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General Instructions:
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There are 35 questions in all.

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 choice in such questions.

Use of calculator is not permitted.

gaue-31
SECTION-A

(TS UvT)

[Objecttive Type Questions]

Trafataa agfasweda v ot |t faskeq g
Select the current option of the following multiple choicequestions:

1. &HA 2.0 D 1 HE & —1.0 D &0l o Rl o7 o/ o §7eh | @ 8| I8 SaNH Fefated
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(@) f=100cm o AERI @ (b) =100 cm & STOER &H
(c) f=50cm s ARFER | (d) f=50cm e STTEN &H

Alens of power 2.0 Dis placed in contact with another lens of power-1.0 D. The combination
will behave as a :

(1) Converging lens of f=100 cm (b) Diverging lens of f =100 cm

(c) Converging lens of f =50 cm (d) Diverging lens of f =50 cm

2. forelt W gemaell o aifgeas SR A & wwa T wEen: £, @R £, ¥ fwdt gam fom

1 SAfeeh TEH W wH b fog geHsell | e =e:
(@) fy ¥R f, %4, R £, > f, (b) fy SR f, 4, SR fy>f,
(©) fy 3R f, e, 3R f,> f, (d) f, ¥R f, s, @R f)>f,

A compound microscope has an objective and an eye piece of focal length f, and f,
respectively. To obtain a large magnification of a small object, the microscope should have:

(@) fyandf, small, andf, > f, (b) fyandf,small, and f, > f,
(c) fyandf,large, andf, > f, (d) f,andf,large, and f, > f,
3. ST i ATcehdl, SIfUT W:
(1) &t © (b) THA A B (c) &t B (d) T8 | = T
On doping the conductivity of semiconductor:
(a) increases (b) remains same (c) decreases (d) none of these
4. T ¥ @ FF-w eErEe sl aEfad R
4V R -3V
@ Oo——AMW—> o
-2V R +2V
6 O—— M > o
3V R +5V
© O WW——> O
oV R -2V
@ O AMVW—> o
Which of the following diode is forward biased:
4V R 3V
@ O MWWW—> o
-2V R +2V
0 O——MWW—> 0
3V R +5V
© O——AMWW—> O
oV R -2V
@ O MW—]> e
5. T-feReon &1 frafa & = w1 F A 22
C C
a) 2C b) C ) — d) —
(@) (0) © 3 () 7
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What is the value of speed of y-rays in vacuum?

C C

(@ 2C (b C © = (d) 7
6. < WAl o &4 oA ool fagd Wl %1 Yehid Bl e

(a) eeRTta (b) SerEH

(c) wfaehfda (d) S ¥ | HiE T

Nature of electric force between two protons is:

(a) Attractive (b) Neutral

(c) Repulsive (d) None of the these
7. fr= § 9 ‘e’ o forT wEm B geRdn @

(a) AT g (b) | gy (c) <At d) ®E T

Which of the following can be used as ‘shunt’?

(1) Highresistance (b) Low resistance (c) Both (d) None
8. T gvflg LCR uRuy o forq ot emafa &1 &0 o1 9 Tl €

@) W% (b>w=% (c)w=\g (d)w=é

Which relation is correct regarding resonance frequency for a LCR circuit:

@ w-e O s © w= L @ =L
9. TH @A AIMYF F T 3 gL TH 3THl FHU1 o foIu Heee sifesham g1 , @ Fehivi ior

e 8-

(a) 0° (b) 90° (c) 180° (d) 45°

The impact parameter for an alpha particle approaching a target nucleus is maximum
when the scattering angle is
(a) 0° (b) 90° (c) 180° (d) 45°

T Ugl oF ST T IR /are | fatau—
Answer the following questions in one word—

10. 39 UREEA 1 AW TR S GRRT oF fohdl SToR¥e o Jehidd wHl o 9N IR A oh fag
iR 21

Name the phenomenon which is responsible for bending of light around sharp corners of
an obstacle.

11. o o efewr wfn & =1 wfwr afn?

