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GENERAL INSTRUCTIONS:

1.
2.

3.

ThlS quesn:on paper qontains 33 questions in all. All questions are compulsory.

This question paper is divided into five sections - Section A, Section B, Section C.
Section D and Section E.

In Section A question number 1 to 16 are MCQ type questions carrying 1 mark

each.
In Section B question number 17 to 21 are SA-1 type questions carrying 2 marks

each.
In Section C question number 22 to 28 are SA-2 type questions carrying 3 marks

each.
In Section D question number 29 to 30 are case based questions carrying 4 marks

each.
In Section E question number 31 to 33 are long answer type questions carrying 5

marks each. _ _
There is no over all choice. However an internal choice has been given in one

uestion in Section B, two questions in Section C, one question in each CBQ in

q . . .
Section D and all three questions in Section E.

Use of calculator is NOT permitted.

c=3x10%m/s

e=1.6x10"C

wo=4m x 107 TmA”

co=885x 10" C*N'm” \ N
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A charge i o
associated with

flux associated with the sphere will be (1)
A) ¢ B) 2¢
) o2 (D) 44

» V1, V2, and v, respectively

(1)

Collector Plate Potential

Which of the following is correct?
S —

(A vi>vy> vy (B) vi<v;<vy
(C) vi=vy<v; D) vi=v,>v,

The diagram shows four energy levels of an electron in Bohr model of hydrogen atom.
Identify the transition in which emitted photon will have longest wavelength : (1)




2 Qi

8.

€)~ Ampere x (mcrre)‘3

(D) R; < R> < R,

A dlamagnetic Substance js

e laced j 5 e : .
diagram shows modify Placed in a uniform magnetic field. Which of the following

cation in field lines correctly? (1

(A) B_
(B)

= ~~

A F : o .
! Charge‘cfr 2ue moving along positive X-axis, enters into a uniform magnetic of 1T
along positive, Y-axis With a speed of 2x10* mys. The magnetic force experienced by the

charge s : (1)

(A)  0.04N(k) (B)  0.4N(-k)

(C)  0.04N(K) (D) 0.04N(—k)

An inductor, a Capacitor and a resistor are connected in series across an a.c. source. If

X > Xc. then the current flowing in the circuit wil] - (1)
A Xy —Xc

(A) lead the voltage by the phase ¢ = tan T

(B)  lead the voltage by phase ¢ =«;—[
(C)  lags behind voltage by phase ¢ = tan™ [EL—I;EE)

(D)  lags behind voltage by phase ¢ =§

The S.1. Unit of pole-stregth of a bar magnet is : (1)

(A}  Ampere x (metre)” (B)  Ampere x metre

(D)  Ampere x (metre)’
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11,

12.

In an elecrro~magnetic Wave -

(A)  electric field ang Magnetic
(B)  electric field anq Magnetic f;
(€) Both (A) and (B) are correct
(D) Neither (A) nor (B) are correct

The Variation
on 1n the - €4y .
mag_nenc flux, ¢ associated with a coi] with time ‘t° is shown in the

8raph given below. The induced emf i, the coil att= |g s - : (1)
il
H(Wb) 4
| ; A
| : I - v
S Y 1 1 ~e
ol 1 273 4 —u Z

(A) 25v (B) sov
(C)  Zero - (D) 125V

In the Rutherfords scattering €Xperiment, an o-particle of kinetic energy ‘K’ is
' e closest approach is ‘r’, If a-particle

are replaced by a protons of same kinetic energy, the distance of the closest approach

(1)

© 2 (D) 4r -
Note: In question number 13 to 16, two statements are given,
(A) and the other labelled Reason (R). Select the correct ans
from the code (A), (B), (C) and (D) as given below:

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

one-labelled Assertion

wer to these questions

explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct

explanation of Assertion (A).
(C) Assertion (A) is true and Reason (R) is false,
(D)

Assertion (A) is false and Reason (R) is also false.
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1)

)

T s e e

An a.c. signal is fed into two circuits X and Y, and the corres

SECTION-B

—_——— D

cases are shown :

(a)
(b)

HER

(1)

10n 1s independent of surrounding medium.

\_//\\_/ —3|X

Identify the circuit X and Y.

