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c=3x 108 m/s

h = 663 x 10-34 Js

e=16x 1019 C

H,=4m x 1077 Tm A1

1
4me
0

=9 x 10° Nm? C2

m, = 9-1 x 10731 kg

General Instructions :

55/1

@)
(it)

(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 = 663 x 1034 Js
e=16x101°C

u, =41 x 1007 Tm AL

1
4me
0

=9 x 10° N m? C2

m, = 9-1 x 1031 kg

1. UOH @R & HO (49) 99 9049 & o a9 & ey 99 8 | Y ar &
e s 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 §, faa oo geeg &9 ofee & ue-gwm F unw foum, qe
T FEa-gEeE qal & T @ R & 9y e g 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. Uoa-fad faod v &, 5 aon o€ & o9 & g & g W o7 9, Rl &
i @ g g (FRE) 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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Q Fefedi, PQ aar CD & 9, % o5-g=& I foF § ¢ T 3gan dR @
feem & wom ¥, 37 gefodl § I foga o7 &t fewm o @ 2

Pmmy—Q ——  C—wmw—P
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—rppmn—Q ——  S—wmr—P
_ N S

YA HIUT F G TF F AU G Aemdl A, B 991 C H 3[9adA I SHEIE
15°, 25° 491 35° § | ¥ § f59 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

2511

medium would the velocity of light be minimum ?

T W T UE ToEeH # MOS e WM () & | fhed weEg 2-mtel
TR & AF e B ? TEE snoy fafEu |

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

fordll ZIAwAR & i oM & fou Suge wed & & e el & Sww
HifeE |

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

ot = () & TH O [ 7, NS FE W Q) W W@ TN R | 3§ W &

=~ -~ -~
T had § e aren foEd wee e gem 2

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. @ (fm) & fEm suR, feft fagqem E & w v sm@w @ & fa

- @O F, TBd AY BTs 3R iR B ¥ C % faefuq f&ar S 8 1 39 WER
IV ‘CF AT CT SH R () AW C 3 59 fayaR & 99 & wReaq
AT | (i) 37 @ forgelt § ¥ g fag W fagq fova ofes 8 72 o9 SW &
faw sro fafew | 2

(2, 3)
B \ E

(2’ O)V ------------------ (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 ?

B
L

(2, 3)

Br_ E
\

(2, 0)“’ ................ X (6, 0#)
C A

B
L

10. % foeq faye, fdl woemm faga-am & feod 2
(i) TUie ff 39 W @ I 9 99 YA © |
(i) @€ fy@ foga-&7 ¥ TR Wfed ¢ | 3§ 180° &v1 & gA # fFar
&4 A G | _ 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°.
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11.

12.

13.

55/1

THEHR F Ry fagra & e FT | ZEwE & 39Am ¥ faga 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 aam wH UHeX § e oW
ARG e STm @ | R SEvH & SN UHiex § g faww & 2 Ak &, o
AU 39 el foue qr ofomer oy # faR oW & Siae (R SaE)
A F HA 2 GO & GR fore o) & fAw =ise fafae |

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.

TS a5 AB &, 7 (37@) ¥ @ SuR, TE fadd quul % UHA @l T §
A %
B C F f

() I @ Sfdfas o W % o o ome & U SN |

i) I U F Wads ToE F U MY 9 W Few T= W foa S
wfafera @t feafs qor doar ® 0 w99 @M 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 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. TF URUY IN@ & gEdl § 89 § guig Sifee fe &l p-n-p T & umr
TEH F YR B KO qAGG fFE S 8, el Scsie-STUR §fY, Sy
AT 997 YR-YuRS §fY, el aafd @ |

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. ﬁﬁaﬁmﬁ%ﬂﬁ@mmﬁmaﬁwﬁ,X%YWmﬁ(aﬁﬁ)ﬁ
TEgH H 3% AW i@, 997 I FE H I FIT |

TR T2

X > 2 Y —> fwia

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 > Y > Qutput ,
Received
signal
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17.

18.

55/1

T 100W$rﬁgﬁéc—q' 220VHQH 50 Hz @t TH. (ac) foagq smyfi (FeR) W
F Fa g | e HfeT

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

TF ol aieedl @@ V = 140 sin 314 t, g0 &g foar S 8, 50 Q & &
& Yees % fal § 92 ? | 99 ST

@) B E s |

Gi) Ree® ¥ i @ Al F-AEF- (HRTA.TH.) faga om |

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

(1) the frequency of the source.

(ii)  the rms current through the resistor.

R fon @ fdt goeR dech ¥ W # 9@ N 2 ot 99 1 9% yaifed & @
? | 3@ Fecll # @ &, R/2 B & U o FEeh s W 2, Ve 3ol
valfed fagd o 1 & A9 9@ W € | 39 9 Feat o e Feel & gas
MU & AU UREfea 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.



19. 5 dufeg & o ‘2 3N W R ‘Q 3PV 2 | 39 Gufa # dfea feen-dgq
T % 0 s =% O (IW) FNT |
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 MU 9Ryy F 30" R & A9 @ s, aifs ke § weifed fagq
WWRHO-QAE\TIﬁﬁaﬁBaﬂIE%Eﬁ?ﬁWW?W? 3

3v;

02A B

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 5 0
| I ik c
150 10 Q
30 Q 10 Q
SN =7 ‘
R 02A E D
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21.

