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Physics

NEW SYLLABUS

Full marks: 100 (75T + %) N
Teaching hours: 150T +50P Pass Marks: 27T, B. A
Nature of course: Theory +Practical : B ;

Course Contents

Waves

1. Wave motion-

description of a wave. o _ . )
2. Mec,hsnical waves- Speed of wave motion, Velocity of sound in solid an

C ion; midity on velocity of sound. ‘
correction: Effect of temperature, pressure. hu y ty  Haiatlos ard I OL;:}E

L ’ : . e
3. Wave in pipes and strings- Stationery waves In closed and open pipe _ t '
organ pip;;: End correction in pipes, Resonance Tube expenmen.t; Velocity of transverse waves along a S‘fetche(
' Laws of vibration of fixed string.

' S ¥ ) ) ) A
ansverse waves, Progressive and stationary waves; Mathemanﬁi‘

Wave motion; Longitudinal and tr
d-liquid; Velocity of sound in gas; Lap‘ate‘

string: Vibration of string and overtones, ( . ‘ - Ly
4, Acoastic phenomena- Sound waves: Pressure amplitude; Characteristics of sound: Intensity, IOU:"eZS- Quality g, od“‘"c
aitch: Beats; Doppler's effect; Infrasonic and ultrasonic waves; Noise pollutlon:b"SQurlceHS.ﬂ’he_altvh (hgzar and control. |0 gene”
Physical Optics | SRR B b o A i : ; Ty gtuden
1. Nature and propagation of Light- Nature and sources of light; Electromagnetic spectrum.’ Huygen’s princiy,| meon
Reflection and Refraction according to wave theory; Velocity of light: Foucault’s‘ methoq; Michelson's fne}hod. e
2 Interference- Phenomenon of Interferences; Coherent sources; Young's two slit experiment; Newton's ring W LSt~
3 Diffraction- Diffraction from a single slit; Diffraction pattern of image; Diffraction grating; RQSOW'T‘Q power of opti, iard
instruments o : |
4. Polarization- Phenomenon of polarization; Brewster's law; transverse nature of light, Polaroid 1 Detef;
. o Segh s Ry ¢ Rl R SV AT AN T S G TR I i ter
Unit-2 Electricity and Magnetism s Al Sl . : gzteﬂ
Current Electricity - il T A P A S ; ? medit
1. D.C. Circuit- Electric Currents; Drift velocity and its relation with current; Ohm'’s law; Electrical Resistance; Resistivif 4, UseS
Conductivity; Super conductors; Perfect Conductors; Current-voltage relations; Ohmic and Non-Ohmic resistang} i.
Resistances in series and parallel, Potential Divider, Conversion of galvanometer into voltmeter and ammey i. D
Ohmmeter; Electromotive force: Emf of a source, internal resistance; Work and power in electrical circuits; Joule'slaf 5 Uses
and its verification. L i C
2. Electrical circuits- Kirchhoff's laws; Wheatstone bridge circuit; P.O.Box, Meter Bridge; Potentiometer; Comparison it. C
. e.m.Ps., measurement of internal resistance of a cell. - Lk 6 ‘Detei
, 3. Thermoelectric Effect- Seebeck Effectt Thermocouples, Peltier effect: Variation of thermoelectric emf w 7: Use
temperature, Thermopile, Thomson effects. W (I
4, Chemica! effect of current- Faraday's laws of electrolysis; Faraday's constant, Verification of Faraday laws ¢f i'i (
-electrolysis. Lrn? 8 6ete
Magnetic Field of current - i ey Pk S SRR R R : : THY  BiElect

1. Magnetic Field- Magnetic field lines and magnetic flux; Oefsted's ekpériment; Force on moving charge, Force ¢} 9, Ve
Conductor; Force and Torque on rectangular coil, Moving coil galvanometer; Hall effect; Magnetic field of a movif 1-0 Uerr
charge; Biot and Savart law and its application to (i) a circular coil (ii)a long straight conductor (iii) a long solenof . i iy

Ampere's law and its application to (i)a long straight conductor (ii) a straight solenoid (iii i :
2 enoid - Foresh :

) t&etwee: two parallel conductors carrying current- definition of ampere. ’ Al RoRnas e FirHu 1 :.J
. Magnetic properties of materials- Elements of earth magnetism and their variation; Di ip ci ' s

. . e - , Dip and D . sity It

s glagnetnc material; Relative pe.rmeabnllty;:Susceptlblllty; Hysteresis, Dia—, Para— and Ferr‘:)-magnftig‘:gft‘e;;: e tE’HE' :, Co
3. ectromagnetlc_ Induction- Earadays laws; Induced electric fields; Lenz's law, Motional electromotive force; A m Det
generators; eddy currents; Self inductance and Mutual inductance; Energy stored in an inductor: Transformer ‘L | 1'2 \ée'
' : E =0

4. Alternating Currents- Peak and RMS Value of AC current and Voltages, AC through resistor, capacitor and indud®} 13 5
' ‘ +Je

gi?::rP(:;\?vgrraiT}\ge;f:ui(t:'sr:cglct)?/v :??;32':% ::‘gbégﬁ'tuon of resistor, capacitor and inductor; Series Resonance, CTU"H“’e 14, Us
Unit-3 Modern Physics : B W et 3 T;g ;i
1. rEa';sc'trhzgtsio:n:f :Ii;gtt;:s;eE;renct.ronT: Milikan’s oil drop experiment, Gaseous dischafge at various pressurem il

electrons. Photons: Quantum n:'t‘u(raeegit‘”rggggo?ag.netnc. ﬁ,elds; Thomsc?n's experiment to determine specific chargé 'k X, Ce

Plank’s constant, Milkan's experiment . Einstein’s photoelectric equation; Stopping potential; Measureme" Y : :g C

2. Solids and Semiconductor devices- Structure of solids; Energy bands in solids (qualitative ideas only); Diﬁel;:ﬂ'i'; : 1&&

between metals, insulators and semi-cond i

, =, uctors using band theory; Intrinsi insi m ;
. e P ' sic and extrin i-C rs.
Junction; Semiconductor diode: Characteristics in forward and reverse bias; Full wave rectiﬂscalcti:: l;iltg:‘ g::(c:tﬁt iy

diode; Transistor: Common emitter characteristi i .
(introductory idea) stics, Logic gates; NOT, OR, AND, NAND and NOR, Nanotechr'(’:’?? ]
U
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Physics 135

santization of energy- Bohr's theory of h . o , ‘
A Emission an d absorption sDectrg Do gdrogen atom; Spectral series; Excitation and ionization potentials; Energy

and production, properties and uses. X-rays: ;;)9"9 Theory; Duality; Uncertainty principle. Lasers: He: Ne laser, Nature
" jear physics- Nucleus' Discover yf + Nature and production; uses: X-rays, X-rays diffraction, Bragg's law. LH9
:‘:»tiwes, Einstein’s inass-energy relatiznoMgls‘:‘g:j; ?UBc:e:r Sanshy; Mass numbar; lomip number, s mass;
A activity- Alpha-particles: Beta-particlan o Cv Binding energy; Fission and fusion. LH6
h ::::ﬂ GoylgerMm!m Tube R:;Topac:geé' Gamma rays; Laws of radioactive disintegration; Half-life and decay
:)"’m' Jlions ' On dating; Medical use of nuclear radiation; Health hazards and satety
ar ene and othe: . H7
N“‘::,::mam?z' eneigy. NUC::::::: 0.' energy- Sources of energy, Conservation and degradation of eneryy,
\1':/:: 4 energy. Biofuels; Solar energy: Si)glg‘r Egﬁ;stly ftelgased from fission and fusion; Thermal and Hydroelectric power,
) : ' " ant; Solar devices; i ,
Enerqy use in Nepal. Fuels and pollution: Global Warming; Aci;'?:i?\' 'Global SnBrgy, CaRsumpan patier anc demari‘j{sé

particle physics and cosmology- particles and antiparti ; : ’
Hubble's law, Big Bang: Critical density; Dark matter Bariiies, Sustis il Leglofis paryons, mesons. Umveﬁz

A student will perform at least 24 experiments from the given list:

introduction

General instruction: Students are expected to learn general ideas of errors, order of accuracy and graphical analysis.

Students are also expected to learn the physical princi ] O o e in Ih
theory curriculum. y pri cuples and theory of experiments on magnetism no e

Listof Experiments
A. Wave and Optics ‘ “

1. Determination of the wavelength of sodium light by measuring the diameter of Newton’s rings. :
2 Determination of the wavelength of a given monochromatic source of light by passing a plane diffraction grating.
3 Det:rmmaﬂon of the refractive index of a given transparent medium and calculation of the speed of the light in the
medium.
4. Uses of laser beams: :
i. Determination of the wavelength of He-Ne laser light
i. Determination of the diameter of a given hair
5. Uses of Sonometer:
i. Determination of the frequency of a given tuning fork
i. Comparison of frequencies of two tuning forks
6. Determination of the frequency of A.C. Mains.
7. Use of Resonance tube:
i. Determination of velocity of sound in air at NTP
i. Comparison of frequencies of two tuning forks
8. Determination of the end correction of the resonance tube apparatus.

B. Electricity : v )

9. Verification of Ohm's Law

10. Use of P.O. Box: _ . .
i. Determination of the resistively of the material of a given wire
i Verification of the laws of series and parallel resistances

1. Use of meter bridge: . ;
. Comparison of resistances of two given wires —
I Determination of the resistively of the material of a given wire
'1"‘ Verification of the laws of series and parallel reslstatr:]cgej , ‘
. Determination of high resistance by substitution method. i i i ‘

13. Determination of thg capacitance of the capacitor by charging and discharging & eapaciir,

4. Use of potentiometer: |

.. Comparison of emf's of two cells .
ii. Comparison of resistances of two given wires

ii. Determination of the internal resistance of a cell o
- Conversion of given galvanometer into an ammeter and a voltmeter of desired range.

- Calibrati i mmeter and voltmeter. e , ) ' ) o
~ Determir?:ti?)fnao?'t\tlmznhaalf-life of a circuit containing a puré capacitor in series with a resistance in a D. C. circuit.

U ) H=ae
Uses of a series LCR circuit: ¢y of  series LCR circuit

) inati nt frequen ko
.. Determination of the resona q 5 series LCR circuit

15

18

. Determination of the quality factor 0

, "agnetiom i locating the neutral poi ing:

. De‘Ermination of the pole strength and magnetic mom:nt of a bar magnet by locating the neutral points keeping:
L North pole pointing towards the geogr 392!02: :glrjtth

I North pole pointing towards the geographic
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136 Asmita’s Questi
ion magnetometer: . f a bar magnet
0 e el g and Tl 1000
i ii. Comparison of the magnetic moments 0 t 1 ;\‘I?a [swe
illati agnetometer: ; par magne
2 ?Se Siaasrfwgl:igggnmofgthe pole strength and magnetic moams(r;:sof a , | : ( )
i Comparison of the magnetic moments of two‘ b;r trl?e ?aboratory ,‘ 1 atte v
22 Use of dip circle: Determination of the angle of dip _ | a. W :
; LB oM
D. Modern Physics o k dl?{t y
23, Study the characteristics of a junction diode. | d”ﬁ ¥
24. Study the characteristics of a transistor. ‘ » piffer’
‘, 25 Study the characteristics of a Zener diode. wocell : k. why
n‘ 26. Determination of Planck's constant using a photo 02l
Hall

hes, a fuse and a power source. Measure Curg, d

| List of Activities ] . i
! i To assemble a household circuit comp:;snr:lg t'hrteep?::bti'e tg:g 5)”'?9 manl i
: d voltage across each component an then !n er ala. T . <P 2
‘ 2 f;;e \gf m?mimeter to (a) identify base of transistor and terminal of IC (b) Check whether a give ctronic Compop,, € Eppof
' ; i is i king order. ; . " ‘ v
(e.g. diode, transistor, and IC)'is in wor ) i tant tension using sonometer. ‘ 220
3. To study the relation between frequency and length of a given wire under cons | | f i
4. Study of AND, OR, and NOT gates. A 'f 3 ‘ v P2 i the
5 To identify the difference between emf and p. .of acell. o Lo I
Note: The all?cl)ve are only the specimens of activities. In order to arouse creativity, the students must be encouraged o tabf will 1
up new activities (other than mentioned above) in consultation with the teacher concerned. : elect
. i h
Laboratory Manual L b AP
i Certificate Level Physics Practical Guide, U.P. Shrestha, Ratna Pustak Bhandar, Kathmandu 5 wave
ii. Elementary Practical Physics, Dr. Narayan Hari Joshi, Taleju Prakashan | | ¢ How
. ‘ :
Teaching Strategies ' ' Lod s
«  Lecturing nucle
«  Group interaction : L ¢ Com
«  Problem solving ‘ and
« Demonstration B _ L f. Wha
+  Evaluation : : . . . _ 3. Atte
Instructional materials a. How
OHP, LCD, demonstration kits, writing boards etc. ! com
Evaluation Scheme . b. Lon
P ———
i Teaching Mart Distributi 4 Atte
Unit LA A a istni ion :
‘ hours Q | SAQ | NP - e Tsaa [ ne | 'o@ | a Diffe
y Waves and Optics 23+17_|2+12| 33 _|11+11 | 4+4 | 6 3+3 | 20 b Whe
Electricity anq magnetism 55 . 34 4/6 23 4+4+4 8 5+3 28 i diffr
7 Modern physics 55 3/4 4/6 212 4+4+4 8 4+3 57 5 (
Total 150 812 | 1015 | &7 32 22 21 75 ‘
,:°teéLsgi %029 :ﬂ;\ﬂéertguefs_tiotns: SA?: Shortf Answer Questions; NP: Numerical Problems 1 : ém
. Q.No. 1, 4 and 8, the first questions of group A, B, and C respectively, should i wf & Stal
aach y : v QLY 1 SP contain 3, 6 and 6 conceptual questio¥
ch carrying 2 marks, out of which students should give answers as indicated in the table. prual ! expl

b. In the table numerator denotes the number of question .
: / s to be at i ‘
questions asked. For example, 3/4 means 3 questions are to be aroq ot denoml‘nator e b o
Short answer questions should cover the entire course as f answer_ed L % dasions |
d gpe. ; as far as possible. These questions should be of concef. ¢ Olag
. Each of the questions numbering 2, 3, 5, 6, 9 and 10 i k-
=Ach » ' 9, 9,0, contain
carrying marks as specified in the table. Q. No. 7 and 11 colntiii f:
e. There should be two short answer questions from wave unit and on
f. There w!ll be only one specific ‘or' choice in one of th e questions o
g. Ther'e will be only one specific ‘or' choice for numerical problems i
Practical :
Every student will perform at least 20 experiments and 4 activities durin

Evaluation Scheme for Practical examination:
One experiment .

h:

o

|g answer theory question and a numerical pro¥|
y a long answer theory question. i‘
e from optics unit.
f LAQ type in each group. Es
n mechanics. '

g the academic year.

One activity 12 Marks
PRractical record of experiments and activities 3 taarks
Viva on experiment and activity g marks
Total arks

25 Marks
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1.

a

rime houﬂf numerical problems should

(all answers O S ould be expressed in S| system)
attempt any FOUR questions: tax2=g) b.
Two wires, one of copper and other of iron, have the same
diameter and carry the same current. In which wire will the 8
drift velocity of electrons be more? ‘ a'
Difierentiate between fuse wire and a heating wire, '
Why are the pole-pieces of magnets cut into cylindrical form b,
in a galvanometer? -
Hall voltage is much more measurable in semi-conductor 9.
than in metals. Why? it
Explain why two parallel wires carrying current in the
opposite direction repel each other?
220V ac. is more dangerous than 220V d.c., why?
Attempt any Four questions: [4x2=8]
if the discharge tube is filled up with various gases in turn
wil the discharge in all gases take place at the same’f-
electrode potential? .
A photon and an electron have got the same de-Broglie
wave length. Explain which has greater total energy.
How is NOT gate realised?
It is said that a very powerful crane is required to lift a
nuclear mass of microscopic size. Comment on this.
Comment on the statement “a nucleus contains no electrons )

3. Attempt any ONE question:

2

oo ao
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and yet can eject them.” }
What are the effects of pollution on living organisms?
[1x2=2]
How can bats fly around without colliding with objects that
come in their way?

Longitudinal waves cannot he polarized. Why?
Attempt any ONE question: '

[1x2=2]
Differentiate between wave-front and wavelet? :

What is the difference between Fresnel and Fraunhoffer

diffraction? '
Group B
Attempt any THREE questions:

expression for the magnetic field at the centre of the circular
coil, '
What are the categories in which magnetic materials are
dlassified? Explain their differences.
State Faraday's laws of electrolysis.
Faraday's second law experimentally? . _
Show that Lenz's law is an example of conservation of
energy, . : i
Attempt any THREE questions:  [3x4=12]
oW, in Bohr's model, that radii of electronic orbits increase
a2 where n is the quartum number of the orbit -
efine decay constant of a radioactive element. How is it
(Sated to half-ife? .
'SCuss a zener diode and its use as voltage stabilizer.
&Scribe a theory which accounts for the origin and evolution
the universe.
S:\tempt any ONE question:
o that both harmonics, 0dd an
an organ pipe open at both ends.

[1x4=4]

[3x4=12] -
State Biot and Savart's law and use it to obtain an.

How will you -verify

d even, can he produced

C.

Full Marks: 75

Pass Marks: 27
What is Doppler's effect? Obtain an expression for the
apparent pitch when a source moves towards a stationary
observer,
Attempt any ONE question; [1x4=4]
Show that in Young's double slits experiment widths of dark
and bright fringes are equal.
Describe Focault's method of determining the speed of light.

Group C

Attempt any TWO questions: - [2%4=8]
The resistance of the coil of a pivoted-coil galvanometer is
9.36 Q and a current of 0.0224 A causes it to deflect full
scale. We want to convert this galvanometer to an ammeter
reading 20.0 A full-scale. The only shunt available has a -
resistance of 0.025 Q. What resistance R must be
connected in series with the coil? -
9.36Q

Ans: 12.94 Q
A standard cell of 1.0185 V, when. used in a one meter long
slide wire potentiometer balances at 60 cm. Calculate the
percentage error in a voltmeter which balances at 65 cm
when reading is 1.1 volt. Ans: 0.31%
The series circuit in figure is a similar to arrangements that
are sometimes used in radio tuning circuits. The circuit is
connected to the terminals of on a.c. source with a constant
r.m.s. terminal voltage of 1.9 V and a variable frequency.
Find (i) the resonance frequency (ii) the inductive reactance
and the impedence at the resonance frequency (iii) the r.m.s.
current at the resonance and (iv) the r.m.s. voltage across
each circuit element at resonance.
/O Vrms=1.9v
L

R =500Q L=04mH C=100pF

IGYGY

Ans: (i) @ =5.0 x 10° rad s (if) X, = 2000Q; X; = 2000 Q
(H1) hns = 2.0 MA (IV) Vi_rms =1V, V1 = 4V; Vo s = 4V
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10. Attempt any TWO questions: [2x4=8]

a A cily requires 10% watts of electrical power on the avergg;.
It this is to be supplied by a nuclear reactor of efficiency 207

using 2* U as the fuel. Calculate the amount of fuel required
for one day's operation. (Glven: energy released per fission

¢ field is doubled, what is
=18 x 10" Ckg")

Ans: 5.56 x 107 m, 275, o :-

the speed of longi,., "

What Is the difference between 1 gty

waves in alr at 27°C and their speed at -13°C? Why islg:f

speed at 0°C?

strength of the magneti

he Iy
radius of the path? (e/m

1".

Ans: 23.96 ms™"; V= 33, | K

LI . M

of 11 200 MeV). Ans: 0.527 kg 12. Light traveling in water ?tr;:(esba glass p}aleta(tj all angle';}' : 5pe®
. of 53°, part of the beam Is reiracted and p,, . | '

b. A s bioom s""“gggot wor\l;v:ur:citlotr'\‘: ';:Xn‘;;xggzgg :)(: lr[:f:lfggfje. If the r:fracted and reflected portions mai:nﬁﬂ 2 5pe®
light of wavelength 235 nm. What 13 ‘ane ch other, what is the index of refra. ‘
the photoelectrons emitted from this surface;? s e 2;13{:;;1? 90° with ea efraq,[[, In 9

ns; 2.52x ! 0

\ g =17 V| ,
¢ An electron moving with a speed of 107 m/s Is passed into a Ans: pg =1.76 assuming n g7
magnetic field of intensity 0.1x10°2T normally. What is the ' "
radius of the path of the electron inside the field? If the 5 e
"CHAPTER BASED QUESTIONS | e
. ; ! pres
11, [2068 Old Q.No. 1 d Can two persons on moon hea | il

DHIT-VWAKEL AFD OPTICS- . sound of each other? Explain. xfc - | i pen

A. WAVES 5)12. 2067 Sup Q.No. 31 Longitudinal waves cannot be polariy
Why? . | . Mok

1. WAVE MOTION 13, 2063 Q.No. 1 ¢ Which types of wave propagate in ligj
explain. o il Vo 1 (mectiag nunee el v ?::

™, 1. Some Relations: 14, [2062_QNo. 2 ¢ Do sound waves undergo reflecy "

) L v=fA . A=vT ' refragtion and pol:ir/iz_ation phenomena? Explain. I \‘:o =
i Koz 2d o v, oonfelE How are stationary waves formed? il Wh
AoVov ' T Long Answer Questions [4 Marks] |5 spe

2. The forms of progressive wave equations are 16. [2074 Set B QNo. 73 2070 Set D Q.No. 7 & How is |
y = a sin (ot = ¢) y = asin 2x (-lf..—;%) progressive wave different from a stationary wave? Derik S
on " an equation for a progressive wave. § whe
y =asin (ot - kx) y =asin=r= (vt - x) 17. 2072_Set C Q.No. 7a What is a wave motion? Defit! Short A
3. Stationary wave: y = A sin ot, where A = 2a cos kx is the ' progressive wave equation in a medium. F 1. 074
/ amplitude of the stationary wave. 18. 2072 Set E Q. No. 7a] 2066 Supp Q. No. 54 Del that |
Short Answer Questions [2 Marks] progressive waves. Derive an equation to represent ¢ 073
1. [2076 GIE Set A Q.No. 34 [2076 GIE Set B Q.No. 34 How do e " grea
transverse waves differ from longitudinal waves? 2] 19. [2070 Supp. Set A Q.No. 7 b [2068 Q.No. 7 5 Whal is ¥ 3,
gitudin i) o 07:
\ y 52 [2076 Set B Q.No. 33 C{an long[ijtudin{al wave be polarized? principle of superposition of waves? Discuss the resul ¢ med
o in. {hety pay (el eg e ’'n Hhe s superposi i
e ot b e T o g i ooposte s g
_3 [2076 Set C Q.No. 38 How are stationary waves formed? ' [2] ” Bog y Taveting in opposite direction. by o7
_4_ {2075 GIE Q.No. 34] [2072 Set D Q.No. 34 Distinguish between ' the odis? € QNo. 7 d Whal are stationary W?VES? p;ove_mz' rav
progressive waves and staionary waves. 2 ! stance between any two consecutive nodes i’ s, 071
/5. [2075 Set A Q.No. 3a) We can't hear echo in Zsmalé foom. stationary wave is % foism
Why? Cco 175 Ehe phenomenopy of e “/{3 il 8 oy
6. [075 5o B QNo.3d Fre(igbnéf% Vt‘h% m%gt und amenta{ 21. 2068 Oid Can. Q.No:a What do you mean by progressi solig
property of a wave. Why? /'ty 7V :/;ssf,l s /) \gfau:: equalion? Derive progressive wave equation in i T Ros
g 2073 Supp Q.No. 34 2068 Q.No. 1 ¢ f y'3u'ére walking'6n 22. Bog3 v‘;ave vector and d'SpIacemem‘ 1{( S0y
the moon surface, can you hear e cracking sound behind 2> State and explain the stationary wave. ' yqy
you? Explain. 0, g * Use the principle of superposition o ¥ & g
8. [2069 Set A Old Q.No. 1d Why echo cannot be heard in 2 waves to find the position of nodes and antinodes m,fz Wh
small 00m? brca we 1f cannt he § eon | 2 standing wave. FE s, @
9. Eo}ss So(; B Q.No. :nyi A radio station broadcasts at 800 kH; ~ Numerical Problems [4 Marks] L digy
the radio waves (em-waves) travel with a s 24 R {
peed of 3 x 10 [053 Q.No. 3 OR] A wave ha es 9" |
m/s, what will be the wavelength of the wave? 2 in seconds) 1as the equation (x in melr T, %
_10. [2068 Can. Q.No. 34 Distinguish between light waves and Y=002sin(301-4 |
N sl ‘ X) . Ore
sound waves, 1 2) Eind B oo
N i 2 0
% Y. Wi \ ¥ 0dd N b : g e
Al " e ’,{(,A peclive L (1) s frequency, speed and wave length. !
P v s ?'»""“'" !




M2, (i The equation of wave with double amplitude byt traveling
o'y inthe opposite direction y
9 Mg Ans: 477 2, 1.57 1, 7.6 ms™, y = 0,08 sin 301+ 41

N
ha,gz——-;;{ammcu WAVES

Uy “'—m_
& ) .
d T sound, v = —\/% - E_L@_Sﬂglt_[

g1y speed of = Density

2 Speed of longitudinal wave,

- Of Ieh, £
A olid, v=A [~ In liquid, v = K
hin In solid, P’ V= o’
nkl‘ P
¥ &%
IngaS,V=‘\/—p-vY=Cv

\ 3 Factors affecting the speed of sound in gas,

v
Temperature, V o \/T , S0 = LY
h V2 Tz
ON he, |, Pressure, no effect at constant temperature
: Lo Jul
o na | il Density, v o< y SO = for di
€ poige | ty Nrhad™ '\/:2 (fo dlﬁergnt gases)
1 v M ’
o . G |
. mass, v < 7. =
e in iv. Molar ma o« " SO Vo M
<o /] v. Humidity, Vhumid > Vdry

reﬂe~—' 4. Temperature coefficient of speed of sound,

8 [273+e 1
M _a o2 L
; ¥ Voo 273 —Vo(1+2(19)

Where, a temperature coefficient of speed of sound
5. Speed of transverse wave in a stretched string,

How & T
v=4 [T,
ve? De u ‘
where T = tension on string and p = mass per unit length

n? Dev Short Answer Questions [2 Marks]
* 1. [2074 Set B Q.No. 33 Velocity of sound in solids is more than

53 DE"  that in liquids, why? 2
esenl I 2. 073 Set C Q.No. 35 The velocity of sound in solid is generally
' greater than that in gas at STP. Why? Give reason. [2

hat is* 3. 2072 Set C Q.No. 3] When sound waves travel through a

resul’  medium, does the temperature at various points remain
nd $*  constant? Explain. . @
" 4 2071 Set D Q.No. 3 a [2066 Supp Q.No. 1q Why does sound
orove”  Uavel faster in metals than in air? [2.]
des "' & 970 Supp. Set B G.No. 3. The speed of sound in humid air
¢ Ismore than that in dry air, why? 2l

| & [070SeC aNo. 3 2 063 @No. 2 Although the densily of

ogress"  Solidis high, the velocity of sound is greater in solid, explain. (2]
16" 7. B063 Supp Set B Q.No, 3 B Is it possible that the velocity of
i~ sound is greater in solid than that in a gas at STP? Justify

. F' your answer, [2‘]
o ') Velocity of sound increases on 2 cloudy dzzi
Yl Why?

+ 085 QNo. 7 J Pos0 @No. 2 d [2052 QNo- 1d Sound al a

%Slance can be heard distinctly at night than in the day “m[‘;i

[ hy? :

aﬂa ' ) "

e . Explain why the velocity of sound in solids IS
Jreater than that in gases, though the densities of solids arze
Ureater than that of gases.

1.

12

1.
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2062 Q.No. 1 ¢] Do sound waves need a medium tc travel

from one point to other point in space? What properties of

the medium are relevant? 2]
Why are sounds heard better on a-wet day
than on a dry day? 2]
Is velocity of sound more in damp air or in
dry air? Explain. (2]

Long Answer Questioné [4 Marks]

14.
15.
16.

17.

18.

19.

20.

21.
~ Newton's formula for the velocity of sound in air. Explain why

22,

23.
24.
25.
26.
27.

28.

[2076 GIE Set B Q.No. 7a] Discuss Newton's formula for the
velocity of sound in air and explain why and how this formula
was modified by Laplace. ' (4]
[2076 Set B Q.No. 7a] Does the propagation of sound wave
cause change in thermodynamic condition of medium?
Derive Laplace formula of velocity of sound in air. [4]
[2075 GIE Q.No. 7a] [2068 Can. Q.No. 73] [2067 Sup Q.No. 7}
Discuss Newton's formula for the velocity of sound in 3 gas
medium with Laplace's correction. ¢ (4]
074 Supp Q.No. 74 Describe Laplace's correction in
Newton's formula for velocity of sound in air. Also discuss
the effect of temperature and pressure in the velocity of
sound in air. ’ [4]
2074 Set A Q.No. 7a Describe Newton's formula for the
velocity of sound in air. Explain why and how this formuta s
modified by Laplace. : [4)
[2073 Set C Q.No. 76 What correction was made in Newton's
expression for the velocity of sound? Also explain, how
change of temperature and pressure affect the velocity of
sound. : (4]
[2072 supp Q.No. 7a] Write the Newton's formula for the
velocity of sound in air. Explain why and how this formula is
modified by Laplace. 4]
[2072 Set D Q.No. 74| 2071 Supp. Q.No. 7a] Write down the

this formula has to be modified. Discuss Laplace's correction
onit. 4]

.f2071 Set C Q.No. 7 a| Describe the Newton's formula for

velocity of sound in air with Laplace's correction. (4]

[2070 Supp. Set A Q.No. 7 a] Deduce Newton's formula for
velocity of sound in a gas. Why was the correction needed?
What correction made by Lap lace? 4]
[2069 Supp Set B Q.No. 7 a| Describe Laplace's correction to
find the velocity of sound and discuss how the velocity of
sound is affected by different physical parameters. [4)
[2069 Set A Old Q.No. 53] What is the Newton's formula for
the velocity of sound? What correction was made by
Laplace? _ : [1+3]
[2069 Set B Q.No. 7h] Discuss the significance of Laplace's
correction to Newton's formula for the velocity of sound. Also
explain how different factors affect the velocity of sound.  [4]
[2068 Old Q.No. 5 a] Write an expression for the speed of
sound in an ideal gas. Discuss the effect of change in

temperature on the speed of sound. (1+3)
[2067 Old Q.No. 53] Discuss the Laplace's correction for the
velocity of sound in air. ' [4]
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‘ s on which the velocity
29. Write down the factor p

s in air depends with necessary explanation. ‘

30. ;Lsiug%:. 5a Z@ Explain the signiﬁcaqce of Laplace 3
correction of Newton's formula for the velocity of sound“ai\S]

orrected formula. '

3. [(;%:I:I_GL%_T_@ State Newton's formula for the velq;lty c;f
sound in gases. What correction was done by Laplace on |t‘. [1+3]

32. (2060 Q.No. 5 4 Derive an expression for the yelocﬂy of
sound in a medium by dimensional method. Discuss the
effect of change in pressure and temperature on the velocity

of sound in ai. : [2+2)
33 Discuss Laplace's corfection and derive the
formula for the velocity of sound in a gas. [4]
34, Describe Newton's expression for the velocity
of sound in a gas with Laplace correction. (4]
35. What is Newton's formula for the velocity of
sound? What correction was made by Laplace? [4]

36. Discuss the effect of pressure, temperature
and density of elastic medium on the velocity of sound.  [4]

Numerical Problems [4 Marks]
37. [2077 Set D Q.No. 3g At what temperature, the velocity of

sound in air is increased by 60% to that at 27°C? 4]
? Ans: 495°C

38. [2076 GIE Set A Q.No. 11] In a stormy-day a person observes

a lightning flash which is followed by a thunder 3s later. How
would you estimate the distance of the lightning striking from

the person. .
[velocity of sound = 340 m/s, velocity of light = 3 x 108 m/s][4]
' Ans: 1020 m
39. 2076 Set C Q.No. 11] A source of sound of frequency 550Hz
emits waves of wavelength 60 cm in air at 20°C. What would
be the wavelength of sound from the source in air at 0°C? [4]
; Ans: 0.58 m
40. [2075 Set A Q.No. 11] What is the difference between the
speed of longitudinal waves in air at 27°C and at - 13°C?
What is the speed at 0°C? [4]
i Ans: 23.96m /sec, 331.1 m/sec
41. [2075 Set’B Q.No. 11] [2058 Q.No. 5 b} At what temberature,
the velocity of sound in air is increased by 50% to that at
27°C? 4]
Ans: 675 K
42. [2074 Supp Q.No. 11] In a resonance air column apparatus,
the first and second resonance positions were observed at
18 cm and 56 cm respectively. The frequency of tuning fork
used was 480 Hz. Calculate the velocity of sound in air and
end correction of the tube. [4)
Ans: 364.8 m/sec and 0.01 m
43. [2073 Set D Q.No. 11] Calculate the bulk modulus of a liquid
in which longitudinal waves with frequency of 250 Hz have
the wavelength of 8 m if the density of liquid is 900 kg m-3 [4)
Ans: 3.6 x 10° N/m
44. [2072 Set E Q.No. 11] A source of sound produces a note of
512 Hz in air at 17°C with wavelength 66.5 cm. Find the ratio
of molar heat capacities at constant pressure to constant
volume at NTP. Densities of air and mercury at NTP are
1.293 kg/m3 and 13600 kg/m3 respectively. [4]
Ans: 1.36

45.

46.

47.

48.

49.

50.

R ] f sound of freque 5 4
971 Set D Q.No. 11 A Source 0 d of f ey, o
emits waves of wavelength 64.5 °crr1) in_air at 20e¢. \;\ 5””%
would be the velocity of sound at 0°C? i -
S

Ans: 31g; : §1 fundz 0

In a stormy day a boy 0bs::§ Orgas
a lightning flash which is followed by a thunder 3 Sag), @tr
tl

How would you estimate the distance of the lightn, W does

from the boy. (given velocity of sound on that day = N wnef;
i ight ¢ = 3 x 108m/s) T gmes:
L oflig Ans: 996 m | 072 €

069 Set A Q.No. 11] When a detonator is exp10ded'“0‘; s e |

railway line, an observer standing on the rail 2 p , | have d‘
hears two sounds. What is the time interval betwegy N fasl£

(Young's modulus of steel = 2x 10”Nm’f, density of S OTE
8x 103 kg m™3, density of air = 1.4 kgm 3 y- for airs, 4 and
atmospheric pressure = 105Nm )

(=]
3\
-
(d .Y

' Ans: sg, 6 by an’
A source of sound of frequency 512 k! @
waves of wavelength 670 mm in air at 20°C. Whg A 6. fo it
-velocity of sound in air at this temperature? What woyy; - its ter
the wavelength of sound from the source in air at 0°C? . otiing
: Ans: 343.04 ms™, 6467 x 1y .

. | 071
i) A man standing at one end of a gy 7 B
corridor 57 m long blow a short blast on a whistle. He fy Why?
that the time from the blast to the sixth echo was 2 seqy =0
If the temperature was 17°C, what was the velocity of S 8. <o

o9 .

at 0°C? Ans::m.an:f s BO7D
The interval between the flash of gy inCre:
and the sound of thunder is 2 seconds, when temperast ~ Wave
10°C. How far is the storm if the velocity of sound ina( 10. 2969

0°C is 330m 51?2 g forme

_ Ans:éni - pipe.

: - 11. 068
3. WAVE IN PIPES AND STRINGS © Why
f2. 2068
1.~ Waves in Pipe: » asir
i.  The fundamental frequency in closed organ pipe, i fs. @
N P 1 RT } to ch
h=7= 4/\/_p =3 \IYV | 14, Be7

“ii.  The fundamental frequency of organ pipe, any

v L [P 1 [&E C diffe

End correction:

a. (e ="——2—--l ; 16, 06;
(ii) e = 0.3d, d = diameter of resonance tube - i S!ﬂn:
b. Fundamental frequency in closed organ pipe, A velg
I ’ i - Ro
fi= 4(/+e) i E‘T'
2. Waves in string: 1 m‘
- {
i.  The fundamental f R A b osw
al frequency, f; = 21\ Ea n
The speed of transverse vibration V= \/i % %
i o M
ii. ~For a cylindrical wire, | @
=ApXE Wi
H=Ap=—7=.porni . p, i
4 P : a .
where p= Mass per unit length 4_/‘ Phe
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1.

14,

15.

18,

2,

‘ What is the use of sounding board on

Answer Questions [2 Marks]
MTNO' 30| [2068 Can. Q.No. 30 The frequency. of a
(undamental note ol a closed organ pipe and that of an open
organ pipe are the same. What is the ratio of their lengths? 2]
473 Set € G.No_3a 2073 Set D Q.No. 3p) By what faclor
Tos the velocity of transverse wave in'the string change
when (he tension in the stretched string in increased by four
imes. e g . 12
72 Supp Q.No. 3a] The six strings of a guitar are of the
came length and are under nearly the same tension but
nave different thickness. On which string do waves travél the
fastest? ' (2
a7 2 Supp Q.No. 3] How does the pitch of an organ pipe
change with temperature? 2
) 71 Supp. Q.No. 3a] Does the frequency of sound produced
by an organ pipe change with its diameter? Explain. (2]
71 Set C Q.No. 3 B} [2069 Set A Q.No. 28] What happens to'
the frequency of transverse vibration of a stretched string if
ts tension is halved and the area of cross section of the
sing is doubled? [2)

071 Set D Q.No. 3 b A tuning fork produces a feeble sound.

But when it is pressed against a table, a loud sound is heard.

