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Please check that this question paper contains 15 printed pages.

Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please check that this question paper contains 30 questions.

Please write down the Serial Number of the question before
attempting it.

15 minutes time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer
on the answer-book during this period:
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a3 :

@)
(ii)

(1it)
(iv)
(v)

(vt)

a5 g97 fErd & |

59 997-77 § FT 30 Y97 £ | YA 1 7 8 7F & 97 Sfq-orgsaid yv &
3T J% TEH 3F F 8 |

979 G 18 ¥ Y% y¥9 & 3% 1 8, ¥v9 19 § 27 § I&F y99 T 3%
FT 8 79 397 28 T 30 ¥ TF I qid 3% F 8 |

Y99-97 § 5T W I3 ld%cq 761 8 | a9, o 3H ard uF 99 H, T
3Pl a1 UF FvT H R e 3l a diHl g d <R @99 92 fFar
797 8 | 98 JvEl 4 Sl feF TF wAA-A G FacT UF T & A8 |
Fepeiex & STAT F oA TE & | aufy AT EvIFE & @ s
TPIFET RN F FET W GES &

& HEvaE g Y [Efatad Gifed A # A & SeET # gEd
c=3x 108 m/s
h = 663 x 1034 Js
e=16x1019C
u, =4m x 1007 TmAL

1
4me
0

=9 x 10° N g2 C2

m,_ = 9-1 x1073 kg

General Instructions :

55/1

@)
(i)

(1)

(iv)

All questions are compulsory.

There are 30 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each.

Questions 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

There is no overall choice. However, an internal choice has been
provided in one question of two marks, one question of three
marks and all three questions of five marks each. You have to
attempt only one of the choices in such questions.
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(v)  Use of calculators is not permitted. However, you may use log
tables if necessary.

(vi) You may use the following values of physical constants wherever
 necessary :

c=3x 108 m/s
h = 663 x 10-34 Js

92, f%rg(-b

What are _ :
relative to es ' ivesto the ion of propagation of

3. UHo-fad foada s #, & 94 € F = W o H g W oA F, Bl &

# H F NI (FRIA) BT THFR IREfad @ ? 1
How does the angul eparation between fringes in single-slit
diffraction experiment when the distance of separation

between the slit and screen is doubled ?
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T Fefadi, PQ @@ CD & 39, & -9 &l fo7 § IUC T IFqER o’ &
feem & wom ¥, 37 gefodl § I foga o7 &t fewm o @ 2

Pmp—Q ——  C—wmm—D
N S

A bar magnet is moved in the direction indicated by the arrow
between two coils PQ and CD. Predict the directions of induced
current in each coil.

P _magsmn—Q ——  Ce—mmr—P
| N S
r& &,

YA ST & HHE A & [T oF degEl A, B 991 C § (9o 0T HET
15°, 25° 91 35° ¥ | T ¥ fFW wem # w@Ew w3 A & ?

For the same value of angle of incidence, the angles of refraction in

three media A, B and C are 15°, 25° and 35° respectively. In which

2511

medium would the velocity of light be minimum ?

TH Wed a9 UH_IAge & e Sei 99H (W) ? | el ey s
e @ ge oI B 7 SHST _GROT foffed |

A proton and an electron have same kinetic energy. Which one has
greater de-Broglie wavelength and why ?

fpell STE®HET & HE M & fow U wed s @ e et w1 oo
HifeE |

Mention the two characteristic properties of the material suitable for
making core of a transformer.

fdt = () & TR G L7, 96 = W Q) A W TN R | 3§ W &
Y% Fodh W [SRA Al o T A @ ?

