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e , the title page of the answer-book.
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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 questlon

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 script during this period.
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General Instructions :

@)
(1)

(i)

(iv)

(v)

(vi)

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.

Use of calculators is not permztted However, you may use log

“tables if necessary.

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

c=3x10% m/s
h = 6:63 x 10-34 Js
e=16x10"1C

W, =4nx 107 TmA!

! _9x100Nm2c2

47e
[+

m, = 9-1 x 10781 kg ~

A 769 ¢

@)
(ii)

(iii)

(iv)

55/2/2

a4t gv7 3ifErd &
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597 9 T 18 ¥ Y% ¥ & 3% F B, m19#27#mma??w k
ST 8 T 997 28 T 30 ¥ Y% I i 3F F 8 |
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A T UF J9T F 3K T ofl aret Al JvA § e T9 5 [
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(v) ‘%W?%W%?a@mﬁvﬁé‘/maﬁwﬁa?m
TYTTHT RO F TAT B TS E |
(vi) - &l 3vas & Y e Gios Fade & A @ 3T e

c=3x 108 m/s

h =663 x 1034 Js

e=16x10"19C

W, =4n x 107 Tm A-!
1

—— =9 x 10 Nm? C2
47‘580

m, =91 x 103 kg

1. The current flowing through a pure inductor of inductance
4mH is i = 12 cos 300 t ampere. What is (i) rms and (ii) average value
of the current for a complete cycle ? ' ' 1
el forgs & &1 @ 4 mH R | T80 T faga oW, 1 = 12 cos 300 t Ui,
Tfed & W R T R (IPh ww ¥ R B ow ow @) o mer g
(INTA.UY.) 91 (i) Sgd 7 1 8o 2

2. Show the variation of photocurrent with collector plate potential for
different frequencies but same intensity of incident radiation. 1
o i e, Pe-f smefl & smifoe fafwedl % fau, does 9w (@)
fawa & @, sE-fag o % oRade (feRon) @ e |

3. Two insulated charged copper spheres A and B of identical size have
charges q, and q; respectively. When they are brought in contact with
each other and finally separated, what are the new charges on them ? 1

@ (FW) F q RS M A SR B TR (TF ) FET (W) F E W
W AT g, 3R qBaTréfW?fIsﬁ@gﬁtiﬂw%ﬁmlw,_‘qﬁw(‘gﬂ%)
R fen ST, @ 3= M W oW T ey feaem @m 2

4. What is the function of a transmitter in a communication system ? 1

TR e § gruier ) & 9 v g 2 2
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Write two uses of infrared rays.

e R & & 3yam fafau |

How is the mean life of a radioactive sample related to its half life ?
m%&ﬁqﬁzﬂﬁmf(ﬁtﬁ) ﬁﬁmmwwﬁaﬁmﬁwwu@m
7 ?

Draw the logié circuit of AND gate and write its truth table.'
AND e 3 fu o uRug SR FomE 9ol a9ET |

A narrow beam of protons and deuterons, each having the same
momentum, enters a region of uniform magnetic field directed
perpendicular to their direction of momentum. What would be the ratio
of the radii of the circular paths described by them ?

et it gzl (s g9 wE €) # U EEm (Tae) RO uw W
T gEeE o oy w § e fen s g9 @ REn o e
3 | T R TE @ Frewell # e ST @M 2 |

Show how the equation for Ampere’s circuital law, viz.

= =
B.dl =p,I.

is modified in the presence of displacemént current.

~ - -
WW%W%WW&BAZ = p, I, foeame foge om &t
sofeefs % % WG AT 2 2 |

Calculate the amount of work done in rotating a dipole, of dipole
moment 5 x 10’8 cm, from its position of stable equilibrium to the
position of unstable equilibrium, in a uniform electric field of intensity
10* N/C.

w fog &1 feya-amgel 5 x 1078 em B | 38 101 N/C doer & wHEH FRR
a7 #, mmwmﬁmwﬁaﬁwwﬁﬁmwm
F qReer ST |
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'11. Explain the following : |
(1) Why do magnetic lines of force form continuous closed loops ?
(ii)) Why are the field lines repelled (expelled)twhen a diamagnetic
material is placed in an external uniform magnetic field ?
OR ,
1) Name the three elements of the Earth’s magnetic field.

