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c=3x 108 m/s

h = 663 x 10734 Js
e=16x101C

B, =41 x 1077 Tm AL

1

4me
(i}

m_ = 9-1 x 103! kg

=9 x 109 Nm? C2

General Instructions :

@
(i

(111)

(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.
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(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=16x101°C

u, = 4n x 1077 Tm A1

1. - 9%109 Nmte?
411:80

m_ = 91 x 10731 kg

1. g 3Rk @Ed Mesr 9s & S fawe &1 99 R (3ufeadl) b g 2
3N e A 9 & BT 8 S M & Y® W AT § 2 1

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

2. TF YEag G @R gHae § e w0 ¥ A wam 2 1 g & fE wm
WA TH Y, T8 FEER TS @ I 7 | 39 WE R frefafed & Am F e
(1) 9t & g &7 H Sfas geH qgr (i) FHT Hr 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. U% dR & Ygd (<) U (@) (PQRS) &I, &l w99+ T@&E &7 & L
3R, M@ ¥ @ T FER, 39 TN (Y8) & TEeq g9qa W e fwm s

g | oy ¥ 3G foga-am &t fewn @ a2 1
X X X X X X X X
P Q
4— ..
X 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.

B o TR I D W
P Q

KoM M M M ¥ M X
S R

X, X X XX X X X

frfafed ¥R &t faga-geea a0l & 9 fafew, () st et &t SwEr (R @
T T § 99T (i) S aREE & e § g S § o

Name the electromagnetic waves, which (i) maintain the Earth’s
warmth and (ii) are used in aircraft navigation.

fordt ofg W afg ot 1 & FHW & TWE W ST T S GH Al @, O SHel
wHg g ¥ fRg YR uftadT g 2 et I & fo SRy fafau |

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

i fyer & 9IES 991 39H SHE & (A) & 99 wEy fafeu |

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

Msﬁ@h@@a%ﬁﬁm‘@ﬁﬁmﬁmm%mﬁa%w
UfEdd, & T TS (@) | T |

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

ot S e 3 fm ST & R o | w T s § @ R 7

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

55/2/1 | 4



9. VTEE ¥ TH Aes Ve & s LW (do) T ¥ ST 8 | fave v 9=
fer W gu At =es @ 9R-8R Eiee s a@E @ 91 T W fea S,
(i) TOERHl & UalR a7 991 (i) T F YN, W T Y9 YR 2 9 IR &
e § FRu fafa | 2

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 U TU ufgy @ IT@W wd g€ F fawdf X R Y, w favemd W
AT-31ET AN A § |

E K,
+|:_ IRI {\
|| o | \/
A J B
€
I G
+1 _
St
K,

9 yEel (RHed) @ el W gu, v faEv fag @ feft ® wn wme
Tem, afc wRux #,

(i) X’mﬁKlaﬁﬁaﬂxﬁKﬂﬁ@wwmﬁuR%mﬁq@
G ST ?

(i) YEU Ft K, B a5 R Foi K, I G @ Iw" S F A9 F FH
& Sw ? .
I IR & gudd ¥ Fror fofEw | 2
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Two students X’ and Y’ perform an experiment on potentiometer
separately using the circuit given below.

E K,
EE R 1 %
|I | f S
A ! B
£
I+ G
il
=l
K,

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

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

(i) . 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& FU & 5599 ‘m’ 8 3R wm‘q’aﬁwétﬂ%m?%ﬁﬂﬁraﬂw

élwwaﬁﬁwmgaﬁaéﬂg,wﬁﬂﬁfﬁﬁw%maﬁﬁﬁﬁw
ST 8 | TUEY % 9% &1 UH gueR ug ¥ fa wum | 39 ug & e ¥ fA
o falau |

A particle of charge ‘" and mass ‘m’ is moving with velocity ? 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 % LCR URu¥ & fdu “PEwm s & A9 & WReed @i,
L=20H C=2pFd R=100Q% | LCR WRuzg ¥ @ 0%
R HE™ § 7 .

Calculate the quality factor of a series LCR circuit with L = 2-0 H,

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

55/2/1 ' 6



13. 89 ¥ Wy FWC fF dom & g B omaw ¥ fgg-geeg ol $3 3 el
? | 3o faga-gedig M # eMg @ Aad A gL Saw & I ¥
T B @ 2 : 52

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 ?

14. fodt 70 (Fwe) § § Wed-wweaf=i, A9 B & wifas aqua 1:428 1 A
st B @ ard-3g AT 100 @ 3R 50 a¥ 2 | fFAY wHE & Uven 39 T §,
A 3R B # WHT SR @ S 2 2

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@ ¥ ©w N (IEHIR) & s M@ i T g | I s X 3R Y g

3 uMT & Y=Y 3R 3 F fafEw | 2
I 90T TR
—————-—:-m(t) X > Y
G Tohe

Figure shows a block diagram of a transmitter. Identify the boxes X and

Y’ and write their functions.

