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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
ii1) In Part B, Answer any one question from each unit. Each questlon carries 10 marks
P and may have a; b as sub questlons A ST A R

(25 Marks)
How does the cutoff frequency (f c) affect the filtering behavior of a low-pass RC circuit?
[2]
Briefly describe the function of a differentiator circuit in signal processmg. [3]....
Explaln the basic funct1on of diode chppers in electronic ¢circuits. | [2]

‘How do the forward: Voltagc drop-characteristics of.a. diode affect the. clamplng voltage in /

clamping circuits? [3]
What is the consequence of an increase in the transistor's base current (Ig) on its switching
speed? [2]
Differentiate between base-emitter breakdown voltage (Vgg) and collector-emitter
breakdown Voltage (VCEo) in transistors [3]
" [2]
Deﬁne the concept of frequency d1v1s1on ina sweep 01rcu1t [2]
Briefly compare the characteristics of DCTL and TTL logic families. [3]
PART -B
(50 Marks)

A s1nus01dal 51gnal w1th?":-a frequency of lkHz 1s apphed to a Iow-pass RC 01rcu1t w1th'-=f':-.‘_z_

R=22kG and C=0. 47uF: Calculate‘the Voltage gain at this'frequeiicy. ©

Explain the concept of signal drift in an integrator circuit. How can it be mitigated?[5+5]
OR

Determine the output voltage of a low-pass RC integrator circuit when a square wave input

with a peak amplitude of 2V and a frequency of 500Hz is applied. Use R = 2.2kQ and

C.= 1k, ., e

Explam the concept of RC time constan.___'___How does 1t affect the response of an RC c1rcu1t to'_"j;-._,_z

‘différent input signals? et e 4N N (S

Provide a detailed explanation of how a transistor clipper operates, considering different
transistor biasing configurations.

Describe a circuit that can clip an input signal at two different voltage levels during both
p051t1ve and negatlve half-cycles




5.a) In an emitter-biased transistor clipper circuit, the input is a sinusoidal signal with a peak
voltage of 8V. The transistor's emitter voltage is biased at 2V. Calculate the peak voltage of
the cllpped output for both pos1t1ve and negatwe half—cycles

6.a)  Explain the basic principles of operation of an SCR in a switching application.
b) Derive the equation for the hysteresis voltage in a voltage comparator circuit. Include the

relevant resistor values and explain how hysteresis affects the comparator's behavior.[5+5]
OR
Describe the fundamental operating pringiples of samphng gates 1n d1g1tal='~systems What 13, P
f'.,.the1r role:in data, acqu1s1t10n and slgnal processmg‘?
Draw and ‘explairi-four diode sampling gate circuit.” TSR [5+5] T

8.a)  Describe the function of a monostable multivibrator in digital circuits. How does it generate
a single output pulse in response to a triggering input?

Describe how a transistor bootstrap time base generator operates. What are its advantages
over other methods‘7 e e e,

"'D.iscuSS the conéept--:‘fo.-f a transistor.¢urfenttime basé-génerator. How:does it gene"rate"'-'-:timew"z.
base signals, and what are its applications?

b) Provide the mathematical equation that defines the duration of the output pulse in a
monostable multivibrator. [5+5]

10.2) D1scuss the prrncrple of frequency d1v1s1on in a sweep c1rcu1t How does 1t work and what

Calculate the output pulse w1dth when tr1ggered [6+4]
OR
11.a) A sweep circuit generates a linearly increasing voltage from OV to 10V in 1 second.
Calculate the slope (rate of change) of the voltage with respect to time. If this voltage is
applied to a frequency divider circuit, calculate the frequency of the drvrded output if the
...... dlv1s10n faCtOI' IS 5 R . e . R - & e . ......

i_Derwe the equat1on that deﬁnes the synchronlzauon frequency in a relaxatlon osc1llator
Assume you havéa ‘telaxation oscillator with a resistor‘of 10 kQ arida capacitor of 100 uF
Calculate the synchronization frequency. [5+5]




