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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)  This question paper comprises four sections —A, B, C and D.

(it) There are 37 questions in the question paper. All questions are
compulsory.

(i11) Section A — Question nos. 1 to 20 are very short answer type
questions, carrying one mark each.

(iv) Section B — Question nos. 21 to 27 are short answer type questions,
carrying two marks each.

(v) Section C - Question nos. 28 to 34 are long answer type questions,
carrying three marks each.

(vi) Section D - Question nos. 35 to 37 are also long answer type
questions, carrying five marks each.

(vit) There 1s no overall choice in the question paper. However, an
internal choice has been provided in 2 questions of 1 mark,
2 questions of 2 marks, 1 question of three marks and all the
3 questions of five marks. You have to attempt only one of the
choices in such questions.

(viit) In addition to this, separate instructions are given with each section
and question, wherever necessary.

(ix) Use of calculators and log tables is not permitted.

(x) You may use the following values of physical constants wherever
necessary.

c'= 3/ 108 m/s

h=6-63x 10734 Js
e=16x10"12C

U =4mx 107" Tm A~

gg =8-854 x 10712 C2 N1 m

1 = 9x 102 N m?2 C*
47‘[80

Mass of electron (m_) = 9-1 x 1021 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1043 per gram mole
Boltzmann constant = 1-38 x 10723 JK~!
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SECTION A

Note : Select the most appropriate option from those given below
each question :

1. Three resistors of equal resistance 3 (2 are connected to form a

triangle. The equivalent resistance between any two vertices of

the triangle 1s 1
(A) 10
(B) 2Q
(C) 3Q
(D) 6Q

2. In a single slit diffraction experiment, the width of the slit is

made double the original width. 1

(A)  The size of central maximum will be doubled but
intensity will be unaffected.

(B) The size-of central maximum will be reduced to half of
the initial value but the intensity remains the same.

(C) The size of central maximum will be reduced to half of
the 1nitial value and the intensity increases four times.

(D) The size of central maximum remains the same but the
intensity will be doubled.

3. An electron and a proton are moving such that the de Broglie

wavelengths associated with them are equal. They will have 1
(A) same linear momentum

(B) same kinetic energy

(C) same linear velocity

(D) same angular velocity
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4, ANYD FAl B DH-AT UYH I AT AT 8 b GeIHH TE&AT
20 < A < 170 = ST= o ATHRI b ToTT F9T FHoll Yid At 1T

Id &t 8 ? 1

(A) Yo ATHhT g
(B) UIshvI-HE@T (S=IshoTTiS)

(C) HTIHehIT &I hl 3Teheald Tehid
(D) YR & hl &g TIER 0T

5. 9l kd hl TG T HTHI H 34N b SRR B4 1 HRUT 3 I
(A) ST <kl 981 SgI GRI 39 hl TR
(B) . q01 SAT=i{eh GUrac <hl TICereT
(C) | W& =hl GiereT

(D) .l 78] 9gi gRT T o Jeh1ET o G, qad- R Ta&qo
o Th JUTE hi e

6. 1 uF 49 1 iz A4 ThEl ac 3THIEX T Bl Thdl & TR
JeTEd] dieedl (diee H) V = 200+/2 sin 100 t & TG 8 | 3THIX
&1 UTSATeh BRI 1

(A) 10 mA
(B) 20 mA
(C) 40 mA
(D) 80 mA
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4. Which property of nuclear force explains that the binding

energy per nucleon 1s nearly constant for the mass number of
nuclei between 20 < A <170 ? 1

(A) Strong nuclear force
(B) Spin dependence
(C) Non-central nature of nuclear force

(D) Short range property of nuclear force

5. The appearance of rainbow in the sky during rainy season is
due to the 1

(A) phenomenon of refraction by water droplets
(B) - phenomenon of total internal reflection

(C) = phenomenon of reflection

(D) combined effect of the phenomena of reflection, refraction
and dispersion of sunlight by water droplets

