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_ PHYSICS (Theory)
TG ¢ 3 uog | | guries : 70
Time : 3 Hours | | Max. Marks : 70
e () 5% e v 9 e 26 e #| ol e arfrard #
Directions : There are in all 26 questions in this question paper. All questions arc compulsory.
(@) st g FefRe i 370 wea siftd &)
Marks alloted to the questions are mentioned against them.
(ii)) eI WET DT LAY Ufedr dm wafe R ol
Read each question carefuily and answer to the point.
(iv) 59 ey 1 Sgfameda we 2 ww%u@&w%mﬁmﬁw%&w%l
R Tercpea i FeRyfRt 3 fiRae | ye e 2 % 5 e Ffved sRa v 8l
Question No. 1 is multiple choice question. Four options are given in answer of each part of
this question. Write correct option in your answer book. Question No. 2 to 5 are definite
answer type questions.
(v) U9 T 1 & Ud WUE U 37 T & | 59 T 2 J 5 I U 3 b W &
T ST 6 ¥ 15 T Gl 3766 & Je ©) W T 16 23 db <A 37h &b We
&1 e T 24 F 26 TH TR 37 & U &, T 7o e 26 &9/4 SnenRd
e 2
Each part of Question No. | carries one mark. Question No. 2 to 5 are of one mark each.
Question No. 6 to 15 are of two marks cach. Question No. 16 to 23 are of three marks
each. Question No. 24 to 26 are of four marks each, in which Question No. 26 is Case/
Source based question,

vi) wmmﬁwmmﬁmqﬁ%a@mmﬁmﬁmm
fosar mar &1 0% wet # Sae v ey B & TR Al
There is no overall choice in this question paper, however, an internal choice has been
provided in few questions. Attempt only one of the given choices in such questions.

(vil) STET 3mawae &1 3ma FrfeiRaa i Fradiot & amT &1 3w o) wea & -

Wherever necessary, you may use the values of following physical constants -

c=3x10'ms™", h=6.6x107%Js, e=1.6x107°C, py=4mx 107 TmA™!, 7——=9x10° Nm? C2

W DI ﬂgﬁ' (mass of electron) m=9.1x10 3lkg, '_i’g:g'('l:f B ﬂ%’% (mass of neutron)
m =1.67x107 kg, QTS G (Boltzmann's Constant) k=1.381x10 JK-;
TR WT (Avogadro Number) NA=6.02><IO23 mol".
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1 (@) esgioH Wagw 3 i A S gea & 7 i awd &2 1
Which series of hydrogen spectrum is found in visible region?
(iy wmsHEqa (i) d™MX (i) 9RTd (iv) Ppvs
Lyman Balmer Paschen Pfund

(@) 91g 4 g A YA F Ted W Uarf IEH W 595 ard Hpyor aof &1 A
]

On placing dielectric material between two point charges in air, repulsive
force between them will-

() SR (i) ©CARNM (i) TE ™M (iv) 3= 8 SR

Increase - Decrease Remain same Zero
() ARAdD FABER N 311 & BT HROT &Nl &- 1
In actual transformer, reason of energy losses is-
(i) UoTaT &Rof (i) ¥R ORI
Flux Leakage Eddy Currents
(iii) PUSEHT BT YfeRIEr (iv) FRRD T
Resistance of the windings All of above

(4) TR & B H q v J T 3199 q R o aren & £ & 1
Force F acting on a charge q moving with velocity V in a magnetic field B
is - "

M = (i) 5o (i) q@xB) (V) q@.B)
(3) STHam foheee @ p-218y srganeid 3 URaldd B3 & T 3avde 3uged acd &

Valency of the impurity element required to change a Germanium crystal

into p-type semiconduCtor is-
(i) 4 (i) 6 (iv) 5
(a) %@rmmﬂéﬂa’nﬂaﬂﬁmm% D! & STel aaded g S -

