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(English Version)

Instructions :

f'.

IR

‘111

All the questions are compulsory.

Section D and Section E.

M)

fve)

fon)

(reer)

First 15 minutes are aliotted for the candidates to read the question paper.

This question paper consists of five Sections — Section A, Section B, Section C

Section A 15 of multiple choice type and cach question carries 1 mark.
Section B s of very short-answer type and each question carries 1 mark.
Section C is of short-answer type-I and each question carries 2 marks.

Section D 1s of short-answer type-1l and each question carries 3 marks.

Section E is of long-answer type. Each question carries 5 marks. All four questions of

this section have been gioen internal chowee. You have to do only one question from the
chotce given in the question.

1. ()

(b)

346 (BX)

Section A

In an A.C. arcuit, potential difference and current are given as

V = 100 sin (100 t) volts and 1 = 100 sin (100t + ; ' mA respectively. The

power consumed in the circuit is

(1) 104 watt ) 10 watt

(111) 25 watt avy 5 watt

The isotones pair of the following are :

‘ ‘l-‘ ) : . |
(1) 6(' and b,()l'h (11 6(-'“ and Tb'“
| ? _ ) )

8
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(¢) The amplitude of the magnetic field in an electromagnetic wave s
3 x 1071 T. If frequency of the wave is 10\ Hz, then the amplitude of the
associated electric field is

(1) 9 V/m
(i) 9x1072V/m
(i) 3x 10710 y/m

(iv) 3x102V/m

(d)  The drift velocity of free electrons is v on passing current i in a conducting

wire. Drift velocity of electrons in the same wire having twice the radius
and current 2 i, will be : 1

(1) v (11) 4v

PP . !
(1) (iv) .

v
2

(e} The refracting angle of three prisms is 15°, but their refractive indices are
1-6, 1-5 and 1-4 respectively. If angles of deviation produced by them are 3,,

8, and &5 respectively, then : 1
(i) 8, >89>0g
(ii) 8y <d89<dqg
(i) 8;=09=10g
(iv) 81>089<8q

(f) If actual angle of dip is 8 and 9’ is the angle of dip in a plane at an angle a
tanf’ .

1S : 1
tan 6

from the magnetic meridian, then

(1) secao (1) cosa

(111) cosec a (iv) cot a
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Section B

If the magnification of objective and evepiece lenzes of a compound
microscope are m, and m, respectively. then write down the formula for the

magnifyving power of the microscope. I
‘b What is meant by shunt ° :
‘el What 1s Kirchhoff's First Law for the electrical circuit ” i
‘d) Define coefficient of self-induction :
‘€’ A parucle of mass m moves with a speed v. Write down the formula of the
corresponding de Broglie wavelength of the particle. I
1 Wnite down the formula for the electre potential on the axial line of an
electrie dipole !
Section C
g, 1'; "' 1 Y PLs o R ' '
3 1 Acoil of area 5 em? is placed in a uniform magnetic field of 1.5 N/Am. If the
coil has 100 number of turns and 0-2 A of current 1s passed in it, then find - 2
"1 magnetie dipole moment of the coil
1) maximum torque on the coil
(b)Y The radius leus s e wed as
s of nmh:f 13 expressed as R = RUAm, where A 18 mass number
and R = 12« 10" m Prove that the density of nucleus does not depend
upon the mass number A
0
‘el With the help of symbol diagram of AND Kate, prepare 1ts truth table 9

() The lemgth of a wire of 10 O resistance 1s three times the length o
: __ n

stretching it. Now the wire 1s cut into three equal parts and then they are

Joined anan electrical arcunt as shown iIn the figure. Find out total
| Jure. ota
resistance of the combination between A and R

\ Q-\ —-"'ly"",ﬁy'\,‘\‘—o—*—& /
N )
k A hvr\vh‘g/
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Section D

4. (a) Prove that the period of revolution (T of electrons in stable orbits of the
atom is directly proportional to the cube of the principal quantum number
(n), on the basis of Bohr’s atom model.