6. An alternating voltage (in volt) given by V = 200 +/2 sin 100 t

1s connected to 1 ul capacitor through an ac ammeter. The

reading of the ammeter will be 1
(A) 10 mA
(B) 20 mA
(C) 40 mA
(D) 80 mA
.55(B)/B. 7 P.T.0,
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7. I TohHl Th HuSell § g/ H 0-01 A 1 Iierd Tepel gadl fueell |
2% 1072 Wb & Trehld Folod ol Il Icqel oHdl 7, dl aFi
IS T A=A Yehed (390 1) @ 7
(A) 3
(B) 0-5
(C) 2
(D) 3

8. ¢l 9dl, [k fo.91. 9 (emf) e = 4 V AU &5 = 6 V R T
Il r1 = 0-5 QAT 19 = 0:25 Q &, & URE FANH I JdEATH
f9.91. 9 (emf) e qUT A AT r o qod HoA gRI fohal ST
Hehdl &, Tl 1
(A) e=43V r=0750Q
(B)  €=6:3V, r=0-16 Q
(C) €=03V, r=016 Q
(D) & =2:3V- Jr=0:26 Q

9. HHF (THUS H) o WY N (A H) i foeror = feu SER @1 @ 2

I =3 sin ot + 4 cos wt.

T ST a7 A1 A (rms) A9 8 !
3
(A) & A
4
(B) . A
5
(C) 5 A
7
(D) = A
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If a change in current of 0:01 A i1n one coil produces a change
in magnetic flux of 2 x 102 Wb in the other, then the mutual

inductance (in Henry) of two coils 1s 1
(A) Zero

(B) 05

(C) 2

(D) 3

A combination of two cells of emis ¢4 =4 V and ¢ = 6 V and
internal resistance ri = 0:5 Q and ry9 = 0-25 Q connected 1n
parallel, can be replaced by an equivalent cell of emf € and

internal resistance r given by 1

(A) €=43V, r=0750
(B) vt — (- 16)C)
(C)- €e=83V, r=016 Q
(D) €=23V"wr=0260Q

Current (in A) varies with time (1n s) as

I =3 sin ot + 4 cos wt.

The rms value of the current is 1
3
(A) 75 A
4
(B) 75 A
5
(C) 75 A
(D) \7@ A
.55(B)/B! 9 P.T.0,
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10. STl JehIel Teh HIEIH © {99 3(9ecTeh o fehdll o ATSIA H T8 Ll
&, dl TehIRT Rl hid-HT HiTdeh YT YNdidd 7g7 sl a8 ? 1

(A) U
(B) ™M™

(C) =Td

(D) AT

712 : 39k IH 4 Reb T &1 Gid e |

11. n-S6R % 45 AUATIH H A0 §US H Heh SAFLA] ohl T&IT G

que d foeri <t & 9 gl 3 | 1
12. TorEl R Q92 o Jrachid &5 1 HEJIEL Th sl HIsh i \/%
AT 8 | 39 T 9T Jfd IV &1 IH 8 | 1
13. Tohelt 3rdaTeies O AW dTEehl ohi Taeierdl 38eh O T STIIIH
dicedl hl gdl 3 | 1
14. p-n T & qEE § p-fR & w1 A qan n-fR
el & o7 <fiaa o SN i & | I

15. WohIST <hl Bie TUeer 4 Tohell g5 T &t TR Agfd o WehreT <hi diieraT
39 W Ifd m2s MUlTd BIEHT hl % TR Bl 8 | 1
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10. When light travels from one medium to another of different

refractive index, which physical parameter of light does not

change ? 1

(A) Wavelength
(B) Amplitude
(C) Speed

(D) Frequency

Note : Fillin the blanks with the appropriate answer.