2

Why? ,
R070 Set C Q.No. 3 bl Why is sounding board used in a string
instrument? Vi
R070 Set D Q.No. 3 a]l When the tension in a given string is
increased by four times, by what factor does the velocity of
wave in the string change? C ' (2]

. 2069 Supp Set B Q.No. 3 a] Explain, with figure, the

formation of second overtone of waves in an open organ
pipe. . ' (2
068 OId Can. Q.No. 1¢] A loud sound in heard at resonance.
Why? (2]
Is it possible to have a longitudinal wave on
astrelched string? Why or why not? 2]

l Would you expect the pitch of an organ pipe

lo change with an increase in temperature? How? 2]

ls the wave speed the same as the speed of

any part of the string for transverse waves? Explain the
difference between these two speeds. (2]

Why are the bells made of metal not of

2]

wood?

: When the tension in a given stretched

string is increased by four times, by what factor does the
velocity of transverse wave in the string change? ,[2]
Why are all string instruments provided with
hOUOW boxes? . ' [2]

2]

Sliinged musical instrument? _ _
temperature affect the

261 Q.No. 2 ¢ How does the
'8quency of an organ pipe? : 12
053 Q.No. 2 d| One of the 'Nine Jewels' of Emperor Akpar,
Widely known as Tansen, the king of Music was able to brgak
3 glass by singing the appropriate note. What physmgl
Phenomenon could account for this? 2l

i

26.

27.

28.

. [2057.Q:No. 1 d What do you mean by resonance?
. [2056 @ .No. 1 a] Why is sonometer box hollow from inside? (2]

141
(2]
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1 a] Relate the fundamental note with-overfones
for an open pipe. ' (2]

. [2084°Q'No. 17a] Why s an end correction necessary.for an

organ pipe? (2]

. The frequency of organ pipe changes with

temperature. Does it increase with increase in temperature? (2]
Explain why soldiers are ordered fo break
steps while crossing a bridge. 2]
052 Q.No. 1 4 The frequency of fundamental note of an
open organ pipe is double than for closed pipe of same
length. Why? ;o -2
Differentiate between forced vibration and

free vibration. 2)

Long Answer Questions [4 Marks]

29.

30.

31.

32.

33.

34.

35.

36.

37.

" organ pipe closed at one end.
38.

39,

2077 Set D Q.No. 2¢] Prove, with necessary diagrams, that
both.types of harmonics odd and even can be obtained in an
organ pipe open at both ends. What is end correction of a
pipe? ' . ' (4]
2076 GIE Set A Q.No. 73 What is meant by end correction?
Discuss the vibration of air column of open organ pipe and
show that both harmonics are praoduced on it. 4]
[2076 Set C Q.No. 73 [2074 Supp Q.No. 7 2070 Set C Q.No. 7H
Define end correction of a pipe. Prove that both odd and
even types of harmonics can be obtained from an organ pipe
open at both ends. (4]
[2075 GIE Q.No. 7] State the laws of transverse vibration.in a
stretched string. Describe various modes of vibration in a
stretched string. (4]
[2075 Set A Q.No. 7al [2065 Q.No. 5a] What do you
understand by harmonic$ and overtones in the case of organ
pipes? Prove that only odd harmonies are produced in
closed organ pipes. 4]
[2075 Set B Q.No. 8a] [2069 Set A OId Q:No. 5a OR] What are
harmonics? Explain the formation of overtones in an open
and a closed organ pipe. [4] -

2074 Set A Q.No. 7b] 2073 Supp Q.No. 7a] [2067 Q.No. 74|

Describe an experiment with the necessary theory by which
the speed of sound-in air is determined by using resonance
tube method. [4]
[2073 Set D Q.No. 7a] What is the difference between an
open‘and a close pipes? Explain with proper sketches for the
formation of second overtongs in each case. Also express
the length of pipes in terms of the wavelength of sound.  [4]
[2072 Set D _Q.No. 70| What is end correction of a pipe?
Describe the different modes of vibration of air column in an
4
[2071 Supp. Q.No. 70| Prove, with necessary diagrams, that
both types of harmonics odd and even can be produced in
an organ pipe open at both ends. 4]
2071 Set D_Q.No. 7_a What is resonance? Describe an
experiment to determine the velocity of sound in air and end
correction of the tube by resonance method. (4]
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40 [2069 Supp Set 0 QNo 7 i Witte the laws of hnnuvnwu
vibration of ainng Explain how e law of length s verltied
oxpenimentatly . i |"|"11|

a1 [2069 Set A QNo 7o Bhow that both harmonles, nu‘ ane
even can be produced o an open organ pipe. What 1s end
coftechon’ R . MI

a2, [2068 Old Can Q.No_8a OR] Whatis a closed pipes Dosaribo
the natural modes of vibration of air in-an organ pipe closod
atane end Also explain the tetm ‘end (:nmutllnn“‘ ’ [1+241]

43, [2068 QNo_7 o What is meant by tosonance’? Explain in
detal how you would use sonometer to detormine froquency

of agiven g fork . 4]
44 [2068 Old Q.No, 5 a O What aro harmonies? Explain the
formation of the overtones in a closed organ pipe. 4]

45 2067 Old Q.No. Sa OR] Describe tho resonance tube
expenment 1o determine the velocity ol sound-in Laboralory
and obtan the expression of end correction (3+1)

46. 2064 Q.No. 5a OR] State and explaih  principle of

superposition and formation ol stationary waves, Show thal

the frequency of the tundamental note of a closad organ pipe
18 halt as compared 1o thal of an open pipe of the same

length. o (2+2)
47. [2063 Q.No. 6a OR] 2057 Q.No. 5a OR] Discuss the difforent
modes of vibrations of air column in closed pipe: [4]

062 Q.No. 6a OR] Slate the laws of transverse vibration of
string. Describe an experiment to verify the law of mass, and
law of length. ' 4]
49. [2059 Q.No. 5 a OR] State the laws of transverse vibrations of
string. Using only dimensions, show that the speed of
propagation of a transverse wave depends only on tension
and mass per unit length, [1+3)
50. 2058 Q.No. 5 a OR] Prove that both types of harmonics, odd
and even, can be produced in an organ pipe open at both

48.

ends. : : (4]
51. Describe the various modes of vibrations of
the air column in an organpipe. 4]

Numerical Problems [4 Marks]
52. [2076 GIE Set B Q.No. 11) One day when speed of sound is
340 m/s the fundamental frequency of a closed organ pipe is
220 Hz (a) How long is this pipe? (b) The second overtone of
this pipe has the same wavelength as third harmonic of an
open pipe. How long is the open pipe? 4]
Ans: 0.386 m, 0.31 m
§3. [2076 Set B Q.No. 11] A wire whose mass per unit length is
10-¥ kg/m is stretched by a load of 4 kg over the two bridges
of a sonometer wire 1 m apart. It is struck at its middle point,
-what would be the wavelength and frequency of its
fundamental vibration? 4]
; Ans: 100 Hz
54. 2074 Set B Q.No. 11] A steel wire of length 20 cm and mass
5 gram is under the tension of 500N and is tied down at both
ends. Calculate the frequency of fundamental mode of
vibration. 4]
Ans: 353.55 Hz

65.

56.

67,

58,

59.

60.

61.

62.

63.

12N,

[2071 Supp Q.No. 11] [2069 Supp Set B Q. No. 11] A Pia

wire having a diameter of 0.90 mm is replaced by 4, ° @70

wire of the same malerial but withr diameter 093 mm, |
tonsion of tho wire is ‘as before, what is percentage thy
in the frequency of fundamental note?
Ans;y
[2072 Supp Q.No. 11] On a day when the speed of .
345 m/s, the fundamental frequency of a closed organ b g6
220 Hz. The second overtone of this pipe has the g |
wave length as the third harmonic of an open pipe. HOng,: :
is the open pipe? k ‘
: L
[2072 Set C Q.No. 11] A wire wilh mass 40 g'is stretcheds
thal its ends are tied down at points 80 cm apart. The wa@#
vibrates In ils fundamental mode with frequency g \ :
Calculate the speed of propagation of transverse Waygy;
the wire and the lension in the wire.

[2071 Supp. Q.No. 11) A cord.of length 1.5 m is fixed af pyf
ends. Its mass per unit length is 1.2g/m and the tensionQF' ‘

a. Whalis the frequency of fundamental oscillation?
b. What tension is required if the n = 3 mode has frequen
of 0.50 kHz?

Ans: (a) 33.33 Hz, (b) 3

[2071 Set C Q.No. 11] [2070 Set D Q.No. 11] In a resonany
tube experiment, the first and the second resonanf
positions were observed at 17cm and 52.6cm respectiveif

i 3 as frequency 512Hz and wf | .
The tuning fork used was frequency nd t i 1 2 (i

f?f"

{iv. Intensit

temperature was 27°C. Calculate the velocity of sound in
at 0°C and the end correction of the tube. ' §

Ans: 347.75 mi/sec and 0.008
2069 Set B Q.No. 11] [2068 Q.No. 11] 2067 Sup Q.No. 11
open pipe 30 cm long and a closed pipe 23 cm long, both¢f |
the same diameter, each sounds their first overtone. If e s

are in resonance find the end correction of these pipes.

[2068 Can. Q.No. 11] A piano string 1.5m long is made of
steel of density 7800 kg/m? and Young's  modué
2x10"N.m?. It is maintained at a tension which produced?
elastic strain of 1% in the string. Calculate the frequenCYd
lransverse vibration of the string when it is vibrating "

second mode of vibration. N

Ans: 168.79 Hz, 3376Hf

A unitorm tube 60 cm long stands verticdl ’*‘li

with its lower end dipping into water. When the length abo%} | :
the water is 14.8cm and again when it is 48 cm, the WK
resounds o a vibrating tuning fork of frequency 512Hz Fg L -

the lowes! frecuency 10 which the tube will resound whe? i‘f
open at both ends. y

F
Ans: 96 misec, 450_3[? (1

| b
1. Intensity
: Powe

m
nd
2 sion

i 1="gur

2
v 2

£
jii, Threshc

V. Compa

| Vi Energy

vill. Intensit

Ans: 267.21"

[2066 Supp Q.No 59 A steel wire of length 40 cm and ™

diameter 0.25 mm vibrates in unision with a tube, OPe”;
both ends and of effective length 60 cm, when e
sounding its fundamental notes. The air temperature 15 ¢
C. Find the tension in the wire. Given — velocity of sou,
arrat0°C =332 ms ' and density of steel = 7800 kg m zo‘

Ans:
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st Q':Q ijenslity of BOOIO.k if}'a‘xhwlng has alength of ~ Short Answer Questions [2 Marks]

Q(Jrr; Bgf Oguces o sirain ofg 1o m:”fhhnedg‘s_'(:ﬂliﬂ the 1. [077 Set D Q.No. 1d] What is quality of sound? 2)

glring . ' enlal note N
oblained from the str‘mg In lransverse vibration is 170 Hz. 2. [2076 GIE Set A Q.No. 3] Can you dnsmgmsh MO notes, one
Calculate the Young's modulus value for the material of ?rOdUCEd by violin and the other by a sitar, havingthg same
oing. " requency? Explain. ‘ [2]
, Ans: 3.7 x 10" Nm-} 3. [2076 GIE Set B G.No. 3b] How can bats fly around without
060 Q.No. § @22_9_-[“315] A wire of diameter 0.04 cm . colliding with objects that come in their way? 2]
and made of steel of density 8000 kgm3 is under a constan; 4 [2076 Set B Q.No. 31 [2073 Supp Q.No. 35} [2070 Set D Q.No. 35]
ension of 80N What length of this wire should be plucked to An empty vessel sounds more than a filled
cause It Lo vibrate with a frequency of 840 Hz? . 4 one when it is struck. Why? V)
. L Ans:0.168m 5. [2076 Set C Q.No. Sound waves are called pressure
5086 Q.No. 3 OR] An organ pipe is turned to a frequency of v%aves ;Vh r,Q o ) P 2]

240 Hz when the temperature. is 27°C. Find its frequ Al L '
he temperature drops to 0°C : QUENCY 6. [2075 GIE Q.No. 3b] 2074 Set A Q.No. 34 [2072 Set E Q.No. 3b]
- “szn P Ps 10 07C. Assume both ends of . Whalis the threshold of hearing? Define one bel. 2
el ' Anigs 4107 E'] 7. [2075 Set A Q.No. 3b] Justify the proverb "An empty vessel
* 22 z [R]

A steel wire of 2m long whose mass is 3gis makes much noise". o 5 (2)
under tension of S500N" and is tied down at bothends. 8. !2q7§ §et B Q.No. 3b] Why is the voice of a woman m'ore
Calculate the frequency and wavelength for fundamental - intelligible than that of a man? . [2)
mode of vibration. % 3074 Supp Q.No. 3a [2074 Set A Q.No. 3a Why are

- Ans: 144.3 Hz, 4m longitudinal waves called pressure waves?: , (2]
10. [2074 Supp Q.No. 3b] [2054 Q.No. 1 ¢] What are ultrasonic and
ACOUSTIC PHENOMENA infrasonic waves? 4 2]
FORMULAE 11.. 2073 Set D Q.No. 33] [2055 Q.No. 1 c] Explain the difference
Intensity ' in characteristics between ultrasonic and supersonic waves. (2] ‘
Power transfer P p2 12.-[2072 Set C Q.No. 3] [2071 Set C Q.No. 3a] [2060 Q.No. 1| -
|="Sufface area ~ A~ 2a*ta’py = P ';"‘C Whistle of an approaching train is shriller, why? [2]
2 o 13. [2072 Set D Q.No. 3y If the pressure amplitude of a sound
:—‘=£§- (inverse square law) wave is halved, by what factor does the intensity of the wave:
2 ' ‘ changg? : 2l
Threshold of hearing, Lo = loglo , lo = 10 2 Wm™ 14. 2072 Set E Q.No. 3a] A tuning fork has two prongs. Why? (2]
| . ' i \ S
Intensity level, B = 10 log~- (decibel) 15. [2071 Supp. Q.No. 3b] How can we consider sound waves a
° © pressure waves? “ 2)
I R, 3
Comparison, A = B1 — B = 20 og (f) 16. [2070 Supp. Set A Q.No. 3 a‘An emply vessel makes much
noise'. How would you justify the proverb? 2]
Energy density, U Z.E_m?IQL“_a_”S_f-‘ﬂ 17. [2070 Supp. Set A Q.No.3 b] Bats catch their prey in the dark
' YAIUmE . ¥ even when they don't see the prey. How can this happen? [2]
viii. Intensity, point source (spherical wave) I =772, 2 oc_\'ﬁ 18. [2070 Supp. Set B Q.No. 3 bj How can we tecognize a person
t, (for f; > 1) and just by hearing her voice without seeing her face? (2]
Beals: The beat frequency, fo = f; —fz (for >z 19. 2089 Set A Q.No. 3a) An empty vessel sounds more than a
fy ='f2 ~f, (for f2 > f4) filled one. Why,) . : [2]
Dop plers.eﬁem: ‘v + Vo 20. [2069 Set A Old Q.No. 2] [2053 Q.No. 1b] How are beats
Apparent frequency héard by the observer, I'=—75/ . produced? What is beat frequency? 2]
) : Q.No. 34| Is there a physical difference between
A i oving towards a 21. (2089 Set B Q.No. 3a] .
hiﬁl;?;enr;’reqtuency Hamrd by diivey mE% intensity and intensity level of a wave? How are these
Yy ecton) quantities related? . ' 2)
e vy, Xf ‘ 22. [2068 Old Can. Q.No. 2¢] Two notes, one produced by vio_lin
Apparent frequency of echo of horn of his car heard by and the qth_er b.y a sitar, may have ther)same frequency, yet
driver moving towards the hill (i.e. reflector) we can distinguish between them. Why? (2]
f oLt Vo 23. Which has a more direct influence on the
i v=y, X! £ rﬁ ' loudness of a sound wave: the. displacement amplitude or
"- Doppler's effect in light: Apparent frequency of lig the pressure amplitude? Explain your reasoning. (2]
! i ing?
feceived by an observer, f' = .‘Z;i:! f. 24. [2088 0ld Q.No. 2 What is meant by thresholq of hearing? [2)
Poci X and the 25. Explain with a figure, the meaning of beats. 2]
L "
oo, 0 rihoses NNAE U8 sho‘;rgnd negative sign 26. Bells are made of metal and not of wood,

why? (2]
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, frequenc [2) 45. [2089 Set B Q.No. 74 How does th.e frequency of % 370 5 500,
27‘ e hreshold of change when sound source is moving: W g e 0 ot @
28. What do you mean by the term thresho o o e e stationary stener - | opg}?g‘uency
g ii from the stationary listener. o ‘ k- 3
' i : i the ii. away ary ‘ | 3
29. —mm Why is the roaring of alion dlﬂeren,l than [12] 46. [2068 Can. Q.No. 7b) What 1S Doppler's effect? DedUce‘;b 340f“ .
sound of a mosquito? o e a friend expression for the apparent frequency heard b_){ a Slalion& & Get f
3 B '.! lhql ndotia e observer when a source approaches towards him. ¥ ~fion 0
2 ion ©f
from his voice without seeing him? = - 7 y

Long Answer Questions [4 Marks]

31. [2076 GIE Set A Q.No. 7] Define intensity of sound and show

3
+5. 2066 @No. 5 a OR] Define the intensity of sound ang W’?
|
i

amplitude of vibration, density of medium, angular Vel

Define intensity and deduce it in ‘e'ﬂmkvg
and velocity of the wave. 14

4 0
7360 0\ °
0. wes wth

that | :%,1 Vi2 o where symbols have their usual meaning. [4]  that | = 1/2 pVriw? where the symbols have their wame soU'
: meaning. - of 1%,

2. EOTE"OE 5o 8 @R T Descibe sound wave 35 3 SRR e it the Doppler ety 1edS
pressure wave and deduce an expression for the pressu[r;al . 49 e i or o appereit Tequéy 0{,2: The S
amplitude. : ‘ e : , e h with @

33. 076 Set B Q.No. 7b] 2057 Q.No. 5 a What is Doppler's (sjgun? v;/]hen the source apd observer both move in the s[jmﬁ ii The ©
offect? Derive an expression for the apparent frequency . irection. - , I " witha
received by a stationary observer when a source of sound is. 50. Discuss the phenomenon of Doppler's efy| i, Both €
moving away from the observer. _ ' 4 Find the change in. frequency when a moving soueg " 4 q

34. [2076 Set C Q.No. 75 [2075 Set B Q.No. 8H] 2074 Set B Q.No. 7b _ sound passes a stationery observer. , o
2073 Set D Q.No. 7b] [2072 Supp Q.No. 7b] What is Doppler's  51. [2058 Q.No. 5 a| What do you mear) by intensity and mtensi:,t 068 Old_
effect? Derive an expression for the apparent frequency level of sound? Define bel and decibel. . of 1000m
when a source of sound and the observer are moving  52. {2055 Q.No. 2 OR] Deduce the expression for the frequn} ~ \yould be
towards each other. , ' 4] herd by an observer, when the observer is -approaching i is as low

35. [2075 Set A Q.No. 7b] What is Doppler's effect? Obtain an stationary sound source. i
expression for the apparent pitch when a source moves Numerical Problems [4 Marks] 2. 2067 Q.N

‘ 6
away from a stationary observer. M s3 (075 GIE QNo. 11] A train is approaching a cliff at 20 ms constant

36. [2073 Supp QNo. 7H| [2064 Q.No. 5 a| Define intensity of The driver sounds 2 whistle of frequency 800 Hz. Whaiwj ~ source O
sound. Show that the intensity of sound for a given frequency be the frequency of echo as heard by the driver? Velociygp  frequenc
is directly proportional to the square of amplitude of vibration.[4] sound in air is 350 mis. i frequenc

37. [2073 Set C Q.No. 7a How are beats formed when two waves Ans: 896.97hk ;P
are superimposed? Deduce expression for the frequency of 54 2074 Set A QNo. 11] A car is approaching towards a difzd & Ross Q.

. - beats so formed. : 4] S - : | listener

P, . peed of 20m/s. The driver sounds a whistle of frequem

: 38. [2072 Set C Q.No. 7b] Describe sound wave as a pressure 800 Hz. What will be the frequency of tr\:ve lestt:;aooas r:s:rdﬁg frequent

- wave and deduce an expression for the pressure amplitude. (4] the car driver? Veloci R | receivec
. : ! ocity of = (¥

’/ 39. 2072 Set E Q.No. 78] What is Doppler's effect? Find the ;o srakall 350m/s‘;ns. m,,i@ 6. B

| change in frequency when an observer moves towards a ' : . TR Q
stationary source and then moves away from the source. [4] ‘55. [}i?;;:ztofng .No'h1 1A fc?r uavelig Wit & spesd d F(x 190 dB

40. [2071 Set C Q.No. 7 b] Define intensity of sound. Prove thatit  « * heard in anotsh; cgintrg ‘rle quet;\ Cg. SGO?: z.rThe soqnd\r':a distance
is proportional to the square of the ampli ibrati T - BELT ) Dating ke Tl G Y

_ thepgi\?en e ot sou(i\d amplitude of vibration f[(;; same direction with a speed of 80 Kmhr. What frequend?! . 2082 q
41. 2071 Set D Q.No. 7 b Eoée Set A Q.No. 7b] [2059 Q.No. 5 a il nthf- ailver of e second car baar below o aﬂ? 2100 T
3 2 1 . - - 0 ] i | | 5 !
What is Doppler's effect in sound? Obtain an expression for el e R velocnonf Siﬂ?‘l l: 340? 459?4!57 e
s - ns: g zan S
urce of sound. o
42. [20705etD QNo. 7B | ! une (4 sound waves of 150 KHz towards a truck approaching 4 o freqy
A .No. 7 b} [2060 Q.No. 5 a OR] What are beats? Show speed of 120 km/hr. What is the frequency of wave reflect! Hz. Fip
that the number of beats hea‘rd per ‘second is equal to the back to delector? (Velocity of soundqin airz 340 mls) L oer
difference between the frequencies of two superposing waves. (4] c T Ans: 1826 086 ¢
43. 2070 Supp. Set B QNo. 7 2| 2067 Sup Q.No. 7d What are  57- [2070 Supp. Set A Q.No. 11] A car traveling at 20ms™ blof an op
beats? Obtain an expression for the beat frequency its horn which has a frequency of 600Hz. A slationd's ‘:tlll be
p(oduoed by the superposition of two waves of slightly observer notices that the frequency of the hom chd™ & i
different frequencies. ‘ [4] ponsiderably as the car passes by him. Calculate the cha¥ e, 54
44. 2070 Supp. Set B Q.No. 7 bl Dgfme Doppler's effect. Derive in frequency heard by the observer as the car appo& & Note
an expression for the change in frequency observed by a. and moves away from the observer. (Given velocity of 07 of §, i
stationary observer when a moving source just crosses the = 330ms™) & 20'?

observer. ‘ ] - Iy |
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62.

. 63

S 64,
65.
66.

67,

68,

. 070 Set C Q.No. 11 A car, sounding a horn angd producing a

note of 500 Hz, approaches and then passes a stationar
ohserver 2l a steady speed of 20ms ', Calculate the changg
in frequency heard by the observer. Veloc&i‘y of sound is
340 ms’ (4]

) Ans: 59 Hz
360 Get A Old Q.No. 5B When a jet plane is flying on

elevation O 1000m lhe sound level on the ground is 4.0db.
Wwhat would be the intensily level on the ground when its
elevation is as low as 100m? 3

Ans: 24 db
068 Oid Can. Q.No. 5b] A source of sound generates sound

waves which travel with a speed of 340ms-!. The frequency
of the source is 500 Hz. Find the frequency of the sound
heard if:
. The source is moving towards the stationary observer
with a speed of 30 ms-'.
i. The observer is moving towards the stationary source
with a speed of 30ms'.
ii. Both source and observer move with a speed of 30ms!
and approach one another. 3]
~ Ans: 550 Hz, 545.45 Hz, 600 Hz
7068 Old Q.No. 5 bl When a jet plane is flying at an elevation
of 1000m the sound level on the ground is 4.0 db. What
would be the intensity level on the ground when its elevation
is as low as 50 m? ' 3]
‘ Ans: 30 dB
2067 Q.No. 11] 2067 Old Q.No. 5b] An observer traveling with
constant velocity of 20 m/s, passes close to a stationary
source of sound and notices that there is a ¢changes of -
frequency of 50 HZ as he passes the source. What is the

frequency of the source Speed of the sound in air = 340 m/s.[4]
: Ans: 425 Hz

A car is moving away from a stationary
listener with a velocity of 20m/s. If the horn is sounding at
frequency 512 Hz, calculate the change in pitch of the sound
received by the listener. (Velocity of sound in air = 330ms )]

Ans: 29.26 Hz
063 Q.No. 6 b

The intensity level from a loud speaker is
100 dB at a distance of 10m. What is its intensity level ata
distance of 200m?

The intensity level from @ loud speaker is
100 dB at a distance of 10 m. What is its intensity level at a

. 4
distance of 100 m? Ans: 80 c[!B]

A note produces 2 beat/s with a tuning fork
of frequency 480 Hz and 6 beats/s with a tuning fork of 4{421

Hz. Find the frequency of the note. s 478 HE

The noise from an éirplane engine 25.0 m from

an observer is found to have an intensity of 45,0 db. Wha(;
will be the intensity. in decibel when the plane flies overhea4
alan attitude of 2.0 km? ' e B4l

-A column of air is set into vibration and the
nole emitted gives 10 beats per second when a lunning fork
of frequency 440 Hz is sounded, the temperature Deing

°C. The frequency of beats decreases when the tunning
fo.fk is loaded with a small piece of wax. At what temperature

will . ' il be in upison? (4]
the unloaded fork and the air column VY' Y 0638 K

Ans: 74 dB .

69.

Physics 145

2054 Q.No. 3 OR] Two observers A and B are provided with
source of sound of frequency 500 Hz. A remains stationery
and B moves away from him at a velocity of 1.8ms"!. How
many beats per second are observed by B, the velocity of
sound in air being 330 ms™'? Ans: 27 beats/S [4]

B. PHYSICAL OPTICS

1‘

NATURE AND PROPAGATION OF LIGHT

1. Speed of light in'vaccum, ¢ =3 x 10! ms™ .

4.

' ‘ , 4nfa 8 fa’x
Foucault's method: Speed of light, ¢ === = @+b)y

Michelson's method: speed of light, ¢ = 2mfd, for
octagonal mirror, ¢ = 16fd. ' -
‘ wavelength of light in vacuum 2.

Refractive index: n =14 yelength of light in medium ~ A’

Short Answer Questions [2 Marks]

i

10.

1.
12.
13.

~ frequency. Why?

14.

[2076 GIE Set A Q.No. 4b] [2073 Supp Q.No. 43| [2062 Q.No. 2 d]
Differentiate between a-plane wave front and a spherical
wave front. : 2
2076 GIE Set B Q.No. 43 What are meant by wave front and
wavelets? 2]
[2076 Set B Q.No. 43| [2067 Sup Q.No. 43 State Huygen's
principle. Does it apply to sound wave in air? [2]

2076 Set C Q.No. 43 [2075 Set A Q.No. 44 [2075 Set B Q.No. 43
2074 Supp Q.No. 44| [2072 Set C Q.No. 43 [2071 Set C Q.No. 44
2070 Set C Q.No. 4 b] Differentiate wave front and wavelet. (2]
[2074 Set A Q.No. 4a Explain with proper sketch, the
differences between wavefronts and wavelets. 2]
{2073 Set D Q.No. 4a What is the difference between wave
front and wavelets in the explanation of Huygen's wave
theory? : 2]

'[2072 set E_Q.No. 4a] Explain with proper sketch, the

differences between wavefronts and wavelets. 12
[2071 Supp. Q.No. 44| If light travels from one medium to
another, its velocity changes? Is it due to change in
frequency or wavelength? Explain. 2]
[2070 Supp. Set B Q.No. 4 a] A normally incident wave front
does not deviate, .when it travels from one medium to
another. Explain. ' 2]
[2069 Supp Set B Q.No. 4 b] Can Snell's law be verified from
wave theory? Explain with figure only. [2]
[2069 Set A Old Q.No. 2g] 2068 Q.No. 4 i What is wavefront? (2]
What is Huygens's principle? 2]
2067 OId Q.No. 2d When monochromatic light incidents on a
surface, the reflected and refracted wave will have same
: (2
Which parameters of light does not changg

on refraction? . [2]

Long Answer Questions [4 Marks]

15.

16.

077 Set D_Q.No. 2d] State and explain Huygen's
construction and use it to verify laws of refraction. 4]
2076 GIE Set A Q.No. 83| Explain laws of reflection of light on
the basis of wave theory. ' 4]




tae

1t

26

30.

31

-

34
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so7h et N QNGO 7o] (2072 8«("[.’:.‘

K2h et No,
ML WL e ) (2000 Supp Set B “Q.No, i
i ‘“4 L T vy o { o measure

W No 1‘,{ | Wkt viboe M]

dy o hght ;
aif [0 Sel A Q No_ oy [2070 supp. Set A

F0e it Net 09 No g
e Michelson's metho
fie

L% AR

@0TE Set PO No -
| . loon_Q.No. ) Doscribe

O Ne o aal (o vt A «)Nn,lh'] .
\ \ A ” 4
Lo ol et of dotermining he spoed ot light 1)
D0tk Net L Q No B [2072 Set b Q.No, og State and explain
Fayger s pncple and use (1o vority laws ol reflection on

Pre Bans of wave theoty. l4]
SOTR G O No g 2071 Supp Q.No. ba] What 1§ moant by
i\ e font! Verdy Snells law on the basis of wava thaory. [4]
204 et I QNo, ta] What s a wavelront? Using Huygen's
| prove that wallel boam of light incident on &

prncipie bn‘w (hat tor a
eliecting sudace, the angle of incldance Is equal to angle 3(

refiection

12072 Set ¢ Q. No. 8] Describe Huygen's principle with figure
o prove the laws of reflection and refraction of light, 14]
12072 Supp Q.No, Ba) What Is Huygen's principle? Show how
foftaction of haht at a plane nterface can be explained on the

basis of wave thaoty of light, |4)
2071 Set D QNo. 8 g State and axplain Huygen's principle
and uge it to verity Snell's law. 4]

2070 Supp. Set A Q.No. 8 B Slale Huygen's principle of
wave theory of ight and also use this principle to verity the
laws of reflection of light, 4]
2070 Supp. Set B_QNo. 8 b State and use Huygen's
prnciple of wave theary of light to varily the laws of refraction
ol haht. S|4

27, 2070 Set D Q.No. 8  State and explain Huygen's principle.

Use (L 1o prove Snell's law, 4]

. [2089 set B_Q.No. 8t Describe Foucault's experimental

methad for the measurement of, the velocity of light with
necessary theory. (4]
2068 Can. Q.No. Ba) [2066 Supp Q.No. 6a] Stale and explain
Huygen's principle. Use the principle to show thal a plane
wave incident obliquely on a plane mirror s reflected as a
plane wave so that the angle of Incidence is equal to the
angle of reflection. (4]
067 Sup Q.No. 8y Describe Michelson's method to
detormine the speed of light. Write advantages of the method
over foucault's method. (3+1]
(2064 Q.No. 6_a] State and explain Huygen's principle. Use
the principle to verity the laws of refraction of light on the
basis of wave theoty. [1+3]

. [2083 Q.No. 5 a OR] Define Huygen's principlé and prove

Snell's law by the help of wave theory of light. 4]

- [2061 Q.No. 6 a] Prove the laws of reflection of light using the

wave lvhv(vn’y.r » ' + 4]
(20860 Q.No. 6 4] State and explain Huygen's principle. Use
the principle to show that a plane wave front incident
abhquely on a plane mirror is teflected as a plane wave {ront
s0 that the angle of incidence is equal lo the angle of
teflection, ) (2+2)

¥
|
%
probloms [4 Marks] &.
Numorical 53| In Michelgon's rotating-prism -

2074 Supp Q.No. : |
36, [20 anco botween the rotating prism and the

. : % /
tho (1'1?15»46 km. A minimum speed of 416.? ’9V0|Utigns a% ¥ o
e yode jew the source In the same I 2N offE
gecond 18 noeded to vie " ) POsiy 2 L
when the prism is at rest. Calculate the speed of lighy, et is .
. AnS: 3 1y (G whe uUG“V it
16 [074 S0t A QN No. 12 A plane':.mirror is placed at the o | Oen:}“ Wtfm
o concave mirror having radius of curvature 40 m. The N B;sl wcive
mirror rotates at the speed of 2600 <re\{o|ut|ons per Se%': : 07
Calculate the angle between ray mCIdgnts;on the " yo b
mirror and then reflected from it after the light hgs "ave"eq}' ﬁe‘?“ ? g
{he concave mirror and back 1o the plane mirror, G'Wen&, 5 OP“;
speed of light is 3x10° mis. no ¢’7x ‘
: U . a
37. [2073 Supp Q.No. 12 The radiu§ of gurvature of the CUr:: 14 The 32%“)“.
_ mirror Is 200m and the plane mirror 1S rotated at 20 rey ¢ doup’ a
Calculate the angle in degrees between ray incidents gt | e=p~ P
plane mirror and then reflected from it after the ligh AR
travelled to the curved mirror and back to the plane miy,} | 8
- A \
(C=3x10°ms”) Ane. 00152 deg,.‘,‘\;" |
38. [2072 Set C Q.No. 12] [2070 Supp. Set B Q-No. 12] A beangl | 9
light after reflection at a plane mirror, rotating 2000 times g
minute, passes to a distant reflector. It returns to the rolaiy
mirror from which it is reflected to make an angle of 1° y
its original direction. If the distance between the mirrors ¢
6250 m, calculate the velocity of light. [
. Ans: 3 x 10' sz‘g . Short Answe
39. [2071 §l:pp. Q.No. E In a Mnchelson experiment 1 @E
measuring speed of light, the distance travelled by Igif 2 Your
between two reflections from the rotating mirror is 48} moved aw
The rolating mirror has a shape of regular octagon. At wh shorter Wi
frequency of rotation of mirror the image is formed al bef o @
position where non-rotating mirrors forms it? B o
Ans: 7812.5 revisk
40. [2070 Set C Q.No. 12 [2067 Old Q.No. 6b] A beam of light : coherent
ellecied by a rofaing miar on 1o  fxed miror | * B8
sends it back 1o the rotating mirror which it is again reflect} notation
making an angle of 18° with its original direction. T a’;\’ h a
distance between the two mirrors is 10 km and the rotatinqt ; when |y
mirror is making 375 revolutions per second. Calculate el 72 S\
velocity of light, W Selpa
o — Ans: 3x10'mist | whole 3
41. [2063 Q.No. 5 b A beam of light is reflected by 3 rolai | g p:‘:e’“
mirror onto a fixed mirror which sends back 1o the ol ;bem
mirror from which it is again reflected and then makes @5 ﬁ
angle of 3.6° with the original direction. The distance petwed ~ |
the two mirrors is 1 km and the rotating mirror is M°¢ 7. o,:"\
750 revs~!. Calculate the velocity of light. §
. Ans.3“°'"ﬂ. 8, %
42. 2058 GNo. 6 § The radius of curvature of the curved M § N

20 m and the plane mirror is rotated at 20 revs", calculd® e
angle in degrees between a ray incident on the plane m“ﬁ"‘., !
and then reflected from it after the light has travelled © v
curved mirror and back 1o the plane mirror (c = 3 x 10°0 '
Ans: 1.92 x 10” goo™ |



-Drlz,
N ’,'“ W[ 7. |NTERFFRENCE
reyc.h" ‘ " _[2_067 Old Q.No. 1¢] What are the ‘conditions for sustained |
e, e, | interference of light? ' 2
% 1 The resultant amplitude in interfere 12. [2064 i istinqui ;
?, e t T n inlerference of two waves, ETH%%TO i d| Dislinguish between interference and
N a=\ 81 +az + 2a,ay COS ¢ 13 f‘c"’—;—- [2] ‘
. 2088
’ ih;)”’ , Inlensity of resultant wave, | = 1, + I, + 2T cos EE?HM Why have the two sources of light to be
e ere ¢ is the phase difference betwee Wl cosg, se 1o each other for the production of good interference
m, “\;' 4 Constructive interference is oblained MR Aol il (2]
o & where, 00, 1.2... , when ¢ = 2nz and 14. Can two independent sources of light
on % | 4 pestructive interference is obtained, when ¢ = (2n — 1 produce interference? ) o
©, s ! = n-—
as lfav;. x = (en - ”% wheren=12,3 el LOI’Ig Answer Questions [4 Marks]
irre, 2 S s 15. {207 - -
0 Q( 5 F\elnh(‘)n l)stween optical path and geometric path ‘é;p:ri;:‘lt saentd BShQ.N(;.h %b]b o Young s douple st
ical ']l as .)1 . . -\ H OW a i 1 [
. Oﬂ‘zx path (1) = refractive index (n) x geometric path (x) equal width. i 2d Sk tinges 5 o
ol the ' | & 0= X | 16. [207_6 Set B Q.No. 84 Describe Newton's ring experiment and
Al a7 thbalnth{ar width of a fringe produced by Young's fel‘lve Stpression W AR ¥
deny ouble slit experiment, - 17. 2075 _Set A Q. i : 's d '
her‘:\\ e = erime t ;)No. 82 Dnscuissv the ,\_(oungs double slit
! o 0=2-5-05 =3 o g eln and show that the width of bright and dark fringes
iang » : ; equar. e ‘ -
g. The fringe width for both bright . th
° e ig anq dark pattern is 18. [2074 Supp Q.No. 82 [2°~_Set D Q.No. 8b] Describe Young's
524, a=p="g dquble slit experiment and obtain an expression for the fringe
i Aber | 9. Radius of n"" dark Newton's ring, r, = -t ( . | )
0 e | ) , m=~JnAR 19. [2074 Set A Q.No. 84 Define coherent sources of light. Prove
the s 10. Radius of n'" bright Newton's ring, r, =\ [ (2n +1)& R t\?at tf}e wark and bright fringes are equally spaced in
s of ¢, | 11. Wavelength of light by Newton's Ri e . Joungs doylid St expertinent i 4
3 mmo: Dﬁ o ng y Newton's Ring Method, 20. [2073 Supp Q.No. 82| [2069 Set A Q.No. 8] [2068 Old 'Ca[n.
% =""Z;F§—r‘" ' IQ:No. 6a OR| [2067 Sup Q.No. 8a] Prove analytically that the
-y bright and dark fringes in Young's double slit experiment are
fimen . Short Answer Questions [2 Marks] ,Fqually-spaced. : 4
1 ' : 21. [2073 Set C Q.No. [
d by i {2?75 GIE Q.No. 4a) What happens on the interference fringes What are coh:r Ba% e ]
is 4o in a Young's double slit experiment when (i) the screen is experiment to ,fi?\r:j tshour?gs 4 llght? pesae dodile o
" 5 1 e ! .
_—" R%v:g 3\»;3;((;;)9&2% source is replaced by another source of performed with light waves,rlnge wiath from the expenme[r;;
ed 3% ! : [2] 22. [2072 Supp Q.No. 8h] \ tare iti :
§2 2074 Set B Q.No. aa] What are coherent sources of light? and des?r‘activeoiri:t‘;!r\‘/e\alhaI " th'e' condilons 0l consITICNS
- Can two different bulbs, similar in all respects, -act : ferference of light waves? Show that in
o pects, -act as Young's double slit exper i i
o g coherent sources? . 2] are equally spacc;d peimiEt, e daric 2w Liight finges
BT (2073 Set C Q.No. 4a] Two waves aré represented in usual = 23. [2070 S S g Di 14
or W — . ' ec A 0 Supp. Set B Q.No. 8 g Discuss the Young's double slit
refles ion as y1 = a1 sin wt and yz = a2 €0s wt. Their intensities experiment and determine the expression for fri i .
P I l and lo. What would be the ratio of their amplitudes ~ 24. [2069 Supp Set B i L width. 1
tion. " when |y = 21,? : [2) experimepw;t) f int dQ.NO. .8 Describe Young's double sit
e 2 N ‘ . ) nt of interference to estim i ‘
?ulate w o 2072 Supp Q.No. 4a] A two-slit interference experiment 1S pattern. ol 4l rioge il e
T ST“UD and the fringes are displayed on @ screen. Then the  25. [2069 Set A OId Q.No. 6] What do you mean by const -
o \gat(t)le aprp])aratus is immersed in 2 water. How does the fringe and destructive interference  of light? Desc{ibenf{;uucr:w‘e
ern change? - 2] double sl exper ' gs
it S ‘ _ ‘ periment for the measurem
a ;gtat"‘ 0::72 :et D aNe. a3 Does the interference of light waves monochromatic source of light el waveleng[t1h+g;
> (010 ey the law of conservation of energy? Explain. " [2] 26. [2069 Set B Q.No. 8a] Wh ' i
z } . . - ' .No. at are the main characteristi
‘ak;jee' @ C QNo. 4 B What are the conditions for coherent sources? Describe Young's double slit inttirrlfsélrcesncoé
be™ 4 we and destructive interference of light waves? (2] experiment fo defermine the wavelength of the source of
is M - 70 Supp. Set A GNo. 4 1] Is the law of conservaton of gt [4]
o9 f(\)(;rgy obeyed in case of interference of light? Explain. [2] 27. [2068_Old Q.No. 6 a Odf Describe Young's double slit
1 of What should be the.path difference - experiment, in brief, for the measurement of wave-length of a
mftre i andwgen two interfering waves for constructive interference monochromatic source of light. (4]
e estructive interference? 2] 28 Descri ' i i
" , . ' ‘No. 6 a] Describe Young's double
e rﬂ";hé Wma ~5e5 Supp G.No_2d] In Young's double the interference of light and sgow that Wisélfssexf?mem &
q toi) [; S('apaexpenmem, how is the fringe width altered if the dark fringes are the same 0 nghtman%
). ra its is do ' 2062 Q.No. 5 a | y
ms 'y bet tion bet.ween the slits Is.doubled and the distancé  5q What do you yinderstand by interf
s ded ~cween the slits and the screen IS halved? [ light? Deri : - ' y Interference of
ight? Derive an expression for the fringe width in a Young's
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068 O1d G No. 1d] [2065 Q.No. 29 What do you mean b2V
(2]

Coherent sources of light?

