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for the questions.

- Q. No. 1 carries 1 mark each Ix8 = 8
Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 = 27

9x3 = 15

Q. No. 4 carries 5 marks each

Total = 70




(a)

(b)

(c)

(d)

(e)
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(h)

Which quantity associated with light wave sets the limit of ability to
1

distinguish very close objects ?
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What is attenuation of signal in communication system : 1
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ICs can be grouped in two categories. What are they ?

1
aIEh @RE 92 Tl BR[| e ol & /e
What is impact parameter ? 1
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Which layer in our atmosphere protects us from ultra violet rays ?

1
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What is Current Sensitivity of a galvanometer ? y |
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Which experiment established the fact that electric charge is

quantized ? ' 1
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How are eddy currents minimised in a transformer ?
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(a)

(b)
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Give the statement of Coulomb’s law for the force between two pdinf L

charges. Wr'itc this law in vector notation for two point charges of
same magnitude and opposite sign separated by a distance r in
vacuum. 1+1=2
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Two point charges 0-01pC and -0-01uC are placed 10cm apart in
vacuum. Calculate the magnitude of electric field intensity at the

~ middle point of the line joining the charges and mention its direction.

1+1=2
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Define drift velocity of free electrons in a conductor across which a
potential difference is applied. How is it related to mobility ?

1+1=2
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Calculate the equivalent resistance between the points A and C of the
2

following circuit.
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(0) Establish the expression for current flowing through an ex

resistance R connected to a cell of e. n.f. E and internal resnstanc
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State and explain Kirchhoff’s rules used for analysis of an electric
circuit. 1+1=2
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(d) Derive the expression for the magnetic force acting on a current

carrying straight conductor placed in a uniform magnetic field and
p.

express it in vector form.
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Define the elements of the earth’s magnetic field. 2
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(¢)  Define Coefficients of self induction and mutual induction and write

their SI units. ' 2
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Briefly explain the working of an A.C. generator.
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() Some scientists have predicted that global nuclear war on the earth

would be followed a severe “Nuclear Winter”. What might be the
basis of this prediction ? 2
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A plane EM wave moving with a velocity 3 x 108 /5 has an electric
field which oscillates sinusoidally with a frequency 2 x 10!°Hz and
amplitude 48 V/n1. What is the amplitude of the oscillating magnetic
field 2 | 2
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(g) Derive an expression for the mean life of a radioactive substance.
2
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Write down different sets of reaction of proton-proton cycle of fusion

reaction in the sun. 2
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() Draw the block diagram of a generalised communication system.
: 5
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(1)
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Define the following terms used in electronic communication —
(a) Transducer, (b) Noise. I+1=2
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Give a short description of the following mode of propagation of an
electromagnetic wave

(a) Sky waves, (b) Space waves. ; 1+]1=2
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Draw the block diagram of a detector for AM signal with waveforms

at different stages. 2
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Two slits are Tim apart and a screen is placed at some distance.
When the slits are illuminated with light of wavelength 500nm, fringe
separation obtained on the screen is 0-5nin. What is the distance

between the screen and the slits ? 2
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A miopic person uses a lens of power < L2500 What is his farpeoint 7

"ﬂ-v‘ki A g un LRV AL IS P AR UE B A B By R e ke
(Eaa qAF 7«5 fauey

@ A600ul capacitor is charged by . 200V supply. 1tis then discormected
from the supply and is connected to another une harged 600uF
capacitor. How much electrostatic energy is lost in the process ?

(o}

mw‘ A%gA WA qh) 7()()1/ f.‘*'fm Gl "-rf g4 5 H | Tam af e Tewm
vr-n fafven wfa wm @O wAlee o00uF w1492 s s 2 2w 6%
sfzarsre faum fagexfs s 237

OR / @3t
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In the above diagram, a particle of mass “m” and charge (-49) initially
moving along X-axis with velocity “v,” enters the region between
two charged plates. The length of the plate system is “1 * and uniform
electric field between the plates is “E*. What is the vertical deflection
of the particle at the far edge of the plate ? 3
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(b)

(c)
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Apply Gauss's law to derive the expression for electric ficld intensity
due to an infinitely long straight uniformly charged wire. What is the

direction of the field intensity if it is positively charged ?
2+1=3
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Derive the expression for field intensity due to an electric dipole in
vacuum for points on its axis. Compare the variation of field intensity
with distance for an electric dipole and a point charge when both are

kept in vacuum. ZFI=3
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In the meter bridge shown in the above figure, the null point is found
at a distance 33-7cm from A and of the wire for particular values of
R and S. If a resistance of 120 is connected parallel with S, the null

point is found to be at 48-1cm from B end. Determine the value of R
3
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(d)
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As shown in the figure above, a resistance of R =50 draws current
from a potentiometer of total resistance R, =30£2. A voltage V=10V
is supplied to the potentiometer. What is the voltage across R when
the sliding contact is in the middle of the potentiometer ?