11. In n-type extrinsic semiconductor, the number of free electrons

1in conduction band is than the number of holes 1n

valence band. 1

12. The vertical component of Earth’s magnetic field at a place 1s
1

J3
at that place. is . 1

times the horizontal component. The value of angle of dip

13. The mobility of charge carriers in a semiconductor i1s

of the voltage applied across it. 1

14. In biasing of p-n junction, p-side is connected to the

negative terminal and n-side to the positive terminal of the
battery. 1

15. In photon picture of light, intensity of light of a given

frequency at a surface 1s proportional to of photons
incident on it per m2s. 1
.55(B)/B! 11 P.T.O.
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16. TRl ATy = % I58 o Y fog W RR-Igd-&9 I8 &
AeTraad = gHT AT ? 1

17. TREl BIEQISH THTY] hl HHETEET H hell § IiGhAT hid §Y TohH
SAFS oh U el <hl B 3R 3UY Hag ¢ S auleed § &

g9y gid1 g ? 1
18. <hiS IAd YUl Fed gl ATHTE yfdfers o= sH=7dr 8 2 1
HAAT
g 3TIdd Y Fed Bl HTHT gfdferes sH@T 8 | &= 2 1
19. TOR[A-greehia 0T &1 oI o1 o faRgu | 1
HAAT
foreIq-gFeeh i Y01 T B 1 1w fafen | 7
20. SIAHI-SHL AW H SAFHI shl GUT Tehid shl TATMUT i o ToIT ITAM
<hl ST aTedl GiEredT i A1 Rau | 1
QUE @

21. @l fowg 3@ qy=15x108 C AN q9 = -3 x 108 C 9§ #
@-@ﬁGOcmﬁ@Wﬁ%%lﬁmaﬁﬁﬂﬁww
@ T AEY qp 9 39 Toig =l gt 1 oy o o fagd fave 3=
g | 2
22. YHW-fOEd I9E % FEY H Yg ULl fawd’ AR CEadl e <hl
gitmT ferfige | g3 afSei & <ff= gey 1 gurie aren adeR fafee | 2

23. TR TFaehid UIY hl HUTEAT — 16 x 105 8 | 39 UgIY ol YgaTHY

3TN Heh gl TUIYH fofiau | 2
FHUAT
(1) TR graeh, qYT (i) Tad-gFaeh a9 o T Tk g1 ol =3
hid THI 394 BIH dTcl g1 Hawaqul TUTT hl SITEAT shilaT | 2
.55(B)/B .
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Note : Answer the following :

16. At the surface of a charged conductor, why must the
electrostatic field be normal to the surface at every point ? 1

17. For an electron orbiting in the ground state of a hydrogen
atom, what 1s the relation between radius of the orbit and the

de Broglie wavelength associated with 1t ? 1
18. Why does a convex mirror always produce a virtual 1image ? 1
OR
A concave lens always forms a virtual image. Why ? 1
19. State Lenz’s law of electromagnetic induction. 1
OR
State Faraday’s law of electromagnetic induction. 1

20. Name the phenomenon which 1s used to establish the wave
nature of electrons in the Davisson-Germer experiment. 1

SECTION B

21. Two pointcharges, q; = 15 x 1008 C and qy = — 3 x 10~8 C are
separated by a distance of 60 cm i1n air. Find the distance of a
point on the line joining the two charges from charge qq, at
which the electric potential 1s zero. 2

22. Detfine the terms ‘stopping potential’ and ‘threshold frequency’
in relation to photoelectric ettect. Write the equation which
relates these quantities. 2

23. The susceptibility of a magnetic material is — 1:6 x 10-°.
Identity the type of material and write i1its two properties. 2

OR

Explain the two properties which are important in selecting
the material used in making (1) a permanent magnet, and
(11) an electromagnet. 2

.55(B)/B; 13 P.T.O.
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24. AT H AT hifeiw o ore gopr forelt SR s/ie <1 3y fomeh
A de Fast 9 = de dicear gd v | TRam SA1dT 8 | 2

25. Tohdl TCU 7T 9qTY <hi oEfd Jialiaehdl ehl THATYT TIRgT | Tohel 41 <
JEd JfaEehdT A9 M W 1 §¢ Jdl 8, STelfch AYTcTohl o JhLul
H I8 9 ATl 8 ? 2

