

1
fcosec ax dx =7 In |cosec ax — cot ax| +c.

Integration by the Method of Trigonometric Substitution
If the expression is in. the form a? - X2, then substituie
x = asin 8 or x =/a cos 6. _

if the expression is'in the form a® + x*, then substitute

x:atanﬁorx:ac_ote. ;
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iil. 1t the expression is in the form x2 - a2
X=asec 0 orx=acosc0.
4. Integration by Parts

Juvdx=ulvdx ~ f(%g Jv dx)dx

I = Inverse trigonometric function
L = Logarithmic function
_A = Algebraic function

T = Trigonometric function

E = Exponential funiction

, then substitute

1 X 0“"
14. 2072 Set C Q.No. 5b Evaluate; f 1 ~;> e. * dx

t]

Ans: Ans: g’ "‘c :

15. 2072 SetDQNo 50 Evaluate: f \[xT m R

Ans: % {(2x + 1)*% & (25 - 3y

1. [2076 Set B Q.No. 58] Evaluate: [sin 2x. sin 3x. dx.

(2]

1 1
Ans: 2_sln X-10 sinSx+c

2. (076 Set C QNo. 59 Evaluate: [log x dx. 2

y Ans: xlogx-x+c
logx
3 Evaluate: [ g,

{21

“Ans: -(log x)2 +C

+2

4. R075SetAQ. No?] Evaluate: [ ——x~6' dx. 2]

Ans:log (x~3)+C
5. [2075 Set B Q.No. 50 Evaluate; | o1 o [2)
2

Ans:%—x+2log(x,+1)+c

6. [2075 Set C Q.No. 51 Evaluate: [ :—f—g dx - [2]

Ans: x+6log (x-3)+C

2l

Ans: xe* —e*+ ¢

8. [2074 SetA Q.No. 5] Evaluate f 3 sin x - 4)2 cos x dx 2]
Ans: —(3 sinx —4) +C
9. [2074 Set B Q.No. 5] Evaluate: fx log x dx. V)|

1 X
Ans: ix’ log x -

7. [2074 Supp Q.No. 58} Eyaluate: Jxexdx

2

) 5 - g
‘ : N\ x—
10. [2073 Supp Q.No. 5] Evaluate: f(’1 +ﬁ)e T dx

L 4

X dx
2)3/2

11. [2073 Set C Q.No. 5] Evaluate: f -

1

Ni-x ¢
v

Ans: log (log x) + C

Ans:

dx -

12. 2073 Set D Q.No. 5¢ Evaluate: x10g X

[2]

2 N Evaluate;
13. ‘2072 Supp Q.No. 5] f\/ x+1—\/2x 3

(1‘

Ans-— [(2x+ 1) + (2x = 3)* + ¢

+C

}+¢
16. [2072 Set E Q.No. 5¢) Evaluate: f e (e™ ~ e) dx, 2
. e(rb‘,x e(b.ah
A A"s“‘a+b*“a~b‘c
: sec2yx .. |
17. [2071 Supp. Q.No. 5¢) Evaluate: f —i dx. Q-
4 | A'ns:Ztan\/; .
‘ o * COSX — Sin X i
187 {2071 Set C Q.No. 5b] Evaluate: j PN e dx. 1]

Ans: - log(cosx + sinx) + ¢

19. o071 SetDQ.Nd.zﬂ'Evaluatez f ﬂ\&[ 2

‘ Ans:-—2cosxf;( +C

20. Integrate: [ logx dx 2
. ¢ i Ans: x logx - x+¢
21. [2070 Supp Q.No. 58] Evaluate: [(2x — 1)e2 dx. Yl

Ans: (x -1) e+ ¢

ot :

Ans: ﬁ[(Zx +1)7+ (2x - 3] + C

22, [2070 Set CQNo.5 5 b] Evaluate:

23. [2070 Set D Q.No. 5 d Evaluate: f% sin(logx)dx.  [9

Ans: - cos (log x) + ¢

24. 070 Old Q.No. 6 E] Evaluate: f‘L—‘ [

sin? x cos?

Ans:tan x-cotx+C

T 28, IZO_GSSuprNoj Evaluate f(x+ )(X— )dX [2]

3
X 1
Ans: 3+x+C

dx
sin? x.cosx

26. [2069 [Set B] Q. No. 58] Evaluate: f [2

Ans:tan x —cotx+C

27. @9 [SetB] Old_Q. No. 60] Evaluate: f cot x dx . [2]

