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3R TAF UF F FE

Y979 G 18 7 J9% Fv7 @l 3i% &1 8 397 19 T 27 T y9F yv9 a9 3%
8 7 5997 28 4 30 ¥ Y% IvT uig 3iF I & |

YoT-97 4§97 W F3 fAFeq 7§ & | Uiy, @ %l a7 uF yoT 4, T
3l ard T F9T H 3K T @ art di gvA § SaRe @9 ¥ fHar
T 8 1 U7 g A w23 ) 9gT § @ Fa7 & ¥eT & A 8
FTFAR F ITAT F AR @ B | aufy AT smEvaw @ a I
TG GRU F T B GHT E

el STavaE g T [Efarad difae EdE & A & 3TET #Y g@d
c=3x 108 m/s
h = 663 x 10734 Js
e=16x101C
H, = 4n x 1077 Tm A1

1
4me
o

=9 x 109 Nm? C2

m_ = 91 x 1031 kg

General Instructions :

(1)
(ii)

(1ii)

(iv)

55/2/1

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.

2

www. StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

(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 10734 Js
e=16x101C

u, = 4n x 1077 Tm A~

1

=9 x 109 Nm?2 C*2
41180

m, = 91 x 10731 kg

1. ot omafeg @rEe MoTeR A@ed & 9 favg & 79 fer (ried)) w=i @ @
3N THH AE g F A R S M F g W A 2 1

Why is the potential inside a hollow spherical charged conductor
constant and has the same value as on its surface ?

9. UF YEed G Fer gudd ¥ P 9 kA @A g 1 g & fRd s
WA A Y, 98 @ T oA o 2 | 39 WH R fEfated & 9= F@
(i) g & gEeE &7 S 8fas 9ed 9 (i) T 2 1

A magnetic needle, free to rotate in a vertical plane, orients itself
vertically at a certain place on the Earth. What are the values of
(i) horizontal component of Earth’s magnetic field and (ii) angle of dip at
this place ?

3. UH AR & U9 (F=<) T (q9) (PQRS) F, fFt THEwH JEad & & AL A
N, oM@ H R@w T FER, 36 TR (J8) & oweed g9ad T TadH 6 S
3w & I faga-aw @ feem o 2 1

X X X X X X _X X

P Q
‘—
X X X X X X X
S R
X X X X X X X X
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The closed loop (PQRS) of wire is moved into a uniform magnetic
field at right angles to the plane of the paper as shown in the figure.

Predict the direction of the induced current in the loop.
X X X X X X _X X

P Q
X X X X X X X
S R

4. Fefafad 5#R &t fagd-geea a9 fafey, () S geEt § o (o) @
T WA E A (i) S AGAA F G F O a8 | 1
Name the electromagnetic waves, which (i) maintain the Earth’s
warmth and (ii) are used in aircraft navigation.

5. fodll o9 W afe @ O & Fher & T W ST 1 $ gERT i &, o I
w7 fF9 yaR 9fiadd g 2 e S & faw swror fafaw | 1

How does focal length of a lens change when red light incident on it
is replaced by violet light ? Give reason for your answer.

6. Tt s & WES T IUH SHE G (A) & 99 TRy fafEu | 1

Write the relationship between the size of a nucleus and its mass
number (A).

7. T geel ¥ dag -l T () F 3 o e (V) F ot % g
gfiadd, & T W% (M) W euieu | 1

Show on a graph the variation of the de Broglie wavelength (1)
associated with an electron, with the square root of accelerating
potential (V).

8. Tt dya faya & feya smpl & oRwm fafaw | w1 97 afew & @ wfkw ? 1

Define dipole moment of an electric dipole. Is it a scalar or a vector ?

