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Note: Assume all op-amps have Vsa= + 10 V, if not mentioned in the question.

Question no. 1 to 10: Each question carries one mark. \ the correct answer.
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The other name of voltage follower is
(a) Differential amplifier
(c) Non-inverting amplifier

A regulated power supply has
(a) Error amplifier
(c) Feedback network

A general second order filter has roll-off rate
(a) -20 dB/decade
(c) -40 dB/decade

Select correct statement of PLL
(a) Capture range smaller than lock range
(c) Capture range is equal to lock range

In PLL, name of phase detector is
(a) Adder
(c) Multiplier

(b) Inverting amplifier
(d) Unity gain amplifier

(b) Series pass transistor
(d) All of the above

(b) -10 dB/decade
(d) -30 dB/decade

(b) Lock range smaller than capture range
(d) None of the above

(b) Subtractor
(d) Divider

The gain of an op-amp decreases at high frequency due to

(a) Capacitance
(c) Gain

(b) Resistance
(d) None of the above

VCO is designed so that at zero voltage it is oscillating at some initial frequency called

(a) Cut-off frequency
(c) Corner frequency

(b) Free-cycle frequency
(d) Free-running frequency

Find the maximum frequency for a sine output voltage of 10 V peak with op-amp whose slew rate is 1

V/us
(a) 16 kHz
(c) 14 kHz

Gain of differentiator using op-amp is
(a) O)Rfcl
(C) —]a)RfCl

(b) 15 kHz
(d) 12 kHz

(b) w/RsCy
(d) 1/wRsC;



(10) A second order filter has two poles at s=-0.5+j0.866 and transmission zero at 2 rad/s. What is the correct
transfer function for unity gain at dc.

S2+4 1 S%+4
@) sEs+1 (b) ngj;SH
© S2+5+1 (d) S24+S+1

Question no. 11 to 25: Write correct answer(s) in the blanks.

(11)  Inthe given circuit consider the inputs like V1= Rr
+2V,V,=+3V,V3;=+4V, Re= R =1 kQ and —— VWAV
supply voltage £15 V. Determine output R
voltage. Vi °_"’1','2" e sy
¥ o—AM— + =
R
Vout = \V [2] V3 o—Ar— =

(12)  For the given filter circuit cut-off frequency is 2
kHz, pass band gain 2 and C=0.01 pF.

Find,
R= kQ [2]
Rl = kQ [1]

(13)  Determine the voltage gain (As), input resistance (Rif) and output resistance (Rqr) with feedback for
voltage-series feedback amplifier having A= -100 (V/V), Ri= 10 kQ, and Ro=20 kQ for feedback

factor g =-0.5.
Ar= (VIV) [1]
Rif = kQ [1]
Rof = Q [1]
(14) ?etet:rr]min_e th?t pl}ase a;lgle (](?) and time cfieéa}l; |E|td) R-=R,
assuming Ri=20 ke, Re 39 ke, RecR, and C=1 5 T
nF. v e | i
0= (degree) [2] R 3
ta= Hs [1] L .

(15)  Afirst order low pass Butterworth active filter has a cut-off frequency of 10 kHz and unity gain at low
frequency. Find the voltage transfer function magnitude in dB at 12 kHz for the filter. (Consider e=1)

|H(w)|= B [2]

2
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Design the Sallen-Key VCVS second order High
Pass Butterworth filter to have 3 dB cutoff
frequency of 20 kHz. Use capacitance of 1.59 nF
only. Find,

Z1= [1]
Z;= [1]
R= [2]

For the circuit given below find the expression
for Vo assuming large value of capacitor.

Given,

V, = 4 Sin(1000mt) V

V, = 4Sin(10007t +307) V

Vo = \% [2]

Calculate | and V. of the given circuit where,
Vin= -1 V, reverse saturation current (Is) = 1 pA
and thermal voltage (V1) = 26 mV. (Consider,
n=1 for Si diode)

Current (I): HA [1]

Vout: V [2]

Find Vo expression for the given circuit.

