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General Instruction:

1. There are 35 questions in all.

N R L

10.

All questions are Compulsory.

This question paper is divided into five sections. A, B, C, D and E.

Section-A consists of eighteen (1-18) objective type questions each of 1 mark.
Section-B consists of seven (19-25) very short answer type questions each of 2 marks.
Section-C consists of five (26-30) short answer type questions each of 3 marks.
Section-D consists of two (31-32) case study type questions each of 4 marks.
Section-E consists of three (33-35) long answer type questions each of 5 marks.

There is no overall choice however an internal choice has been provided in
Section B, C, D and E. You have to attempt only one of the given choices in such
questions

Use of calculator is not permitted.
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SECTION A

1. T AR HUN & o H U TH-WOE B W I S g0 & ol 1
(a) TH-E (b) wh-faerE
(c) e (d) Grere-T

When the distance between two charged particles is made one-fourth, the force
between them becomes:

(a) one-fourth (b) one-third

(c) half (d) sixteen times

2, 99 9 UH W U gOeM 9° Wed % HeT o ol 9gd ool % S sl WM Bl 8

1
(a) k (RIS (b) %
(€1 @) 0
Ratio of magnitudes of electric force in air and water between an electron and
proton is:
(1) k (dielectric constant) (b) %
(€1 @) 0

3. =1 o O foRg Hei 1 U S el S 22 1
@ + 0 2 © = @ L
Which the following relation is called as current density?

@ + ® 2 ©L @ L
A I A A?

4. Tt W wh oy uRy § U dieedi® # Th URRY & @Y 9ol % H iR
THIT l TIvd A W S f&@ S @1 1 e e 1
(a) AieHI TUE B ST (b) THIR T B S
(c) T T = S (d) HE THEH T&l T
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Nl

By mistake a voltmeter is connected in series and an ammeter is connected in
parallel with a resistance in an electrical circuit. What will happen to the

instruments?
(a) voltmeter is damaged (b)) Ammeter is damaged
(c) both are damaged (d) none is damaged
. -1 Jaia ygfa arer et usred i eAmifers gaeRsiierar fohaet gif? 1
(@)1 (0) -1 (©) 0 ) 2

What is the relative magnetic permeability of substance whose magnetic
susceptibility is —1?
(@1 (b) -1 () 0 (d) 2

. T gihe 1 gfaly 12 9 IR gfderen 15 3\ 2, 9fhe &1 geR heae 1 2?1

(a) 0.8 (b) 0.4 () 1.25 (d) 0.125

A circuit has a resistance of 12 ohm and an impedance 15 ohm. The power factor
of the circuit will be

(a) 0.8 (b) 0.4 (c) 1.25 (d) 0.125
. TE-TReol @1 frafa & =@ o1 W R @2 1
c c
(@) 2 ) ¢ © 5 @ 75
What is the value of speed of X-rays in vacuum?
c ¢
(@) 2 ) ¢ © 5 @
. ST (Ge) F n-YHR T efwTerd IHH § ®F-W TAMHIF SUgF &l & Ghdl?
1
(a) P (b) In (c) As (d) Sb
Which dopant cannot be used to make Germanium (Ge) as n-type
semiconductor?
(a) P (b) In (c) As (d) Sb
. fu U fty # T fFe geR @ e 1
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10.

11.

12.

13.

(a) STufefereh STEEH (b) "TEfRTen «EEd
(c) aH (d) %D FT T Hehd

Type of biasing in the given circuit is:
100

0.5V
(a) Forward biasing (b) Reverse biasing
(c) both (d) can't say anything
Hqfta yerrer farga o 1 9fmr felk s 2 1
(a) sTgfa (b) o
(c) hT-Ther (d) Tt fava
The magnitude of saturation photoelectric current depends upon
(a) frequency (b) intensity
(c) work function (d) stopping potential
Ik h @ik feerisk €, 0.01 A° § W S FEM 1 o R B 1
(@) 107 h (b) h (c) 10°h (d) 10" h
If i is Planck's constant, the momentum of a photon of wavelength 0.01 A° is:
(@) 107 h (b) h (c) 10°h (d) 10”h
fopet ifren o1 T FHMO ©: 1
(a) AT SSAHM (b) T HHH
(c) 7EM FI e (d) f=n
Volume of a nucleus is directly proportional to :
(a) Mass number (b) Atomic number
(c) No. of neutrons (d) Radius
ARt st % o Freafafed & 9 wR- FoF @@ w22 1

(a) A 9 FW A G AR FIA B 2

(b) =fFastal & fafe= e & fau e afEmmn o e e 2
(c) 3 TT MHYF e R

(d) A FfFA & 9 g ¥ 3fg ¥R W A H9W = 9 2
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Which the following statements is NOT true for nuclear forces?

