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There are 4 (four) questions. Answer any 3 (three) questions. All questions carry equal marks. Marks
in the margin indicate full marks. Programmable calculators are not allowed. Do not write on this
questron paper

1. a> in Figure 1(a), the op-amp has an open-loop voltage gain of 2 x 105, input 2t4t4=10
resistance of 2M/2, and output resistance of 5012

Figure:1(a)
For non-ideal model op-amp:

1 Draw the equivalent Circuit diagram.

Find the closed-loop gain ( b ).

Determine current (i) for u, = 51/

S
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111.

b) Consider the op-amp of Fig. 1(a) as ideal and determine:
i. Closed-loop gain ( b ).

li. Determine current (i) for us = 5U
S

4+4=8

c) Based on the calculation of question 1(a) and 1 (b). comment which type of model
is preferable and why? Also point out the assumptions that are made to consider
the model of an op-amp as ideal.
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2. a) Design and verify a three channel inverting amplifier with op-amp. The gains for
each channel have been listed in Table 2( a). Select a 10 kO resistor for the input
resistance of the channel with the highest gain

7+5= 12

Table: 2(a

b) Design an operational amplifier circuit with inputs u1 , t/2. u3 ,Ind u4 such that

output is uo = 3u1 + 5u2 – 10th + ISt'4
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203. a) The digital-to-analog converter (DAC) transforms digital signals into analog
form. A typical example of a four-bit DAC is illustrated in Figure 3(a). Now. in

the operational amI)liner of Figure 3(a). let Rf = 5kr), Rl = 5kf), R2 =
laIcO, /?3 = 20kJ2, and R4 = 401cO . Obtain the analog output for binary inputs
[oooo]. [oool], [oolo1. . . .. [1111]

MSB LSB

Figure: 3(a)

b) Construct a single stage op-amp circuit that allows to add a dc voltage to
triangular wave
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154. a) An instrumentation amplifier shown in Figure 4(a) is an amp}ifIer of low-level
signals used in process control or measurement applications and commercially
available in single-package units. Show that

po = :(1 + t) D2 – ul

R, R2
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Figure: 4(a)

b) Design an operational amplitler circuit with inputs ul and 172 such that
ro = –6ur + 10l72. Use only one op-amp in the design.
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