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e
General Inst ructions :

Read the following instructions very carefully and follow th
em ;

(1) This question paper contains 35 1
! : Qquestions. Al i
; fuenlions are

. compulsory,
(i1) Question paper is divided into FIVE sections ;
-~ Sect '
and E. e 5, G D
(iit) In section — A : question number I to I8 are Multiple Choice MCQ) ¢t
questions carrying 1 mark each. S
(iv) In section — B : question number 19 to 25 are Short Answer-] (SA-1) type

questions carrying 2 marks each.
(v) In section — C : question number 26 to 30 are Short Answer-2 (SA-2) type

questions carrying 8 marks each.
(vi) In section — D : question number 31 to 33 are Long Answer (LA) type

questions carrying 5 marks each.
(vii) In section — E : question number 34 and 35 are case-based questions

carrying 4 marks each.
(viii) There is no overall choice. However, an internal choice has been provided

in 2 questions in Section — B, 2 questions in Section — C, 3 questions in
Section — D and 2 questions in Section — E. :
(ix) Use of calculatorsis NOT allowed.
¢c=3x10%m/s
h=6.63x10%Js
i e=16x1012C
' po=4mx 10~ T m A
g, = 8.864 x 1012 C* N1 m=2
?:E;=93¢109Nm2 C-2
Mass of electron (m,) = 9.1 x 107! kg
Mass of neutron = 1.676 x 1077 kg
. Mass of proton = 1.673 X 10-%7 kg
Avogadro's number = 6.023 x 10%% per gram mole
Boltzmann constant = 1.38 X 10728 JK!
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A 11-. e . SE‘::TIDN - h
* An electrie dipole of length 2 em 18 placed at an angle of 30° with
ith an

electric field 2 x 105 N/C. If the dipole experiences a torque of 8 x 1079 N
: Nm,

the magnitude of eithe . ey :
(&) 4uC 1er charge of the t'.(il};;-.lp__'r»,;c. ,
(C) 8mC TS

A./’l‘wn horizontal thin long ;
parallel wires, separated by a di
, FALALOL ! distanc Yy
current I each in the opposite directions. The net magnetic field *:t l:1| r;;:‘n'msr.

midway between them, will be
1
“nI
(A) zero (W) [E] vertically downward
2,1 ;
(C) [—-].—“1 vertically upward () (%] vertically downward

}/:{hich of the fol]nv..ring cannot modify an external magnetic field as shown

in the figure ? 1
(A) Nickel : (B) Silicon
Sodium Chloride (D) Copper _
A square chaped coil of side 10 cm, having II}U turns is placed
perpendicular to a magnetic field which 1s increasing at 1 T/s. The
1

induced emf in the coil 18
® 0.1V (By 05 Vv
(D) 1.0V

/9) 0.76V
~ Which one of the following electromagnetic radiation has the least
. 4

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

(C) “ﬁmblqhght ' (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 geparation of the fringes.
(11) Fringe-width. :
(A) Both (D) and (ii) remain constant.
(B) (i) remains constant, but (ii) decreases.
(C) (i) remains constant, but (ii) increases.
(D) Both (1) and (ii) increase.

Wl phse borid P.T.0.
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Note : | 'Eﬁ
_~ In question number 16 to 18 two statements are given — one labelled
: ; = @
Assertion (A) and the other labelled Reason (HY. Balacs tha svee {t
: e

answer to these questions from the codes (a), (b ;
below : (b), (¢) and (d) a= given

(A) Both Assertion (A) and Reason (R) are true and (R) 1s 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) 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.

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.
210 30N

] @ Q
| —>—] ——
R 8
AN ASA—
30 20
Reason (R) : For a balanced bridge small current should flow through

the galvanometer.

1 Assertin;n (A) : The deflecting torque acting on a current carrying loop is
zero when its plane is perpendicular to the direction of magnetic

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

(b)

(b)
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orf . . .
ant processes involved in the formation of a p-n

junction diode :
L u”“;t;rw".h the help of a circuit diagram, explain the
output w:-.w-ﬂﬁ-,'lﬂn diode ag g full wave rectifier. Draw its input and
diode that 111' k “ff". Sf'_ﬂlﬁ the characteristic property of a junction

- Makes 1t suitable for rectification. <

(1)

(11)

(1)

(11)

@)

(i1)

Dl‘[ I . r . *
mi:::; a ray dtggl Am to show the working of a eompound
Ty ac?l?e. Obtain the expression for the total magnification for
: nal image to be formed at the near point. 3
E:;f}cnm:mund Imiqmscﬂpe an object is placed at a distance of 1.5
s fncmﬁ the objective of focal length 1.25 em. If the eye-piece has

- tﬂ : ength of 5 cm and the final image is formed at the near
point, find the magnifying power of the microscope. 2

, OR

Draw a ray diag-_am for the formation of image of an object by an
astmnu;nmal* telescope, in normal adjustment. Obtain the
expression for its magnifying power.
Th_e magnjfyiiug 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.

Explﬂain how free electrons in a metal at constant temperature
attain an average welocity under the action of an electric field.

Hence obtain an expression for it.
Consider two conducting wires A and B of the same diameter but

maﬂ_e of different materials joined in series across a battery. The
number density of electrons in A is 1.5 times that in B. Find the
ratio of drift velocity of electrons in wire A to that in wire B.

. OR
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 (i) 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 circwit, and

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

] @ Pagel9of24 P.T.O.
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3 > t':‘i'flj:::r::;:t':::: q;::fl,“ of two conductors .:ﬁt"!'llnl'ﬂh't'l by an insulator. The
differoence l-"ﬁl"ﬂ.:upnt“:[, r*.tl,l.ll'lll and t._'||_1|H:|HI1‘.E L‘hi'lt'ﬂt'-[-l. with a [;tu'lE-nl,iuI
SRS '('-'U'I'lﬁ-gu]; m, The capacitance of a t!l-‘l.pllit'.lltlr depends on the
T Zuration {:Hh'ﬂ[lﬂ, 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 s
series or parallel or a combination of both to obtain desired value of

capacitance, >
(1) F‘Imd the equivalent capacitance between points A and B in the given
diagram.
o C o
s L il I——38
C
11
A

sl
pE—

(@]

)_m/.j’; 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 is connected across
another uncharged capacitor B of capacitance 2C. Find an expression

for (a) the potential difference across the combination and (b) the
charge lost by capacitor A,

OR 4
Two slabs of dielectric constants 2K and K fill the space bei?:weﬁﬁxthe
plates of a parallel plate capacitor of plate area A and .-__plate
figure. Find an expression for capacitance

(i11)

separation d as shown in
of the system.

B 5

7

K=K =

}.-éad—-*i
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Note : . %
= In question number 16 to 18 two statements are given — one labelled
i ; = el e
Assertion (A) and the other labelled Reason (R), Selsct the ao ut
f TreC

answer to these questions from the codes (a), (b ;
below : )i (b), (e) and (d) as given

(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) is false.
(D) Assertion (A) 1s false and Reason (R) is al=o 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
Ay A —
P Q
[—>— ==l
R S
30 20

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

the galvanometer.

1 Assertin;n (A) : The deflecting torque acting on a current carrying loop is
zero 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 B is given by the dot product of m and B.
P.T.O
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