Is electric current a scaler quantity or vector quantity?
12. TF SERM H g W TH G99 6 & B Ham V¥ T W W 9 5 B fem
BRI

N
What is the direction of the force acting on a charged particle ¢ moving with velocity V in

IR
a uniform magnetic field B ?
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fror Tt T ufE A
Fill in the blanks—
13. TF p Ha F FU b AT I-F0A -2 BT AT oo Bl
The De Broglie wavelength associated with a particle of momentum (p) is given by ................ .
14. TEEH WA & AT v goft v wehTer W BT 22
.................... series of H-atom lies in visible range?
15. Aq9H W gfg oF WY, Tk Hifcaeh =reish W qo Seisheil 1 STIaTE O ..o S 2l

With an increase in temperature, the drift velocity of free electrons in a metallic conductor

AfIHAT (A) TAT W A HRUT (R) T ifera foham T 71 37 wal ot samgder ufeq i e
fau T faswedt & (a), (b), () R () § | W & & H fasheq Ffw—
(a) @R (A) @ ®RO (R) <Al o & de1 Ru (R), Afqwed (A) &1 H& =amen
HI T
(b) THUE (A) 991 HRO (R) <A TF € wfeh RO (R), ATReH (A) H1 Tl = &t
FH 2
() fTher (A) T B, oAfehd &R0 (R) 39
(d) @A (A) 991 SRO (R) T 16 2
Questions number 16 to 18 are Assertion (A) and Reason (R) type questions. Two statements
are given— one labelled Assertion (A) and the other labelled Reason (R). Read the statements

carefully and choose the correct option from the codes (), (b), (c) and (d) are given below—
(1) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation

of Assertion (A).
(b) Both Assertion (A) and Reason (R) are true, but the Reason (R) is the incorrect
explanation of Assertion (A).

(c) Assertion (R) is true, but Reason (R) is false.
(d) Assertion (R) and Reason (R) both are false.

16. FPTRAT (A) : TH H T W I FT A WAl H W T wRA L
HROT (R)  : TS THE FE O ¥ et a5 2
Assertion (A) : Colours can be seen in thin layers of oil on the surface of water.
Reason (R) : White light is composed of several colours.

17. ST (A) : WA F S (E) aﬁxqﬁn(p)wwasqw%ﬁsng
HEOT (R)  : M TH HU FI AT AR @ 2
Assertion (A) : The energy (E) and momentum (p) of a photon are related by p = % .

Reason (R) : The photon behaves like a particle.
18. fTHAT (A) : TRIg foraea & s g et 2
HROT (R)  : fowsd el 1 e Sed ol S A9 %1 el se Holl 9 afuss gl 2|

Assertion (A) : Energy is released in nuclear fission.
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19.

20.

21.

22.

23.

Reason (R) : The total binding energy of fission fragments is larger than the total
binding energy of the parent nucleus.

ues-d
SECTION-B

( etfaerg ST w9 )
[Very Short Answer Type Questions]

S ST T FACHIEBIO A 7 TYA TR W THHT I FA FT S 22
What is quantisation of charge? Why it is ignored at macroscopic level?
OR
forelt frehm = STeRT g, = 2.5 x 107 C T g =—2.5 x 107 C 1z ¥ foigsti A: (0,0, -15cm)
A B: (0,0, +15 cm) W e &1 b 1 el SIewr qen o fgyd snyol @ @2
A system has two charges g, = 2.5 x 107 C and g5 = 2.5 x 107 C located at points A : (0,

0, =15 cm) and B : (0, 0, +15 cm) respectively. What is the total charge and electric dipole
moment of the system.

frwafts o fam &1 Soor@ wifs)
State Kirchhoff’s rules.

OR

HW 1 AW (27°C) W RE qroe-sere w1 wiaE 100 Q B AR qroe-3tere w1 g 117 Q
21 dl ergEd 1 9 A g2 giies & gl 1 ar-Tone 1.70 x 1074 °C! R

At room temperature (27°C) the resistance of a heating element is 100 Q. What is the
temperature of the element if the resistance is found to be 117 ), given that the temperature
coefficient of the material of the resistor is 1.70 x 10~ °C™".

39 TreoHHieT =1 sTavas HH & dicediel § hd 98el Tohd 27

How can you convert the glavanometer into voltmeter of required range.
e 0 F 2 T WA % wE I swEn fafem
What are microwaves? Write down any two uses of these waves.