4

4

double slit experiment.
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30. Derive the fringe width from Y0

slit experiment.

Numerical Problems [3 or 4 Marks]

31, [2077 Set D Q.No. 3d| In 3 Newton's rings experiment, the
diameler of 15" ring was found as 0.594 cm and-that of 5"
ring was 0.332 cm. Calculate the radius of curvature of the

plano-convex lens if the wavelength of lightu

32. [076 GIE Set A Q.No. 13 In Young's experiment two slits

spaced 0.45 mm apart are placed 75 c¢m from a screen.
What is the distance between second and third dark lines In
the interference pattern on a screen W
illuminated with light of 500nm?

ung's double

(4]

Ans: 1.03m

3
Ans: 0.833x107° m
33. [2076 Set C Q.No. 12] In a Young's double slit experiment, the
separation of four bright fringes is 2.5 mm. The wavelength
of light used is 6.2x10-7 m. If the distance from the slits to

the screen is 80 cm, calculate the separation of two slits. (3]
Ans: 5.95x107'm

3a. 075 GIE Q.No. 12| The distance between two coherent
sources in Young's double slit experiment is 0.3 mm and the
interference pattern is ‘observed on a screen 60 cm from the
sources. If the wavelength of light used is 6 x 107 m,
calculate the fringe width of the interference pattern. 3]

: ) Ans:1.0x107 m
35. 2075 Set B Q.No. 12 In a Newton' rings experiment, the
diameter of 15t ring was found as 0.590 cm and that of 5"
ring was 0.336 cm. Calculate the radius of curvature of the

plano-convex lens if the wavelength of light used is 5880A. (3]
Ans: 100 cm

36. [2074 Set B Q.No. 12| In a Young's double slit experiment, the
separation of four bright fringes is 2.5 mm. The wavelength
of light used'is 6.2x 10 cm and the distance from the slits to

the screen is 80 cm. Calculate the separation of slits. ~ [3]
" Ans:595x10*m

37. 2073 Set D Q.No. 12 The separation between the
consecutive dark fringes in a Yourn's double slit experiment
is 1 mm. The screen is placed at a distance of 2 m from the
slits 1.0 mm separation. What is the wavelength of light used
in the experiment? [4]

o Ans:5x 10" m

38. [2072 Set D Q.No. 12] In young's double slit experiment, the slits
are 0.03 cm apart and the screen is placed 1.5 m away. The
distance between the central bright fringe and fourth bright
fringe is 1 cm. Calculate the wave length of light used. 13]

Ans:5x107" m

39. [2072 Set E Q.No. 12} Two coherent sources A and B of radio
waves are 5m apart. Each source emits waves with
wavelength 6m. Consider points along the line between two
sources, at what distances, if any, from A is the interference
constructive. ) [3]
Ans:25m

40. 2068 Can. Q.No. 12] Two slits spaced 0.45 mm apart are
i placed 75 cm from a screen. What is the distance between
the second and third dark lines of the interference pattern on
the screen when the slits are illuminated with monochromatic

light of wavelength 500 nm? 3]
Ans: 0.833 mm

sed is 5890A. [4]

hen slits are

a.

42.

43.

44, 3060 QNo_ 6 B In an experiment using Young's siis | &

45.

In a Young's slits experiment; the s@pmmv;{
of four bright fringes is 2.5 mm when lhg wavelenglh USQ(;»,
6.2x107m. The distance from the slits ‘9 the SCfeen"
0.80m. Calculate the separation of the two slits. i

(Ans. 0,74, f
In a two-slit interference experiment, smh?’-
are 0.200 mm apart, and the screen is at a distance g ”-'-. i
m. The third bright fringe is found at 9.49 mm from, "f
central fringe. Find wavelength of the light used. l‘“
Ans: 8.33)(10,,’:\:

In a Young's double slit experimen '
separation between the first and fifth bright fringes is 25, |

when the wavelength of light used is 6.2 x 10~ mm Trj;
distance from the slits to the screen is 80 cm. Calculagy,| .
'»

separation of the two slits.

. gifract 22—
distance between the centre of thg |ntgrference pattem anql‘ 7069 SupP
the tenth bright fringe on either side is 3.44 cm. Distay,| & fference b
between the slits and the screen is 2.0 m. If the.wavelengm! fgures:

of the light used is 589 x 107 m. determine the y 59 SeL B
separation and the angle made by the cgntral bright fringe a\ 1. associated

Ans: 8 x 104;"

the sit Ans: 3.42 x 10 m, 1.72 x 10° ramlfn”; transmisS\C
Two slits are 0.3 mm apart and placed S0¢;, 5 [088 QM
from a screen. What is the distance between the second ay| diffraction

third dark lines of the interference pattern when the slits a wave leng

|
e poszaN
Ans: 107n! 10. Ezos:g Q. N«

iluminated with a light of 600 nm wavelengths?

me
3. DIFFRACTION Ti O

‘ | Long Answi
1. gondmon of " minimum is, d sin 0 = nA, wheren=1,2, o, 076 GIE

e . _ { through

2. Condition of n'" secondary maximum, d sin 0 = (2n +1) || maxima
‘ |
5. Wheren=1,23, .. . 12 12076 Se
- | 074 s
3. The angular position of n'™ minimum, 0, = Y : Fraunhc
4. The distance of "™ minimum from the center of the 13. 2074 S¢
n.D formatic
screen, Xn =4 14. 2073 5
5. The angular position of n™ secondary maximum, diffract;
L A secon
0, =@n+1)%g 15. Ro73 2
6. Distance of n" secondary maximum from the center of || Case ¢

' 2n+ 1\ AD distri
the screen x_ = (*) w——— ISty
7. Width of central maximum, width B, = 28 =2—)(;'Q » h? st
: Of diff
§. Angular spread of central maximum on either side, A @
7\ \
0=2t7. " Minjn
9. Total angular spread of central maximum 20 = ‘zal . hgmi
A { the -
10. The resolving po = — L AT
_ { power limit of resolution ° [ j n071
] o i Ny
11. Limit of resolution, 0 = 1'2021 . i '




' rhn\.

'E'En;{? PO 8] T —
lh™ ™ 1o resolving POWer =555
s, &
Sla, ‘gnont Answer Questions (2 Marks]
Mty 16?755 [2969 Set A Q.No. aa] Why is diffraction
I ound waves gi._wsﬁer to observe than that of light waves? 2]
T 572 Supp Q.No. 4 Light waves undergo diffraction around
Pery " g edae Cf}{‘_f}‘f”ﬁ wny‘e’d‘liir‘ act around an edge? Explain, (2)
s : i 5671 Set D Q.No. 4 2068 Oid Can. Q.No. 2d] The diffraction
O~ mf‘. ol sound waves is more evident in daily experience than that
Calc-uh of light waves. Why? (2
% X k070 Supp. Set A Q.No. 4 a Why can we readily observe -
ns.y giraction effects for sound waves bul not for light? 2]
J's . ¢ 0T set D QNo. 4 a [2067 Sup Q.No. 4b] Radio’ waves
Paye. afract around buildings but not light waves, why? 2)
LN mWhat is the fundamental physical
‘Wayg,  difference between interference and diffraction? Explain with
ne p, figures. (2]
gh iy 7, @m What are the characteristic elements
© associated with a diffraction grating? How is plane
*10% yransmission grating constructed? (2]
aceds; o Describe what happens to the single slit
;‘ZCO;!& diffraction pattern when the width of the slit is less than the
Silky

or 0f

9, What is diffraction of light?

10.

wave length of the wave. 2]
2]
Diffraction grating is better than a two-slit set

up for measuring the wave length of a monochromatic light.
Explain. 2]

Long Answer Questions [4 Marks]

1.

12,

13

14,

15.

16.

17,

19,

R076 GIE Set A Q.No. 8b] Describe the diffraction of light
through a single slit. Find the conditions of formation of
maxima and minima. ' (4]
2076 Set C Q.No. 81 [2075 GIE Q.No. 81| [2075 Set B Q.No. 78]
R074 Set B Q.No. 80 [2071 Set C Q.No. 8 b| Discuss
Fraunhofer diffraction at a single slit. U
G972 Set A G.No_ 88 What is diffraction grating? Discuss (he
formation of diffraction pattern due to a diffraction gratling. 4]
R073 Supp Q.No. 8b| m D‘escr‘lt‘)e the
diffraction of light at a single slit and find the condition for

secondary maxima and minima.

2073 Set D Q.No. 8a) What is diffraction of light? Explain the
case of diffraction at a single slit. Hence show the:intensity

4l

distribution is the figure. ) ; i
2072 Set ¢ aNo. 81 Define Fraunhofer diffraction. How s

ransmission grating constructed? Describe necessary theo;y |

of diffraction grating.

072 Set D Q.No. 8] Discuss the formation of maxima and

minima due to Fraunhofer diffraction ata single slit. [42
2072 Set £ Q.No. 8] What do you mean by diffraction ©

light? Explain the diffraction pattern due to 2 single slit to f”[‘f]
the angular width of the central band.

2071 Supp. Q.No. 80 Explain the formation of maxima and

e i . 4
Minima dye to diffraction through a single siil. 4

[

20,

N

2.

23,

24.

25.
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2070 Sot C Q.No. 8 a] Discuss the theory of diffraction of light
at single sit 4

. [2068_Can. Q.No, 81 Whal is the basic difference between

intorference and diffraction? Discuss Fraunhofer diffraction at
a single slit, [4]
2068 Q.No. 8 b} What is Fraunhoffer diffraction? Explain the
formation of maxima and minima due to diffraction? Show
that the width of central maxima is inversely proportional to
the distance between the two slits. 4]
2067 Q.No. 8b] Describe diffraction of light through a single
slit. [4]
2065 Q.No. 6 a OR] What are the differences between
interference and diffraction? Explain the theory of diffraction
of light through a sihge slit. [1+3]
2058 Q.No. 6 a OR] What is diffraction of light? How does it
differ from interference of light? ' (4]

Numerical Problems [3 or 4 Marks]

26,

27.

28.

29.

30.

3.
. mm and is illuminated normally by a monochromatic light of

2076 GIE Set B Q.No. 12 How wide is the central diffraction
peak on a screen 5 m behind 0.010 mm slit illuminated by
450 nm light? , (3]
/ Ans: 0.45m

2076 Set B Q.No. 12| How wide is the central diffraction peak
ona screen 5 m behind a 0.01 mm slit illuminated by 500 nm
light source? (3]
Ans: 0.5 m

2075 Set A Q.No. 12| [2062 Q.No. 5 b How wide is the central
diffraction peak on a screen 3.5 m behind a 0.01 mm slit

illuminated by 500 nm light source? 3]
Ans: 0.35m

[2073 Set C Q.No. 12] A plane transmission grating having
500 lines per mm is illuminate normally by light source of
600 nm wavelength. How many diffraction maxima will be

observed on a screen behind the grating? 4]
Ans: 3

[2071 Set D Q.No. 12] {2069 Supp Set B Q.No. 12] [2069 Set B|
A parallel beam of sodium light is incident normally
on a diffraction grating. The angle between the two first order
spectra on either side of the normal is 27°42'. Assuming that
the wavelength of light is 5.893 x 10-"m, find the number of
rulings per mm on the grating? ' 3]

. _ Ans: 406 lines/mm
2069 Set A Q.No. 12| A diffraction grating has 400 lines per

wavelength 6000 A. Calculate the grating spacing, the angle

_at which first order maximum is seen and the maximum

32.

number of diffraction maxima obtained. 3]

, Ans: 0.25x10°m, 13.90, n =4
2068 Old Can. Q.No. 6b] A Parallel beam of sodium light of
wavelength 5.893x107m is incident normally on a diffraction
grating. The angle between the two first order spectra on
either side of the normal is 28°. Find the number of ruling

lines per mm on the grating. [3]
Ans: 410 lines(mm
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4. POLARIZATION

I oocoa'o
n o= lan Op

1. Maius law
2. Brewster's law

Where, n = | = refractive indox and tp = polatizing angle

o ————— A

Short Answer Questions [2 Marks)

1. [077 Set D Q.No. 1¢ Can sound waves bo pnlmt/m!‘r‘
Explain (4]

2. [2076 GIE Set A Q.No. 44 Slate Brawsler's [z}xv; . 12)
2076 GIE Set B Q.No. 4b] [2076 Set C Q.No. ab] [2074 Set )
[@.No. a1 2060 Q.No. 1d} Can sound wave ba polarizod?

Justity your answer. 12]
4. [2076 Set B Q.No. 4] Differentiate unpolarized and polarized
light. (2]

5. [2075 GIE Q.No. 41 [2074 Set A Q.No. & (2073 Supp Q.No. ab)
2070 Set D Q.No. 4 b] [2068 Can. Q.No. ab] What Is polarizing
angle? Does it depend on the wavelength of light used? (2]
6. [075 Set A Q.No. ab Does the polarizing angle for a
transparenl medium depend upon the wavelength of the
light? . 12)
[2075 Set B Q.No. 4b) Can ultrasonic waves be polarized? (2]

[2073 Set C Q.No. 4b] Are light waves longitudinal? Justify

. your answer. (2]

9. [2073 Set D Q.No, 4b Stale and explain Brewster's law of
polarization. ‘ 12]

10. 2072 Set C Q.No. 4b] Define polarizing angle. How is it
related with the refractive index of the medium? 2]

11. [2072 Set D Q.No. 4b] What is polarized light? How is it
represented? (2]

12. /2072 Set E Q.No. 4b] [2069 Set A Q.No. 4b] [2066 Q.No. 1d] Is
polarization possible for longitudinal waves? Justify. [2)

13. [2071 Supp. Q.No. 4Bl Does polarizing angle depend on
wavelength of light? (2]

14. [2071 Set D Q.No. 4 bj 2067 Q.No. 4a Light waves can be
polarized. What about sound waves? Explain. (2]

15. [2070 Supp. Set B Q.No. 4 bl In which medium is the angle of
polarization greater, rarer or denser? [2]

16. [2069 Set B Q.No. 4b] Is there any difference between an
analyzer and a polarizer? Explain. 12

17. [2068 OId Q.No. 2 d| The polarising angle for a transparent
medium is 60°. What is the refractive index of the medium? (2]
Long Answer Questions [4 Marks]
18. [2074 Supp Q.No. 85 What is polarization of light? Discuss
polarization by reflection and prove Brewster's law. 4]
19. [2073 Set D Q.No. 86 What is polarization? Prove that light is
a fransverse wave. . (4]
20. (2070 Set C Q.No. 8 bl What is polarization of light? State and
prove Brewster's law. (4]
21. [2067 Oid Q.No. 6a OR] What is polarising angle? Derive the
refation between the polarising angle and the refractive index
of the medium. (1+3)

2066 Bupp_Q.No. 6a OR] Whal do you mean by Polariyy

" ol elactromagnelic wave? Discuss the polarization of ligh B
rallnction and show that j1 = tan Op, where the symbolg ha:l ',“ "
thelr usual moanings. “1% e ;v o
23, (2062 QNo. b a OR| Distingulsh between a plane pmaw :oo'f“’a 8
and unpolarlzed light. " m" (@
Show that: tan Op = n e ”
i refractive Index of the nedium, e ol 8
p =« angle of polarization or polarlzing angle. valv® - |
Numerical Problems [3 or 4 Marks] | onVers‘org‘i'
24, [2072 Supp Q.No. 12] The polarizing angle for a mediyy, AN ﬁ,temal re
60", Calculate the velocity of lightin the T,?gh:'.?i x 10t m/,E‘ :b yalve of MY
26, [2071 St C Q.No, 12| A beam of light is incident at polary, | o P
anglo on a piece of transparent malerial, of refractive indéy, 18
1.62. What Is the angle of refraction for the transmiueq | @ gatric ©
Dan’? (A mit
boam? . Ans; 319.\ [ 10. Em:a‘:‘z:‘ E
26. [2070 Supp. Set A Q.No. 12 The critical angle for light jy  { |t m. o
. certain substance is 45°. What is the_ polarizing angle? okl gfficie
Ans: s54p Terminal |
27. 2070 Sot D Q.No. 12 Calculate the polarizing angle for While cha
light traveling from water of refractive index 1.33 to glass¢ wﬁiﬁ(
rafractive index 1.53. gl ol
Ans: 4y | mnAnsW
28. 2067 Sup Q.No. 12 A parallel beam of unpolarized lightina| 4, @076 GIE_

Is incident at an angle of 55° on a plane glass surface. f
reflected beam is complelely plane polarized, find th
refractive index of the glass and the angle of refraction of lhe

transmitted beam. ff s Rote GIE

Ans: 1.428, 3% ideai amn

UNIT-2 ELECTRICITY AND MAGNETISM larger res!
A. CURRENT ELECTRICITY ¢ RIS
the termir
1t
1. D.C. CIRCUIT e e':,‘;s‘;:;
SRR " FORMULAE yarallel
. da N through
1. Electric current (1) = E(tl = —19 , whare N is lotal number of t 6 OTSgs
, * e
charge paiticles. | What wi
2. Dritt Veloclly, | = vqenA, Where, vq is drift velocity of & E
olectron. ‘\ hon' >
| Ly galing
3. Current density (J): J = A = hovy P R1a s
4. Combination of resistors: ‘* ¢ imn'
I Series combination: R = Ri+Ro+Ry+ ... In Whic
. Eou
li. Parallel - YU N S S
T combination, RR ‘R * Ryt ®ach
lii. Ihq equivalent resistance of n equal resistors of equal """\'"'m
. resistance (r) when connecled in serigs is R = nr. 0. EO?«
iv.  The equlvalent resistance of n equal resistors of equal Nvan;
resistance (r) when connected in parallel, R - ;r; "esist,
‘ , ‘ 'S
V.. The ratio of n identical resistors of equal esistance 1, o
when connecled in series 1o parallel is, m
R _ g |
paraliel - ‘ we.‘
5.

Variation of resistance with lemperature




N
Ies, negm————
e i = e resistance a1 0°C. R = Re(1 + a0), o
it ahere .
[ R, = resistance of conduclor al 0°C and
),a
L , = temperature coefficient of resistance = BLR'LEQ
' ' 0
. (onversion of galvanometer inlo ammeter
g ©C
internal resistance of ammeter is very small, R, = GS
| ' " G + S
1, G
i AT W
i, Vvalue ol shuntis, S =77 o
"ap. . :
% 5 Conversion of galvanometer into voltmeter:
3 i internal resistance is very large; Ry = R + G
x 1(,!" L V
A N 1, vale of multiplier, R =|—n -3
fram v 2
a‘”""i 2 Electric power: P = gr: IV = I°R _-_-\-/F-‘-
e lra“\l; o
o Electric energy: (E)=PRt=Vit=Pt= -\Q
f ,ﬁ; 10. Emf, terminal potential and internal resistance:
Cip |, Relation. E=V +Ir
Ngie» Po V R
. Efficiency of a source of emf, = =2 = = = =——
Ang | " SRR =P "E-R+r
3Ngle . 1. Terminal potential difference,
3 (o da | b While charging, V>E, E=V —1Ir
*S1. Whiledischarging, V<E,E=V +1Ir

. Short Answer Questions [2 Marks]

d lighte, 4
irface i
1, findt o,
iction s

s: 142!
= S —

ISM

m—
—
A
mber? 8.

o 1.

qué! 1

JUBI l

|

i
1,

-

R076 GIE Set A Q.No. 1a Derive relationship between

current density and electric field intensity. [2]
2076 GIE Set A Q.No. 1b] Can terminal p.d. be greater than
emf of a cell? Justify your answer. (2]

R076 GIE Set A Q.No. 1¢] Compare the resistances of an
ideal ammeter with that of an ideal voltmeter. Which has
larger resistance? Why? R 2]
076 GIE Set B Q.No. 13 Can potential difference between
the terminals of a battery ever be opposite in direction to the

emf? If it can, g'ive an example. If it cannot, explain why not?[2]

2075 GIE Q.No. 1a] Two resistors R and R are connected in.

parallel to an emf source. What happens‘.to the current
through Rt when R is removed from the circuit? ' (2]
B075 Set A Q.No. 1] A wire is stretched to double its length.

What will happen to its resistivity and resistance?: B (2]
075 Set A Q.No. 1) Differentiate between a fuse wire and a
heating wire. 2]

2072 Supp Q.No, 1] Two wires, one of COPper and another

of iron, have the same diameter and carry the same current. .

In which wire the drift velocity of electrons will be more? ’ (2]
B974 Set A G No. 12| 2058 Q.No- 10 a You are given N Wires,
each of resistance R, What is the ratio of maximum to
minimum resistance obtainable from these wires? (2]
Resistors Ry and Rz are connected in
parallel to an emf source that has
fesistance. What happens to the current through R when R;?
s femoved from the circuit? | @
BY73 Supp N 74] [7063 Supp 56t B Q.No. 14 Is there 21)
diference between 'resistance of @ wire' and 'resistivity Of;‘
Wite"? Explain, o @

negligible internal

12

13,

14.

15,

16.

17.

18.

19.

20.

21.

- 22,

23.

24.

25.

- 26.

27.

28.

29.
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2073 Supp Q.No, 1d] [2072 Set E Q.No. 10 2063 Q.No. 10 a
The element of heater is very hot while the wire carrying

current are not. Why? 2]
2073 Set C Q.No. 11 How can a galvanometer be converted
Into voltmeter? Explain, ' 2]

[2073 Set C Q.No. 1a] Will the drift velocity of elaclrons
change if the diameter of a connecting wire is halved? Why?[2]
[2073 Set C Q.No. 1b] Five bulbs are connected in series
across 220 volt line. If one bulb is fused, the remaining bulbs
are again connected across the same line. Which one of the
arrangements will be'more illuminated? Justify your answer. (2]

2072 supp Q.No. 1a] Explain: the difference between

resistance and resistivity of a wire. , (2]
2072 Set D_Q.No. 14| Resistors R1 and R are connected in
series to an emf source that has negligible internal
resistance. What happens to the current through Ry when a
third resistor R3 is connected in parallel with R2? 2]
072 Set E Q.No. 1] Batteries are always labeled with their
emf: for instance, an A flashlight battery is labeled "1.5 volts'
Would it also be appropriate to put a label on batteries
stating how much current they provide? Why or why not? [2]
2071 Supp. Q.No. 1a] Ammeters often contain fuses that
protect them from large currents while voltmeters seldam do.
Explain. , . (2]
071 Set C Q.No. 1 a What is the difference between an emf
and a potential difference? Under what circumstances are
the potential difference between the terminals of a battery

and the emf of the battery equal to each other? 2
[2071 Set D Q.No. 1_a A voltmeter has high resistance.
Explain why? j (2]

2070 Supp. Set A Q.No. 1 a] A cylindrical rod has resistance

"R, If we double its length and diameter, what is its resistance

interms of 'R'? 12)
[2070 Supp. Set A Q.No. 1 b] [2070 Set C Q.No. 1 b] Why does
an electric bulb nearly always burn-out just as you turn on
the light, aimost never while the light is shining? [2)
2070 Supp. Set B Q.No. 1 a| Can the potential difference
between the terminals of a battery ever be opposite in
direction to the emf? : 2
[2070 Supp. Set B Q.No. 1 bl "Good thermal conductors are
also good electrical conductor” If so,- why don't the
connecting wires that are used to connectiheaters get hot by
conduction of heat from the heating element? (2]
2070 Set C_Q.No. 1_a Two copper wires of different
diameters are joined end-to-end. If a current flows in the wire
combination, what happens to the drift velocity of the
electrons when they move from the larger-diameter wire to
the smaller-diameter wire? R 2

2070 Set D_Q.No. 1_a When the ends of a wire are

connected 1o a battery, initially the current is slightly larger, °
but soon it decreases slowly and becomes steady at a lower
value although the emf of the battery remains unchanged. -
Explain. . 2]
2069 Supp Set B Q.No. 1B Two bulbs of different wattage are
connected in series. Which bulb will glow brighter? Why? (2]
2069 Set A Q.No. 12| Batteries are always labeled with their
emf. Would it also be appropriate to put a label on batteries
stating how much current they provide? Why or why not? (2]
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Give an example of non-ohmic

30. [2069 Set B Q.No. 13 i
conduclor and present its current voltage charactens[tlzc]
graph ‘

31. 2068 Can. Q.No. 1a What Is the ratio of ma)flmum to
minimum resistance obtainable from n wires of resistance R
each? ' . ;

32. (2068 Can. G.No. 15 Why is il essential that the resistance O
a voltmeler be very high? _ (2)

33. [2068 Old Q.No. 10 a [2056 Q.No. 10 a] An ammeter is always
connecled in series. Why? (2]

34. [2068 Old QNo. 10 b Distinguish between resistance and
resistivity of a material. 2]

35. 2068 Q.No. 1 a Long-distance, electric power, transmission

lines always operate at very high voltage, some time as
- much as 750 kV. What are the advantages of such high
“voltages? 12

36. The energy that can be extracted from a

storage battery is always less.than the energy that goes into
it while charging. Why? - 2]
37. [2067 Sup Q.No. 1a] The resistance of an ammeter must
essentially be very small. Why ? [2]
38. 2067 Sup Q.No. 1b] Water boils in an electric kettle in 15
minutes after being switched on. Using the same main
supply. Should the length of the heating element be
increased or decreased if the water is to boil in 10 minutes?

Explain. v 2]
39. [2066 Old Q.No. 10 3 A wire is stretched to double its length.
- What happens to its resistance? R VA
40. Why heat is generated across a resistor
when the electric field is applied? 2]
41, Why do electrons acquire a steady drift
velocity? (2]
42. Why ammeter is always connected in
series? : 12

43. 2063 Q:No. 10 d You are given 2 wires each of resistance R.

What is the ratio of maximum to minimum resistance that can

be obtained from these wires? [2]
Ans: 4:1

44, Explain the significance of a shunt with a
diagram. . ’ 2]

45. A large number of free electrons are
present in metels. Why is there no current in the absence of
electric field across it? (2]
Why are alloys constantan and manganin
. used to make standard resistors? (2]
47. Why is a voltmeter -always connected in

parallel with the load resistance? 2]
48. Two bulbs have the filament of the same

length. If one is of 40 watt and the other 60 watt, which one

has thicker filament? 2]

49. Is terminal p.d. always greater than its emf? [2)

46.

-50. [2057 Q.No. 10 a] What are the factors on which the

resistance of a conductor depend? [2)
51. [2057 Q.No. 10 bl Can the potential difference across a
battery be greater than its emf? 2
52, Two bulbs of 60 W and 100 W are connected
in series and this combination is connected across the mains.
Which bulb will glow more brightly? Give reason. [2)

53. (2066 @.No. 10 i Why do we use connecting wires Mg, |
[ ‘~"

copper?
Long Answer Questions [4 Marks]
54. [2076 GIE Sot B Q.No. 6a) Whal is meant by curren| oy |

Obtain an exprossl.on showing the relation betwean Ihg )
velocity of free elections and the current passing \ §
conduclor. W

55. 2076 Set B Q.No. 54 (2066 Old_Q.No. @],206’3‘\6_;‘;1 ,
2057 Q.No. 11a OR] What do you mean by shunt? DQSCn‘
its use in converting a galvanometer into an ammelar.

6. [2076 Set B Q.No. 5| (2072 Supp A.No. 54 ﬁﬁm“ o
State Joule's law of heating and verlfy it experlmemany \‘: 576 G!

57. [2076 Set C_Q.No. 54| [2060 ( Q.No._11a] Discuss hoy A 1 asistance OEO
current is established in a conductor when It s coneg, b 'uneﬂt of 4
across a source of e.m.f. Derive the relation J = ney, Whu; zonvened 105
the symbols have their usual meanings. | current of

s8. [2075 GIE Q.No. 6 [2074 Set A Q.No. 5a] 2071 St C gy
[2069 Set A Q.No. 54 mn. Q.No. 5a] Describ I 0 M
mechanism of mefalic conduction.. Deduce a rogyf " gg00<2 2¢ !
between current density and drift velocity of the electrong, W oo interna\ r

59. 2075 Set B QiNo. 54 Stale and explain Joule's [y olential dif
heating. Deduce an expression for heal developed i, rop ding sho
conductor due to the passage of an electric current, W .. Goe Set

60. [2074 Supp Q.No. 53 What is a galvanometer? How can y, P alvanome!
convert it into a voltmeter? Why should the resistance d; 1o deflect
voltmeter be high? . . . ke istance

61. [2072 Set C_Q.No. 5a Define drift velocity of eleclor (e ith
Establish a relation between drift velocity of electrons a ser|e§ 4
current density in the conductor. {

62. [2072 Set D yQ.No. 5b] Describe an experiment to vetg g g%j'v;_s'—i
Joule's Laws of heating.  powers cc

63. [2072 Set E Q.No. 53] Why has an ammeter a very
resistance? How can you convert a galvanomeler inlo 8} 1. EO'IS'SM
ammeter? fE 2000 Q ¢

64. [2071 Supp. Q.No. 5af Define emf, terminal p.d. and intem: will be th
resistance. Derive the relation between them for the cirti Q when
drawing current: : K changei

65. (2069 Supp Set B Q.No. 5 d| Explain the theory of a) sei
apd 'b) parallel combinations of resistances in an elecic| T8, EGN Se
circuit. Wf mmang

66. (2069 Set B Q.No. 5b] What is the difference between #f  free elgg
electromotive force and the terminal potential difference’ density;
How are they related? - 1

67. 2068 _Q.No. 5 d| Distinguish between reslstance atf '* @
resistivity. Derive expressions for the effective resistancedl
number of resistors connected in series and parallel. ;

68. [2066 Old Q.No. 11 a of Stale and explain Joule's Ia¥”
hgatingA Deduce an expression for the heat developed n a
wire by the passage of an electric current? A

69. State and explain Ohm's law, Two resis®

are connected in parallel and third resistor be connecled’
series with the combination of paraliel resistors. ! ™

combination be connected with a battery of the neg“g'b: :

intgrnal resistance, find the potential difference across 2
.resistor.




What is drift velocity of an electron? Derive
= elation between the current through a metallic conductor

/ iy . i
Clu,& and the drft velocity in terms of the number of free electrons
bﬁ'wi . ynil volume of the conductor. (1+4]
5 T .
n| by 4 556 Q.No. 11 Deduce an expression for the heat

Jeveloped in @ wire by the passage of an electric current, (4)

053 ymerical problems [4 Marks]
Sh“nr}} z 76 GIE Set A Q.No. 93] A copper wire has a diameter of

M. % somm and carries a constant current of 2A. The density of
Mt s 85 x 107 m-3, Fi : a
Rogy  free electron 1S 8.9 m™". Find the magnitude of (i) the
fim Q  yrent density and (i) the drift velocity. 4]
S e Ans: 2.85 x 10* A/m’, 1.87x10° mfsec
>Clgg | _ébﬁ’&f Set B Q.No. 9a A moving coil meter has a
jj‘ S, eestance of 25€2 and indicates full scale deflection when a
*ng, et of 4.0 mA flows through it. How could this meter be
converted to a milliammeter having a full scale deflection for
% acurrent of 50mA? [4]
y Dega ‘ ‘ ' Ans: 214 Q
Ce ; 74, 2076 Sct B Q.No. 9a] Two resistors of resistance 1000Q and
> Bl 2000 are joined in series with a 100 V supply. A voltmeter
Joule X of internal resistance 4000€2 is connected to measure the.
Velope: polential difference across 1000Q2 resistor. Calculate the
rent reading shown by the voltmeter. [4] Ans: 28.57v
How, 76 2076_Set C QNo. 9a] The resistance of the coil of a
Sistan,,  galvanometer is 9.36Q2 and a current of 0.0224 A causes it
1o deflect full scale. The only ‘shunt available has a
of g fesistance 0.0250Q. What resistance must be connected in
e 58168 with the coil to make it an ammeter of range 0 - 20A? [4]

) . Ans: 12.94 Q
76. 075 Set A Q.No. 9b] Two lamps rated 25 W — 220 V and

Bt 08 100 W = 220 V are connected to 220 V supply. Calculate the
powers consumed by the lamps. (4]

a Ve - : Ans: 16W, 4W
eter it 77. 2075 Set B Q.No. 9a] Two resistance of 1000 Q and
2000 Q are placed in series with 50 V mains supply. What

and e will be the reading on a voltmeter of internal resistance 2000
r thet®  Q when placed across the 1000 2 resistor? What fractional
» q change in voltage occurs when voltmeter is con::sc:teiczj’i/' 25[lt]

78. 2074 Set B Q.No. 9a] A copper wire has a diameter of 1.02

ele? .

21" mmand carries a constant current of 1.67A. If the density of

etwet’’ free electrons in copper is 8.5x1 028/m3, calculate the curre[r;j

s densit i ity of the electrons.

d;ffefeﬂ” e oA Vel;(\)glst}l1o,5 x 10* m/sec and 2.04 x 10° Ajm
f 7. 073 Supp Q.No. 99 A battery of emf 1.5 V has a terminal

[ancea’ pdof 1.25 V when a resistor of 25Q is joined to it Qalculate

sista™, the current flowing, the internal resistance and terminal p[j]

o, when a resi laces 25Q2 resistor.

s esistance of 10Q2 rep ot 5, 1V

Resistance«of‘a wire of length 1m,

g 4
’ .
,,Oped ',; 8. 2073 Set ¢ Q.No. 9¢

' diameter 1 mm is 2.2Q. Calculate its res?stivity a?f]

'[f(‘
resﬁdl conductivity. : ‘ L L
1nect? ‘ Ans: 1.727 x 10 Qm and 579038.80(_)W »
o /2 An electric lamp consumes 6 Vo
negliglff 20V. How many dry cells of emf 15V and inter [4]
055 eﬁ_ fesistance 10) are required to glow the lamp? e 118

82.

83.

84.

85.

86.

87.

88.

