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Instructions : _

(i) First 15 minutes are allotted for the candidates to read the g uestion paper.

(i) Al the questions are compulsory.

(iii)  This question paper consists of five Sections — Section A, Section B, Section C,
Section D and Section E.

(tw)  Section A is of multiple choice type and each question carries 1 mark.

(v) Section B is of very short-answer type and cach question carries 1 mark.

(vi)  Section C is of short-answer type-1 and each question carries 2 marks.

(vii)  Section D is of short-answer tvpe-1l and cach question carries 3 marks.

this section have been given internal chowe. You have to do only on e question from the
choice given in the question. ' |

Section A

1. (a)  An electron, which has charge e and p,

. . ass m, i<
electric field E. Its acceleration is - P

Moving in a uniform

) 1
m —
m
i m
W= ivi

(b)  Equivalent resistance of three j

parallel it is R,. If R, - is R; and in

m popsa;
@ 1 o ossible valye of g s 1
9 Gi) =
(i) 3
av) 9
346 (BW)
8
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(c)

(d)

(e)

(f)

346 (BW)

i ma
i . e in a uniform
The radius of the circular path of a charged particle ;

field is directly proportiﬂllﬂl to the :
() charge of the particle

(i1) momentum of the particle
(iii)  intensity of the magnetic field
(iv)  energy of the particle

: ination of gates : i
In order to obtain an output, Y = 1, from the given combination of g

i A=1,B=0,C=0
(i) A=0,B=1,C=0
(iii) A=1,B=0,C=1
(iv) A=1,B=1,C=0

In the given nuclear reaction, X is : 1
N4 onl — GCM + X

(1) proton

(11) U-particle

(111)  electron

{(iv)  deuteron

A plane electromagnetic wave representeq a5
15 propagated through a medium of refractiye in
(1) 1.5 (1)
(m) 24 (1v)

= 100 cos (6 x 108 t + 4x) V/m,
dex : 1
20

4-()

P.T.O.
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2. (a)

(b)

(c)

(d)

(e)

()

3. (a)

(b)

(c)

(d)

346 (BW)

Section B
farad and stored energy is

citance of a charged capacitor is C _
The cape ’ s of the capacitor. ]

Ujﬂu.lﬂ. Write the E'KP]'EESion of Chﬂrge on the plﬂtﬂ

What is photoelectric effect ?

~harge carriers in n-type of

Write down the majority and minority

semiconductor.

1 f
What is the effect on the null deflection Jength oD decreasing the value o

potential gradient in the wire of potentiometer ?

How is a galvanometer converted into a voltmeter ?

What will be the angle of minimum deviation by a thin prism of 10° and

refractive index 2 ?

Section C

In Young’s double-slit experiment, the ratio of maximum and minimum

intensity on the screen is 9 : 1. What should be the ratio of the width of the

S

slits ?

Resistance of a wire is 2 Q. The radius of wire
. < - - s by “'Iru ]ﬂ I]H]vEd . i
on stretching it.

Find out the new resistance of the wire.
)

A proton and an wu-particle enter perpendicularly in o .
* unitorm magnetic

field with the same velocity. Find out the rati
. L4 Iﬂ ﬂf thpjr e,
Period of revolutions.

ta

A point monochromatic source of light is

photoelectric cell; then stopping potentia] i< obtaineg - v
S V. What would be

the effect on the stopping poten

tial, Whﬁn thE
3 same SO .
distance ? Justify your answer urce is placed at 3r

b

10
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4

(b)

(c)

(d)

(e)

M shown 1n

: : hargEE:
(a) Find out total electric potential energy of the system of ¢ "

the ﬁg‘ure .
+2q

a

- ( a -

he two concentric

Obtain the formula for the resultant magnetic moment of t .
r on passing the

circular coils of radius r, placed perpendicular to each othe

same current 1. 3
What are electromagnetic waves ? Explain, with the help of a diagram that
these waves are transverse in nature. 3
Draw a labelled ray diagram of a compound microscope, when final image is
formed at infinity. On which factors does the magnifying power of the
microscope depend ? 3

Energy level diagram of a certain atom 1s shown in the figure. The
wavelength obtained in the emission transitions from level C to A. is 1000 A
and from C to B is 5000 A. Calculate the wavelength emitted in the

transition from B to A. 3
C I

PYO:
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5. (a)

(b)

(e)

(d)

346 (BW)

The length of wingspan of an 8eroplane is [, meters and it is flying with a
velocity of v ms~1 from north towards south. If horizontal component of
Earth’s magnetic field is H Webgy/,. 0 and induced e.m.f. produced between
the ends of the wingspan 18 e Volt, then obtain the expression for the angle

of dip at that place.

