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General Instructions:

1. There are 35 questions in all.
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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.
SECTION-A

AfewTa sifafmar N, + *He, —» X + 'H, ¥, X frae fewm s 22 1

(a) O, () "N, () "0, @ "N,

In the nuclear reaction “N, + ‘He, — X + 'H,, X represents:
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(@ O, () "N, () 7Oy d "N,

2. TRt BT g H IR FEHE e h GHRK I SR AR H HreT T 21 SfEfdd @R
At difaes Tl 2: 1
(a) G T (b) FAHE F AR () T A (d) Tt et

A bar magnet is cut into two equal halves parallel to its magnetic axis. The physical

quantity that remains unchanged is:

(a) pole strength (b) magnitude of magnetisation
(¢) moment of inertia (d) magnetic moment

3. frelt wem | TR e wwa X-fRn, e g oiR ifedi W & fow frefafed ® 9@
FH-H s e THE wd 82 1
(a) T A (b) = (c) mafa (d) =

Which of the following physical quantity remain the same for X-ray, red light and radio
waves when travelling through a medium?

(1) wavelength (b) speed (c) frequency (d) momentum

4. f&gt goft LC ufwar &, St fFEt ac. S @ WA ®, @9 &1 omgfa ¥ 9fg e W T
EIGRIGH 1
(@) Yeawa: sgd 2
(b) Yaewd: Tt @

(c) e TG Afushad & St § 3R fRY seat I @ St 2
(d) TeS R I B Wt SR R =t 2

In a series LC circuit connected to an ac source, with the increase in the frequency of the
source, the net reactance:
(a) increases linearly

(b) decreases linearly
(c) first increase to become maximum and then decreases to zero

(d) first decreases to become zero and then increases

5.aﬁ%@%ﬁuﬁnﬁﬁ%ﬁwﬁﬁgaﬁqwx%aﬁ?ﬁwg%lﬁmﬁgmqw%

%, &l dierar gt 1
Iy Iy

(a) n (b) 5

() I, (d) I

In Young’s double-slit experiment, the intensity on the screen is I, at a point where path

difference is A. The intensity at the point where path difference g is:

@ 2 o) 2
() I (d) zero

Page-2

Qcaliegedun[a



6. Frafafiad § @ SF-H el frdt %o & Ham & WU SN Hag 2 sl auresd o famo

1 a0 FHEt 727 1
PA Pa
(a) (b)
> A > A
pPA pPA
(0 (d)
>\ » A

Which of the following figures represents the variation of a particle’s momentum with the
de Broglie wavelength associated with it?

PA PA
(a) (b)
» A » A
PA Pa
(c) (d)
>\
7. 1S HHAA qUT Fehdl 591 R o foRdl Staael <901 W SOad Y @l 81 TEtdd 9 hiE el
T B © formeRt B 'l 8 1
R R
@ ® (0 R (d) 2R

A plane wave is incident on a concave mirror of radius of curvature R. The reflected wave

is a spherical wave of radius:
R R

@ - &) = (© R d 2R

8. fordl wiea Mot 1 STTHA Hd THT el Uehl %01 & oy Goee qreet ad Sifrehad g
ST YHTE HI0 (9) B E: 1
(@ 0° (b) 90° (c) 180° d) 45°
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The impact parameter for an alpha particle approaching a target nucleus is maximum
when the scattering angle (9) is:
(a) 0° (b) 90° (c) 180° (d) 45°

9. % oY foa H $9E d&F W (0adqi 4/3) ¥ R fHd o 1 doed W 21 5 & I8
% TR % fRE fag ¥ 3w W we fam H &1 g 3R FR 391 g Wi B 21 W WA
2 1
(a) 15 (b) 20 (c) 25 (d) 33
A small object lies at the bottom of a vessel filled with water (refractive index 4/3) up to a
height H. When viewed from a point above the surface of water, the object appears raised

by n percent of H. The value of n is :
(a) 15 (b) 20 (c) 25 (d) 33

10. <ot o i o5d & fema g 872 1

What is the electric field inside a conductor?