89.
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2072 Supp QNo. 9d A copper wire has a diameter of
1.02 mm, cross-sectional area 8.2x10~7 mZ-and resistivity
1.72 x 10-8 Q m. It carries a current 1.67 A. Find the electric
field magnitude in the wire and.the potential difference

between two points in the wire 50 m apart. (4]
Ans: 0.0350 Vim; 1.75 V

[2072 Set C Q.No, 9a) The resistance of a galvanometer coil
is 9.3602, and the current required for full scale deflection is
0.0224A. We want to convert this galvanometer to an
ammeter reading 20A full scale. The only shunt available has
a resistance of 0.025C2. What resistance must be connected

in series with the coil. _ (4]
Ans: 12.94 Q)

2071 Supp. Q.No. 93 Consider the figure below. The current

through 6< resistor is 4A in the direction shown. What are
the currents through the 25 and 20Q2 resistors? 4]
4A Iilﬂll 50
20 Q |
W

} Ans:7A,9.95A
[2071 Set D Q.No. 9 b In the given figure, the current through

the 3 O resistor is 0.8 A..Find the potential drop across 40
resistor. ] ‘ (4]
'3Q ' ,
- 40
6Q
|
fili—
Ans: 4.8V

070 Supp. Set A QNo. 8 d A cell of emf 18 V has an
internal resistance of 3 Q. The terminal p.d. of the battery
becomes 15 V when connected by a wire. Find the
resistance of the wire. Ans:R =150 [4]
2070 Supp. Set B Q.No. 9 a| A potential difference of 45Vis
applied between the ends of wire that is 2.5 m long and has
radius of 0.654 mm. The resulting current through the wire is
17.6 A. What is the resistivity of the wire? R
' Ans:1.376 x 107 Om
2070 Set C Q.No. 9 3 A tightly coiled spring having 75 coils,
each 3.50 cm in diameter, is made of insulated metal wire
3.25 mm in diameter. An ohm meter connected across its
opposite ends reads 1.74 Q. What is the, receptivity of the
metal? S (4]

o 1.75% 107°Qm
[2070 Set D Q.No. 9 a] A voltmeter coil has résistance 50 ©
and a resistor of 1.15 K Q is connected in series. It can read
potential differences upto 12-volts. If the same coil is used to
construct an ammeter which can measure currents upto 2A, .
what should be the resistance of the shunt used? 4]

R Ans: 0.25Q
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90. [2069 Set A Q.No. 9 In the given figure, when switch § S
open, the voltmeter v reads 3.08y. When the switch hIS
closed, the voltmeter reading drops 10 2.97v, and’ the
ammeler A reads 1.65A. Find the emf, the internal resistance
of the batlery and the resistor R. Assume that the two meters
are ideal. Ans: r=0.067Q, R =180 4]

91. [2069 Set B Q.No. 9 The resistance of a conductor is 10

* ohm at 50°C and 15 ohm at 100°C. Calculate its resistance
at 0°C. Ans: 50 [4]

92. [2068 Can. Q.No. 9a] An electric heating element to dissipate
480 walls on 240V mains is to be made from mchromg wire
ol 1mm diameter. Calculate the length of the wire required if

the receptivity of nichrome is 1.1x10¢ ohm-meter. - 85.7[ﬁ1]

93. [2068 Q.No. 9 a| A resistor of 500 Ohms and one of ?000
Ohms are placed in series with a 60 volt supply. What will be
the reading on a voltmeter of internal resistance 2000 Ohms

154

when placed across (i) the 5000 resistor and (i) the 20002 -

resistor? _ Ans: 10V and 40V [4]
94. 2068 OId Q.No. 11 b] An electric healing element (o dissipate
1.2 KW on 240 V mains is to be made from Nichrome ribbon
{mm wide and 0.05 mm-thick. Calculate the length of the
ribbon required if the resistivity of nichrome is 1.1x10-6Q m.[3]

. . Ans: 85.6 m
95. [2067 sup Q.No. 9a] What is the potential difference across -
1002 resistor in the circuit given below. ' [4]
100 . : 500 -
rAMA"ﬂ ¥ L AAAA 1
1 A Ll '
50Q
i
12
Ans: 314V

96. Twelve cells each of emf 2V and of internal
resistance 0.5 ohm are arranged in a battery of n rows and
an external resistance 0.4 ohm is connected to the poles of
the battery. Estimate the current flowing through the

resistance in terms of n. e [3]

Arigh 60 n
AN s

97. As shown in the figure, a battery of emf 24v
and internal resistance r is connected to a circuit containing
two parallel resistors of 3Q and 6Q in series with an 8Q
resistor. The current flowing in the 3Q is 0.8A. Calculate the
cur,rent in the 62 resistor and the internal resistance of the

cell. v : 3]

i
-

o Ans: 0.4A, 10Q
98. (2060 Q.No. 11 b A battery of emf 1.5 V has a terminal p.d. of
1.25 V when a resistor of 25Q is joined to it. Calculate the
current flowing, the internal resistance and terminal p.d.
when a resistance of 10Q2 replaces 25Q resistor. [4
Ans: 0.05A, 50, 1V

-
i
‘ |
- , 3
e 56t
99. In the given curcgnt{i3 calculate the Pl g, 01(3 3"d e
difference between the pOlfltS BandD. A olo ba;anc >
lhe16 5e(A ‘
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2. ELECTRICAL CIRCUITS e
oo e — A et o h
»FORMULAE gl pes

1. Kirchhoff"

potentiometer be decreased, what will be the effect on
position of zero deflection in potentiometer? Explain.

s first (current) law: Sum of incoming c"ents\: e
sum of out going currents =0, 1.€. ZI=0 |
i ' law: SE-ZIR=0 L6
2. Kirchoff's second (Voltage) aw:. b }
3. - Wheat stone bridge circuit Prmcuple: In balanced ‘
P X |
cormdition;, ] }'
ngoondtion 22 =4
4. Meterbridge: In balancing condition Ro = b
- 5. Potentiometer: o v t
i. Principle, V.= | (for |, A and p constant) ‘
' |
|
i
!

.ii. Comparison of emf: % ='2' Otentlog
ii. Determination of Internal resistance: oftwo C
E _,_]_ 19. 069 ?e
r=(V_1) Rz(’2_1) ) . conditior

' i — through
Short Answer Questions [2 Marks] t ‘
1. [2077 Set D Q.No. 1a) Draw a Wheatstone bridge circul a§ 2. [2068 C
mention the balance condition for it. @ How cz

- 2. -[2076 Set B Q.No. 1a State the principie of potentiometer a ising o
write down its one application. ) 068 G

3. [075 GIE QNo.14 If the current flowing in the wire oS 2:‘:2(2

‘{-1 2, Eow (

a. [2075 Set B Q.No. 1) 2074 Set B Q.No. 1b) Why dowepes,  Meast
a potentiometer with longer wire? - 2. 2067
~ 5. [2074 Supp Q.No. 1b] [2072 Set D Q.No. 14 Draw a Git/ Descr
diagram of meter bridge to determine the resistance ot cell by
wire. Write the formula used. [ 2. ogz
6. [2074 Set A Q.No. 1b] 2072 Set C Q.No. 13| [ﬂ)@l - How |
2069 Set A Q.No. 1] Why do we prefer a potentiomef:
to measure emf of a cell rather than a voltmeter? %, @
7. [2071 Set C Q.No. 1§ If the length of the wire be doubké Potes
what will be the effect on the position of zero deflection 2, 06
potentiometer? (15 ' an;
8. [2071 Set D Q.No. 1 b State and explain Kirchhoff's '3‘”50'5 2, ° 
electric circuits. A i .
9. [2069 Set B Q.No. 1d] How would you convince the! l'% \ y0u
pr@nciple of measurement of resistance of wire by mer 2% -
bridge is based on Wheatstone bridge principle? Explait €&
10. State Kirchhoff's laws of electric circuits * L
Long Answer Questions [4 Marks] ; ?n
11. [2076 GIE Set A Q.No. 53 [2075 Set B Q.No. 59 S8 iy
Kirchhoff laws and use them to derive Whealstone b § ‘
principle. s



CIrey'»

Imels's

wire ¢
ecl ¢

gt 80T 845 0o 5 b s v
¥ ond explain Kirchhofl's laws and use these Jaws (|

Slate , AWE (o fir
e balance condifion in a wheatstone bridge circu l“‘(;
et A Q.No. 60 [2073 Su sal | <

5. po7s Seth Q l PR QNo_8a 2070 Supp. et N

W—" 070 Set C QNo 5 o Slate lho principle of

[@%eﬂ?'("“m”' Discuss ihn application of potentiometor {o
getermine (he internal resistance of a cell 4]
o7 Set € Q.No. 54 State and apply Kircholl's rule of
slecincal circults lo measure the unknown resistance of a
by melre brdge with necessary theory and circult (4] A
State principle of meter bridge.
nescribe how (118 used to determine the resistance of a wire
I | (4]
Tt _set D QNo. 5 a What is the principle of a
sotentiomeler? Explain with necessary theory how you would
selermine the internal resistance of a cell using this principle,
B | 4
7. 2070 Set D Q.No. 54 [2068 Old Q No. 11a) 2059 Q.No. 11 a OR)
what is Wheatstone bridge? Use Kirchhoff's laws of current
and voltage to obtain balance condition of i, 4]

5. 2069 _Supp Set B QNo. 5 a State the principle of
polentiometer. How do you compare the internal resistances
of two cells by using a potentiometer? . (4] 31

13. 069 Set B Q.No. 5¢] Explain Kirchoff's laws. How are the

conditions of balance in Wheatstone bridge established
through these laws? 4]
2. 2068 Can. Q.No. 5d] What is internal resistance of a cell?
How can you measure the internal resistance of a cell by
using potentiometer? (1+4]

. What is a-Wheatstone bridge? Obtain the

balanced condition for the bridge. Explain how resistance
can be measured by a meter bridge. (4]

wi'e

16

30.

o What is potentiometer? How can you use it to

measure internal resistance of a cell? (4]

| 2. 2067 Sup Q.No. 54 What is the principle of potentiometer?

Describe a method to measure the internal resistance of a 35
cell by using potentiometer. (1+3)

- . 052 GNo. 11 a OR] Explain the principle of potentiometer.

- % R0s1_QNo. 11 _a OR] Discuss the

How is this used to measure the internal resistance ofa [C2e“§]
+

principle of the
Potentiometer and use it to compare the emf's of WO cells.[2+3

“ Discuss the principle of potentiometer

and use it to determine the internal resistance of a cell. [2+3]

e What is a potentiometer? Explain how do
You compare the emfs of two cells using a potentiometer. (4]

?umerical Problems [4 Marks] o
' Using Kirchhoff's rules in the circuit, find [4]

1 the current in resistor R ‘.
I the resistance R :

. the unknown emf E

' :;'t;he circuit is broken at P, what is the curren

] 33.

t in resistor

Physics 155
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‘ Ans: 2A, 55), 42V, 3.5A
2074 Supp Q.No. 9a] A potentiometer is 10 m long. It has a
resistance of 20 Q. It s connected in series with a battery of
3V and a resistance of 10 2. What is the potential gradient
along with wire? ' (4]

Ans: 0.2 VIim
[2074 Set A Q.No. 9a] What must be the emf E in the circuit
50 that the current flowing through the 7<2 resistor is 1.80A?
Each emf source hasknegligible internal resistance. 4]

wl A -

3Q 20 $/0

Ans: 86V

[2072 Supp Q.No. 95] A simple potentiometer circuit is setup-

as in fig Q(1), using a uniform wire AB, 1.0 m long, which has
a resistance of 2Q. The resistance of the 4V battery is
negligible. If the variable resistor R were given a value of
2.4Q), what would be the length AC for zero galvanometer

deflection? . (4]

4V

— 1l I———(;é——
c . R
A —I B
—+—A
1.5V
Fig. Q (1)

Ans: 0.825 m

[2072 Set D Q.No. 93] A battery of 6V and internal resistance
0.5Q is joined in parallel with another of 10V and internal
resistance 1Q2. The combination sends a current through an
external resistance of 12Q2. Find the current through each

battery. » 4]
Ans: |y = 2.27A, |;: 2.86A
2072 Set E_Q.No. 93 The total length of the wire of a

potentiometer is 10m. A potential gradient of 0.0015 Viem is

obtained when a steady current is passed through this wire.

Calculate, o . , (4]
i the distance of. null point on connecting standard cell of
1.018V.

i the unknown p.d. if the null point is obtained at

distance of 940 cm, and \
i, the maximum p.d. which can be measured by this

instrument. . _
Ans: (1) 6.8 m (1) 1.41 V () 1.5V
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34. [2071 Set C Q.No. 9 4 Using Kirchhoff's laws of curren! and

voltage, find the current in 22 resister in the given circuit: [4]
30 40
35V 20 ]40 v
.l' ‘Ans: 10A

35. [2067 Q.No. 94 In the adjacent circuit find:
the current in resistor R:
n. resistance R,

jii. the unknown emf &,
iv." if the circuit is broken at P, what is the current in resistor

R? (4]
28V .
£ 4A
# - P s
ha l.___A/é\;gvv\_,
‘ : 6A
MANA—__
30

Ans:(i) 2A (i) 50 (iil) 42V (iv) 3.5A
6. [2064 Q.No. 11 o The driver cell of a potentiometer has an
emf of 2V and negligible internal resistance. The
potentiometer wire has a resistance of 3 ohm. Calculate the
resistance needed in series with the wire if a p.d. 5.0 mV is
required across the whole wire. The wire.is 100.0 cm long
and a balanced length of 60 cm is obtained for a

thermocou'ple of emf E. What is the value of E? - [4]
Ans: 1197.2 O, 3mV

37. [2063 Q.No. 11 b The driver cell of a potentiometer has an
emf 2V and negligible internal resistance. The potentiometer
wire has a resistance of 3Q. Calculate the resistance
needed in series with the wire if a p.d. of SmV is required

across the whuie wire. 4]
Ans: 1197 Q

38. The emf of a battery A is balanced by a
length 75.0 cm on a potentiometer wire. The emf of a
standard cell 1.02 volt is balanced by a length of 50.0 cm.
What is the emf of A?

39. [2056 Q.No. 11 b] The driving cell of a potentiomeler has an
emf of 2V and negligible internal resistance. The
potentiometer wire has a resistarice of 3Q. Calculate the
resistance needed in series with the wire of a p.d. of 1.5m V
is required across the whole wire. 4]

‘Ans: 3997

3. THERMOELECTRIC EFFECT

1. The neutral temperature, 0, = 64;—61', where 0. is the

temperature of cold junction and 6; is the temperature of
inversion.

»

. ; .
2. The thermo emf, E = a0 +7 0%, where, o and [} are

constants.

Ans: 1.53v (4]

Short Answer Questions [2 Marks)

v, [2076 GIE Sot A Q.No, 1d| Difforontlata: bhotwag, Sog W
Effoct and Peltler [-'H_od._ u, .

2. [2076 GIE_Sot B Q.No. 1h] Whal I8 tho Gaus of o
effect?

3. [0076 Sot B Q.No. 1b] 2059 Q.No. 10 a] What | lhurmm,| L
- elfect?
4. [2076 Sot C Q.No. 1b] Il the temperature of cold jung ””"J
thermocouple 1s lowered, what will be the affoct o, ™
temperature and the temperalure of Invarsion?

5. [2075 Set A Q.No. 1¢] [2 Ro73 s Supp Q.No. 1b] 2070 §upp ik
Q.No. 1 1) [2068 Q.No. 1 b] Doos the thermoelaci g i

* obey the law of conservation of energy? Juslify? ‘

— l
6. [2076 Set B Q.No. 1b] Why Is Lead (Pb) used as a Sl A

reference metal in thermo-electricity? .
7. [2074 Supp Q.o. 1¢] [2069 Sot A Q.No. 1¢] [2068 Cay,, i
[1c] What is temperature of inversion? On whal faclors (ogy

depend? I
8. [2074 Set B Q.No. 1J What is temperature of Inversion) A

does it change, if temperalure of cold junction decreaseg) i ‘130.

9. [2073 Set C Q.No. 1d Point out the difference between py,
and Seebeck effect in brief. i

10. 2073 Set D Q.No. 11| Whal is Seebeck effect? How fs p|

effect different from Peltier effect? Explain. o

11..[2072 Supp Q.No. 1¢] On what factors does the temperaly
of inversion depend? i
12. 2072 Set E Q.No. 1d] Is seebeck effect reversible el

Explain. [ H

13. 2071 Set D Q.No. 1 ¢ What is neutral temperature? On whif
factors does it depend? i

14. [2070 Set C Q.No. 1 d Define temperature of inversion. lllh‘t ‘

temperature of cold junction of a thermocouple is lowe

what will be the effect on it? f

15. [2069 Supp Set B Q.No. 1 f| 2069 Set B Q.No. 1d Pell
~ effectis the converse of Seebeck effect. Explain le
16. 2068 Old Q.No. 10 ] What do you mean by thermoeledt!
effect? l'z‘*

17. 2067_Q:No. 15 What are the factor on which thermoclf’}

depend? I

|
18. [2066 Old Q:No. 10 ¢ How does thermo em change in

thermocouple when the temperature of the hot junclion '5‘
changed? Il

19. (2062 Q.No. 10 b How is Seebeck effect different from Pel
effect? Explam o

20. 2061 Q.No. 10 a] What are the factors on which the lhol'“r :
b

emf produced in a thermocouple depends?

2. Why is Sb-Bi thermocouple preferred We |

Cu lhermocouple7

22. [2058 Q.No 10 ] What do you mean by Peltier's effect? F i

Long Answer Questions [4 Marks)

23. [2077 Set D Q.No. 2a] Define thermoelectric effect. How 4F

the emf of a thermocouple vary with the temperature o ’
junction? §




.:‘

,;;.‘ 0

Iemp3~:

B 1 P

575 GIE @No_ 5] [2072 Set © O No. 5 Whal 15 Seebec
Tloct? HOW does the thermo emf vary with the increase in
{tvvr%P("alt"e of hot junction, keeping cold junction at 0°?
pp{mllﬂ—_ [“l
574 Set A Q.No. 50 What is Seebeck effect? Explain the
o ol thermo v.mf with gradual increase in the
mperalure of hot junction, keeping the cold junction at 0%. (4)
571 Supp. Q.No. 5t Whal is seebeck effect? How does the
oml ol thermocouple vary with temperature of the ot
| 14
What is a thermocouple? Define
~eutral temperature and temperature of inversion of a
permocouple Are they constant for a given thermocouple? [4]
| @ Sct B Q.No. 5 a| 2067 Sup Q.No. 5a What is
mermo electric effect? Discuss the variation of thermo emf
with the change in temperature of the hot junction. [4)
m Define Seebeck effect. Discuss the
variation of thermoelectric emf in a thermocouple with the
ncrease of temperature of hot junction. (4]
}o63 Q.No. 11 a OR] [2057 Q.No. 11 a] What is Seebeck
effect? How does the thermo emf of a thermocouple vary
with temperature of the hot junction? [4]
056 Q.No. 11 a OR] Explain.what do you mean by Seebeck
Effect? How does thermoelectric emf varies with the
lemperature? : o

" Numerical Problems [4 Marks]

ible ¢
7 Oni

sion.
S lowe:

E pe
moekE”
‘ermC’:i

nge *
JnC[lC" .

32. 2073 Set D Q.No. 9¢] The thermo-emf € and the temperature

of hot junction O satisfy a relation € = ab + bb? where a=
41x 105 V (°C)' and b = —4.1 x-108 V(°C)2. If the cold
junction temperature is 0°C find the neutral temperature. 4]

Ans: 500 °C

4. CHEMICAL EFFECT OF CURRENT

araday's first law of electrolysis, m=Zq=Z2It
Zis called electrochemical equivalent. Its unit is gC™".
. ‘ m B
2. Faraday’s gecond law of electrolysis, Fﬁi’ “Ez
Where, E is chemical equivalent and m is the deposited
mass of electrolytes. '

Atomic weight

Valency
electrolysis in alternative way,

3. Chemical equivalent (E) =

Faraday's second law of
ZxE » ‘
1
Z= "F‘ E
_E__E Eq
“ZmiqT m
Where, F is called Faraday's constant and

1F= Nae = 96500

C
NN SR
gram equivalent ]

Short Answer Questions [2 Marks]
w Why is the conductivity 0
electrolyte low in comparison to a metal?

076 Set B Q.No. 1d [067_Sup Q.No. 1
between ionic and electronic conduction.

f an

2]

2

Distinguish
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2076 Sef C Q.No. 14 2074 Set B Q.No. 1 [2072 Set C Q.No. 19
The conductivily of an eleclrolyte is low as compared to that
Of_rhnﬁlal at room temperature, Why? (2]
4. (2075 GIE Q.No. 1d A vollameler measures cufrent more
accurately than an ammeter, why? (2]
5. [2075 Sot B Q.No, 1c] 2071 Set C Q.No. 1_¢] Why is the
conductivity of an electrolyte low in comparison to that of
metal? ' 12
2073 Set C Q.No. 1¢] State the Faraday's laws of electrolysis. (2]
{2072 Supp Q.No. 1b] Explain electrochemical equivalent of a
substance. ‘ T 2]
8. [2072 Set E Q.No. 1¢] Why is the conductivity of an electrolyte
very low as compared to a metal at room temperature?,  [2]
9. [2071 Supp. Q.No. 19 [2056 Q.No. 10 ¢ What is meant by
Faraday constant? ' [2)
[2070 Set C Q.No. 1 ¢ The conductivity of an electrolyte is low
as compared to a metal, Why? . 12
11. 2070 Set D Q.No. 1 ¢ State and explain Faraday's laws of
~ electrolysis. e e, 2]
12. [2066 OId Q.No. 10 b Define one Faraday. 2]
13. 2063 Q.No. 10 b] Why does voltameter measure current
more accurately than an ammeter? 12
Long Answer Questions [4 Marks] '
14. [2075 Set A Q.No. 5d 2071 Set D Q.No. 5b] [2069 Set A Q.NoJ
5] State Faraday's laws of electrolysis. How will you verify
Faraday's second law experimentally? C 4]
2070 Supp. Set A Q.No. 5¢] [2062 Q.No. 11a] State Faraday's
Jaws of electrolysis and verify second law. : 4]
[2069 Set B Q.No. 53] Verify Faraday laws of electrolysis. [4]
[2068 Old Q.No. 11 a of [2058 Q.No. 11 a OR] State and
explain Faraday's Laws of electrolysis and hence “define
Faraday's constant. ‘ : [3+2]
2064 Q.No. 11 _a OR] State Faraday's law of electrolysis.
Discuss the experiment to verify them. (5]
Numerical Problems [4 Marks] :
19. [2074 Supp Q.No. 9H] It is desired to deposit 0.254 kg of
copper on the cathode of a copper voltameter. How long will
it take to deposit this amount if a steady current of 100 A is
maintained? Relative Atomic mass of copper = 63.5 and
Faraday's constant, F = 96500 C/mol. [4]
’ Ans: 7720 s
[2069 Supp Set B Q.No. 9 a] Assuming Faraday constant to
be 96500 C'(mole) ! and relative atomic mass of copper 63,
calculate the mass of copper liberated by 2 A current in 5

minutes. ‘ 4] -
Ans: 0.196 gm

2066 _Old_Q.No. 11 b In a copper. plating system, an
electrolysis current of 3 A is used. How many. atoms of Cu?
are deposited in 1.5 h? (e = —1.6x107"°C). 3]
Ans: 5.06x10%
i Calculate the charge needed to deposit 2g -

of Oxygen in the electrolysis of water.
(Relative molecular mass of Oxygen is 32, Faraday constant

F is 965,000 C mol ). : 3]
Ans: 24125 C

o

10.

15.

16.
17.

18.

20.

21.

22.
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B. MAGNETIC FIELD OF CURRENT

1. MAGNETIC EFFECT OF CURRENT

1. Lorentz Force. 5
i. The magnitudu v1 magnetic Lorentz force exparience:

by moving charge in magnetic field,

- = )
F=y|v=B|=8qvsin0 E
ii. The magnitude of magnetic Lorentz force experienced
by current carrying conauctor in magnetic fleld B,

- 2

F=1(/ x B) =Bl/sino.

2. Magnetic torque and moving coil meters:

i.  The magnetic torque in a rectangular cuil
7 = BINA cos 0, where 0 is the direction of the current
with respect to uniform magnetic field. '

i. The magnetic moment of a current loop,

- u = lA, | = current, A = Area of loop.

iii. The angular displacement of needle in moving coil-

) N
ineter, 6 = (‘B—'ZA) |

Where Kk is restoring torque per units twist.

A
iv. The current sensitivity of coil meter, % = %—
v. The voltage sensitivity of coil meter, 11/' = 'BT(%A

3. Biot and Savart law: . :
i.  The magnitude of magnetic field dB due to a current
element (Id) is, - :

4B =L Id/sin®
4 » ,
“ii.  Magnetic Field at centre of circular current carrying coil,
g o Mo '
T er

iii. Magnetic Field at axis of circular.curient carrying coil, .
NIR?

B=3RT+ )

iv. Magnetic Field due to an infinite long straight current

O _ ol

carrying conductor, B = onr

v. Magnetic Field due to an infinite lohg cuirent carrying
solenoid, =

B= ponl (at the cenfer) andB= E%n—l (at the end).

4. Magnetic force per unit length, due to two cuirent

carrying cond'uctor,—’/: = %:—}rl-a
5. Hall effect: '
. , Bi
i.. Hall voltage, Vy = el
ii. Hall coefficient Hc = e =BJ

iii, Hall resistance, Ry = B =§%’Q

Short Answer Questions [2 Marks]
1. [2076 GIE Set A Q.No. 1d Can a constant magnetic field set
an electron at rest into motion? Explain, 2]

2.. [2076 GIE Set B Q.No. 11 What do you mean by Hall Effect?
Why is it more effective in semiconductors? 2]

10.

1.

12

13.

14,

15.

16.

17.

18.

19.

20.

21,

22,

" particle move through a magnetic field without OXperigpy,
: ' i

[2076 Sot B Q.No. 1d] 2060 Q.No..1 o] An electron boay a
a proton beam are moving pa-.n'allol,lo‘ GaCh'Olh@, | l;h
beginning. Do they always malntaln this' statug? JUSmy y(u. ,
answer, 11
[207¢ Sot 8 Q.No._1¢] Dofine one ampore curfont '”'lurmslﬁ
foco, . 44
[2076 Sot ¢ Q.No. 1¢] How will the magnelic field Intong),
the centre of a clrcular coll cerryhg -current changg | ‘*ﬂ
current through the coll is dotol~d and the radius of thu::

is halved? il
2076 Sot C Q.No. 1d| 2072 Sot C Q.No. 11 Can a gy,

any force? Explain. ' i
[2075 GIE_w.No. 1d) Equal currents are flowing thoygy N
infinitely long parallel wires, Whal wiil be thie magnetic fiekja
a point mid-way, when the currents are flowing (1) In
same direction (i) in the opposite direction? [2‘
[2075 Set A Q.No. 1d [2075 Set B Q.No. 1d| [2067 Sup Q.No 1 ;

“solenoid tends to contract when a current passes through
Why? i
2073 Supp Q.No. 1¢| [2060 Q.No. 2 ¢ Define one Ampys;
terms of the force between current carrying conduclors,
[2073 Set C Q.No. 1¢] How can the sensitivity of moving o
galvanometer be increased? Explain.

=

2073 Set D Q.No. 1b] A charge particle carrying a change 4

moves in an electric field E. If its specific charge is 'S', i
an expression of its acceleration in terms of above entities |
(2073 Set D Q.No. 1] Magnetic field at the centre d,
solenoid is double than that at its ends. Why? |ZI
2072 Supp Q.No. 1 Hall voltages are much larger for sem
conductors, than for good conductors for comparate
currents, fields and dimensions. Why? i

2072 Set D Q.No. 1d Does a charged particle moving throw{ '

a magnetic field always experience a force? Explain. o
(2072 Set E Q.No. 1¢ How will an élection move in il
homogeneous magnetic field if the velocity of the electrond

the: initial moment forms an angle '0" with the force lines
the field? I

071 Supp. Q.No. id A uniiorm magnetic field direcel
upward exists in some region of space. In whnt directio|

gould an electron be moving if its rajectory is (a) a strag! ‘
line? (b) a circle? 1

[2071 Set € Q:No. 1 | A current was sent through a hels

coil spring. The spring contracted, as if it had beét

compressed. Why? 1
If a magnetic force does nowo'}

|2070 Supp. Set A Q.No. 1 a

charged particles, how can it have any effect on the paricé
motion? [

2070 Supp. set B Q.No. 1 ¢ Can a charged particle mo'f

through a magnetic field without experiencing any o §
Explain the reason. ‘R

2069 Supp set B Q.No. 1 ¢ Two straight current Ca”w“. ¥
rods are replaced parallel {0 each other How can 1(0”!3. ‘r
arrangement? " §
be the effect I “E
magnetic field in a moving coil galvanometer is not radd’ 8

ampere of current be defined from this
(2068 Oid Can. Q.No. 2¢] What will

068 Oid Q.No. 2 ¢ Stale Ampere's circuital theorem.

-~
a

ESEET[ESE S



\.[r(#
oh 'k

Nef” -

ST St Ampere’s thecrern,
€5 i Long Answer Questions [4 Marks]

41, 076 GIE Set A Q.No. 5t What is meant by Hall effect?

8 Any,
lucto
F moy.

a Chany
205 'S
€ enlfi
centre ¢

er fors
compaz

ing tho:
ng . 36.

.
move i
electi't
ce lire

d direct
gired”,
a S!f&gf

1
' 3 hel
)ad bﬁ

et
§) ¥ :
, J“i':.a 29 oren! carrying solenoid tends to contract, Why? [2)

2 Under what conditions does a charge affect

32

i

35.

.

38,

3,

4,

B

%

' w [2072 Set D Q.No. 5 State and explain

067 QNO 1 EésT O'd Q.NO. “q 068 SU . Q-NO, ze A

555 ONo. 2 Explain how the direction of Lorentz force is

getermined. _ , (2)
5061 Q.No. 2 ¢ How is magnetic field made radial in a
moving coil galvanometer? 2
5560 Q.No- 1 ¢ Why is the cylindrical core of soft iron used in
oving coil galvanometer?
e A proton moving in a straight line enters a
<rong magnelic field along the field direction. How will its
palh and velocity change? 4 2

a| Does a charged particle moving through a

;

m

 magnetic field experience a force? Express with conditions

maximum, and minimum force it experiences.

(2l

amagnet?

2]
12

Derive an expression of Hall voltage. 1]
076 GIE Set B Q.No. 5b] State Ampere's law and use it to
find magnetic field due to a long current carrying solenoid. [4]

076 Set B Q.No. 5¢| State Biot and Savart law. Derive an
expression for the magnetic field at a point due to a long
straight conductor carrying current.

and use it to find the magnetic field intensity due to a long
solenoid. . [4]
075 Set A Q.No. 5a] State Biot's and Savart's law and used
it to obtain an expression for the magnetic field at the center
of a circular coil. T : (4]
2075 Set B Q.No. 5¢ State Ampere's law .and use it to find
magnetic field due to a long straight current carrying
conductor and toroid. ' [4]
2074 Supp Q.No. 5d] A rectangular coil of N turns is placed in
auniform magnetic field B with its plane parallel to.the field.
Derive an expression for the torque produced on the cqll
when a current | is passed through it. Define ‘magnetic
moment in terms of torque. L
B074 5ot A Q.No. 5| [2071 Set C QNo. 5 ] (2069 Set A Q-No
) State Biot-Savart law. Use this law, to find the .mag'neth
field due to a current carrying circular coil at any point on the
axis of the coil, * - / 4]

Derive an expression for the force per
it length between two infinitely-long parallel straight wires

carying current in the .same direction. Hence define one
ampere, 4]

Biot‘-Savart law and use it to find magnetic field due
Slraight current carrying conductor. |
State Ampere's law an

€Xpression for the force between two parallel curren
Wires, ' "

to along
4

d deduce an
t carrying
[4)

(2] -

. [4
. 2075 GIE Q.No. 5c] 2074 Supp Q.No. 5b] State Ampere's law

4

42,

43.

45,

46.

47.

48.

50.
51.
52.
53.
54.
55.
56.

57.

58.

59.

60.

field on the axial line of a current carrying circular coil.

. solenoid.
49,

 long straight current carrying conductor.

Physics 159

2073 Set C Q.No. 5d] 2073 Set D Q.No. 5d] What is Hall
effect? Explain and deduce expressions for Hall voltage and
Hall electric field. (4]
2073 Set D Q.No. 5] Explain the magnetic effect on a
current carrying rectangular coil. Hence obtain expression for
the torque on the coil. (4]

12072 Supp Q.No. 5b] Find an expression for the magnetic
- [4
2072 Set C Q.No. 5¢] Derive an expression for the force per
unit length acting on each of the two straight parallel metallic
conductors carrying current in the same direction and kept
near each other. Why do such- current carrying conductors
attract each other? g 4]
[2072 Set E Q.No. 54 Derive an expression for the force per
unit length between two parallel current carrying conductors. 4]
[2071 Supp. Q.No. 5d] Derive an expression for the force per
unit length between parallel conductors carrying current in
the opposite direction. ST (4]
[2071 Set D Q.No. 5 ¢ State and explain Ampere's theorem
and use it to calculate the magnetic field due to a lor[?]
[2070 Supp. Set A Q.No. 5 b Deduce an expression for a
magnetic field at'a point along the axis of a solenoid and at
the mid point of the solenoid. - [4]
[2070 Supp. Set B Q.No. 5 b] State Biot Savart law. Use this
law to find the magnetic field intensity due to a current -
carrying straight conductor at a distance 'd' from it. [4]
[2070 Set C Q.No. 5.¢ What is Ampere's circuital law? Use
this law to derive an expression for the magnetic field due to
a long solenoid carrying current. - s 4]
[2070 Set.C Q.No. 5 d] Describe with the help of a diagram,
the principle, construction and working of a moving coil
galvanometer. . ' ” 4]
[2070 Set D Q.No. 5 ¢] Find an expression for the force per
unit length between two long parallel conductors carrying
currents and hence define one ampere. 4]
[2069 Supp Set B Q.No. 5 c| State and explain Biot Savart law

to find the magnetic field due to a current carrying solenoid at

its centre. : M4
[2069 Set B Q.No. 5d] State and explain Biot-Savart law to
find magnetic field due to a long straight current carrying
conductor. ' : 4]
[2068 Can. Q:No. 5¢| State and explain Ampere's theorem
and hence use it to find the magnetic field due to a long.
solenoid carrying current |. o 4]
[2068 Old Can. Q.No. 7a OR] State and explain Biot-Savart
law and hence use this law to find the magnetic field due to a
(1+3]
2068 Old_Q.No. 7_a What is a Helmholtz coil? Derive an
expression for the uniform magnetic field obtained from it. [1+3]
Deduce an expression for the force between
two parallel current carrying conductors. Define one ampere
current. [4]

Find an expression for the magnetic field on

the axis of a solenoid, carrying current, using Ampere's law. (4]

\
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61. [2067 Old @.No. 7a] Obtaln magnetic field strongth at a point

on the axis of circular current loop by using Biot.and Suv?‘;}
I

62. k‘(:n'sup'o,uo. st) State and explain Biot savart law »nnd
use il 1o find magnetic field due (o a long stmlghl.culr(‘ujl
carnying conductor ' (1+3]

63. [2066 Q.No. 7 o] Derive an expression of force per unit I(angm
between two parallel conductors separated by a distance 'r
and carrying currents 1y and 12 in the sama direction, (4]

64. 2066 Supp Q.No. 7a] Stale and explain Blot-savart law. Use
it 1o find the magnetic field at the center of a circular coll of N
tutns and carrying current |, [1+3]

065 Q.No. 7 a OR] State and explain Biol-Savarl law with a
case ol ils application, , [2+2]
66. [2064 Q.No. 7 a) Stale and explain Biot-Savart law. Use this
law to find the magnetic field intensity at any point due 1o a
long straight current carrying conductor. (143
67. [2063 Q.No. 7 a] Find an expression for lorque on rectangular
coll in a uniform magnelic field. 4]
68. 2063 Q.No. 7 a OR] 2058 Q.No. 7 a OR] What is a Helmholtz

6§,

coil? Derive an expression for the magnetic fleld due o this -

coil. ' ‘ © 4]

69. 2062 Q.No. 7 ] State and explain Biol-Savart law and hence
~useit lo find the magnetic field intensity at any point due to a
long straight canductor. - . . C 14

70. [2061 Q.No. 7 a] Derive the formula for the magnetic field at a
point due to a long straight current carrying conductor using
Biot-Savart law. - ‘ 4]

. State and explain Ampere's theorem and
hence use it to find the magnetic field intensity due to a long
current carrying solenoid. ) [1+3)

72, Derive the formula for the magnetic field af
the centre of a circular coil carrying current. Explain why the
magnelic field at the centre of the coil disappears when the
circular coil is made infinitely large. (4]

73. [2057 Q.No. 7 a] Derive an expression for the magnetic field
at a point due to a long straight conductor carrying current. [4]

74, Explain in brief, the motion of an electron
moving normal to a magnelic field. } ' 4]

75, Derive an expression for the magnitude of the
magnetic flux density at the center of a narrow circular coil (4]

76. 2055 Q.No. 9 OR] Stale Biol-Savart law and obtain the

expresslon for the magnetic field at the.centre of the circular
coil. (4]

Numerical Problems [4 Marks]

77. [2076 GIE Set A Q.No. 95 A closely wound coil has a radius of
6cm and carries a current of 2.5A. How many turns must it
have if the magnetic field at a point 6 cm from the centre of the

coil on the coil axis is 6.4 x 104 T? (po=4n x 10-7 Hm-) 4]

! Ans: 70 turns
78. [2076 GIE Set B Q:No. 8¢ Two long parallel transmission
lines, 40.0 cm apart carry 250 A and 75.0A currents. Find
location were the net magnelic field of these two wires is
zero if these currents are in the same direclion. 4)
Ans: 0.1 m from 25.0 A wire

79,

80.

81.

82.

'83.

84.

85.

86.

87.

88.