. Momentum of a partlcle is doubled, its de-Broglie wavelength will become-

(i) HI‘\"T?[ (i) ?fﬂ'v"l}f (iii) 3men ‘ (iv) mﬁaﬁa
£ Four times Double Half Unchanged
(B) 319 YD TP A9 ¥ GER HIE0H H Ja9 Bl & df 39! 1

When light enters from one medium to. other medium then its-
(i) 3mafa uiRafda & s 8, e dedf smRafda e 21
Frequency is changed, wavelength remains unchanged.
(i) 3t aRafda & &, o’ dedf uRafda & s 1
Frequency remains unchanged, wavelength is changed.
(iii) 3mate qe o< def a1 aRatid & A &
Frequency and wavelength both are changed. -
(iv) 3ghy qen ok dedf At srRafda wed &1 -

Frequency and wavelength both remain unchanged.

429 (ife) ' 7 [2]
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2 T PIHH g f AT I A R T 3 &1 afk 39 o <idis o B
W Fran- 1

Two convex lenses of same focal length f are in mutual contact. If focal
length of this lens combination is F then -

(i) F<f (i) F>f (i) F=o

(iv) F=f
fRdwr Y TRETT-1 % A A WoEt A, &) BT B G (A) TAT BRI (R) &
T ¥ Rfeea R mar 1 FretaRaa st (), (i), (i) 7o (iv) § 3 g
3HT IR R AT
Direction: In next two parts of Question No.-1, there are two statements labelled
as Assertion (A) and Reason (R). From the following options (i), (ii),
(iii) and (iv), select their correct answer.
() ATATRAA &I & T R, A B Fel R BT 3
Both A and R are correct and R is the correct explanation of A.
(i) ATATR AT TR & TReg R, A D e TARAT T8l Bal ¢
Both A and R are correct but R is not the correct explanation of A.
(i) A & & W= R T ¢
A is correct but R'is incorrect.
(iv) A TUT R 2F! e 2
Both A and R are incorrect.
(7)) IPEW (A) : TR Afdexo ted § W & O ks @ Ffss o
ot &1 saem £
BRI (R) : A STAHROT P o0 AT =1 Al & e arell adl & 7ed
BATR [RR Y& alfee| 1
Assertion (A) : In a stable interference pattern the positions of maxima
and minima do not change with time.
Reason (R) : For a sustained interference the phase difference must
be constant between waves emitting from two sources.
(51) 3B (A) @ I B 0] H,0 H aved forege &vr ot rgaiverfer o o =it dga
feera amegot & 21
®RUT (R)

o ST B R SO A A ) R et et it 3 v R v 22

What is the change in electric potential energy when one proton is brought near

: B AU H GG AT FROTR & s T e AN 211
Assertion (A) : In water molecule H,O there is permanent dipole moment

even in absence of external electric field.

: In some molecules the centres of negative and positive
charges do not coincide.

Reason (R)

1

to another proton?

429 (ife)
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3, aﬁwq@ﬁuma%mmqqﬁrmmmmm%awﬁ
THR &I THOHR Jarf &7
If magnetic susceptibility y of a magnetic material is small
what type of magnetic material is this?

and negative then

4. %ﬁﬁﬁﬂﬂ%&iﬂmﬂmélsﬂﬁqﬂm@maﬁml 1
Power of a convex lense is +2D. Find it's focal length.
5. o a9 & p-n e % 8 p-&3 I n- 8 Y 3% i iR 2 &7 1

Why do holes diffuse from p-region to n-region in an unbiased p-n JUnCt‘On?

6. U®a-do1. 5x104wwésE%Mﬁﬁw%‘l sﬂwmﬁmﬁé@.ﬁaﬁ Tl
PITT BT | +3.2x101° C 2
An a-particle is placed in an electric field of 1.5x104 N/C Find electric force
acting on it. Charge on a-particle is +3.2x1071°C.