A charge ‘q’ is placed at the centre of a cube of side [. What is the
electric flux passing through each face of the cube ?
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9. @ (fm) & fEm suR, feft fagqem E & w v sm@w @ & fa
- ©RUT %, 6 A¥ B d% 3R i B ¥ C a5 faeafiq fFn oar € | 39 ¥R
IV ‘CF AT CT SH R () AW C 3 59 fayaR & 99 & wReaq
FT | (1) T @ el § ¥ 5w fog W fogq fava ofts & 7 o S &

fae R fafae | :
(2, 3) ]
B \ _ E
(2,700 Y cssnsinri o oA > (B, 0.;)
C A

v

A test charge ‘q’ is moved without acceleration from A to C along the
path from A to B and then from B to C in electric field E as shown
in the figure. (i) Calculate the potential difference between A and C.
(i1) At which point (of the two) is the electric potential more and

why ?
(24850 :
B \ -
N =
C A

h J

10. % foed oy, ol toomA faga-a # femgal
(i) < f& THW o 9ren 92 99 YA € |
(i) @€ fy foga-&7 F g @fed € | 38 180° Fv1 ¥ gA # fFar ma
&4 A SIS | _ 2

An electric dipole is held.in a uniform electric field.

L]

(i) Show that the net force acting on it is zero.

(ii)) The dipole is aligned parallel to the field. Find the work done in
rotating it through the angle of 180°.

55/1 5 PilHO.
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11.

12.

13.

55/1

TR & JuRy fag & I ST | ZEwE & ITA ¥ faEm e @
o U %, a8 T W T e S @ 2

State the underlying principle of a transformer. How is the large scale
transmission of electric energy over long distances done with the use of
transformers ?

fedt ‘C’ oiftar & Woifg &t & ELE. (de) fogq &a a@m uH UHeX § e &
Safi fFa ST @ | F SEv % &N UHex # g faew @ 2 A &, @
a9 39 i foue qr ofomd: oRey # faR oW & Siae (R SaE)
A F B ? G & SR foRe o) & foe =ise fafaw |

A capacitor of capacitance ‘C’ is being charged by connecting it across a dc
source along with an ammeter. Will the ammeter show a momentary

‘deflection during the process of charging ? If so, how would you explain

this momentary deflection and the resulting continuity of current in the
circuit ? Write the expression for the current inside the capacitor.

T %] AB #, o (3@) § @ SER, T SEe v % g v e d |
A %
B oY F f

(i) I%g @ S A S T T eme @ U SN |

(i) afe <dur F Wads Gag s FEe MY 9L Fel U & fear §e ol
yffera & Refa qor Sgar | <= g9@ 2 2

An object AB is kept in front of a concave mirror as shown in the figure.

A <

| ;
£

B C F

(1) Complete the ray.diagram showing the image formation of the
object.

(ii) How will the position and intensity of the image be affected if the
lower half of the mirror’s reflecting surface is painted black ?
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14, Frlt TF WA qEdiE W AR RO G SR | e e W@ qe
HF Al H IeaE HIWY |

Draw a labelled ray diagram of a reflecting telescope. Mention its two
advantages over the refracting telescope.

15. Q%v&waﬁ@?ﬁwﬁﬁéﬁﬁaﬁqaﬁmﬁﬁzﬂp-n-pgﬁmﬁm.
TEE F YR B KA qAGT fFA ST 8, el ScqSie-STUR 9fy, ey
AT 991 AUR-GURS |y, yvafefes aEfEd @

Describe briefly with the help of a circuit diagram, how the flow of
current carriers in a p-n-p transistor is regulated with emitter-base
junction forward biased and base-collector junction reverse biased.

16. f5d sfEE & F¢ RU T =i R@ ¥, X a4 Y AW w6 (sreE) @
TEAE W IS AW ey, 997 3 @ H Soo@ HieE |

T G

T g
X > Y —— frfa

T Hehd

In the given block diagram of a"xeceiver, identify the boxes labelled
as X and Y ‘and write their functions.

Receiving
Antenna

Amplifier Detector
X > Y > Qutput ,

Received
signal

55/1 7 PZ0.
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17.

18.