Ans: log (sin x) + C

T\ i
28. 2068 Q.No. 55] Evaluate: f (1 —.,'x-2>e * dx 2

X+=

_ Ans:e X+C
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o. [2068 Old Q.No. 64} Evaluate: f(asin x - b)3 cos x dx. 2 i ‘
F ) 2 44. [2072 Set E Q.No. 100 Evaluate; | —7=== dx [4]
A9 - x2
Ans: - 72 (asin x—b)'+C S .
2069 [Set A] Q. No. 50 Evaluate: f col x (log sin Pdx |2 N AnstTex ¢
30. . No. : A )
» | ] s, @71 Supp Q.No. 108 Evaluate: J'sin2 axdx. . 4]
Ans: M%—’Q: +C ) ‘ Ans: 3 2 41a sin 2ax +c
i 46. [207101d G.No. 134 Integrate: [ sec? xdx ' “
3. M Evaluate: f1 +sin x 2] " Ans:y 1 secxtanx +3 1. log (secx + tanx) + ¢
=2 - : ! -
Ans: ===+ C 47. [2069 [Set A] Old Q. No. 60} Evaluate: 1 Tsinx’ 4]
; . . ’ Ans: tan x — sec x + c
32. 2066 Q.No. 6(b] Evaluate: dx 2 48. (2069 [Set A] Old Q. No. 134 Integrate Jeot x( Iog sin x)° dx. [4]
\’2x+ : (og sm x[
AHS" [(2x + 1) + (2x - 3)"’] +c  49. [2068 Old Q.No. 13b] Evaluate: feax cos bx dx. 4
‘ : i ""!—_fu e bx} + C
3. Evaluate: f log x dx - Ans: (b sin bx + a cos bx) ’
a2
50. m Evaluate f sec x dx . [4].
Ans: xlogx—x+c¢ ' :
34 [i_oss Q. No. 13 E Evaluate: f e cos bx dx : 2] Ans: [sec xtanx + log (sec x +tan x)] + C.
e (a cos bx+ b sin bx) 51. Evaluate: fx sin )_(dX ‘ [4]
Ans: P +c . .
j ‘ : ‘ ' ' Ans: — xcos x+sin x +-¢
35. 2064 Q.No. 6(b)| Integrate: f cosec x dx - [2 52 infegrals f secdx dx n
. Ans: log (cosec x - cot x) + ¢ - 4 ' '
Ans: 2 [sec x. tanx + log (sec x + tan x)] + ¢
36. 2063 Q.No. 6(b} Integrate: fsec x dx [2] :
in2
Ans: log (sec x+ tan x) +¢ 5% Evaluate fx sin2x dx [4]
. ‘ 1 , A .
3. Evaluate: f ~ cos (log x) dx 2] | A Afies 3 ' wrsinx iy weos a)
. ' Ans:sin(logx)+c  54. [2059 Q.No. 13(b] Evaluate: f ecos xdx [4)
. QR GNo 6p] Evaluate [ sin?2xdx 2 | I T
s o _x_sindx 2 aax i .
Ans:3-=g *C¢ 55 [2058 Q.No. 13(b) Evaluate: f x2 e dx [4]
3. Integrate [ sec x dx 2] o B
' Ans: log (se¢x+tan x)+c Ans: e [xf..—a-..?] +c -
0. Integrate f log x dx. | Bl g, Integrate f x2sin x dx @

Ans: xlogx—x+cC

41. 2057 Q.No. 6(b) Integrate [ xsinxdx 2]

Ans: - x*cos x+ 2 xsin x+ 2cos x + ¢

i dx '
Ans: sinx—-xcosx+*c No. 13 valuate: ... S ] 4
| 3 57. zossgNo 13(b) Evaluat 10 | 4]
42 : ; -—=ldx. 2 ’ _
2. [2056 Q.No. 6(c} Integrate: f( X _\/;) 2] | » pns: 1og 06 + (T 0«

Ans:%f"-rzx"’i-c '

U Marks Questions|

43. 075 Set A Q.No, 108 Evaluate: [(x2 + 1)ex dx. [4] o (ﬁ
Ans: (xX* —2x +3)e*+C L
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B. Definite Integrals

C. Application of Integration ‘\

FORMULAE AND IMPORTANT POINTS

Let f be a continuous function on the interval [a, b] and.
"F{x) be the antiderivative of f (x). Then the definite
integral of f(x) on [a, b] denoted by

f () ox= Fb) - Ra).

a
\
2 Marks Questions
2 '
sin (log x)
1 [2059 Q.No. 6(c) Evaluate f X dx. 2]
Ans: 1.+ cos (log 2)
-m/3 '
. faos Q.No. 6(c) Find the value of f cost dt. (2]
/3 Bl s
Ans:\/?s
4 Marks Questions|
Y i ™ cos X : i
2070 Oid Q.No. 13 B} Evaluate: T dx. (4]
’ S Ans:log {2 ~&'\f§)
‘ /2
4. [2069 [Set B] Old Q. No. 13 g Evaluate: [ T sy 4]
0
; Ans: 1
; 3 ' ‘
| .
\ . o [xdx :
5 [N i) Evavate J i A
l " 1
. Ans: log \/3
1 v
n (lo
6 Evaluate 1 shlogd) 0
3 .
Ans: 1+ cos (log 2)
_Xxax v
063 Q.No. 13(a)] Evaluate; 4
r. Em f o 4
|
‘ Ans: 2(\/3—1)
: -1 dx
8. [2062 Q.No. 13(b) OR] Evaluate: - f I ‘ 4]
' 0
Ans::s—n

A —
FORMULAE AND IMPORTANT POINTS

1, - The atéa bounded by y = f( x), the ordinates X = @ ang |
b ’

X= bis A= ffx)dx

i

i :
2..'The area boun,ded by x = f(y), the abscissa y = cang
y=disA= f fy)d
c

3. Area Between Two Curves

TR fyzdx f}«dx f (v2 - y1) dx
a

' |
. 2071 Oid Q.No. 6b] Find the area bounded by the curve
y? = 4ax the x-axis and the'ordinates x = 0 and x = a [

4a
Ans: == squunits |

—)

2. [2070 0ld Q.No. 6 ¢ Find the area under the. curve y = 2\/}
between x = 0 andx=1. [

Ans: ~-sq units *
3. [2069 [Set A] Old Q. No. 6c] Flnd tne area bounded by curve

y = €08

,,f.-Oandx=§, _ [2]

Ans: 1 sq. unit
4. [2069 [Set B] Old_Q. No. 63 Find the area enclosed by y = 3x,
the x-axis and ordinates x = 0, x = 4. Vi
Ans: 24 sq. units |

5. [2068 Old Q.No. 69 Find the area bounded by the curve

y=3x2-2, x -axis and the two ordinates x = 1 andx=4, [

Ans: 57 sq. units

6. [2067_QNo. 6d Find the area under the curve y = 2\/;
. betweenx=0and x=1, 2

Ans: i $q. units

7. 2066 Q.No. 6(c] Find the area bounded by the curve
y=sinx x=0,x=m. [2]

