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c=3x 10° m's

h=663x 10 Jg

e=16x10"C

He = 4n x 1077 Tm A~
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m, =91 x 103 kg

General Instructions :

i)
(it)

(i)

(iv)

55/2N1

All questions are compulsory.
There are 30 questions in total. Questions 1 to 8 are very short answer
type guestions 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 cholce has been
provided in one gquestion of two marks, one question of three
marks and all three questions of five marks each. You have ito
attempt only one of the choices in such guestions.
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(v) Use of calculators is not permiited. However, you may use log
tables if necessary.

ivi) You may use the following values of physical constants wherever
Recessary :

c=3x 10 m/s

h =663 « 100 Js
e=16x1010C

W, = 4n x 1077 T'm A

r =9 x 10 Nm? C*
-ll.ruzII

m, = 81 x 107 kg

1. fedt smifyrm o iersr wers & ot P w o e (srefredl) st we @
3N v we Wi i g & W e & e w g R 7 1

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

2. ww Yenr qf s wwee § g w@ & foo omme @ 0 gell & fEE s
R WA, maEiw e @ owe R e e W Fefefae ® oA e @
(i) guit & ey &9 W oA w2E qw (i) T w2 1
A magnetic needle, free to rotate in a wvertical plane, orients itsell
vertically at a certain place on the Earth. What are the wvalues of
(i} horizontal component of Earth’s magnetic field and (ii) angle of dip at
this place ?

8. TS A% ¥ HEA (3=%) NV (F9) (PQRS) #, 1 1HEA TEeE 57 § 3 W
3, witm § fmm MU sEER, $H W (79) § e wwae W e fE e

# | U # 3 faga-un & fewm ww Eon 2 1
:-c:-e::-c:-e:xxP)c:-e: Q
X X X X X X ¥ x i
s R
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4.

7

The closed loop (PQRS) of wire iz 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.

KKKKK}IPXH q

X X X X x % % x
5 R

o oM M X X H W M

frefofian wen #i fa-Tasm o & am fafa, () . gt & 3o (W) #®
T TEdt & @ (i) W oA & dees § v delt @

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

et #f w oft o i & v F ww w AR i @ v smafie @ @ aEe
wEE gt # few www oftedT #m 7 s I & e snm fafa )

How does focal length of a lens change when red light incident on it
i# replaced by violet light 7 Give reason for your answer,

fdlt fims % W wa oW EEE dEW (A) & i wee feflan

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

felt wormgta @ g d-pfel wimdsd () & IEk ew P (V) & @igm & A
wfteds, # wE WE (3EE) Wi |

Show on a graph the wvariation of the de Broglie wavelength (i)
associated with an electron, with the square rool of accelerating
potential (V).

felt o fose & faopy smqel % oftgrn fafa | #m e sfew & = wfew 2

Define dipole moment of an electric dipole. Is it a scalar or a vector ?
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9. TEEE ® U W Ve F uw Al do FR A g d ) fawm v E aw
fem T gu Wfe W ® iR divm e wEE W oAR o W fen s, @
(i) SeETl & auEE @M AW (i) TEE F WY, W W WA T 7 W I §
wdg # s fafT 2
A conductor of length ' iz connected to a de source of potential
V. If the length of the conductor is tripled by gradually streiching

it, keeping V' constant, how will (i) drift speed of electrons and
(ii) resistance of the conductor be affected 7 Justify your answer.

10, ﬁmwmﬂﬂ;mﬁﬁgﬁﬁhmﬂ'}i’m?,‘ﬁmqi

K,
+| R | f Yy
|| | LN \ S 1
At g B
£
- G
B3 AF3
S {J

w wrae (i) @ swfafi o, g feg fig @ fefn o @ e
wem, ufe wfmyg #,

(i) X'EW g K, §1 9% s ffl K, % gen ww sfrdy R & W # afg
g W ?

(i) YEm $ei K, &t 7= sk 6l K, # gen v ofrie S & 5w d
o & =W ? .

WA TR & wwda § s fEfan | 2
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Two students X' and Y perform an experiment on potentiometer
separately using the circuit given below.

E K,
s

E= =i}

Aw . B

E

I G
e

K,

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" decrcases the value of resistance 8 in the set-up, while the
key Ky remains open and the key K, closed ?

Justily.

