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General Instructions --

1) First 15 minutes are allotted for the candidates to read the question
paper.
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i1) All questions are compulsory.

i11) This question paper consists of five Sections -- Section A, Section
B, Section C, Section D and Section E.

iv) Section A is of multiple choice type questions and each question
carries 1 mark.

v) Section B is of very short answer type questions and each question
carries 1 mark.

vi) Section C is of short-answer--I type questions and each question
carries 2 marks.

vii) Section D is of short-answer--II type questions and each question
carries 3 marks.

viil) Section E is of long-answer type questions. Each question carries S
marks. All four questions of this section have been given internal
choices. You have to answer only one question from the choice
given in the question.

ix) The symbols used in the question paper have usual meaning.

gUs -- 37" / Section -- 'A’

1. ) '\' S TUTAT QT & TAH A ®0r &7 v (a9
T IAT Fel IT ST qLTAT TG &1 SITEIT 1)

oA bon A :
(i) 1 (ii) 5 (iii) 2\ (iv) 4\

1. a) If the accelerating potential of a moving charged particle of '\' de
Broglie wavelength is increased by four times, then the de Broglie
wavelength will be :

A pon A :
(i) 1 (ii) 3 (ifi) 2\ (iv) 4\
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&) S G e e &0 § FaTe T &l AT 94

1 FTEETE ? 1)

(i) ITeT (i) THAT (iii) Fqqer  (iv) I
qT

b) In which of the following spherical mirrors, magnification of
image is always less than 1 ?

(i) convex (ii) plane (iii) concave (iv) all of these

) +3uC TUT +8uC AT & fa=g, AT & A1 F I il fieT+d

QAR T A1 FAT & | T IAT @ —5pC & T AT [T ST
aF I9ch A1 acf T T ! LRI g 1)
F c .o F c
(i) - I, S (ii) Zﬁ:@:r,q:f%?w
3F ] , .
(iii) Tgmﬁ,m (iv) 4F =T, JATRYr

¢) Coulomb's repulsive force of ' Newton acts between two point
charges of +3uC and +8uC'. If —5uC' charge is given to both of
them, then the force and its nature between them will be :

(i) T Newton, attractive (ii) T Newton, repulsive
3F
(iii) 3 Newton, repulsive (iv) 4F Newton, attractive
o) &7 IS AT TR T H W S 8 (1)

JHet +, X — L, YA + W
(i) SorFe T (i) e (iii) TS (iv) =T
d) In the given nuclear reaction, particle W is :

JHet +, X —, , YA+ W

(i) electron (ii) proton (iii) positron (iv) neutron
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T) [ TS & U ¥ 8§ U Tl $USCAT a1 ST 8 a4T 918
T IET AT T AT T FUSAT IS STl & | T &1 e
IR qH T a9 diwal I Rl &l & ATITe &84T : (1)
(i1:3 i) 3:1 (iii) 1: 9 (iv)9:1

e) A coil of one loop is formed by a wire of length L and thereafter a
coil of 3 loops is formed by the same wire. If current remains same

in both the cases, then the ratio of magnetic fields at the center will
be :

@1:3 (i) 3:1 @)l:9 (iv)9:1

T) Ud af 921 & GH q&18 aoT G99 JIeTE & n arel &
qHT=AY 0H H TS 9 o THAaerT R =T &A1 & | 8 I¥-

M § S I god THaerT g (1)
@) nR (i) n2R (i) R/n (iv) R/n?

f) Equivalent resistance R is obtained, when n wires having same
length and same thickness of the same material are joined in parallel.
The equivalent resistance on joining them in series will be :

() nR (i) n2R (iii) R/n (iv) R/n?

gus -- '¥' / Section -- 'B'

. &) TTTIAT (mobility) T TRHTYT TuT g7 fafaw | (1)

. a) Define and write the formula of mobility.

&) FoH T & SIANT FAT & 2 1)

b) What are the uses of microwaves ?