55/1

T 100 W & g a9 220 V @1 50 Hz 1 TH. (ac) fogg M (g=®) w
F Fa g | e HfeT

) F@ = Iy,
(i) o9 ¥ yaIfed S-ATEA-H (NUH.UH.) faegq 8w |
g

TF ol aieedn @@ V = 140 sin 314 t, 570 &g foar S 8, 50 Q & &
< vfedes & il ¥ € | 99 e

() o @ e |

(i) RS ¥ R @ ATl oA (STRTH.) e SR

A light bulb is rated 100 W for 220 V ac supply of 50 Hz. Calculate
(1) the resistance of the bulb;

(ii)  the .rms current through the bulb.
OR

An alternating wveltage given by V =140 sin 314t is connected across
a pure resistor of 50°Q. Find

(1) the frequency of the source.

(ii)) the rms current through the resistor.

R T 91 ol SR Seet # 50 9 wem N § ok T 1 ER R @ @
? | 3@ goil 1 @ F, R/2 9 & @5 9 deell 9% S 2, e gud
yarfed faed o [ & 99 9@ Tar @ | 39 98 e IR IR Fedl & gEed
SO 1 STA URGAT ST |

A circular coil of N turns and radius R carries a current I. It is
unwound and rewound to make another coil of radius R/2, current I
remaining the same. Calculate the ratio of the magnetic moments of
the new coil and the original coil.
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19. 5 dufeg & o ‘2 3N W R ‘Q 3PV 2 | 39 Gufa # dfea feen-dgq
= ¥ fAU s e g (W) HST |
e 3@ vufa & Rl 0 wWag e ¥ pfe | s fee wagds
KE @ G) T dfed s adr (i) 39 fw foga-es, wow e wm 2 3

Deduce the expression for the electrostatic energy stored in a
capacitor of capacitance ‘C’ and having charge ‘Q’.

How will the (i) energy stored and (ii) the electric field inside the
capacitor be affected when it is completely filled with a dielectric
material of dielectric constant ‘K ?

20. M@ ¥ T U 9RYZ F S0E R F HF A HSC, i 9R9Z F SEifed fag

9 F AH 02 AR | fagai B ¥R E F &9 fawaR Fm @m 2 3
8V o024 g 50
— - C
|
15 Q 10 Q
30 Q : 10 Q
Yo
R 02A E D

Calculate the value of the resistance Rasin the eircuit shown in the
figure so that the current in the circuit is 0-2 A. What would be the
potential difference between points B and E?

8V

0-2A 5Q
J . c
150 10 Q
30 Q 10 Q
SN =7 ‘
R 02A E D
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21.

22.

55/1

AH dH d9 Ly, L, 9 Ly Rg 1T §, 599 s@® % ®eE g0 20 em # |
@ H @ M0 ek L, & 97 40 cm 3 W & 9% W R § | 3 9%
F S anfas S, L, o9 % B9 TR §9a1 8 | Ly, Ly a1 Ly &

@ @ g T T
i: T b

B A R . A8
N

You are given three lenses L;, L, and Lg each of focal length 20 cm. An

object is kept at 40 cm in front of L;, as shown. The final real image
is formed at the focus T of L;. Find the separations between L;, L,
and L.

L Loy Lg

L A G
\/

«—40 cm T

mﬁzﬁm%mﬁﬁ(;)m(ﬁﬁﬁr)ﬁm g (i) TEed smata A
TRy i |
W%W—WW%W@,%W&,WF@W
THY-Goal gard & s (O faaa aundgei-eme 1 99 us 3 W% (I%)
& FEEd § s R S g ©

Define the terms (i) ‘cut-off voltage’ and (ii) ‘threshold frequency’ in

relation to the phenomenon of photoelectric effect.

Using Einstein’s photoeleetric equation show how the cut-off voltage and
threshold frequency for a given photosensitive material can be

determined with the help of a suitable plot/graph.

10
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23. T& it LCR "Rug fFdt TH. (ac) &9 & JT & | B M@ & ITAM I,
ey Fi yfcaner (Fde~) & fau =ss Fae (<) FiNC | |id & AP & a1
foe o0 & WiadT & U & fAT T AE (3TeE) IR | 39 ufEdd & vaf
FH W FIC | 3

A series LCR circuit is connected to an ac source. Using the phasor
diagram, derive the expression for the impedance of the circuit. Plot
a graph to show the variation of current with frequency of the
source, explaining the nature of its variation.