Write working principle for both are circuits.
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™ 190 You are gjy '

P 3 J €n two IaHCES L, -
3% N leagth 1 cg o 1 : of foca] length |5 m and of large aperture, L, - of focal
l 0} * i
Q astronomica te] ey el objective and €¥epicce to construct an
) €lescope. Calculate mj, ifyvi
1 i e .
LY adjustment. EnYing power of this telescope in the normal

o (2)
(3}. - = 20. - Using Kirchiofry laws, calcujate ‘

ek potentia) difference across 400
circuit diagram

resistor in the given

(2)

400

= D
40v
OR

The resistance of a wire is measured as 20 and 4Q at temperatures S°C and 60°C

4 respectively. Find the temperature coefficient of resistance of the material of wire.

* 21.  Figure shows a parallel beam of monochromatic light incident on a narrow slit AB. If the
light waves reaching to any point ‘P’ on the screen from points A & B have a phase

difference of 7x, explain whether a bright or a dark fringe will be obtained at point P. (2)

/| %P
- A r7Z7
S 4_:'_-"'-'_-=;._.—_——__._—_-_"—'_
e
. B
Screen
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23.  The electric :
Potentia] ¢y
for — (i) x < | (ii) 3a> x\; 2as adr:’l‘I?Fllon of distance x i shown. Calcylate electric field e
_ an < ——
function of x> W l<w=g, Hence draw a graph of electric field as a ' s
a2V
RS

o U

_Two point charges +Q’ and —2Q’ are placed ‘v’ distance apart, A third charge ‘q’ =
1s brought from infinity at point P, x distance away from +2 somewhere between +Q and -~
—2Q, such that work done to place q at P is zero. Find the value of X (2)

24.  Using Bohr’s postulate of atomic model, drive an expression, for radius of n™ orbit. Hence
show that orbits are not evenly spaced. : 3)

25.  Estimate the drift speed of electrons in a conductor of length 1m, cross sectional area
conductor is 5x10%® m™. How the drift velocity will change if conductor is replaced by
another conductor of length 2m? 3)

Two circular coils X and Y having radii R/2 and R are placed co-axially with their

26.
centres separated by a distance ‘R’. The coil X-carrys a current of 1A. Calculate current
flowing in coil ‘Y such that magnetic field at the centre of coil X is zero. (3)

a'. .LJ,_ -
27.  Answer the following questions : 3)
(a) Name the electro-magnetic wave} which are :
¢
/ - .
(1)  produced during a radioactive decay of nucleic. Write their one use.
(1)  used to take photographs of boxes. Write their wavelength range.
(b) The speed of an electromagnetic wave depends on the nature of the medium of
. . /
propagation. Explain. / p
S 77
\ /- o
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a1
.

& 3 a
2L

9)

(a) Name a physical ' ich i
quantity which is defined i
as magnetic flyx linked with a coj
il per

= - 4 | A - - >

b
(b)  State Faraday, laws of electromagnetic induction

I’, the refracted fay grazes the surface of interface between two media in 2 one

(i) For total internal reflection to occur, the light must travel from -
(A)  raser medium to denser medium and i > i,
(B) denser medium to raser medium and i < i,
(C)  denser medium to raser medium and i > i,
(D) raser medium to denser medium and j < i

(1) In an optical fibre, the refractive index light pipe of glass fibre is n- and that of
outer covering in n,;. Which of the following is correct?

(A) n =n (B) n <nm e
“ g T
(C) ni>n, (D) n;>>n, - b
(1)  The critical angle for a pair of two media A and B of refractive indices 2.0 and
1.0 respectively is : J o
= . =

(a) o = -
(C) 60° (D) 45° e

XIE-PHYSICS- -
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+ The speed oflight in the medium ig:

V2 %10*m/g

(D) 3%10°m/s

ght from the source
€an emerge-oyt? Refractive iIndex of water is ‘n’.
nd’ 5 i’
(A) ey B) X
n — . 2("2 — l)

10N, movement of majority carriers as wel] as minority carricrs
taken place across the Junction that leads to two processes — diffusion and drift. Applying
suitable voltage across the diod

e is called biasing, It is of two types — forward biasing and
reverse biasing. The semi-conductor diode behaves differently in these two biasing. (4)

(1) Which of the following diode is forward biased?

