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c=3x 10° m's

h =663 =« 10731 Jg
e=16x 1012 ¢

b, =dnx10 T TmA !
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=9 % 10" Nm* C*

m, =91 x 1079 kg

General Insfructions :
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All questions are compulsory.
There are 80 queslions in lolal. Quesiions 1 to 8 are very short answer

bype questions and corry one mark egch,

Questions 9 to 18 carry fwo marks each, guesiions 18 lo 27 corry
three marke each and questions 28 to 30 carry five muarks each.

There iz no overall choice. However, an internal cholce hos heen
provided in one guestion of fwo marks, one gueshion of Lhree
marks and all three guestions of five marks each. You have lo
attempt only one of the choices in such guestions.
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fa:) {/se of calculators is not permitied. However, you may use Ilog
tahles if necessoary.

(v Youw may use the following values of plhysical constantls wherever
NeCessary
¢ =3 = 10° m/a
h =663 x 1073 Js
e=16x1019C
w,=4n x 100" Tm A~}

1

47
]

=9 x 10° Nm* C*

m, = 91 x 10~ kg

1. o sy geg ToEn 99e & 9 f@ge & g few (smfieal) 99 e @
st gow we g = dar & 9 Oa % 9w w g g 7 1

Why i3 the potential inside a hollow spherical charged conduetor

constant and has the same value as on itz surface ?

9. uF gEwg qf Il euoel § woiw &@ F fu wmeam ) 7E ¥ fER R
gL W S &, 3¢ wel e g W £ o3 e o fHe=fafea woe s dn
() TET ¥ R A W gAY s Ae (i) T S 7 i
A magnelic needle, [rec Lo rotate in a vertical plane, orients itself
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
thiz place 7

3. Uk AR & Hagd (9) 09 (gU) (PQRS) #, R A TEEE 89 F 5
3, FRE T foEm T SN, T YW (79 F e, 9aee W e R e

% 1 e i e e s e e w7 i
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The clozed loop (PQRS) of wire iz moved into a uniform magnetic
field at right angles to the plane of the paper asz shown in the figure.
Predict the direction of the induced current in the loop.

O A R S S
P o]

= M oM WM M W oM
o R

»ox XM oM K B X K

Freafefian wa = fem-gmeg 7 % 9w e, G) ot gl & gorr ord) &
T TEA £ AT (i) S A T O ags wel #

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

fadt oo v afe & 0 & FET S W WO O7 s 9T SIhE 8, At 3mEt
G T A TR SFE TEST 2 7 A W & f e fate |

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

et e & wigs @uT 36E SEME HET (A) S @ e fafia

Write the relationship between the size ol a nucleus and its mass
number (A

felt gome ¥ WTg 2T weS () F THE wm A (V) F oA & W
TiEe, T UE % (30E) W ©F i

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

fadt dga fage & fage ol &1 farw fefimg | 70 98 sfewr € @ wfaw 2

Define dipole moment of an eleciric dipole, Is it a scalar or a vector 7

55/2/1 4



9. AR F UF 9aE CVEE & uF S (de) B 9§21 § | o Vo 1M
o TEG gU A Wioh S - w34 vy w0 o A W e, A
(i) ¥elaaidl & oA &0 oar (i) wiers & Afdy, W oa wee U2 7 A T &

4T § FE0 fAfEm | 2

A eonduetor of length 1" i  connected to a de source of potential
V. If the length of the conductor iz tripled by gradually stretching
it, keeping V' constant, how will (i) drift speed of electrons and

(ii) resizslamce of the conduclor be aflfected 7 Justily yvour answer.

10. #9 v aw 9wy W oI s g @ fEnd X s oY, ™ Fmed |
FAT-31ET T8 = 8 |
K K,

H—E () —

A {; +R
L5
+ | I_ ‘ \\Hja-"l
— 5
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=y (fTET) # aEtE e g e R s oA S o oom
g2,z afuy d,

(i) K Ew g K, & =g o §51 K, & e e s RS a0 g
EISAN

() Y &9 K, 5t 7% &7 9 K, 5 5w @ sfwe 8 & g § s
g s ? ;

I T O mEg o wEw fafeu 2

55/2/1 5 P.T.0.



Two students X' and Y perform an experiment on potentiometer
separately using the circuit given below.

E K,
o lH Pl
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£k J a‘-'}}
|__E.;.:—(

K,

Heeping other parameters unchanged, how will the position of the null
point he affected if

(i) ‘X' increases the value of resistance R in the set-up by keeping
the kev Kl closed and the key KQ open ?

