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fleneral Instructions |

{il Al guestions are compulsory

ffe) There ix no overall choice. However, an internal choice has been provided tn one
question of two marks, one question of three marks and all three questions of five
marks. You have lo attempt only one of the choices in such questions.

fifi}  Questions number 1 to 5 are very short answer type questions, carrving one mark each,

fiv)  Questions number 6 to 12 are short answer type questions, carrying twe marks cach

) Questions number 13 to 24 are also short answer fype questions, carrving three
merks eacd,

fpi)  Questions number 25 to 27 are long answer type questions, carrylng five morks cach,

{wit) Use of caleulators is not permitted. However, you may use log tables, if recessary.

{viit) You may use the following values of physical constants wherever necessary

p=8% 10%me1

h=568x% 10 2 Js

a=16 % 1W0700C

hp = 4% 107 TmA™

£, =883 %10 " C* N e
1
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| [ AR
=8 x 10" Nm~ C™

g
Mass of neutron m_ = 1.8 = 107" kg

2 1 g
Boltzmann’s constant k = 138 x 100 JK
Avogadro's number N-‘a = 6023 = 10"/ muole
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1. In a seres LCR circuit, the wvoltages seross an i
90 ¥V, 30 V and 60 V' respectively What is the

voltage nnd the curTent m the cireuit 7
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9. Ultraviclet radiations of different frequencies vy an
materials having work functions W, and W, LW
of the emitted electrons is same in bot th the c;=e~
be of higher frequency ?
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nductor, a capacitor and a resistor are
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3. Define the term ‘activity” of a radionuclide. Write its SI unit. i
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4. An electron is moving along +ve x-axis in the presence of uniform magnetic field along

+ve y-axis. What is the direction of the force acting on it ? 1
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6. What should be the length of dipole antenna for a carner wave of frequency B » 10" Hz ? 1
B« 105 Hz WM &1 @ES 907 5 fom fams v= F o fEodr gF aiEy 7
6. Twn point charges 4 pl nnd 2 uC are separated by a distance of 1 m in air. Caleulate
at what point on the line joining the two charges is the electric potential zero 2
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7. A voltage of 30 V is applied across a carbon resistor with first, second and third rings ol
(j blue, bluck and yellow colours respectively. Calceulate the value of current, in md,
W
\ throuph the resistor. 9
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8. A galvanometer has u resistance of 80 (1. Tt gives full scale deflection with a current ol
9 A, Caleulate the value of the resistance needed to convert it into an ammeter of
range 0 - 03 A 2
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; 0. Caleulate the current drawn by the primary of a transformer which steps down 200 V Lo
' 20 V Lo operate a device of resistance 20 02 Assume the efficiency of the transformer to
' be BO%, 2
b9 N
.‘-. OR i
¥ . An a.c. voltage of 100 V, 50 Hz is connected across a 20 ohm resistor and 2

(%

B i Inductor in series. Caleulate (i) impedance of the circut, {ii) rms current in the eir
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10. Define resolving power of a compound microscope. How does the resolving power of n

pompound microscope change when

1l rofractive index of the medium between the object and objective lens increnses 7
iy wavelenpth of the radiation used is increased ? 2
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11. Draw a graph showing the variation of potentinl encrgy botween o pair of nuceons ‘L
as a fanction of their separation. Indicate the regions in which the nuclear force is
(i} attractive, (1) repulsive 2
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12. Two semiconductor materials X and ¥ shown in the given figure. are made by doping
permanium erystal with indium and arsenic respectively. The two are joined end to end
and connetted to a battery as shown
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Will the junction be forward hiased or reverse biased '

i)  Sketch a V-1 graph for this arrangement |
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13. State Gauss's theorem in electrostatics. Apply this theorem to derive an expression [or

electrie field intensity at a point near an infinitely long straight charged wire
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14. Explain the underlying principle of working of a parallel plate capacitor,

If two similar plates, each of aren A having surface charpe densities + o and - a are
separated by o distance d in alr, write expressions for

(1) the electrie field at points between the two plates,
(i1 the potential difference between the plates

i1ii) the capacitance of the capacitor so formed
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15.

b5/

For the potentiometer circuit shown in the given figure, points X and Y represent the

two terminals of an unknown emf BE'. A student observed that when the jockey is moved

fram the end A te the end B of the potentiometer wire, the deflection in the
galvanometer remains in the same direction
E
At % 4
1
\
o 1
|. < B > Fam \ 4
——- - - |
'.I_fr
X ) e
What may be the two possible faults in the circuit that could resull in this

observation ?

