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General Inst ructions :

i

Read the following instructions very carefully and follow them -

55/5/3

(1)
fir'J.
(1)
(i)
(v)
(vi)

(vit)

:::Ijm?;:::im” paper contains 35 questions. Aqy questions are
Question paper is divided into FIVE sections Section A, B. C. D
and k.

In section — A : question number I'to 18 are Multiple Choice (MCQ) type
questions carrying I mark each.

In section — B : question number 19 to 25 are Short Answer-1 (SA-1) type
questions carrying 2 marks each.

In section — C : question number 26 to 30 are Short Answer-2 (SA-2) type

questions carrying 3 marks each.
In section — D : question number 31 to 33 are Long Answer (LA) type

questions carrying 5 marks each.
In section — E : question number 34 and 33 are case-based questions

carrying 4 marks each.

(viii) There is no overall choice, However, an tnternal.choice has been prouvided

(ix)

in 2 questions in Section — B, 2 questions in Section — C, 3 questions in
Section — D and 2 questions in Section — E. :

Use of calculators is NOT allowed.

¢c=3x10%m/s

h=6.63x 107 Js

e=16x1019C

lo=4mwx 1077 T m A~

g, = 8.854 x 1071* C2N1!m*#

?:Ersxngmﬂ C#

Mass of electron (m,) = 9.1 X 10~ kg

Mass of neutron = 1.675 % 107 kg
Mass of proton = 1.673 X 1027 kg
Avogadro’s number = 6,023 X 10% per gram mole

Boltzmann constant = 1.38 X 10728 JK-
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--I//":n (e =y SECTION - A

* An electrie dipole of length 2 em is placed at an an

s i T 0 5 FFI'E of :‘“F 1

eloctrc field 2 = ll}r‘ N/C. 1f the f“l]'l!ll." Eli“—'rif‘ﬂl‘f'ﬂ a tf'fquﬂ of 8 » 1::?1._4““
4 Nm,

the magnitude of either charge of the dipole, is

A/ Tw 13 ' :

. Two hmu,untnll thin long parallel wires, separated by a distance r ca

current 1 each in the opposite directions. The net magnetic field at a :pr int
¥

midway between them, will be 1
(A) = a ]
. LBT0 _(® i vertically downward
2l i
(C) [-_l, ]vertlfﬂih' upward (1) (%) vertically downward

}Afhich of the following cannot modify an external magnetic field as shown

in the figure ? //\

(A) Nickel (B) Silicon

Sodium Chloride (D) Copper :

side 10 ¢m, having 100 turns 18 placed

A sguare chaped coil of
perpendicular to a magnetic field which is increasing at 1 Tis. The
1

induced emf in the coil 18
0.1V B) 05V
(D) 1.0V

/) 0.76 V
“ Which one of the following electromagnetic radiation has the least
' 1

wavelength 7 .
(4) Gamma rays (B) Microwaves

(C) Visible light - (D) X-rays
6. ~Tn a Young’s double-slit experiment, the screen is moved away from the
plane of the slits. What will be its effect on the following ?
(i) Angular separation of the fringes.
(11) Fringe-width. :
(A) Both (i) and (ii) remain constant.
(B) (i) remains constant, but (i) decreases.
(C) (i) remains constant, but (ii) ncreases.

(D) Both (1) and (ii) increase.
|==s"'='| Page 5 of 24
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jfr-.”F ¢ and v re : (=
a4, € spresent the energy, velooity and frequency
of the following represents its wavelength ? et el b
hy 1
(4) ot (B) hv
he hy
(@ oy

-

o0 ’ e
8 The ratio of the nuclear densities of two nuclel having mass numbers 64

and 12518 {
Iy o 4
&) 125 ® 5
i)
@ 3 (Dy 1
-9/ The energy required by an electron to jump the forbidden band in silicon
at room temperature i8 about 1
(A) 0.01 eV (B) 0.05eV
(C) 0.7eV (D) 1.1eV
1 he diagram shows four energy level of an electron in Bohr model of
hydrogen atom. Identify the transition in which the emitted photon will
have the highest energy. # 1
n =
! —n=3
I
L n — 2
IV .
ey —n=1 _
1 I11
@A) Iips (B).- Ty e tiie (@0 @y Ly
Whic.h of the following graphs correctly represents the variation of a
Broghe wavelength ?