(i1} Y decreases the value of resistance S in the set-up, while the
key K remsina open and the key K, closed ?

Justify.

11. & 57 = 5599 ‘m’' 8 F1 Fm‘q’mﬁeﬁwv}éﬂﬁﬁmw
2|3 W FE TFEEH AR T 67 B},Hwﬁraﬁﬁw%mmﬁrﬁﬁﬁw
S B e il e i e e e B ol e i o T 1
o TafEy |
-
A particle of charge g’ and mass ‘m’ ia moving with velacity V. It ia

_}
suhjected to a uniform magnetic field B directed perpendicular to its
velovity., Show that it describes a circular path. Write the cxpression
for its radius.

12. =9 &0 LCR wfimw % faw wpes quis & we w0 ofises wifew,  fow
L=20H C=2uFan R=100¢% | LCR TR § TG T =
B WEE © 7 :
Calculate the gquahity [lactor of a series LOR circut wath L = 2.0 H,
C =2 uF and R = 10 0. Mention the significance of gualily Faclor in
LCR circuit.

55/2/1 5]
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15.

£ | 309 faga-gaaE w0 & sgft @ oSl S gL ey & smgly | @
g @ §
Explain briefly how electromapnetic waves are produced by an

nscillaling charge. How iz the [requency of the em waves produced
related to that of the oscillating charge 7

et T (Fe) § 9 YE-TentE, AGS B W WA AOE 1:4%F 1 A
T B A wE-ag w100 7 #5150 § ) B v R uvem 3w R A
A 3R B F o e 8 s

In a given sample, two radioisotopes, A and B, are initially present
in the ratio of 1 : 4. The half lives of A and D are respeciively

100 wyears and 50 yvears. Find the {une after which the amounts of A
and B become equal.

A H TS YO (ZTEET) @ e NG T T OB | sEE s X SN Y EW

TH] T

k) e
SCCUR | S > x
TeqT Heke

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

N and write their functions.

Transmitting
antenna

ity T = =5
X s ¥

Message signal

SETVAR | 7 P.T.OD.



16. @ (fam ¥, 7= % 0 &7 (ABC) & sfae s = 501 &1, & 3 83
= & U glEr | AR w9 % AEdAiE 3 8, o Ty a0 Hor g e 9

e =7 I Fife | &
A
\
L
\"\ 6.-""
\
B C

Truce the path of a ray of light passing through a glass prism (ABC)
as shown in the figure. If the refractive index of glass ia V3, find
out the value of the angle of emergenee from the prism.

A
Y
X, P
N
\
S B
B ' C
17, nFER & 79 p-THR & AgE & Ue o [ee @ fata, e o e 9
TEAE A OFE | 2
T :
THFE T TEE (LED) 8 Fd W ® 7 W TR e ae 9 g
# teist (LED) % @ = fofam | 2
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Write Lwo characteristic leatures to distinguish between n-type and
p-type semiconductors.

OR

How does a light emitting diode (LED) work ? Give two advantages
of LED': over the conventional incandezcent lampsa.

18. T B g (TT) TEF T wERE S 00 T R | T B Teame qeee
7 F 39 SEE @ A @ Fh TEw 3w wmed 87 8 30° W A0 99 6 | W W
0-063 J 1 &a amol (274) wvar 8 |
iy gy & & o ufEfaa #if
(i) 39 gEsT 4 °, T8 ve-gws (& fFam a8 el gqem 8§ wm 72 2

A short bar magnet of magnetic moment 0-9 J/T iz placed with its
axis at 30° to a uniform magnetic feld. IL experiences a Lorque of

0-063 J.
(i) Calculate the magnitude of the magnetic field.
(i)  In which orientation will the bar magnel be in stable equilibrium
in the magnetic field ?
19, fep-frafet § T = fow fefEy | e | R T san, TEE 9 9 &

=, & u-_:" i &
O (FE) S, O0F AT § T M E, e E = Cxi § # 0w uEeEs
== s & | T S

3;!' A
|
I

L

¢ A—— B e
il
(1) = (5g) © g e At dy Yo, a9
(i) 99 (FgF) F 9w 9T e 3
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20,

21.

22,

Slale Gauss’s law in electrostatics. A cube with each side "a’ is kept in
= A
an electrie field given by E = Cxi, (a8 is shown in the [igure) where

C is a positive dimensional constant. Find out

v

o

e J e ] —p

z
(1) the electric flux through Lhe cube, and
(ii)  the net charge inside the cube.