3

The resistance of wire AB as shown in the figure is 12000 © and 220 V of
pﬂt&l’ltiﬂl difference 1s apphed across it. Resistance of voltmeter V i1s
6000 . The point C is at one-fourth Jistance from the point A. What is the

reading of the voltmeter ?
V

®_

o VWIMWWWMMAAAAAMAN VA
L}

< 29() R .

Derive the formula for the magnetic field at a point due to a
current-carrying straight long conductor with the help of Ampere’s circuital

law.
aw 9

As shown in the figure, a ray of light is incident at an angle of 45° at the
surface AB of the transparent slab. Find the value of minimum refractive
index (n) of the slab, when there is total internal reflection of the light ra

at the vertical face BC. ’ 3

B

OR

12
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Two biconcave lenses of glass ( n, = 3 | of radius

b

2

Find the
placed in contact. Water (n,, = % ), 18 filled in between the lenses

[

power and nature of the combined lens, See figure

[

; harged Stralght’
(e) Derive the formula for the electric field due to a uniformly ¢ 3

wire of infinite length by using Gauss’ law.

Section E

What is diffraction of light 7 Find the formula for the angular fr'uz.tge .Wldth of
central maxima obtained in the diffraction pattern of monochromatic light b}.r a
single slit. Show the diagram of intensity distribution of light in the diffraction

5
pattern.
OR
In Young's double-slit experiment, light of two wavelengths 6000 A and 5000 A
are used. Distance between the slits 1 1-0 mm and distance between the slits and
5

the screen is 1:0 m. Find out :

(i)  distance of the second dark fringe from the central maxima on the screen
for 6000 A wavelength.

(ii) distance of the third bright fringe from the central maxima on the screen
for 5000 A wavelength.

(iii) the minimum distance from the Cedtral maxima at which the two
wavelengths coincide for the bright fringes Produced.

ek " PTO.
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: : tween two parallel
1. Define 1 ampere on the basi8 of the force acting be

t-carrying conductors.
CHapes , : : in two parallel

conductors. What should be the Current I i the conductor X, so that resultant

: : Y is 10 ampere. 5
magnetic field at the point P is Z€T0 ? Current in the conductor P
X Y
P
1y *
10 A
e €
5 ¢m
OR
Explain the nuclear fusion process. What is its example in nature ? If 4 neutrons
and 3 protons are fused to form lithium 13Li?; nucleus, then how much energy
(in MeV) will be released ? 5
Mass of proton = 1.00728 amu
Mass of neutron = 1.00867 amu

Mass of lithium nucleus = 7-01436 amu

1 amu =931 MeV

8. Explain the working process of amplifying action of N-p-n transistor in common

emitter configuration by making a circuit diagram and ohtaip the formula of
voltage amplification. D

5
OR
Explain the working process of forward biased p-n junctiop diode with the help of
.| elp o
circuit diagram. Show the dynamjc resistance by making 4 graph be
forward voltage and forward Current ’ e e
: 5

348 (BW) 14
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8. Following are the res

AB
G = 15 Q. Find the value of the current i i

OR

Calculate the stored charge and potential differe

state for both the capacitors as shown in the circult :

12V r=10Q
s AW

(5 £2

(] |
[(Fan
oot

—— it

3 ulde

Physical constants

Planck’s constant (h) = 662101 )
Speed of light in vacuum fc) = 3 % 107 m/s
Acceleration due to gravity (g) = 10 m/s?

Charge on electron (e) - 1.6x107 C

1 amu = 931 MeV
Avogadro number (N) =~ 602 x 103'1
Rydberg constant (R) - 1097 x 10 m

Permittivity of free space (g,)

346 (BW) 15

istances of the four sideg of a Wheatstone b

- 100 ©, BC = 10 €, CD =5 Q and DA = g0 O resistance

nce between the plates

ridge :

ter
alvanometst,
o 5

s in steady
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