If the pulvanometer deflection at the end B is (i) more, (i1) less, than that at Lhe end

A which of the two faults, listed above, would be there in the cireuit ?

Give reasons in support of your answer in each case

OR

The given fipure shows a network of resistances R, Hj, liu and R,

\ - -
iy T ,
L I
R, 7. | x> R,

Using Kirchhoff's laws, establish the balance condition for the network.
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16.

17.

18, A

What is Seebeck effect ? Plot & graph showing the variation of thermo emf with
temperature of hot junction (keeping cold junction at 0°C) of a thermocouple, How will
the (i) neutral temperature, (i) inversion temperature of a thermocouple change when

the temperature of cold junction is increased ?
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Name the following constituent radiations of electromagnetic spectrum which
(1} produce intense heating effect

(1} is absorbed by the ozone layer in the atmosphere.

(1111 g used [or studying crystal structure

Write one more application for ecach of these radiations.
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double convex lens of glass of refractive index 1-6 has its both surfaces of egqual radii
of curvature of 30 em each. An ohject of height 5 cm is placed at a distance of 12:6 em

from the lens, Caleulate the size of the image formed.
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. Draw a schematic diagram of the experimental arrangement uzed by Davisson and
= I.J o -

Cermer to establish the wave nature of electrons. Explain briefly how the de-Broglin

relation was experimentally verified in case of electrons.
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20.

21.

2.

2.
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Draw the graph {0 ShOW Varmitui s wssso

; . -~ ” 40
different atomic nuclel. Calculate inding energy/nucleon of  La nucleus, 3

2
Given !
A okl
mass of ,,La = 39:562559 u

masg of proten = 1-007825 u

mass of neutron = 1 ODRGED u

and 1w =93] MeV / C*
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Cn B FEEHH = 39 OE2589 u

=i @ R = 1008665 u
L™
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Draw the cirewil disgram of o common eémitier amplifier using n-p-n transigtor. Whal 18
the phase difference betwoen the mpul gignal and output voltage 7 State two reasons

why a common emtier amplifier i8 preferred to a common base amplificer. i
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Explain the formation of energy pand in solids. Draw energy band diagram for (i) a

eonduoctor, (1) an intrnsic semiconduclor 3
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What is modulation 7 Explain the need of modulating & low frequency information gignal

With the help of diagrams, differentiate belween PAM and PDM 3
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Wrile the acronym LASER in pxpanded form. State any four reasons for preferring diode
lagers as light sources for optical communication links.
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26. Explain, with the help of a labelled diagram, the principle and construction of a
eyelotron
Deduce an expression for the cyclotron frequency and show that it does not depend on
the speed of the charged particle: f
OR

L Ihstinguish the magnetic properties of dia-, para- and ferro-magnetic substances in
terms of (i) susceplibility, (i) magnetic permeability and (iii) coercivity, Give one
example of each of these materials
Draw the field lines due to an external magnetic field near a 1) diamagnotic,

(i1} paramnpgnetic substance,
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26, Exploin the term ‘inductive reactance'. Show graphically the variation of induetive
reactance with [requency of the applied alternating vollage.
An ac. voltage E = l‘.Z“ sin wt is applied across a pure inductor of mductanee L. Show
mathematically that the current flowing through it lags behind the applied voltage by a phase
angle of /2 fi

OR

Explain the term ‘capacitive reactance’. Show graphically the variation of capacitive
reactance with frequency of the applied alternating voltage.
An a.e voltage E = E_ sin wl is applied across a pure capacitor of capacitance C, Show
mathematically that the current flowing through it leads the applied voltage by a phase angloe
of /2,
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IS,

. State the essential condition for diffraction of light to take place,

Use Huygens' principle to explain diffraction of light due to a narrow single slit and

the fermation of a pattern of fringes obtained on the screen. Sketch the pattern of

fringes formed due to diffraction at a single shit showing variation of intensity with
angle o

OR

What are coherent sources of light ? Why are coherent sources required to obtain
sustained interference patlern 7

Stale three characteristic features which distinguish Lhe interference pattern due to two
coherently illuminated sources as compared to that observed in a diffraction patlern
due Lo a single slit
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