3076 8ot B_Q.No. 9b Two galvanometers, wp, 2ol
otherwise identical, are fitted with differenl coils, Qpq aa, i 5
coll of 50 turns and resistance 10€2 while the other hag W g9 sugp‘iy 0
uns and a resistance of 600€2. What is the ratig dens'urre
deflection when each Is connected in turns to a celf of o c o
25V and internal resistance 5027 y/ ;efo(
; _ Any 13:“‘ 7 el
2076 Set C Q.No. 9b] A (lat silver strip of width 15 a: . 0 ¥ f
thickness 1.5mm carries a current of 150A. A magney;, ﬁ," gm‘zoﬂ“
of 2T Is applied perpendicular to the flat face of the strip, TE port it
emf developed across the width of the strip is measyy,,, pef P
be 17.9V. Calculate the free electron density in the gy, dlff"'ak
: : Ans: 6.98xy it toM
[2075 GIE Q.No. 9b] A Silver wire has 1 x 10 free electy, e
per cubic meler, a cross sectional area of 2 mm? ang cang| 9! ” oub
a current of 5A. Calculate the force acting on each electy, P e
the wire is now placed in a magnelic field of flux deny '1the ;
0.15T which is perpendicular to the wire. X ‘0 5T
' ) - Ans; 3.7 x g, L)
[2075 Set B Q.No. 9b] [2061 Q.No. 7 b A horizontal Staig i 070 &
wire 5 cm long weighing 1.2 gm-" is placed perpendiculyl * carmy |
a uniform horizontal magnetic field of flux density of 0671 directi
the resistance per unit length of the wire is 3.8 Q para"e
calculale the p.d. that has to be applied between the engsf the for
lhe wire to make it just self-supporting. |
J Ans: 3.7 110!\: o, @
2074 Set A Q.No. 9] A straight horizontal rod of lenghf — ovin
cm and mass 30 gm is placed in a uniform horizongf angles
magnelic field perpendicular to the rod. If a current of & the fl
- through the rod makes it self supporting in the magnetic fist e=1.6

calculate the magnetic field. [

Ans:O]Sf
. - ; 4, EO70
2074 Set B Q.No. 9] A coil consisting of 100 circular loow !
with radius 60 cm carries a current of 5A. Find the magnet

‘ \ 40
field at a point along the axis of the coil, 80 cm from It P 0‘
, , curre
centre. (po = dmx107Tm/A) b i
‘ rv i

. Ans: 1,13 x 1071
[2073 Supp Q.No. 95 A straight conductor of length 5rf ~ ©OnC

carries current of 15A. The conductor experiences ¢ gg

magnetic force of 4.5x10-3N when it is placed in a magnelt| ef:c‘:
field of 0.9T. What angle the conductor makes with magnelt} 5
field? - qf | cam

Ans:M‘i e'ed
2073 Set D Q.No. 95 A circular coil has 100 turs anddf flux

mean diameter of 20 cm. It carries a current of 5A. Find I}
strength of the magnetic field at ‘a point on its axis 3¢

distance.of 15 cm from the centre of the coil. JAI 7
Ans: 5,37 x10 !

2072 Set € QNo. 95 A horizontal wire, of length 5 ¢m al

carrying a current of 2A. is placed in the middle of a ¥

solenoid at right angles 1o its axis. The solenoid has 10000

per meler and carries a steady current I. Calculate | if the 0% |

on the wire is equal to 10 N. (o = 47t x 107 H m-'). il
? ns: v

. A .
2072 Set D Q.No. E\‘Qj
0.9 071 Supp. Q.No. 90 2067 Q 2 : &

The coil of a moving coil galvanometer has 50 turns &1" £
resistance is 10€2. It is replaced by a coil having 100 V" §
and resistance 500. Find the factor by which the cured! **F
voltage sensitivities change. ans: 2247 B
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, G5! E QNo. 9 A 60 cm long wire of mass 10 g is

Snglp,nded horizontally in a t(anSVerse magnetic field of flyx
densily 047 mzrpugh two springs at its two ends. Calculate
ine current required to pass through the wire so that there i
ser0 lension in the spnngs. 4

) ‘ Ans: 0.42 A
571 Set C Q.No. 9 A horizontal straight wire of mass 0,12

~qm and length 10cm is placed perpendicular 1o a uniform
nonzontal magnetic field of flux density 0.6T If the resistance
or unil length of the wire is 3.8Qm-!, calculate the potential
gifference thal has to be applied between the end of the wire
1o make it just self supporting. 0
Ans: 7.6 x 107°v

A copper wire has 102 free electrons
r cubic meter, a cross sectional area of 2mm2 and carries

a current of 5 A. Calculate the force acting on each electron
i the wire is now placed in a magnetic field of flux density

8.

0.15 T which is perpendicular to the wire, : 4]

- . Ans: 3.75x10°% N
s2. 2070 Supp. Set A Q.No. 9 a] Two long parallel conductors
carry respectively currents of 12A and 8A in the same
direction. If the wires are 10cm apart, find where a third
parallel wire also carrying a current must be placed so that
the force experienced by it will be zero.. 4
Ans: 0.06 m

93, 2070 Supp. Set B Q.No. 9 b] An electron of K.E. 10 eV is
moving in a circular orbit of radius 11 cm, ina plane at right
angles to a uniform magnetic field. Determine the value of

the flux density. (mass of an' electron = 9.1x10-3" kg,
e=1.6x10-'%) M
Ans: 9.7x10°T

%4. 2070 Set D Q.No. 9 bjA slab of copper, 2 mm thick and 1.50

cm wide, is placed in a uniform magnetic field of flux density

040 T, so that maximum flux pass through the slab. When a
current of 75 A flows through it, a potential difference pf 0.81
uV is developed between the edges of the'slab. Find the

concentration of the mobile electrons in copper. - [4
‘ Ans: 1.15 x 10%*/m’

%. 2069 Supp Set B Q.No. 9.b] A copper wire has 1% 10% free
electrons per cubic meter and crossectional area 2mm?
carries a current of 6 A. Calculate the force-acting on each
electron if the wire is now placed in uniform magnetic field of

flux density 0.1 T perpendicularly. - 10_1[,‘:4]
ns: 3x10°

%. [2063 Supp Set B Q.No. 9 d [2069 Set A Q.No. 9b| m
A siice of indium antimonide is 2.5 mm thick and
Catties a current of 150 mA. A magnetic field of flux density
05T, correctly appligd, produce a maximum Hall voltage of
875 mV between the edges of the slice. Calculate the
Number of free charge carries per unit volume assuming that

gach h ' -19 4]
ave a charge of 1.6 x 109 C. ans: 2.44x 107

v 2989 Set A 01 aNo, 75) A copper wire 28m long is wound
’ t of 4.50

N0 a flat circular coil 8.0cm in diameter. If the curren

flows through the coil, what is the magnetic induction at the
Centre? [1+2+1]
| Ans: 7.8x 10°T
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98. m An alpha particle makes a full rotation
in a circle of radius 1.0 meter in 2.0 sec. Calculate the value

of magnetic field induction at the centre of the circle. (po =
nx10Hm Y . 4)
Ans: 107y

99. [2088 Can. Q.No. 98] A long wire carrying a current of 10°A is
placed perpendicular to magnetic field of flux density 5 Tesla,

Calculate the force acting on 2m of the wire. (4]
Ans: 100 N

100.2068 Q.No. 9 1] A coil consisting of 100 circular loops with
radius 0.60m carries a current of 5 A. At what distance from

the center, along the axis, the magnetic field magnitude 1/8

as great as it is at the center? 4]

' . Ans: 1.04m

101.[2065 Q.No. 7 b] A wire carrying current of 10A and 2 m in
length is placed in a field of flux density 0.34 Tesla. What is

the force on the wire if it is placed at 60° to the field? (3]
. Ans: 5.88N

B, .
_By
1 tan 8 =By
: ¥ad . _land
2. Apparentdip, tan'd"= 0.0 o
3. True dip from two apparent dips, cot’d = cot?d; + cot’s,
4. B +Bf =B
B =T 4y
6. ?:“Llol»lr‘: H =Ho (1+ x)
M
7. 1=y =4
8. H= By
‘ Ho
|
9. Xm.z ﬁ

‘2. MAGNETIC PROPERTIES OF MATERIALS

o : . FORMULAE |

Short Answer Questions [2 Marks]

1. [2077 SetD Q.No. 1B What is Curie temperature? - (2]

2. [2076 GIE Set B Q.No. 1d] Distinguish between diamagnetic
and paramagnetic substances in terms of their relative

permeability and susceptibility. : ' 2

3. [2075 GIE Q.No. 1¢] 2074 Set A Q.No. 1d| Why is soft iron
preferred for making the core of a transformer? ‘ [2]

4. [2075 Set B Q.No. 1¢ What is the significance of the area of a
hysteresis loop? ' - [2]

5. [2074 Supp Q.No. 1d] Permanent magnets are made of steel.
Why? ' ] 12

6. [2074 Set A Q.No. 1d What is angle of dip? How is it related
with components of earth's magnetic field? 2]

7. [2073 Supp Q.No. 1d] [2069 Set A Q.No. 1d| Steel is used in
" making permanent magnets whereas soft iron is preferred for

* making the core of transformer. Why? ‘ 2]
g. [2073 Set D Q.No. 1a How do you expect about the directions
of horizontal and vertical components of earth's magnetic
intensity at pole and at equator? Give justification in terms of

angle of dip. . 2]
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9. [3072 Supp Q.No. 1d| [2071 Set D Q.No. 1 d] Why should the
permeability of a paramagnetic malerial be expected to

decrease with increasing lemperature?l _ ‘ 2]
10. [2072 Set C Q.No. 1g What is retentivity and coercivity of a
ferromagnetic material? - [2

11. [2072 Set D Q.No. 1d] Define angle of dip. What will be. its
value at a place where the horizontal and vertical
components of earth's magnetic field are equal? N [2]

12. [2071 Supp. Q.No. 1¢] What is-the role of hysterisis loop in
choosing a material for making permanent magnets? [2)

13. 2070 Supp. Set A Q.No. 1 d| Distinguish between dia and
para-magnetic substances on the basis of susceptibility. (2]

14. 2070 Set D _Q.No. 1 ¢ The magnetic susceptibility of a
paramagnetic material
dependent, but that of diamagnetic material is nearly
independent of temperature. Why? [2]

15. [2069 Supp Set B Q.No. 1 ¢ Define an angle of dip. What will
be its value at the pole of the earth? (2]

16. [2068 Can. Q.No. 1¢] [2063 Q.No. 8 a] Above curie temperature
a ferromagnetic material becomes paramagnetic. Why?  [2]
17. (2068 Old Q.No. 8 a XJ] What are the characteristics of a fero-
magnetic substance? ' (2]
18, A permanent magnet can be used to pick up

a string of nails, tacks or paper clips, even though these are

not magnets by themselves. How can this be? (2]
19. Why does a magnet lose its magnetism when
heated to high temperature? : [2]

20. 2067 Sup Q.No. 1¢ Permanent magnets are rﬁade of steel
- while the core of transformer is made of soft iron. Why?  [2]
21. [2066 Old Q.No. 8 a] The angle of dip in Britain is gréater than

that in Kathmandu. Why? 2]
22, Why- does a bar magnet not retain its
magnetism when it is melted? . [2]
23. [2059 Q.No. 8 d How does dip vary from place to place on
earth's surface? . .2
24, Define angle of dip and angle «f declination
at a place. 2
25, What are magnetic domains? {2}
26. [2057 Q.No. 8 d What is angle of dip? How does it vary from
the equator to the poles? ’ R V)|

Long Answer Questions [4 Marks]
27 2076 GIE Set A Q.No. sT:] Define the terms magnetic
permeability and susceptibility of a substance. Obtain the

relation between them. 4]
28. 2076 GIE Set B Q.No. 5d Define true and apparent dips.
Obtain the relation between them, 4

29. [2076 Set C Q.No. 5d Define angle of dip. If § is the true dip

at a place, 81 and &2 are the appérent dips observed in two
vertical planes at right angles to each other at that place,

then prove the relation, cot2s = cot2ss + cot2s,, " [4]
30. 2074 Set B Q.No. 5¢] Define permeability and susceptibility of
magnetic materials. Derive a relation between them. [4]

31. 2073 Set C Q.No. 5b Relate magnetic permeability and
susceptibility features of a magnetic material. Can hysteresis
curve be drawn in the case of diamagnetic material? Explain
‘on the basis of above features. [4)

is quite strongly - temperature

32. 2072 Set E Q.No. 5¢ What do you mean by trye din . b
apparent dip? Show that Cos?8 = Cot?d1 + Cotzg,, ™ [
symbols have usual meanings. [‘,

33. [2070 Supp. Set B Q.No. 5 d| Prove thgt cot? § = cotg
cot282, where symbols have usual meanings. 1

34. [2070 Set C_Q.No. 5 b Define magnetng susceptibil a? L
relative permeability and establish a relation between thep,

each of length /, area of Cross-section A wound in aif is:
: 2

HoNN; nr
M=

2r, ~ » f21s radius of bigger coil or r, > 1

Numerical Problems [4 Marks] _ g S»Pent :
35. [2075 Set A Q.No. 9 A bar magnet, 10 cm in lengyy W madt
pole strength of 10 AM. Determine the magnetic figlg ala‘ posmo |
point on its axis at a distance of 15 cm from the center 075 55
magnet. (po = 4w x 107 H/m) . Ans: 7.5xig R ilits 2
36. The needle of a dip circle shows an appy, | - 75 S€
~ dip of 45° in a particular position apd 53° when the Circgy 3 fiy off Wi
* rotated through 90°. Find the true dip. b 074 S
. _ 28 Ans: 3| & 'electhﬂ
3. ELECTROMAGNETIC INDUCTION @
.E s ©
_m_ - gonster
> > ; nge
1. Magnetic Flux: ¢ = B. A = BA cos 6. (where 6 is the ke
' ~ e N - R - 6 @:-5
angle between B and A) these D
2. Formulae about induced emf,current, charge and 375
power: r [ EE
do follows
i.  Induced emf, E =— N s, 20728
N d
ii. Induced current, | = % =-R- % , uselsz
‘ _ 9, [2072 ¢
iii. Induced charge, q = Idt = —% do falling
iv. . Induced P—IE—EE 2 (%) 1 e
Iv.. Induced power, P = |E = r=N at) R perper
3. Magnitude of induced emf: ‘ S folz
I Fora conducting rod moving in a uniform magnetic fiel, produ
E=BNsin®, . ‘ Explai
ii. Fora conducting rod rotating with angular velocity wina || 11, 2071
uniform magnetic field, E = BAf placec
iii. For adisc of radius r rotating in uniform m tic field,
E = BAY. ] SNSRI magn
iv.  For a rectangular coil rotating in a uniform magnetic -ou-t' 8
field, E = BAoN sinot = E, sinot neres
4. Selt induction: - 2 fary
. Magnetic flux, ¢ = LI L thoy
\ | \
ii. Induced emf in the coil, E=— di 3 ?f the
\ dt i Indug
A I
lii.  For a solenoid, L = EQ% ! o @
Loy
: o : NA 1, B
iv. = i
For a plane circular coil, (L)= 522-;—- _ : A @
V. The energy stored by a inductor, U == |2
2 W Slect
5. Mutual induction . 70
i.  The emf induced by neighbouﬁng coil, E = = M%i‘ " Of gg
il.  The mutual inductance of two long coaxial solenoids ‘ @
!
he
b q
&g

J

4_-——/
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® by Wer Questions [2 Marks]

h W’Tmr:

ion of alternating voltage, alternati
i Relation g ating current and

1.

10.

12.

13.

14,

16,

17

"

—

. Ve N |
ms intwo coils. cA=—4 _ =
number of turi oils V, Ny =1

oufput power

Efficiency, n = intput power <« 1009

676 Set C Q-No. 1¢| [2070 Set C Q.No. 1.d] A copper fing is
cuspended by a thread in a vertical plane. One end of a
magne! is brought horizontally towards the ring. How will the
position of the ring be affected?

M A bar magnet falls through copper ring.

Will its acceleration be equal to 'g'? Justify, 2]
Bo7s Set B Q.No. 11 Birds sitting on a high tension fine wire
fiy off when current is switched or. Why? - 2]
[2074 Supp Q.No. 1¢] State and explain Faraday's law of
electromagnetic induction, 2

74 Set A Q.No. 1¢] [2072 Set C Q.No. 1d] If the number of
tums of a solenoid is doubled, keeping the other factors
constant, how does the self inductance of the solenoid
change? ~ 2]
Ro74 Set B Q.No. 1d| What are eddy ‘currents? “'ow can
these be reduced in a transformer? 2
2073 Set D Q.Nc. 1d| [2069 Supp Sct B Q.No. 1 d] Lenz law
follows the principle of conservation nf energy. Explain.  [2]
072 Set C_ Q.Nc. 1¢] A transfor.mer gets heated up while in
use. Why? , _ (2]
072 Set D Q.No. 1¢] Why does acceleration of a magnet
falling through a long solencd decrease? L [2]
2071 Supp.
perpendicular to the vertical plane of a loop. When the loop
is rotated about a horizontal axis in the. plane, the. current
produced in the loop reverses directions twice per fotation.
Explain why there are two reversals for one rotation. 2]
071 Set C Q.No. 1 d] [2067 Q.No. 1d| A sheet of copper is

placed between the poles of an electromagnet with the

magnetic field perpendicular to the sheet. When it is puied
out, a consicerable force is required, and the force required
increases with speed. Explain. S {2
2071 Set D Q.No. 1 ¢ A long, straight conductor passes
through the centre of a metal ring, perpendicular to its plane.
If the current in the conductor increases, does current get

induced in the ring? Explain. - ‘ '[2]
970 Supp. Set A QNo. 1 ¢ Can a transformer be used with
ac? Why? Why not? - .

970 Supp. set B QNo. 1 d| Pairs of conductors carrying
Curtent into or out of the power supply components of
electronic equipments are twisted together. Why” . (2]
[msa B Q.No. 1 ¢ Does Lenz law violate principle
of conservation of energy? Explain. (2]
w A copper ring is he'd norizontally and a
har magnet is dropped through the ring with its length along
the axis of the ring. Will the acceleration of the falling magnet
€ equal to the acceleration due to gravity? Explain.
- 2963 Set A ano. 11 State and explain the lenzs law. [4

12

A.No. 1] A vertical magnetic field is-

.34

18.

19.
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E‘ 069 Set A Old Q.No. 1h] A bar magnet falls through a metal
ring, will its acceleration be equal to 'g'? Vi

2069 Sot B Q.No. 19 Explain Faraday ~laws of

- electromagnetlc induction, 2]

20.

21,

22,

23,

24,
25,
26.

27.

28,

29.

30.

31.
32.
33.

2068 Can. Q.No. 1d| A student asserted that if a permanent

magnet is dropped down a vertical copper pipe, it eventually
reaches a terminal velocity even if there Is no air resistance.
Why should this be? 2]

068 Q.No. 1 d] If a permanent magne' ‘s dropped down a

vertical copper pipe, it eventually reaches a terminal velocity

even if there is no air resistance. Why should this be? [2

(2068 OId Q.No. 1 ¢ What is self inductance? Define
coefficient of self inductance. V|
[2066_Q.No. 1¢] A sheet of copper is placed between the
poles of an electromagnet with the magnetic field
perpendicular to the sheet. When it is pulled out, a
considerable force is - required, and the force required

increases with speed, why? - 12
State Faraday's laws of electromagnetic
- induction. ' ' 2
[2064 Q.No. 2 ¢ A transformer cannot be used in dc circuits,
why? ‘ [
[g)sls Q.No. 1 ¢ 2061 Q.No. 1 ¢ Why can't a transformer ge
used to step up or down the d.c. voltage? [2]

What is eddy current? Write down its uses. [2]
What  are different power losses in a
transformer? What measures do you take to minimize these
losses? .0 : 2]
2059_Q.No. 2-¢ Two closely wound circular coils have the
same number of turns, but one has twice the radius of the
other. What is the ratio of self inductances of the two coils? [2]

058 Q.No. 1 ¢ Show that Lenz's law is an example of

conservation of energy. o [2]
State Lenz's law. ‘ (2]

Mention two types of loss in a transformer. [2]

2053 @Q.No. 7 o] What is lenz's law? [2)

Long Answer Questions [4 Marks]

35.

36.

37,

38.

2076 _GIE Set A Q.No. 5d] What do you mean by .
“ . electromagnetic induction? Obtain an expression’ of ‘emf

induced in a moving rod in a magnetic field. ' [4]

{2076 GIE_Set B Q.No. 5d What are self and mutual
inductances? Obtain an expression of energy stored in an
inductor. o

2076 Set C Q.No. 5d| [2075 GIE Q.No. 5d] 2067 Sup Q.No. 5¢]
[2064 Q.No. 7 a OR] State and explain Faraday's laws of
electromagnetic induction and derive an expression for the
emf induced in a rectangular coil rotating in- a uniform
magnetic field. 4
[2074 Supp Q.No. 5¢] Describe the structure and working
principle of a transformer. Define the efficiency of a
transformer. . ‘ C 4
2074 Set A Q.No. 5d] 2073 Supp Q.No. 5¢] State and explain
Faraday's law of electromagnetic induction. Obtain an
expression for the emf induced in the rectangular coil rotating
in a uniform magnetic field. 4

[4 -

i <8 Sl S i T S e
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39. 2073 Set D Q.No. 5g Explain how the concept of'.self and
mutual inductances are used in the working principle of a
transformer. (4)

40. [2072 Supp Q.No. 5g Describe the phenomena of self and
mutual induction. Describe the construction and explain the
action of a transformer. , 4]

41. 2072 Set C Q.No. 5d What is Lenz's law? Deduce an
expression for the emf induced in a straight conductor
moving in a uniform magnetic field. _ . (4]

42. 071 Set C Q.No. 5 d] Define self inductance. An inductor
having self inductance L is used in a ac power supply.
Calculate the energy stored in it. 4]

43. 2070 Supp. Set A Q.No. 5 d| What is meant by self
inductance? Derive an expression for energy stored in an

inductor. . (4]
44. [2070 Supp. Set B Q.No. 5 d] [2068 Q.No. 5 b] Describe the
principle and working of a.c. generator. [4]

45. 2069 Set A Old Q.No. 7a] What do you mean by
electromagnetic induction? Obtain an expression for the emf
induced in the conductor moving in the magnetic field. [1+3]

46. [2068 Can. Q.No. 5b State and explain Faraday's laws of

electromagnetic induction. Deduce an expression for the

_induced emf in a coil rotating uniformly in a uniform magnetic
field. L L L4
47. 2068 _.Old Can. Q.No. 74l State Faraday's law of
electromagnetic induction. Derive an expression for the emf
induced in a straight conductor moving at right angle to the
direction oif a uniform magnetic field. [1+3]
48.. 2068 Old Q.No. 7 a Of] A metallic rod is moving in a magnetic
field. Determine the emf induced across it. [4]

49, State Faraday's laws of electromagnetic

induction. Derive an expression for induced emf in a coil

~ rotating in @ magnetic field. o [4]
50. [2066 Supp Q.No. 7a OR] State Faraday's laws of
electromagnetic induction. Deduce an expression for induced
emf in a coil rotating in a magnetic field. [1+3]

51. [2062 Q.No. 7 a OR] State Lenz's law and explain how this
law leads to the conservation of energy principle. [4]

52. [2059 Q.No. 7 a OR] State and explain Lenz's law. [4]
53. [2057 Q.No. 7 a OR] Deduce an expression for induced emf in

a coil rotating in a magnetic field. (4]

54. State the laws of electromagnetic induction.

Derive an expression for the emf induced in a conductor

moving in a magnetic field. (4]
55. Obtain the expression for the emf induced in
the conductor moving in a magnetic field. [4]

Numerical Problems [4 Marks)

56. [2076 Set B Q.No. 99 The magnetic flux passing perpendicular
to the plane of coil is given by ¢ = 4t2 + 5t + 2 where ¢ is in
weber and t is in second. Calculate the magnitude of

instantaneous emf induced in the coil when t = 2 sec. 4]

Ans:

57. [2075 Set A Q.No. 9a] A straight conductor of length 25 cr:\1i:
moving perpendicular to its length with a uniform speed of 10
m/s making an angle of 45° with a uniform magnetic field of
10 T. Calculate the emf induced across its length. (4]

‘ Ans: 17,67V

58.

59,

60.

61.

62.

.63.

64.

65.

66.

67.

[2070 Set D Q.No. 9 d A rectangular coil of 100 tums ¥

dimensions 15 x 10 cm. It is rotated at the rate of &

revolutions per minute in a uniform magnetic field of f .

density 0.6 T. Calculate the maximum emf induced in I " M

Ans: ¥

Al
[2075 Set B Q.No. 9 2067 OId Q.No. 78 A Cail of 109, oﬁgassma‘
each of area 2 x 10-3 m? has a resistance of 12.Q )y g, o 7 ” {he
horizontal plane in a vertical magnetic flux density of 3 4 "§ 3,&5 965 s
Wbm-2. What charge clrculates through the coil if its nl _ Gha" o VO
are short-circuited and the coil is rotated through 180 ab:: mduc
a diametrical axis? ' “ J‘: W
) S: | '
2074 Set B Q.No. 9¢] An aircraft with a wingspan of 14%; ¢ a0 Zg?w
files with a speed of 1080 km hrin the eastward direcy, co-aX:an o
a constant altitude -in the northern hemisphere. Wherg i induc :
vertical component of earth's magnetic field is 1.75x 105, % aN
Find the emf that develops between the tips of the \ANing& Wl o :ctiona‘
. " LSNP
2073 Set C Q.No. 9a] A straight conductor of length 15 c,zr:: rOduc?s
moving with uniform speed of 10 ms-1 making an angi, Assum'"“
30° with uniform magnetic field of 10 Tesla. Calculaey|  olen®!
emf induced across the length. i 260 @
: ' - AnS: 75 xqgiy " 5 and
2072 Supp Q.No. 98] A jet plane is flying due west ay, coltage'
speed of 1800 km/hr. What is the voltage differey, vssume
developed between the ends of the wings 25m long of g} 2 require
earths' magnetic field at that location is 5 x 10~ T ang 4 .
angle of dip is 45°7 [4| 058 Q.!
S Ans: 6.2y 72 800
[2072 Set D Q.No. 9¢] A long solenoid of 1000 turns and crog} of 1
sectional area 2 x 10-3 m? carries a current of 2A ay betweefj
produces a flux density 52 x 10-3 T inside it. Calculate fe .{nagnotf?ll‘
self inductance of the coil. - ‘ ¥ is 30
' Ans: 0.054 ;
072_Set E _QNo. 9y The magnetic flux passf 3. 2054 Q
perpendicular to the plane of a coil is given by ¢ = 412454 fotated
where ¢ is in Weber and t is in seconds. Calculate tef  the pla
. magnitude of instantaneous emf induced in the coil whe tim and
t=3sec. !
: Ans: 29[4\; L% E°52 Q
@71 Supp. Q.No. 3¢ A plane circular coil has 200 turns a rotated
its' radius is 0.10m. It is connected to a battery. Afe perpen
switching on the circuit a current of 2A is set up in the od field of
Calculate the energy stored in the coil. (po=4nx107 Hm")[j}l What i
Ans: 1.6 x 107V}
2071 Set D Q.No. 9 d Find the emf induced in a stragl| 7. 652 l
conductor of length 25 cm, on the armature of a dynamo anl Supply
12 cm from the axis, when the conductor is moving ind 500 1,
uniform radial magnetic field of 0.5 T. The armalute i transf
rotating at 1000 revolutions per minute. 5 in the
Ans: 1.
12070 Set C Q.No. 9 b A metal aircraft with a wing span ofd :
m flies with a speed 1000 km hr in a direction due €as!}
constant allitude in a region of the northern hemisphé
where the horizontal component of the earth's magnelic &
s 1.6 x10T and the angle of dip is 41°. Find the polent?
difference developed between the tips of the wing. 1
Ans: 0.




’SQnQ o B3 ot A Q.No. 9¢ A long solenoid with 15 1yins per ¢m
. Yoy O nas a small 100p qf area 2cm? placed inside, normal 10 the
‘0u f, s of the solenoid. If the current carried by the solenoid
9h iy changes sleadﬂy from 2A 1o 4A in 0.1 second, what is he
"t duced voltage in the loop, while the current 1 changing? (4
. A'N ‘ ) Ans’7_5-1o-‘v
Shay N o B8 QNo. 6 ng plane coils having number of turns 1000
Iq G g 2000, and radii 5 cm and 10 om respeclively are placed
& ' co-axially in the same plane. Calculate their mutyal
12" inductance. (o = 4 x 107 Him) )
L)e w‘: B ‘ Ans: 0.79H
‘m‘ N @_‘ﬁ_@ A long solenoid of 1000 turns and Cross-
gl sectional area 2x10 3 m? carries a current of 2A and
M a:f produces a flux density 52x 1072 T in the middle of the coil
a,  Assuming this value of flux density at all sections of the
: solenoid, calculate its seif-inductance: Ans: 0.052H (3]
LI A transformer has 500 turns in the primary
Wey, ool and 100 turns in the secondary coil. What is the output
g voltage if the input voltage is 4000 volts? If the transformer is
long assumed to have an efficiency of 100%, what primary current
‘Tz isrequired to draw 2000 watts from the secondary? [3]
7 Ans: 800V and 0.005 A
Ansy T2 A jet plane is traveling due west at the speed
yang»  of 1800km/. What is the voltage - difference developed
of 24, between the ends of the wings 25m long, if the earth's
Iz magnetic field at the location is 5.0-x 10-4 T and the dip angle
is 30°7 C 8
\ns: 0% Ans: 3.5V,
pas 13. When a wheel with metal spokes 1.2m long is
4 rotated in @ magnetic field of flux density 5 x 10-° T normal to
yge!  the plane of wheel, an emf of 102V is induced between the
i fmand axle. Find the rate of rotation of the wheel. (4]
~ _ Arls: 44.2 reviS
s T8 A circular metal disc of area 3.0 x 103 m2is
ms? rotated at 50 rev/s about an axis through its centr_e
. B perpendicular to its plane. The disc is in a ur)iform magnelic
e field of flux density 5.0 x 103T in the direction of the axle:
e What is the value of induced emf? _ _5[4]
iy ‘ Ans: 75 x 107V
'SSW; 75. 052 Q.No. 11 OR] A step down transferer transforms'a
7 Supply line voltage 220 volts into 100 volts. Primary coll hss
g 500 turns. The efficiency and power transmitted t;y the
e lansformer are 80% and 80kw. Fm(li' (2) the number o t“Tf]
P n thg secondary coil (b) power supplied. Ans: 227, 10° W
. 0‘“ . .
"¢/ (4_ALTERNATING CURRENTS _ ~
s
ﬂcﬂi 1. Altemating current and voltage: . N
olen'; ' Instantaneous value of alternating current is, | = lo 8in ot
iy g ii. " Instantaneous value of alternating voltages, V = Vo sinot -
5 2: i 1 =—'12. =0.707 'l;, , I, = peak value of current
;ff ﬂa’ L VA =.\‘/% =0.707 Vo, Vo = peak value of Vollagg
: B;\ T -
i
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2. Paramelors of Varlous a.¢. clrcuits
g
N Pararmetar | R cireun | circt G clrou ML circun NG cue LG circon
U Avearaing [ V-V st [ V-Vt | V-Vl | Ve Vil | Ve Vool | Ve Vol
volage and| 1 Lainet | Fedosin | e toain | 1 a)ain(on Ay Ve dtinlee )] ) o 1 al (! 1 &)
cnen|
| (. 7) (t : g)
2| Phase e T LAnS v & tan ] Laaca v g | e sy
Aench 2010 g l'Y’;L o "Y['} Lags lr{li, Inn | Leands b ‘y/«b '”m;]l’ b,
ok current [ f lan 4 « ‘T land "‘“N -
wrl ,
vollage oL R
3 [ Reactanco ™ Zoro [ Xl [ L L | Kieal |, L A
. %~ wl 93 ui,- of, Yo, < X
4 llmpedance| 2R Zake | 2% s C e /
. " ’ ‘ U A
'\/nuxf '\[w.xi VWO -
51 Power I Zoro |, Zoro i il "
factor . e—
2 2 ? A4 (K- X,
(cosd) \/nuxl_ \/ﬂuxc VR (- ey
6| Avorage | Vilen 2ot Zoro Vinshin €06 | VinahanCo8 ¢ Vimamtsh
Power
3. Some other formula regarding a.c.
: : 1 : .
i.  Resonant frequency, f,=——F= for L.-C-R serios clrcult,
j - 2n\[lj3
ii. Quality factor, Q = = for I.-C-R series circuit.
R ~ ®m.CR

Short Answer Questions [2 Marks]
1. [2076 GIE Set A Q.No. 1] What do you mean by "power factor

is 1" and "power factor is zero"? (2]
2. [2076 GIE Set B Q.No. 1¢] Explain how capacitative reactance
of a capacitor changes with frequencies. [2]
3. [2076 Set B .Q.No. 11 [2070 Set C Q.No. 1 | 220 V A.C..is
more danger than 220 V D.C., why? ' (2]

4. [2076 Set C Q.No. 1] 2069 Set B Q.No. 11 [2068 Old Can)]
[@.No. 1¢] [2068 OId Can. Q.No. 1¢] A choke coil is preferable
to a resistor in an ac circuit. Why? ' (2]
5. [2075 GIE_Q.No. 11 The emf of an ac source is given by the
vex'pression, E = 300 sin 314t volts. Write the values of peak
voltage and frequency of that source. What will be the rms
voltage of source? 2]

6. [2075 Set AQ.No. 1 [2073 Supp Q.No. 1 2071 Set D Q.No. 1
2068 Can. Q.No. 11 #ﬁﬁ@’s‘%m'
Why is choke coil preferred over aresistance ina.c.? - (2]

7. [2074 Supp Q.No. 11| [2072 Set D Q.No. 1] 2071 Set C Q.No. 11
What is wattless current? 2]

8. [2074 Set A Q.No. 1f] The emf of an ac source is given by the
expression, E=300 sin (314 t) volts. Write the values of peak

voltage and frequency of source. -2
9. [2074 Set B Q.No. 1¢| Defjne rms value of ac. How is it related
with the peak value of ac? . 2]

10. 2073 Set D Q.No. 1¢] Alternating current passes through a
capacitor whereas direct current does not. Explain this fact
on the basis of capacitative reactance. ' [2]
11. [2072 Supp Q.No. 1f] How does the resonance frequency of
an L.C.R. series circuit change if the plates of the capacitor

" are brought closer together? 2]
12. [2072 Set E Q.No. 1f] What are the advantages of A.C. over
DC? , 2)

1'3. [2071 Supp. Q.No. 1b] For a capacitor in an a.c. circuit,
explain why there is a phase difference between current and
voltage. : (2)
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14. [2070 Supp. Sei B Q No. 1] 2068 Q No. 1§ [2067 Sup Q.No. m
064 Q.No. 1 g Define rms values of alternating current, (2]
15. [2070 Set D Q.No. 1 2059 Q.No. 1 ¢ Fluorescent lights often
use an inductor, 1o mit the current through the tubes. Why [s
it belter to use an inductor rather than a resistor for ll\,ls
purpose? (2]
16. 2069 Set A Q.No. 19 Al high frequencies, a capacitor
becomes a short-circuit and an inductor becomes an open

circuit. Explain. 12]
17. [2069 Set A Old Q.No. 2¢] Define power factor in an a.c.
circuil. (2]
18. [2069 Set B Q.No. 18] Sketch the symbols of "a capacitor”,
*an inductor®, “emf of a cell" and "a resistor" 2)
19. [2067_Q.No. 1 [2058 Q.No. 2 ¢ What do you mean by )
waltless current? [2)
20, 2067 Old_Q.No. 2¢) What are the advantages of a.c. over
dc? ' [2)

21, Fluorescent lamps often use an inductor,
called a ballast, to limit current through the tubes. Why is it
better 1o use an inductor rather than a resistor for this
purpose? (2

22. (2066 Supp Q.No. 1¢] Define rms value of a.c. [2]

23, Why is a choke coil better than a resistor in
.an electrical appliances? 2

24, What is meant by wattles current? [2)

25, What do you mean by r.m.s value of an A.C.
current? - _ 2]

26. Why is choke coil preferable to resistor?  [2]

27. Why do we prefer a choke coil to rheosiat in
an a.c. circuit? ' [2)

28. What is meant by impedence of an a.c.
circuit? [2)

Long Answer Questions [4 Marks] -

29. 2076 Set B-Q.No. 5d] [2058.Q.No. 7 a An alternating current
passes through a circuit containing an inducjor and a resistor
in series. Derive expressions for the current flowing and

‘phase relation between the current and the voltage. . [4]

30. {2075 Set A Q.No. 5d] What is a LCR circuit? Derive the
condition for resonant frequency for an LCR series circuit
with an a.c. supply. : 4]

31. 2075 Set B_Q.No. 5d] Derive an expression for the
impedance of an a.c. circuit containing a resistor an inductor
and_a capacitor. Hence derive resonance frequency. Also,

. draw the phase diagram. : 4]

32. 2074 _Set B_Q.No. 5d Derive an expression for the
impedance of an ac circuit with an inductor L, a capacitor C
and a resistor R in series. Draw the phase diagram if the
voltage across the inductor is greater than that across the
capacitor. _ 4]

33. [2073 Supp Q.No. 5d] Derive expression for the impedance of
an ac circuit containing a resistor and an inductor. Also draw

the phase diagram. 4]

34. [2073 Set D Q.No. 5b] Find expression for current in the case
of alternating LCR series circuit and explain the phase

relation between voltage and current, [4)

s

~

36, [2072 Supp _Q.No. 6d] Derive an - expression for |
Impodance of a LCR serles a.c. clrcult. Show graphicy \
Impodance varles with the variation of applied frequep . "u

36. [2072 Sot D Q.No. 8d| An alternating current passes (hy, h[“
chrcull containing @ reslstor, a capacitor and an inyy, !

sorles. Derlve an expression for the phase relation ey \

the current and the voltage. eﬁ 9 Egcte

37. [2072 Set E_Q.No, 6d| Derive the condition for res"ﬂa\fl
frequency of LCR alternating current circuit. ‘ )
38. 2071 Supp._Q.No. 5c Define a.c. power. Deriyq f
expression for it. Also define power faclor. )
39. [2071 Set D _Q.No. 6 d| Derive an expression fo i
impedance of an ac circuit with an inductor L, a capacity ¢
and a resistor R in series. Draw the phase diagram
voltage ‘across the capacitor is greater than that acrog l
inductor, I
40. [2070_Sot D Q.No. 5 d| An ac passes through a gy,
containing a resistor and an inductor in series. Derivg 4
expression for the current and phase relation betwegn j,f
current and voltage. ‘ L e
41. 2069 Supp Set B Q.No. 5 bl Derive expression for |
impedance of an ac circuit containing a resistor and y|
inductor. Also draw the phase diagram. ‘
42. 2069 Set A Q.No. 5d] 2052 Q.Na. 10 OR] Discuss the phay}
relationship between the voltage and current in the ac iy
containing an inductor and a resistor in series. What is powy
factor of the circuit? K
43. [2069 Set A Old _Q.No. 7a OR] An expression for i}
impedence of the circuit when an a.c. be passed through:f
resistance and a coil connected in series. What do you mes
by choke coil? (14
44. 2067 _Q.No. 5d 2060 Q.No. 7 a OR] Discuss the phas:
relationship between the current and voltage in A.C. cii
containing capacitor and resistor in series and hence der
an expression for the impedance of the circuit. [J]

45. 2067 Old_Q.No. 7a OR] [2066_Q.No. 7 a OR] Derive |

expression for the current flowing through an a.c. cirew'}

containing a resistor and capacitor. Obtain the expression
power factor of this circuit. (3411}

46. 2065 Q.No. 7 a] Derive the condition for resonant frequent |

of an L-C-R alternating current series circuit. iy

47. [2061 Q.No. 7°a OR] Find an expression for impedance 0/
a.C. circult containing a resistance and a capacitor in serés |

Also discuss the phase relation of current and emf in i
circuit, 3+

48. 2056 Q.No. 9] An alternating emf is applied across ’

|

capacitor. Show that the current in it leads to the applied 6‘:‘ ;

by 90°.
43. Find the impendence of LCR circui in serés

Numerical Problems [4 Marks)

50. 2077 Set D GNo. 33 A coll of inductance 05 M B"f W

negligible resistance is in series with a resistance of 40 Q°F

supply voltage of 40 V (rms) is connected across them "

voltage across the coil is equal to thal across resis” §
,
calculate the voltage across each component and frequem.l

arranger
' voltage

86. @on Se
resistan
voltage
across
across t

5. Eon S

inducta
resistor
across
and vol

of the supply. !