Transmitting
antenna

m(t) ; S

_ s X

Message signal

=
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16. @ (fa3) #, ﬁ?ﬁiﬁz’ﬂ"fﬁ.@?(ABC)W{ A YH9 H T &, 5T 9 g
S #1 A6 ST | afe #f9 & siuaddie /3 @), o Y & fewor & e 9
farfa =0T 319 FifSw |

A

M 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 J3, find
out the value of the angle of emergence from the prism.

A

= - 60°
B ' C

17. n-YFR & T4 p-FhR F Fefurcs & w8 I fafvw oo fafew, 59 33 4 =i
TedH H ST Wk |

Hgar

YT S eEE (LED) 38 Fd Xl 8 7 9 ande feq sest @ qer
% @i (LED) & @ @ fafaw |
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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. & B < (IF) I9& & q@HE U 09 J/T 2 | 36 fhell wohedm gaaa
&7 ¥ 39 YR T T ? fF THH 3 TS &7 § 30° H BT g6 € | 3W W
0-063 J I oI MUl () T 2 |

i) gEEg &3 & oREn REfad ST |
(i) 39 g=@F &7 ¥, 98 O-g9a (o9 fa=ae (Rafq) ¥ el §qem # wm 2 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.

(ii) In which orientation will the bar magnet be in stable equilibrium
in the magnetic field ?

19. fer-fagfaat & o9 &1 faw faf@e | M@ § f@w T sguR, T 551 9’ &

@W(@ﬁ)ﬁ@ﬁm—%ﬁﬁr@vm%,aﬁﬁ=cx?%ﬁt0@aﬁm
ferra fais 2 | 99 i,

y}\

<«<— d—><—a—>

Z

(i) o9 (FE) ¥ R A I A TS, a9l
(i) o9 (FF) F W G FE&T | 3
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20.

21.

22.

State Gauss’s law in electrostatics. A cube with each side ‘a’ is kept in

- A
an electric field given by E = Cxi, (as is shown in the figure) where
C is a positive dimensional constant. Find out

y!\

«<— dA—sc— a—>

Z
(1) the electric flux through the cube, and
(11) the net charge inside the cube.

200 pF @il & & duifd &1 300 V & & 320 & mafya frar s 2 1 39
e deft & g1 fauw S 2 R 3w el guife # w100 pF i &
IRy duifs @ Sie foar s 2 | 9uifEl & 39 g9 & f<w dfad e a9
TR IFd HEYE dufE & 9fag S & 99 3R F URead i |

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 g F TH ARG SRE IARC AR WA FHEfGY B WE HGC |
T Fedl & iR g geeE & o T e 8 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 ? :

frdt ow &t ufes = fufig ST | 5o oes fafge | fafafaa d&99

%-:fl+fiﬁogrqvlc€|i%tu, Safh o Uad ofdl A TRl ®9 ¥ H@uh § @
.. Az

wﬁ_l

De.ﬁne power of a lens.” Write its units. Deduce the relation

g = L) + 2 for two thin lenses kept in contact coaxially.

£ L8

55/2/1 ' : 10



23. wE-faEq e 4 MR wW 9 fafte ww fafew s fegg-geeE oo &
BRiA-fa &1 wHdT & § |
frelt TRIY-Had Qe & g¥ W ufaa fafEen @ SR (v) 991 39§ (Y%)
Y IR SR & sifuman wfas e, 3 f9 TS TG (W) SARY | WY
FHifST fF 39 T% & 3T, (1) @ish [Fadie a1 (i) 954 & FE-%ed, Ja B
¥ fau f59 yor R s 9% 2 | 3

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.

24, g Yad® @ R G | s ifas qew fAfay |
gt sam-mgfod @i ¥ fAU, STEaw @M 10 V SR JFa9 @™ 2 V 7 |
Hige YEHS p FH HA J@ SN | 3
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. T ¥ 9% fogq-ams & e, ezﬁaﬂﬂﬁﬁﬂﬁﬁHWrIWrzg,ﬂﬁ'@%
FIER TR () wE H S T E
€1, 14

€5, Ts
ERISRISE D |

() T foga-aes 9 & fau =ise Faa Fi, .

(i) e Y & fou sfes oo () FiSe, ae

(iii) Aﬁ(Bﬁgﬁﬁ?ﬁﬂﬁWﬂ%mﬂd% e HT | 3
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Two cells of emfs ¢,, €, and internal resistance r; and r, respectively
are connected in parallel as shown in the figure.