(a) They are stronger than Coulomb forces

(b) They have about the same magnitude for different pairs of nucleons
(c) They are always attractive

(d) They saturate as the separation between two nucleons increases
14. 71 % fReh ffed wm o fiew <ier g 21 IRk wOR SO w1 ervediR |y @ feRe
59 ® ol fean =, o € R dieE @ S 1

@) B ®) 1B & <m%

In Young's double-slit experiment, the fringe width is found to be B. If the entire

apparatus is immersed in a liquid of refractive index u. The new fringe width
will be:

@) p ®) up @E <m%

e (15-18) = wem fau 7w ?: ww rfueRe (A) R gERT WmRUT (R) e faw o
HS (a), (b), (o) 3R (d) ¥ | T W T
(@) A 3R R <A T B, S R, A 1 T&l == 2

() A 3R R A T & 3R R, A 1 &t =men = 2R
(c) A T3 T, Wg R 38A 2l
(d) A 3EA T X R ot 3@ R

Directions (15-18): Two statements are given one labelled Assertion (A) and other
labelled Reason (R). Select the correct answer from codes (a), (b), (c) and (d) given
below:

(1) Both A and R are true and R is correct explanation of A.

(b) Both A and R are true and R is NOT the correct explanation of A.

(c) Aistruebut Ris false.

(d) Aisfalse and R is also false.

15. AfUFTT (A) : HE o I fOgd 9 WT TH W F Tl B G

HIUT (R) : Toga =@ @ & foedlt ot foag W el Y@ fora & &t fen st
21 1
Assertion (A) : No two electric lines of force can intersect each other.
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16.

17.

18.

Reason (R)

ITHRAT (A)
<hIUT (R)

Assertion (A)
Reason (R)

TR (A)
HIUT (R)

Assertion (A)

Reason (R)

ITTHHRAT (A)
<hUT (R)

Assertion (A)
Reason (R)

Tangent at any point of electric line of force gives the
direction of electric field.

RISl Bl i ol § wig W doil @ a1 w2
Bl e 1 37U WEA HieEd 2 1

Light travels faster in glass than in air.
Air is denser than glass.

Tt Y Hag W 9l 1 Udell 9 W W 2@ S Hhd B
HHE YT 3 TN W fetsht aa1 2l 1

Colours can be seen in thin layers of oil on the surface of
water.

White light is composed of several colours.

FTH HUT & 180° T foa & fow guma Wi 3= =)
I 99 Wi w1 eref B, el kU k1 AMTE ® h 9

<h {1 1

Impact parameter for scattering of o particles by 180° is zero.
Zero impact parameter means o particles tends to hit the
centre the nucleus.

SECTION B

19. faeenm ur fFQ Fed 87 9% @[ ¥ 9 fRg yer fa= 22 2

What is displacement current? How is it different from a conduction?

HE H1 faEa-gawa W w1 fem w82 2
Write Farday's laws of Electromagnetic induction.

Tt e @ g 82 39 sfufEn w1t sae fafay 2

What is nuclear fusion? Write its one reaction as example.

20.

21.

OR

BRG] i fae ereen § | S -13.6 eV B TH SRl W M i
Tfast St o fefast Sl feptferal
The ground state energy of hydrogen atom is —13.6 eV. Find the kinetic energy

and potential energy of the electron in this state.
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22,

23.

24.

25.

26.

27.

28.

frdt P-N dfar eEie & o™l TR * Her W (j) sk amEd, iR (i) etk
TIET T F JAE g2 2

What will be the effect of (i) forward biasing and (ii) reverse basing on the width
of depletion layer in a p-n junction diode.

Jana fgya emeol w1 uReifid ¥ qen sEekl SI. s wardl fgya smeel w1 fenm
AT 2

Define magnetic dipole moment and give its S.I. unit. Also mention the direction

of magnetic dipole moment.
THEUT STEY I GHOYd Fag R R TH f9g ¥ s o5 @ o 9H H &5 & F=
& o S, fag wifsa 2

Why no work is done in moving a test charge from one point to another point on
equipotential surface. Give proof.
OR

< THM O Th TR H 44.1 N H iehita i €, 5o S9! a1 ¥ 2 cm 1 g0 W
T S 21 A I A T TUAT

Two similar charges repel each other with a force of 44.1 N when placed 2 cm
apart in air. Calculate the strength of charge.