: Ans: 2 sq. units

8. [2065 Q. No. 6 d Find the area of the region bounden by the
curve y = eX, the x —axis and the ordinates x = 1x=2. [
Ans: (e’ ¢) $q. units

9. [2064 Q.No. 6(a) Find the area bounded by the x-axis and the
following curve and ordinates y = log x, x = 1% = e. 2]

Ans: 1 sq. unit

10. 2063 Q.No. 8() Find the area bounded by the x-axis and the
following curve and ordinates xy =8; x=3,x=8 (2]

1

Ans: 8!093 sq. units

1. m Fmd the area bounded by the x-axis and
curve and y-= log (1+x) and ordinates x = 0-and x = 1. (2]
Ans: (2 log 2 ~ 1) sq. units



2 Find the area bounded by curve y = 3x2,

x=1&X=3. IZ]

Ans: 26 sq. units

13, 2060 Q.No. 6(c) Find the area under the curve y = x2 bounded

by x-axis and between the ordinates x = 0 and x = a. (2]

Ans: "‘sq units

4. 2058 Q.No. 6(b] Find the area enclosed by the curve y = 3x,

15.

the x—axis and ordinates at x =0 and x = 4.

2

Ans: 24 sq. units

Find the area bounded by the exist of x and
the curve y = x*and the ordinates at x =2 and x = 4. (2]
Ans: 240 sq. units

1 Marks Questiony)

' 16.

17.

18.

19,

20.

21.

2,

23.

24,

25.

26.

27.

2076 Set B Q.No. 10 Find the area of the circle x2 + y2 = 36,
using method of integration. (4]

Ans: 36n square units
2076 Set C Q.No. 10 Using method of integration, find the
area under the curve 4x?2 + 9y? = 36, 4]

Ans: 6z square units
Ro7s GIE_QNo. 108 Find the area under the curve
x? +y? = 400, using method of integration. 4]
Ans: 400x sq. units

075 Set A Q.No. 10b OR] Find the area bounded by the
x-axis and the curve y = (x +1) (x - 2) (x - 3). [4]
Ans: :ﬂ sq. units

2075 Set B Q.No. 10b] Find the area of the curve enclosed by

X ﬁ
64 *36 ~ 4]
Ans: 48x sq. units

[2075 Set C Q.No. 10b] Find the area of the circle x2 + y2 = a?, [4]
| Ans: ra’ sq. units

[2074 supp Q.No. 100 Using integration, find the area of the

circle x2 +y2 = a2, 4]

’ . Ans: ra’ sq. units

R074 Set A Q.No. 10] Find the area of the region between the.

curve y2= 4x and the line x = y. [4]

> 8
Ans: 354 units

=1, using the method of integration.

R074 Set B Q.No. 109 Using integration, find the area of the

curve enclosed by x2 +y2 = 25, . 4]
’ Ans: 25z sq. units

R073 Supp Q.No. 100 Find the area bounded by the axis of
coordinates, the curve x2 = 4a(y.— 2a) and the ordinate of the
point (h, k). [4]

Ans (123 + Zah)sq units

2073 Set C QNo. 108 Using integration, find the area of the
circle x2 + y2 = 36. : (4]
Ans: 36n sq. units

l2J3 Set D Q.No. 108 Find the area: enclosed by elllpse

2 \2
;(6 g [4]

=1, using method of integration.

Ans: 12z sq. units |
. 072 Supp Q.No. 108 Find the area of the circle x2 +y2 = a2

[4]

(Use the method of calculus).
Ans: ra® sq. units

29,

30.

31.

32

33.

34.

35.

36.

37.

38:

39.

40.

41.

42.

43.

curve x2 = 4a(y - 2a).and y = 6a.
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{2072 Set C Q.No. 104 Find the area of the region between the
curve y2 = 4x and the line y = x. [4)
Ans: %sd.unlts

(2072 Set D Q.No. 104 Using integration, find the area of the
circle x2 +y2 = 16, (4
Ans: 16x sq.units

2072 Set E Q.No. 10b OR] Find the area of the region between
the curves y = x2and x = y2, (4]

Ans: %sq.unlts

{2071 Set C Q.No. 10 Using integration, find the area of the
. x2 2 ’ i
ellpse —; +‘§ = (4]

Ans: nab sq.units

[2071 Set D Q.No. 1oﬂ Using mtegrahon find the area under
h I
tecurve 9 * 16 =1 4]

7 Ans: 12z sq.units
{2071 Old QNo. 13b 0Of Find- the area of the ellipse
X2 AyE : :
2" M

;. Ans: m ab sq.units
[2070 Supp Q.No. 108 Find the region between the curves

y2 = 4ax and x? = 4ay. _ [4]
~Ans: Jégaz ‘sq.units

[2070 Set C Q.No. 10 ﬂ Find the area bounded by y-axis, the
(4]

32
. Ans: Ta sq.units’

[2070 Set D Q No. 10 E] Find the area enclosed by axis of x and
the curve y = 3x — 5x2. @)

.9
Ans: 50 59 units

[2070 Oid Q.No. 13 b 0 Using method of integration, find the
area of the portion of the circle x2 + y2 = r2.in the first
quadrant. - 4]

r2
) Ans:L sq.units

[2069 Supp Q.No. 10 b Find the area of the region bounded by
the curves.y = \/; andy =x. [4]

1
Ans: s sq.units

2069 [Set A] Q. No. 10b] Find the area of the region between
the curves. y? = 16x and the line y = 2x. [4)

1
Ans: 53 sq. units

[2069 [Set A] Old Q. No. 13b ORj Find the area of the circle

Xx* +y*= 16 using integration. [4)
Ans: 16x sq. units

[2065‘ [Set B] Q. No. 104 Find the area of the region bounded
by the curves x*=4yand x=y. [4]

3 Sa. units

8
Ans: 7

[2069 [Set B] Old Q. No. 13 a oR] Find the area bounded by
y-axis, the curve x* = 4aly - 2a) and y = 6a. [4]

32
Ans: T"’ sq.units
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44,

47.