55/2/1 4
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9. TEE # UF Iaw Vi %t L (de) W9 ¥ SET 2 | fawe v um
feor TEd qU AR Iee # dR-R Wi I dER & dF A R fer S,
(i) TR & YA S qA1 (ii) AEF & Jade, W FIT T9E M ? A W &
g § FRor fafau |
A conductor of length 7 is connected to a dc source of potential
‘V’. If the length of the conductor is tripled by gradually stretching
it, keeping V' constant, how will (i) drift speed of electrons and
(ii) resistance of the conductor be affected ? Justify your answer.
10. 9 fou mw ufmy & 3w Ed g @ famwell X iR Y, wE fawamdt w
HEAT-3FT FATT HA F
E K,
+| - R 1 ()
] I L=r N/
A I B
€
I G
+ 1 _
—{s A
K,
I el (Wed) w ufEfia W gu, Y faEv fag & Rl woFr we
Tem, Ife aRuy #,
() XEW FS K, # a< i i K, # gon W " R & 71§ gfg
G S ?
() VIO I K, # % R I K, F G W@ awy S & a9 # S
G S ?
A I & gudd H Hnor fAfEy | 2
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Two students X’ and Y’ perform an experiment on potentiometer
separately using the circuit given below.

E K,
+||_ IR {\
Il L=v i \ /
A J B
€
I G
+ 1 _
— s HH -
KZ

Keeping other parameters unchanged, how will the position of the null
point be affected if

(i) X’ increases the value of resistance R in the set-up by keeping
the key K, closed and the key K, open ?

(ii) Y’ decreases the value of resistance S in the set-up, while the
key Ky remains open and the key K; closed ?

Justify.

11. T 0 H FEEE m’d SN T W g ST R | 3w VAW ¥ T a
é|3@mﬁ§mgmﬁn$§,@ﬁﬂﬁaﬁm%maﬂﬁmm
ST @ | TUE fF A8 #U1 UF gueR ug F ufd Sun | 3w ug & fea & o
= faf@y | 2

_)
A particle of charge ‘" and mass ‘m’ is moving with velocity V. It is

_)
subjected to a uniform magnetic field B directed perpendicular to its
velocity. Show that it describes a circular path. Write the expression
for its radius.

12. 39 #vf LCR WRuy & fauw e i & WA & UReed sifee, fomed
L=20H C=2uFdm R=10Q¢ | LCR WRug ¥ @ Tuis
N Hed B 7 2
Calculate the quality factor of a series LCR circuit with L = 2-0 H,

C =2 uF and R = 10 Q. Mention the significance of quality factor in
LCR circuit.

55/2/1 6
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13

14. o T @) § @ Wea-gmenf=i, A 99 B &1 Wi oUd 1:48 1 A
3t B &1 ord-amg HAYE 100 a9 3K 50 o @ | fHad 999 % UvEN S€ A A,
A 3 B & AW SRR & STl ?
In a given sample, two radioisotopes, A and B, are initially present
in the ratio of 1 : 4. The half lives of A and B are respectively
100 years and 50 years. Find the time after which the amounts of A
and B become equal.
15. 3@ & & 3N (EdeY) & sdfs e ewiar T @ | 39 siey X R Y g
aifera sl & gemItT oI 3% @ fafE |
IOT T
m(t)
HRT Hehd
Figure shows a block diagram of a transmitter. Identify the boxes X’ and
Y’ and write their functions.
Transmitting
antenna
m(t)
— X Y
Message signal
55/2/1 7 P.T.O.

8T ¥ Wy ST & o i gy el oy ¥ faga-gee o) 3ae ad
¥ | 3w foga-gedia o & e & QoM Xd gT W & e § &
= B 8 ?

Explain briefly how electromagnetic waves are produced by an

oscillating charge. How is the frequency of the em waves produced
related to that of the oscillating charge ?
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I @ A ewiew | afe & # Suaddis /3 8, d Y & T # By g
frfa =07 39 FAfeT |
A

] 60°
B C

Trace the path of a ray of light passing through a glass prism (ABC)

as shown in the figure. If the refractive index of glass is /3, find
out the value of the angle of emergence from the prism.