Tk o AB ! U fadet 40 & oEe @ foh o @ wn 2, wn e R

(i) ToRToT STR@ 1 G W S g o Hidtes o fTE{0T w1 g9iar €
(ii) A% 40 o WEds Hag o Tree oY fEE i wren w1 e S dt giatae @ feef sii
e o9 werferd ii?
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An object AB is kept in front of a concave mirror as shown in the figure.

]

B C F

(i) Complete the ray diagram showing the image formation of the object.
(i) How will the position and intensity of the image be affected if the lower half of the
mirror’s reflecting surface is painted black?

3rgar
% fafhegs gR @R #R & w9 99 U0 (WRE o fIR) & ®9 § fFE YER & Tedid d0
1 IYART fomran ST 27 3197 I o GHAT § HNUT SdEy)

Which type of spherical mirrors are used by the dentist and as side view mirrors in cars?
Give reason to support your answer.

24, TR 9 enfaEE W () n-THR H1 FEH, R (W) p-FHR F FfCH FE TER W
fohal STl 82 3 Wl o Yok Siefeoieh W SgHeT Sy deehl i AW ey

How are (a) n-type semiconductor, and (b) p-type semiconductor obtained from an intrinsic
semiconductor? Name the majority charge carriers in each of the semiconductors.

25. TER-HEST gR1 94 1 el I=1 T UeHhI-H01 o Yh10H FIIT ol HOEAcHeE H&q0 S|
ST Uew-H0N HT Tas el kI SO RA @ T, 99 ST w1 fhedw g 9 wefad
Bt 2

Draw a schematic arrangement of the Geiger-Marsden experiment for studying o-particle
scattering by a thin foil of gold. How will the distance of closest approach be affected when
the kinetic energy of the a-particle is doubled?

ue-q
SECTION-C

(g 3T Te)
[Short Answer Type Questions]

26. (i) <= feu wu snwel § fwifia ey fo frefafag sfaferan somedt @ sremn soamed 2:

12 12 20 4
Cy+ °C, — “Ney, + 'He,

TRATY] A m(*He,) = 4.002603 u
m(*’C,) = 12.000000 u
m(*Ne,,) = 19.992439 u

(i) HERRE 0P, IR AEEeH (N,) F AR S B SO @ 72
(i) Determine from the given data, whether the following reaction is exothermic or
endothermic:
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2C, + °C, — *Ney, + *He,
Atomic masses: m(4He2) 4.002603 u
m(*’C,) = 12.000000 u
m(*Ne,) = 19.992439 u
(i) What is the ratio of nuclear density of the phosphrous *’P,; and nitrogen "N ?

OR

R w1 gHU AR fafeu) aR & sifauEidl oF ST g yefkia wifse fh gegiem W] §
nell Ge e | ufehHl i B TOER Wi el Soll, n? o ek eIl erdl 2l
State Bohr’s second postulate. Using Bohr’s postulates show that for an electron revolving

in n™ possible orbit in a hydrogen atom, the total energy of the electron is inversely
proportional to 1%,

27.meﬁum(ac)aﬁﬂamfamﬁrﬁamThaaéamﬁmmwmg
H 7@ &viE =@ ‘@’ | JOH & At N @9l IR STUe-Fe &Fda A &l fohdl puea
H 9Ra fqa-am@s a9d (emf) o fou =5 yra Hitwal

State the principle of an (ac) generator. Obtain the expression for the emf induced in a coil
having N turns each of cross sectional area A rotating with a constant angular speed ‘w” in

a magnetic field E , directed perpendicular to the axis of rotation.

OR
TR fFe fagia W s #5381 S=arl S SR T SwR | FiE U S fafau)
rdfash TR W Fell &F o fou TR Rl A FREl H1 Seer@ Hifeul

What is the operating principle of transformer. Write any one difference between step-up
transformer and step-down transformer. Write any two factors which are responsible for
energy losses in actual transformers.

28. wehI-foRpd yra & 82 equfad fafezor @t fafu= doaet o fau yehfrer-om qen afega
fava & o= sme@ Eifau) waa: fRe fava =1 aRefia sifsm)

What is photoelectric effect? Plot the variation of photocurrent with collector plate potential
for different intensity of incident radiation. Hence define stopping potential.

