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e 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.

o Please check that this question paper contains 30 questions.

e Please writc down the Serial Number of the question before
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e 15 minutes time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer
on the answer script during this period.
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el RS WL il three questions of Ava marhe cacli Tae Tuossw. e

(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=16x1019C
U, = 4n x 1077 Tm A™?
1 _9x10°Nm?C2
41t€0 ‘
m, = 91 x 1073 kg
a3
) . & 397 sifErd &
(i) O I-97 X 730997 & | 97 1 @ 8 7% F Y99 Af-ergSaiq 597 &
3N 5% wF HF #E |
(iii) Y979 @ 18 & ¥9F 797 @ 3% &1 &, 597 19 @ 27 & 59% ¥97 &4 =
# & T 797 28 & 30 ¥ 5% y¥ wia 3% 7 £ 1
(iv) 999-97 & @97 W FI§ facy 78t 8 | a9y, § o a9 v g 8§, @i

55/1

3F FIF TF ¥97 § I oig Ha' ara a9 v § e 997 ¥eIT fFar
mar 8 | Q9w ¥ oy R M wET ¥ @ Fae 0F w97 & w6 E
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W W%W#W?ﬁ?/maﬁmﬁﬁm
TYTIHE ARV F FAT # gHe &

(vi) @ FEvIFE § A FEfafad ifas aaie & "E @ 39T #¢ gFd

c=3x 10% m/s
h =663 x 10-34 Js
e=16x10"¥C
M, = 47 x 1077 T m A}

—1—— =9 x 109 Nm? C2

4ne
[»]

m, = 91 x 10-31 kg

1. Define electric dipole moment. Write its S.I. unit. 1

fae fayga ool & qftwmwr fafau | g9 we.aR. (S.1) A fafau |

2. Where on the surface of Earth is the angle of dip 90° ? 1
g & A (Y-U8) W A F FH AF 90° F@ W Aen & ?
3. A hollow metal sphere of radius 5 cm is charged such that the

potential on its surface is 10 V. What is the potential at the centre of
the sphere ? ' 1

WIg % 5 om e & ©F GEW TR R o e fha TR sEs 7
F f@ 10V E o 2 1 W M F FR | v fee @2

4. How are radio waves produced ? , 1

edi at FQ 3= ot § 2

5. Write any two characteristic properties of nuclear force. 1

T T & B QA awrifE o fafae |

55/1 3 R P.T.O.
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6. Two bar magnets are quickly moved towards a metallic loop connected
across a capacitor ‘C’ as shown in the figure. Predict the polarity of the
capacitor. ’ ‘

5 N s______N|

fo # ot @ erqeR e g H, UG F TH R 9 () H O L
¥ I o R, A uE U O R AR (e @1 SufE #® gEaw @
HIAA AT |

B N S| N

7. What happens to the width of depletion layer of a p-n _]unctlon when it
is (i) forward biased, (ii) reverse biased ?

flt p-n Gy A B wa N e (AE) mw'mﬁmﬁ, S& p-n Y
(1) Imfefys smafeq &, (i) vk Tafga & 2

8. Define the term ‘stopping potential’ in relation to photoelectric effect.

-, W & g § PR fawe g # uRem fafag |

9. A thin straight infinitely long conducting wire having charge density
A is enclosed by a cylindrical surface of radius r and length [, its axis
coinciding with the length of the wire. Find the expression for the
electric flux through the surface of the cylinder.

A TR [ F UE SR YT (9AE) §, A QY U4 a9l A e
H G T, Gl 9% al UREs @ | JOmR Y @ ORI, aR @ oW @
Ut 2 | SoeR ge ¥ fagg W % fae s s 3| FiN |
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12.
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Plot a graph showing the variation of coulomb force (F) versus -—5 ,

where r is the distance between the two charges of each pa1r of
charges : (1uC, 2pC) and (2uC, -3 uC). Interpret the graphs
obtained.

el F @ I, (1 uC, 2 uC) 3R (2 uC, -3 uC) & fau Foim s (F) #
[ )%mqﬁaﬂqﬁ@ﬁ%mm(m)mlﬁﬁwﬁam
F AR g r g | TW ARG (AR) BT FNT

Write the expression for Lorentz magnetic force on a particle of

ﬁ
charge ‘q" moving with velocity Y in a magnetic field B . Show that

no work is done by this force on the charged particle.

OR

A steady current (I,) flows through a long straight wire. Another wire
carrying steady current (I,) in the same direction is kept close and
parallel to the first wire. Show with the help of a diagram how the
magnetic field due to the current I, exerts a magnetic force on the

second wire. Write the expression for this force.