A
] 60°
B C
17. n-%FR & a4 p-JER & Nefarcl & vH @ faftw o fafge, 9@ g7 <A @
TW@AH & S T | 2
e
YHER IoqSE S (LED) $§ & &t @ 7 W ande fagd ot & g
¥ taiE. (LED) & T @ fafay | 2
55/2/1 8
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Write two characteristic features to distinguish between n-type and
p-type semiconductors.

OR

How does a light emitting diode (LED) work ? Give two advantages
of LED’s over the conventional incandescent lamps.

18. T B T (TT) T F TEEE T 0-9 J/T 7 | THH R THEAE T
8 % T TR T T & FE que 3 e 8§ 30° H ST o @ | ¥ W
0-063 J & Fa Ul () T 8 |
(i) e & H IRAmT AR ST |
(i) 79 g=FE & A, 77 Te-gas e far (fafq) § wrf dqem # wm 2
A short bar magnet of magnetic moment 0-9 J/T is placed with its
axis at 30° to a uniform magnetic field. It experiences a torque of
0-063 J.

(1) Calculate the magnitude of the magnetic field.
(i)  In which orientation will the bar magnet be in stable equilibrium
in the magnetic field ?

19. foer-frfm § meg @ frm fafey | eme ¥ feEm T STER, T ST ‘@’

. 3 . T
S ¥ (FH) B, wF faga-9 ¥ @ w8, Sl E _Cxi 2 3k C us e
farfts fradies & | 91 i,
y A
> X
<« A—3e— a—>
Z
G) 5 (FF) ¥ SR S aren 9gd, Fe, ae
() =9 (FF) F fR A e |
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20.

21.

22,

C is a positive dimensional constant. Find out

yA

<— d—>¢—a—>

Z

(i) the electric flux through the cube, and
(ii)  the net charge inside the cube.

200 pF 9t & s durfd & 300 V & U& &2l ¥ afea foar s @ 1 55
e delt @ gl faar o 2 3 3§ erafR wuifE % us 100 pF uifer &
IRfye dufa ¥ Sie f oar 2 | 9afel & 39 g9aee & aifw dfea o q9a
Tgd el afy Suife & dfag e & a9 3R @1 URedd SIS |

A capacitor of 200 pF is charged by a 300 V battery. The battery is
then disconnected and the charged capacitor is connected to another
uncharged capacitor of 100 pF. Calculate the difference between the
final energy stored in the combined system and the initial energy
stored in the single capacitor.

T FEA YR F U ARG IRG FARC FR HE FRAfSH @ owE Fiw |
T ed § IR T gEeE 87 W o v g 2

Draw a labelled diagram of a moving coil galvanometer and explain

its working. What is the function of radial magnetic field inside the

coil ? .

fodt dw @t v @ wRwfm @ifSw | sgw wmw fafee | fafafee b9

%:%+%1_ F Feqd HC, SEfE o Tao o9 & GERi €9 F "9 H @
1 2

LEil

Define power of a lens.” Write its wunits. Deduce the relation

1_1 + 1 for two thin lenses kept in contact coaxially.

£ f  f

55/2/1 10
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23.

ya-fogd, e H M TR 3 fafte e fafeu S faa-geee fafeon &
BRfH-fT @ 99T #= §

fpel wehe-Taq Terd F yw W eufad fafEwl # smfa (v) 99 39 §aE (IW)
T IfSd golael & sifusay nfasr oo, & @9 Us A% (3MeRE) d9RY | wWE
FINU & 39 W® & T, () ©id fFadies 99 (i) e & SE-%ad, I S
% fau f&g YR & S 9T 8 |

Write two characteristic features observed in photoelectric effect
which support the photon picture of electromagnetic radiation.

Draw a graph between the frequency of incident radiation (v) and the
maximum kinetic energy of the electrons emitted from the surface of
a photosensitive material. State clearly how this graph can be used to
determine (i) Planck’s constant and (ii) work function of the material.

