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(i) First 15 minutgs@t;zaﬂd for the cundidates to read the questinn pager,
(ii)  All the questi re compulsory.

(iii)  This

gtion’ paper consists of five Sectivng — Sectuon A, Switinn B, Section €,
nd Section E.

Sec

(iv) A is of multiple choice type and each question carriex 1 mark.
(vj 8 n B is of very short-answer type and each question carries 1 mark.

(vi)  Section C is of short-answer type-1 and cach question carrisy & marks

(vii) Section D is of short-unswer type-Il and each question carries 3 marke.

(viii) Section E is of long-answer type. Each question carrics 5 tarks. All four guestions of

this section have been given internal chnice. You have to di vnly one question from the
choice given in the question,

(ix) The wymhols wied v fhe nestion paper hnve usual meani ng

2
wt
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Section A

1. (a8  Electric charges are uniformly distributed in a small volume, The flux of
electric field through a spherical surface of radius 2 em surrounding the

total charge is 10 V x m. The flux over g sphere of radius 4 em will be : 1
{i) 10Vxm ) 20Vxm
(i) 40Vxm iv) 80Vxm

(b} A moving charge produces : 1
G  electric field only &
(i)  magnetic field only o
(ili)  both electric and magnetic fields
. o2
(iv)  none of the above q

(¢) An electromagnetic wave propagating thr{ Qnum, deseribed by
E = Eq sin (kx ~ at}, B=Bosinﬂix—mt)tl§ 1
i)  Epk=Bgo {iio oBo = ok
(iii) Egw = Bok @ EoB, = vok

(d) A double convex lens is material having refractive index 1-2. Both
the surfaces of the len}nnvex, If it is dipped into water of refractive
index 1-33, it will a@ ike I
(i) a conve ens '

.

(i) a% t lens
(iii)Q re¢tangular slab
@ prism

(e) Q‘he equation E = pC (where E and p are energy and momentum
respectively) is valid : i

(i) for an electron as well as for a photon,
(iiy  for an electron but not for a photon.
(iti)  for a photon but not for an electron.

(iv)  neither for an electron nor for a photon.
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(ﬂ Diffusion current in & p-n junetion is greater than the drift current in

magnitude : 1

(i) if the junction is forward binsed

(i)  if the junction is reverse biased

(iii)  if the junction is unbiased

(iv)  in none of them

Section B
2. (a) Write the equation for relating relationship between specific cm&d}g!}’ (o)

and drift velocity (v,) I
(b) State Ampere’s Circuital Law | 1
(¢} Find the value of 1 kWh in Joule. 6@ 1

(d) Deduce dimensional equation of self-induc? 1
(e) Ionising energy of Hydrogen atom is In a state where n = 2, what
will be ionisation energy of its ela@ | | 1

(f) Define ‘waveﬁ'cnt of a wave

Sectmn C

8. (a) Find the cume&gh the 10 Q) resistor when the switch S is open and
closed in th circuit. 2

'2 |
Q 100 300

(b) Calculate energy equivalence of unified atomic mass unit. 2

346 (FT) 8
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(¢} Two magnets of equal magnetic moment (m; = msy) are placed as shown in
the figure. If magnetic field intensity at P due to magnet A, is
2 x 1072 Tesla, then find out total magnetic field mtenslty at P due to both
the magnets. : 2

ml l
S N

A, P S
. v A &
d T d - . O

(d) In a Silicon p-n junction diode, for 20 V forward voltag‘e tw ard current
Produced is 10 mA, Calculate its forward resistance. q

2

Seetmn D

4. (a) Deduce the formula of tnrque on an ﬂ@ dipole placed in a uniform
electric field. " 3

(b)  The intensity of the magnetic ﬁ@u& to a current- carrymg circular coil of
radius 12 cm at its centre is 4 Tesla perpendicular to the plane of the
coil upward. Calculate @mtude and direction of current flowing in the

coil. 6 3
(¢) What is total in&reﬂectmn and critical angle ? What is the working
principle o 3
(d) Inthe % uit, find the potential difference between A and B. 3
10 I 3V
Q A 10 2V B
— MWW ——
10 I1 v
—AVA -
Hen N
(e) Define Mutual Inductance, Show that Y . ewton 3

Metel‘ - Ammrez ]
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(@) What is the value of resistance of idea] ammeter and ideal vo!t ster ? Why
are an ammeter and a \’Ultmeter respectively connected ir teries and
parallel of the circuit ?

(b) A coil has a resistance of 10 Q and inductance of 0-4 Henry. It is -::nm::ected
to an AC source of 6:5 V, 30.Hz, Find the average power consumed in the
circuit.

(¢) Explain Maxwell's displacement current and write its equation. What is the
phase difference between it and the conduetion current ?

(d) What is interference of light ? Mention the condition for (i) constructive and
(11) destructive interference.
OR

What is polarization of light ? State the principle and two uses laroid.

(e) Find the maximum magnitude of velocity and linear m@meéntum of a
photoelectron emitted when light of wavelength 4000 on a metal

having work function 2-5eV. . 6@
N

Section E

State and explain Gauss’s law in electrostati
to a uniformly charged thin spherieal
(i) external point of shell (ii) internal %

g it, find the electric field due
harge = q and radius = R) at
shell and (iii) on the surface of shell.

Calculate the following in th%. circuit ;
\@/ out

3 uF

=
10V
(i)  The equivalent capacitance of the circuit

(ii)  The charge on 3 uF and 2 yF capacitors

346 (FT) 10
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7.

9.

Explain image formation in a reflecting telescope with the help of a ray diagram.
Compare its qualities with a refracting telescope.

OR
Explain the differences between diffraction and interference of waves. Observe

qualitatively the diffraction pattern of a single slit.

Explain postulates of Bohr’s model for Hydrogen atom. Show the number of lines
in the (i) emission and (ii) absorption spectra of Hydrogen atom corresponging to
transition between energy statesn=1andn = 4. o

OR o

What is meant by binding energy of a nucleus ? Draw variatio@ﬁiﬂding energy

per nucleon against the mass number. Discuss fission an with the help of
this varation. \0
Calculate the conductivity of an n-type semico r from the following data :

Density of conduction electrons = 8 Xx =3
= cm™3

Density of holes
x 10* em?/V-s

Mobility of holes é 100 cm?V-s

Mobility of electrons

OR
Explain the depleti r and potential barrier in the formation of p-n junction.
How are both in the condition of forward biasing and reverse biasing ?

Physi gstants :

MQf ectron 9.1x 1031 kg
Planck’s constant (h) = 6-6x1034J-s
Speed of light (c) -

Rydberg constant (]
Potential barrier of

Bo
45
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