(b) The first minima for the wavelength 7, = 660 nm coincides with the first
maxima of some other wavelength 7,. in the single-slit diffraction

experiment of light. Find out the value of wavelength 7.,. 3

(¢) Work function of silver is 4-7 eV. When ultraviolet light of wavelength
100 nm is incident on it, the stopping potential obtained is 77 Volt. Find
out the value of the stopping potential for the wavelength of light of

200 nm. |

(d)  Obtain the formula for the magnetic field at the centre of a current CArrving

circular coil with the help of Biot-Savart law. https://www.upboardonline.com 3

(e) Diameters of two spheres of metal are 6 cm and 4 em. They are charged to

the same potential. Find out the ratio of the surface densities of charge on

the sphere.

5. (a) Find out the formula for the capacitance of the parallel plate capacitor
shown in the figure. Area of the plates 1s A and thicknesse~ of the dielectric
slabs between the plates are d; and d, and their dielectric constants are

K, and K, respectively : ¥

,_i,
SNNANN\N/
/7777

S G
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(b) A metallic rod PQ whose length 1s 1 m, 18 moving with a uniform speed of
2 ms-1 in a uniform magnetic field of 4 T. A capacitor of 10 pF capacitance
is connected as shown in the figure. Magnetic field is directed downwards,

perpendicular to the plane of the paper. Find out 3
(1) Induced e.m.f. across the rod PQ.
(i1) Charge on the capacitor.

(iii) Which plate of the capacitor has positive charge ?

(c) Derive the formula for the determination of internal resistance of a cell

with the help of a potentiometer. 3

(d)  The radius of curvature of a plastic hemisphere is 8 cm and refractive index
18 1.6. A point source O is placed on the principal axis inside the
hemisphere. Find the position of image of O. when it is : 3

(1) wviewed through the plane surface.

(11) viewed through the spherical surface.

OR

346 (BX) 12
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The focal lengths of objective and evepiece lenses of 2 telescope areé 15 cm

L. e the
and 1-5 cm respectively. It 1s focused or an vbject 3 m distance fronT '
vision

objective. If final image is formed at the least distance of the distinC

" 4 ' 3
(25 em), then find the distance between the objective and evepiece.

()  What is the principle or a transformer ” Explain the working process of
step-up transformer by drawing a circuit diagram. Enunciate any two ,
reasons of energy losses in transformer.

Section E
6. Find the currents through the resistors R,, R, and Ry with the help of the given
circuit. Internal resistances of the cells are negligible. 5
Ry =108 10V
—
OR

The circuit diagram of a balanced meter bridge is shown in the figure. The

balanced point is obtained at 40 cm from the end A. When a 10 Q resistor is joined

in series with R;, the balanced point is obtained at 40 cm from the end B. Find

5

the values of R, and Ry
H] R’J
.
(1)
A B
40 cm—
— ()

P.T.O
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with the help of circut

. : y iﬂtﬂr,
7.  Explain the working of oscillating process of a trans "
diagram.
o Ip of
: . +:00 dinde. with the help of a
Explain the full-wave rectification process of p-n junction diode, y
circult diagram.
: central
8.  Obtain the formula for the distance of nth order dark fringe from the x
fringe with the help of Young’s double-slit experiment.
OR
What is Huygens wave theory ? Enunciate Snell's law of refraction of light by
5
using this theory.
9. From the given A.C. circuit find out : 2
(1'  Inductive and capacitive reactance
iiiv  Frequency of the applied voltage in the state of resonance
i1 Impedance of the circuit in resonance stage
\' - 0 s 1000 L volt
A
oy lu“ L LI.F | '\5!
OR
What are Faraday's laws of electromagnetic induction ? A wire is placed in a
magnetic field of 100 T, with its perpendicular plane in the form of a circle of
radius 10 em. If the wire is pulled in the same plane in 0-1 s, so as to give it the
form of a square. then find the average induced e.m.f. produced in the loop. 5
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Physical constants

Planck's constant (h)

= B6x 107 J-s
Speed of light in vacuum (¢) = 3 x 108 m/s
Acceleration due to gravity (g) = 10 m/s2
Charge on electron (e} = 16x1001° C
lam.u. = 931 MeV
Avogadro number (N) = 602x10%
Rydberg constant (R) = 1097 % 10" m™}

Permittivity of free space (€,) 885 x 10-12 C4/N-m?2
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