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Instructions : (1) All Questions are compulsory.

(2) Illustrate your answers with neat sketches wherever necessary.

(3) Figures to the right indicate full marks.

(4) Assume suitable data, if necessary.

(5) Use of Non-Programmable Electronic Pocket Calculator is

permissible.
Marks

1. Attempt any NINE : 18

(a) Define resistivity. State its SI unit.

(b) Draw neat circuit diagram of Wheatstone’s Network.

(c) State the principle of Potentiometer.

(d) A capacitor of capacitance 5 puF is connected to a 6 V supply. Calculate

the charge on the capacitor.

(e) Draw the energy band diagram for conductors and semiconductors.

(f) Why silicon requires 0.7 V drop across it before it starts conducting ?

(g) State two properties of Photon.

(h) State two properties of X-rays.

(i) Define optical pumping in LASER.

(G) Give the full form of LASER.

(k) State two properties of Nano material.

(I) Mention Nano material of zero and one dimension.
2. Attempt any FOUR : 16

(a) The resistance of a copper wire 200 m long is 21 Q. If its thickness is

0.022 cm, calculate its specific resistance and conductivity.
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(b) What is the unknown R, if the Wheatstone’s bridge is balanced ?
ﬂ 15Q
Q
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(c) Derive an equation of the capacity of a capacitor using parallel plate
condenser.

(d) Three condensers are connected in series across 150 V supply. The
voltage across them are 40, 50 and 60 volt respectively and the charge on
each is 6 x 1078 C. Find the capacity of each condenser and also of the
combination.

(e) - Differentiate between n-type and p-type semiconductors.

(f) Explain the effect of temperature on intrinsic semiconductor.

3. Attempt any FOUR :

(a) Explain the forward biasing of a PN junction diode. Draw its VI
characteristics.

(b) An accelerated electron emits a photon of frequency 8 x 10'® Hz.
Calculate the energy of the photon.

Given : h=6.625 x 1034 J.S.
leV=1.6x10"17J

(c) Explain the production of x-rays using Coolidge tube using neat
diagram.

(d) Explain the construction and working of a He-Ne Laser.

(e) (i) Give two applications of photoelectric effect.

(i) X-ray tube works on 80 kV. Find the minimum wavelength of
X-ray produced by X-ray tube. (h = 6.634 x 10734 Js, C =3 x 108 m/s,
e= 1.6 x1071% C)
(f) Describe four applications of nano-material in engineering field.
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