Wéﬁﬁ I M A G g AW F AR I W e A aRe

TaaE 99 & fau e fafar | wcim e F W 9@ g mftm sv W

¢ Fd T8 fwar war @ 1

reran
frtt o @9 aX q ww R fage wW (1) vEifed @ W R 1 W AN F UW
IR T6F TR, TH 3 aR @1 T 2, e I, fer faee uw, I, @ & faan
§oyafea @ @ ) @ smw (f) & wemar ¥ <ulT f& fRw @R, =WL

F FO AT AT Y, TR N W T TIEE 7 A0 8 | T a9 & fag
v fafan |

What are eddy currents ? Write any two applications of eddy currents.

et grd = At § 2 e uwell & w¢ Q@ g fafay |
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13. What is sky wave communication ? Why is this mode of propagation
restricted to the frequencies only upto few MHz ?
-1 HeRer ¥ F7 ard @ ? 39 fafy ¥ g 39 MHz & IRl aw @
i @ @ 2 ?

14. In the given circuit, assuming point A to be at zero potential, use
Kirchhoff’s rules to determine the potential at point B.

2V
1A D 2A
~ ’ ( }l = ‘B
R 20 R,
S—T -
A | C 2 A
1V

fRu T wRum §, 7@ AR gC % fig AW v v 2, fREw & Pl & s
5N, fag B W fava 3@ &S | ‘

1A D 2A |

A N 2A |
1V g

Ol

15. A parallel plate capacitor is being charged by a time varying current.%

Explain briefly how Ampere’s circuital law 1is generalized to
incorporate the effect due to the displacement current. i
T U @ guife @ geg & gy uiad s} ¥ siafy e oom wr #
N ,

2
day ¥ Wy Ffve 5 o 9 & PR 3EOE IE F gEavE & fwzj
feq yer AR & ofiedis fram @ s fFar S @ !
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1

[et capacitance of three identical capacitors in series is 1 pF. What
7ll be their net capacitance if connected in parallel ?

"ind the ratio of energy stored in the two conﬁguratiohs if they are -
yoth connected to the same source.

ﬁqaéw(w-%@)ﬁmﬁaﬁ@rmﬂwﬁﬁmﬁ(ﬁﬁsﬁ)mm@w(gﬁ)
mﬁmlpFéxaﬁsémW(Wm)ﬁwﬁam(ﬁﬁm)w,?hm
e i fe a2

ofe aAf el (WAeEl) ¥ duifal # s @ Hia @ Sier oY, @ 3 8 YR %
HaeHl # dfaa 9 @ U g &S |

Using the curve for the binding energy per nucleon as a function of
mass number A, state clearly how the release in energy in the
processes of nuclear fission and nuclear fusion can be explained.

T GO AT B % w9 8, TN e et @ ool e 9w ¥
@ ¥, Afva fGden sk Ty dema sl § oot fage @R @ s
QA ouEHA ¢ 7 WY W |

In the meter bridge experiment, balance point was observed at J with
AJ =L ' -
(1) The values of R and X were doubled and then interchanged. What

would be the new position of balance point ?

(ii) If the galvanometer and battery are interchanged at the balance

position, how will the balance point get affected ?

R X .
—VWWW\ VW ——
: !
A 3 /B
N
li
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WX et (Ag) & @ yan |, mﬁ&qﬁ%(éﬂﬂ?ﬁ%wwww AT =L
(i) RﬁtX%ﬁaﬁmmmmﬁmﬁww A s fag
# R fafy w= @ ?

(i) afR Ry fag = @9 W dAmet R dei # fafaal g ¥ wTo
& W @ R fag W o swE w2

R X
— AW AN ——
l ¥
A * B

19. A convex lens made up of glass of refractive index 1-5 is dipped, in
turn, in (1) a medium' of refractive index 1-685, (ii) a medium of

refractive index 1-33.

(a) Will it behave as a converging or a diverging lens in the two
cases ?

(b) How will its focal length change in the two media ?

gadAis 1.5 F FY & UH I9d oW H FHAIE (1) 165 UEHAE kAW,

(i) 1-33 adai® & "o § gEE T

(a) 3 A el ¥ T8 oW i ofw & Oifd w1 wm A1 e oy &)
wifq ?