W
Ans: 3538 v, 127" &

v




35]() ’]
] )
app, ¢

"y, 8.

Seg -
n

]“00 ;
¥

b

f0f ’b 52

T8

$6.

51.

59,

-6,

o76 GIE Set A Q.No. ¢ An LCR series circyi( with
mR =240Q and C = 7..3 WF, carries Current of 0.45
A with a frequency of 400 Hz (i) What are the phase angle
and power factor? (ii) What is the impedance of the circuit? (4]
Ans; 45.67°, 0.70, Jaan

976 GIE Set B Q.No. .98 A 100V, 50Hz A.C. source is

connected to an LCR circuit containing L = 8.1 MH,C=125
JF and R = 1002 all are connected in series. Fing the p.d.
scross the resistor. | [4]
| Ans: 37V

A circuit consists of a Capacitor of 2uF
and a resistor of 1000Q2. An alternating emif of 12v and
frequency 50Hz is applied. Find the voltage across the
capacitor and the phase angle between the applied emf and
the current. © 4]
Ans: 6.37x107%A, 10.2V, 57.9¢

75 GIE_Q.No. 9] An ac source of 220 V. 50 Hz is

connected to series circuit containing a resistor R and
inductor L and a capacitor C. If R =200 Q, L = 0.5 H and C
=10 uF, calculate, (i) the current in the circuit, (i) the phase

angle and (iii) the power consumed in the circuit. (4]
Ans: (1) 0.856A (ii) -38.9° (iii) 146.56 Watt

. 2074 Supp Q.No. 9¢ An iron cored coil ‘of inductance 2 H

and resistance, 50 Q is connected in series with a resistor of
950 Q. A 220 V, 50 Hz ac supply is connected' across the

arangement. Find the current flowing in the circuit and the .

voltage across the coil. M
Ans: 0.186 A, 116.87V

2074 Set A Q.No. 9¢] A coil of inductance 0.1H and negligible
resistance is in series with a resistance 40Q. A supply
voltage of 50v (rms) is connected to them. If the voltage
across L is equal to that across R, calculate the voltage

across the inductor and frequency of the supply. [4]
: " Ans: 63.7 Hz, 35.35 V

2073 Supp Q.No. 9¢) 2053 Q.No. 11] An iron cored coil of -

inductance 3H and 50<2 resistance is placed in series with a
fesistor of 55002 and a 100 v, 50 Hz ac supply is connected
across the arrangements. Fird the current flowing in the coil
and voltage across the cail. T [4

of L=1H, C = 1uF and R = 100Q are connected in series
With a source of frequency 50Hz. What is the phase shift
between current and voltage? Ans: 88° [4]
A coil having inductance and resistance
's connected to an oscillator giving a fixed sinusoidal output
voltage of 5V rms. With the oscillator set at a frequency of 50
Hz, the rms current in the coil is 1A and at a frequency of
100 Hz, the rms current is 0.625A. Determine the indutance

of the coi ) 4]
i : ' Ans: 0.0114 H

A circuit consists of a capacitor of 2uF

and a resistor of 10002, An alternating emf of 12V (rms) Z;Ed
"Squency 50Hz is applied. Find the current flowing, th:
Yoltage across capacitor and the phase angle between 4]

applied e d
mf and current. Ans: 6.38 x 10° A, 102V, 579

Ans: 0.09 A, 848V .

- B3T3 Set ¢ aNo. 91 L-C-R alternating current series circuit

61,

62,

63.

64.

65.

66.

67.

68.
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2070 Supp. Set A Q.No. 9 5] A.C. mains of 200 volts and 50
Hz is joined to a circuit containing an inductance of 100mH

and a resistance of ‘20 in series. Calculate the power
consumed. (4]

Ans: 576,3 watt

[2070 Supp. Set B G.No. 8 d An Iron cored coil of 2 H and 50

Q resistance placed in series with a resistor of 450 O and
200 v, 50H Z ac. supply is connected across the

-arrangement, find

I. the current flowing the coll,
li. its phase angle relative to the voltage supply

fii. - the voltage across the coil. (4]
Ans: (I)=0.25 A (il) 156.5V (ill) 54.3°

{2070 Set C Q.No. 9 ¢] A 50 V-a:c. supply is connected to a
resistor having resistance 50Q, in series with a solenoid
whose inductance is 0.25H. The potential difference between
the ends of the resistor is 25 V. Find the resistance of the
wire 'of the solenoid. Take frequency of the ac source is 50
Hz. [4)

' J ' ) Ans: 11.89 Q
[2069 Set B Old Q.No. 9b] Alternating voltage in an ac circuit

is represented by V'= 1002 sin (100 7it) volts. Find-its

roots mean square value and the frequency. ’ [4]
) ' Ans: 100V, 50 Hz

{2068 Can. Q.No. 9¢] A 100 V, 50Hz AC source is connected
to -an LCR circuit containing L= 8.1 mH, C=12.5u F and
R=10 Q all connected in series. Find the potential difference
across the resistor. . E , » [4]
' . . Ans: 3.9V
2068 Old Can. Q.No. 7b] An alternating voltage 10v (rms)
and 4 KHz frequency.is applied to a resistor of resistance 5Q
in series with a capacitor of capacitance 10uF. Calculate the
rm.s. potential differences across the resistor ‘and the
capacitor. b ¢ , 3]
: . Ans: 7.8V, 6.2V
A circuit consists of an inductor of 200 p.H
and resistance of 10Q in series with a variable capacitor
and a 0.10V (rms.), 1.0 MHz supply. Calculate (i) the
capacitance to give resonance (ii) the quality factor of the

circuit at resonance. 4]
Ans. 1.267 x 10™°F, 126)

2088 O1d Q.No. 7 0] A 50V, 50Hz, a.c. supply is connected fo -

a resistor, of resistance 40C, in series with a solenoid whose

~inductance is 0.20H. The p.d. between the ends of the

69.

70.

resistor is found to be 20 V. What is the resistance of the

wire of the solenoid? (Assume =2 = 10) B
: . Ans. 38Q
[2067 Sup Q.No. 9¢] An iron cored coil of inductance 2H and

of resistance 50Q is connected in series with a resistor of
95002, and a 220V, 50 Hz ac supply. Find the current flowing

in the circuit and the voltage across the coil. ' [4]
Ans: 0.186A, 116.87 V

[2066 Supp Q.No. 7b] A coil of inductance L and negligible
resistance is in series with a resistance R. A supply voltage
of 40 V (rms) is connected to them. If a voltage across L is
equal to that across ‘R, calculate the voltage across R and

the frequency of the supply? - _ 3]
' Ans: 28.3V, 63.7Hz

e
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.71. 2064 Q.No. 7 § A 50V, 50 Hz, ac supply is connected to a

72.

73.

74.
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resistor of resistance 4082 in serles with a solenold having
inductance 200 mH with same msistance“The potential
difference across the ends of the 40¢2 resistor Is found to be

20V. Find the resistance of the wire of the solenoid. 4]
Ans: 37,79 Q

063 Q.No. 7 b An inductor, a reslstor and a capacitor are

connected in series across an a.c. circuit, A voltmeter reads

60 v when connected across the inductor, 16V across the

resistor and 30 V across the capacitor:

i What will the voltmeter read when placed across the
series circuit?

ii. Whatis the power factor of the circuit? 4]
, Ans: 34V, 0.47

In a series LCR circuit, R = 252, L= 30mH

and C = 10uF and these elements are connected to 240 ac
(rms) 50 Hz source. Calculate the current in the circuit and

voltmeter reading across a capacitor. 4
Ans: 0.774 A and 246.37 V

The maximum capacitance of a variable
capacitor is 33 pF. What should be the self-inductance to be
connected to this capacitor for the natural frequency of the
LC circuit to be 810 KHz. Corresponding to A.m. broadcast

~ band of Radio Nepal? : [4)

75.

76.

-placing an additional resistance.

Ans: 1.17 x 10° H
A circuit consists of a capacitor of 10 pF and
a resistor of 1000Q2. An alternating emf of 12V (rms) and
frequency 50Hz is applied. Calculate the current flowing and

voltage across the capacitor. g 4]
Ans: 0.0114 A, 3.63 V

A constant A.C. supply is connected (o a
series circuit consisting of a-resistance of 300Q in series
with a capacitance 6.67 MF, the frequency of the supply
+being 3000/2n Hz. It is desired to reduce the current in the
circuit to- half its value. Show how this could be done by

(4]

Ans: 306.1 Q

UNIT-3 MODERN PHYSICS

.

vi.

Vi.

vii.

3. The speed of electron in Cross field, v=

. 'Energy of a photon, E = hf = EY

vil.

: 2nm
The time perlod of ravolution, T= Be
' ' B

1  _Be_ A _
The frequency of revolution, f=7= 27m |
Be

—

The angular frequency, o = 2nf =79
mv sin o

———

The radius of a circle In helical path, r =="g~

The pitch of helical path,’
' 2nmv_cos 0
Be

B 2nr
“tlan 0

=vecos O xT=
E
B

Millikan's oil dror) experiment:

: _ A 81wy
Radius of oil drop, r="\ /: 20 - 0)g

The charge of electron is determined from,

6mnd 9nVy . da=ne'
a=""y 2(,,—0)9("‘“”") andq
Photons:

hc

o
It has zero rest mass, my = M\ , 1-2 forv=c, my=

From Einslein's mass-energy equivalence,

E_ 2 \
E=hf= )\_mc

hf h
So. m )

>z

Momentum of photon, p = mv =mc¢ =% =

|

Work function (¢o) = hfo = %
\0

Einstein's photoelectric equation, hf = ¢, + E and

1 2
(Ex=3MVay)

*Stopping potential (V,), eV = hf — ¢¢ = % mvfna

Short Answer Questions [2 Marks]

1

. ELECTRONS AND PHOTONS

1.

Motion of electron in uniform etectric field:
The charge of an electron, e = 1.6 x 107'°C, negative
nature and its mass, me = 9.1'x 107" kg

Speed of light, C = 3 x 10® m/sec ‘

Planck's constant, h = 6.62 x 10°* Js

ts specific charge (%) =1.76 x 10" C/kg.

Its path in electric field is parabolic in nature, and the

: eV
equation of path, y = (m) X2,

Acceleration produced is, a = e = eE .
m~- m

Motion of electron in uniform magnetic field:
Force experienced by an electron moving in a magnetic
field, F = Bev sinf

o afe _mv_p yomE,
The radius of circular path, r = Be "B~ Be

1.

2076 GIE Set A Q.No. 24| Beams of protons and election{

with the same initial K.E. enter normally into an electric fi

2076 GIE Set A Q.No. 2g Can photoelectric effec! ¥

explained on the basis of wave theory of light? Justify yo|

answer. [l

2076 GIE Set B Q.No. 23 Why does the electric dischd¥|

take placq at reduced pressure? Explain. . ;
2076 Set B Q.No. 23] Why discharge does not take placef
very low pressure?

|2__o75 GIE Q.No. 24| [2071 Supp. Q.No. 24 Explain why e'edﬂ.{
discharge through a gas takes place at low pressure.

[2075 GIE QNo. 20 If the wavelength of electromag®®

|

=

radiation is doubled, what will happen to the energy 0“%' |
{.

photons?

2075 Set A Q.No. 2a] [2068 Can. Q.No. 24 Gases 4

insul ' e
alors al ordinary pressure and start conducting

pressure. Why?

‘J‘

3

Which one will deflect more and why? 2

. 071 _Set |

electricity |
Explain.
q1. |§070 SUEi

insulators,

18. 2070 Set

cubical re
field. Out
possible
region? E
. Q70 Set
region of
magnetic
external f
0. 069 Sor
photoele
light?
4 m

@
b4
3
.
3

2

4

v




— |

At
i

t
4

R

i ge A aNo- 2d R070 Supp Set B Gg
fo7 5 1c the kinelic energy of phoro

(ménsny of light 1s doubled?

75 5ot B Q.No. 22l Why is a magnetic field g
mrnon beam but not an electric field in 4 TV P
»eﬂ supp Q.No. 23 Gases become condu

2
’ ed (o deflect

cling at low

w2 Why?

" e value of e/m is constant for cathoge rays but
ool for positive rays, why? 2]

| WQ_NO_ 2 |§0§9 Supp Set B Q.No. 2 3 An electron

4 " @ polon move with the Same speed in 3 uniform
sagnelic field of equal magnitude. Compare the ragii of their
C;,’CIJ!&' paths' i  Fosl 2

. — | Human skin s relatively insensitive to

sble ight, but ultra violet radiation can cause severe burns,
noes this have anything to do with photon energies? Explain, 12

« G2 set C Q.No. 2a] If we go on increasing the wavelength

¢ Ight incident on a metal surface, what changes take place
o the number of electrons and energy of the electrons? - (2]
« [or2 Set E Q.No. 2a] Beams of electrons and protons having
te same initial K.E. enter normally into an electric field,
which beam will be more curved? Justify. 2)

4 po71 Set D Q.No. 2 a] A gas at lower pressure conducts

glectricity but the same gas at higher pressure does not.
. Explain. (2]
. 17. 070 Supp. Set A Q.No. 2 b Gases 'at normal pressure are

nsulalors; how do they become conducting at low pressure?[2)

Qn. 2070 Set C Q.No. 2 & A charged particle is fired into a
{ wbical region of space where there is uniform magnetic
I
i
_i
!
|

field. Qutside this region, there is no magnetic field. Is it

possible that the particle will -remain inside the cubical .

I regon? Explain. . g 2
" 10 SetD QN0 2 4 A charged particle. moves through a
©fegon of space with constant velocity. If the external
- magnetic field is zero in this region, can'we conclude that the
exemal field in the region is also zero? Explain. 2]
£ m What is the threshold frequency for
IP"‘ g‘;’ebotfic emission? Does it depend on the intensity [gj
o ‘ _ _
e SetB Q.No. 2 Wﬁte down expressions for acceleratiqn
Elf Moving charge Q in parallel and perpendicular magne{tgj
<% QNo. 2 3 What property of the cathode rays indicates
. b they consist of electrons? ’ | : 2]
' S57 QNo. 24 What is the importance of Millikan's oil drop
Experiment? ; ‘ o)
| 10|s 34 QNo. Za Why does electric discharge take place
 prar Pressure and high potential difference? 1 [2
No. 2 § Compare the specific charge of an electron

i

L

=
Q

g‘b
=af £-21
o
I

2]
8, of a proton. o R
| ero QNo. 1 g Cathode rays can not be regarded azs
K Gtromagnetic waves. Why? , 2

1 =2No. 12 What is meant by stopping potential? 2
No. 12 d) Explain why photoelectric effect can not bze
ed with 4| wavelengths of light. [2]
el What is threshold frequency? 2

o =
o lo /o
o
& ffon
ii

Ly Sery

[

fi

What
electrons when'
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Long Answer Questions [4 Marks)

30. 2077 Set b @
, .
IClure tube? [2)

32,

34

35.

36.

37.

38.

for measuring the specific charge (e/m) of an electron. = [4]

2076 GIE ,SotlA Q.No. 6a] Discyss the motion of electrons in
sn elgctnc f|elq and obtain the expression of vertical

eflection when it leaves the electric field. (4]
Discuss the motion of electrons in
a magnetic field and show that time period is independent of

 electron velocity.
33,

[4]
[ij What is quantization of charge?

Describe the theory of Millikan's oil drop experiment to

determine the number of charges on an oil drop. (4]
2076 Set C Q.No. 63 What are cathode rays? How are they
produced? Mention the properties of cathode rays. [4]

2076 Set C Q.No. 6¢] What is photoelectric effect? Discuss

Einstein's photoelectric equation. Write some applications of
photoelectric effect. (4]

2075 _GIE_Q.No. 6b] Describe Millikan's experiment to
determine the value of Plank's constant. Explain how
Einstein's  photoelectric equation “is verified from this

experiment, - (4]
[2075 Set A Q.No. 6b] Discuss J.J Thomson's experiment to
determine the specific charge of an electron. (4

[2075 Set B Q.No. 64 [2074 Set B Q.No. 63 [2071 Set D Q.No.

2069 Set A" Q.No. 64 [2068 Can. Q.No. 6a] Describe the -

theory of Milikan's oil drop experiment to determine the
charge of an electron. : - [4]

. [2074 Supp Q.No_ 65 What is photoelectric effect? Explain

the effect of increase of (i) frequency -(ii) intensity of the .

~ incident radiation on photoelectrons emitted by a phototube. [4]

40.

41.

42.

43.

(2074 Set A Q.No. 6b] [2072 Set D Q.No. 6a] Discuss
:photoelegtric effect and derive Einstein's photoelectric
equation. What is stopping potential? : - [4]
2073 Supp Q.No. 6a] 2070 Supp. Set B Q.No. 6 4]
Describe an experiment to determine the specific
charge of an electron. o 4]
2073 Set C Q.No. 63 Explain photoelectric effect to write
Einstein's  photoelectric  equation.  Describe Millikan's
laboratory method to determine Planck's constant. .~ [4].
[2073 Set D_Q.No. 6d) Describe the laboratory method" o
determine the specific charge of an electron by J.J.
Thomson's method. [4]

2072 Supp_Q.No. 61| Describe an experiment to determine

the ratio of the eharge to mass (e/m) for an electron. Show

" how the result is derived from the observations. (4]

45,

46.

47.

[2072 Set C_Q.No. 6a Describe with necessary theory
Thomson's method to determine specific, charge of an

electron. g [‘f]
2072 Set E_Q.No. 6d| (2067 Q.No. 6a] Explain Millikan's

.experiment for the verification of Einstein's photoelectric

equation. : | ‘ K
[2071 ‘Supp. Q.No. 64 Verify quantization of charge using

. Millikan's oil drop experiment. v [4!

No. 2n Describe J.J. Thomson's experiment .
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48. [2071 Set C Q.No. 64 Discuss the motion of an electron in a
uniform magnetic field and show that if a free electron moves
al right angle lo a magnetic field, the path is a circle and the
lime period of revolution is independent of the speed of the
electron. . [4

49. 2070 Supp. Set A Q.No. 64 Discuss the trajectory qf a
charged particle when it is moving in a uniform mag.neugz flel_d
and hence discuss how the specific charge of the particle is
obtained. (4]

50. 2070 Supp. Set A Q.No. 6 d What is work function of a
metal? Does it depend on the intensity of incident light?
Discuss Einstein's photoelectric equation. - [4]

s1. [2069 Supp Set B QNo. 6 g Describe J.J. Thomson's
experiment with necessary theory behind the determination
of specific charge of electron. (4}

s2. 2069 Supp Set B Q.No. 6 d] Explain photoelectric effect and
present the necessary theory to determine the value of
Planck's constant. ; -4

53. [2069 Set A Oid Q.No. 83l What is photoelectric effect? Derive
Einstien's photoelectric equation. Define various terms used
in it &)

54. (2069 Set B Q.No. 6a] Describe Millikan's oil drop experiment
with necessary theory. Estimate the specific charge of an
electron fromit. i _ [4]

55.. Describe the phenomenon of electrical
discharge through gases: C < [4]

56. What are cathode rays? How are they
produced? Mention two of their important properties. [4]

§7. 2067 OId-Q.No. 8a] Describe J.J. Thomson's experiment to

determine the specific charge of an electron. - 4]

58. [2067 Sup Q.No. 63 What is photoelectric effect? Discuss
Einstein's Photoelectric equation. Does the work function of
a metal depend on intensity of light? [1+2+1]

59. 2066 Supp Q.No. 9 0] Describe with necessary theory to

* determine the ratio of charges to mass (e/m) of an electron
by J.J. Thomson method. . [4]

60. 2065 Q.No. 9 a OR] Describe an experimental method to
. determine the specific charge of an electron. [2+2]
61. What is specific charge of an electron?
Describe and give necessary theory of J.J. Thomson's
method to determine the specific charge of an electron. [1+3]

62. 2063 Q.No. 8 a OR] Describe the theory of Millikan's oil drop
experiment to determine the number of charge on oil drop. [4]

63. Show that electron motion in magnetic field

rs circular. Prove that frequency and time period are
independent with the velocity of electron. 4]

64.[2060 Q.No. 8 a] Write down Einstein's photoelectric equation

and describe an experiment to verify it. [1+3)

5. What are cathode rays? State their six
properties. [4]
66. Explain the phenomena of discharge of
electricity through gases at low pressure. 4]

67. Discuss the physical principles involved in
Millikan's experiment for the determination of the charge of
an electron. _ 4]

Describe with negesséry, theory, My,

° drop experiment to determine the value of the Cha,q
associated with an electron. _. . |

Numerical Problems [4 Marks]. Q “‘?

69. [2076 GIE Set B Q.No. 10d Find the change in g, 3165?‘(61\/6
potential when the wavelength of a radiation is .dEC'eHsE _ 5
from 400 nm to 300 nm on the same metallic N P ¢ T
Planck's constant = 6.62 x-10-*%Js and velocity of |ighl:3‘ 3 :_0135 A ,?gh ’
108 mis. ‘ | L A el

. . 8 Ans; 1‘034‘: .4».“ ‘5 cifcu‘ar 0

70. [2076 Set B Q.No. 10 [2069 Set B QNo. 10d An jyy f off"
which the charge per unit mass is 4.40 x 107 cjg, b A5 D'tivf
velocity of 3.52x10¢ m/s and moves in a circular ory i B "’?ns‘m
magnetic field of flux density 0.4T. What will be the radig P aximu
this orbit? , : o

o i T Ans: o b u

71, [2075 GIE Q.No. 10a] 2068 Can. Q.No. 10a] @so% t )
“Two plane metal plates 4 cm long are held horizontally j w "
apart in a'vacuum, one being vertically above the other, T e 150 n

~ upper plate is at a potential of 300 V and the lower plae;f

earthed. Electrons having a velocity 107 m/s are injecly 0w J
horizontally midway between the plates-and in a diregjyf gumin! ;
parallel to 4 cm edge. Calculate the vertical deflection of g} equired 10 S
-electron beam as it emerges from the plates. (e/m for i} emitied DY ‘_“
electron = 1.8 x 10" Ckg™) ' i p=66*10

. Ans: 1.44 x 107§

72. [2075 Set A Q.No. 10b] A clean nickel surface of work funcigf# 072_5“ D
5.1 eV is exposed to light of wavelength 235 nm. Whatisf  00p s ODSer
maximum speed of the photoelectrons emitied from sf  dsence of €
surface? (f  10°vimis ap

Ans: 2.91 x 1075, 2.52 x 10 msef  doWNWard at

73. [2075 Set A Q.No. 10d An electron moving with a speeddf  charge on th

107 m/s is passed into a magnetic field of intensity 041 =181 10-8
*normally. What is the radius of the path of the electron instf .

 the field? If the strength of the magnetic field is doubef' EU2 Set E

what is the radius of the new path? (e/m = 1.8 x 10"'Cikg{if VMW of

' Ans: 5.6 x 10~ m, 2.78 x10*sf  Paraliel plate

74. [2075 Set B Q.No. 10a] Sodium has a work function of 2¢/f  &m long anc
Calculate the maximum energy and speed of the emilél them, Calcy
electrons when sodium is illuminated by a radiation of f “heedge of ¢
nm. What is the threshold frequency of radiation for whi'f
electrons are emitted from sodium surface? HE

_Ans: 1.004x10™"J, 1.483 x 10° m/sec, 4.8x10"}

75. [2074 Supp Q.No. 104 Calculate the potential difference 0¥
maintained between two horizontal conducting P
separated by a distance of 10 mm so that a small char®"}y
drop of mass 1.31 x 107 kg will remain in equilb@ =
Charge in the oil dropis 6.4 x10719C. i

Ans: 20465

76. [2074 Set A Q.No_10a] An electron moves in a circular P}
radius 20 cm in a uniform magnetic field of 2x10 7. Findf"i '
speed of the electron and period of revolution. Mass B
electron =9.1x10-3%kg, (‘

Ans: 7.02 x 107 misec and 5.6 x 10' "Y's,?.

77. 2074 Set B Q.No. 103 Radiations of wavelength 5400 A?

Planck's constant = 6.62x10-3¢ Js.

on a metal whose work function is 1.9 eV. Find the ene¥’
the photoelectrons emitted and their stopping poe",

Ansiw oy




My,

the ﬁbﬁﬁo'No' 103 [2068 Q.No. 10 b 2066 Supp Q.No B

: .No. g
" oo | Light of frequency 5 x 1(iqy; librates

oS with energy 2.3x10%) from 4 certain - metallic
N e What is the wavelength of ultraviolet light which
G, pates electrons of energy 8.93 xqQay g0 the same
lig ;udace? (Given h =6.62 x 10 S, C = 3 x 108 m/s) (4]

‘ Ans: 2x 1077y,
5573 set € QNo_10b) An electron having 500 ev ener

“ers at right angle 10 a uniform magnetic fileq of 104 Tes|a
;:;s specific charge is 1.75x10" Ckg", calcyate the radius

_A h of ts circular orbit. ) 4
C'lyn Ans:
o g 73 Set 0 Q:No. 103 400 nm wavelength of light ?;H:Z)Zma
1, pholo sensitive material of work function 2.3 ey Compute
" e maximum energy of photoelectrons " 4]
\n;_%' Soditm b Ans: 0.803 ev
%ﬂ G072 Supp Q.No. 10bf So as a work function of 2 gy

2 Coulate the maximum energy and speed of the emitte
!0 secrons when sodium s illuminated by radiation of wave

.. length 150 nm. (Given mass of electron = 9 1 x 10731 Kg) [4]
px Ans: 1.48 x 10°* m/sec, and 9.96 x 10-"

g por2 Set € Q.No. 10a] The work function for the surface of
2 guminium is 4.2 eV. How much potential difference will be
"0y required to stop the emission of maximum energy electrons
% emitted by light of wavelength 2000 A? (Plank's constant,
h=6.6x 10-3 JS) _ " 4]

: Ans: 2V

s 8 072 Set D Q.No. 104 In a Millikan's oil drop experiment, a
15+ dopis observed to fall with a terminal speed 1.4 mm/s in the
o asence of electric field. When a vertical electric field of 4.9
. 10°vimis applied, the droplet is observed to continue to move
'me Gownward at a lower terminal speed 1.21 mmy/s. Calculate the

the: >

2. charge on the drop. (Density of oil = 750 kg/m3, viscosity of air

011 =181x 10 kg/ms, denisity of air = 1.29 kg/m3) ' [4]
) © Ans: 5.16x10™* C

L»“ B72 Set € Q.No. 105 A beam of electrans, moving with
.. Velocity of 107 mys, enters midway between two horizontal
¢ Parallel plates in the direction parallel to the plates which are 5
e “Mlong and 2 cm apart and have a p.d. of V volts between
2 em. Calculate V if the beam is deflected so that it just grazes

o =176 x 10" ckg).  [4]
edge of the plate. (Assu_me e/m 1.76 X Ag,),s;go,glv

v’ﬁ':. ¥
A% Light of wavelength 5 x 107 m falls

" M asensitive metal plate with photo electric work function

X V- Find kineic energy of the photoelectrons emf@?ﬁ
?Z’; "oping potennal‘. (glyfan " =A6r_{§:2 Et =1g.;)a if/); Vs =058V -
y ;&e, Ultraviolet ‘light of wavelength.
b3 x0T is made to fall on a smooth surface. of
") Pssium, Determine maximum energy of emitted photo
0] Cleclrong and stopping potenfial. - 4]

' v Ans: 1.5eV, 1.5V
| 2 :
‘ pgn Set D Q.No. 10 ¢ An electron is accelerated through a

lentia] difference of 2000 V and then it enters a uniform
¢ ?agﬂetic field of 0.02 Tesla in a direction perpendicular to it
, ﬁilal € radius of the path of the electron in the magnetic

% Mass of an electron is 9.1 x 10-3 kg, charge of an
)| Cectop 4]

is 1.6 x 10-19C. Ans: 7.5%x107*m

88.

89.

90.

91.

92.

93.

Physics 2 171

[2070 Supp. Sei A Q.No. 10 a Calculate the radius of a water
drop which would Just remain suspended in an electric field
0f 300 Vicm and charged with one electron, “ 4]
it Ans: 49 x10"m
12070 Supp, Set B Q.No. 10 a) Electrons with maximum kincic
energy of 3 eV are ejected from a metal surface by ultra-violet
radiation of wavelength 1.5 x 10-7 m. Determine work function,
threshold Wavelength and the stopping potential for the metal
(Planck's constant, h = 6,62x1 0-3 Js) _ 4]

Ans: 5276 0V., 235 x 10" m, 3v
An electron beam after being

2070 Set AC Q.No. 10

. accelerated from rest through a potential difference of 5 KV

in vacuum is allowed to impinge normally on a fixed surface.
If the incident current is 50 A, Determine the force exerted
on the surface assuming that it brings the electrons to rest.
Take mass of electron is 9.1 x10-31 Kg. [4]

, Ans: 1.2x107*N
2070_Set C Q.No. 10 b The photoelectric threshold
wavelength of a‘tungsten surface is 272 nm. Calculate the

- maximum velocity of the electrons ejected from this tungsten

surface by ultraviolet radiation of frequency 1.45 x1015 Hz.
(h=6.62 x 1034 Js, ¢ = 3 x 108m/s, me = 9.1 x 103%kg)  [4]
Ans: 7.1 x 10°m/sec
2070 Set D Q.No. 10 a] A beam of electrons, moving with a
velocity of 107m/s, enters midway between two horizorital *
parallel plates in a directions parallel to the plates. Each
plate is 5 cm long. These plates are kept 2'cm apart and a
potential difference of 90 V s, applied between them.
Calculate the velocity of the electron- beam with which it just
grazes the edge of the positive plate. (e/m = 1.8 x 10" c/kg) [4]
: ' Ans: 10'm/sec, 22°
2070 Set D Q.No. 10 b ‘When ultraviolet light with a
wavelength of 400 nm falls on a certain-metal surface, the

» maximum kinetic-energy of the emitted electrons is 1.10 eV.

94.

95.

96.

What is the maximum kinetic energy. of the photoelectrons
when light of wavelength 300 nm falls on the same surface? 4]
Ans: 2.137 eV
2069 Supp Set B Q.No. 103] [2067 Sup Q.No. 10a] In a Millikan
apparatus the horizontal plates are 15 cm apart. With the
electric field switched off an oil drop is observed to fall with the
steady velocity 2.5 x 102 cms™'. When the field is switched on
the upper plate being positive, the drop just'remains stationary
when the potential difference between the plates is 1500 V.
Calculate the radious of the drop and the number of electronic

charges neglecting air density. (Given: density of il =900 kgm- *

3and viscosity of air = 1.8 x 105 Nsm-2) [4
Ans: 1.5x10”m, 8
2069 Set A Q.No. 10a] An electron is accelerated through a
potential difference of 2KV and then it enters a uniform
magnetic field of 0.02T, in a direction perpendicular to it. Find
the radius of the path of the electron in the magnetic field.

(mass of electron = 9.1x1073'kg) - [4]
Ans: 7.5%10°m

[2069 Set A Old Q.No. 8bOR] In a Thomson experiment,
voltage across the plates is 50V and the distance between
them is 3 cm. The magnetic field applied to make the beam
undeflected is 1074T. What is the velocity of the electron

g en the plates? 4
passing between P Ans: 1.6*10’!!1[151
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97. [2068 Can. Q.No. 10d What will be the change in the stopping
potential for photoelectrons emitted from a source if the
wavelength of incident light is reduced from 400 nm lo

(4]
360 nm? Ans: 0.38V

98. [2068 Old Can. Q.No. 85 A beam of electrons, moving.wlth a
velocity of 10° m/s enters midway between two horizontal
paiailel plates in a direction parallel to the plates. Each-plate

beam is deflected so that it just grazes the edge of positive

. is 1.8x10"'c kg'!. 4
plate. (Given e/m for the electron is 1.8 g ‘)\ns: 1_33[\/]

99. 2068 OId Can. Q.No. 8b OR] The maximum energy of

photoelectrons emitted from a méntal plate is 1.2 ev. If the

| threshold wavelength is  2.48x10°m, calculate the

wavelength of incident -light. (Given Planck's constant is
6.62x1034JS.) e

"Ans: 2.47x 10~ m

! 100.2068 Q.No. 10 a An electron having 450 eV of energy moves
L at right angles to a uniform magnetic field of flux density
1.50x10-3T. Find the radius of its circular orbit. [Given:

specific charge of the electron = 1.76x10+'C/kg] [4]
Ans. 0.048m

101.[2068 OId Q.No. 8 b] Light of wavelength 6000 R falls on a
photosensitive plate of work function 1.9 V. Find the speed
of the photoelectrons emitted. (h = 6.62x10-3¢ Js and me =

9.1x10-3'kg) (4]
Ans. 2.44x10° m/sec

102.2067_Q.No. 10a] A -beam of electrons is under potential
difference of 1.36 x 10%V applied across two parallel plates 4
cm apart and a>magnetic field 2 x 10-3 T at right angles to
each other. If two fields produce no deflection in the
electronic beam, calculate (i) The velocity of electrons (i) the

. radius of the orbit in which the beam will move, if the electric

field is made zero. [Given; mass of electron = 9.1 x 10. 3

/ kg.). : (4]
7 Ans: 17 x 10°m/sec, 0.48m

103.[2066 Q.No. 8 b Od In Millikan-type apparatus, the horizontal
plates are 1.5 cm apart. With the electric field switched off an

oil drop is observed to fall with the steady velocity 2.5x10 2
cm/s. When the electric field is switched on the upper plate
being positive, the drop just remains stationary when the p.d.
between plates is 1500V. (a) Calculate the radius of the drop

(b) How many electronic charges does it carry? 4]
Ans: (a) 1.5x10* m (b) 8

104./2064 Q.No. 8 b] [2063 Q.No. 8 ) [2056 Q.No. 18] When a light
of frequency 5.4 % 1 0™ Hz is incident on a metal surface, the
maximum energy of the electrons emitted is 1.2x10-19 J. |f
the same surface is illuminated with light of frequency
6.6 x10" Hz, the maximum energy of the electrons is
2x10-1® J. Find the value of Planck's constant, (4]

i Ans: 6.67 x 10™* Js

105.22061 Q.No. 8 b] A beam of proton is accelerated from rest
. through a potential difference of 2000V and then enters a
uniform magnetic field which is perpendicular to the direction -
of the proton beam. If the flux density is 0.2T, calculate the
radius of the path which the beam describes. (proton mass =
1.7 x 1077 kg, Electronic charge =- 1.6 x 1015C) = . [4)
Ans: 0.03m

is 4cm long. These plates are kept 2cm apart and a pot‘ential“
aifterence V is applied between them. Calculate V if the

A

106.2059_Q.No. 8 b A UV light of 400 nm-slrikes 5 i
surlace of work function 1.9 eV. Find the velocity of o lf

emitted from the cesium surface Me = 9.1 x 10%%g, ¢ o

108 m/s h = 6.62 x 10%J.S. i
Ans: 6.5x4 .k

107.]2058 Q.No. 8 b OR] Calculate the p.d. in volF necéss;i,y k)’%‘ f
maintained between two horizontal conducting plates, Onh”
mm above the other, so that a small oil drop of mass 1 ¢

10 kg with two electrons attached to it remains in equilib'n'upl
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(é =9.8ms?, charge of electron = - 1.6 x 109 ¢).