7. T Trei® & 3R gerH JNaTE, %gaaﬁaﬁséagnﬁgmwﬁ%eﬂﬁaﬁ%w
3 BT &1 59 96T & gRT K0T 3 @I AR, aasﬁagmaquﬁaﬁfaﬁﬂﬁmaﬂ
B I PR AT &9
The electron drift arises due to the force experienced by electrons in the electrlc
field inside the conductor. This force should cause acceleration. How do then the
electrons acquire steady average drift speed?

8. c,ac, wﬁmﬁaﬁwﬁﬁaﬁwmﬁﬁgﬁqaﬂﬁwﬁmwﬁl mﬂmﬁa
I TSI T ST S|
Capacitors of capacity C, and C, are connected in parallel and is given a charge
q, calculate potential dlfference and charge on each capacitor.

9. UP BICTES TS, S UHHM dlel T &7 0.25 T &b AT 30° BT HIvT &4 &, ®
4.5x1072) &I §¢1 31Ul erTaT &1 I & Fraoig 3ol &1 aRmmT @ 2? 2
A short bar magnet placed with its axis 30° with a uniform external magnetic
field of 0.25T experiences a torque of 4.5x1072). What is the ‘'magnitude of
magnetic moment of the magnet.

10. qd ¥ uf¥aw feen # fawgd vas 10 m ewar aifdst e aR 0.30x 10+ Wb m-2 Rl aey

Jed} & TP &7 & aifclst g & evaad 5.0 ms* B a1l 37 FR 3@ ¢
(a). mﬁﬁﬁa%omoaﬁﬁnﬁmﬁﬁmnwm? 1%,
(b) oI are® ae & foem @ e | 2
A horizontal straight wire 10 m long extending from east to west is fa|||ng with a
speed of 5.0 ms at right angles to the horizontal component of earth's
magnetic field of intensety 0.30x10-* Wb m=2.

'“(a) What is the instantaneous value of the emf induced in the wire?

(b) What is the direction of emf'?

' AY4A1 / OR
mm%mﬁﬁwﬁwﬁmﬁfﬁmﬁmﬁaﬁﬁwsﬁaﬁ

g 7l

Prove that average power supplied to an inductor over one complete cycle of
a.c. is zero. ' : :

429 (ife) - [4]
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11.

12,

13,

14.

15.

16.

2 7

18.

Wﬁﬁ%ﬂ@%ﬁmm@ﬂmﬁmmﬁaﬁ%ﬁﬁamé?ﬁﬁaﬁ
frafa § @mer T & 82 2

What type of waves are radiated by a charge, oscillating with some frequency?
What is speed of these waves in vacuum?

o 3R WRIad= &l &l e od garsd | 2
Give two necessary conditions of total internal reflection.
fereht e @Y g &ifr doT @ve ol § 31T AT AHI €7 2

What do you understand by mass defect and binding energy of a nucleus.
IS5 URHI0] & JUH SeIagia-36T (n=1) &I 35dT 5.3x107'm &1 Tl n=2 T
n=33 [ BT 3UTT 1 BifoTe | 2
The raduis of first electron orbit (n=1) of hydrogen atom is 5.3x10"'m. Find
the ratio of radii of orbit n=2 and n=3.

3Aadr / OR : ‘
31 Tl A TR B 3 IR B G T HH: M,=216 TUT M,=125 &1 § Tl
@I st R, @21 R, &1 31U 31 HIToTe |
Mass numbers of nuclei of two elements A and B are M,=216 and M,=125
respectively. Find the ratio of radii R, and R, of these nuclei.

3RRIG SO qen TeaRke e ¥ p-n A STE & e et oRuer ameE s d|
2

Draw simple circuit diagram for p-n junction diode under forward bias and reverse
bias. . ;

m%%ﬁm%ﬁﬁm%ﬁwwwﬁmww%ﬁq
A & DI digar S difoTe| ' 3

Find electric field intensity near a uhiformly charged infinite plane sheet with the
help of Gauss's law. : v

U e U THM Jroid &3 A oA &1 Wi o7 v o &, afd wes 3 she! feen
(i) &7 & FAFR (i) &F S eRFad deT (iii) &7 $ I o PoT R 2| 3
A proton is moving in a uniform magnetic field. What will be path of proton,
when initially its direction is (i) Parallel to the field (ii) Perpendicular to field and
(iii) Making a definite angle with the direction of field.