11. TF p TR oMl TR 1 SHH! G GaR o 9 O Sl S ¢ SH aR B A G

fopet =rit? 1
A wire of resistivity p is stretched to three times of its original length what will be its new
resistivity?

12. X, 3R ‘Y, ®, ¥ ®F afusk feer @7 1

Out of "X, and *Y,, which one is more stable.

Y TR R e T TRt w1 wifd sgeRR w2 1
The semiconductor behaves as an insulator at .................... .

14. & Rt Gl &) afeewet & e w1 wWegd g gufa: o G S 2, @ SEeh eiftar &
T H Fald & T7 G s RIS iG] 1

The capacitance .................... from its vacuum value, when the dielectric is inserted fully
between the plates of a capacitor.

15. TR T HONT FpTd 1 oo T Sl R 1

.................... illustrate the particle nature of light.

T (16-18) |1 e fau U - Tk atRrmeH (A) X SHU @RUT (R)| e faw T e W @
WE W AUl

(@) A 3R R I 94 2, $iX R, A HT Gt =@ 2

(b) A R R I TF 2, R, A H &t =@ & R

(c) A 9 8, Wg R 30A 2l

d) A & ? R R H @ R

Directions (16-18) Two statements are given one labelled Assertion (A) and other labelled
Reason (R). Select the correct answer codes given below.

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

(b) Both A and R are true and R is not the correct explanation of A.
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(¢) Ais true abut Ris false.
(d) A is false but R is also false.

16. TR (A) : onfuras Ifgaal o fmivr ¥ swfag & om W fafas & skiaa st

21 1
HIUT (R) . fafeasi =t qorm o swifem o S o ifus g 2
Assertion (A) : Silicon is preferred over germanium for making semiconductor devices.
Reason (R) : The energy gap for germanium is more than the energy gap for silicon.
17. AfqReA (A) : TRl oREE IR SR SO GRS &9 ITH! Wl R ST
W fsft 7@ w2 1

HIUT (R) ;TR o it Sea TR &5 THEHM e g

Assertion (A) : The magnetic field produced by a current carrying solenoid is
independent of its length and cross-sectional area.

Reason (R) : The magnetic field inside the solenoid is uniform.
18. 3rfueke (A) : et faga &= o et o< vy oF 9/ 3R fRdt emew &1 ™F & § fowen
T ®E I B R 1

HITT (R) : TR faga w1 el = e 2

Assertion (A) : Work done is moving a charge around a closed path in an electric field is
always zero.

Reason (R) : Electrostatic force is a conservative force.
SECTION-B
19. TR T01 fhE YR SO Bl 82 37 QU ! SSHIE qUi o el Sl 87 2
HYCAT

X-THeol foFg R 3= Bl 27 9 fRon o &g |1 S fafe)

How are infrared wave produced? Why are these waves referred to as heat waves?
Or

How are X-rays produced? Give any two uses of these.

20. TRt Taa g *T g@Ar +5D ?1 9 3@ G i Rl g9 W gaEn W@ € @ T8 100 cm BIHY
T & ogdd o9 w1 Aifq FEER w1 T T HT AU IRk wifow) g - wi
&1 ATEdIH 1.5 2 2
The power of a thin lens is +5D. When it is immersed in a liquid it behaves like a concave

lens of focal length 100 cm. Calculate the refractive index of the liquid. Given refractive
index of glass = 1.5.

21. RFE Sl W @ A 2?7 wEgee W % fag swe W fafaw 2
arerar
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22,

23.

24.

25.

26.

27.

28.

T &fd 1 R fafen) Tifas o et 9 97 69 gRR gafid 872

What is meant by ionisation energy? Write its value for hydrogen atom?
Or

Define the term mass defect. How is it related to stability of the nucleus?

T>0K® T ffdt n-T#R 3R p-TFR & sefameri & fou s 9ve smw wifau) 2

Draw energy band diagram for an n-type and p-type semiconductor at T > 0 K.
T kg Wi i R S & greshig gl A 3R B Wl STiferen Rk eier 0.96
3R 500 1 FEHE TGt A IR B F TR 2

Define the term magnetic susceptibility. Two magnetic materials A and B have relative
permeabilities of 0.96 and 500. Identify the magnetic materials A and B.

feR-Sgfaet ¥ Foim fom &1 Sco@ FINT iR 30 I ot o fou 9w w9 9 fafew 2

State Coulomb’s law in electrostatics and write it in vector form, for two charges.
iy fre R wfqamn 9 fir= 82 2

How does resistance differ from impedance?

