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(English Version)
Instructions : tion paper
: , ‘ uestio er.

(i) First 15 minutes are allotted for the candidates to read the q

(t)) Al the questions are compulsory. .

(i) 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.

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

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

(vifi) Se‘ction.E is of'fong—(mxurw'.:‘_\'pc’. Em'{s question carries 5 marks. All four questions of
Hn..-;l Secr.mn h_mw been geym internal chowe, You have fo do only one question fmm the
choice given in the question.

Section A
1. (a) An e}factrun, which has ch.m-gf- € and mass m, g movine £
electric field E. Its acceleration i - ng i a uniform
. E . 1
{1) m— [ ”) PJ(_\
m -
m
Gip M v e
e ' -
m
(by  Equival istance of . ,
q ent resistance of three identicq) resistore :
parallel it is R, IFR; = nR,, then the minim I series s R; and in
’ | Um pogg; .
(1) 1 ble value of n is : 1
9 (11}
3
Gi) g3
(iv) 9

8



(e)

(d)

(e)

(f)

346 (BW)

- magnetic
i icle in @ uniform
The radius of the circular path of a charged particle 1

field is directly proportional to the :
)  charge of the particle

(i)  momentum of the particle
(jii)  intensity of the magnetic field

(iv)  energy of the particle

. < ati f gates : 1

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

) >—

('1 » I_
1 A=1,B=0,C=0
(mm) A=0,B=1,C=0
(in) A=1,B=0,C=1
(iv A=1,B=1,C=0
In the given nuclear reaction, X is : 1

TNM + o0l — GCH +X
(1) proton

(1) oa-particle

(111)  electron

{1v) deuteron

A plane electromagnetic wave represented a5 | _ 100 cos (6 x 108 v

; X

15 propagated through a medium of refractiye index - t + 4x) V/m,
{1) 1-5 (i) '

1
2.0

4.0

P.T.O.



2. (a)

(b)

(c)

(d)

(e)

(6

3. (a)

(b)

(c)

(d)

346 (BW)

Section B _
farad and gtored energy is
a

The capacitance of a charged capacitor is C

plates of the capacitor.

U joule. Write the expression of charge on the

What is photoelectric effect ?
. tvpe of
. . carriers in n type o
Write down the majority and minority charg®

semiconductor,

asing the value of
What is the effect on the null deflection length on decréasing

potential gradient in the wire of potentiometer ?

- . I?
How is a galvanometer converted into a voltmeter !

. 3 o
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

slits 7

Resistance of a wire is 2 Q. The radius of wire js halved on stretching it.

Find out the new resistance of the wire.

A proton and an «-particle enter perpendicy ' o
P PeT] larly in o uniform magnetic

field with the same velocity. Find out the ratjq of the;
\ €Ir period of revolutions.

A point monochromatic source of light is
15 placed a¢ :
al 1 distance from a

photoelectric cell; then stopping potentia] is obta;
. What would be

the effect on the stopping potential, w

hen the g

ame soypen
. . Ce is placed a
distance ? Justify your answer, ’ o

10

b

[R5



4 {a)

(b)

{c)

(d)

(e)

348 {M

Secti
onD chown in
gES,

i i i r
Find out total electric potential energy of the syste™ of cha 9

the figure :
+2q

oment of the two concentric

Obtain the formula for the resultant magnetic m :
her on passing the

circular coils of radius r, placed perpendicular to each ot

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 is shown in the figure. The
wavelength obtained in the emission transitions from level C to A, 1s 1000 A
and from C to B is 5000 A. Calculate the wavelength emitted in the

transition from B to A. 3
('1

11
P.T.0.



8. (a) The length of wingspan of an aeroplane is L meters and it is flying with a
velocity of v ms~1 from Dorth towards south. If horizontal component of
Earth’s magnetic field is H webgy/, 2 and induced e.o.f. produced between
the ends of the wingspan 1S e voj¢ then obtain the expression for the angle

of dip at that place.

3

(b) The resistance of wire AB as shoy, in the figure is 12000 £ and 220 V of
potential difference is applied across it Resistance of voltmeter V 18
6000 €. The point C is at one-fourth distance from the point A. What is the
reading of the voltmeter ?
\‘:.'
(A
)

A VWIMVWWWAMAMAMAMAANVVNV—— [
¢

B

< 290 v I

(¢} 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.

(d)  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 ray
at the vertical face BC.

130 I

OR

346 (BW) 12



0 b . are
Two biconcave lenses of glass (n. = 3 m
g =

2y of radius of curvature 10 ¢

b

Find the

placed in contact. Water (ny, = il lenses.

3 ), is filled in between the

power and nature of the combined lens, See figure

' : aight
(e)  Derive the formula for the electric field due to 2 uniformly charged straig

_ 3
wire of infinite length by using Gauss’ law.

Section E

6. What is diffraction of light ? Find the formula for the angular fringe width of
central maxima obtained in the diffraction pattern of monochromatic light by a
single slit. Show the diagram of intensity distribution of light in the diffraction
pattern. 5

OR

In Young's double-slit experiment, light of two wavelengths 6000 A and 5000 A
are used. Distance between the slits is 1-0 mm and distance between the slits and
the screen is 1-0 m. Find out :

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

(i1) distance of the third bright fringe from the central maxima on the <creen

for 5000 A wavelength.
(iii) the minimum distance from the CeDiral maxima at which the two
wavelengths coincide for the bright fringes proguceq.
346 (BW) 13
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. _ two parallel
7.  Define 1 ampere on the basis of the foree acting bEFWEn PO parate

current-carrying conductors.

In the figure, currents are flowing in opposite
conductors. What should be the Currepg | in the conductor o :
magnetic field at the point P is 2eT0 ? Cyrrent in the conductor Y is 10 ampere.

directions in two parallel
X, so that resultant

X Y

1y

Tioa®

— 10 r —2—>
o ¢In

OR

Explain the nuclear fusion process. What is its example in nature ? If 4 neutrons
and 3 protons are fused to form lithium (3Li’) nucleus, then how much energy
(in MeV) will be released ?

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 (y

emitter configuration by making g circuit diagram angd
voltage amplification.

ansistor in common
obtain the formula of

OR

Explain the working process of forward biased p-n junctign dio
circuit diagram. Show the dynamic resistance by makip
forward voltage and forwarg Current

de with the help of
€ a graph between the

348 (BW) 14



g. Following are the resistances of the four sideg of o, Wheat

AB = 100 €, BC =10 Q, CD=5Qand DA = 60 resist
G = 15 Q. Find the value of the current i .

OR

Calculate the stored charge and potential difference b

state for both the capacitors as shown in the circuit :
12V r=1Q

u[ e
LN
o G €2
1 I
I i
9k 5 uE

Physical constants

Planck’s constant (h) ~ 66 109 Jug

Speed of light in vacuum (¢) = 3> 10% m/s

Acceleration due to gravity (g) = 10 m/s?
Charge on electron (e) - 16«10V C
= 931 MeV

1 amu =
Avogadro number (N)

Rydberg constant (R)

Permittivity of free space (g;,) =

6-02 x 10%

1

1-097 x 107 m™
8-85 X 10712 C%/N-;n2

il

346 (BW) 15

stone bndge :

ance of galvan©

etween the plates in steady
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