(i)  Where on the surface of the Earth is the vertical component of
the Earth’s magnetic field zero ? - , 2

Frafefad & @ T L .
) W%ﬁ(ﬂa)%@mwaﬁ@ww% ?
(i) Wwﬁaﬁfﬂtwﬂww?ﬁ?ﬁWAngmqﬁi
(Fe7) @ E(Zﬁ forfia Bt § (R g2t §) 2
HAgE
@ qﬁ%wﬁa%%aﬁa&eﬁ(mﬁ)%wwi |
(i) 9= F U8 (T0%) W, F W, qﬁf%g@&ﬁwé&%a@mm(m)
| N HE I B R ?

12. For an amplitude modulated wave, the maximum amphtude is found to
be 12 V while the minimum amplitude is 2 V. Calculate the modulation
index. Why is modulation index generally kept low ? : 2
ferelt s Wigfora T w1 fean smam 12V3ﬁ1¢emtr sEH 2V 8, @
WWEWW TReferd q»nwummm%qwﬁam:r@ﬁr@w

% ?
13. You are given an air filled parallel plate capacitor C,. The space

between its plates is now filled with slabs of dielectric constants K,
and K, as shown in C,. Find the capacitance of the capacitor C, if area

of the plates is A and dlstance between the plates is d. 2
d/2
4“0
Cy C,

55/2/2 1 5 3 P.T.O.




) TE AR UfEE (@) e C, fem wr @, free dfgwei & s A
o | TR W & A & e W oem G, # fRem g K, W K,
WﬁW(W)@WWW%!WW@(Md)WQﬂmm
,A@aﬁtmaﬂﬁﬁqﬁd@ a1 gufs C, w e = e ?

d/2

——p

d

Plot a graph showing temperature dependence of resistivity for a
typical sermconductor How is this behaviour explained ? |

e et (ﬁﬁ!ﬁ) aﬁamﬁmwmm%ma gRed ol & fau
wF W () TET | §H SAORT W e N A S @ 2

Current in a circuit falls steadily from 2-0 A to 0-0 A in 10 ms. If an

average e.m.f. of 200 V is induced, calculate the self-inductance of the

circuit.

ﬁmvﬁqzrﬁﬁgqammmﬁatmﬁwmsﬁ 20AY 00 ATE F9 &
m%laﬁﬁﬁaaﬁwﬁﬁmaﬂ(é@@)zoova @ oftwy &
mmmmn

When four hydrogen nuclei combine to form a hélium‘ micleus,
ostimate the amount of energy in MeV released in this process of
fusion. (Neglect the masses of electrons and neutrinos)

Given :

@)  mass of 'H = 1.007825 u

(i)  mass of helium nucleus = 4:002603 u, 1u = 931 MeV/c?

55/2/2




17.

18.

: 19'

55/2/2 ‘ ‘ 7 ’ | : P.T.O.

T ¥ TR R ¥ e (Soe) A T A o d R e

w (MeV %), Weed HNT | (A A 2 ¥ somE @ A o
efifsTY) | .
feam @

(i) }H F T = 1-007825 u

(i) @feram AR H T = 4002603 u, 1 u = 931 MeV/c?

Draw a block diagram showing the important components in a

communication system. What is the function of a transducer ?

L T& Wi NG T Rl TUR-SER & AEwqUl 9m (Yeshl) Y oeuisu |

TSI N FA B ?

(a) You are required to select a carbon resistor of resistance
47 kQ + 10% from a large collection. What should be the
sequence of colour bands used to code it ?

(b) Write two characteristics of manganin which make it suitable for
making standard resistances. ‘

(a) mwv&ﬁuﬁ%@a@wfﬁﬁﬂkgilo%maww
IRIES T 8 | T a0 His A afEd F ON w1 9 e @ s ?

