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General Instructions :

(i) All questions are eompulsory.

(i) There are 30 questions in total Questions 1 to 8 carry one mark
each, questions 9 to 18 carry two marks each, qestions 19 to 27
carry three marks each and questions 28 to 30 carry five marks
each.

(iti)  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. "

(tv)  Use of calculators is not permitted.

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

¢ =3 x 10% ms!
h = 6626 x 1034 Js
e=1602 x 10719 C
Mo =4n x 107 Tm A1
9k 109NmEo T

4ne

0
Mass of electron m_ = 9.1 x 10-31 kg
Mass of neutron m_ = 1.675 x 1027 kg
Boltzmann’s constant k = 1.381 x 10-23 J K -1
Avogadro’s number N, = 6.022 x 1023 / mol-1
Radius of earth = 6400 km

= 33T ;

i) o 39T fErf §

(i) &9 T-T7 5 37 30 597 & | 5% 1§ 8 ¥ 3% ¥97 ww o a7 & 77
9 ¥ 18 % 59% 397 g 3% a7 & ¥¥7 19 § 27 ¥ 390% 597 {7 ofF a7 &
T TV 28 7 30 ¥ I9F y97 ol 3% a7

()  F¥7-77 § gu7 W FE Fwer 75 8 1 aufy, a SF A TF 7T A de
WW@W#&%WHWWWW#WWW&W
W?/@#Wﬁmﬁﬁwmﬁ#%ﬂa@mﬁmﬁ/
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c=3x 108 rns_1
h = 6626 x 10734 Js
e = 1.602 x 10712 C
i, = 4n x 1077 Tm A~
1
4me
0

ToEel @ wefd m, =91 x 103 kg

=29 & "efd m, = 1.675 x 10727 kg
e frad® k = 1.381 x 1028 JK !
AR §@ N, = 6:022 x 1023 / mol™!
gt F 531 = 6400 km

=9 x10° Nm? c™?

What is the work done in moving a test charge q through a distance of
1 cm alemg the equatorial axis of an electric dipole ?

me%mﬁm%mmmmqaﬁ 1em g @ o
3 § fam o R S d 2 K

{D/"\

How would the angular separation of interference fringes in Young’s

double slit experiment change when the distance between the slits and
gn ™D

-t .

screen is doubled ? ;-
4

A % Rl s ¥ fRfE ow o F Aw A g WG e | @i e
% Woftg gawa H @ ofEdd g g 2

An electron does not suffer any deflection while passing through a
region of uniform magnetic field. What is the direction of the magnetic
field ?

¢ et fe THEEE gEEd 8 a9 wWH Y R e (it e |
qEdg &7 F foen F@n e ?
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'/El “Name the EM waves used for studying crystal structure of solids.
What is its frequency range ? 1
3l @ frEed WA # A & § STA g ael - ol @

W fafew | g7 emgf oReR @ § 2

5. Two thin lenses of power +4 D and —2 D are in contact. What is the
focal length of the combination ? . -y 1
A TS ofg, T guad + 4D T —2D 8, WS ¥ @ ¢ | GANH H wiEd
g e ?

6. Give the logic symbol of NAND gate. 1
NAND 7¢ & & W% @ifaw |

7. Two nuclei have mass numbers in the ratio 8 : 125. What is the ratio
of their nuclear radii ? 1
amﬁwmﬁrﬂwﬁs 125 @ 1 SO I o
s A g 2 S -

8. The maximum kinetic energy of a photoelectron is 3 eV. What is its
stopping potential ? 7 / 1
ot wTO-SOEETT B S TS o1 3 eV R | THE R o fEA g 2

9. @) State the principle on which the working of an optical fiber is
based.

(i) What are the necessary conditions for this phenomenon to

occur ? 2

() % fogr fafae fe = e s awg @ sresoel | @

i) 39 UREeTT % 9d g & U fevdd I 9 § 2
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10. Calculate the current drawn from the battery in the given network. 2

 ANWWA———

AMAA— L AMAA— AN

| =

4V

fow T Tead ¥ ded ¥ of W g ww wiefad FfST |
R ,=20Q

R,=1Q |, R,=5Q Ry=4Q

—AMAA
YV V)Y NS
|
+|'_ Jz.?
4V

11. Draw 3 equipotential surfaces corresponding to a field that uniformly
increases in magnitude but remains constant along Z-direction. How
are these surfaces different from that of a constant electric field along
Z-direction ? : 2
I &7 ¥ Tee O wHeve Ue difie e o § oweere gfg e g,
W= Z-fwn &% ey fad @@ R 1 3 U 39 yel ¥ N e fm § S fed
- froa foga-a ¥z & sefew § 7
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12.