3
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A laser emits light of frequency 6 x 10MHz and power emitted is
2 x 103 W. How many photons per second on an average are emitted
by the source ? 3
Gt BT 6 x 1014 70T TR (i [ sl TR =T
2 % 10-33(5 | T e 4fe (@S fFm w6 fsfs =
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~ What is the de Broglie wavelength _aBS_OCiat‘?d i :
“mass 911 x 10-31k¢ moving with a speed 54 %10 m/ s'.g; ( 'k
Bt 0 of mass 150g travelling at 30m/s? Given h =663 x 10 ]-;,: ; o
(a) 9.11 x 10-31kg & &1 54 x 106 7./ (7 @I 5if© 41 g
(b) 307/ c=: asiea: =i 201 150 27 @erd 1 <o (RIS f6-2Rfer
CTICIR ot 1 | fil oM b = 6+63 x 10734]-s.

(e)  Briefly describe the working of a nuclear reactor.
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Give one example each of Alpha, Beta and Gamma decay.
1+1+1=3""4
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() Describe the action of a transistor as a switch with the help of a
circuit diagram. : . g
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For a common emitter transistor amplifier, the output voltage acro§S'
the collector resistance of 2kQ is 2V. If the current amplificati

factor =100 find the inpuit signal voltage. The base resistan
1k82. e
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. TVBB = VCCI —-l—

In the above circuit diagram Vee =8V, V,=05V, Rc = 80082 and

a = 0-96.

Determine collector-emitter voltage and the base current.

izt TET BT Ve =8V, Vo=05V, Re = 8000 % ¢ = 0-96 | I
o fite Fred oiF o m@%ﬁzﬂl - '

(@ A palr of stars of actual separanon one minute of arc is observed

“with an astronomical telescope of magmfymg power 100. What :

will be the separation of the image of the palr m degree ?
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(1)
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(b) Draw the schematic diagram of a Cassegrain telescope.
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Deduce the equivalent focal length of two convex lenses of focal
lengths F; and F, when placed in contact. 3
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With what speed should a galaxy move with respect to the earth so
that sodium line at 589um is observed at 589-61m ?
' 3
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Deduce Snell’s Law of refraction for a plane wave us sing Huygens'’
principle. 3
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What is the basic principle of a moving coil galvanometer ? Derive an
expression for current flowing through the galvanometer in terms of
steady angular deflection of its coil. Define voltage sensitivity of the

galvanometer. What is a convenient way to increase its sensitivity ?

1+2+1+1=5
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_among relative magnetxc permeablhty,

magnetic susceptibility. What is the value of suscephbijnﬁ '
conductor ? L)%
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(b) Show that average power dissipated by a pure inductor and a pure
capacitor are zero when they are connected to an AC voltage source.

' 3+2=5
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OR/ S341
The amplitude of current in series LCR circuit connected to an AC of
frequency “o” is given by

vm

2+ (X, - XC)Z

Ly =

where X; and Xcare inductive and capacitative reactances respectively
and “v,,” is amplitude of voltage. Starting from this equation show
that sharpness of resonance in the circuit is equal to the quality factor
of the circuit. : plicg et o e e
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(©  Answer any two of the folI;iwing : - 2’<21/2=5'_i

(i)  What determines the intensity of light in the photon plcture of -
I | light ? ;

(U T i ofise oz Colfeea ey B T e

I’ | (i) “When monochromatic ligﬁt is incident on a surface separating
| | two media, the reflected and refracted light both have same .
| - frequency as the incident frequency”. Is this statement true ? If
| yes, why ? If you think it is not true, why ?

§ | “TO1 TG LT T o9 GRS G (oA Wi e dfwhe
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{ (iti) What is the effect on the interference fringes in Young’s double |
slit experiment when the monochromatic source is replaced by g
|

| a source of white light ?
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c:;lt l:vtween a flxed ob]ect and a fixed screen, ,
cact o images at two different. posmons of th -.lé Tak
to be a true statement show that product of the nnag e siz
is equal to the square of the ob]ect size. L
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ser to the double slit in Young' 5 |
ct on the fringes ? :

(v) If you move the source slit clo
experiment, what will be effe
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