(b) HIME & W 77 (Tevn) Fafon s #1007 78 OES RRE @ aam
& faU I o B |

State the underlying principle of a potentiometer.

Describe briefly, giving the necessary: circuit diagram, how a
potentiometer is used to measure the internal resistance of a given
cell. ' ‘

fawemdt (MRferiier) R fae W F w8, fafaw |

Wtﬁqﬂdﬂ\{@aﬁHalthﬁﬁﬁﬂﬁwmﬁﬁWﬁwWW
U & e ey " & faw &9 far Ser @




20. Find the position of the image formed of the object ‘O’ by the lens |
‘ combination given in the figure. ' ‘

f=+10 ~10 +30cm

.
et/ [V

le—5 cm—sk——— 10 cn ———f

fo T s O % ANE T e aw O’ % i @ fefr s it
| f=+10 - 10 +30 cm

. o
e—vE | B

k—b5 cm—k—— 10 cm ——i

21. State the principle of the device that can build up high voltages of the
order of a few million volts. Draw its labelled diagram. A stage reaches
in this device when the potential at the outer sphere cannot be
increased further by piling up more charge on it. Explain why.

5o o w1 fagr fofay el go ffeer dee @ife @ 3= dieed 9 S S

w2 | T AR W T Wi e (R TR | T AR 6 o T R
W 2, W9 o MR % R @ e MO s SR e R der S

e | Wy S R Y e da ?

99. Draw transfer characteristics of a common emitter n-p-n transistor.
Point out the region in which the transistor operates as an amplifier.

Define the vfollowing terms used in transistor amplifiers :
(1) Input resistance
(i) ~ Output resistance

(iii)* Current amplification factor

55/2/2 : 8




23,

SRS SeeE (@E) RS ¥ FRd nopon TR ¥ ST Sfeme SR
w%ﬁw@ﬁaﬁﬁ@mmﬁﬁﬁfaw@a%(mﬁw)%x

Zife wagal ¥ frafafen & S oRam fafew -
@)  fFEw R

(i)  fofa sfRy

(iii) 9N YEE TR

The intensity at the central maxima (O) in a Young’s double slit
experiment is I,. If the distance OP equals one-third of the fringe

’ I
. width of the pattern, show that the intensity at point P would be —f—

S 1Ps
}—Sl y
d oV
g A

R b e e e D et >

| "OR
In the experiment on diffraction due to a single slit, show that

(i) the intensity of diffraction fringes decreases as the order (n)
' increases. » : :

(i) ~ angular width of the central maximum is twice that of the first
order secondary maximum.

41 & ffed yam ¥ el stEw (0) W dEn I %lﬂﬁgﬁOPﬁ'&fﬁ
frsr-sier @ 1/3 & @, WW%P%WW Bt |

1Py
7 51 y
d oV
v s, ,
<‘-_"_‘"-"""'_"_’-""“—“' D ————————————————————— >
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24,

25.

26.

e Bl g fedt % o § wefie i

() e @) (n) F g1 ¥ fow fret @ dear &7 & S 2 }
() ¥ shee S s del wm Sk GE) F fdes skEs @ 9T did
21 | .

Using the postulates of Bohr's model of hydrogen atom, obtain an
expression for the frequency of radiation emitted when the atom makes
a transition from the higher energy state with quantum number n, to
the lower energy state with quantum number n,(n, < n)).

FEEE WAY] F S Wew F MR F ST ¥ Ieafor faRRer W oSTgR %
T TF e T FT T T B I Fa=H §em o & e WO
fordt TR FAT2H WM n, % IS W THATT A g (ny<n) |

Name the important processes that occur during the formation of a p-n
junction. Explain briefly, with the help of a suitable diagram, how a
p-n junction is formed. Define the term ‘barrier potential’.

p-n G & fior % a9 B9 o yg@ SRRl (SERHT) w1 T fARgT | TF 3
e (F) 9 TeEar @ wE ST & pon 9 o fmio S8 S @ 1 U
fave’ &t qftamn fafeg | ‘ |

1) | Light passes through two polaroids P1 and P2 with pass axis of P2
making an angle 6 with the pass axis of Pl. For what value of 0
is the intensity of emergent light zero ?