: 3AAgdar / OR
RGBT 8? U Tl URIGTR] IRAICIdT & IBRBE BT I I DIoTe |
What is self-inductance? Derive the formula for self inductance of a long solenoid.
10 31 UfcRTer, 3Rbed L B FUSelt vt enfRall C & WenRa & 0T TAis W v Tediaat
AQeeaT V(t) = 22042 sin(100xt) 7RIS 5 &1 s aRuer &1 SRevra wfcrema a2 ek
yfcreTa a=TeR 81 Al 371d Bifore: (i) TRuer & wfaren (i) AT BT rms T (iii) Teamad]
el et 3gre ' 3
In a series combination of 10 ohm resistance, inductance L and capacitance C,
an A.C. voltage of V(t) =220+2 sin(100xt) is applied. If inductive reactance and
capacitive reactance of circuit are equal then find: (i) Impedance of circuit (i)

rms value of voltage (iii) Frequency of A.C. source.

429 (ife) [5] [P.T.O.
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19. <Fa weflfer for o e i s ofer oY wiawr g 10 A7, &1 Fareg e O b i
s 2B Fre ot 2 ol s At Reor s o0 ifire) 3
Focal length of each lense is 10 cm in the figure shown below. Find distance of
final image of point object O from convex lense. Draw ray diagram also.

Oe—zocm—\/ «~30cm —» f E

31241 / OR
m%m%mmwmlwmmmmﬁammém

@I 39 cot -’25 ¢l fisw & fore sreaem Rraer @17 319 S|

Write formula for refractive index of the material of the prism. ARefracting angle
of a prism is A and refractive index of material of prism is cot 5 Find angle of

minimum deviation of the prism.
20.‘%ﬂ1‘?ﬁﬁaamﬁﬁqaiasaiwma%‘r3nqs%w%‘- - 1x3=3

() foeit fowg Wi 3 arnRa warer

() mﬁwﬁﬁﬁﬁam%ﬁmﬁgwaﬁﬁﬁgmwél

() %@Wﬁﬁ#mmﬁmmmgﬁmmﬁaﬁm

What is the shape of wavefront in each of following case:

(a) Light diverging from a point source

(b) Light emerging out of convex lens when point source is placed at its focus.
(c) The portion of the wavefront of light from a distant star intercepted by the

Earth.
21. YTIT SECT THTT o &P SEBIRT AT EIRT R 0T 9419 gl &, A (i) 3maRid woprer &
- <l ST & ST, (i) R e @ ke dedf e € 3| 3

What:is photoelectric effect? What is the effect on photoelectric current, if (i)
Intensity of incident light is increased (ii) Waveleng_th of incident light is decreased.

22. TRAIV] & TERWBIS HISH B T1gY T S o SR ik | 3
State Rutherford model of atom and write its two drawbacks.
3141 / OR '
awnﬁﬁianaswésmﬁaﬁaﬁaémqu%qﬁamaaaiﬁﬁm THTH D
2 e gy frfaw|

Draw a curve of nuclear binding energy per nucleon as a function of mass number,
Write two main features of this curve. : s ;

23. pddTn W%M%Wmé@m@ﬁvmsﬂ%mwﬁwé
TeITAD! | 3R qarsd| : 3

429 (ife) [6]
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Draw energy band diagrams for p and n type semiconductors and on the basis
of these differentiate between both type of semiconductors.