29. (i) WY o qUI SYfieh WekA § o Arcqd 22 vl eqaiien Wed o fory < etevaes il
fefem)
(i) 39 WeAH § YT H A1 GReRfed shitoe fS9eh faw arg o6 dme shifdes v &1 79
45° 21
(i) What is meant by total internal reflection of light? Write the two necessary conditions
for total internal reflection to occur?
(if) Calculate the speed of light in a medium for which the critical angle with respect to
air is 45°.
30. frelt P—n @i ere w1 sl am™ § V-] sAfvenafoes o stegeq & wafe afuy
AT FARYI V — ] AfTenafitg &1 YA Fid gU SHIE Hi <ol dleedl A1 he A dieedl Sl
gftsfeq smifs

Draw experimental circuit arrangement for studying V —I characteristics of a P —n junction
diode in forward bias. Define threshold voltage or cut-in voltage of diode by using V -1
characteristics.
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g us-q
SECTION-D

(FT WE eia e )
[Case Study Based Questions]

31. faga ¥ 1 i THE H Rl foviv & 9@ yeifed emEw o wRmnr g0 o R ?1 g

vl ®, fagd e o aTe i <X ki foR[ U whed @1 URaEl o @R fendt form uftuy o
SRl 1 S SRUMEY B, o WaTe @i ke o fauda fen i fagd um w6t fen amn S 2
Tg g T TR 9 9R HY oo S F D S A U K qredih e g S €1 uigy §
T T qel THA A 1 Wl R Sigd WU %1 UgHie 98 Sl g1 Ui o wiadi
H qa off ofeR ol @ W uiwe § foe ugrel W g9H g den M SR hIE o e
o AR @ SEd 2l

() Trafafad & 9 feg dou &1 9 s wer S 272

I A I’ r

@ 0 7 © @) —=

(i) <@ FOH IR, 59 9 Y% 1 Gy 1Q €, FHR hH § SIS W 21 3@ GaASH
wfaQe ghm:
(@ 10Q b 10 ©) 01Q @ 0
(ifi) wieRieeman (a1 fafere wfeia) =1 foarfa o 2:
(@) [ML*T?A™ ) IMLPT2A® () [MLPT?AY (d) [ML*T?A7
OR
arepfa | fem@mg 7y [ SRV % Ww o, Ronesh Wil o W &5 i 9EEE i

>
»

A —>V
(@) AB (b) BC (c) CD (d) DE
(iv) T 9d o dRe Ffaiy 1 g3 fafau)
Electric current is expressed by the amount of charge flowing through a particular area
in unit time. In other words, it is the rate of flow of electric charges. Conventionally, in an

electric circuit the direction of electric current is taken as opposite to the direction of the
flow of electrons, which are negative charges.

It is observed that the ammeter reading decreases to one-half when the length of the wire
is doubled. The ammeter reading is increased when a thicker wire of the same material and
of the same length is used in a circuit. A change in the ammeter reading is observed when
a wire of different material of the same length and the same area of cross-section is used
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(1) Which of the following relations is called as current density?
I A I’ r
- p = - d) —
@ - ® © = ()A2
(ii) Ten identical wires each having a resistance of 1 ohm are connected in parallel. The
combination will have a resistance of
(@) 100 b 10 (c) 010 (d) 0
(iif) Dimensions of resistivity (or specific resistance) is
(@) [ML*T?A™ ) IMLPTP2A® () [MLPT?A™Y (d) [ML*T?A7
OR
From the graph between I and V as shown in figure, identify the portion corresponding

to negative resistance.
A

»
»

A —> V
(1) AB () BC () CD (d) DE
(fv) Write formula for the internal resistance of a cell.

32. ferdlt wfekiorsr o werfed gH oiell ¥R Q9 ac Sieed! GWH shell H @d &1 W Uk, Gl sreren
Tk HaloH ot aieuel § wE I B 1 ac URUY § ORI 9 dieedl o ste ol HaY <90 ok
U &a e Y YR 1 A R €1 TSR T % SE @ gc IR 1 faver e Sierrgds
&1 ST €1 ok Ueh Hiew & St ot g oF qfia: SiviE o @ ¥ ol e €1 e V e [ %
AR Seh A &9 Y qRad-eial et o o i el s € %l Vand [ o uiEm
T A T o ST steen e o, U i, R # E) dieedr T o o SEEfeR
Y W Y& AU 0, sinwt T i sinwt HAA:, 3T 407 I W dieed T6 91 o 74 FEfd