Vo= [2]

For the given voltage regulator circuit
consider base-emitter voltage as 0.7 V.
Find,

Vo = Vv [2]
|s = A [l]
Ic = mA [1]

Z>
Vin o—] | g | L oVout
Z; ZJ
VA R
= 510 k
V_\' (O C
V., o X > _l Vo
' R
i
< 1k
100 f
Vi om—AAN
' . I']uf.r
R1 »
R2 [“‘JW\ X H
Vi D . T ! v,
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For an isolation amplifier, Ciso = 2.2 pF, IMRR =180 dB, Vis0=1000 V and input signal frequency 20
MHz. Find

Impedance across isolation barrier: kQ [1]

Error voltage drawn across isolation barrier: [V\Y [1]

Sketch and label Vo for the given circuit. Consider Zener drop 3.3 V and forward diode drop

0.7 V. For op-amp Vg = £12 V. [2]
. —F—KH Vau
m R
+10V AN
" R
F f in O=——AAN— > !
-10 V~\~ \—/ ‘L:D;—D Vour

For the given clamping circuit, assume Vs = 1.5 Ve
V and input voltage varies from -2.5Vto 5V Ve o= 1 S
Find o
Ve v [1] R R
Peak value of Vou: vV 1] =
Maximum differential input voltage of op-amp: Vrer T

\ [1] =

Write the expression of the pulse width (T) for
the given monostable multivibrator when Vs>>
forward diode drop (Vp) and R1=R..

T= [2]
For the given RC phase shift oscillator f,=300 Rr
Hz. (Consider C = 0.1 pF) R
Find, B
Input resistance = kQ  [2] Reowr
‘i
H
Re= kQ [1] R 3SR
-END
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Note: Assume all op-amps have Vs.= + 10 V, if not mentioned in the question.

Q1. For the given precision circuit shown in Fig 1, now, draw the transfer characteristics i.e V,, vs V;

and V2 vs V.. Consider forward diode drop of 0.7V for Dy, D, and Ds. [6M]
Q2. Design the oscillator circuit shown in Fig.2 to sustain oscillation at 10KHz frequency with £ 6V
output. Consider, forward diode drop as (.7V. Find Re,R: R, Ry, Rs. [8M]
=15
;ﬂ. L)
Ko — .
R £ ’t 3 kL) = |
= %—' [ | |
) i &, | |
VI - R [ |.'|3uf||1]' T: Ry =
20y 4R = T R3e
_ND_" - D,
- . "l DB | Vv, — —
R 4 i B=5 ki)
= T
=) -5y
Fig. 1 Fig. 2
Q3. For the voltage regulator circuits as shown in Fig. 3(a,b). Consider Vg:= 0.7V. [12M]

a). Find out the value of V., Vg, I and Iz for circuit shown in fig3a.
b). Find out the value of V,, 1,, I, and P, by BJT for circuit shown in fig3b.

w2 e

B -
- X__Z + | K2 é B=20 ‘ ;
2 14
220Q I § 20kQ \V 1
Wy E Vi=15-18V] 1
V: =20v P R § A -
(Unregulated) A \x\ + IKQ ; 0k
10V _
= Izl . " “‘?lll %30&12
Fig. 3(a) Fig. 3(b)
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Q4. For the wave generator circuit shown in Fig. 4, find the expression of Ty, Ti. and frequency (f) in
form of RC. If, C = 0.1pF and R = 22.62k%2, then draw and label V, and V.. (£ Vsat = £15V and R =
9R,).

R [12M]

P

e gF‘.

; iV

Q5. For the circuit shown in Fig. 5, comment on the type of waveform to be produced at Vo and V.

Determine the period, frequency and peak value of the signal at V,; and V.. Also, sketch and label the

V. and V,; waveforms. Consider R, = 100kE2, R, = 10k£2, Ry= 20kE2, C,= 0.01pF and £V, = £14V.
[8M]

- o

—f—

Fig. 4

L

= I ~ -Veco

Fig. 5 Fig.6

Q6. Design the emitter follower circuit shown in Fig. 6. Assume V.= 12V, Ve = 0.7V, Vepa, = 0.5V,
Ir= 5mA and Ry = 65062,

a) Determine the critical value of load resistance to avoid distortion.

b) Calculate peak to peak output voltage swing if R, = 65082,

¢) Also, calculate peak-to-peak output voltage swing and power efficiency (n) if R.= 2.5K€.

[9M]

END