SHUAI

ATETE [ % hlg dTeieh 19,91, 91 (emf) V o foh&l dc &d & &FIfSId
2 | e 39 =ereh o orars efii-efit Wiwet 9 T oS, @
(i) Sciardil bl 379dT8 AT, qAT (ii) TTeieh ol Iy fhd ThK
guTfed 8 2 3794 I <hl gfee Hifsy | 2

26. HTWhIY foigue 3T ATIHhIT ATId TihIT3T o s faHed hifeu |
T YTshAT T Tsh 32Tl cifald | 2

27. Tt @ AR I 98 Th L ! IR HUSa H HIST T 7, AR
it n B0 A &g B Al gureer Fueedt § grer w g | afe g
TR § PUSTTAl § HHM ORI JaTfed 8idl 8, dl 31 PUSTAl o gl
T 3cTd EIR AT T IUTd [T hifog | 2
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24.

25.

20.

27,
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Explain briefly how a zener diode 1s used to obtain a constant

dec voltage from the unregulated dc input. 2

Define electrical resistivity of a given material. Why does
resistivity of a metal increase with temperature whereas in the

case of a semiconductor 1t decreases ? 2

OR

A conductor of length / is connected to a dc source of emf V. If
the length of the conductor is tripled by gradually stretching it,
how will the (1) drift speed of electrons, and (i1) resistance of

the conductor be affected ? Justify your answers. 2

Distinguish between the processes of nuclear fission and

nuclear fusion. Write one example for each process. 2

A long wire is bent into a circular coil of one turn, and then
into a circular coil of smaller radius having n turns. If the
same current passes through the coil in both cases, then find

the ratio of the magnetic fields produced at their centres. 2
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28. hlz Idcl O TRl foire 1 SATETd Jidiers i@ ¥ 10 m gl W fed
UG W SAA1 2 | Il Afdfsrel T @YU 19 7, 1 $6 0¥ hl Bihd gl

FTd <hifST | 3

29, WX % SANFEIAI &1 IUAN Hih Tg SUNEY o fopell BESISH TTHI
I ndl e § qiGRAY d g el sotaei@ o T (1) e <hr forsam
nZ o STIHAINI, qAT (ii) SAFA sl B Hofl n? o SYcshAIIIA!
gl 2 | 3

30. dHI-HEe . _RgU | 39 € o1 ITAT &ish [hdl ERETs!

It PUSel b A o et fomg W grarehia & & T =i Yeu
<hITTT | 3

31. TRl ¥gwh g&Haeli H 4 cm BIhE Gl o AWgIIH FN 10 cm Hihd
il <kl ATIeRT h1 IUATT TohaT T B | $Heh AWETIHh ¥ ¥ 6 cm Gl
T his foFel W1 8 | Fi¢ A Fidisrs T g8 hl =Hqq gl W
g9qT B, A (i) AEYA &HdAl, dUl (ii) GEUSSf hl TR UREhictd
<hITT, | 3

HAAAT

fohtl T glaRih o UGS <hl ®IhH gl 4-0 m AT =AH
15 cm @ | 38kl AERT hl BIRH g 2-5 cm TAT YR sl qUIC
6000 A 2 | 39 el hl MEHA &ual R faved ewar uiepford

ShITTT | 3
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SECTION C

28. A convex lens produces a magnified image of an object on a

screen placed 10 m from the lens. If the magnification of the
1image 1s 19, then find the focal length of the lens. 3

29. Using Bohr’s postulates, show that for an electron revolving in
the nt orbit in hydrogen atom the (i) radius of the orbit is
directly proportional to n?, and (i1) total energy of the electron

is inversely proportional to nZ. 3

30. State Biot-Savart law. Use this law to derive the expression for
the magnetic field due to a circular current carrying coil at a

point on 1ts axis. 3

31. A compound microscope uses an objective of focal length 4 cm
and eyeptece of focal length 10 cm. An object is placed at 6 cm
from the objective lens. If the final image 1s formed at the least
distance of distinct vision, calculate the (1) magnifying power,

and (11) length of the microscope. 3

OR

The objective of an astronomical telescope has a diameter of
15 ecm and a focal length of 4:0 m. The eyepiece has a focal
length of 2:5 em and the wavelength of light 1s 6000 A.