49,

50.

Find the area bounded by the curve
y2 = 4ax and the line x = a. ’ 4]

Ans: —835- $q. units

. 2068 OId Q.No. 13b(0r) Find the area bounded by the curve

y? = 4ax and the line x = a. ’ [4)

Ans; %— $q. units

. {2067 Q.No. 13b OR] Find the area under the curves

2 2
1_X5 4%5 =1 using method of integration.

[4]

Ans: 20 x sq. units

2 2
2066 Q.No. 13 (b) OR] Find the area of the ellipse% +y4-=1 [4]

Ans: 6x sq. units
2065 Q. No. 13 b OR] Using method of integration, find the area
under the curve x2 +y2 = g2, [4]

Ans: na® sq. units

2064 Q.No. 13(a) OR] Find the area of the circle &2 + y2=9"

using method of integration.

(4]

Ans: 9n sq. units

2063 Q.No. 13(a) OR} Find the area of the circle x2 + y2 = 25,
using method of integration. : [4]
Ans: 25z sq. units

51.

52,

§3.
54,
§5.

56.

- 87.

W
Find the areaof ellipse: g +¥§ =1 "

Ans:12x s
2061 Q.No. 13(b) OR] Using integration, find the area
circle x2+y2= g2

q. lln“‘
Of thy

, ’ Ans: ra’ sq. yp,
[2060 Q.No. 13(b) OR] Find using method of integration the argy

, bounded by the curve y2= 4x and x2= 4y. iy

ANS: 7 Sq. unjy,

[2059 @.No. 13(b) OR Find the area of the region between e
curve y2= 16x and the line y = 2x. 4

ANS: 37 5q. unitg

12058 Q.'No. 13(b) OR] Find the area bounded by the curves yos
4axand x2=4ay. - : i

16a’
Ans: T3 S9. unitg

2957 Q. 13(5) OR) Find the area of the circle, X225
X . Ans: 25z sq. unjtg
{2056 Q.No. 13(b) OR] Find the area of the region between the

Uy

16
Ans: 3 Sq. units |

curve y2=16x and the line y = 2x.

1.

Group 'A" [5 x 3 x 2 = 30]
a. By constructing the truth table show that
(P A Q) A~(pva) is afallacy. M re
b. Show that f: Q — Q defined by f(x) = 5x +4 is one to
- one. :
c. Test the periodicity of the function f(x) = cos2x and find
its period.

LR
Ans: 2

a. Solve cosec 0 = cot 0 +\/§. ;

Ans: 2ng + 331

b.  Using the principle of mathematical induction, prove that:
2+4+6+...tonterms =n(n +1) :

c. LetA-= (
Al

- 4
' Ans:(_l; -12 ,(_—_2_ 1)
L P\ 2 2

a.  Solve by using inverse matrix method

2x+4y=7
'8X’6y=55‘

N

A
Ans:x=‘2-;y=

b. Show that (1~ @) (1 - @?) (1 - %) (1 - ) = 9

Find the value of k so that the equatiori
3x2 + (5 - k) x = 13 = 0 has roots equal but opposite in
sign.

Ans: 5

1
3 g ) be a 2 x 2 matrix. Find-adj. A and -

7.

C. lIntegrate \/1 +sin2x w.r. to x.

crens:

“a. Are the points (2,3) and (1,3) on the same side or o |

opposite sides of the line x — 2y = - 3.
Ans: Same side

b. Find the equations of two tangents to the circle |

X2 +y2 = 5 which make an angle of 60° with the x-axis,

Ans:y=\ﬁx12\f§ i
lim

X
C. u if it exists. .

X—>0 x

Ans: does not exist

—y2
a. Find the derivative of cos-1 =2 |

1+x2 !
’ ¥ |

A 4 2 1

NS v d |

1 .
b. On the curve y = x + % find the points at which the \

tangents to the curve are parallel to the x-axis.
Ans: (1, 2), (1,-2) |

Ans: sinx -cos x+C

Group 'B' [5 x 2 x 4 = 40]

a. It A Band C are any three subsets of U, then prove |
that: A~ (B~C) = (A~ B) U (A - C)
OR

Prove that for any positive real number a, |x| <a implies
+ —@<x<a Use it to write |3x + 2| < 1 without absolute
value sign.

1
Ans: -1 X<

b. Sketch the graph of y = sinx, (-m < x < w)indicaling its
different characteristics.

a. Ifcot! x +cot™ly +cot™'z = x show that
Xy +yx+zx=1 -




10.

11,

32

13.

14,

OR
In' a AAEC, if‘(sin A + sin B + sin ()
(ng fsgc‘smB = sin C) = 3 sin A sin B then prove
a a? a¥-9
b b2 b¥-%
c ¢ ¢~

b. Ifa b, c are non zero and =0, then

show that abc = 1.
2. Solve by Cramer’s rule or by row equivalent method.
X+y+2=6
X—-y+z=2
x+y-z=1 :
_ Ans: x=1,y=2,2=3
b. If one root of the equation ax2 + bx +¢ = 0 be the square
of the other, prove that b3 + a2c + ac? = 3abc. |

a. Prove that the tangent to the circle x2 + y2= 5 at the
point (1, -2) also touches

, the circle
X2 +y2-8x +6y +20 = 0 and find the point of contact.
Ans: (3, -1}
b, -« Eelitife: Lt (a+x)sec(a+x)-aseca
x—0 X '
Ans: sec a + a sin a sec2a
OR '
_ sinax, (xz0)
Show that the function f(x)=y X2 ’
: 1 o (x=0)

is discontinuous at x = 0. ;
Redefine the function in such a way that it becomes
continuous at x = 0. :

sin’ax v(x==0)
Ans:f(x):{'zx :(x=0)
a

d .
a. Find a‘:’;from first principles of y =+/tan x.