ThTST 1 0T 1 87 Werd i o <aEu) 2

What is polarisation of light? State Law of Malus.

SECTION C

qqaE A7 fFE Fed 2 faga o/ 9 e1ueare o H ey Tenfad s 3
Define drift velocity? Establish the relation between current and drift velocity.
frer Seffaert o ey w1 frm fod T fag = 3

State and prove Gauss's law in Electrostatics.
T XU gu g Hadt uqd & fau emufaa fafeor w1 emgfa & R fawa & afted
1 AR HifS| 3

Describe the variation of stopping potential with frequency of incident radiation
for a given photosensitive material.
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29.

30.

31.

(i) TEENA WA % WA § A AU e e w5 e e s me e
TR HT U @ I 2
Find the ratio of the longest and the shortest wavelengths amongst the
spectral lines of Balmer series in the spectrum of hydrogen atom.

(i) TTESISA TaH *i I @ w1 T4 FaEy S fagd s Taen & 39 & |
feerq @2 1

Name the series of hydrogen spectrum which line in the visible region of

electromagnetic spectrum?
OR

TN & IR AIEd hi dF AFR 1 foamel Sl 3

Discuss three basic postulates of Bohr's model of atom.
fordt guia et 1 9Ruy @ Mt 39 fid dicedl & 8T &l TFestl 3

Draw the circuit diagram of a full wave rectifier and explain its output

waveform.
OR

Fell WX 3@ & YR W =10k, s 9 Hacd § S GHsiEy

On the basis of energy level diagram differentiate between conductors, semi-
conductors and insulators.

SECTION D (Case Study Questions)

M & M & oER, fhdl o # yarfed gH acl ¥/ e 9 & | & 6=
fawaia & TaE et €, tufd [ o V :% = R, ST&l R =reish o1 iy 21 femeft

e o gfady =ee 5 39® AW 9 foRd uW & YA " 3 g arel are
2l I8 oA, &%, Felh hl YHid AN HEFR & qOHM W R Fr 21 89 Fe

W%,Roci orR:pL
A A

STl p = w1 foga wfaes 2

(i) Toga vfmy =1 s 97 € 1
@ [ML*T?A7 (b) [ML*T°A7]
© [M'LT'A] ) [M'LT°A"]
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(i) afe T ek & fof W 2 dice &1 AT @™ W 1 jA 9% afed e €

|t a1 Gy 8- 1
(@) 2x10°Q (b) 3x10°Q
() 1.5x10°Q (d) 5x10Q
(iii) Toret ar 1 fafere gfa@y sk s @8- 1
(a) e (b) T FE H AHA
() F=9H (d) 39 9 *E T
(iv) Torega =mete o faga uR 9 fawai@ & &= 6 a1 gaH ?- 1
(a) TR el @ (b) e Wt R =
(c) et ok fRe #fieft (1) TEw Wit R ok
OR

1.0 Hex ofa 0.4 ot =/ 3K 2.0 W & gfaUy o1l 9) 1 Gl w1 gfeRieRdr
-

(@) 157 x10°Qm (b) 525x107 QO m
() 712x10°Qm (d) 2.55x107Qm

According to Ohm's law, the current flowing through a conductor is directly
proportional to the potential difference across the end of the conductorsi.e. I oc V

1% . .
= T = R, where R is resistance of the conductor.

Electrical resistance of a conductor is the obstruction posed by the conductors to
the flow of electric current through it. It depends upon length, area of cross-
section, nature of material and temperature of conductor.

We can write, R o L or R= pi
A A

Where p is the electrical resistivity of material of the conductor

(1) Dimensions electric resistance is 1
(a) [ML’T?A™ (b) [ML*T°A™]
() IM'L*T'A] d M'L’T°A™]
(i1) If 1 pA current flows through a conductor when potential difference of 2 volt
is applied across its ends, then the resistance of the conductors is 1
(@) 2x10°Q (b) 3x10°Q
() 1.5x10°Q (d) 5x10°Q
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32.