(ii) A third polaroid is placed between P1 and P2 with its pass axis

making an angle B with the pass axis of Pl. Find a value of B for

' 1 .
which the intensity of light emerging from P2 is —éQ, where I0 is
the intensity of light on the polaroid Pl.

() TF YR S @ deRiEEl Py 3K P, ¥ A IR | Py TR oW, Py
3 I 37 ¥ 0 0T SAEH B 1 0 % fRw AW % fer fle (TRt s
& e B A I e ? | |
(i) Py 3R Py & a9 ¥ U e JeRfEs 29 YR @ S ? 5 suel uia
@, P, % UIRA 3 F B A M B | B H T A I HC M W

Pz%wﬁwﬁwwﬁm%é, (St 1, ToNEs Py W S
% e ) |
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27. | Light of wavelength 2500 A falls on a metal surface of work function
3-5 eV. What is the kinetic energy (in eV) of (i) the fastest and (ii) the
slowest electrons emitted from the surface ? . ,
If the same light falls on another surface of work function 55 eV,
what will be the energy of emitted electrons ? 3

2500 A TR & THW 35 oV FE-TE F UG F TH GoE W T |
‘mﬁwﬁﬁ(1)@?%%%(@@)3@@#@%%&@(11)%
I & (Hean) el F TS S g4 e 2
.’Tﬁ’%ﬁWS5eVW—WB@WWWWQ@ T IR e @
S foRe @l 2

28. (a) Derive the expression for the mutual inductance of two long
coaxial solenoids of same length / having radii r; and Ty
i (rz > I‘l and { >> rz)

(b) Show that mutual inductance of solenoid 1 due to solendid 2,
M, is the same as that of 2 due to 1 i.e. M,;.

(c) A power transmission line feeds power at 2200 V with a current
of 5A to a step down transformer with its primary winding
having 4000 turns. Calculate the number of turns and the
current in the secondary in order to get output power at 220 V. 5

OR

(a)  An alternating voltage v = Vi sin ot applied to a series LCR
circuit drives a current given by i = i, sin (ot + ¢). Deduce an
expression for the average power dissipated over a cycle.

(b)  For circuits used for transporting electric power, a low power
 factor implies large power loss in transmission. Explain.

(c) : Determine the current and quality factor at resonance for a series
LCR circuit with L = 1.00 mH, C = 100 nF and R = 100 Q
connected to an a.c. source having peak voltage of 100 V. 5

(@) Q@ o=l TRt weafawsl 5 o= Foe & fm o oo (W)
Ffv, afE S o w1 A S s Beand wweE rg @ or, A,

(r2>r1'€f?llTl>>r2)l
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(b)

(c)

(a)
(b)

- (o)

29. @)

()
(i)

55/2/2

¥ AT % oo 2 & sRor, ofafas 1 & o e (M) -

wmaﬁésﬁmlﬁwmﬁmzémmmmf

Gl

T g ot SOR0T ORA B Rl SToem oigwmt @ 2200 VSR
5A 90 R fagd weH # S W2 | 39 ZEw & wuis ged
4000 W T 1 220 V F i T w0 % foau fdws deett § W @
den ot S ERT 9N ¥ TE % uReed ST |

YAl

SN

it MLORU&WWW(WW)@WW v =v,_ sin ot

& T sw xq%d%mr i=1, 51n(mt+¢)qarf%’a@ﬁ°f§l®a%ﬁ

aug ot g9 F fou =iSe Foad (W) FST |

WW@@W%@W%‘W%G T (dqws)‘%mm
TRuy & WO kR BN H TRoTE weRor § o osifys wiw & e
2 | @ S F e FNT |

& 0% LCR uRwg % fI¢, L =100 mH, C = 1-00 nF T R = 100 O

%lg@@@ﬂﬁﬁﬂm(ac)@ﬁﬁmwé&moﬁ RTEL dieed
100V§|3¥rwﬁwaﬁfm e s fofa ¥, oW 99 R O
1 AE T H |

A plane wavefront approaches a ﬁlane surface separating two
media. If medium ‘one’ is optically denser and medium ‘two’ is
optically rarer, using Huygens’ principle, explain and show how a

refracted wavefront is constructed.
Hence verify Snell’s law.