SECTION-C

Ry SRE H W " p-n WY SRSl % 3w ¥ fedt qof @ feewdt w6t fwenfafy

T § e Hifs) 3
3Tgar

el p-n WY SHEE 1 V-] Afvenaioe ifaw =men s fF sEe & w9 sty

e g faeso & fau Sugs s €

With the help of circuit diagram, briefly explain the working of a full-wave rectifier using

p-n junction diode.
Or

Draw V-I characteristics of a p-n junction diode. Explain how these characteristics make a
diode suitable for rectification.

STHA &1 THIE T &1 9w fafewl g3 & g0 I8 9uemse & Ak fmel o-F0 & s
Sl & A R I S A IH T W R T9E T_mM? 3

Define the term-distance of closest approach. How will it be affected for an a-particle, if
kinetic energy of the particle, is doubled?

o fRE og oF U8 Wl 330 nm AUREd oF WETH! YRl g YW fher S ® oal sEd
TR S SedtSid el €1 39 YRS W gl Scdsid oh feiu 3.5 x 1077 Wi Freta| sl
=feu| 3
Yiiehfeld whifSIT:
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29.

30.

31.

(i) emafaa fafeon &1 s, qen
(ii) RIS Teiae i Tfaw il

Photoelectrons are emitted from a metal surface when illuminated with UV light of

wavelength 330 nm. The minimum amount of energy required to emit the electrons from
-19

the surface is 3.5 x 107 J. Calculate:
(i) the energy of incident radiation, and

(ii) the kinetic energy of the photoelectron.

(i) Frel T foe A 2 fe e Tt p S R o e g s ey o
-0 ¢ o fau =S W= it 3

(ii) A€ & ThEHH & 7, 9 @ gm?

-

< experienced by an electric dipole of dipole

(i) Obtain expression for the torque

moment ? in a uniform electric field E .

(i1) What will happen if the field were not uniform?
3redar

12 pf o X HEEH HEIFS U7 FH W WAGA § IR TW "anH & fo ¥ 50V # Sei gt
21 30 TaeA | G Fa Sl a2 yehor § 92 @ ot W um o 9 i)
Two identical capacitors of 12 pf each are connected in series across a battery of 50V. How

much electrostatic energy is stored in the combination? Find the charge drawn from the
battery.

fartas & 1 frem fafaw Hev § s=men #ifve % 3 fF9 7R =mEEm 2 3
State the two Kirchhoff’s laws. Explain briefly how these rules are justified.

SECTION-D (CASE STUDY)

iives 3| o 2| 1 qeH w3 © Sefeh SEE el W Bl 98 gweH R V=R | %
fem %1 gwed 2, 9 T R 9% gt ufady i ufewfd s @ oiR T gt wreiw
Fleprll § TG X Thd B, WIR o8 W o W 1 ueH widl © o el S| w1 fem e
Fx & & VIR [ o e wre e ® srefq R, VW fRk T@ s 2

() @ g G e 1
(@) J=ocE () p=JE (c) E=p]J (d) (a) 3R () =F
(i) 3 KQ Wichiush o foli & de 12V &1 fawamRr o w21 3o o fhad faga o) e
w2 1
(1) 3mA () 4mA () 4A (d) 48 mA
OR

g =kl () i fom fafam)
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32.

(7if) WfcRI¥eRdl oF 9 T[ONE (o) I TRAMYG HifQ 1
(iv) ©N S () hEt Ui - wfew = st 1

A resistor obeys Ohm’s law while a diode does not. The assertion that V = IR is a
statement of Ohm’s law is not true. This equation defines resistance and it may be applied
to all conducting devices whether they obey Ohm’s law or not. The Ohm’s law asserts that
the plot of I versus V is linear i.e. R is independent of V.
(i) Which formula is correct:

@ J=oF () p=JE € E=p] (d) Dboth (a) and (c)
(ii) A potential difference of 12V is applied across the ends of a 3kQ resistor. How much

current is flowing through it?