ith its associated de

Paﬂiglﬁ momentum W | : —/
(A) / ®)

— )\, |

P
p1 — \
o |\ B

——‘}u
s —» A i
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_JJ/]‘?W capacitors, each of 4 pF are to be connected in such s way that the
effective capacitance of the combination is 6 pF. This can be achieved by

connecting 3 1
(A) All three in parallel
(B) All three in series
(@ Two of them connected in series and the combination in parallel to
the third.
(D) Two of them connected in parallel and the combination in series to
the third.
F/lﬁ/ﬁ’hat is the ratio of inductive and capacitive reactance in an ac ciccut ? 1
(4 o°LC (B) LC?
© D L

14. In an interference experiment, third Bright fringe is obtained at a point
on the screen with a light of 700 nm. What should be the wavelength of
the light source in order to obtain the fifth bright fringe at the same

point ? ¥
(A) 420 nm (B) 750 nm
(C) 630 nm (D) 500 nm
Mﬁ radius of the nh orbit in Bohr model of hydrogen atom is proportional
Lo 1
’ 1
(4) n* | (B) i
i 1
(C) n @ 3
55/5/3 Iz Page 9 of 24 P.T.0.
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[n question number 16 to 18 two statements are given - one labelled
Assertion (A) and the other labelled Reason (R). Select the m;-re.r_-l-

answer to these questions from the codes (a), (b), (¢) and (@) 5e given
below : '

Note :

(A) Both Assertion (A) and Reason (R) are true and (R) is the
correct explanation of (A).

(B) Both Assertion (A) and Reason (R) are frue and (R) is NOT the
correct explanation of (A).

(C) Assertion (A) is true and Reason (R) is false.
(D) Assertion (A) is false and Reason (R) is also false.

16. Assertion (A) : The resistance of an intrinsic semiconductor decreases
with increase in its temperature. 1

Reason (R) : The number of conduction electrons as well as hole increase
in an intrinsic semiconductor with rise in its temperature.

17. Assertion (A) : The given figure does not show a balanced Wheatstone

bridge. 1
20 3n
ANAA AAAA—
P Q
[=—— e
R 8
AAAA- AAAN
3} 20

Reason (R) : For a balanced bridge amall current should flow through

the galvanometer.

Ek/ﬂssertidn (A) ;: The deflecting torque acting on a current carrying loop 1s
sero when its plane is perpendicular to the direction of magnetic

field. 1
Reason (R) : The deflecting torque acting on a loop of magnetic moment
_+
m in a magnetic field Bis given by the dot product of i and B.
P.T.O

55/5/3 551 Page 11 of 24
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SECTION - B

9 P 1 i
1 U;I:I:tng:ng:t::?w;nfg the variation of photo electrie current, as a function
_ tal for two light beams having th '
. S s ng the same fre
ifferent intensities I, and I, (I, > I,). Mention its important &::::::: ke 2

20. (a) How will the De Broglie wavelength associated with an electron he
ﬂffﬁﬂﬂd when the (i) velocity of the electron decreases 7 and
(11) accelerating potential is increased ? Justify your answer, 2
OR
(b) How would the stopping potential for a given photosensitive surface
change if (i) the frequency of the incident radiation were increased ?
and (i) the intensity of incident radiation were decreased ? Juﬂtif}

your answer. 2
21. How are electromagnetic waves produced ? Write their two characteristios. 2
22. Three point charges Q, q and — q are kept at the vertices of an equilateral
triangle of side L as shown in figure. What is 2
ArQ
\q
P QDN
L2

(i) the electrostatic potential energy of the arrangement ? and
(i1) the potential at point D ? '
23. (a) Two identical circular loops P and Q, each of radius R carrying
current I are kept in perpendicular planes such that they have a
common centre O as shown in the figure.

iy \@

g ey

I

Find the magnitude and direction of the net magnetic field at point 0. 2
OR

P.T.O.