) AT a7 WA Qi § #Fr=ara? (1)
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¢) What is the difference between paramagnetic and diamagnetic
substances ?

) AT & TR I el & 97 aTead 5 ? 1)

d) What is meant by the optical center of a lens ?

F) p— ST & ACIITART H AT GEd FATEIA 5 2 (1)

e) What are the charge carriers in p— type of semiconductors ?

T) gHfaT T FATEAT S ? 1)

f) What is an equipotential surface ?

qus -- 'q' / Section -- 'C'

. F) [T 9T T8 &7 & ®AT 3.2V &1 T8 T 4.0 eV FSIT &
RIS & ATIAT B T TS F IcaToTd RIEl SAFEIT dl T
FSIT ST H 3T IS | (2)

. a) Work function of a metal surface i1s 3.2 eV. Find out the kinetic
energy of the emitted photo electrons in Joule, when a photon of
4.0 eV energy is incident on its surface.

. ®) fRET dia & a § aTed 9N & $99 &7 [+ [qesdar &
a H qRATed &9 I SAFE AT & ST 37 9 FIT T

TSI 2 2)

. b) What will be the effect on the drift velocity of electrons, when
the current in a copper wire is passed in a wire, twice of its radius ?

) AT ufgeadT 9eAT #4477 ? fhaT W & (ear ufeeq &9

Al & ? (2)

¢) What is the phenomenon of radioactivity ? How many types are
there of radioactive decay ?
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) SET H FAT 94U & AT I ITeA® Ud ATTA AR H A=q%
HAATET | (2)

d) Explain the difference between conductors and semiconductors
on the basis of energy bands in solids.

gUs -- 'T' / Section -- 'D'

. ®) 'y ATTA TR @ Ueh ATAAThIT I &l el ABCD ng (ng >
ny) AITAATR & XF H TET & | Th AT i [0l e & IS
AB I Maa ™ A g1 & | AT R o KT a8 ATTHAH

HI T ditery, [ae ffor daet g 58 CD & [ahet 9131 (3)

s A : 5{3‘ (m) Df:_
| --.;__-_.---____-_;.I..'.'_'_; P-(n_a) T
)/ TSR {ny) S,
(L max l
Bl 1c
o (n:) i

. a) A rectangular glass slab ABC'D of refractive index n; is placed
in a liquid of refractive index ny (ny > nso). A ray of light is incident
at the surface AB of the slab as shown in the figure. Find out the
maximum value of angle o, so that the ray comes out only from the
other surface C'D.

®) MH & THT AT JTGNT H U Teh A G T4
T & ATRL (AT [dvg T I -4 & oL T AT | (3)
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b) Find out the formula for the electric field at a point outside a
uniformly charged spherical shell by using Gauss's theorem.

) STHETIT &l THIET H F ®9TdRd & & ? U SRETET &
FUSHT & AT 15 Q 8§ TAT THH 4 mA & IR F IO Shef
foerT IT EAT & | 39 6 A @& &l 9T A9 & [T FFl 98]
ST H&HAT & ? 3)

¢) How a galvanometer is converted into an ammeter ? The resistance
of the coil of a galvanometer is 15 () and it gives full scale deflection
by a current of 4 mA. How it can be converted into an ammeter in
order to measure a current upto 6 A ?

4. ) U Rlei a7 T TS @ ST TUTAT auitesd ®THw: )\
TIT M\ & | T & AU E GA & | I GRS &7 ZFH T m

~ [ ~ ~ A 2
T TR &l FATA Cs‘l‘,a“l‘lwgmllwil{:)\—l:(] fm 3)
2

4. d) The de Broglie wavelengths of a photon and a proton are A; and

Ao respectively. Both have same energy E. If mass of proton is m

A 2
and speed of light is (', then prove that )\—1 =C fm
2

4. &) fqemI= g § =T are9d 7 2 fOeI ST 6T STET 9T
I FT AT R ? 51 AT (G U | 3)

4. e) What is meant by displacement current ? What is the difference
between displacement current and conduction current ? Write down
their formulae.