(iii) Specific resistance of a wire depends upon 1
(a) length (b) cross-sectional area
(c) mass (d) none of these

(iv) The slope of graph between potential difference and current through a

conductor is 1

(a) astraight line (b) curve

(c) first curve then straight line (d) first straight line then curve
OR

The resistivity of the material of a wire 1.0 m long, 0.4 mm diameter and having a
resistance of 2.0 ohm is

(@) 157x10°Qm (b) 525x107 QO m

() 712x10°Qm (d) 2.55x107 Qm

wavaﬁwm(p)a@aﬁqﬁwmmawmaw%amp%

el f et # SR p e H ¥ 39w oW & fa wifE ded B @ ol st o
% fau wfe womews &t 81 5@ P, P, P, ... ViRl o FE F TH G H
Uk W W W E, @ GAeH HI vlad gl ofg w1 wfeE w SiemiodE A g €,
AU, P= P, + P, + P, + oo

(i) Th 3T MR fadd o Hl d T T T b GOk W W A B| GASH HI

T TS 1
(@) 0 = S 2 (b) T A 7
(c) ™ It (d) 9T v @

(i) A + 15D 3R 1.0D v & o9 Tush o W I & @ GaeH w1 gt wife
E2 P 1
(@) 25D (b) 1.5D
(¢) 05D (d) 325D

(i) A fordh o9 Y &Ml + 5D B, @ &9 HT kel oAaTg F e 1
(@) 10cm (b) 20 cm
() 15cm (d 5cm
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(iv) N e A R FhA A + 10 cm R — 5 cm €, SR U H W@ T

TS I e 4 B 1
(@) -10D (b) —20D
(c) 10D (d) 15D

OR

25 cm BRH T H TH 9@ A9 20 cm FIHE W A @A A b HIR H
g w9 9 @ S 21 faeen e g

(a) FHfa ¥ sfqae (b) 9Hfd H SR
(c) SAFTEROT o1 ST (d) ST § 9 HE

Power (P) of a lens is given by reciprocal of focal length (f) of the lens i.e.

P=—

f

Where f is in metre and P is in diopter. For a convex lens, power is positive
and for a concave lens power is negative. When number of thin lenses of

power P, P, P, ....... are held in contact with one another the power of
combination is given by algebric sum of the powers of all the lenses i.e. P = P,
+P,+ P, +.......
(i) A convex and a concave lens separated by distance d are then put in contact.
The focal length of combination 1
(a) becomes 0 (b) remains the same
(c) decreases (d) increases
(1) If two lenses of power + 1.5 D and + 1.0 D are placed in contact, then the
effective power of combination will be 1
(@) 25D (b) 1.5D
(c) 05D (d) 325D
(1ii) If the power of a lens is + 5 D, what is the focal length of the lens? 1
(@) 10cm (b) 20 cm
(c) 15cm (d) 5cm
(iv) Two thin lenses of focal lengths + 10 cm and — 5 cm are kept in contact. The
power of the combination is 1
(@) -10D (b)y 20D
(co 10D (d) 15D
OR

A convex lens of focal length 25 cm is placed coaxially in contact with a
concave lens of focal length 20 cm. The system will be

(a) converging in nature (b) diverging in nature
(c) canbe converging or diverging (d) none of these
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33.

34.

35.

SECTION E

T od Y TR ATl b g oH 9 d9d & fau e eerfae e, faga am
TF 2 fen o 5% W ol o us ufteR i uRefya wifs

Derive an expression for the force between two long straight parallel conductors

carrying current in same direction. Hence define one ampere. 5
OR

T Te & M fafgu) 39 fm & g1 T uRemR! fedl & a0y W gaw

SERECISIY

State Biot-Savart's law. Use it to determine magnetic field at axial point of current

carrying coil.

o e .

forelt Tliela & | Jfdfdd o9 @1 AMIfhd fhiol STRE THTHT AHSAETI SHRT TaEA

e & o = fepiferm) 5

Draw a labelled ray diagram showing image formation in an astronomical

telescope. Derive expression for its magnifying power.
OR

B & fagra & fafeul TR WA 1 ST Hd g TRl 9Had @ w1 9Haa
T8 § e a9esy|

State Huygen's Principle. Using Huygen's construction, explain reflection of a
plane wave by plane surface.

T o S w22 o e @ wewa ¥ fagia o wrifafy e 5
What is A.C. generator? With the help of circuit diagram explain its principle and

working.
OR
(i) SR ING 1 B? W Th Y5 O hl el T, F Sl S @ dl Tk, =W
G Y SR I8 K@ fF diced e U ww @ wen § g 3
What is phasor diagram. Draw a phasor diagram when a pure resistor is
connected across an a.c. supply and show that voltage and current are in the
same phase.

(ii) 25.0 mH 1 TF Y5 Wk 220V & TF S0 ¥ eI 31 A S #1 219fa 50 Hz
g o uftuey &1 TR UfaEd T rms O A STl 2

A pure inductor 25.0 mH is connected to a source 220V. Find the inductive
reactance and rms current in the circuit if frequency of the source is 50 Hz.
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