200 pF =ifter & vw Swifim 5t 300 V 5 us ¥ O ansfem Bar s @ 0 sus
g a2t # oz fAm wmer & st zw sidfim dafE W s 100 pF wfia &
AT dufim & e o e &) FofEl & ww SU & afaw dfoa e am
T Wee ARTE TERE F OO W & A" 3§ UiEed sieg |

A capacitor of 200 pF iz charged by a 300 V battery. The battery is
then disconnected and the charged capacitor i3 connected to another
uncharged capacitor of 100 pF. Calculale the difference belween the
final energy stored in the combined system and the initial energy
atored in the single capacitor.

we dEE wNEd #oug SEfE stid SR SR TE SR R Wy S
s geddl % O e gmEn & w5 o9 veE 2 7

Draw a labelled diagram of a moving coil galvanometer and explain
its working. What is the function of radial magnetie field inzide the

coil 7
Tl w9 & T & Thwfsg e 1 swer mEe fafan | Fefafaa g9y
Vo1 L % opm dfm, w9 e 99 @ ot w9 @ 9§
| & f,
T 8l
Define power of a lens. Write ifs  units. Deduce the .relation
; = fl - ; for two thin lenses kept in contact coaxially.

1 2

BR20 10



23, WEO-fEE, T 3w UF 9 AT ww o W faogees MR s
TEA-TE & AT =
ot we-aesl WY & Te T s el @ e (v) 99 IF d (T2
¥ IWEE T % e T w1, F o9 TS OOE () 995 | W
FT0 5 50 A% F1 IO, (i) e s 99 (i) e oS-, 99 S
% fom fom v e W oA f =

Write ftwo charactenstic features observed 1m 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 pholosensilive material. State clearly how this graph can be used to
determine (1) Planck’s conatant and (i) work function of the material.

24, IO TR W OCRAMR ST | s sfFs TEe e
fdr sTEm-TEfeE T 5 AU, 3w sEm 10 Vst SEAY aem 2 VR
Aged A== p & T4 F6 0 | 3
Deline modulation index. Give ils physical significance,

For an amplitude modulated wave, the maximum amplitude is found
to be 10 V while the minimuwm amplitude is 2 V., Determine the
modulation index p.
25. T ¥ 5 fOE-ams 9% ¢, ¢, ¥R AT 09 B o T o, ¥, NE F
SEEN W (TE) wF F W T F
Ep Ty

Ey, Ty

™ HE ¥
(i) 7= fag-=mw 99 % frm =f9s = A,

(i)  doz ol & feu edes sgae (o) ifa, @
(iii) A B fagel ¥ 49 foErs & v == o 3T 3
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Twao cells of emfs £, &, and internal resistance r; and r, respectively
are connected in parallel as shown in the figure.

E1: Ty
A B
I T
EEJ I'E
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. EESIET WAN] % oW A % ANMER & v §, Zvien fR fer (wmd) swem
RN 3 FE 9 (E) F e w4 (K) T e s=o(U) F e 5T A
= = W 9 £, 9@, K = - 2U. T4 EESied WA § oFf (o) w5 oA

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 (L), where
K = - 2U. Hence deduce the cxpression for the total energy in the

h

n"" energy level of hydrogen atum.

55/2M1 12
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Ty =t ot fAfEw | e § SiEE-me ¥ I3 o R o s
o feeT Aremd (1) H #99 m5nemq (2) ¥ SR oE 7O S ST9ed ST |

el wle & amEdd fm d s () s |
CEE)

(a) EEdH & el fei e auge GE geee wm & fetatEe s
F Tofe & fom e -
(i) U 3w TR W R T (TSRAT);
(i) = FEAE W 5 WEA |
(h) FF T WnE F OUAF A AR T2 W USaUi gEr sfEe ger 2 A
AT W & FEE gE =6 g ¢ oW Saied gy W of ?
Defline a wavelronl., Use Huygens geomelrical construclion o show
the propagation of a plane wavefront from a rarer medium (1) o a
denger medium (2) undergoing refraction.

Henee derive Snell’s law of refraction.
OR
fa) Use Huyvgens' geometrical construction to show the behaviour of a
plane wavefront

(1) passing through a biconvex lens;
oy reflecting by a concave mirror.

