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Instructions : (1)

ENGLISH VERSION

As per the instruction no. 1 of page no. 1.

(2) Symbols used in the question paper have their
usual meaning.

(3) Draw neat diagram wherever necessary.

(4) Figures to the right indicate full marks of the
question.

(5) Scientific calculator (without memory) can be
used.

1  Answer the following questions in short as directed. 14

Each question carries two marks :

@) Define angle of polarization

(@) What do you undetstand by transistor biasing? What

1s 1ts need?

@ii) On which factors specific rotation depends?

@v) Two lenses of focal length 4.5 cm and 1.5 cm are placed

at a certain distance. Calculate the distance between the

lenses if they form an achromatic combination.

(v) Mention the name of different types of monochromatic

aberration occurring in a lens.
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(vi) What is packing fraction?

(vi1) In common emitter transistor amplifier, the collector
current change from 2 mA to 5 mA as the base current
is changed from 5 QA to 15 Hw A. Find the current gain.

2 (a) Explain spherical aberration. Obtain the condition 7
for which a combination of two co-axial lenses gives

minimum spherical aberration.

(b) An image is obtained of a point source of light kept 4
at a distance of 100 cm in front of a lens of focal length
25 ecm. If ng = 1.5662 and np = 1.5802, calculate
longitudinal chromatic aberration produced between red
and blue images.

OR

2 (a) State and explain Fermat's principle of stationary 7
time. Prove the law of reflection using this principle.

(b) The focal length of an achromatic objective lens of 4
telescope is 60 cm. If the dispersive power of the
materials of two lenses are in the ratio of 1:2, find the
focal length of each lens.

3 (a) State and explain law of rotation of plane of 7
polarization. Describe briefly construction of Laurent's
half shade polarimeter.

() A 20 cm tube containing sugar solution shows optical 4
rotation 14°. Calculate the concentration of the solution,
specific rotation of sugar is 66°.

OR
3 (@) Explain half period zone. Prove that the area of 7

each half zone is equal to wbA.
(b) What is highest order seen with monochromatic light 4
O
of wave length 4500 A by means of diffraction grating

with 7090 lines/cm.
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4 (a) What is Thevinin's theorem? Explain giving an 6
illustration how the current through any component of
a network can be determine with the help of it.

(b) Explain symmetry operations for crystal. 5
OR
4 (a) Describe the construction and working of Maxwell's 7

L-C bridge. Derive the equation for the measurement
of unknown inductance.

() The arm of Maxwell's L-C bridge are arranged 4
as follows :

In arm AB contains parallel combination a non

inductive resistance of 1 kQ and a parallel capacitor
0.5 pF, arm BC contains non inductive resistance of

600 Qarm, CD contains inductor with 240 Q resistance
and arm DA contains non inductive resistance of 400 Q.

If the balance is obtained under this condition, find
the inductance of inductor in arm CD.

The detector is between B and D, and the source
of ac is between A and C.

5 (@) Draw the circuit of biasing with feedback resistor 7
method in common-emitter configuration and obtain
equation for base resistance (Rp). State advantages and
disadvantages of this method.

(b) It is required to set the operating point at 2V, 1mA 4
by biasing a silicon transistor with feedback resistor Ry
and if § =100, find the value of Ry for silicon transistor
Vg = 0.7 V.

OR

5 (@) What is JFET? Describe construction of n-channel 7
JFET and explain working principle of n-channel JFET.

(b) A germanium transistor is to be operated at zero 4
signal I, = 1 mA. If collector supply V. = 15 V, what
is the value of Rp in the base resistor bias method? Take

B = 100 and VBE =03 V.
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6  Write notes on any three of the following topics :

@ Working principle of MOSFET
@) Mid-point biasing

(1) Hexagonal close-packed

@av) Quarter wave plate

(v) Aplanatic lens and aplanatic points.
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