11, T % W zem m' R s vE W g wAW R ug ww V) dm @ v W o

1 wm W A vwwEe g A B, sed e d R e sy
amen @ 1 wofgw fe e &w um geen we #F ooft wtm o W ue ah frew & fem

s fafa )

—’
A particle of charge 'q" and mass ‘'m’ is moving with velocity V. It is

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

12. @ vt LCR wfmy & fau women s & we @ ofteem oifsn,  foredd
L=20H C=2pyF® R=100% | LCR vy # Tmw pis &
o weeE # 7 :

Calculate the quality [factor of a series LCR circuit with L = 2.0 H,

C =2 puF and R = 10 Q2. Mention the significance of quality factor in
LCR circuit.
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13. =y § me s 5 3 o0 o G adw & R o0 3 em e
# | e Pap-gesl Al R e W 3 S I amEw S s & W
W g g 2
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 7

14. it =0 (Fom) § & Yfed-momafEl, A9 Bw owmifes wqwm 148010 A
st B # ad-wmg w100 @ sk 50 = R | fRE wm & gvam 3w g
A st B % urn wr @ oandt 2
In a given sample, two radicisotopes, 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, sitm # ow if (zhefer) W wts antm ewvfa oo & ) ged alew X sk Y g
sifa wrlt % et sl sk wref Paflaw 2

o T
mit) X _'E

HEY

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

Y and write their functions.

Message signal
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16. @ (fam) ¥4, %= & f&d = (ABC) W swfan www & e =1, fisw & g
W F= oAl wwiEw o oft wfe W svEdaw J3 B, @ v & o oW e A
frier o s =i o

A

B U
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 & 797 p-NER & adueE & o9 o fafoe owe fafew, faag @ 290 &
waﬂmﬂli

HEaT

Y TEEF = (LED) $2 ¢ s € 7 v o fem w0 e
¥ ewi# (LED) F & & fafan |

25/2M1 B



Write two characteristic features to distinguish between n-type and
p-type semiconductors.

OR

How does a light emiiting diode (LED) work 7 Give two advaniages
of LED's over the conventional incandescent lamps.

18. T% TR T (BT) TEE W TEAE A0 09 T # | e el mwee qeEE
&1 # 58 wER T o & S wEE s s A 8 30° ® S owme & ) W OW
0063 J &1 we sl (27) w8 |

(i) g e W o gfefEa wif
(ii) ¥@ ey i §, 7 vy-gas fen free (fafy) 8 el dqem g w@m 7 2

A short bar magnet of magnetic moment 09 J/T is placed with its
axis at 30° to a uniform magnetic field. It experiences a torque of
0-063 J.

(i) Caleulate the magnitude of the magnetic field.

(ii)  In which orientation will the bar magnet be in stable equilibrium
in the magnetic field 7

19. fan-frgfet & mew & faw fofag | amte & fam T sgEw, wERE o ' &

T VA () W, vE Py S oma 8, 9 E = Cxi @ st C uw v
frft frmmts & 1 3@ ifsm,

¥4

e i il —

z

(i) & (W) & WER WA AT AqE e, q
(i) WA (F@) & i 2 s 3
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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

:'l'n

— H—— d—

z

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

20, 200 pF wfar & % 9wy & 300 V S 15 =70 & a@E o ) oS
A #=ft # w fow T # i 5 sEfie Yufe # us 100 pF Oft &
Fafe dofer & S fem 9 # | OufEl & Tw ddee % afw O 9 9w
Y d aRfm duf 2 i = 3 4 sem T ofise At

A capacitor of 200 pF is charged by a 300 V battery. The battery is
then disconnected and the charged capacitor 15 connected to another
uncharged eapacitor of 100 pF. Calculate the difference between the
final energy stored in the combined system and the initial energy
stored in the single capacitor.

21. WF FTE GWAM W OUS AWEA A0E FAET R sEel sHEy ® e s |
W FEa & dw e e 8 = o e # 7

Draw a labelled diagram of a moving coil galvanometer and explain
its working. What is the function of radial magnetic field inside the
coil ?
22, fd dm 3 v ® wfalw e | T ooEs EfEw | FefEtee b6
ko Koo %. H TR WG, FatE o GAel o ® GAEt B9 O§ 6 8
2

f
T A .
Define power of a lens. Write its units. Deduce the relation
% = fl + t‘_I for two thin lenses kept in contaet coaxially.
1 2
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23, FEE- i i ww @ fafor o fafaw @ -y &
ﬁzﬁﬁmw T w # | s
et wEm-Tad wed F qw W A fafEen S wmEE () T I8 9 (7E)
B Ieefam eelaiAl & wfamen TEw wAl, & 9 TR W (AEE) T80 | WE
wfew & 39 W% FITE, (i) Ww ToEE G (i) e W wE-wed, {6 6
& fou f5n wan 5o o= w=a &0 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, TETH TEEE @ wRwhE Fifaw | gEw s Tee ke |
fodft smm-mgfmm @ & fom, Iwam wmam 10 Vo s SR smm 2 V @
HigE qEEE g W o9 wE S 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 .

25, & W forrk fuge-amew aw ey, e, st winfew sfiviy www e ww o, ¥, wtw &
wm{m}mﬁaﬁwh

El' .r'l

Eq Py
T Ha
(i) e faegm-ame we & fom =fs =g Wi,
(i) qF sfwi & forg =ioe =peew (W) Wi, @
(i) A s B fagsl % d favarm & fo siws wre S | 3
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Two cells of emfs g,, £, and internal resistance r, and r, respectively
are connected in parallel as shown in the figure.

