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Note:

(i)
Attempt ALL que stions.

(ii) All Questions carry equal marks.
(iii) In case of numeri cal problems assume data wherever not provide d.
(iv) Be precise in you r answer.

1. Attempt any four parts of the following: (5 × 4 =
20)

(a) Find the maximum fraction of a conventional unit-cell volume which can be
filled by identical hard spheres in a diamond lattice.

(b) For a Face Centered Cubic, the volume of a conventional unit cell is a3.  Find
the volume  of a  FCC  primitive  unit  cell  with  three basis  vectors:
(0,0,0→a/2,0,a/2), (0,0,0→a/2,a/2,0), and (0,0,0→0,a/2,a/2).

(c) The value of magnetic moment is zero in case of antiferromagnetic substances.
Explain.

(d) What does u mea n by paramagnetic material?
(e) Explain diamagne tic material.

2. Attempt any four parts of the following: (5 × 4 =
20)

(a) Differentiate betw een BJT and FET?
(b) Derive the current equations for different modes of operation in E bers Moll

model?
(c) If the value of resistances are R1=390 KΩ,

R2=39 KΩ, RC=4 KΩ, RE=1.5 KΩ
respectively, find Q point (ICQ, VCEQ) for
given fig 2.1.

(d) What is the significance of different h
parameters?

(e) Explain with prop er diagram Enhancement
type of MOSFET describing
itsconstructional and operational details.

3. Attempt any twoparts of the following: (10 × 2 =
20)

(a) (i) Differentiate H artley and Colpitts oscillator with diagram?
(ii) What is an os cillator? State Barkhausen’s criteria of oscillation?

(b) Explain Wein bri dge oscillators
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(c) What are the adva ntages and disadvantages of negative feedback amplifier?

4. Attempt any two parts of the following: (10 × 2 =
20)

(a) (i) Describe multistage amplifiers.
(ii) Explain Boot strap sweep circuit.

(b) Explain output characteristics of Unit Step and Rectangular Pulse as input for
High Pass Filter.

(c) An amplifier has a midband gain of 200 without feedback. The 3- db frequency
width of it is 200 kHz. The amplifier is to be used as a video amplifier that
requires 5 MHz bandwidth. What gain can be obtained and w hat feedback

must
be used? What bandwidth could be obtained if the feedback were 100%.

5. Attempt any two parts of the following: (10 × 2 =
20)

(a) Sketch typical inp ut/output characteristics of Schmitt trigger circ uit.
(b) For a monostable multivibrator calculate the input pulse width f or the design

values of RC = 2  KΩ, RB = 10 KΩ; C = 0.1 µF VCC = 10 V, VBE(s at) = 0.8 V.
(c) (i) Describe Mon o-stable multivibrators.

(ii) Why mono-st able multivibrator is called a delay circuit.