(b) 3 @ "ol ¥ oW & wew gt ¥ AW yeR uReds g 2
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20. Draw a plot showing the variation of photoelectric current with
collector plate potential for two different frequencies, v, > v,, of
incident radiation having the same intensity. In which case will the
stopping potential be higher ? Justify your answer. 3

.W?ﬂaﬂaﬁTVIHﬂT%Wgﬁf(vl>v2)a§aﬂNﬁﬁwa§m,W
Ifgs (@) fawa ¥ @@, wHw-fagg ow % ofeds @ fem F o o (39)
T | f5g <en § et fave & A9 e @ 2 o IW % wmdT § eRo
(%) fafaq |

21. Write briefly any two factors which demonstrate the need for
modulating a signal.

Draw a suitable diagram to show amplitude modulation using a
sinusoidal signal as the modulating signal. 3

fret ga (o) R A # savasal 4 @ g, sﬁmﬁ%fmm‘mﬁ
3 q FF (FR) FAfEy |

AW WA H quiA & AU U I9gH M@ AR, Fsmﬁwaaﬁzrf‘ﬂww
Iwa wEeH fama @t e e o

22, Use the mirror equation to show that

(a) an object placed between f and 2f of a concave mirror produces a
real image beyond 2f. |

(b) a convex mirror always produCes a virtual image independent of
the location of the object.

(c)  an object placed between the pole and focus of a concave mirror
produces a virtual and enlarged image. | 3

Tl e F1 ITET A gu ey

(a) o@dw gdvT & f o 2f ¥ & W s & yfew, of @ W (W) Ik
aredfes e @ |

(b) 39 TUUT TeF oMl wafre wAmr 7, a%g FE W o @

(c) Wm%yaﬁ@w%ﬁ@aﬁmmﬁwmaﬂtaﬁ%
8
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23. Draw a labelled diagram of a full wave rectifier circuit. State its

working principle. Show the input-output waveforms.

qof w1 REHd ofivy w1 T TWiEd oM@ TARY | THE SRl e
fofige | frash stk frla atr-sdi @ gwise |

24, (a) Using de Broglie’s hypothesis, explain with the help of a suitable
diagram, Bohr’s second postulate of quantization of energy levels
in a hydrogen atom.

(b)  The ground state energy of hydrogen atom is — 13:6 ¢V. What are
‘ the kinetic and potential energies of the electron in this state ?

(@) 2 Frcl @ e & IwEm ¥, FEeeH TER] § I WROF Fared
Tl W & gW AEE &, 3% am@ () I wEme ¥ wWE o
FHifsT | |

(b) EEEISA T F oW etEe I — 136 eV B @ | 3§ oy i
RN & Tfaw ok fufw et fea @ § 2

25. You are given a circuit below. Write its truth table. Hence, identify
the logic operation carried out by this circuit. Draw the logic symbol of

the gate it corresponds to.
— ] >o—
—{>0—y

B
= for T ofivy F U Yoowe OROf 99RT | 3HY 39 URUY SR H SR arel
a%wmﬁ(#mﬁ)ﬁwﬁﬁq:mm’ﬁzwaﬁmml

A—] >0—X
) o
B~——[>O~f—y
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26. A compound microscope uses an objective lens of focal length 4 cm and
eyepiece lens of focal length 10 cm. An objéct is placed at 6 cm from
the objective lens. Calculate the magnifying power of the compound

microscope. Also calculate the length of the microscope. 3
OR

A giant refracting telescope at an observatory has an objective lens of
focal length 15 m. If an eyepiece lens of focal length 1:0 cm is used, find
the angular magnification of the telescope.

If this telescope is used to view the moon, what is the diameter of the
image of the moon formed by the objective lens ? The diameter of the

moon is 3-42 x 10° m and the radius of the lunar orb‘it is 3-8 x 108 m. 3

et Ty gaaeel & wifigyas oW ok e A # wiew gfEl FEIE 4 om
A 10em e | & TG F AgyEE d¥ ¥ 6 om F W I § | W IS
gyl ® omEd amar ok s e ot W i | "

HYaQl

fret Juwmen ¥ ww fave WaEd gevie & AfhgYEs O" & WiEd g 15 m
?lqﬁﬁﬁl-OcmmiﬁaﬁﬁﬁWﬁFWW«ﬁmm,ﬁww
& Fi e g dm 2

I 30 QYE W TS @ U, q@ TEE AGTEas A9 FW O 9w &
sfafera &1 @ fFe1 M 2 9= H AW 342 x 108 m @ ok w=m e
H B 38 x 108 m @ | '
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27. Two heating elements of resistances R, and R, when operated at a

28.

55/1

constant supply of voltage, V, consume powers P, and P, respectively.

Deduce the expressions for the power of their combination when they

are, in turn, connected in (i) series and (ii) parallel across the same

voltage supply.

R, T R, ¥Ry & @ @ 35dq, ReR (eroRel) diem V& @& fagq @
¥ dhfe 8 W, ®wHer P, @R P, UG @ w § | A T S6 fgge @
¥ FEEE (i) AUMRA F 99 (i) UREEA (WRR) A, "@afva fR (S S, @
H FasE (qwmel) ¥ = ufe & fAau wee e Fie |

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

State the principle of the working of a moving coil galvanometer,

giving its labelled diagram.