Ans:
4 24Jtan x

b. Using integration, find the area of the circle x2+y?=16.
" Ans: 16x sq. unit.

Group ‘'C' [5 x 6 =30] '
Define domain and range of a function. Find the domain and
\J6-x-x2. '
Ans: Domain = [-3, 2], Range = [0, 5/2]

4 7 10
Sum to n term the following series: 1 *ErRE R T

range of f(x) =

35 12n+7

-y , Ans: 75~ 16.6n - 1
The origin is a corner of a square and two of its sides are
givenby 2x +y =0and 2x +y = 3. Find the equations of the

other two sides.
Ans:x-2y=0andx-2y+3=0

OR :

For what values of ¢, the lines which join the origin to the

point of intersection of the line x —y +¢C = 0 and the curve
x2 +y2 + 4x — By — 36 = 0 may be at right angle.

Ans:c=9o0or-4
State De-Moivre's theorem. Use it to find the cube roots of
unity. Write their properties.

An

s: 1, = ;“ﬁ and _,'1 ;Aﬁ

sec2 x
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15. A kite is 120 m high and 130 m of string is out. If the kite is

moving away horizontally at the rate of 52misec., find the
rate at which the string is being paid out.

_Ans: 20m/sec.
OR

Find the maximum and minimum values of the function
f(x) = 4x* - 6x2 - 9x +1. Also find the point of inflection.

g 7 -25
Ans: Max. value =3 Min. value ==

19
Point of inflection Is ('2', -5)

.

Group'A'[5x3x2 =30]
a. Construct a truth table for the statement (~p).A (~ ).
b. Ifx =logabc, y = logeea, z = logeab, prove that:

1+x+1+y+1+z=1

¢. Examine whether the function
even, odd or neither.

flx) = x2 + cos® + 1 is

Ans: Even function

“a. Inany triangle ABC; if A = 30°, C = 60°, find a:bic.

Ans:1:2:43

b. Using the principle of mathematical induction method,

v n(n +1
showthat1+2+3+...+n =-(-2—"l.

c. " Define symmetric and skew-symmetric matrix with an
“example of each. ; '

a. - Solve the following equations using Cramer’s rule.

22X X
—3—'+xz:16 x1+f-=14.

. Ans: x; =12, x2=8.
b. If z1 and z2 are any two complex numbers, then prove

that amp (%) = amp (z1) — amp(z2).

c. Find the value of A so th.at the equation.
A2 +2(A +1) x+(3) +1) = 0 may have reciprocal roots.

1
Ans: 2

a. Find the distance between the lines 3x —4y +9 =0 and
6x -8y -17=0.

7
Ans: 2

b. Find the equation of a circle' with centre (3, 2) and

touching the x-axis.
, Ans: X2 +y' -6x-4y+9=0

: lim ——
c. Evaluate e |x =3, if it exnsts.

Ans: 0

a. Find the differential coefficient of tan(\/EBt‘S:().
- -5 sec2 (\[ cot 5x) cosec25x

2\/cot 5x

An

b, Find (x) and  "(x) of the curve fx) = 6x - x2 For what

value of x is f" (x) zero? What is the sign of f'(x) for the

same value of x? '
Ans: f'(x) = 6 = 2x, f"'(x) = -2, x = 3, negative

c. Evaluate fln x dx.

Ans:xinx-x+C
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6.

10.

11.

Group 'B'[5 % 2 x 4 = 40)
a. If A and B are the subsets of a universal set U, prove
that,
AAB = (AUB) - (ANB).
OR
Define absolute value of a real number. Solve the
inequality |2x - 1| 2 3 and draw its graph.
Ans: {x:x<-10orx22)
- b. Sketch the graph of y = 3« indicating its different
characteristics. ,
a. Inany AABC, if a2 b2, c? are in AP, prove that cot A, cot
B, cotC arein A.P,

OR
Vi+x-A[1-x
B ’—1:x2+ \,:—;=Oprovethatx2=sin26.

b. By using the properties of determinant, show that

If tan

a+1 ab ac .
ab b2+1 bC =1+aZ+b2£+CZ
ac bc c2+1 .

a. Apply row-equivalent matrix method or matrix inversion
. method to solve the following system of linear equations.
2X-y+4z2=-3; x-4z= 9,6x-y+22=10

. =1
,Ans:x=3,y=7,z=?

b. Find the condition for two given quadratic equations
aix? +bix +c¢1 = 0 and a2 + box + ¢ =0 may'have one
root common and both roots common. ‘ '

3 . a by ¢
Ans: (bic; - bycy) (asb; - a;b,) = (cya, ~ caa,)’, ;:= El= E:

a. Find the equation of the circle which passes through the
centre of the circle x2 + y2 + 8x + 10y — 7 = 0 and is
concentric with the circle 2x2+2y2- 8x — 12y - 9 = 0,

o Ans: X’ +y* —4x -6y ~87=0
‘ - lim xcos®-6cosx '
b. Evaluate: x>0 -0

Ans: cosf + 0 sing
OR | .
When a function f{x) is said to be continuous at a given
point x = a? Discuss the continuity of the function.
X-x-6

) x2-2%-3 > Xz d
fix) =
3 , X=3atx=3 -
: xX*=x-6
' - { P S

Ans: Discaontinuous, fix) = 5 )
2 , X=3

a. Find, from first principles, the derivative of \/sin 2X.
' ‘ © Ans: S98.2x

“\sin2x -

» | L
b. Using integration, find the area of the ellipse -1-5+9—1 S

. Ans: 125:
Group 'C'[6 x 5 = 30]

Let a function f: R — R be defined by fix) = 2x + 3, xeR.