55!5!3 I JI==I='==tl Pagﬂ 13 uf 24 gcollegeduniag
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b) A lo = ‘
L‘urr[::ﬁ b;'i.lmﬁht conductoy kept nlong X' X #xis, carries a stead
alie along + x direction. At an instant t, a particle of m“:{;

an oo ' |
diri :]1&1;L‘_q at point (v, y) moves with a velocity ¥ along +

ction, Find the magnitude and direction of the force on I;hy
particle due to the conductor. 3 2

I.J - %
24. g\;ru conductors. made of the same material have equal lengths but
ifferent cross-sectional areas A, and A, (A > Ay). They are connected in

parallel across a cell. Show that the drift velocities of electrons in two
conductors are equal.

BJ%‘WB coils C; and C, are placed close to each other. The magnetic flux 4,
linked with the coil C, varies with the current I, flowing mn coll C,, as

shown in the figure, Find
i, (Wh) 1
15 4

>

10 1

i

0 . . i Y,
2 g 6

/(a"{ the mutual inductance of the arrangement, and

dl
}ia'?/l:he rate of change of current [d_;] that will induce an emf of 100 V

in coil Cs.

SECTION - C
}GAaJ A p_lané wave-front propagating in a medium of refractive index 'y,
is incident on a plane surface making an angle of incidence (1). It

enters into a medium of refractive index Wy (s > y)-
f secondary wavelets to trace the

Use Huygen's construction 0
retracted wave-front. Hence verify Snell's law of refraction. 3
: OR '
Using Huygen's construction, show how a plane wave 18 reflected
from a surface. Hence verify the law of reflection. 3

55/5/3 =] Page 15 of 24 P.T.0.
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(b) Name two important | (@) reé
junction diode Wi11h l‘-'ll'l:mnam-.ﬁ involved in the formation of a p-n
working D““m"‘. A the help of a circuit diagram, explain the
k10N l'llﬂ[]l'.—," as a full wave rectifier. Draw ita input and

output wavefar
I m. ﬂ;}.!l]f:‘l. St_nle the characteristic property of a junction
+ AKes 1t suitable for rectification. 3

s¢” (8). () Draw a fav d:
32 micr:_-.s: ray d:qgrum to show the working of a eompound
T ?l}ﬂ- Obtain the expression for the total magnifieation for
nal image to be formed at the near point. 3

(11) i::};ﬂrzlt:gund.mtqmscﬂpe an object is placed at a distance of 1.5
& BT e objective of foeal length 1.25 cm. If the eye-piece has
ocal length of 5 cm and the final image i8 formed at the near
point, find the magnifying power of the microscope. 5
OR

(b) (1) Draw a ré'!}' diagf_ﬂm for the formation of image of an object by an
astronomical” telescope, in normal adjustment. Obtain the
expression for its magnifying power.

(11) Th_e magm’fy:ﬁug power of an astronomical telescope in normal
adjustment is 2.9 and the objective and the eyepiece are
separated by a distance of 150 em. Find the focal lengths of the

two lenses.

33. (}J/li) Expl'ain how free electrons in a metal at constant temperature
attain an average wvelocity under the action of an electric field.

'uf/ Hence obtain an expression for it.
(i1) Consider two conducting wires A and B of the same diameter but

ma';i_e of different materials joined in series across a battery. The
number density of electrons in A 1s 1.5 times that in B. Find the
ratio of drift velocity of electrons in wire A to that in wire B.

OR

(b) (i) A cell emf of (E) and internal resistance (r) is connected across a
variable load resistance (R). Draw plots showing the variation
of terminal voltage V with (1) R and (i1) the current (I) in the

load.

Three cells, each of emf E but internal resistances 2r, 3r and 6r

are connected in parallel across a resistor R.

Obtain expressions for (i) current flowing in the circwi, and

(ii) the terminal potential difference across the equivalent cell. 3

(11)

P.T.O.
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numhbey

ad the followin " 34 and 85 are Case Study based questions

: : B Paragraph and answer the questions.