Eq, Iy

Eg, I'y
Deduce the expressions for
(i}  the equivalent e.m.f. of the combination,
(ii)  the equivalent resistance of the combination, and

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

26. WEEWA wRn] & fen iR & sfepl & svam B, weii e e (wardl) s #
gt & @ sl (B) 8 nfm sl (K) mn fafm w9 (U) & domee & e A
e o W 8, oW, K = - 2U. v9@ gt o] & of (o™) S e A

6 F9 & fou =ivw s @i |

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.

85/21 12



27. T S v fefaw | e § wfide-feie 3 3odn @ Gl avee W
T s e (1) 8 O9R nrem (2) ¥ d=e g dOT W SeadS Sene |

W vw § A e W =em (we) S 3
L E
(a) ®¥EE & =i fain & swam fedlt aoae @ & Fafefas swaed
g % o wif .
(i) 3% IV o8 | A T (TR
(i) I9H oA UM IR TOEEE |
(b) T T AW W YOE W4 A T8 W UHAV N e @ 8, @
srafie sy W s of o Bl R @ e o oS # 2 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
(i)  passing through a biconvex lens;
(ii)  refllecting 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 ?
28. (a) I & fg-fgd it & =fewor S W w0 wew @ R, W
() @ ol & b @ g w9 W @ = 2
(i) ol & dted B T fem w7
(lii) UHAH TEE WA & WH W TET T W w6 6w w7
werm foaf § s 3w & mmds & saw fafaw |
(b) 4 & fa-fod wm & uE wEwE (W) w90 afeme @ dme 1
# | 7% Twisy fr el 4R g W owel vaew A3 @, dm L /4 @00 5
IreET
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(a)

(b)

(a)

(b)

(a)

(b

(b)

66/2/1

TET TR HiE e W, B oes o5t B s e e
g A e (FE) T & a9 & fo wivees (99) S sife |

wWE #ifaw &, n ® 99 954 ©, e el & dmw T 55 w6
wie a T R |

falt %t ser & g =9 @, =0 fEdT 4T F OES AW dEw W o=
YUE B 7 394 I & §9ds § wAw fetan |

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

(i}  the separation between the two slits iz decreased ?
(ii)  the width of the source slit is increased ?

{iii) the monochromatic source is replaced by a source of white
light 7

Justify your answer in each case.
The intensity at the central maxima in Young's double slit
experimental set-up is 1. Show that the intensity at a point
where the path difference is A/3 is 1/ 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 7 Justify.

70 fogr ® Teom St faw o weoed wm Wt w0 wd smaf @
TR UR AmifER stm wEmn sk ree wnifafn w oaels wife

qi-ofyes foan § dfw swen § o, wh wew oy W, geh & gu (a)
tﬁmwﬁ#mm! oy & 2 fall & dw vw
mmmmmmmm A By W e sy w73

mﬂir MmmtmmﬂHﬂ tu.-'mmn;tn



(a) et ===t oiawi & faera &1 3o Sif9 | U AWiRG SHE &
TR B IEE FEfaty @ oA #ifew |

(b) =Tt giowdd # @7 o At S sel-edt oW o W oW @R d
Aoy Hifa | 5

fa) State the principle on which AC generator works. Draw a labelled
diagram and explain its working.

(k) 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 emfl as a
funetion of time from the instant it begine 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,

80, (a) *uww-IwA® (C.E,) fogm # fedt n-pn gifmer & fawm ma ffa
sifvremaforst & snage w9 & forg ofive-sita ae | 9w gl fE fefa
Hﬁmﬁﬁﬂuﬁrnﬂqﬂwﬁ{ﬂ“)%rﬁﬁwﬂmﬂﬁwmﬁh
L

(b) Mammmtm dumes-Foaas (C.E.) fram &, sfam
Afverol (V, - V,) % fow us s@m (n%) e | geEe fE s e
% fom &7 & fow zifer = woeR vE fmm & ®9 4 8 mEa # ) 5
e
#0 e &t e soea sderes = w1 wwen W 77

I EEE & faw 1- V sfvewfs =% wemu, st g6 & e #ifaw 5 s
dww W e g e semE # & T e 2 )

ﬁmaﬁuaﬁmﬁmﬁwﬁmﬁﬁ;ﬁrﬁﬁrﬂ%ﬁﬂaﬁm
sfrifm A (de) S A, Fw AF (de) F=a =9 =4 F AU, 3
e &% s s # 5
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{a) 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 (f,.) can be obtained.

(b) 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 7
Draw the -V characteristics of a zener diode and explain briefly
how reverse current suddenly increases at the breakdown veltage.

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