13.

14.
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Define electric flux. Write its S.I. unit.

A charge q is enclosed by a spherical surface of radius R. If the
radius is reduced to half, how would the electric flux through the
surface change ?

Fq e N URAW ST | 3 S Wew fafEy |
FE N g fRt R B & el gv § w9 ? 1 A fsw s e &= R
S, Ty ¥ TEE A aYd voed H 997 ufedd g 2

Answer the following questions :

(a) Optical and radio telescopes are built on the ground while X-ray
astronomy 1is possible only from satellites orbiting the Earth.
Why ?

(b)  The small ozone layer on top of the stratosphere is crucial for
human survival. Why ?

frafafad ye4i & W Ji9w - |
() YERME =@ Y W&ﬁ qa'éﬁ W F—rﬁa ﬁsqﬁ% & 4

GA-fa9M &l 3Teaq geal & qﬁ%ﬂﬂﬁ@mmﬁﬂwﬁl

=i ?

(b) HHAYESE & FAU BR W IE-W ASH WA g9 9q ¥ fou fufas
2?2

Write the function of (i) Transducer and (ii) Repeater in the context of
communication system.

OR

Write two factors justifying the need of modulation for transmission
of a signal.

TR e & ded § (i) TSI a9 (i) (WEds & & fafgu |
St

frel fama & Feor & faU Tigem @ STevEsar Ui g @ SRe fafae ek
TR qfE &I |

et




15.

16.

17.

18.
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) ,
A wire of 15 Q resistance is gradually stretched to double its original
length. It is then cut into two equal parts. These parts are then
connected in parallel across a 3-0 volt battery. Find the current drawn

from the battery. !

forelt ow, e ooy 15 Q B, # - Tl W swe el st ger o
G B W 8 1 T R aet qni § #er e § 1 e 9 @
3:0 AT F " & R § uredEn A T B oo @ | dh ¥ o T fam
U I &I |

Define the term ‘linearly polarised light’.

When does the intensity of transmitted light become maximum, when
a polaroid sheet is rotated between two crossed polaroids ?

Waw giad swer & uRem e |

S QT Yerisel & A § 3 s deniee v # qEmr S 8, @ o
YETST & daa SAETT F9 @t & 2

(a)  The mass of a nucicus in its ground state is alwavs less than the
total mass ol its constituents — neutrons and protons. Explain.

tby  Plot a graph showing the variation of potential energy of a pair of
nucleons as a function of their separation.

(a) T AF H1 IHR Ferem ot # gomm wed S6% srEEl —
qq AR — F I THAE W T AW § | Wy R |

(b) IS & grer # Rafest st § oRadd s F gwE ¥ wem
& w9 H i & fou um @ifw |

Define current sensitivity and voltage sensitivity of a galvanometer.

Increasing the current sensitivity may not necessarily increase the
voltage sensitivity of a galvanometer. Justify.

ferell TeermiieR %1 uR guiEer @or deed g @ oRe AR |

el TR F u g ¥ s 8 W 9w smavaw T § fr sww Seed
gafedr & o gfg & 1 swH gy S
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19.

20.

21.

22.
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Draw a schematic arrangement of the Geiger — Marsden experiment.
How did the scattering of a-particles by a thin foil of gold provide an
important way to determine an upper limit on the size of the nucleus ?
Explain briefly.

MR - WW@WWW!W&%WWWuW
F TEUE FFE FER AR F GRS H IT9 G JW FA H A @A
W?mﬁg}qﬁaﬂhﬁml

Give a circuit diagram of a common emitter amplifier using an n-p-n
transistor. Draw the input and output waveforms of the signal. Write
the expression for its voltage gain.

R n-p-n IR &1 3TEN &% IS IEeE YOG & TR9Y 3G Gy |
fgme & By 9ur fpfd atmey difgw | I86 aeedr ofsy & fau =iss fafay |

(1) State the law that gives the polarity of the induced emjf.

(ii) A 15-0 pF capacitor is connected to 220 V. 50 Hz source. Find the
capacitive reactance and the rms current.