Ans: 200

1 'o'
108.[2057 Q.No. 8 b) The photoelectric work function of DOtassi:;

=

is 2eV and the surface is illuminated with. radiajiy, | nicon
" wavelength 350 nm. What potential difference have y, 87 S 5ot
“applied between a potassium surface and the Collgy | 12 0 onauC

electrode in order just to prevent collection of eleciyg r Su
What would be the Kinetic energy of the electrons? I, po72 p

> Ans: 1.5V, 24 xm«tﬁ n e‘eme
109.[2056 Q.No. 16 OR] Find the electric field required to kg | purity " -
" water drop of radius 10-5 cm just suspended in vacuum W), 072 Set C

charged with one electron. (electronic charge = -1.6x10%) 4 for atwO in|
[density-of water = 1000 kg/m?] . ’ ‘ !

v ' o Ans: 23, NOT ¢
110.2055 Q.No. 15 OR] The maximum kinetic energy of p} od Wit
electrons emitted from a metallic surface is 1.6 x 1019 ypgf - gales. E

the frequency of the radiation is 7.5 x 10" Hz. Calculaey] 1. BIZ23!
minimum frequency of the radiation for which electrons wiyt 1@ semi ©
emitted. Assume thath = 6.6 x 10% Js. i @
_ ) . Ans: Sx 10"k how iS it P
111.2054 Q.No. 14 A beam of proton is accelerated from igf o ROT1_Set
through a p.d. of 2000V and then enters a uniform magf junction d
field which is perpendicular to the direction of the pra graph for t
- beam. If the flux density is 0.4T, calculate the radius of % 9. ‘—"—W
path which the beam describes. (Proton mass = 1.7 x fiif truth table

kg, electronic charge = - 1.6 x 10-%). b "

Ans: 162.9 x104f 40 070 Su
112.2053 Q.No. 16] An oil drop of mass 3.25x10'5 kg f}  solids, ho
vertically with uniform velocity, through the air betweep  SeMiconc
vertical parallel plates which are 2cm apart. When a pdd} 2. 070 Sup
1OOQV is applied to the plates the drop moves 1o  Semicong
pqsmyely charged plate being inclined at 45° to the ver temperaty
Calculate the charge on the drop. i @
Ans: 6.37 x 10} Give logic
2. SOLIDS AND SEM o | sy

ICONDUCTOR DEVlg_J Signi

Short Answer Questions [2 Marks] “. f2ogg Cs?::
1. [2076 GIE Set A QNo. 25 What is doping? Wit ¥l  Numbgr.
importance in semiconductor. , j 2069 Sef
2. 2076 GIE Set B Q.No. 2B Explain why the eled"‘ff SeMicon,
conductivity of a pure semiconductor increases on heal '} 2 Bogg Se
3. [2076 Set B Q.No. 2b] 2052 Q.No. 12 § What do you meaﬂ?# bl fo,
hole in a semiconductor? & 58 Ca

4. [2076 Set C Q.No. 2b] 2068 Old Q.No. 1 Why is the e’“"qi L ‘hecbn
region of a transistor doped heavily? . lx :

5. [2075 GIE QNo. 2d R071 set D ano 2d W |
nanotechnology? Explain. - 1

6. (2075 Set A Q.No. 2d] A semiconductor has electfonsf :

holes as charge carriers. Do conductors also have e s -
as charge carriers? Justify. |

77507

8
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2069 Set B

i

5576 Set B Q:No. 2B} In a lransistor, emijger.
aways mrvird—b;ased Why? .
g 5eL A G028 The OUIpuL of two-input AND g s 0
> a NOT gate. Give its logic symbol and write down its tryth
ble. 1dentify the new logic gate formed,

vl St ral o 2
5074 Set B Q.No. 2 Draw a circuit diagram fo ]

. I'P-n junction
gode in forward bias. Sketch the voltage versys current

araph for 1l . [ J
7073 Supp Q.No. 2] 2070 Set € Q.No. 2 d What is a logic
qate? Give logic symbol and truth table for an OR gate. - (2]
go7y_set C QNo_2b How does the conductivity of
cemiconductor vary with temperature? Explain.. 2]
5073 set D_Q.No. 2a| Explain how the conductivity of g
semiconductor varies with temperature? 2]
2072 Supp Q.No. 2¢] Explain the essentja| characteristics for
an element 0 serve as (i) a donor impurity (i) an acceptor
mpurity in @ semiconductor. _ 2]
#072 Set C Q.No. 2bl What are logic gates? Give truth table
‘or atwo input NOR gate. 2]
fo72 Set D Q.No. 23] The output of two-input AND gate is fed

lo a NOT gate. Draw the logic circuit of the combination of
gales. Write down its truth table. 2]

base junction s

. 2072 Set E Q.No. 2b] What is meant by a charge carrier hole

ina semi conductor? Can it be created in aconductor?  [2]

2071 Supp. Q.No. 2b] When examining a circuit diagram,
how is it possible to tell whether a transistor is PNP or NPN?[2]

. 071 Set C Q.No. 2 b] Draw a circuit diagram for a p-n

junction diode. in forward bias. Sketch the voltage-current
graph for the same. ‘ 2]
R071 Set C Q.No. 2 d] What is truth table? Write down the
ruth table for a two-input NAND gate. 2]
B970 Supp. Set A Q.No. 2 ¢ Based on the band theory of
solids, how would you distinguish between conductors and
semi conductors? ' ‘ 2]
BY70 Supp. Set B Q.No. 2 df [2067 Sup Q.No. 25) An n-type
semiconductor has a large number of free electrons at room
lemperature, yet it is said to be electrical neutral. Why.'? 2]
070 Set D Q.No. 2 d [2067 Sup Q.No. 2d What is a logic gate?
Gie logic symbol and truth table for a two-input AND gate. 2
Set B Q.No. 2 d] What is doping? Discuss its
Sgnficance in semiconductor studies. [2]

&89 Set A Q.No. 26) A p-type semiconductor has a large

umber of holes but still it is electrically neutral. Explain.  [2]

%9 Set A Old Q.No. 24 Explain how the conductivity of a
~“miconductor changes with presence of impurity. 2]
Q.No. 2d] What'is a logic gate? Draw the truth
8ble for an AND gate. : 12
0% Can. GNo. 2 How does the suitable impurity increase

€ Sonductivity of a semiconductor? 12

%% ANo. 3 § Would there be any advantage to adding -
ype orp (2]

lype impurities to copper? Why or why not
A student asserts that Si and Ge becams
o onductors at very high temperatyres and goo

1 Ualors very low temperature. Do you agree? Explag}
U feasoning, ' [

I

;

30.
31,

32,
33.

34,
35,
36.
37.

38.
39.

40.

Long Answer Questions [4 Marks]

41.

42.

43.

45.

46.

47.

48.

49,

50.

51.

52.

a voltage regulator.

Physics 173

’ How is p-type semiconductor formed?

Explain, 2]

m Give the circuit symbol and truth table of
NAND gate, 2l

2062 Q.No. 1 | What do you mean by biasing a transistor? [2]

2062 a.No. 2 gl When'P and N type materials are interfaced,
these exists a depletion layer at the interface. Explain.  [2]
2059 aNo. 1 1 What factors determine whether a material is
a semiconductor or an insulator? [2)

A p-n diode conducts electricity when forward
biased and does not conduct when reserve biased. Explain, [2]
| The base region of a transistor is made very
thin as compared with emitter and collector regions, why? [2]
How the conductivity of a semiconductor
changes with the presence of impurities? ' [2]
How is it possible to rectify an AC? ~ [2]
[2055 @.No. 12 o] When examining a circuit diagram, how is it
possible to tell whether a transistor is a n-p-norp-n-p?  [2]
Why may the addition of small quantities of
suitable impurities to an intrinsic semiconductor result in a
considerable decrease in its resistivity? [2)

2076 GIE Set A Q.No. 6b] What is a rectifier? Describe the
working of a half wave rectifier. [4]
(2076 GIE Set B Q.No. 65 What is Zener breakdown?
Describe the Zener diode as a voltage regulator. [4]
(2076 Set B Q.No. 6b) What is P-N junction diode? Discuss its
applications as full wave rectifier. T[4

. [2076 _Set C Q.No. 6b] 2071 Set D Q.No. 6 d] Distinguish

between intrinsic and extrinsic semiconductors. Explain the
formation of potential barrier and depletion region in a PN
junction. [4]
(2075 GIE Q.No. 63] [2068 Can. Q.No. 6b] What is transistor?
Discuss the input and output characteristics of a transistor in
common emitter configuration. [4]
2075 Set A Q.No. 6 What is the difference betweén a zener
diode and a common diode? Discuss the function of Zener
diode as a voltage regulator. [4]
2075 Set B Q.No. 6b] What are avalanche effect and Zener
effect? How can a Zener diode be used as a voltage
regulator? - [4]
(2074 Supp Q.No. 64 Distinguish between intrinsic and
extrinsic semiconductors. Explain the information of potential
barrier and depletion region in a p-n junction. 4]
[2074 Set A Q.No. 6a] What is zener diode? Explain its use as
[4]
2074 Set B Q.No. 6b] What is rectification? With the help of a
circuit diagram, explain full wave rectification by using
junction diodes. ‘ - 4]
[2073 Supp Q.No. 6b] Explain the characteristic of a diode
and discuss its application as a half wave rectifier. 4]
[2073 Set C_Q.No. 6b] How are intrinsic and extrinsic
semiconductors  conceptualized? Explain the biasing
characteristics of a junction diode. [4]
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53. 2073 Set D Q.No. 6d What is a rectifier? Describe the
working principle of a full wave rectifier. . [4]
s4. 2072 Supp Q.No. 6qg Describe the common emitter
configuration in a n-p-n transistor. Draw and explain Input,
output and transfer characteristics. _ [4]
55. [2072 Set C Q.No. 65 What is an extrinsic senucpnduct?r?
Explain the formation of potential barrier and depletion region
in a p-n junction. ' - 4]
56. [2072 Set D Q.No. 8b] Explain the use of a p-n junction diode
as a reclifier. Draw the circuit diagram of a full wave rectifier.
using diodes and explain its working. [4]
57. [2072 Set E Q.No. 63 What is rectification? How can you

construct a full wave rectifier using two semicoriductor

diodes? Explain their working. (4]
58. 2071 Supp. Q.No. 60 What is a semiconductor diode?
Explain the working of a full wave rectifier. [4]
59. [2071 Set C Q.No. 6 d What is p-n junction? Describe forward
biased and reverse biased condition of p-n junction. [4

60. [2070 Supp. Set A Q.No 6 ¢ [2070 Supp. Set B Q.No. 6 d
[2067 Q.No. 61 [2067 Sup Q.No. 6b] [2066 Q.No. 8 a] What is a
rectifier? Explain how two diodes can be .used full wave

rectifier. ’ A

61. (2070 Set C Q,No. 6 a] What is Zener breakdown? Describe
how a Zener diode can be used as a voltage regulator?  [4]
62. [2070 Set D Q.No. 6 a| What is a p-n a junction diode? Explain
the characteristics of it in the forward and reversed biased

condition. _ : [4]
63. [2069 Supp Set B Q.No. 6 d What is rectifier? Describe the
working of a full wave rectifiers. [4]

64. [2069 Set A Q.No. 6b] Explain with neat diagram, the working

mechanism of a full wave rectifier using junction diodes. How

the output changes when a filter circuit is used? [4]
65. [2069 Set A Old Q.No. 9 What is n-p-n transistor? Describe
briefly a circuit of n-p-n transistor amplifier in its- common

emitter configuration. - - 1]
66. (2069 Set B Q.No. 6b] What is a Zenor diode? Explain how it
regulates the constant voltage in the electronic circuit. [4]

67. (2068 Old Can. Q.No. 8a] What is a p-n junction diode? With
the help of a circuit diagram, explain the working of a junction

, diode as a full- wave rectifier. [1+3]
68. What are Logic gates? Describe, with truth
tables, three basis gates: OR, AND and NOT. 4

69. 2067 OId Q.No. 9 OR] What do you mean by rectifier?
Describe the working of full wave rectifier using
semiconductor diodes. [1+3]

70. [2066 Supp QNo. 83 What are N-type and P-type
semiconductors? Discuss how the semiconductor diodes are
used as a full-wave rectifier. [2+2)

71. What do you understand by Zener diode?

How can this be used as voltage regulator? [2+2)

72. What is a junction diode? Explain its working

as ahalf wave rectifier. [143]

73. How is an NPN transistor formed? Discuss
the input and output characteristics of the transistor in CE
configuration. [1+3]

(069 Q.No.  a] What are N-type and P-type semicong,

74, )
Describe with a neat diagram the working mechaniSm [
full wave rectifier for a jungtion dlodg. | l? ‘
75. [2056 Q.No. 14 OR] Explain the action of a diode Valye | o
full wave rectifier. . 3 F 072 se pr
76. [2065 Q.No. 13 OR] Explain the characteristics of a diody b e in o 5@
discuss its application as a full wave rectifier. 1 016, 7 oul
77. [2064 Q.No. 156 OR] What is a jgncthn diode? Exmaini f (",;,»/esg’ot 5
wave rectification produced by a filter circuit, ‘ 076 = P
78. [2053 Q.No. 15 OR] What is a junction diode? Disgy, I eﬂe'gyreasor
applications as full wave rectifier. ) 4 ng:nw z0
“3. QUANTIZATION OF ENERGY y Bt 0
‘ - ha
‘ FORMULAE apon
1. .Bohr's theory. g r has Ty
i. Mathematical form of basic postulates ; 075 s; =
2 2 h e o-Br
v, 1. Ze vr ='rl- same
& T = areo i b m 2n energy? EXf
c.  AE=hf=E-Ei . 573 Set Ct
€gh’h? ; d
ii. Radius of orbit of hydrogen like atom, ry=—2>— increase
' nmZe change? Ex
: 2
o el , 762 . by EEses
ii. Velocity of electron in-an orbit, vp = :?e—on—h.‘ Vax g ; peﬁorme(i l
. . 1 9, 073 _Se
’ As, FhoC n2, Vi -J_.{.r: : sﬁmmated i
iv. Energy of electron in an orbit of hydrogen like atom, l 10. Eon SUEE
- me* Z° Z2 same Spes
E=—""%",=-136zeV i
8ep n’h? Explain.
. —
[
v. Rydberg constant, R = __2rr_\_e_ =1.097 x 10'm™". 11, 072 Set _
8e0 n’ch® electron, i
vi. The wavelength of radiation that is emitted in electon £ EXplain ho
transitlon.-}-: RZ? -12— _L,, 12, 072 §ot
‘ Ny N production
2. Dual nature of radiation: 13. 2072 Set
de Broglie wavelength, A =—=—= =— nomer
' . P MV \[2mE, /3mk | 4. RoT2 et
3. Heisenberg's uncertainty principle: alom in o
i Position momentum uncertainty, Ax x ap 2 *2% i“dlcate’?
* BTiseg
; , , h Su
ii. . Energy time uncertainty, AE x At za m’ough ‘
il Angular momentum and angular dispiacement . B’Oglie's‘
uncertainly, AL x A0 > E 071 Set
2n 4 kme“c o
4. X-Rays: E wa\'eieng
e L. e '.
i.  The minimum value of wavelength of X-rays is, + = ¢’ 71 So
ie. X.u‘l % Og
ii. The energy of electron is > mvfzna,( =eV, s“"m:'
wee ' N ‘
iii. Bragg's law of X-rays difference, 2d sin 0 = nA, . 08 .
wheren=1,2,3, ... the u
5. Some constants; electric charge, e = 1.16 x 10" § ww:anl
Mass of electron, me = 9.1 x 103 kg, 4 h
Speed of light, ¢ = 3 x 10° m/s ' Sy
Planck's constant, h = 6.62 x 10°* Js - e
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. cme de-Broglie wavelength. Which one

Egplamv o l2}
mz—‘:’ Juslify that production of X-ray is
e verse pmmenon of photoelectric effec, (2]
576 GIE Set B Q.No_ 2 Why canno we observe matter
waves in our daily fite? 2]
g7 SoL B QNo. 2d 2954 Q.No. 12 B Which has more
energy- @ proton in the infrared or photon in the ultraviolet?
Given reasons 2}

1.

&,

0

" 3 proton have the same kinetic energy.

. 2 D

€071 Set D

4 Answer Questions.[2 Marks)

576 GIE Set A Q.No. 2d] A proton and an electron have e

has greater KE?

576 Set C Q.No. 24 2074 Set B Q.No. 24 2073 Supp Q.No. 2

2068 Can. Q.No. 2b] [2068 Old Can. Q.No. 11 An electron and

Which one of them
has the longer wavelength? 2]

Bo75 Set A Q.No. 2] A photon and an electron have got the

same de-Broglie wavelength. Which one has greater total

energy? Explain. ‘ 2

73 Set C Q.No. 23] The accelerating voltage of a proton is’

ncreased to twice. How will its de Broglie wavelength

change? Explain. ' 2]
f073 Set C Q.No. 2d] Can X-ray diffraction experiment be
performed by an ordinary grating? Why? 2]
Ro73_Set D_QNo. 2f Explain the difference between
stimulated and spontaneous emissions of radiation. [2]

. 2072 Supp Q.No. 21 If a proton and an electron have the

same speed, which has the longer de Broglie wavelength?
Explain. [2]
2072 Set C Q.No. 2q| Even if a hydrogen atom contains an
electron, its spectrum consists of a large number of lines.
Explain how. : 2]
2072 Set D Q.No. 2b] What is optical pumping in the
production of laser? ' (2]

. 972 Set E Q.No. 2d] Production of X-ray is the inverse

phenomenon of photoelectric effect: Justify it. (2]

- R072 Set E a.No. 24 "The total energy of an electron of an

alom in an orbit is negative’. What does this negative energy
indicate? : 2]

An electron and proton are accelerated
trough the same potential, which one has higher De-
Broglie's wavelength? Justify your answer. [2)

- @71 Set C Q.No. 2 ] An electron and a profon have same

Nelic energy, which of the two has greater de-Broglie
Wavelength? Justify your answer. 12
071 Set D Q.No. 2 B A proton and an electron havel §ame
% Broglie wavelengths, which of the two has greater kinetic
$ner9y? Justify your answer. 2

Simulated emission and spontaneous emission.

- 2070 Sups Set A Q.No. 2 4] If a proton and an electron have

e same Kinefic energy which has the longer de Brogll;i
WaVe]ength? _ [
970 Supp. Set & Q.No. 2 Wny i the gravitational forcef .
‘@ken ingo consideration while evaluating the energy o 2

®lectron jn an atom?

nbt

Q.No. 2 [2060_Q.No. 21 Distinguish be“”e‘[az’; '

21,
22,

23,

24,
25,

26.
27,
28.

29,

30.
31.
32.

33.

34.
35.
36.

37.
38.

39.
40.
a1.
42,
43.
45.

46.
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2070 Supp. Sei B awe. 2.d Can X-rays be produced from
gases? Explain, (2]
2070 Set C Q.No, 2 bl A proton and an electron have the

>ame speed. Which has longer wavelength? 2]

observable in daily life. Why? 2]

2069 Supp Sot B Q.No. 2 b Draw schematic diagram to
show the difference between spontaneous and stimulated

emissions of radiation, 2]
[069 Supp Set B aNo. 2 ¢ Can Bragg's law of x-ray
diffraction be verified with yellow light of wavelength 600 nm?
Explain. (2]
069 Set A A.No. 2d A stone is dropped from the top of a
building. How does its de Broglie wavelength change?  [2]
[2069 Set A Old Q.No. 7¢] What do you mean by ionization

energy and ionization potential? - [2]
2068 Set A Oid @ No. 2n| What is laser? On what principle it
works? (2]

[069_Set B G.No. 29 Compare the wavelengths of an
electron with that of a proton if their kinetic energies are
equal. Mass of a proton is nearly equal to 1840 times the

mass of an electron, -2
2068 Can. Q.No. 2d] Define population inversion and optical
pumping. [2]

[2068 Q.No. 2 When x-rays are produced only about 10% of
the initial input energy appears as x-ray energy. Explain what

has happened to the other 90% of the energy. 12
2068 Old Q.No. 1 g] What are the differences between X-rays
and the ordinary ray of light? (2]
[2067_Q.No_2d] What are the differences between matter
wave and electromagnetic wave? [2]

-[2067_Old_Q.No. 11 [2066 Supp Q.No. 2§ Why is the

production of x-rays called inverse of photoelectric effect? (2]

[2066 Q.No. 14 The phenomenon of X-rays production is also
-called an inverse of photoelectric effect. Why? (2]

@'66 Q.No. 2 _ij If matter has a-wave nature, why is this not
observable in our daily experiences? [2]
2062 Q.No. 2 4 What do you mean by matter waves? (2]
[2061_Q.No. 1 g Production of x-rays is the reverse
phenomenon of photoelectric effect. Justify this statement. [2]
[2058 Q.No. 1 g Can aluminum be used as a target in X-ray

tube? ‘ 2]
[2056 Q.No. 12 a] Why a glowing gas, such as that in a neon
tube, gives only certain wavelengths of light? [2]
2056 Q.No. 12 d| Differentiate between stimulated and
spontaneous emission of radiations. 2]

2056 Q.No. 12 ¢ What do you mean by uncertainty principle? [2]
2055 Q.No. 12 § Point out the importance of a de Broglie
wave. [2]

What do you meant by De Broglie waves? [2]
2053 Q.No. 12 al An electron is in the third excited state. How

many different photon-wave lengths are possible? 2]
[2052_ Q.No. 12 d In the production of X-ray, how will you
control the penetrating power of X-rays? 2]

The wave nalure of particles is not
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47. 2 o How Paschen series Is originated in
Hydrogen spectra? ‘ l?l
48. 2052 Q.No. 15 | Differentiate between excitatlon polunlll-l;
)

and ionization potential.

Long Answer Questions [4 Marks)
49. 2076 GIE Set A Q.No. 6 What is laser? Describa the
working of He-Ne laser. (4]
50. [2076 GIE Set 8 Q.No. 6d Stale and explain Bragg's law. (4]
51. 2075 Set A Q.No. 64 Stating the Bohr's postulates, deduce
an expression for the total energy of an electron in n™ orbit of

hydrogen atom. (4]

52. 075 Set B_Q.No. 6d Describe coolidge tube for the

production of X-rays. How do you control (i) the Intensity

(ii) the penetrating power of the emitted X-rays? 4]

§3. 2074 Set B Q.No. 6¢ State Bohr's postulates. Using these

postulates obtain an expression for the total energy of an

electron in the nw orbit of hydrogen atom. (4]

54. [2073 Supp Q.No. 6c [2063 Q.No. 9] What are Bohr's

postulates? Derive an expression for the total energy of

electron in n™ orbit of H-atom. 4]

55. [2073 Set C Q.No. 6d Explain the working principle of a gas
laser. How is population inversion achieved for lasing action? (4]

56. {2073 Set D Q.No. 6a] Write down the postulates of Bohr's

hydrogen atom. Hence derive expression for energy of the

third electron orbit. . 4]

57. [2072 Set D Q.No. 6¢| State Bohr's postulates of hydrogen

atom and use them to calculate the radius of n orbit of the

hydrogen atom. [4)

58. 2072 Set E Q.No. 6b] Explain the working of He-Ne laser. [4]

59. [2071 Supp. Q.No. 6d] Derive Bragg's equation and explain

how this equation is used to determine the crystal -plane

spacing. : [4)

60. {2071 Set C Q.No. 6 b] What are x-rays? Describe the modern

- Coolidge tube method to produce x-rays. [4]

61. 2071 Set D Q.No. 6 B State Bohr's postulates of hydrogen

atom. Use these postulates to derive an expression for the

radius of the n™ orbit of the hydrogen atom. (4]

62. [2070 Supp. Set B Q.No. 6 b State Bohr's postulates of

atomic structure. Use the postulates to determine the lotal

energy of an electron in n' orbit of hydrogen atom. 4]

63. 2070 Set C Q.No. 6 b State Boh's postulates and hence
derive expression for the radius of nth orbit of hydrogen atom. [4]

64. {2070 Set D Q.No. 6 b] Describe the construction and working

of a Helium-Neon laser. 4]

65. {2069 Set A Q.No. 6d Déscribe the construction and working
principle of He-Ne laser. Write some important uses of laser.[4]

66. [2069 Set B Q.No. 6d] Describe the construction and working

principle of He-Ne laser. Also write its important uses. 4]

67. 2068 Old Can. Q.No_9 OR] Starting from Bohr's postulates,

obtain an expression for the energy of the electron in n orbit

of the hydrogen atom. (4]
68. Describe the modern method of productions
of x-rays. Discuss crystal diffraction. (4]

. [5555E "GN 5 g On the basls of Bohr'y thag, § l"t:t
hydrogen atom, derive an expression for the energy Olu; / opﬂmdt p
olactron In the n® orbit of a hy(j@gon atom, B 913’96 is

70. [2067 QNo. 6d] (2006 a.No. 9 OR] Obtain an exprggy W"; #
the enorgy of electron In ' orbit of hydroger. atom, ¥ 9105"0? e

71. [20867_Old_Q.No._8a_OR|] What do you mean by lag(l:, oo
Describe the He-Ne laser, [1.; :. 7% GIE (

72. [2067 Old Q.No. 9] Explain Bragg's law of diffraction of Xta Bgh oich has

73, [2067 Sup Q.No. 6¢| Whal is laser? Describe the COHSIru'%‘ 3 Wgo YL

and working principle of He-Ne laser. , “"i ; 2P|3 oK'S co

74. (2066 Q.No. 9] Derive Bragg's law. 4 sl

76. [2065 Q.No. 8 a] Wrile down the postulates of Bohr's Mogy, g, %
hydrogen atom and oblain expression for the energy oy, | wh?,lrbing
n' orbit of electron. T

76. [2062_Q.No. 8 a] X-ray diffraction has been very Usey 574 54
determining the structure of a crystallize substance. Ugy 4 hat has
concept lo determine the distance between two planes, (F 1y k. Ma

77. [2062 Q.No. 8 a OR] Explain how Bohr modifieg M =662
Rutherford model of an atom to explain the emisgiy £
radiation from .atoms: (only quantitative discussig z,m, @
required). 18 memleng1

78. What are Bohr's postulates? Derive jf anezm
formula for the radius of the third Bohr's orbit. o secon

79. Qerlve Bragg's law and ex.plam how is this y b et
used o determine the crystal plane'spacmg. [ o eE:wcer n

80. [@ Derive an expression for the energy o difference
electron in a hydrogen atom. N Binck's

.81, What are the X-rays? Confim wf
experiment the wave nature of X-rays. ' o BO73 Set

82. What are Bohr's postulates of hyduopf Baciron |

" atom? Derive an expression for the radius of Bohr's orbil. f '; .

83. [2052 Q.No. 15 a OR] State and explain uncertainty principe £ 8. 2072 St

Numerical Problems [4 Marks] electrom:

84. [2076 GIE Set A Q.No. 10 An «x-particle of mass 6.64 x 107 gnadn%rgose
is emitted in radioactive decay of 92U238 with a energy ol {f o
MeV. What is its de-Broglie wavelength? (Planck's const(f 86, @
=6.62 x 10-3 Js) I Works af

Ans: 7x10"1} energy o

85. 2076 GIE Set A Q.No. 708] Electrons in an x-ray Wwe I8 gener.
accelerated by a p.d. of 10 KV. If an electron produces ~ the oy,
photon on impact with the target, what is the mnmf  €lectrons
wavelength of resulting x-rays? What is the velocily Chargeo
which the electron hit the target? Mass of the electo'} g >
9.1 x 10-3 kg. : 2 Se
_ Ans: 1.24x10°" m, 5.93x10' W“ ' &cok salt

86. [2076 GIE Set B Q.No. 708] An electron is confined il ol o th
region .of width 1.0x10-10m, (a) Estimate the miﬂ"“f( _ Casir
uncertainty in x - component of electron's momentum vE H"\&%
the eIe;tron has momentum with magnitude equal 0’ ” C
uncertainty found in part (a) what is its KE? M E *%
electron = 9.1 x10-31kg. g"&w

Ans: 1.06x10° kg misec, 3248 ‘

7. 076 Sel8 o, 108 066 Supp e 8504 FoRTEI] sah:

Obtain the de Broglie wavelength of neutron of kinelic €
150 eV. (mass of neutron = 1675 x 107 kg po"
constant = 6.6 x 10-% Js. 1eV = 1.6 x 10-19J))

¢
Ans: 239" I
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N @i:@ 2069 Set A Q.No. 101 A
\ . [208: ; N x-ra
" ~ed al a OC potential difference of 10ky. pri Sy

oduces heat :
gel at the rate of 720 watt. Assuming 0.5 leal al

) . o Of the ingj
e 'l?:)n s is converted into x-radiation, calculate the neurl:ggeg}
o s strking per second al the target and velocity of he
ncident electrons. (given, e/m = 1.8x10"" Ckg-1)
o Ans: 0.072 A, 6 x 10" m/soc
575 GIE Q.No. 10 Calculate the wavelength of an electron
i has been accelerated through a potential difference of
200 V. Take mass of the electron as 9.1 x 10-31 kg and
plank's constant as 6.6 x 10-34 Js, 4]
Ans: B.6 x 10" m
075 Set B Q.No. 10b] A hydrogen atom is in ground stae.

“Whal is the quantum number to which it will be excited

sbsorbing @ photon of energy 12.75 eV? _ [4)
. Ans: 4

b] Determine the wavelength of a proton
thal has been accelerated through a potential differences of
20 kV. Mass of proton = 1.67x 10727 kg and Planck constant
z 662 X 10—34 Js. 4
Ans:2.02x 10" m

Ro74 Supp Q.No. 10¢| [2073 Set C_Q.No. 10d The first
member of Balmer series of hydrogen atom has a
wavelength of 6563 A. Calculate the wavelength of its
second member. 4]
Ans: 4861.48 &

074 Set A Q.No. 10b] Calculate da Broglie wavelength of an

20 PP

electron which has been accelerated through a potential -

difference of 200V. Given-mass of electron =9.1x10-3'kg and

Planck's constant, h=6.6x10-34Js. 4
Ans: 8.7 x 10" m

R073 Set D Q.No. 10d Calculate the de Broglie wavelength of

electron having kinetic energy of 400 eV. 4]
Ans: 6.13x10"" m

o072 Supp Q.No. 104 Calculate the wave length of
electromagnetic radiation emitted by a hydrogen atom which
undergoes a transition between energy levels of —1.36x10-19

Jand -5.45x10-19 J. (Given plank constant =6.6x10-* Js). [4]
‘ Ans: 4.84x 107" m

2072 Set C Q.No. 10b] [2072 Set D Q.No. 100 A X-ray tube
works at a dc potential difference of 50 kV. Only 0.4% of the
energy of the cathode rays is converted into x-rays and heat
is generated in the target at the rate of 600 watt. Estimate
the current passed into the tube and the velocity o; the
electrons striking the target. (Mass of electron = 9 x 10~ kg,

Cha = -19 [4]
rge of electron = 1.6 x 10 C)Ans: 0.012 A, 1.3 x 10° m/sec

An X-ray spectrometer has a crystal of
fock salt for which atomic spacing is 2.82 A set atan angle of

14° 1o the beam coming from a tube operated at a constantly
Increasing voltage. An instense first line appears when thef
"?"age across the tube is 9045 V. Calculate the value 2]

an
T constan. Ans: 6.58 x 107 Js

An x-ray tube works at a dc potential

lifference of 50KV and the current through the tube is
SmA. Find (i) the number of electrons hitting the target Ptfr
Second, (i) the energy falling on the target per second as ft e
Metic energy of electrons, (iii) the cut off wavelength of x-

Ir'ay emitted. (The charge of electron = 1,6><10’1gg;4, v;:locity[Z;
90t c = 3 x108 mys, Plank's constant = 6.62x10°J8) .,
Ans: (i) 3.125 T/fo"‘ n?:r:nberlsec. (1) 25 Watt. (1) 2.48 x 107
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: [@,T“s‘m Determine the energy that must be
given to a hydrogen atom so that it can emit second line of

Balmer series, (Rydberg's constant R = 1.097X107m") [4]-

e e Ans: 2.55 eV.
100.@0 Supp. Set A Q.No. 10 ¢ Find the wavelength of the
fadlatlon emitted from a hydrogen atom when an electron
Jumps from 4™ orbit o the second orbit, (given Eo = 8.85
1012 CON-' m-2 h = 6.62 x 10-% Js, me = 9.1 x 103! kg)
(where the symbols have their usual meanings.) [4]
Ans: 489 x107 m

101.2070 Supp. Set B Q.No. 2 3] A crickef ball is moving with a
speed of 120 km/hr. What would be' its -de-Broglie

wavelength if its mass is 400gms. 2]
’ Ans: 496 x 107 m,

102.[2070 Supp. Set B Q.No. 10 b X-rays are incident on the zinc
sulphide crystal of crystal spacing 3.08 x 10-8cm such that
first order reflection takes place at glancing angle 12°.
Calculate the wavelength of X-rays and glancing angle for

second order maximum. (4]
. Ans: 1.28 x 107" m.

103.[2069 Supp Set B Q.No. 10 b] [2067 Sup Q.No. 10b] Find the
wavelength of radiation emitted from hydrogen atom when
an electron jumps from third orbit to second orbit. (Given:
€0 = 8.854 x 102 N''m2,h = 6.62 x 10-34 Js and mass of

electron, me = 9.1 x 1031kg.) [4]
Ans: 6.6 x 107'm

104.[2069 Set A Old Q.No. 8b] [2052 Q.No. 16 OR] X-ray beam of

wavelength 2.9AU (A) is diffracted from the plane of cubic:

crystal. The first order diffraction-is obtained at an angle of

35°. Calculate the spacing between the planes. (4]
Ans: 5x10™ m

105.2069 Set B Q.No. 10b] X-rays are incident on the zinc
sulphide crystal. It's crystal spacing is 3.08x1078 cm and the
- first order reflection takes place at a glancing angle of 12°.

Calculate the wavelength of incident X-rays. - 4]

Ans: 1.28x 10"m

106.2067_Q.No. 10b] An x-ray tube operated at a d.c. potential
difference of 40 KV, produces heat at the rate of 720 w
assuming 0.5% of the energy of the incident electrons
-converted into x-radiation. Calculate (i) number of electrons
per second striking the target. (ii) the velocity of the incident

electrons. [Given e/m = 1.8 x 10“C/kg]. 4]
Ans: 1.13x10", 1.18 x 10°m/sec

107.[2065 Q.No. 8 b} X-rays of wavelength 0.36 A° are diffracted
by a Bragg's crystal spectograph at a glancing angle of

(4.8)°. Find the spacing of the atomic planes in the crystal. [4]
Ans: 2.15x10™"m

108.[2062 Q.No. 8 b} If an electron position can be measured to
an accuracy of 109 m. How accurately can its velocity be

measured? (me = 9.1 x 10-3'kg.) (4
' ' Ans:1.16 x 10°ms"

109.[2061 Q.No. 8 b OR] Obtain the De Broglie wave length of the
electron having the kinetic energy of 3600v.
(mass of electron = 9.1 x 103" kg, Electronic charge = 1.6 x
10-9¢, Plank's constant = 6.6 x 10-'" m)

4

Ans:‘_2.04 x 10-‘1,“
110.2060_Q.No. 8 b] Calculate energy in electron volts of a
quantum of x-radiation of wavelength 0.15nm. Take
e=16x10"C, h=6.5x10-*JS,c=3 x 108 ms-". 4]
Ans: 8125 eV
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111.2055 Q.No__ 1§ An electron of energy 20eV comes into
collision with a hydrogen atom in its ground state. The atom
s exclled into @ higher state and the election is scaltered
with reduced velocity The atom subsequently relums‘ to Its
around state with the emission of photon of waveiength
1216 x 107m Delermine the velocity of the scattered

|
: i 4
electron, (mass of electron = 9.1 x 103 kg/)ms: 88 % {o* mﬁ_

1122054 Q.No. 16| Calculate the wavelength of the first line of

the Balmer series, it the wavelength of the second line of this -

(4]

series is 4.86 x 10-'m.
s 1 4 Ans: 6.56 x 10°" m

9. [2073 Set D Q.No. 25 Diameter of Al?’ nucleus is p,
can one express the diameter of Cuf* in termg of
Explain. '

)

10.

F =

of a nucleus increase to double its volume? Explain,

1.

density. .lustify . .
[2071 Supp. Q.No. 2d] What is the significance of bing,

energy per nucleon? . [
[2070 Set D Q.No. 2 d] Does a nucleus contain elgg,

Explain.

12.

"

13.

=

4. NUCLEAR PHYSICS

where Ry= 1.2 x 107'* m Y

4 ' 3
2. Volume (V) of nucleus, V = 3 nRo A

3. Einstein's mass energy relation, m =___n_19__v__
. , 1- Y

4., Mass defeat (Am), (Zmp + (A -2)m,) - M.

5. Packing fraction =’éAm

6. Binding energy (BE) = Am x 931 MeV, [.. 1 amu = 931
: MeV]

ré

— —

== A
Equation for nuclear reaction is, ,X* + a = Y +b+Q
where Q is energy released or observed.

Example of nuclear fission, )

MUZGS E oﬂ‘ - 92U236 e 5381“ + 38Kr92+ 3 on' +Q .

Q.= 200 MeV . -

10. Example of nuclear fusion, {H? + (H? — ,He* +Q, Q= 24
MeV

Binding energy per nucieon

&

v

©

Short Answer Questions [2 Marks]

1. [2076 Sét ¢ a.No. 2d Neutron is considered the most
effective bombarding particle in a nuclear reaction. Why? [2]
2. 2075 Set A_Q.No. 2d A nucleus consists of positively
charged protons and electrically neutral netutrons in a small

volume. How can this be possible as the like charges repel
each other? ‘

: 12]
3. All nuclei have nearly the same density.
Why? 2

[2)
4. (2074 Supp Q.No. 21] 2066 Q.No. 1g] The nuclear density is
almost constant for all nucle. Why?

5. [2074 Set A Q.No. 23] [2070 Set C Q.No. 2 d| Why is neutron
considered the most effective bombarding particle in a

nuclear reaction? 2]
6. [2074 Set B Q.No. 2d According to' properties of charges, like
charges repel each other. Then, how do the protons in a
nucleus stay together? 2
7. [2073 Supp Q.No. 1d [2067 Q.No. 2d] Why is the mass of a
nucleus slightly less than the mass of constituent nucleons? [2)
8. (2073 Set C Q.No. 2 Define atomic mass unit (amu). Hence
convert the mass of a neutron, (1840 me), into amu where
me is the mass of ‘an electron', (2]

1 1. The radius (R) of nucleus, R = RoA3 ,

32.

14. [2069 Supp Set B Q.No. 2 ¢] What does the energy ba|ance

(Q-value) of a nuclear reaction signify? Explain.

15. [2070 Supp. Set B Q.No. 2 ¢] Find the value of 1 amy i temn,

of MeV. 0
16. 2068 OId Can. Q.No. 1g] Why are the neutrons yggy )
initiate fission reaction?