24. TR WO #, WO % forw v i e flE (Rl @ see SR | T
INE@ F GEEdl ¥ WE FHeC 6 WA a0 & FEHedd guend a0 o gl
T GUR HY AT S Tt 2 | 3
Mention three different modes of propagation used in communication
system. Explain with the help of a diagram how long distance
communication can be achieved by ionospheric reflection of radio
waves.

25, fFAN & Th W & fou, S RAfest el dl, I QU F UF Hod (HEH)
& ®Y ¥ qUid 8T Uh AW (956) AT | 39 &6l & SWIST SRl AT a7
(i) 3Rt @ wam (ii) Wit 2 | g @ H S8 @ faRma fafew | 3

Draw a plot of potential energy of a pair of nucleons as a function of their
separations.'Mark the regions where the nuclear force is (i) attractive and
(ii) repulsive. Write any two characteristic features of nuclear forces.

26. TER - AHEA, ¥4 H, S@ § MeV Iwii, F UTH _HU, Z = 80 7fkE W, W
THUA B, o & W F_foU fovmemwr § o gwr fGwnm wodE ¥ gd, SE&
e Tgad @ g & UReed S |
HiYaH g S 39 g0 W I Y9G S, S USH O H Mas Fe H G
= fe s ? 3

rgan

EEEISH Y] & PR 3Rl Sl — 13-6 eV R | AR TH Foee — 0-85 eV
IS WR Y - 34 eV T WR B OWHAT R, A Iowo WagH @ H e
H URebe HINC | F8 TORH gESeA Wagd & R gvi F anh 2 3

55/1 11 P:TGE
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27.

In a Geiger — Marsden experiment, calculate the distance of closest
approach to the nucleus of Z = 80, when an o-particle of 8 MeV
energy impinges on it before it comes momentarily to rest and
reverses its direction.

How will the distance of closest approach be affected when the
kinetic energy of the a-particle is doubled ?

OR
The ground state energy of hydrogen atom is — 13-6 eV. If an electron
makes a transition from an energy level — 0-85 eV to — 3-4 eV, calculate

the wavelength of the spectral line emitted. To which series of hydrogen
spectrum does this wavelength belong ?

foet =T H YR A G IaeeAl & fagia-ae S IRANG HIST | THE I

TRk YER 9 ¥ N e g 2 3 gE & 3w ud & fag

28.

55/1

W%WMWm%maﬁm_l

Define relaxation time of the free electrons drifting in a conductor.
How is it related to the drift velocity of free electrons ? Use this
relation to deduce the expression for the electrical resistivity of the
material.

(a) A T owm ¥, o & e o W) "urst safaeer aer (i) faare

SR & g, I T () &I |

(b) M F B BT W W ke R o s & faw s
F TE A RO S F Oy G own 8, S 800 nm 99 600 nm
g o airesd § | 3fe vdl feedl ¥ 14 m (Fi) g W 8§ ek feel &
ae # g 0-28mm 2, T FAT o Steaw ¥ I AT g F e
FTT, SRR qoeE # dw B Gudl (TR F IW) & |

' AT

(2) ol Oroiiss W emufia stfed se g 9 @ S § 2
HEAYTF G H HoEa § a9 § vl Fifee f6 fRE unReet @ @
TEd R YR AT S A |

(b) & GeNEs ‘A 3R B W wmig fufd # w @ ? | A4 F d
U deriss C fFw Rafa # war S & doiiss B § awafHa gfad s

ﬂ?ﬁm,Ammﬁﬁmﬁamﬁmﬁ%ﬁm?

12
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(a) In Young’s double slit experiment, derive the condition for
(i) constructive interference and (ii) destructive interference at a
point on the screen.