Show that f is one to one and onto. Find a formula that
defines the inverse function 1.

Ans: XT-:’

~b. Find sum to n~terms the series 2.4.6+4..6‘8+6.8.10+:..

12. Define arithometico-geometric series. Sum to n terms

e, 2,3 4
series: 5+ 7+ +76+. ..

Ans: 2 —4~

]
2=~ %

13. Find the equations of the bisectors of the angles between the

lines x = y and y = 7x + 4. Identify the bisector of the Obtusg
angle. Iy

. Ans:6x-3y+2=0,x+2y+2=0 (obtuse angle blsecto,)
OR :

Find the angle ‘betwe,en the Iine.‘pair represented b
ax2 + 2hxy + by? = 0. Also deduce the condition, of
perpendicularity and coincidency.

2
: —ab
- Ans: tan™’ (t‘zﬂ

a+b ) 2a*b=0,hi=y

14. Define absolute value of a complex number. Prove that for

any two complex numbers z and w, |z + w| < 2| + [wl. Also
verify this result forz=3 +4iand w =5 - 12i. .

15. What are the criteria to be satisfied in order to have

maximum and minimum values of a function? Find the

extreme values of the function: f(x) = x5 — 5x4 +5x3 - 1. ~
Ans: Max. value = 0 at x = 1, Min value = -28 atx = 3

OR _ ‘ ,

A man 1.5 meters tall walks at a uniform speed of 5 km/hr
away from a lamp-post 6 meters high. Find the rate at which
the length of his shadow increases.

Group "A' [§ x 3 x 2 = 30]
a. Solve the inequality [2x - 1] > 3.

b. Find the domain of the*function f(x) =[9 - x2.
L Ans: [-3, 3]

¢ Define odd and even function with examples.

a. Find the general solution of cotx + tanx = 2 COSECX,

Ans: 2nxt3

3

Ans: 2n(n + 1) (N +2) (n+3)

13 ST\, .
g, LetA=(2 4)andB=(6 8),f|nd(AB)T.'
: 23 3
A“s‘(u 46)
| smulerS_ L4854 |
e SolvebyCramersrule.X—y-1,X—y-17.

1 1
"Ans: x=§andy=§

b. Express —\/.73 +iin polar form,
Ans: 2 (cos 150° + i sin 150°)

C. Find the quadratic equation with rational coefficient one

.1
of whose roots is 5+3-
_ Ans: 34x* ~10x +1=0
a. Find the point of intersection of the pair of straight lines x
+5y+3=0and 5x-2y-12=0.
Ans: (2, -1)
b.  Find the equation of a circle concentric with the circle
X2 +y2-8x+12y +15=0 and passing through (5, 4).
' Ans: x*+y' —8x+12y-49=0

Ans:{X:x22o0rxg-1}

|
[

000
Ans: ialmlhr. |




1‘0. a.

lim e +e*-2

Provethal: , 2 =1
Differentiate tanx with respect to secx.
Ans: cosecx.
Find where the graph of the function f(x) =2x3-6x2 + 5 is
concave downward.
Ans: x <1

Evaluate fsec x dx.

Ans: log(secx + tanx) + C

Group 'B' [5§ x 2 x 4 = 40]
Let A, B and C be the subsets of a umversal set U. Then
prove the followings.

i. AUB=ANB

i. An(B-C)=(AnB)-(ANC)

OR

Provethat. ~Np <> q)=(pA~q)v(qa~p). _
Sketch the graph of y = logax stating its different -
characteristics.

State and prove sine law of trigonometry.

OR <

If sin~! x +sin-'y +sin-'z = &, prove that .

X1 -0 +y\1-y2+\z(1-2%) = 2.
(b+c)? a? a?
Provethat:| b2 (c+a)? b2 |=2abc(a+b+c)?
c? c2 (a+b)? f

Solve the following system of equation by row equivalent

“matrix method or matrix inversion method.

x+4y+z =18
Ix+3y-22=2
Ay +z=-7

Ans: x=8,y=1,_z=2
If « and B are the roots of the equation X2 —ax +b =0

Find the equation whose roots are aZB-1 and B2a-'.
Ans: bx? - (a* - 3ab)x + b’ =0
Prove that two circles 2+ y2 +2ax -+ ¢ = 0 and
x2 +y2 +2by +c2 = 0 touch if;};+§:'€5.
: . lim  xsin® =8 sinx
Evaluate , o = ,_o -

Ans: sind — 0 cos8

A funcion fx) is defined as follows

“at x =17 If not how canyou make it continuous?

2x+3 for x<1
fx=y 3 for x=1 ¢.Is the function continuous
2x+3 for
Ans: Dlscontlnuous f(x) = { 5 for

6x-1 for x>1
x<1
x=1
6x-1 for x>1

Find from the first principle the denvatlve of y = cosx.
Ans: =sin x

Using integration, to obtain the area bounded by curve y
=x2andy=2x v

Ans: ';-sd. units

1"

12.

13.

14,

15.
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Group 'C' [5 % 6 = 30]
Letf: R — R be defined by f(x) = 2x and g : R—R defined

by g(x) = x + 1. Find fog(x) and gof(x). Are the functions

fog(x) and gof() injective?