Calculate the magnifying and resolving powers of the telescope. 3
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32. Ykl 3cHsich SRS o hiFhRl THGA hl SRS I | JRHiEh
AIEIed ATl shl o B JohIST 3cesish el (LEDs) @ g Hgwaqul
Y feTieT | 3

33. TopHl 21fd 3= iUy o dlecHiel ol fohHl O o & ° 9aiftad A
UL 3Hh! UTSATeh 2:2 V& | 39 39 dlechie o R d 5 Q &1 &g
gfauy Sre fear mam 8 | A SieeHet i1 Uieateh "eet 1-:8 V1§ SI1dl
8, a1 I 1 ATeh IqUE Td hitT | 3

34. fA=fcfgd s 3 T 3

(a) &, [RH GET FId ¥ A Tl T o HE H His =8l g
1T W ¢f STt 8, d 39 o147 shl BT o heg UL hig THIAT

fog fe@Ts <at & | 3Heh! gfte shifT |

(b) Yk T2t ¥ g4 areaT Toaaq ford Jehi fg-fEilt S o6 safdento
O 9 gafyd g 2

(¢) & His forg @ foreft 3Ta oid & ®ipd W oo giar 7, @
forta wepT1 & qT <l SARiT T BT B 2
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32. Explain the working principle of a light emitting diode. Write

O AS

two 1mportant advantages of LEDs over the conventional

incandescent lamps. 3

33. A very high resistance voltmeter 1s connected across a cell and
reads 2:2 V. A 5 Q resistance 1s now connected across the
voltmeter. If the reading in the voltmeter drops to 1:8 V, then

find the internal resistance of the cell. 3

34. Answer the following : 3

(a)  When a-tiny circular obstacle 1s placed in the path of
light from a distant source, a bright spot 1s seen at the

centre-of the shadow of the obstacle. Justitfy.

(b) In what way 1s diffraction from each slit related to the

interference pattern in double slit experiment ?

(c) What 1s the shape of the wavefront of light emerging out
of a convex lens when a point source 1s placed at its

focus ?
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36. (a)
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(c)

(a)

(b)

SECTION D

Define electric flux. Write 1ts SI unit.

Using Gauss’s law, derive the expression for the electric
field due to a wuniformly charged thin spherical

conducting shell at a point (1) outside the shell, and
(11) 1nside the shell.
OR

An electric dipole of il)ipole moment E) 1s held 1in a
uniform electric field E . Obtain the expression for the
torque acting on the dipole. State the direction along

which 1t acts.

In this case, obtain the amount of work done for turning
the electric dipole from the position of most stable
equilibrium to that of most unstable equilibrium.

Distinguish between unpolarized light and linearly
polarized light.

An unpolarized light 1s incident on the boundary between
two transparent media. State the condition when the
reflected light 1s totally plane polarized. Obtain the
expression for the angle of incidence 1n this case.

How will the speed of light in glass change with the
increase of wavelength of light ?

OR

Write the necessary conditions for the phenomenon of
total internal reflection to occur. Derive the relation
between the critical angle and refractive index of the
medium for total internal reflection. Give the significance
of the word ‘total’ in total internal reflection.

Explain the working of an optical fibre. Mention their
two 1mportant uses.
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37. (a) Derive the relation for resonance 1n a series LCR circuit

connected to an ac source of variable frequency.

(b) Explain the terms (1) Q-factor, (i1) Power factor, and
(111) Wattless current. 5]

OR

(a) Define self-inductance of a coil. Write 1ts SI unit.

(b) Derive the expression for self-inductance of a long

solenoid.
(c) What are eddy currents ? Write their two applications. 5
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