A, HEHE gEEH F URGMNG FGC | 3HwE difds v fafey |
fdt smam-mgfad o1 & fAu, Iudw s 10 V iR =Faw wEm 2 V |
HigTH g p 1 HF JE I |
Define modulation index. Give its physical significance.
For an amplitude modulated wave, the maximum amplitude is found
to be 10 V while the minimum amplitude is 2 V. Determine the
modulation index p. ’
25. @ 9 o faeQ-aws ad e, e, 31 e Iy HA r, 991 r, €, 9@ &
FHR TR (TYd) %9 § S T § |
81, rl
A B
I I
82, rz
T A &
(i) o fagd-ams aa & fau 29 s FJom S,
(i) qoF 9y & fau &5e o () Fife, a9
(i) A 3R B fagell & o fawarw & fou =e T Fifs |
55/2/1 11 P.T.O.
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26.

Two cells of emfs ¢, &, and internal resistance r; and r, respective
are connected in parallel as shown in the figure.

€, 1
A B
I I
82, I‘2
Deduce the expressions for
i) the equivalent e.m.f. of the combination,

(11)  the equivalent resistance of the combination, and

(iii) the potential difference between the points A and B.

FEEISA WA & AT AR & AR & STET 9, SeeT f fer (Sam) swewer §
TR P Het (E) B s Fe (K) 7o fefasr st (U) & amea & &9 4§
e far ST 9T &, 5@, K = — 2U. 399 gEeed 7] & nd (nth) et ww §
FA Hll & AU SeE Fq= HT |

Using Bohr’s postulates for hydrogen atom, show that the total
energy (E) of the electron in the stationary states can be expressed
as the sum of kinetic energy (K) and potential energy (U), where
K = — 2U. Hence deduce the expression for the total energy in the

n' energy level of hydrogen atom.

55/2/1 12
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o7, qomm F ity fafEw | R & safmdE-fEir & 3van ¥ R gmaa amm
1 foe mreg (1) ¥ g9 9y (2) H 9Nl R qmH & 3[uadA guiEy |

Y A § Iadd g & o () HE |

(a)

(b)

Hgan

T s o & suEn fed gaaa o & fAefated e
& quia & faw AT -

(i) U 3WENA o9 ¥ Bl TR (SR

(i) IG&H Sraddd <9 3 gUaad |

S § W @ geg F a g8 W UHAU Wl efad @ @,
Suafid Y & eTgfa ag o Al © S endfad Yerer @ 8 2

Define a wavefront. Use Huygens' geometrical construction to show
the propagation of a plane wavefront from a rarer medium (1) to a
denser medium (2) undergoing refraction.

Hence derive Snell’s law of refraction.

(a)

(b)

| 28. (a)

(b)

55/2/1

OR

Use Huygens’ geometrical construction to show the behaviour of a
plane wavefront

(1) passing through a biconvex lens;

(ii)  reflecting by a concave mirror.

When monochromatic light is incident on a surface separating
two media, why does the refracted light have the same frequency
as that of the incident light ?

I % f-frd wam § sfger S | e wE g g, 59

() DA FduR @G AT ?

(i) wa-fd # A & 9 fe 9w ?

Gi) THAT YW B & WH | & THY H A a7 M ?
=% fafd § e S F gadd # sru fafey |

41 % -l W % FawE (W2-30) H HE steEw @ de I
3| =z <sw 5 fel U@ faeg WS TR A/3 8, e I/ 4 @l
o
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(a)

(b)

(a)

(b)

(a)

(b)

29. (a)

(b)

55/2/1

T SR Wi g W, R wwhd danl i eror faads ged
e qar 3w (Fre) Bhel & T4 & fow wfgemy (3d) W i
oy FGT &5, n & 99 934 9§, fdus sfeel & dgar e #5 #49)
B STt @

fod & dter & gE FE W, FE Gada 9T &GS a7 dFa W o
TE BT 2 3R IR & gnedd § FRvr fafgu |

What is the effect on the interference fringes in a Young’s double
slit experiment when

1) the separation between the two slits is decreased ?
(i1)  the width of the source slit is increased ?