Ans: 2x + 2, 2x + 1, both are injective

Prove by the principle of mathematical induction that
2424+ 4+ Epts nn+1)@2n+1)

6
State De Moivre's theorem and use it to compute the square
rootofz=2 + 2\]3 i,

Ans: (3 +1)
Find the length of the perpendlcular from a point (x1,y1)ona

straight line x cosa +y sina. = p.
OR

Prove that the stralght lines joining origin to the pomts of

y_

intersection of the line ~4 = and the curve x2 + yz =

are at right angles if '1—2 +bl = l

An aeroplane is flying horizontally at a height of 3 mile with a

velocity of 15 m.p.h. Find the rate at which it is receding from

- a fixed point on the ground which it passed over

t.

2-minutes ago..

Ans: 9 m.p.h
OR _ '
A gardener having 120m of fencing wishes to enclose a
‘rectangular plot of land and also to erect a fence across the
land parallel to two of the sides. Find the maximum area he .
can enclose.

Ans: 600 m?

Group 'A'[5%x 3 x 2= 30]
a. IfA=[-2 3]and B =0, 4). Compute ALB and AmB.
, Ans: (-2, 4), [0, 3]
b. LetA={2 3,4}and B ={2, 3, 4, 6}. Find a relation from
set A to set B determined by the condition that 'x divides

y .
Ans: {(2, 2), (2, 4), (2, 6), (3, 3), (3, 6), (4, 4)}

c. Examine the symmetry and even or odd nature of the

X —x3.
Ans: symmetric about origin, odd function.
a. Find the value of cos tan-! sin cot-‘
Ans: Y12 X

) \IZ +x
b. Prove by mathematical induction that nZ +nis an even
number.

c Ptove that the matrices ( :13 f ) and ( 11 32 ) are

inverse of each other.

a. Solve the following equations by using row-equwa|ent
matrix method

C2x-3y+6=0;3x+2y+9=0

functlon f(x) =

Ans:x=-3andy=0
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b. If @ be a complex cube root of unity, Show that
a+bw +cw? +a+bm +ow?
ao +bo2+c aw?+b+cw

‘ 1
¢. Form the quadratic equation whose one root is 243

- _ Ans: 13x" —4x+1=0
a. Find the equation of the straight line passing through the
intersection of

'x+3y+2=0,2x—y—3=0andslope=%.
Ans: x-3y-4=0

b. . Find the equation of tangents to the circle x2 + y2 =4 and

parallel to 3x +4y =1,
Ans:3x+4y+10=0

c. Find the points of discontinuity of the function

4x2- 16
: f(X)=X2-3x+2' -
Ans: 1,2
d
a Finda)x(ofx3+y3=33xy. ;
L ay=x
Ans:y Ak

1_ s
b. Ify=x- % Prove that y is always increasing for all xe R.

c. Evaluate f secx dx.

. Ans: log (secx + tanx) + ¢

Group 'B' [5 x 2 x 4 = 40]

a. Define tautology and contradiction. Prove, by means of

truth table, that (p A q) A ~ (pva) is a contradiction.

OR v

If A, B .and C are the subsets of a universal set U prove
that A - (BUC) = (A-B)~(A - C) = (A-B) -C.

1 -
b. Sketch the graph of y = —= indicating its different

X+3
characteristics.

a. Find the general values of x when

COS 2x +Sin2x = COS X + Sin X. :
Ans: 2nz, (4n 1)%
‘'OR _
If a* +b* +¢* = 2c2(a2 + b?) prove that C =45° or 135°

b. Using the properties of determinant, prove that

T+vx 1 1 11 1
T 1+y A1 :xyz(1+-+-+—)
1 1 1+z ]| Xy z

- a Applying Cramer's rule or inverse matrix method, solve

the following system of linear equations.
y-x+z=0,
Z+x-2y=0
Jy-Tz+2x=5

Ans: x=3,y=-2,z=1
If o and B are the roots of ax2 + bx + ¢ = 0. Find the
equation whose roots are (o + )2 and (o ~ B)2.

5 b? - 2ac b? /b®- dac
Ans: x -2‘(—;2‘— x.+;2(‘7—-)=0

9,

10.

1.

12.

13.

14.

15,

a. Prove that the two circles X2 + y2+2ax +ct= (g i
; | : |
X2 +y2+2by +c2= 07 touch each other if 73+ = =
lim xcot 6 -0 cotx
b. Evaluate N e
. Ans: cotg + 0 Cosacyy
OR ' : | !
Define continuity of a function at a point. Test the
continuity of

' i -1 forx=0
f(): .X.Smx 'atx:O
1 for x=0 J
' : Ans: Discontinyoys

a. Find, from definition the derivative of y = logs x.
’ Ans:bgﬁ
b.  Using integration, find the area of region betwegy
y2 = 4ax and x2=f4ayf '

A dsa
Ans: 3

Group 'C' [6 % 5= 30]
Show that f: R — R defined by f(x) = 3x + 4 is one 1o one ;

“and onto. Find f-'(x). Also prove that fof-!(x)= f-'of(x) = x.

The A.M between two number exceeds their G.M by 2 ang |

the G.M exceeds the H.M by 1.6. Find the number.
Ans: 4,16 or 16,4

Show that the product of the perpendiéular distances drawn
rom the two points (+ +/aZ-b2, 0) upon the line

g cosO +%sin6 =1isb?
OR

Find the equations of the two lines represented by the. |
equation 2x2 + 3xy +y2 + 5x + 2y — 3 = 0. Find their paints of
intersection and also the angle between them. '

Ans:x+y+3=0,2x+y-1=0,(4,-7), tan" (i';‘)
State De Moivre's theorem. Using De- Moivre's theorem,

find the sixth roots of 1.
Ans: #1, 1%@ i .‘135213@

Find the local and global maximum and minimum value of
the function (x) = 4x3— 6x2 - 9x + 1 on the interval [-1, 2.