24. 0,24 Y T 1 v TR 1 AR, 0,16 A S 5 1S 3 TR B A0 BH H S
T 8| Ak g 10 MR @ e o ], s ifere - 2+2=4
() Ueghfm & TR A oRT o

(i) a‘%ésmﬁzmaaqrm%n o
(e &: S & wfd e H oG B TEA=8.4% 10%)
An aluminium wire of diameter 0.24 cm. is connected in series with copper wire

of diameter 0.16 cm. If 10 ampere current is flowing through it, Find -
(i) Current density in aluminum wire.

(i) Drift velocity of electrons in copper wire.
(Given: In copper no of electrons per cubic meter volume are 8.4x10%)
3@l / OR
(i) 900pF & forel FerRa @ 100 v & Yo < araf¥ra oo swen @1 Henfa 7 wferd
ot e ot fober T &2 ' 1%
A 900pF capacitor is charged by 100 V battery. How much electrostatic
energy is stored by the capacitor? ++Q -Q

C
100V
_____'.? O_
(i) =9 GerRa & aeXt 3 faafsa o= foxh s/ 900pF & wenfRa & wrr vt

feram a1 Frrora gt wfua Rer dga Fat fea 82 1%
The capacitor is disconnected from the battery and connected to another
900pF capacitor. What is electrostatic energy stored by the system.

BRERIRERRE

s e e

+++|+++ F+HA|F++
@) @]
[ |

429 (ife) | [7] [PT.O.
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(i) T <1 Refat 4 ot wme 20 aft 58 o e 1
Is energy same in both the cases? If not then why?
25. o1 Ao 3 forRae | o1 g ot 3wt &2 argadi 1,55 el 3 QA erdl BT T
aspel B2 & Jwelrerer o= R e 1 9 20 cm B g0 3 v P B &
T 3nféra aeher Frsa @ antre t

Write lens maker's formula. Why this formula is useful? Double-convex lenses
are to be manufactured from a glass of refractive index 1.55 with both faces of
the same radius of curvature. What is the radius of curvature required if the
focal length is to be 20 cm. |

3Udt / OR -

Tt wepifRes vt B airael erwen @ uRnfia St ve ey qrae gt st
st 3T R & o1 T S T o SRy amaeiT e @ G RIRael
Define magnifying power of an optical instrument. Draw a ray diagram for an
astronomical telescope when final image is formed at infinity and write formula
of its magnifying power. '

26. fferad sryesde ) eamgde afr aur e R R e vt b R Rfae-
Read the following passage carefully and answer the questions given below-
GIRIIR 37 SRoT & Rgia R &rf @52 e e & 5 eradt eRT & v @
qﬁaﬁamﬁ%mm?laﬁ%ﬁﬁ%’%uﬁﬁiﬁﬁ$w<%«sm<6¢ﬂ?ﬂﬂ?ﬂ
JAABR 3FAT MeATBR Ueferd D5 el 21 59 HIE W aiy & aR &) 31e-3760T 2
pusferdl et STeit &) 57 Pusferal # 9 vw o A & W AR B W srafs gl AR
& U TR & B B &1 SIRBRR # ded Sol o1 greta Fu ¥ dur gl Het @
A Foit H WA &t 2 '

Transformer is a device which works on the principle of mutual induction. It is

used to change the potential of alternating current. It consists of a rectangular

or circular laminated core of soft iron placed one upon another in a regular way.

Two separate copper coils are wound around it. Out of these coils one coil

consists of thick copper wire whereas another coil consists of thin copper wire.

In a transformer, electric energy is converted into magnetic energy and ma

energy is converted into electric energy.

(i) TIBFR & IoR qazal T 1
Give types of transformer. ey

(i) GRIGER B Tig HIs Teford aal 1% S &2 ’
Why is the iron core of transformar made laminated?

(ili) 3T IROT fohdt el &P T3S, Ugiel H 311 RO 10Ties b1 Wi qRam o

What is mutual ‘inductid‘n? Write unit of mutual inductance in S system.

gnetic

%k 3%k %k *k %k
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