34. Alensigg ransparent optieq]
one of which

SECTION - E
Note : Questions
Re

medium bounded by two surfaces: at least

shuuld be 8 i '
spherical. Considering i '
: . . ering image formation b inele

formula ig obtained, It ig

¥ at the two surfaces of a lens, lens maker's

using surfaces of suitable us:_fﬂ S Pt Gamsec ookl lenyit

e radi of curvature. This formula helps us obtain
Ween u, v and f for a lens. Lenses form images of objects and

they are ; ;
y used in a number of optical devices, for example microscopes and
telescopes.
1

(1) An object AB is kept in front of a composite convex lens, as shown in

figure. Will the lens produce one image ? If not, explain.

(ii) A real image of an object formed by a convex lens is observed on a

screen. If the screen is removed, will the image still be formed ?

| Explain. | = e

(iii) A double convex lens is made of glass of refractive index 1.55 with

both faces of the same radiug of curvature. Find the radius of

curvature required if focal length is 20 cm.

OR
of focal lengths 15 cm and 10 cm
‘0 distance apart. A pomnt object is
s A. Find the value of ‘d' so
to its principal axis.
P.T.O0.

(i11) Two convex lenses A and B
respectively are placed coaxially
kept at a distance of 30 em in front of len
that the rays emerging from lens B are parallel
== Page 21 of 24
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35 A capacit "

et :
OT 18 & system of two conductors separated by an insulator. The
) two conductors have

ot equal and opposite charges with a potential
difference between them, The capacitance of a capacitor depends on the

geometrical confipuration (shape, size and separation) of the system and
also on the nature of the insulator separating the two conductors. They
are used to store charges, Like resistors, capacitors can be arranged in
series or parallel or a combination of both to obtain desired value of

capacitance, 4
(1)  Find the equivalent capacitance between points A and B in the given
diagram.
&
11
[RE TS ol
\ (| i} {I—y—2B
3
11
11
—]|

- C
)ii’)/:’t dielectric slab is inserted between the plates of a parallel plate
apacitor. The electric field between the plates decreases. Explain.
A capacitor A of capacitance C, having charge Q i1s connected across
another uncharged capacitor B of capacitance 218.‘Finfl an expression
for (a) the potential difference across the combination and (b) the
e lost by capacitor A.
charg y Lo | G
(ii1) Two clabs of dielectric constants 21’:1 and K ﬁll_'Fhe space;e;\;?n. :;;Z
plates of a parallel plate capam.tnr of 1;-1_a1;g E._“"E_af 'ﬁcifa 0%
separation d as shown in figure, Find an expression or Capac

of the system. 9d
33 "

 —

i
|

2K/
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In question number 16 to 18 two statements are given - one labelled
Assertion (A) and the other labelled Reason (R). Select the m'ru_;_l_

answer to these questions from the codes (a), (b), (¢) and (d).58 given
below : '

Note :

(A) Both Assertion (A) and Reason (R) are true and (R) is the
correct explanation of (A).

(B) Both Assertion (A) and Reason (R) are true and (R) is NOT the
correct explanation of (A).

(C) Assertion (A) is true and Reason (R) 1s false.
(D) Assertion (A) 1= false and Reason (R) is also false.

16. Assertion (A) : The resistance of an intrinsic semiconductor decreases
with increase in its temperature. 1

Reason (R) : The number of conduction electrons as well as hole increase
in an intrinsic semiconductor with rise in its temperature.

17. Assertion (A) : The given figure does not show a balanced Wheatstone

bridge. 1

20 30

Wv M"_
P Q

[—— FEa=t
R S

AAAA- AAAAY

30 20

Reason (R) : For a balanced bridge small current should flow through

the galvanometer.

E/Assertidn (A) : The deflecting torque acting on a current carrying loop 1s
sero when its plane is perpendicular to the direction of magnetic

field. 1
Reason (R) : The deflecting torque acting on a loop of magnetic moment
_+
ml in a magnetic field B is given by the dot product of m and B.
P.T.O
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