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Note:  First 15 minutes are allotted for the candidates to read the question paper.
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All questions are compulsory. N
This question paper has flve :rs\;ilm\u t 8eetlon A, Hection 1, Hection ¢
Section D and Section K. &\‘
Section A is of multiple choice type and each question carries | mark.
Section Bis of very short answer type and each question carries 1 mark.
Section C is of short answer type-I and carries 2 marks each.
Section Dis of short answer type-il and carries 3 marks each.
Section E is of long answer type. Each question carries 5 marks. In all four
questions of this section internal choices have been given. You have to do

only one question from the choi% given in the question.

The symbols used in the qucstio%%:\apcr have usual meaning.
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ij 0-53Mm iijj 023" hiii] 0-1 3 iv) 063" 1
A charge g enters with speed v in the direction of magnetic field B. The force

on the charge in magnetic field will be
i i;—ﬂi i) quB i) 2quB W) zero 1

Electrostatic force between two point charges placed in a medium of

dielectric constant k is»F;. On changing the medium electrostatic force

between the charges becomes Fj. Dielectric constant of the medium will be

w
. F] . FE r\)"' kFl ’ F1F2 l
1) T ii) N iii) —Fz . ) K
2 1 08 .

A concave lens of focal length-18gm is placed in contact with a convex lens

of focal length 12 cm. Focal lcngrﬂ‘\éf the combination will be

ij 36cm i) -36cm iii) 48 cm ivy -48cm I
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Resistance of an ideal p - njutuj.:tion diode in reverse bias is
Y g

i) rero R*; i) infinite
... ' T
ni) in between zero and inl‘miicj iv) none of these
. O)
Resistivity of a conducting wirddepends on
i} the length of the wire i) the resistance of the wire
i) the material of the wire iv) the thickness of the wire I

On connecting a cell of e.m.f.(J’6 volt with an external resistance of 1:9 g

the current flowing is 0-75 A. Internal resistance of the cell is
i) 0-5chm i)  0-2 ohm i) 0-1 ohm ivy 06ohm |
mgo- |
secﬁén -B
TR AYA W % faw e i?mﬂmw faftgw) 1
7= T % woned & R A-simel e g7 frayy !
T GHAe 3gd FEER 901 % Igd & F1 aftew
E, =60sin(500x+1-5x10'! t) Swe/het 1 ain & qrahia &3 1 v fafy
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Tt froae frm forgra woad wd € 2 | ]
Write down Einstein equation F({_)l? photoelectric effect. 1
Write de-Broglie formula for tl%vavclcngth of matter waves. 1

Equation of electric ﬁcld%bf a plane clectromagnetic wave jg

E,=60sin(500x+1-5x10''{) V/m. Write the equation for magnetic field of

the wave. ® . ' 1
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In an alternaung circuit reading ¢f voltmeter is 220 V. Write the peak value

of the vol . N

tage ) 1
Do two equipotential surfaces ingiscct cach other ? Answer with reason, |
On which principle does a nu(tlc;gzrcactor work ? |
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Section - C
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What is the meaning of electrical capacity of a conductor ? Find the unit of

the electrical capacity of the conc&bctor. 2
Write down the equation for Lorentz force. An electron passes undeviated

from a place where an electric field 5 x 10* V/m and magnetic field of

5x 102 wcbcr/mzarc applied. gr%lculatc the velocity of the electron. 2
Explain the meaning of bindinglr\l:gicrgy ofa nucleus.. Write the dependency
of binding energy per nucleon mf.‘?c mass number of the nucleus. 2

Give pictorial representation of (@larizcd and unpolarised light. Polarizing

angle for a transparent medium is 60°. Find the value of angle of refraction

and refractive index of the mcdil.luﬂ. 2
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Name the waves of longest wavelength and highest frequency in the given

electromagnetic waves — microwaves, X-rays, radio waves and y-rays. What

is meant by displacement current ? 3

What is the meaning of statipgary orbit of atom ? Deriving formula for the
energy of the electron in the @tionary orbit of the hydrogen atom, mention

its relation with the radius of 81}: orbit of electron, 3
I

Define magnetic dipole. Find the expression for the torque on a magnetic

dipole placed in a magnetic fie&g. 3
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With the help of the given ci{?;m find out total resistance of the circuit and
Fa

current flowing through the &all. 3

N
1000
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4-75\'-[ Boo o <500
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What is an astronomical telescope ? Draw'ray diagram for an astronomical

teiescope when final image is formed at infinity. 3
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State Gauss's law in clectros@tics. On the basis of it, obtain the formula for

electric field produced due to a plane charged plate. 3
@
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oR
What is photoclectric eflect 7 Which nature of light is shown by = 2
Threshold frequency or a metal in 223 » 101 Hz. If the frequency of incidese
light is 82 » 10" Hz, what will B swpping potential ? Calculate work
function of the metal also. ;:, 3
Derive the formula for the r::pac:".:a.'r.z:;: of 2 paralle! plate capacitor parta’s

£}

-
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filled with a dielectric medium between the plates.
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with the help of given circuit find out (i) equivalent capacity of the combination

(if) charge on capacitor c {iii) total sF@cd energy of the combination. 5

N
"-':-IO:I»‘F

OR

What is meant by magnetic effect of electric current ? Find the-expression for the

force acting between two parallel cuﬁ%nt carrying conducting wires. On this basis
define the unit of electric current ‘an‘tp‘crc S

m%wmﬁmm@ﬁlmmﬁmam%m%
framt 6t =mEn Fifu) 5

HUan

mﬁ%ammm#mmﬁw&ma@@m|mﬁm qITh au

m@ﬁmqﬁﬁﬁmﬁmlwmmmﬁsmﬁ@@ MeV 1

T BN (1 u = 146605 x 10727 fem)) 5

State Huygens' principle of secondary wavelets. With help of this principle explain
S

the laws of reflection of light.
o

portant conc‘hgsnon of Rutherford's a-particle scattering

Mention the most im
isotonic nuclei.- Find the energy

Define isotopic, isobaric and

equivalent to one atomic mass unit in jouleand MeV (1 u= 1:6605 x 10727 kg). S
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8. Explaining the difference between seEnductancc and mutual inductance defline

coefficient of self inductance and coefficient of mutual inductance. A plane coil of

area 100 cm 2

is rotating in a magnetic ficld of 2 weber/m? with angular velocity !

20 rad/s. What will be the maximum induced clt:;ctromotivc force in the coil ? 3 ll
OR

State Kirchhoff's law related to clcg!?rical circuits. In the given metre bridge

balance point is obtained at D. On connecting a resistance of 12 ochm parallel to § .

balance point shifts to D'. Find the values of resistances R and S. 5
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o
On the basis of energy band diagra%\].)m solids explain the difference between
conductor, semiconductor and insulatdr. What is the need of doping in pure
semiconductors ? Write the value of current in the ideal diodes D, and D, in the
given circuit. S

Dy 100
H ‘tm__
D, [950
2V
—e—{ | <
OR
Write down the formula for refraction cﬂght from a spherical surface and with the
help of this derive the relation %=(n -ﬁ%-};—] for a thin lens. Also show that,
1 72

focal length for concave lens will be neghtive. 5
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EHRM R AT (e) = 16 x 10~ 95wy
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Physical constants :

Planck's constant (h) =66 x 107 J.g

Speed of light in vacuum (¢) = 3 x 108 m/g,

Charge on electron (e) = 1'6 x 10719 ¢ R)J

Qo -
leV=16x10"19 !
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