. t
17. [2067_Old_Q.No. 2f] Why-does a ‘mountain of uraniyy o p

explode as a bomb? : "
18. 2066 Supp Q.No. 11 Write difference between nuclear fissioy
and fusion. . | i
19. 2065 Q.No. 1 | Explain the significance of Eienstein's my
energy equivalence relation. o
20. [2065 Q.No. 2 g] Definé atomic mass unit and convert i iy
MeV. i
21. [2061 Q.No. 11 Define mass defect and packing fraction of;
nucleus. l

22. 2059 Q.No. 2 { Distinguish between isotopes and isobar? |)

23. 2056 Q.No. 12 f Explain why the mass of a nucleus is always
less then the combined masses of its constituent particles. [J

24, Explain binding energy in terms of packn;

fraction. i

25, Point out the difference between nuces

fission and fission. [l

26. What is meant by chain reaction? @

27. 2052 QNo. 12 d] Distinguish between fission and fusion | N
@

reaction,
Long Answer Questions [4 Marks]

28. 2075 GIE_Q.No. 6q Define binding energy and binding

energy per nucleon. How does
vary with mass number? What is its significance?
[2075"Set A GNo_ 6d) Differentiate between nuclear fiss"
and fusion. Explain the production of energy in the Sun. {
pro.nm Discuss fission and fusion reaction Wi

one example of each. In which reaction is the ened
released greater? i

—

074 Set A Q.No. 6] Define mass defect and binding ened)
of anucleus Draw a graph showing the variation of bind®

29,

30.

31.

energy per nucleon and atomic number of the eleme“[ff., 5

Also, interpret the graph.

P <
U-s

[2072 Supp Q.No. 2d] By what factor must the masg Ny R ‘

[2072 Set D_Q.No. 2¢ All the nuclei have nearly the Sarg

U 95

g !

=

=

.

binding energy per nuclst

E
ns;"0959t0
F=1¢ of

w =

R AR
©\ 3 \S\ 2

D \en\ =
‘gm ®\ D

2\ T\ 2\T

Q0 \»\ =\

_..
S,
>\
o—\
S\ 3
[eV)
e\3

S ©
SRR e
z2\2\ T\
= o \Q
301
[\
= \s
Q
=

)

(S
Qo
—
=
o

any of thes
valueof an
063 Q.No.
released in
. po62_ QN

representat

g

4.

i

o, po61_ Q.No

H

058 Q.No.
45. 2057 Q.No

4. 2056 Q.No

=
= = @ 3
w ——
= @, @ o,
2 o o o
@ 3 1724 3
Qo D
= £ alsl =
- =. s =
@ = =1 =

4. 2052 Q.NC

3
=2
5
=]
=
=

Umerical pr
8. 2076 Gie
Nucleon of
Given mas
1008665 :
930 Mev)

H

s
£
@
m

R eSpon
aClor, E
Mev. Avoy

%,

fission and fusion rea
in the case of four
Can be estimated?

ctions. Explain, how the energy f eW

273 Set € Q.No.6d Write down the representative 0% |

protons fused Into doubly ionized he"‘ﬁ :




« rel]
:’fna&s P ;‘;'19'5“ o Q.No. 6c Whal (zfe meant by mass defec and]
'p'ain, 4 g eneigy per hucleon? Draw a graph showing the
arly lh | elaion between binding energy per nuclegn gng atomic
by Jmber. Explain its significances. [4)
e o f‘;ﬂ Set C Q.No. 6 ¢ Delfine binding energy. How does
b, 9 Snding energy pet nucleon vary with mass number? What is
in s sgnificance? - . [4]
e'ecz_,:, o70 set ¢ Q.No. 6 d Discuss fission and fysjon with an
% aample of each. In which reaction is the energy released
°rgy ba g;gater? . 4]
'y, pir0 et D GNo. 6 d What is nu_clear fusion? Discuss the
Myjp, sources of the energy released during fusion, [4
N, How does nuclear fusion differ from
NS gy, nudedr fission? How s the energy released estimateq in the
fusion reaction? ' . [4]
ranigy | What Is ngclear‘ fission? Compare the energy
e released from nuclear fission with that of fusion, 4]

onr 67 Sup Q.No. 6d] Write down the schemes for nuclear
“arfisy  fusion and nuclear fission. How can the release energy in

any of these reactions estimated? What do you mean by Q-

2in's Mz value of @ nuclear reaction? [1+2+1]
2 What is nuclear fission? How energy is
vertit  released in nuclear fission reaction? [4]
pla po62_QNo. 2 h What is nuclear fusion? Write a
ctiong;| ~ fepresentative equation of fusion reaction? [4]
7e Distinguish between nuclear fusion and
bar? {Z'? fission with examples. o [4]
s What do you mean by fission? How energy is
. o0 feleased in fission of uranium nucleus? (4]
['desip;i & (057 QNo. 9 OR] Distinguish between nuclear fusion and
pac“,";‘ﬂ,f fission with examples. ~ [4
b e What is nuclear fission? Give an example of
MO niclear reaction. [4
ia State and explain Einstein's mass energy
i relation with example. [

fys | Nimerical Problems [4 Marks] |

[ “ B8 GIE Set A G.No_ 10q] Find mass defect and B.E. per

fucleon of p5Fes6, : 4

.,’ndir@; Given mass of proton = 1.007825 amu, mass of neutron -
o 1008665 amu, mass of z5Fest = 55.934939 amu. (1 amu =
Wi S0Mev). .

. ' Ans: 8.78 MeV/nuclear

, on i i .
ISS,W | Q%] Find the power production

~ “nesponding to 2q of 97U2% d per day in a nuclear
h g to 2g of 92U%3 consumed p _
 wil "eactor, Energy released per fission of U%% is about 200

erdl Mev. 4 = R X
(41 Vogad'ro number = 6.023 x 10+%mol. Ans: 1.9x10° Watt

efd/ %, 2070 Set D Q.No. 10 ¢] Calculate the
gd | Unding energy per nucleon of 26Fe%. Atomic mass of zFe%
e S 55,9349y ang that of H' is 1.00783u. Mass of on' =

HT 100867, gng 1u =931 MeV. 1)

Ans: 8.78 MeV/ nuclear

Zar : .
o Calculate the binding energy p[e4;

ulf "‘?:'eon of calcium nucleus (20Ca*).
(4 et Mass of Ca% = 39.962589 u
S of neutron, m, = 1.008665 u

82,

583,

54,

55.

56.

57.

58.

59.

60.
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mass of proton, mp = 1.007825 y
lu=931 Me v
s Ans: 8.54 MeV/ nuclear
2076 Sot A Q.No. 10a) A cily requires 107 walts of electrical
Power on the averago. If this is to be supplied by a nuclear
reactor of (-affo(,iun(;y 20%. Using 95 as the fuel SOurce,
calculate the amount of fuel required per day (Energy
released per fission 92U, = 200 MeV). (4]
Ans: 0.0527 kg
BO7S Sel B G.No. T0g (667 Qe 1ag A nucleus of L2
disintegrates according to 4]
02U — g9 Th2¥ 4 2Hed, g
Calculate:
i.  the total energy released in the disintegration process,
ii. the k.e. of the « particle, the nucleus at rest before
disintegration.
[Mass of 42U = 3859 x 10-25 kg
Mass of soTh?34 = 3,787 x 10-2 kg
Mass of ;He? = 6.648 x 10-27 kg
' Ans: 4.236 MevV, 4.16 MeV
2074 Set B Q.No. 10b] The mass of 17CL? is 34.9800 amu.
Calculate its binding energy and binding energy per nucleon.
Mass of one proton = 1.007825 amu and mass of one
neutron =1.00865 amu. [4]
Ans. 287.66 MeV and 8.2 MeV
2073 Supp Q.No. 10b] [2072 Set D Q.No. 10) [2070 Supp. Se
(A Q.No. 10 b] 2068 Can. Q.No. 100 The energy librated in
the fission of single uranium -235 atom’is 3.2 x10-'1y.
Calculate the power production corresponding to the fission
of 1g of uranium per day. Assume Avogadro constant as
6.02 x 102 mole ! 4]
Ans: 9.5x10° watt
(2073 Set D Q.No. 100 What will be the amount of energy
released in the fusion of three alpha particles into a C12
nucleus if mass of He* and C'2 nuclei are respectively

4.00263 amu and 12 amu. 4]
Ans: 7.35 MeV

[2072_Supp Q.No. 10¢] The mass of the nucleus of the
isotope Lithium (Li7) is 7.014351 u. Find its binding energy
and binding energy per nucleon. (Given mass of proton =

1.007275 u, mass of neutron = 1.008665 u) [4]
Ans: 39.22 Mev and 5.60 Mev/ Nucleon

[2072 Set E Q.No. 10q] 2sNiS? may be described as the most
strongly bound nucleus because it has the highest B.E. per
nucleon. Its neutral alomic mass is 61.928349 amu. Find its
mass defect, its total binding energy and binding energy per

- nucleon. Given, mass of neutron = 1.008665 amu: mass of

porton = 1.007825 amu; 1 amu = 931.5 MeV.
Ans: MD = 0.585361 amu; TBE = 545,26 MeV; BE = 8.8 Mev
Per nucleon

[2071 Set C Q.No. 10 | The energy released by fission of one
U2 atom is 200 MeV. Calculate the energy released in

KWh, when one gram of uranium undergoes fission, (4]
’ Ans: 4.96 x 10° watt

2071 Set D_Q.No. 10 b Calculate the binding energy per
nucleon for a helium nucleus. Given that mass of helium
nucleus=4.001509 amu, mass of proton=1.007277 amu and

mass of neutron=1.008666 amu. 14)
Ans: 7.07 MeV/nucleo




2. [2076 Set B Q.No. 2d] All the radioactive ‘series terminate
3. [2076 Set C Q.No. 2d] How does a daughter nucleus differ

4. [2075 GIE Q.No. 2d] How does a daughter nucleus differ from
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hat change takes .
61. [2070 Supp. Set B Q.No. 10 d The most common Isotope of 5. [2074 Supp _Q.No. 2d W 9. Place |,

uranium ?fU " has alomic mass 238.050783u. Calculate the

(a) mass defect, (b) binding energy, (c) Binding energy per

nucleon (Mass of proton = 1.007825u, mass of neulron!;]

: b) 1800,75 MeV (c) 7.566
Ans: (a) 1.9342u (b) eVinuoienn

62. [2069 Set B Q.No. 104 Eslimale the binding energy per
nucleon of ali”. Mass of 3Li?, a proton ar;d1 z(a)or;}%u7tr;):1 uar;]
respectively 7.01435 amu, 1.00728 amu ::s: Sl

63. [2068 Old Q.No. 8 b OR] Assuming that about 200 MeV
energy is released per fission of 92U%5nuclei,-what would be
the mass of U2 consumed per day in the fission reactor-of

(4

Ans. 1.05 gm

64. [2064 Q.No. 8 b OR] The energy liberated in the fission of a
single uranium - 235 atom is 3.2 x 10-"" J. Calculate the
power production corresponding to the fission of 1.5 kg. of

[4)

Ans: 1.42x10° W
65. [2054 Q.No. 16 OR] The energy liberated in the fission of a
single uranium - 235 atom is 3.2 x 10" J. Calculate the
power production corresponding to the fission of 1 kg. of

4

Ans: 9.4 x 10° W

86. Calculate the Q-value of the reaction and

1.008665u)

power 1MW approximately?

uranium per day.

uranium per day.
(Avogadro constant = 6.0 x 1023 mole- ')

mention the type of reaction (endothermic or exothermic)
2He*=4.00377 amu 80'7 = 17.00450 amu
7N =14.00783 amu ~ 1H'=1.00814 amu

Ans: 2,94 x 10°* m/s

4

Ans: 0.96824 Mev

67. Calculate the speed of particle if the mass of

itis equal to 5 times its rest mass. (4]

nucleus when

i, an « particle is emitted.

ii. ay-rayis emitted.
6. [2074 Set A Q.No. 2d] How does a daughler Nucleys

from its parent nucleus when it emits (i) an «-particle "

a [3- particle? |
7. [207a Set B Q.No. 2d] If a radioactive nucleus has a hy iek}

one year, will it be completely decayed at the eng |

year? Explain. N ls
8. [2073 Set D Q.No. 2d] Characteristic features of X. Fays

Y-rays are similar in many aspects. Write two impg

features that explain the differences between these rays ‘ |
9. [2072 Set C Q.No. 2¢] A nucleus con.tains no electrong o,
gjects them. Explain. (f
[2072 set D Q.No. 2d] How do the mass number ang alon;

number of a radioactive element change in an a-decay?

. 2971 Supp. Q.No. 2¢ There are no electrons insige lhgr'
nucleus, but they are emitted from an unstable nyg,
Why? : e it
[2070 Supp. Set A Q.No. 2 d| How are half life and a"e”@:'r
life of a radioactive substance related? ol
[2069 Set A Q.No. 2d] Beta particles penetrate through ;
matter easily than that of alpha-particle of the same eney
Why? |
2069 Set A Oid Q.No. 2d| 2052 Q.No. 12 a What do o
mean by curie? "

)
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10.

1
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12.

13.

14.

15.

separately for alpha and beta decays from a nucleus zx* i
16.

single proton or neutron?

5. RADIOACTIVITY

1. The activity of a radioactive nucleus, dN/dt = -AN, where

o |
N = Noe ™, Where Ny is the number of undecayed nuclei
attimet=0.,

3. The half-life T, and the decay constant A are related by
the equation, T/, = 0.693/).

4. The relation of mean life and decay constant is T, =';:

Short Answer Questions [2 Marks]
1. [2077 Set D Q.No. 1d How does a daughter nucleus differ
from its parent nucleus when it emits a 3 particle? [2]

at

(2]

- lead as their final product. Why?

from its parent nucleus when it emits an a-particle?

(@

its parent nucleus when it emits
i. an o particle ii.  y-rays

(2

- 25,

17. {2068 Oid Q.No. 1 h Explain the term "decay constant". [
18. How do you get emission of B-particles for
the nucleus, although there are no electron withinit? [
19, What is the result if an «-particle is emitel
from a nucleus? Give an example. I
20.

2058 Q.No. 2 | Can a single nucleus at a time emi ¢

particle, 3-particle and gamma ray?

21. How do 3-particles differ from electrons? [
22.

radio isotopes. [
23. What are beta and gamma rays? State

properties each. i}
24,

' by simple experiment?
Long Answer Questions [4 Marks]
076 GIE Set A Q.No. 6d| State radioactive disintegration i

constant.

[2069 Set B Q.No. 2b] Write down the decay schem'eé.

Heavy unstable nuclei usually decay tf"
‘emitting an o or 3 particle. Why do they not usually emi:f *

o3 =3

2054 Q.No. 12 2053 Q:No. 12 d| Explain the term ariiod |

How will you identity «, (3 and 7 radialigf -

derive the
. Eoss SuE
patural ar
radioacti\
and half |

38. 2068 C:
disintegr:
decay cc

% @68 O
Define |
Substanc

40, E067 Q.
relations
aclive g|

4, @

and obtain the expression between half life and dec;! ,

Obtain the relation between half life and decay constant

27. I2076 Set B Q.No. Ga

symbols have their usual meaning ‘

2076 GIE Set B QNG 6d Describe radioactive disintegralio? ’ :

— List out the laws of fadioadf
disintegration. Deduce the expression N = Noe” W
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 gsintegration. Derive disintegration equation. Using the

. elation between decay constant and half life of a radioa

' What is radioactivity? Obtain

[5073 Supp Q.No. Ga 072 Set D Q.No. ¢

gale the laws of radioactive disintegration, Derive the

elation between half life and decay constant,

e 14]
G74_supp Q.No. 6 Slate the laws of radioactive
gentegration. What s half Iife period of g radioactive

gubstanoe? Derive an expression for it .

573 Set D_Q.No. 64 Deduce the law of radioactivity ang
nence define half life of a radioactive sample. How much is
one Cune?

@m State the laws of radioacti

ve

equation find a relation between the half life ang decay
constant. | %

72 Set E QNo. 6 What are different units of radio
aclivity? Describe “carbon dating". h

_por1_Set D Q.No. 6 ¢ State the laws of radioactiE/e!

disintegration. What is half life period of 2 radioactive
substance? Derive an expression for it. ' [4]
070 Supp. Set A Q.No. 6 B Define decay constant for a
radioactive substance and deduce the expression N=Ng g-*t
where the symbols have their usual meanings. How can we
estimate the age of some fossils using such equation?  [4]
2070 Supp. Set B Q.No. 6 c] Discuss radioactive decay law.
Deduce an expression for the number of atoms after a time 't
has elapsed and hence write an expression for half life of the
radioactive substance. [4]
2070 Set D Q.No. 6 d] State the laws of radioactivity and
derive the decay equation. 4]
2069 Supp Set B Q.No. 6 b] Explain the difference between
natural and artificial radioactivity and obtain the decay law of
radioactivity. Also find a relation between the decay constant
and half life of a radioactive isotope. 4]
068 Can. Q.No. 6¢ Write down laws of radioactive
disintegration and establish a relation between half life and

decay constant. _ 4]
068 Old Can. Q.No. 9] [2066 Supp Q.No. 9] 2061 Q.No. 83]

Define half- life and decay constant of a radioactive
Substance. Establish a relation between them. (2+2]

Derive the decay equation and establish the .

relationship between decay constant and half life of radio-
active element. N [4]
What do you understand by the activity of
a radioactive material? Write its unit. Also derive the law of
fadioactive disintegration. [143]
State laws of radioactive disintegration and
Show that the number of atoms of a given radioactive

Substance decreases exponentially with time. Also, defi(‘:/gv:

[2+2]
its exponential
on for half life

Substance,

decay aw and hence derive an expressi
Period.

.

(1+2+1]

State the law of radioactive disintegratio{gi
®rive a relation between half-life and decay constant

(4]

Numerical Problems (4 Marks]
45,

46,
47.

48.

49,

50.

51.

52.

53.
54.

55.

- 56.

57.
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2077 Set D Q.No. 31 A radioactive element has a half life of
2500 years, In how many years will its mass decay by 90%,
ol ils initial mass? 4]
Ans; B297 years

[2076 Set € Q.No; 104 2075 GIE Q.No. 10d Find the half life
of- U8, if 1 gm of it emits 1.24 x 10 a-particles per-second
Avogadro's number = 6.025 x 1024, (4]
Ans: 4.5x10" years

[2074 Set A" G:No. 10| The isolope Ra-226 undergoes o

decay with a half life of 1620 years. What is the activity of 1 g
of Ra-226? Avogadro number = 6.023x1023/mole. (4]
' Ans: 3.6 x 10" dis/sec

2074 Set B Q.No. 10¢| Calculate the mass in grams of a
radioactive sample Pb-214 having an activity of 3.7x10¢
decays / s and a half life of 26.8 minutes. Avogadro number
=6.02x10% /mole. (4]
. Ans: 3.056 x 10°" kg

2073 Supp Q.No. 10 [2056 Q.No. 18] A radioactive source
has decayed to one tenth of one percent of its initial activity
in one hundred days. What is its half life period? [4]
Ans: 10 days

[2073 Set C Q.No. 104 Half life of Ra?% is 1620 years.
Estimate its mass when its activity is 0.5 Curie. [4]
Ans: 0.51 x 107 kg

[2072_set C_Q.No. 10d After a certain lapse of time, the
fraction of radioactive polonium undecayed is found to be
12.5% of the initial quantity. What is the duration of this time
lapse if half life of polonium is 139 days. [4]
Ans: 417.2 day

[2071_Supp. Q.No. 100 If 15% of the radioactive material
decays in 5 days, what would be the percentage of amount
of original material left after 25 days? (4]
’ Ans: 44%

(2071 Set C Q.No. 10 b The mass of the radium is 226. It is
observed that 3.67 x 10'% oc-particles are emitted per second
from 1g of radium. Calculate the half life of radium.

(Avogadro number = 6.023 x 1023 mole) C 4]
Ans: 1588 years
2070 Set C Q.No. 10 ¢| Measurements on certain isotope
show that the decay rate decreases from 8318 decays/min.

-to 3091 decays/min. in 4 days. What is the half life of this

isotope? 4]

Ans: 2.8 days
[2069 Supp Set B Q.No. 10 | At a certain instant a piece of
radioactive material contains 10'2 atoms. The half life of the
material is 40 days. Calculate the number of disintegrations

in first one second: [4]
Ans: 2x10°dis/sec

[2069 Set A Q.No. 10¢] Find the half life of 52U, if one gram
of it emits 1.24x10* a- particles per second. (Avogadro's
number = 6.023x10%) ' (4]

Ans: 1.4x10""sec

2068 Q.No. 10 c] At a certain instant, a piece of radio active

material contains 10'? atoms. The half-life of the material is
30 days. Calculate the number of disintegrations in the first

second. : [4]
Ans. 2.7x10% s




3. [2076 Set B Q.No. 2¢] What do you mean by greenhouse
effect? Write its effects. 2]

Long Answer Questions [4 Marks]

35.

076 Set B Q.No, 6d What are
global energy consumption pattern and demands.

sources of energy? Dis¥ i

' t
s is acid rain? Write itg 6 e
g P x':i f a radioactive 4. [2076 Set C Q.No. 2¢ What is acid r TN ] ;00535 '
_ : 1 0 ' ) 0
58. 2067 Oid Q.No_8g If the half life perio | = th part of %ﬁ:ﬁti.s Q.No. 2¢] [2072 Set D G No. 21 20\l7v1hste tDQ'N“[ﬁ ‘Eemane'e of
- 1/ yy 5. et No. 2 atis ac
substance is 2 days, after how many days will & 4] [2070 Set C Q.No. 2 ¢] [2068 Can. Q.No. 21 acd rapy ” °$l? 5ug9
. . , , . 1 '
e subtance be e beine? f A;gr:n;z f::y; . E:g?gét A Q.No. 21 [2068 Q.No. 2 ¢ If energy is °°”Serve‘[§] ?19 futuﬂ: <5
mber of a 6. —— — , Ge ‘
88, 067 Sup @ No. 1@] NTne ’;nmal hu half ffe is 10 hours. why is there an energy cng:s? o d wilte [2] : .o146 of en
S S i i anah'l(l:; have decaved in 30, 557556t B QNo. 2 Define acid rain and write its Avgy, | 5ouf°y consy
WS Wit y . 4
Calculate the number (’)f ?tm; e fdoniet o The Sty oy oy g CE e <80
hours and the amount of energy [4] Q.No. 2¢] What do you mean by egradanonm . 7AS c
liberated per atom decay is 4 x 101J. 1x10'y 8. [2074 Supp Q.No. 9 s, SO
Ans: 5.25x10 "°}']','sr’12‘ tains  energy? Explain. how acid rain in formeg, QU e€° 5
f a solution which con Q.No. 21| Explain how aci R 072 (
60. 2066 Q.No. 8 b A small volume o e 9. [2074 Supp Q.No. . , BE=—0ns
a radioactive isotope of sodium had an ?:ctj“il:t{) ?kz;bzlggg 10. [2074 Set A Q.No. 21 [2074 Set B Q.No. 2f] What is ene,?2y ° : m‘;hg;tl P
o i hen it was injec - . . , l i fo
disintegrations per minute wi ad 3 of the crisis? Explain. ( T
stream of a patient. After 30 hlo_urs‘the activity of‘1crtr:3 (l)ffthe 11. [2073 Supp Q.No. 29 [2067 Old Q.No. 1h] B s;lae
.t to bo 00 SEmiSyTENon per winye Tohe 1% What do you mean by energy crisis? e
hall life of the sodium isotope is 15 hours, estim W o 2072 Supp Q.No. 2¢ Which type of renewable energy i pescribe i
woRia S 13 000 b 8 o, . AS: 8000 e - most useful to our country? Give reasons. lobal CQE o ene;iz C
61. [2063 Q.No. 8 b OR] A sample of Ra-226 has half life of 1620 13 [2072 Set C Q.No. 2§ What do you mean by globa wamng? i, %
. years. What is the mass of the sample which undergoes 14. 2071 Set C Q.No. 2 ¢ Write the meaning of conservaon DISCUZ i
20000 disintegrations per second? (Avogadro's no. = 6.02[4’3 energy and degradation of energy. a What s 4 a8 %
23 il atis e
10% mol-!) . Ans: 544 x 10" ka. 45 [071 Set C Q.No. 2 | [2070 Set D Q.No. 2 ¢ got;;; ‘EZmands-
n i s a half life 5700 yrs. warming? Explain. ‘ ¢
- 2062 Q.No. 8 b OR] The isotope 14c has a half| ; g : . 068 Old
62 Ethe sample contains 1 x 1022 carbon 14 nuclei. What is t?;i 16. [2069 Set A Old Q.No. 1g] Name §om<le <t))f Tjgr zirn;;oilugtlt: M{? “ adv%%
ivi | i : What is globa !
activity of the sample? N w S d 17. [2069 Set B Q.No. 2¢ - measures {
‘ £ Ans: 4x10" disintegrations/second amples of its effect. [
. 2053 Q.No.3 b OF) The unstable solope of potassium - 40 18, Eﬁi?%?d Can. Q.No. 1h] State the two main effects on the | 4s. E:{_E_;%E
' ' : er  18. ] 'l Whats
has a hal life of 2.4 x 10% yrs. How many decays occur p depletion? @ y
) : - 5 S earth due to ozone dep ‘ 0
e, L @ s cancivig 2.x e potas%id] 19. {2068 OId Can. Q.No. 2h] What are the main energy sources % a‘gg lom (
e ' Ahas the hat M Nepal? - [gl *energy for
64. 2057 Q.No. 8 b OR] A radioactive sour ¢ ‘f’h'.Ch hfs thf rr;as 20. 2068 Old Q.No_ 2 g Explain what are sofar flares. o [se] . B O
lfe. of 130 days, contains initially 1x102 radioactive oMS: 21, poss oia QNo. 2 H Mention the major sources of Noist | the develoy
and the energy released per disintegration is 8x103 J. Pollaton. @ 4. BT O ¢
calculate the activity of the source aﬂ;r' 26(31‘ o(:jays haf; 22. 2967 GNo.2§ Whatis global warming? [ .%ﬂ:opme
/ s ! .
/ elapsed and total energy relea-segng?:lg%x:ogals/s,sx10[.1 2:. 2066 Supp Q.No. 2h] What do you mean by radlan[ozn] 0 @
65. [2055 Q.No. 18] If 49 of radio active material of haff life perio azard’ causes an
of 10 years disintegrates, find out mean life of the Ve 2. [2065 QNo. 2 1) 2064 G:No. 2 W What do you Unde”ta“dbzy . 086 Sup
sample. | ' pe 1aas ea[fsll green house effect? . {2} impacts of
. ns: 14. y . g
; { ; oy gtt .No. : diation hazard?
66 At certain instant a piece of radio active 25 th{ o W L m
: e s T e ialic 26, Which bomb is more explosive, hydrog ety
material contained 102 atoms. The half life of the material is . i ol 3 Physics in
days. Calculate the rate of decay after 30 days have omb or. ! - Beaan
;,53,,‘56{,_, ’ ; 27. What is the source of energy of sun? [gll %
Ans: 115 x10™dis/S . What is Ozone depletion? ' [!2] " Boaan
N 29. 2062 Q.No. 10 OR] Discuss energy crisis in a modemn soae[Y-zl the Gevey
EAR . 'ENERGY . AND _ OTHER | 30. 2060 Q.No. 2 1 Whal is water pollution? A s 3
. SOURCES OF ENERGY o : ] 37 2059 Q.No. 1 n What is noise pollution? ot e devetopm
- : o —— ferable -
Short Answer Questions [2 Marks) . N 7W ehfpf;f olar energy more pre 0 b::,; 3«
: 2d. 'mean by degradation - © =L " Se
- 8076 GIE Sot A Q:No. 2q What do you mean by deg 5, What is ozone-hole? i AT
01 Srergry? Explain. 2 4. D gl What are renewable sources of energy’ g of
2. [2076 GIE Set B Q.No. 2¢l How is biomass used as fuel?  [2) -
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H
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% ‘ 0»7-('5’&'5—53""' 6d] What are the maj

Or energy sources?
DQSCUSS fhﬁ

global energy - consumption pattern  ang

LY
&, ds
T geman® . (4]
‘ ' e GIE Q.No. 6 What are the major energy sources i
e J 47 Suggesl some measures lo reduce energy crisis In
%; 74 et A Q.No_ 6d] Explain renewable ang non-renewable
» curce of energy with examples. Give an accoun( of the
}g'adal (;nr‘fQY consumption scenario in Nepal. 4

! 3 574 Set B Q.No. 6d| Whal is green house effect? Discuss its

led ofects, sources and the controlling measures. [4]

N & g po72_Supp Q:No. 65]' What are the environmental
' impications of the following energy sources: .

% (1 fossil fuels and (i) nuclear fuels? (4]
o o7z Set C QNo. 6d] What are renewable and non

enewable sources of energy? Write with

enen, : _ _ examples.

" Describe the necessity of conservation of natural resources
a0l energy to reduce energy crisis in the future. [4]
é rvancn:.. « (070 Set C Q.No. 6 d What are thg major energy sources?

.1 Discuss the global energy consumption pattern. - [4]
< g [o68 Can. Q.No. 6d What are major energy sources? Give a
'Sge: prief account on the global energy consumption pattern and

£} demands. [4]
anis. 7| u, (o68 Old Can. Q.No. 10] What is air pollution? Discuss the
Sive k| adverse effects of it on the human beings. Write some
[} measures to control it. 4

S 0n [ | 4. What do you mean by radiation hazard?

=

avoid it? (4]

SOUres

[ energy for the development of a country. [4]
‘Noise | - 288 OId Can. Q.No. 10 OR] Discuss the role of physics in
the development of a nation. [4]
[Z,i - Discuss the importance of physics for the
fiation « development of nation. ’ (4]
ol 8. Q967 0ld aNo. 10 OR) What is ozone hole? Mention the
nd by | f@uses and effects of depletion of ozone layer. . [1+3=4]
2 , . 286 Supp Q.No. 10] What is ozone hole? Discuss the
iy Mpacts of ozone depletion on living beings. [4]
486 Supp Q.No. 10 Of Write an essay on the role of

~3

oger | —— | 0
S(Cs in the development of nation. (4]

gfj 3 Whatpis water pollution? Discuss its adverse
0!y efects and give some measures to control it. | [_4]
Y ‘ Write an essay on the role of physics in
IYIZI 0 development of a developing country like Nepal. [4]
ol TS 19 What are the roles of physics in the

b

[4]

Y . ®Velopment of nation?

1[327 ' Describe the present sources of ener%
"9 used in our
%, . country. . ‘
. What is an ozone layer? Describe the effects
g 20" depletion on the plants and animal life on earth.

Steps should we take to avoid ozone depletion in o:r

s 1y L OSphere? , . ntic[) n;

A ilsz;fQ.No' 10] What are the causes of air pollution? M€ "
€cts and ways to minimize it.

5
p—a

4]

58,

60.

61,

62.

63.

64.

65.

66.

2958"Q.No_19) What is water pollution?

Physics 183

£nergy in Nepal,
Give a brief account on

Write an essay on major_sources of

(4]

"Energy sources of

+Nepal", 4]
[2069_G.N616 OR] What is air pollution? Discuss major

iS;ources of air pollution and suggest some ways of controlling
: ‘ ‘ , [142+1
What do you mean by ozone-hcle? Whag
various agents are responsible for ozone layer depletion in
the stratosphere? What measures should we take to stop the
depletion of ozone layer? . [1+2+1 = 4]
059_Q.No. 10 OR] What is renewable source of energy?
Nepal is rich in.hydro power next to Brazil. Comment on it
‘ | - [1+3)
What degree of
water pollution do you think exists in Kathmandu valley?  [4}
2058 Q.No. 10 OR] What do you mean by radiation hazard?
What are its safety measures? [4]
What 'is the role of physics in the
development of a nation? - 4]
2057 @.No. 10 OR] What is ozone hole? Discuss the impacts
of ozone depletion on living things. [4]

7. PARTICLE PHYSICS AND COSMOLOGY. .

[if Whatsafety measures may be taken into account in order to -

(1 | % 2068 Old Q.No. 10 OR] Discuss, in brief, the importance of .

Short Answer Questions [2 Marks]

1.

10.

1.
12

13.

14.

(2076 GIE Set A Q.No. 2] Write quark combination of proton
and neutron. : [
2076 GIE Set B Q.No. 2d] What do you mean by elementary
particles and antiparticles? RV
2076 Set B Q.No. 2] [2072 Supp Q.No. 2a] 2070 Supp. Set B]
Does the universe have a centre? Explain. - [2]
{2076 Set C Q.No. 2{ [2074 Supp Q.No. 2d [2072 Set C Q.No. 2d|
Write the quark composition of proton and neutron, 12
(2075 GIE Q.No. 2 (2074 Set A Q.No. 2¢ 2072 Set D Q.No. 2¢]
(2071_Set D Q.No. 2 ¢ State Hubble's law and write the
significance of Hubble's constant. 2]
2075 Set B Q.No. 2¢ Distinguish between leptons and
quarks. [2]
[2075 Set B Q.No. 2f] Give two evidences to show that the
universe is expanding. . - [2
[2074 Set B Q.No. 2¢] State Hubble's law. What do you mean
by dark matter? 12
[2073 Supp Q.No. 24 What are the similarities and differences
between a neutrino and a photon? (2]
[2073 Set C Q.No. 2f] What class of quark combination one

can expect in the combination- of one quark anc & lepton.”, ™

Explain with example. - 2]
2073 Set C Q.No. 2¢| 2073 Set D Q.No. 2¢ State and explain
Hubble's law. :

2073 Set D Q.No. 2¢ How many types of quark you know?
Name them with their electronic charges. @
2072 Set E Q.No. 2d [2066 Q.No. 1h] [2064 Q.No. 1 1| [2061]
[@.No. 2 h] [2060 Q.No. 1 h| What are cosmic rays? o [2)
2072 Set E Q.No. 2¢] [2070 Set D Q.No. 2 § Show that.proton
contains three.quarks: up, up and down. [2)

t
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15. 2071 Supp. Q.No. 2] What are quarks? Write their namezs
with charge they contained. ‘ [d]
16. [2070 Supp. Set A G.No. 2 | What are the similarities an
differences between quarks and leptons? - @
17. 2070 Set € Q.No. 2 1| [2069 Set B_Q.No. 2a] Explain th2e
significance of Hubble's constant. _ 2]
18. [2069 Supp Set B Q.No. 2 | Show that the dimension of

Planck's constant is the same as that of angular momentum. [2]
34.

19. [2069 Set A Q.No. 2q What are the quark combination [c2>;

-'29.

30.

31,
32,
33.

v

[

2066 Q.No. 2 h| [2066 Supp Q.No. 1g] (2063 Q.No. 1 Wh

LI
a black hole? i

- P
Give two examples of the pairs of Daq@UEE‘

antiparticle system.

(2081 Q.No. 1 h What is a black hole? %

What is the quark combination of a prg {f ¢ *

2059 Q.No. 1

neutron? :

How do you know that the universe i evli
expending? Give reasons.

What quarks combination wjj givéf

20. %gncir:f r:)e:tor;_e] 2066 Supp Q.No. 2g] Write the quark  Long Answer Questions [4 Marks] !
combination of proton and neutron. 12 35. 2089 Set B Q:No. 6d Name the quarks you knoy,
21. 2068 Oid Can. Q.No. 2g] What are quarks? Write quark present the quark combinations of baryon and meson o
combination of a proton. . (2] of particles. - it
22, What are the similarities and differences . 35, pogs Old_Q.No. 9 OR] Give an account of sy
between a neutrino and a photon? -2 classification of elementary particles with examples. (
23. Write down the quark combination for proton 37, Describe the death of a star. i
and antineutron. (2] 3, What are fundamental particles? How ar
2. Whatis red shift? (2 dlassified? Write the properties of quarks and lepton. |
25. 2067 Old Q.No. 2g] [2057 Q.No. 2 g What particles do the' 39 [R0g2 Q.No. 9 OR] Explain how Universe expands. Expy
u u d combination produce? 2] the Hubble's law. N !
26. What are asteroids? (2] 40. 2059 Q.No. 9 a OR] Name the different types of galaxies y
27. [2067 Sup Q.No. 2d] A particle consisting up, up and down know? Describe milky way galaxy in brief. k
quarks is a proton. Justify? - [2] 41. 2058_a.No. 9 OR| Give a classification of elemeny
28. What are mesons? Write the names of two particles with example. i
mesons. [2] :
¥EARWASE'QUESTIONS

2077 (Set D) | d.

Group ‘A"

1. Answer, in brief, any three questions. [3x2=6]

Draw a Wheatstone bridge circuit and mention the balance
condition for it.
b.  Whatis Curie temperature?
¢. How does a daughter nucleus differ from its parent nucleus
when it emits a 3 particle?
d.  Whatis quality of sound?
e. Can sound waves be polarized? Explain.
Group 'B'
2. Answer any three questions. [3%4=12]
a. Define thermoelectric effect. How does the emf of a
thermocouple vary with the température of hot junction?
b. Describe J.J. Thomson's experiment for measuring the
specific charge (e/m) of an electron,
Prove, with necessary diagrams, that both types of
harmonics odd and even can be obtained in an organ pipe
open at both ends. What is end correction of a pipe?

State and explain Huygen's construction and use it to vei
laws of refraction.

Group 'C'
Answer any three numerical questions. [3xd=tl
A coil of inductance 0.5 H and negligible resistance is'
series with a resistance of 40 Q. A supply voltage of 4!
(rms) is connected across them. If the voltage across thet¥
is equal to that across resistor, calculate the voltage acr0s
each component and frequency of the supply.
A radioactive element has a half life of 2500 years. In hov

many years will its mass decay by 90% of its initial mass! |

At what temperature, the velocity of sound in air is increast
by 60% to that at 27°C?

In a Newton's rings experiment, the diameter of 15% ring ¥4}

found as 0.594 cm and that of 5% fing was 0.33

Calculate the radius of curvature of the plano-convex e

the wavelength of light used is 5890A.
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