(i) %ﬁwﬁf@(mmwﬁgk—f—c?w,;?, =3

(i) 150pFwﬁs‘umﬁ3220V50Hz@aﬁq§ﬁme
it wfasrd qar g9i yarfed f-wea-ga (rms) 910 9 RIS |

(a) In a single slit diffraction experiment, a slit of width ‘d" is

illuminated by red light of wavelength 650 nm. For what value of
‘d’ will
(1) the first ﬂminimum fall at an angle of diffraction of 30°, and

(11) the first maximum fall at an angle of diffraction of 30° ?

(b) Why does the intensity of the secondary maximum become less as
compared to the central maximum ?

(a) W@ﬁﬁaﬁ?mﬁﬁ‘d’mﬁfﬁﬁaﬁ%onmaw%f%mw
I i o TR 4 F g 99 F fav
() wg fAfs 30° & faoda Fiv7 W fed g, q
(i) wgw 3feaw 30° & faad" &1 W figq gom ?

b) ¥ s F qEw ¥ s st & dEa % & a8 ?
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23. Use Gauss’s law to derive the expression for the electric field between
two uniformly charged large parallel sheets with surface charge
densities o and — ¢ respectively. 3

OR

(a) A charge +Q is placed on a large spherical conducting shell of
radius R. Another small conducting sphere of radius r carrying
charge ‘q’ is introduced inside the large shell and is placed at its
centre. Find the potential difference between two points, one
lying on the sphere and the other on the shell. -

(b)  How would the charge between the two flow if they are connected
by a conducting wire ? Name the device which works on this fact. 3

TRY frem & ST a0k O a9 THA SR gHRR e, e y&ig sy
T Y o T -~ o 8, % a9 FHga-aT % AU @iee ogam S |
o

(a) R B 3 el 9 el oos @ W HE ey +Q e & 1 r e &
fodll o7 B2 aes M, 9 W ‘g ey 8, 9 9 O & 9 9%
R W@ A D fagel, e T i WA g W w fewm 2
F g favarv 5= =T

b WA T W R IS TR A G R I G I 99 98 5y R
yalRa &M ? 39 Ifs 1 W fofer o & W | I w2

24. Distinguish between sky wave and space wave propagation. Give a
brief description with the help of suitable diagrams indicating how

these waves are propagated. 3

S T W T SHER T GO F e R | IWE M & wee
7 iy w0 g 5 ¥ T 59 yoR o At €, o Sfvw e AR

25, (1) With the help of circuit diagrams, distinguish between forward
biasing and reverse biasing of a p-n junction diode.

(ii)  Draw V-1 characteristics of a p-n junction diode in (a) forward
bias, (b) reverse bias. 3

) \Waﬁ@aﬁmﬁfﬂﬁpnuﬁg@g%mﬁﬁﬁww
TyEfelye T99 § 98 ST |

(i) (a) smfefyes @y, (b)vwﬁﬁmwﬁmpnﬂfam%v I
sfyererfie Gifew |
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26. (i)
(ii)

i)
(ii)

5b6/2

State the principle of working of a meter bridge.

In a meter bridge balance point is found at a distance [, with
resistances R and S as shown in the figure.

|
i \ )

When an unknown resistance X is connected in parallel with the
resistance S, the balance point shifts to a distance l5. Find the
expression for X in terms of /|, [, and S.

fex ¥ # TR I R forfw |

felt ex &g # o e fefr, B 4 quly oER, Roow S AW &

wE gh 1, W G B 2 |

s WY S & uedEH # HE ame vy X 9 W @
T fo Reaft gl 4, W weAfE @ W 8 1 X ¥ A g, L, 00 S F
T& A s 9| S |

10
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27. Draw a plot showing the variation of binding energy per nucleon

28.

55/2

versus the mass number A. Explain with the help of this plot the

release of energy in the processes of nuclear fission and fusion.

SEA W A ¥ UREdT ¥ W W e e e § oRedT @ e ¥
fou o @ifeT | 39 9% & gegar 9 T 9ogd 9w e faweT #t
sl # F 4 B W HET )

(a)

(b)

(a)

(b)

(a)

(i) Draw a labelled ray diagram to show the formation of
image in an astronomical telescope for a distant object.

(ii) Write three distinct advantages of a reflecting type
telescope over a refracting type telescope.

A convex lens of focal length 10 cm is placed coaxially 5 cm away
from a concave lens of focal length 10 cm. If an object is placed
30 cm in front of the convex lens, find the position of the final
image formed by the combined system. 5

OR
With the help of a suitable ray diagram, derive the mirror"

formula for a concave mirror.