Wheh a light wave travels from a rarer to a denser medium, the

speed decreases. Does it imply reduction in its energy ? Explain.

OR

12

5




(1) A ray of monochromatic light is incident on one of the faces of an
equilateral triangular prism of refracting angle A. Trace the path
of ray passing through the prism. Hence derive an expression for
the refractive index of the material of the prism in terms of the
angle of minimum deviation and its refracting angle.

(i) ~ Three light rays red (R), green (G) and blue (B) are incident on
the right angled prism abc at face ab. The refractive indices of
‘the material of the prism for red, green and blue wavelengths are
respectively 1-39, 1-44 and 1-47. Trace the paths of these rays
reasomng \out the dlfference in their behaviour. 5

b : C
() U gHae w0, & Wl (WEe T AR D) B gEas s A 0
Qe Gag AT S W 2 | AR W T S gud sk mem 9
T e @, 9 e ¥ faee % s @W&Eﬁwﬁﬁmﬁ
T R I :

- (i) 39 ©d % e s gemE S | ,‘
(iii) Wwwmﬁw‘mﬁWmeﬁﬁmm%?ﬁm
o HT B ST & w,mmﬁ%%ﬁ;wmmﬁmﬁ

é?wﬁmn |

HYAT
Q) Wﬂﬁwﬁ@mmmﬁaﬁvﬁqm%@%mwmwmm
B 21 TE T % W W AW YR % wnl W ey #ie (R
TYis) | At BreH # SToEdA FUT A G d S A IR I (=)
fereem @1 % W& A, B & e % sadais & fu e o
(=) T | |
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(a)

(b)

(©

(a)

(b)

55/2/2

Wﬂﬁmﬁﬂabcﬁmiabmﬁ?mﬁrw,W(“RV),"E‘?(‘
(Gmm:ar«ﬁm)m(mm@m%\m,asﬁzﬁ@wasm
frem ¥ wed % oTgadA A 1-39, 1.44 T 147 ¥ | w7 fwol & w0l
a%amhqkﬁ%aah%wwwml

a
B
G

R———]

45°
b -

Show that a planar loop carrying a current I, having N closely

wound turns and area of cross-section A, possesses a magnetic
0 v

...__)
moment m = NIA.

' -
When this loop is placed in a magnetic field B, find out the
expression for the torque acting on it.

A galvanometer coil of 50 Q resistance shows full scale deflection
for a current of 5 mA. How will you convert this galvanometer

 into a voltmeter of range 0 to 15V 7?

OR

Draw a schematic sketch of a cyclotron, explain its working
principle and deduce the expression for the kinetic energy of the

ions accelerated.

Two long‘ and parallel straight wires carrying currents of 2 A and
5 A in the opposite directions are separated by a distance of 1 cm.

Find the nature and magnitude of the magnetic force between

* them.

14




() el AR fF I WS WY (o) # e o, m = NIA @
2, T T fome %Y S e N g, TRT B B &9hd AR SR
W@Iﬁgﬁwmﬁﬁﬁlﬁél |

(o) wqﬂw)ﬁfﬂwaﬂBﬁr@ﬁmwmwﬁWW'
F fu =ivs e ST | ,

(c) Tl feadniiex S gech &1 kY 50 Q 7 | 5mA?ﬁ%Tm@I$'ﬂa€‘ﬁ
S # 58" 8 S § | 39 eaHieT B e 0— 15 V UUE % dieeHi
¥ %Y uEfda =T 2

(a) WSEICH F T FEe 3@ (7)) oEC | 39 sEel s & W
. FifST o @fa Foi # Mas S & AT o o (W) T |

(b) & o GURR W AR Y s 2 A SR 5 A W fgd e frada s
Frfd A @ E I AR AW F AT A G 1om? T & 99 A
a6 S 3R IgH wREmT T SN | |
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