(iti) the monochromatic source is replaced by a source of white
light ?

Justify your answer in each case.

The intensity at the central maxima in Young’s double slit
experimental set-up is I,. Show that the intensity at a point
where the path difference is A/3 is I,/ 4.

OR

Obtain the conditions for the bright and dark fringes in
diffraction pattern due to a single narrow slit illuminated by a
monochromatic source.

Explain clearly why the secondary maxima go on becoming
weaker with increasing n.

When the width of the slit is made double, how would this affect
the size and intensity of the central diffraction band ? Justify.

39 fogra & Soi@ SIST 9 W Toredl 9% Sg &1 S ey 2 |
THH U TR NG T3 3R ThS AR & qui FT |

7d-ufyem foun # dfas sae § W@l % A0s 9T @, yE F IS (9%)
T fe, 39 I9R @ fir Sr @ 1 W BT & Q4 W & N
fogd-ares 9@ (S TA.TE.) IR F B AU ? W DT # ORAT IR HA

~2

F g ¥, forg-aes 9o & dfiTe Rada & T F Bed (BRE) & &9

¥ T & fAu e W (E) ST

HAgdr
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(a)

(b)

(a)

(b)

(a)

(b)

30. (a)

(b)

frdt Iearl e & fagra &1 3o FG | U Amifed IRE &
e 9 3o sEfafy @ aulg Fifeu )

grfas EEHT ¥ @ A fRel @ Sei-erl 99 3% SRvil @ g8y o
i FSY |

State the principle on which AC generator works. Draw a labelled

diagram and explain its working.

A conducting rod held horizontally along East-West direction is
dropped from rest from a certain height near the Earth’s surface.
Why should there be an induced emf across the ends of the rod ?
Draw a plot showing the instantaneous variation of emf as a

function of time from the instant it begins to fall.
OR
State the principle of a step-up transformer. Explain, with the help

of a labelled diagram, its working.

Describe briefly any two energy losses, giving the reasons for their

occurrence in actual transformers.

UEs-3easis (C.E.) fa=mg # f&8 n-p-n i & fAaw qor fla
SR 1 P S & U gRug-3me agy | 9 ewisu fE fwld
YA H G TS O0E () F TR H GEA KY WA H ST Gl
21

forddt smeR aRfaa iR & fou, doms-3csis (C.E.) fa=amg #, sfawr
el (V, - V,) & fau & @ (%) R | R fF 59 I
F fog &9 & fou oifeee & JeR W& fag & ®9 # 8 95da 2 |

A9gan

IR TEE @ ey vEE e sEie 94 9uen ST 8 2

IR TAE F faw -V afreeifie 9% s9Ry, Rk g8y ¥ Wy Hifw fF dse
dieear W v fagq U see € 9 g S 2
TF TRy W & GEEdr § g # avfg Fifw e el & frila 9 aw

Hfqafa €8 . (d.c.) dicear ¥, f99a . (d.c.) dcear Iw & & U, §1
AT 3 1 F@T 8 |

55/2/1
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(a)

(b)

Draw the circuit for studying the input and output characteristics
of an n-p-n transistor in CE configuration. Show, how, from the
output characteristics, the information about the current
amplification factor (B,,) can be obtained.

Draw a plot of the transfer characteristic (V, versus V;) for a
base-biased transistor in CE configuration. Show for which
regions in the plot, the transistor can operate as a switch.

OR

Why is a zener diode considered as a special purpose semiconductor
diode ?

Draw the I-V characteristics of a zener diode and explain briefly

how reverse current suddenly increases at the breakdown voltage.

Describe briefly with the help of a circuit diagram how a zener diode
works to obtain a constant dc voltage from the unregulated dc output
of a rectifier.

55/2/1
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