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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.



(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 = 6:63 x 10-34 Js
e=16x10"19C

R, = 4n x 1077 Tm A1

1
4me
0

=9 x 10° Nm?2 C2

m, = 91 x 1073 kg

1. 99F @R & HQ (Fi) 991 TET & o 9 & qal" §9E 8 | R ar &)
e afus 2 2 1

Two wires of equal length, one of copper and the other of manganin
have the same resistance. Which wire is thicker ?

2. foga-gaeE ool #, f oo geee &9 ofel & e-gm F oy foem, qo
T Ra-gEeE aal & T @ e & ane e @ A § 2 1
What are the directions of electric and magnetic field vectors

relative to each other and relative to the direction of propagation of
electromagnetic waves ?

3. THo-f0 foads wam ¥, o qw o€ & d= H @ # g W A 4, G F
i @ i g (FREE) R yeR ofEfia @2 1

How does the angular separation between fringes in single-slit
diffraction experiment change when the distance of separation
between the slit and screen is doubled ?
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4.

B

T Fefadi, PQ @@ CD & 319, & -9 &l fo7 § ST T IFFER o’ A
feam & wom ¥, T gefodl § IR foge o7 &t feem w6 2

Pmpwp—Q@ ——  C—mmr—P
N S

A 7\

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—pppen—Q ——  C—mm—P
_ N 5
(A) (A

YA HIUT F G TH F AU G Aemdl A, B 991 C H 3(9edd 0T HEIE
15°, 25° 91 35° § | ¥4 § foq wemm s & o A a2

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
medium would the velocity of light be minimum ?

& UEH 99 T TeeR S TS Sef 9HE (AUeR) 2 | el weg -l
TR & AA s B 2 39 R fafEe |

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

fordll ZIHAR & i oM & fou Sugw wed & < e el & Sww
Hife@ |

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

fordy = (@) & TE T [ 2, e B W g @Y T T R | 3 W &
A% Herd § e aren e wee fmer g2

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 ?




9. smw () ¥ fe@m suR, f&dl faga-e E §, 6 w0 @9 ‘@ &
T F, TBd AY Bas 3R iR B ¥ C % farafq fear S 8 1 39 WER
IOV CF AT CTE SH W (1) AW C 5 99 fGyaR & 99 & e
FC | (i) 7 @ et ¥ ¥ 5w fog W fogq fove ofts 8 7 o9 S &
faw #ro fafew | 2

(2,3)
B \ E

@2/ e rwremnsiyn (6.0)
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.
(ii) At which point (of the two) is the electric potential more and

why ?
(2, 3) :
B \ L
(2. )Y cresmsnsimonaess (6, 03
C A

10. % foeq faye, ol weomm faga-am & fem 7
(i) <E f& 39 W @ e 4T 99 A 8 |

(i) @€ foye foga-&7 & TR ®fEd g | 38 180° &v1 ¥ g # fFar
& §9 FIWT | 2

An electric dipole is held in a uniform electric field.
(1) 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°.
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11.

12.

13.

55/1

TEWR F oy g 1 e ST | SR % 39An ¥ fagd et @
ol U %, a8 T W e 9 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 ?

fet ‘¢’ oiftar & doifg &t & EE. (de) fogd & aa uH UHeX § WM W
TR fofan ST @ | A SEYE & aNe UHeR ¥ aford faeig @ 2 afe &, @
A 39 & fagw dur oRomma: ofgg # fagq oW & "idd (FTAR AR) @@
ARA F FA ? G F AR fogg o) F fow =i fafag |

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.

& 9% AB ®I, foa (sm@) ¥ fe@m o ER, UF sEdd U % WA W@ T g |
A %
B C F Z\f

() a% @ wfaE s @ % o o ome @ qu SN |

(Gi) Ffe =dor # Wads Tae F 90 39 9 W Fen U= & fear S oar
yfafae &t fRafg qer digar w =1 9@ g 2

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

f %
£

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 ?