(@) 3mA (b) 4mA (c) 4A (d) 48 mA

OR

Write the dimensions of electrical conductivity (o).

(iif) Define temperature coefficient of resistivity (o).

(iv) Current density (J) is which type of quantity— scalar or vector.

T A1 HEEUl qen A wWEY f9 Wil o emaml %1 SAfaeie 7, S oA % W | eI
FTER, Farh =1 formeht < &1 Wehar 21 fered uieeT § foRvor weRtyreRt w1 ufieen qRwf
Bt 21 < aga Frereey angell & faded & fau gemsfial oik gl w1 gawa w1 @ o
TR 1 qureed grn Tl it €1 st safaeRtor qen foede g esed i, S9 Ay
¥ oAt o foau off B0 €1 IRy yaor AR Sheel TR X S YRt @ 1 fafyred ?)

(i) He-Gag Sdl i IR i 1
(i) a1 o Tgfed wam o o iR formelt safqentor o forg vem=r =1 vid fetf@m) 1
(iii) < [, 1 SIgfad ehTer < hifad TreRisel W YA HIAT €| 59 TANA U YR FeRT
Ealiecice Bl 1
OR
Tuad Yfed Yo W b qedd
(iv) AR Yo 9 B € W T hoEEs Sid Th g U HE g W E? 1

The crucial new feature of waves is interference of amplitudes from different sources
which can be both constructive and destructive as shown in Young’'s experiment.
Diffraction phenomena define the limits of ray optics. The limit of the ability of
microscopes and telescopes to distinguish very close objects is set by the wavelength of
light. Most interference and diffraction effects exist even for longitudinal waves like sound
in air. But polarisation phenomena are special to transverse waves like light waves.
(7)) Define the term-coherent sources.
(ii) Write the conditions on path difference under which constructive and destructive
interference occur in Young’s double slit experiment.
(iii) Unpolarised light of intensity I, is incident on two crossed polaroids. What will be the
intensity of light transmitted by combination?
OR
What is meant by plane polarised light?
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(iv) What happens to the interference pattern when two coherent sources are far apart
from each other.

SECTION-E

33. T @ HiY HH AICeh] % A9 OO el 9 o [T SASeh fekitare, o, fagd um ww @
feen ¥ 9% W N o T TR & aRifid wifsw 5
arear

I el Teame &1 ot T fagia, w1 9w fafy gaemey

Derive an expression for the force between two long straight parallel conductors carrying
current in same direction. Hence define one ampere.
Or

Explain principle, construction and working of moving coil galvanometer by drawing its
diagram.

34. qof ordlter W F 22 qol onditer wRede i ufeedr o G9e g9 % fou orevash vl
IT@ FHIWU| STERTS G H TOEA § GEU H e Hifve fF qof afe wEdd &t
RERAT T SUAN YRR dget ¥ a fRan S R 5

3rear
TEY w1 fagia fafew sde @ &1 IWEM wW gC foRd uad @ @1 9Had g% §
e HHEATEY
What is total internal reflection? State the essential conditions for the phenomenon of total
internal reflection to take place. Explain briefly with the help of a necessary diagram, how

the phenomenon of total internal reflection is used in optical fibres.
Or

State Huygen’s Principle. Using Huygen'’s construction explain refraction of a plane wave
by a plane surface.

35. (i) U US U 1 el yoaed! o/ S @ Sl S €, d Th R0 $R@ SRy 3R
g fe@m foh dieea T U # welid® 90° T B 3
(i) e & Sgadewta o frm fafaw 5

(i) Draw a phasor diagram when a pure capacitor is connected to an alternating source
and show that there is a phase difference of 90° between the voltage and current.

(ii) Write down the Faraday’s laws of electromagnetic induction.
3rear

Yererd! Ui St F 22 fad e &) e 9 fagid 9 wrifafy gaseu

What is A.C. generator? With the help of circuit diagram explain its principle and
working.
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