(h)  When monochramatic light is incidenl on a surface separaling
lwo moedia, why docs the refracted light have the same frequeney
as that of the incident light 7

(@) A & -0 w8 S S W o ye9e #a d, W@
VI I - B - = -l 2o =
i)y wwE-E S =EE s e G oem 7
iy TFEE TEA FWW F W T AT R H@ e W ?
v feafe § &0 3 & w9ds ¥ Fwo AR |

(b) =7 % R-Rf W F 1% e (He-av) § Fmi I & dEe 1
2 | W T R R @ fawg v wEl wden /8 8, dEa I /4 8
STeET



fa)

(h)

{a)

(b

(b)

B5/2/1

mxar] yE FE g0 WSS, S vee d@wl G 3 =Rm fEada Ted 0

g T SR (FE) S ¥ e A aew (v a| #ifew

mr 5 5, n T U4 w22 O, Giww s =7 FEe oA o

Gl oIl

o % T = oF S 9, FE0 HEdT 9% F unS 94 OEa W
quE g 7 oard :-Tﬂ % gudq & s fEfEe

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

{i) the separation between the two slits iz decreased 7
{iiy  the width of the zource slit iz increased 7

{iii} the monochromatic source is replaced by a source of white
light
Justify your answer in each case.

The inlensity al the central maxima in Young's double slit
experimental set-up is 1. Show that the intensity al a point
where the path difference is 4/3is 1 /4.

OR

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

Explain clearly why the zecondary maxima go on becoming

o

weaker with mcreasing n.

When the width of the zlit iz made double, how would this affect
the size and inlenzily ol the cenlral dillraction band 7 Justily.

7= figa & FooE FiaT =0 W SoEs 99 AbE S S AT ¥

THF TF TMitRd MAE TS0 3K TG wAET & qug miew |

-

gi-ufem feun A s s ¥, w wem BE W, §Ei & 99 (S
%mzﬁ?ﬁﬁﬁﬁﬂ“ A E | YE U2 % o§ T O% AR &
ﬁ'a‘?rla?ﬁa?(amm ﬂ?&ﬁfﬁlﬂﬁlﬂvf-ﬁﬁ—rmmm
% g1 H, FAOAEE A S A T W S Be (FR) % T
ﬁaﬁﬁ%ﬂrwtaﬂ.—aﬁ:m|

e
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(a) =l I=rf g % e = 3r0E T | U ARG @i o
HeEaT ® TG aEEy @ and s |

(hy  ardfas ZimEdd 0 89 ae 5l 8 Soi-=dl aw 595 S0 = Gy §
FUA ST | 5

(a)  State the principle on which AC gencrator works, Draw a labelled
diagram and explain ita working.

(bl A conducting rod held horizontally along Easl-West direction is
dropped from reat from a certain height near the KEarth'z surface,
Why should there be an induced emf across the ends of the rod 7
Draw a plot showing the instantancous wvariation of emf as a
function of time {rom the instanl 1l begins to [all.

OR

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

(bl  Describe briefly any two energy losses, giving the reasons for their
vecurrence in actual transformers.

30. (w) HUEm-3EE= (CE) F9M § &4 n-pn Ziffed & 90 dor ol

AEHTF 1 A T4 F AT IHTY-3nE TWET | 9E sven S
€ e e ﬁwaﬁﬂqW{ﬁ.wJ%aﬁﬁ?ﬁﬂ A ATE F W WA
cAl

(h) hﬂﬁaﬂwmﬁm?ﬁm ; fow, ¥oms-Te= (C.E.) &m &, #mm
Al (V, - V) & U ms wee (W) 'R | g oW s
¥ fem 8 & fau oifges &1 = o e & 9 9 2 TEa 2 5

T

= sE = Ay shias ddaeds =Ele 99 dugr o § 7

a0 TEE & few -V Sfhemfs a% s Ry, JR o699 ¥ Ty Sfam g

dieadl T UEe g 99 SEEE f F 9g e ¢ | .

T RO A F WEA ¥ w59 8 av= e B S GEed & A ¥ e

ufEfka 24 (de) geea 8, g S8 (de) Sew oo =10 § Ay, &5

T % W e | 5
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fal

Draw the circuit for studving the inpul and outpul characteristics
of an n-p-n trangsistor in CE configuration. Show, how, from the
output  characteristics, the information abhout the current
amplification factor (p,.) can be obtlained.

Thraw a plol of the transfer characteristic (V versus V) for a
base-biased transistor in CE configuration. Show for which
regions 1o the plot, the transistor can operale as a switch.

OR

Why is a zemer diode considered as a special purpose semiconducior
divde 7

Draw the 1-V characleristics of a zener dicde and explain briefly
how reverse current suddenly increazez at the breakdown voltage.

Deacribe bhriefly with the help of a circuit diagram how a zener diade
works to obtain a constant de voltage from the unregulated de output
of a rectifier.