FW 2

(i) 220V ac =1 fmr WM 2
(@) 220V (b) 311V (c) 110V (d) 440V

(i) T Y5 W qiue ° wiE e g 2
(@ PR (b) IR () ¥ (d) g

(i) Terdt ac Eiq 1 gfciers @ Sier T €)1 S9 de Al ¥R 9 Yge dieedl o s hielia
g §:
(@) 0°C (b) 45° () 90° (d) 180°

(iv) HGTE gfaemd (Xo) &1 TEhd (F) o @rel 9ied 1 % S

OR
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33.

34.

Tk 14 mH 1 Feelt § 100 HZ Fedrerdi ¥R (ac) Foifed 81 W1 &1 $8eh1 Hiasd i i)

Current through a resistor is in phase with the ac voltage. But this is not so in the case of
a inductor, a capacitor or a combination of these circuit elements. In order to show phase
relationship between voltage and current in an ac circuit, we use the notion of phasors. The
analysis of an ac circuit is facilitated by the use of a phasor diagram. A phasor is a vector
which rotates about the origin with angular speed omega. The vertical components of
phasors V and I represent the sinusoidally varying quantities v and i. The magnitude of
phasors V and I represent the amplitude or the peak values v,, and i,, of these oscillating
quantities. The projection of voltage and current phasors on vertical axis i.e., v,, sin wt and
i,, sin wt, respectively represent the value of voltage and current at that instant.

(i) The peak value of 220 V a.c. is:

(a) 220V (b) 311V (c) 110V (d) 440V
(if) The power dissipated in a pure inductive circuit is:
(@ PR (b) IR (c) Zero (d) None of these

(iif) Anac source is connected to a resistor. The phase difference between applied voltage
and the current flowing through it is:

(@) 0° (b) 45° (c) 90° (d) 180°
(iv) Draw the variation of capacitive reactance (X) with frequency (f).
OR
A 100 Hz a.c. is flowing in a 14 mH coil. Find its reactance.
gaues-g
SECTION-E
(S st )

[Long Answer Type Questions]
fopelt mreAm w1 quoEdis | UReia shifey) S ferdt Genfr w6t afeesmiet & e i wega
wered quid: R o oran @, df Ukl Wifar o fou e e

Define ‘dielectric constant’ of a medium. Derive expression for capacitance of a parallel
plate capacitor when the dielectric id inserted fully between its plates.

OR
(i) Teer Sgfaet & MW %1 fEw SR
(i) FHfaTa g3 W R adermn srEw w1 forenfud w6 | faan T wE g e @1
(iii) <Ed Toya =1 weff Ta W R fog W Sgd & w1 did o oo i et il
(i) Define Gauss’s law in electrostatics
(i) No work is done in moving a test charge on an equipotential surface. Why?

(iif) Derive expression for electric field intensity at a point on axial line of an electric
dipole.

(i) Tk Hieft e B e weE | €, 360 [ U Wered € W@ 2, 9N SU THEHH e
&9 B W W T}, W @ Al SAfshdd Yeehid ol o oholeh i ogcdicd shifwul

(if) wiaeea iR rgeehta ugrelf § g 31 3 warEy)

(i) Derive an expression for the maximum magnetic force experienced by a straight
conductor of length J, carrying current I and kept in a uniform magnetic field B.

(ii) Write any two differences between diamagnetic and paramagnetic substances.
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OR
THEAN T &9 § STEdRR fagd ¥7 9N W gd ST o fau e %1 Feard hifu)

Derive an expression for torque acting on a rectangular current loop placed in a uniform
magnetic field.

35. (i) Wl o Tl eAfqentor & foau g v e @2
(i) = o fg-fordt wam o ot eIk fommeht safamo w1 vl w1 sfeta wma w1
(i) What is the main condition for sustained interference of light.

(ii) Obtain the condition for constructive and destructive interference in Young’s double
slit experiment.

OR
fag = %+%:%,W@WWWWWWW@WHTW1¥
AYad B
Prove that —71114_1%2 ~Mhoh , when refraction occurs from rarer to denser medium at a

convex spherical refracting surface.
[
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