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Question No. l is gompﬁisory.
Attempt Five queét.ioﬂé inall. -
All questions caﬁ equal markg..
Usé of scientiﬁ;: pa_léulator is 'all;owed.
1. (@) Whyisanopenloop operatiqnal ampl_iﬂer unsuiiab!e for linear applicatio;is: ? List-all four
, negativ.e feedback conﬁgumtions.- :
(b) Give équivalent cimuif diagramhs_ well as high frequency model of an operational
: émpliﬁer.-
(c) Desigrx a summing scalfng amplifier to generéte :
Vour = H2V, + 3.Vp).
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(d) Draw the cutput waveform for the given circuit (assume V, =5 V and V4 = 0.7 V).
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What is an all pass filter ? Draw its circuit diagram. ' 3x5=1%

Derive expressions for voltage’ gam (Ag), input resistance (R;g), output re51stance R,p
and bandwidth (f;) of voltage shunt feedback amplifier using op-amp. 8

How voltage shunt feedback amplifier is modified to be used as current to voltage
converter (with the circuit diagram) 7 . 3

Design a subtractor using operational amplifier in difference amplifier mode. 4

Design an integrator that can integrate signals between ﬁ'equenmes 2 kHz to 20 kHz.
Draw and explain its frequency response , 8

Derive an expressmn for the output of a basic dlfferentlator What are hmltatlons of this
circuit ? ' ' , ' 5

What is the significance of relatively large value of CMRR ? - S 2
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Design an astable multivibrator using 555 tlmerto generate a rectangular wave of ﬁequemy
10 kHz with duty cycle 80%. Modify this circuit to generate a square wave. 7

Design a frequency divider circuit using 555 timer in monostable multivibrator mode so

that £, = 0.5 f. where f.. = 2.5 kHz. 5

out mn?

Draw and discuss the frequency response of first and second order low pass fjlter with

same pass band gain Af and bandwidth fH . - 3

Define slew rate. When a square wave of 8 V],P voltage and 2 MHz frequency is. apphed :

at input of a voltage follower circuit, the output is a triangular wave as shown below

'c_a]culate_ its slew rate. B - _ o 4
vol
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Design a wide band reject filter with fi = 500 Hz and fy; = 2 kHz and pasé band

" gain of S, , . _ 7

Draw block diagram of PLL (Phase Lock Loop). Define its free-running and capture

states. o 4

P.T.O.



©

1092

(@)

&)

(©)

(5)

(4) 1092

Design a Wien bridge oscillator to genefate a signal of frequency 500 Hz. 5

What is the difference between basic and regenerative comparator ? Design a regenerative

comparator with threshold voltages as V , = + 1V and Vi, = -1V, 6

Draw circuit diagram of triaﬂguiar wave generator. How can this be used to generate

sawtooth wave ? _ . ' ' ' 4
Give circuit diagram of exponehtial amplifier and explain its operation. 6

What is offset minimizing resistance (Rom) 7 Why is it not needed in differential

op-amp circuits ? ' , - 3

Compute the maximum total output offset voltage in the inverting -amplifier with

Ry =1kQ and Rf = 4 kQ before and after connecting offset minimizing resistance

Rom) ?

(Assume V;, = 7.5 mV max., L, = 50 nA max. and Ig = 250 nA max. at

T= 25°C)._ 6
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