5. %) feuw U foax & qear & e @i agga erfasr dar &
AT HITSTT | 3)
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5. a) Compute the electric potential energy of the system with the help
of the figure given above :

3ET (OR)

5. &) U GHTL e YT &l STRaT 20 pF a7 & el & a1 &l
T 4 mm 7 | T T4 §NT 100 I T 19T & 94 5l
A8 | AT el & a9 2 mm qlel Wraggd 9eer (K = 4) T ad
E IS L
(i) s e I¢ ATaw smawr
(ii) <<l & T favaiay

S. a) The capacitance of a parallel plate capacitor is 20 pF and distance
between the plates is 4 mm. Itis charged by a battery of 100 volt and
then battery is removed. Now a dielectric slab (K = 4) and 2 mm
thickness is placed in between the plates. Find out :

(i) the final charge on each plate

(ii) the potential difference between the plates.

5. ®) f[Aae § wefva aftayr & o gma #ifSr (3)
(i) TfaamsT
R UESRIMIED
(i) ST T et & a1 heAT—w
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I0H 500Q 20 uF

— T WW———

V = [200 sin 100 t] Volt

S. b) Find out from the given circuit shown above :

(i) Impedance
(ii) power factor

(iii) phase difference between current and voltage.

5. TT) HoT & I #4782 16 a1/ dravar & aHae 9etad
TR T TTAE S T EH T § AMI(ad &1 &, o 39 98]
TFET & HEIT, TATSS dl HEO0T 28T T 30° T ST I47d & |
TATSS & FITa Tarsr & §iaedr J1a ST | eSS &l

FIS Tdh STANT fAfET | 3)

S. ¢) What is the law of Malus ? A plane polarized light of intensity
16 watt/m?, is incident on a polaroid in such a way that the vibration
of its electric vector makes an angle of 30° from the transmission
axis of the polaroid. Find out the intensity of the transmitted light
from the polaroid. Write down any one use of polaroid.

5. 9) TR &l TR 999 0TS0 | S9a 98 ™ar & SRTaTar

TRATRT & HIae T Aqe T FASTd (g AT (3)

5. d) Explain Ampere's circuital law. Obtain the expression for the
magnetic field inside a current carrying solenoid with its help.

5. ¥) fau 71T ot & gg&ar & AT R H @aTtad 9w &

(N o
SISASERSASECOI S 3
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. €) Obtain the formula for the current flowing in the resistor R, with
the help of the circuit given above :

qus -- 'q' / Section -- 'E'

. (p — n) AT ST & IR --ATHAT ATT H 7R AT
FATST TUT ST GH(=d 9T AT qlees & TRadaT &l 6

feaTsT | TaeAter ST | =T eI & ? (5)

. Draw a circuit diagram of (p — n) junction diode in reverse-biased
condition and show a graph between the variation of current and
voltage related with it. What is meant by avalanche breakdown ?

3VET (OR)

. pTIT N ETET & ACTATART H T AT H ? 20 FTee &l TeATad
qreesT & GUd & IR H U [Eietahi SETs a™T 500 Q &7
TS TIAEr SATST STaT & | SIS &7 T TEaerT 10 Q aor

e alees 0.7 e & | T AT :

(i) SETE & WaTtsd (I@T 9rT
(i) & & & & = foeT gieesr
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. What is the difference between p-type and n-type semiconductors ?
A silicon diode and a load resistance of 500 () are joined in series
with an alternating voltage source of 20 V. The forward resistance
of diode is 10 €2 and barrier voltage is 0.7 V. Find out :

(i) the peak current through the diode

(ii) the peak voltage across the load.

. T et o= &l RIHT T3 &l G 2ITaa FIfaw | (5)

. Derive the formula for the focal length of a thin lens.