14, Frlt ©F WA TEdE W AR RO SRE R | S S W@ qe
THF ol & Ied HIWT |

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

15. UF URUY IR@ & 9gdl ¥ 89 # guig &ifee f& 5l p-n-p T & umr
TEH F VR F FY ERD A ST g, TefF ScSe-oTYR WY, el
TAfad adr STYR-Gues dfy, vefefye aEfgd @ |
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. f S § a8 fu T i amw@ ¥, X @9 Y Amifeq wn (srh @
TEEH W 39F AW fAfgu, 99 3¢ FE H Iod Y |

TR T2

T Hehd

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

Receiving
Antenna

Amplifier Detector
X > ¥ > OQutput ,

Received
signal

55/1 7 P.T.0.



17.

18.

55/1

& 100 W & ol siear 220 V @21 50 Hz & TH. (ac) fod amyfd (@) W
Fd o 2 | IfiEfed Fieg

i) @ = Iy,
(i) o9 ¥ yaIfed S-AEA- (HRUH.UH.) faeq 8w |
g

AN o

TF gl areedl @@ V = 140 sin 314 t, 570 f&d f5ar S 8, 50 Q & &
& Tekes % fal § 92 8 | 99 S

(i) ©| e |

(i) RS F TR A ATl oA (ST, IEECEEU

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

(i)  the fms current through the bulb.
OR

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

(i) the frequency of the source.

(ii) the rms current through the resistor.

R o0 & e @R geoft § W & 9 N 7 o 399 1 oW yafed & @
? | 39 Feeil B T #, R/2 591 & T o dech oAE S R, e ged
yarfed faegd o [ & 99 98 Tar € | 39 9E ded R IR Fed & gEed
SO & U URefera it |

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.



19. & dufe & ot ‘C'2 3R W | ‘Q 9PV 2 | 39 g # dfea fen-dgq
T % (o0 & e A () He |
7t 39 "ufe @ fFd 0 wagg e ¥ gie W s e wegds
KE @ () 7o dfed oo aar (i) 39 f foga-es, W F e e 2

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@ ¥ it MU gRyy # Sf@E R & A9 @ i, e 9ikeg § weifed fagq
wwmo-ZAﬁlﬁﬁaﬁBaﬂIE%aﬁaﬁWWM? 3

5

02A B

8V.o

02A E

Calculate the value of the resistance R in the circuit 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
| I gl o c
159 10 Q
30 Q 10 @
SN =5 6
R 02A E D
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21.

22.

55/1

S A AqF Ly, L, 991 Ly RE 7 8, 598 5<% & w59 g 20 cm ? |
e H @ M0 ek L, & 97 40 cm § W & 9% W R § | I 9%
F1 i< anfas Sfafs, L, oW & @9 T R @@ & | Ly, L, a4 Ly &

9 # g I I |
Ly Ly Lg

RN & A W . 0
—an) T e

You are given three lenses L;, L, and Ly 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.

Ly Lo Lg

RN & S & WA A Ui
\/

«— 40 cm 50 o

Y-l THE % w=d # () ‘ofdw (Fe) ﬁmar g (i) el IR A
Reifeg FifST |

HERRT & yHw-fagq wHewT F IwEm ¥, I cwise fF, fF@ fw Mg
TH-god 9aid & sias () fawg 9or ek omfa &1 99 us a9 (5%)
& WEEd ¥ W FA e ST g @ |

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

relation to the phenomenon of photoelectric effect.

Using Einstein’s photoelectric 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



23. T Uit LCR WRug f&st TH. (ac) &9 & T[T & | TSk 3@ & IWT I,
g i wfqener (3diE) & AU =9s o (T9) HWC | & F g & 9
foe o0 & WiadT & <u & fAT e A (3TeE) 99RT | 39 fEdd & vef
H 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, HOR yumel #, O & fou wgw 9 fafm G (Gast) &1 seoe S | @
ING@ F HEEdl ¥ WE FHC fF WA ail & A@Hedd qUedd g o gl
T TR F9 fEEr 1 HEdT 7 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. SfFAA & TH W & fou, @ fafqs S @, I g F UE oM (HEH)
 ®7 ¥ A € & A6 (I%) ST | 39 & FH ST SE ATYEE 99
(i) 3l @ @en (i) Yawst 2 | AfEE wd @ w8 9 e fafae | 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 - Ued YA H, §@ 8 MeV Fnit & UTH FU, Z = 80 ifum W, e
THTAT 8, df @u W F fou foRmeer § o qur fown wfoemm ® @@, 3w
e Tge @ g0 & uReed @i |
iiYas UEe S 39 g0 W 1 WG S, S USH O H Mas Fe H G
F fear s ? 3

Fgar

BRSNS W] & PR R S — 136 eV R | AR TH Foee — 0-85 eV
TS WR Y - 34 eV T WR B OWHAT R, A Ieqon SWweH @ H e
F UREe FINC | I8 TORHE gESeE Wegd & B avh F g 2 3
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27.