22.

55/1

A A G Ly, L, 7 Ly KT T &, 5 o% # W g 20 cm # |
@ 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 &

9 & g I T |
Ly Ly L

s A T . A
IRV

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.

Ly Lo Lg

ST S S AT L
\/

«<— 40 cm

YE-fEd T & wed # (1) s (P ﬁﬂa g (i) @l IR A
ffya sifST |
m%w—ﬁmﬂﬁmﬂ%w&,%mﬁ,mﬁqw'
TH-Gad 9qd & sias () fawg 9or e smaf| &1 99 us 39 A% (5%)
H TEEAr ¥ FY F B ST G 2

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& it LCR "Rug fFdt TH. (ac) &9 & JT & | B M@ & ITAM I,
Ruy i wfqerer (FiE) & AU =9s o (@) HSC | & F g & arg
foe o0 & WiadT & U & fAT T AE (3TeE) IR | 39 ufEdd & vaf
& WY HWT | 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, TUR TOIEH H, TR & fOu g 9= fafim i (et @ sew s |
ING@ F HEdl ¥ WE FHC fF Weq all & A@aHedd quedd g o gl
T TR W fHar 1 HEaT 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, @ fafas S @, I @ F E Hed (HaRH)
 ®7 ¥ A € & TG (3%) SR | I & WY S AT a9
(i) sl @ @ (i) Yawsl 2 | e gd @ w8 @ 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. IR - Ued YA H, §@ 8 MeV Fnil H UTH FU, Z = 80 fum W, W
THIAT 2, o & R F fau fRmenr § oW g fwn wama ¥ @, s§%
e g @ g0 F uReed S |
TiiYaH g S 39 g0 W F1 NG S, 5@ USH & F Maw Fe H G
= fear s ? 2

g

BESISF Y] & PR SR S — 13-6 eV R | AR TH FoeeE — 0-85 eV
Wﬁwﬁ—3-4eVﬁﬁwﬁﬁwaﬁ,Fﬁdwﬁm Tl W W TR
N UReheH HIT | F7 TR FREISE WagT i FF AR F ge 2 3
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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 ?

el =Te% § TR A I Soidel & [GHia-Ha H GRAING HISC | THR T

TOEA % AR O ¥ T WY § 7 W W & 3w ued @ faq

28.

55/1

mm%mmwm%mm_|

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 F - owm §, wd & o o W (1) Ut safaaer aer (i) e

AAfaewr & fau wd e () FSe |

b) % F B0 oA § © w e S orw w9 F A s
F T T RO 99 @ wam R omn 8, fEH 800 nm 99 600 nm
& aoesd & | A wel fedl ¥ 14 m (fiR) g W @ ik ferl &
a9 @ gl 0-28 mm 2, T FT G 3w ¥ 39 FAaH gt H uRFed
Y, &l A e & dw fRS gud (g % IW) & |

' Agan
(a) et droiiss W mfaa styfed e g &9 & S @ ?

HEAYTSF IRE H TEEA § T § v S 6 R unResi @rew @
TEd S YHRT F HAT hH F @ |

(b) < Uerice ‘A’ 3R B w9 Red ¥ @ T R | A A F 99
e grodse ¢ fee fafa § @ S fF g B @ yRfHa gfad s

ﬁﬁm,Ammﬁamﬁamﬁmﬁ%ﬁm?

12



(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/Bth of
the intensity of unpolarized light incident on A ?
29. (a) pn O F fGET (@) ¥ defud @ Tewgel gheasi @ ofte @ Uw
IRE F TEEA ¥ 9§49 H i T |
(b) 39 I H AW fafey fww @@ dieear FEEw @ wifa @k @ |
FEYIS URYY NG TR R THH IRy B Wy FEC | 5

g
(a) 39 faga & @89 ¥ @y Five g w s eeyeds w afem &t
Hifq &E HAT 2 | YIS URUY IRE@ FART IR THH FEfay H Wy
Hifera |
(b) fu T ofgy & fT g e & Teum FIRT 3R 9 fIT gomE Srof
TARY | 5

A 20—=—ipet
B»—{>O——
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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% N
B—] >O0—

w Fn B oow wE g dn B, O @ SRt 8, q o
R GT TS T F U =ww ffaw, e w1 W 9T &

¥ AW @ 2 3T ey () I IS AT e ewta
7€ F 39 &9 ¥ fo feEfe g fa wom |

[ xb RS & UH JAAHR N (F9) ¥ H fer (3ufedl) amr 1 wafsa

@2 AW (W) H FH wEEEH g#qcrﬁqéir“]?:) ¥ @ T
) fog AT 5 oW W R a9 d@-emnt (@$) T @ AW

=7 ;
T =m x B @8 & m W F qEEE el @
o

fordlt eadidiex @ (i) dieedier # wRafda s a9 (ii) Tiex § qiafed s
§ qa SRR H FROT Wed WE HC |

q TR T, Y T ¥ wEer [ adr I, R ond vafsd & W@ g |
F I TH-gR ¥ ‘gl W foad § | sfed smw # wedn ¥ €AW § wE
FNC 5 T T TU TEET 89, TR Te W Y THR HE e @ |
wﬁamﬁ%ﬁﬁwﬁaﬁw%mwmw(w)aﬁmr
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

2 T h — =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.