“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Justify this statement.

QOutline the necessary steps to convert a galvanometer of resistance

R; into an ammeter of a given range.
OR
Using Ampere’s circuital law, obtain the expression for the

magnetic field due to a long solenoid at a point inside the solenoid

on its axis.

In what respect is a toroid different from a solenoid ? Draw and

compare the pattern of the magnetic field lines in the two cases.

How is the magnetic field inside a given solenoid made strong ?

wmm(ﬁw)mmwwm% fafay sk
IUH T& AMifRd 3IRG TART |

“fedt oAl # uo-gfedr @ AW W IS dcedr-yafear & o
AT TVEF B 2 | T FAA & guda ¥ o% (wRo) fafew |
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(c) RGm%mﬁaﬁaﬁmmm(m)w%wﬁ
uﬁaﬁamﬁ%ﬁquﬁaﬁﬁ@ql

AqHYgdr

(a) UffmR & Rudy fam & 398 @, T o ol & et SEe I
% fFe fag W, goElg &9 & g, w =9s s« SN |

(b) foEt offorr @ s 2Wee f6 woR fw &1 €@ 2 3 9 & fou
T &7 @Rl & fed T e SR g S |

¢ [t & % ofafes & S geem &9 B ofvs sed 3 & S
2 ?

29. State the working of a.c. generator with the help of a labelled

diagram.

The coil of an a.c. generator having N turns, each of area A, is
rotated with a constant angular velocity ©. Deduce the expressmn for
the alternating e.m.f. generated in the coil.

What is the source of energy generation in this device ? 5
OR
(a) Show that in an a.c. circuit containing a pure inductor, the

voltage is ahead of current by n/2 in phase.

(b) A horizontal straight wire of length L extending from east to west
is falling with speed v at right angles to the horizontal component
of Earth’s magnetic field B.

(i) Write the expression for the instantaneous value of the
e.m.f. induced in the wire.

(ii) What is the direction of the e.m.f. ?
(ili) Which end of the wire is at the higher potential ? 5

55/1 13 P.T.O.
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mm;ﬁaaﬁaaﬁmﬁaﬂqﬁmﬁmﬁm(ac)aﬁa%@m
A 8 |
fredt yemed w 9f # get I NR & vow W oSwd AR 1 e
TEEAE FO AT o ¥ PR R W R FEA § I v fagg-aee
o (ST & fu oF sise o Fif
O A SOl IR W oA w;e 2

FHoren

(a) YW FC fF fagg I O fml yoed 9w (a.c) wRey #, deea
b (Fem) ¥ O 90 ¥ /2 oMt war @ |

(b) w=E L&, & dfesy dw ax, s @-ufvew fen & e @, gsh &
gadid 87 B & & geF & wwed v an ¥ R W@ # |

() W ¥ @ fgraws 3@ Ewws) F awhs = F fag
e faf@u |

(i) 39 fEd-ows 9o (ST.Us.) e = gt 2
(i) 39 IR & f5 R W fova @ R ¥ 9fys (F=9) @ 2

State the importance of coherent sources in.the phenomenon of
interference.

In Young’s double slit experiment to produce interference pattern,
obtain the conditions for constructive and destructive interference.
Hence deduce the expression for the fringe width.

How does the fringe width get affected, if the entire experimental
apparatus of Young is immersed in water ?

OR

(a) State Huygens’' principle. Using this principle explain how a
diffraction pattern is obtained on a screen due to a narrow slit on
which a narrow beam coming from a monochromatic source of
light is incident normally.

(b) Show that the angular width of the first diffraction fringe is half
of that of the central fringe.

() If a monochromatic source of light is replaced by white light,
what change would you observe in the diffraction pattern ?
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@ qREer ¥ Se-tag Widl W F qee 8, fafEw |

F 5o s & afesr ded o w7 % fow, dudt awr Al sfawr
T T AT AR TR B # Aol ¥ fau wvs e () RN |

W T & R OSTHE H uE H oga fewr s, @ fh dled 39 wwifaa

r?
agET
T W fagra @ 8, fofow 1| 3w faga F sTam ¥ o=@ Wy ST
fo S el deivt (qael) fee (Frd) W, foell uoenil yoer & &9 @
A AT FEil RS, eeEq eTufad B 8, of W R fada ded W
T B |

wefid T 5 wov fadt B & s dkeE, S5 G & Fei
e & amt (1/2) Bt & |

Ife TEEnT FHW WA & ®W W &d THY @ faa s, @ faads 4
¥ amat w7 qRads femd 2w ?
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