Ans: Absolute Max. 0, Absolute Min -9, Max. valuz =';', Mln.~'255' ’

OR
cm

3
Sand is pouring from a pipe at the rate of 12 See The falling

sand forms a cone on the ground in such a way that the
height of the cone is always one-sixth of the radius of the
base. How fast is the height sand cone increasing when the

y g 1 cm
height is 4cm? Ans: 25t sec



(!

a.

Group 'A" [5 x 3 x 2 = 30]
If A and B are subjects of a universal set U, prove that
ANB = ¢ implies BHA =B
Letf: R —» R and g: R— R be defined by
={(1,2),(3,5), (4, 1)} and g = {(2, 3), (5, 1
fog.

), (1, 3), find

Ans: { (2, 5), (6, 2), (1, 5)}
Examine the symmetry and even or odd nature of the
function y = x2 + x4,
Ans: Symmetry about y — axis, even function.
Find the general soluhon of 0 if sinZ0 = sin2.

Ans:8=nntq

l 1 1

Prove that: 2 2‘ ®. =2

4 0 . .
A = (0 5 ) Find a matrix X such that

1 2
we(32)

Ans:

;i S
ais Nl

Examine whether the following system of linear

equations is consistent or not. lee reason for your
answer.
=3x+d4y=7
Bx-8y=14 , _
Ans: Inconsistent and independent

(1 )2

Express the complex number 190 mto a+ib from.

-4
Ans: i

‘Determine the nature of roots of equation 7x2—6x+3=0.

Ans: imagirary and unequal

Find the angle between the line pair 3x2+7xy+2y2 = 0.
Ans: 45°,135°

Ans: (=2, 3). 54\ /%

Find the centre and radius of the circle
3x2+3y2 +12x—18y-11=0.

1+2+3+...+n

Evaluat lim
valuate N —300 n2 .
1
Ans:‘i
Flnday'of y = X%

Ans: x*(1 + logx)
The temperature T at time t at a place is given by
T{t) = 3t2— 10t + 5. Is it gettlng Warmer or Cooler at time
t=2andt=1? ;

X+2
Eya}uate fxz 40X

Ans: % log(x* + 4x) + C

(LTS

10.

11.
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Group 'B' [5 x 2 x 4 = 40)
a. If p and q are any two statements, then by means by
truth table, prove that
. pAQ=qAp
i. ~(pva)=(-pAa~q)
OR :

Solve the inequality |2x — 1] > 3 and draw its graph.
Ans: (=0, =1] U [2, o)
b. Sketch the graph of the function f(x) ~ 4x + 3 stating
its main characteristics. ;
a. State and prove cosine law.

OR i g

If sin~"x + sin-'y +sin~'z = x, then prove that:
x4 +yh + 78+ dx2y2z2 = 2x2y? + y222 + 22x2)

b. Without expanding show that

1 bc b+c 1 a a
1 ca c+a |=|1b b2
1 ab a+b 1 ¢ ¢

a. Applying row equivalent matrix method or inverse matrlx
method, solve the system of linear equations.

y+z=5

2Xx+3=12

X+2y+2=7
: _ 8. 2 3
Ans:x='§,y»='g,z=‘§’_

b. The quadratic equation ax? + bx + ¢ = 0.(a = 0) cannot
have more than two roots. Proveit.
a. Ify - x=2is the equation of a Chord of the circie
x2 +y2 + 2x = 0, Find the equation of the circle of which
- this chord is a diameter. :
Ans: X*+y* +3x~y+2=0
1—cosx \/cos2x
x2 o

b. Evaluate Ime

Ans:%
OR -
A function f(x) is defined by
x>-1 for x<2
f(x)z{ 2x  for x=2
x+1 for x>2.

- x = 27 If not how can you make it continuous at
x=2?

} Is the function continuous at

Ans: Discontinuous, redefining the function f(x) = 3 at x = 2
a. Find, from first principle the derivative of sin%x.
Ans: sin2x
b. Using integration, find the area of the circle x2 +y2 = g2,
Ans: xa’

- Group 'C' [5x 6 30]
Define one-one and onto function. Let a functnon f. A>B be
defined by
+1
f(x) = 2x 7 withA={-1,0,1, 2,/3, 4} and B {—1, 0, 1,2,3,4}

and B = { 1,0, % %,1 23} Find the range of f. [s the

function f one-one and onto both? If not, how can the
function be made one-one and onto both?
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12. State the principle of mathematical induction. Using the
principle of mathematical induction, prove that:
T 1 1 1 n
35%67%79%  *(2n+1)(2n+3) 3(2n+3)"
OR '

_ The side of a given square is 10cm. The mid points of its
sides are joined to form a new square. Again the mid points
of the sides of this new square are joined to form another
square. This process is continued indefinitely. Find the sum
of the areas and the sum of the perimeters of the squares. .

y Ans: 200 sq.cm, M{JQ)' cm
13. It P and P2 are the lengths of perpendicular drawn form the

points (cos_e, sinG) and (-se¢0, cosecO) on the line
i ~ xsech +y cosec =0 respectively, prove that ?412'—P22=4.

14,

15,

OR :
Find the equation of bisection of the angles between the Dai
of lines represented by ax? +2h xy +by2 =0,

, . ‘ Ans: h(x’,. - y’? = (a=p),
State and prove De-Moivre's theorem. Using it, fing the
fourth roots of -8 - 8 \/5 i .
- , Ans:t(\ﬁ—l),fﬁnﬁl)
Define Concavity and Convexity of curves with figures,
Determine where the graph is Concave upwards and Wwhere
it is concave - downwards of/ the  functioy
f(x) = x* - 8x3 + 18x2 - 24, : :

Ans: concave upward for x > 3, x > 1; concave downwarg
‘ « 1<x<3
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