} \LA()/I_‘P_HSV (B) _L——-DI—--HSV

"+10V

=
© 5] = [W—u‘ -

(i)  When a forward bias is applied to a p—n function, it
(A) increases the barriers potential (B) decreases the barriers potential

(C) decrease the diffusion current (D) increases the depletion region

——

J
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| (111)  Inan unbiased P-n function -

D (A) ¢lectrons diffuses from p-region 1o n-region :

(B)  holes diffuses from P-region to n—regjon
(C)  holes diffuses from n

(D)

—Tegion to p-region
No diffusion takes Placed when diode is unbiased.

The V-] characteristic of a silicon

gn]‘[% %] (iv)

diode is shown. The resistance of diode at

vV=-10V is :
|
]
]
|
< = > V(VoH)
—-1pA
(A) 10 MQ (B) 10KQ
©) 16KOQ (D) 16MQ
OR
ﬂ‘l"ﬁ?{ ] In the given circuit , Di and D, are ideal diodes and A, and A, are ideal s,

The readings of ammeters A, and A, respectively are :

D,

a’ o

N, o

10Q 20V

(A) 2A,0A B oA

| (C) 0A,2A o) A ‘
. |
E 5 X1I-PHYSICS-M
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SECTION-E

. (n) With 1h —n
v C I]Ull'i of
horay diagr:

creet ang gy : gram, show hqgy , " , .
LN e a concave mirror , ~
c - : 15 use 2 -
| IMage of an object, Hence obtain the mi SEE o &
(h)  Use mirror Cquati mirror formula. (5) '
i .

M 1o dedyce that a

convex mirror alwa .
b " S T . al i - =2
Caton of he object PrREEen it Tnage

independen, of lo

OR (™

(a)

Using Huygen g Principle, verify Snell’s law of refracti

(b)  In young’s doypje shit ex -
by a light of wavelength
slits. Calculate the Scpara
with respect o the centra

I:;r(l)mcnt, two slits are separated by 3mm and illuminated
nm. The screen is placed 2m away from the place of

i
ti . 1t . 7 '
on between gh bright fringe and 3" dark fringe observed ‘

| bright fringe.

between the plaies) .
b2, (5)

T :

(b) . wo CII'CUIE'H' model plates each of radius 10 cm, are kept parallel to each other
m i : :

M apart in air. Its capacitance js Cy. If the radius of each plate is increased to a

‘faclor of" V2 and their distance of separation decreased to half of its initial value,
Its capacitance becomes C,. Find Cy/C,.

OR

(a)  Derive an expression for the electric field at a point on the axis of an electric
dipole of dipole moment p = q(24). Write the expression for electric field at arial
line when distance r from its centre is r>>a.

(b) Two point charges +1uc and-2uc are placed at the vertices ‘B’ and ‘C’ of an
equilateral triangle ABC of side 3m as shown in the figure. Calculate magnitude of
electric field at vertex ‘A’ of the triangle.

A

4 e 3m

+lpuc —2pc
B 3m C

XI1-PHYSICS-M
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S . } 330 (@) Anac source Or"ﬂllugc Vay o ) |
N CXpression for the oMNWE s applicd acrosgg an inductor. Deduce an

Curren ﬂowing throy

mh"ionsmp [,em,ccn gh the conductor, Discuss the phase

Current and Voltage an

ﬁhﬁ ' (b)  An ideal inducqor IS in turn
‘ ﬁ - | s put across 230\/‘ 60 Hz and 230\", 120HzZ supplics.
[J' Will the currep, ﬂowing

d draw phases diagram. (5)

. . through (e inductor in the tWo cases be same? Explain
with proper calculations.

I

|

! (a) Draw a labe|jeq diagram for an a ¢,
f,. an expression

3 . rotating with 5 constant angular speed ‘v in a magnetic field ‘B’ directed
| perpendicular to the axis of refraction
‘Al ?:"
1 (b) An ac. generator congists of a coil of 100 tumns and cross sectional area 3m’,
T $ rotating at a constan angular speed of 60 radian/sec In a uniform magnetic ficld of
f 0.04T. Calculate maximum emf induced in the cojl
?- NU-PHYSICS-M
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