3YAT (OR)

. TERIST TN & faad= auT ATaaHor H§ A= G150 | I &
AN 7 [T &ir 9118 &7 ga7 fafaw | et & 9= &1 o7 -
Tl Uah faars aur et 3T 99 & 919 & g2F SRAr & 92
(ATt &l ASTE I 9T AT TSIT ? TfE T TANRT A H 4

feaT ST, a9 e & FISTs T 34T T 8197 2

. Explain the difference between diffraction and interference of light
waves. Write down the formula for the fringe width in Young's
double slit experiment. What will be the effect on the fringe width,
when separation between the slits is one third and distance between
slits and the screen is doubled ? What will be the effect on the fringe
width if whole experiment is placed in water ?

. BTSN T & (AT ar8T ATSor & ARl &l TS @i -
(T | gTES0S AT & sl (n = 1) & (n = 3) & 919 §-
FHIHIT & EI : (i) ITESTT AT (i) TN EIFEHT @A dl

TS | 5)

. Enunciate the postulates of Bohr's model for the hydrogen atom.
Show the spectral lines in the (i) emission and (i1) the absorption
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spectrum corresponding to the transition of hydrogen atom from
(n = 1) to (n = 3) energy states.

3TYCT (OR)

. T -- FAT ST [FFH7 FT7 8 ? T U &l [d9e Th
N ~ [ N [
S, T [(--H0T ToT T Teel--<AT H &aT & | faeeT -

WT%‘:

0111 HlHl—l— 160+D
a‘ﬂ‘wumwl T 3T FSlT & HT MeV H T HITAT |
=TT &l THAT = 1.6747 x 10727 Kg
Qe & AAN = 1.6725 x 10727 Kg

TAFEUT &l LA T = 9.1 x 1073 Kg

. What is mass -- energy conservation law ? A neutron disintegration
into a proton, a (3--particle and an antineutrino. The disintegration
process 1s :
()Il1 —1 H1 +_1 50 + U
Find out the energy produced in this process in MeV.
Mass of neutron = 1.6747 x 102" Kg
Mass of proton = 1.6725 x 10727 Kg
Mass of electron = 9.1 x 1073 Kg

. TS & T THERT T & IR T s ? 2 Q Eiaara & fedr
FUSHN F Tg, TFaT FAT & - (5)

¢ = (5t — 100t + 300) &L

WW:

(i) t = 2 &S T FISAT H IoI~ TR IAdTES T
(ii) FUSAT H TR 9T

. What are the Faraday's laws of electromagnetic induction ? The
magnetic flux linked with a coil of resistance 2 {2 is as :

¢ = (5% — 100t + 300) Weber
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Find out :

(i) induced e. m. f. produced in the coil at ¢ = 2 seconds

(ii) induced current in the coil.

3YAT (OR)

9. INUNTg, LCR TXeITad! 9T TRTY H 3% & (U = mavga
iae= (e g7 9180 | SATRT A g et arar 9 T
FAr e 2

9. Explain the conditions required for the resonance in series LCR
alternating circuit by the diagram. On which factors, does the resonant
frequency depend ?

Wifas g / Physical Constants

TAGE T &l HAT (m,) = 9.1 x 1073 fR I,
Mass of electron (m,) = 9.1 x 1073 Kg

TAFECLT I G = 1.6 x 1079 dere
Charge on electron = 1.6 x 10~ coulomb

At FFdid (h) = 6.6 x 107 A -- Hhvs
Planck's constant (h) = 6.6 x 1073* J--s

RIS &l [FaTa 5 97 (¢) = 3 x 10 | 0./A,

Speed of light in vacuum (c) = 3 x 10° m/s

1
=9 x10°Nm?/C?
47’(‘60 m/

1eV =1.6 x 107 5T / Joule
1 amu = 931 MeV

fata & fasgasiierar (g9) = 8.85 x 10712 C?/N--m?
Permittivity of free space (¢;) = 8.85 x 107!2 C*/N--m?
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