28.

55/1

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 ?

el =Te% § TR A I Soigel o [GFia-Ha H GRAING HISC | THR T
AT F AR A F TN e g 2 T WY & IV weed & fagg
yfaligsar & fdu &9 g 4 & 6w HifEw |

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) 91 & fg-fol wam ¥, & & et fag W (1) St safeeor o (i) faameh
el & faw I e () FHi |

() 0 F R B o ¥ © W e BN oaw w9 % g we
F wH T R 99 @ @ fF w2, fEH 800 nm @@ 600 nm
& woesd § | A wel el @ 14 m (fi) g W @ ek ferl &
#g # g 0-28 mm 8, A FHT I feaw F I AGH gU F IRk
FifSE, sl Al aoesE # dw e YU (W-gR & FW) o |

' Aga
(a) el droiiss W emfaa siyfd e g &9 @ ST @ 2

HEAYTF IRE H TEEA § T § vl e 6 R unest A@emw 9
TETH g YR F AT HH Ere 7 |

(b) o TeREE A IR B R w9 fafs F @ o 2 1 @ H F A T
U deriss C fFw Rafa # war S & doRiss B § uafea gfad s

ﬁ?ﬁm,Ammﬁaa{gﬁﬁmaﬁmﬁ%ém?
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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 coincide.

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/Sth of
the intensity of unpolarized light incident on A ?
29. (a) p-n 8§ F faREE (F9) ¥ Hafyd Q Hewyel WART @ 9fiw @ U
INE H WeIAT § THY H auiq Ffwg |
(b) 39 5 w1 AW fafey few @@ dieear FEw s wifa dar @ |
FEYES URYY NG TR SR THH Iy B Wy FEC | 5

g
(a) 39 fagra & @87 # @y Sty g w 8 e eyeds w afem &
aifq &E HET 2 | YIS URUY INE@ FART IR THS FEfEy H Wy
Hiferw |
(b) feu T ofgy & foT g e & TeEH HIT 3R TEs fau gemE Srof
TRY | 5

PR NS,
AI
) o—v
BI
§ sl et
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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'—1>Oi_ N
B—] >O0—

w AT B 7w g a7 B, O @ vRaR @ o
wmwﬁmﬁw?%fm@mm,qﬁmw@?ﬁﬁﬁ

¥ YA @ L 3T e () I IS AT oS erata
7E F 39 &7 ¥ fo feEfiw g iy wom

[ xb RS & UH JAAHR N (F9) ¥ H fer (yfEdl) uwr 1 s

W R WU (M) B R THEEH 51}@4214@35} ¥ w@r m
3 fog ST f5 o9 | AR T dd-eY (@) T ® AW

—> .
T =m x B 8, K m UM F gEHT I E |
Froran

fordlt fedAe 1 (i) diceier & gRafaa F @ (i) Tl & aRafaa &
§ e SRR H FROT Wed WE FIT |

A TR o, 9 T ¥ HEer 1 997 I, feR oRd vaifsd & W@ 8
3 TeE W ¥ ‘I T W fem 7 | Sfea omw & weEa ¥ g8 § e
FNT 5 ©F TS U gEET &9, TR 9oe W Y TER & & g |
Y QY AR & G AH A g 5 (A0 Th e oA (W) HIST |
3G T N THA H Ied@ FET |
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(a)

(b)

(a)

(b)

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

_é
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

S — £2 = :
the loop is given by T =m x B , where m is the magnetic

moment of the loop.

OR

Explain, giving reasons, the basic difference in converting a

galvanometer into (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.