81, I'l

€9, T'g
Deduce the expressions for
(1) the lequivalent e.m.f. of the combination,
(ii)  the equivalent resistance of the combination, and

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

26. TESINH WA % T AR % AREG H STET 9, quisy fh Rer (s st &
oA & Fa Se (B) & s et (K) 7 fafes s& (U) & drmea & &9 3§
= &A1 51 gedn g, E%T,K=—2U.3H@EE@W?W@%n%(nth)mmﬁ
F o F fU =i SO 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

h

n™ energy level of hydrogen atom.

55/2/1 12



2% Wﬁﬁwﬁrﬁww@m%mﬁﬁa—ﬁnﬁ%wﬁﬂémwm
& foret AreEm (1) ¥ 999 91egq (2) § GeRoT g UM & SuEdd Suisy |

28. (a)

Y W & AuEdd i W e () S |
HYdT
(a) TRIN & S fmior &1 syam fedl waa g & fefafad seer
F T F fﬁ@ SIS -
(i)  39® 3T oG ¥ FE THA (TERAD);
(i) 3T IFaad YU FR WA |
(b) W& I AW B YYE FA A YD W THAVI FHRT ufAd @rer g, o
afad YT & YR 9 a4 et ¢ S Sufad YEr H g2 3
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.
OR
(a)  Use Huygens’ geometrical construction to show the behaviour of a
plane wavefront
(1) passing through a biconvex lens;
(11) reflecting by a concave mirror. _
(b) 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 & fg-ford v 9 =fasor S | | 99E @ 8, S
(i) R F A F g WG . ?
i) a-fd & Gl ® wer @ s o2
(iii) T YT B & TH | o9 JHI H Fg foaar s ?
g fafg # 193 3w & gade # sroy fofew |
(b) I & fo-ford T & UE HewAOA  (Je-30) H H 3feaw & dmar 1)
2 | I8 Tufsy & fRelt U9 fog W SR wuwR A/3 8, dEar I /4 @ | 5
HYAT
13 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

29. (a)

(b)

55/2/1

Tl FHY Ed N YW, R uwe gt G F wror faadd 9ed #
amwm(M)m%m%mm(ﬁ)mm;
Wy FGU &, n &1 74 9e4 4, fgdas sf==l & dgd TR &9 546

B S @

ol & e & T A W, I T e & gRS JA dEa | =
Y9G BT ? 3194 W & gudA # FRuy fafaw |

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 ?
(ii)  the width of the source slit is increased ?

(iii) 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 fag & Ioo0E T Y W TEEd oW S & e™ omeRa & 1
SHH TS AMifhd RG FAET R 9 FHEEY H g0 HifSQ |

E-ufyey foen § dfes s § @, @ 90s 9% &, JE & US (9dR)
¥ fime, @ﬁéﬁﬁﬂmwélsﬁw%ﬁamﬁ%aﬁa@
mmw(éww)ﬁﬁﬁaﬁrmm ? 39 B F R iy &4
¥ g0 3§, FR-aes 99  aEiE TREdT B T F e (GERE) ¥ &
F i & fAT T A% (W) dERT |

Sgar
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(a) &R =l giowiR & fogra & Swo@ #ifee | T AWifed 3@ &
TRl ¥ 39S FEfay & 9o Sy |

(b) arfa® e # 8 A R Fel-aRl q9 3 FRON F GRw A
Fuig T | 5

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

diagram and explain its working.

(b) 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

(a)  State the principle of a step-up transformer. Explain, with the help
of a labelled diagram, its working.

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

occurrence in actual transformers.

30. (a) TIEH-3He® (C.E) fo=r@ # f&H n-pn zifvex & fraw g ffa
el 1 7T+ & fau fug-3ma 99ET | 98 euien f% fafa
Ay ¥ o/ e e (B,) F AR A GAN HH T S Al
g1 ;
(b) fFdl MR smafgg gifsex & o, dues-scqeis (C.E.) fa=amg ¥, 3iawo
o (V, - V,) & T @ e (3%) 996 | S 6 39 e
G fFo & & fou oifveel & woon & o9 & &9 4 & O9ar 2 | 5

St
SR TEiE @ fafty sEeE sfEee edie #61 99en Sdr 8 2

IR TEE F U 1-V sficrfie o% sARe, oK 98y ¥ Wy R fh i
deed W WY g 9N EHS & 9 9 S § |
UF UfUy ARG # GEEdr ¥ SRy § guie ohucu\ﬁﬁmaw %thw%ﬁﬂ"d@rw

AfEfa €8, (d.c.) dieedr 4, f9d .8 (d.c.) Jcedl T & F U, IR
T ¥ Fd = 7 | 5
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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 (Bac) 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.