The near point of a hypermetropic person is 90 cm from the eye.
What is the power of the lens required to enable the person to

read clearly a book held at 25 cm from the eye ? 5

) 8 e o 3 foT @mes s g0 sidfam a9 g % fag
FHifRT FHTeT TR 3Ry difvw |

(ii) mﬁw%wﬁﬁaﬁwﬁwﬁw%@ﬁ%ﬁqw
o fafaw |

11 : P.T.O.



29.
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(b)

(a)

(b)

Draw a schematic sketch of a cyclotron. Explain brie

10 cm 9 g0 & e 3@ AW 9 79 9 5 om g0 W #F 10 em
WY g W SEdq o9 W1 R | AR el fw @ o 99 & o
30 em [ W, A@ WIw FEE W . staw st @ fafy 3@
T |

Agqar

3T YW R eR@ # weEar § fF swew gdu & fa edwr g3
FqT HIT |

mm@ﬁwaﬁﬁ%ﬁﬁﬁﬁaﬁﬁQQSOcm?lw
o A oema F ¢ e weEar § 5% = gEw A W ¥ 25 em Q@
W @H WY 9% GFa1 § ?

and how it is used to accelerate the chai‘ged particles.

(1)

(ii)

(a)

Show that time period of ions in a cyclotron is independent of

both the speed and radius of circular path.

What is resonance condition ? How is it used to accelerate the

charged particles ?

OR

Two straight long parallel conductors carry currents I1 and 12 in
the same direction. Deduce the expression for the force per unit

length between them.

Depict the pattern of magnetic field lines around them.

12
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A rectangular current carrying loop EFGH is kept in a uniform
magnetic field as shown in the figure.

////“’ '

/s

(i) What is the direction of the magnetic moment of the
current loop ?

(ii)  When is the torque actmg on the loop (A) maximum,
(B) zero ?

WWWWW|WWWWWﬁWw
¥ 59% 3T @ WAy § Wy i |

(1)

(a)

(b)

%Wﬁmﬁmwmmﬁwwmw
& B A w el T# e

TR AR § 2 mﬁmmﬁwaﬁamﬁmwmm
foor S ¢ 2

Agar
aﬁéaﬁmmawwﬁwﬁw I, 7 I, yafzq & &
%lﬁ%aﬁanﬁrmmmm%mmwaﬂmn

ﬁ%mﬁaﬁ??ﬁm?ﬁimmﬂﬁaﬁml
ﬁaﬁmmﬁémm@@EFGHmwm

////E U
N G////

) 4 % FEwg el # fam T & 0
(i) {9 R FERA Fo-3t w7 (A) arfrman, B) a2 ?

>

I
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30. (a) What are eddy currents ? Write their two applications.

(b)  Figure shows a rectangular conducting loop PQSR in which arm
RS of length ¢ is movable. The loop is kept in a uniform
magnetic field ‘B’ directed downward perpendicular to the plane

of the loop. The arm RS is moved with a uniform speed ‘v’

P X X X XpgpX x

X X X X X X X

X X X X X X X

Q x X X x S x X

Deduce an expression for - R

(1) the emf induced across the arm ‘RS,
(ii)  the external force required to move the arm, and

(iii) the power dissipated as heat. 5

OR

- (a)  State Lenz’s law. Give one example to illustrate this law. ~The
Lenz’s law is a consequence of the principle of conservation of

energy.” Justify this statement.

(b) Deduce an expression for the mutual inductance of two long
coaxial solenoids but having different radii and different number

of turns. 5

(2) 9 uRC F ¥ ? T @ erEm famaw |

55/2 14
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(b)

taj

(b)

g9 ¥ s SEdER ﬂlmq»quQSRmﬁwaéﬁﬂﬁ‘gﬂTRSﬁWé
PR I ¥ MG W GE 2 | T8 o9 [ HEEE gEeE &7 B H w
2 @ F TA F AwEq sEgE GE } | 4 RS ® THEWA 9 V)
Y fq s S @ ‘

p X X X XBR X X

] X X X X X X X
X

X X X X

X X X X X

lxxxx.xxx

Q X X X X S x X
ﬁtﬁ#@aésﬁm:aﬁﬁsaymia%ﬁq:
(i) 91 RS & fal W 3T fae-ams o,
(i) T ® fa wWH F o smEvEs aw oge, @
i, =50 % &4 { ue & |

e

o = fram fafan | @ sren F@ % U @ SeR AT | “AS @
fram oot g fem & oform R 17 59w A g A
Qo Tl aRAfeeet, fe el qun 3 & ded fe-fe § &
I IO & AU o e FIT |
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