(b) A beam of light consisting of two wavelengths, 800 nm and
600 nm is used to obtain the interference fringes in a Young’s
double slit experiment on a screen placed 1-4 m away. If the two
slits are separated by 0-28 mm, calculate the least distance from
the central bright maximum where the bright fringes of the two
wavelengths eoincide.

OR

(a) How does an unpolarized light incident on a polaroid get
polarized ?
Describe briefly, with the help of a necessary diagram, the
polarization of light by reflection from a transparent medium.

(b)  Two polaroids ‘A’ and ‘B’ are kept in crossed position. How should
a third polaroid ‘C’ be placed between them so that the intensity

of polarized light transmitted by polaroid B reduces to I/Bth of
the intensity of unpolarized light incident on A ?
29. (a) p-n ®©Y FHFERER (F97) ¥ Gefed. Q@ AewEgel WS # 9fHEw WO
IRG & TeFal § §§y H auiq Ffee |
(b) 39 I H_TW fafaw fEF s dieear Fes & owia g @ |
IEFF IRIT JRG FRT IR IS FEGH H WL HfC | 5

gt
(a) 39 fag< T § Wy Hive e | 58 iffeeyads e &
4ifq Hd HaT 2 | MEvaS IRUYT INE T N THH FEfEE &l
HiT | .
(b) fu T ooy & fT gg e & TeuH FIRT 3R 9 fIT geme arol
ERIELE 5

A 20—=—ipet
B-—{>O—

55/1 1
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30.

55/1

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Describe briefly, with the help of a diagram, the role of the two
important processes involved in the formation of a p-n junction.

Name the device which is used as a voltage regulator. Draw the
necessary circuit diagram and explain its working.

OR

Explain briefly the principle on which a transistor-amplifier
works as an oscillator. Draw the necessary circuit diagram and
explain its working.

Identify the equivalent gate for the following circuit and write its
truth table.

A‘—DO__ A
B°—{>07

w fE8% E A9 U5 geEE 8% B, 3 @ swhe ¥, @ o ¥
TR AT TR I FH T T s e, Ifc U1 T WIH &

F v 3 A MG W @ R | I e (IE) B T e 3t
g FUET 29§ fa feEfie genia o |

I xb 9=S & & HIAHE IRN(ED H, T R (nfEd) g 1 yarfea

A 2L W IR () @ S gwqﬁq%ﬁrﬁ) ¥ @
3\ fog ST & TY © OReameede-as (@E) T @ AW
T = M8 B %, W8 m T & g g @ '

AT

fordt fed-mieT &I (i) dieedier & Tfiafdd & 99 (ii) e § sfefda &@
¥ A 3R H BRI Wed WE HC |

A THRR o, s 9§ FE I, 99 I, R gRd yarfed @ @O
&W@@iﬁ‘d’gﬁwﬁaﬁglgﬁﬁaﬁ@ﬁmﬁmﬁw
FNC 5 T T TU TEET 89, TR Te W Y THR HE e @ |
sﬂﬁamﬁ%ﬁﬁaﬁaﬁaﬁ%m@mw(wnﬁmt
3G I THA H Ie@ FET |
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(a)

(b)

(a)

(b)

.
Write the expression for the force, F , acting on a charged particle

: —
of charge ‘q’; moving with a velocity v in the presence of both

— —
electric field E and magnetic field B . Obtain the condition under
which the particle moves undeflected through the fields.

A rectangular loop of size [ x b carrying a steady current I is placed

__)
in a uniform magnetic field B . Prove that the torque T acting on

T - 2 o .
the loop is given by T =m x B , where m 1is the magnetic

moment of the loop.

OR

Explain, giving reasons, the basic difference in converting a

galvanometer info (i) a voltmeter and (ii) an ammeter.

Two long straight parallel conductors carrying steady currents I;
and I, are separated by a distance ‘d’. Explain briefly, with the
help of a suitable’ diagram, "how.the magnetic field due to one
conductor acts.on the other. Hence deduce the expression for the
force acting between the two conductors. Mention the nature of
this force.
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