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instructions;

. Wrile legibly
it.  Scientific and non-programmable caleulators ave pemiticd.

15!

Fari A {20 x3 M =0 Marks)

1. In the context of fillers, define the following:
{a) An ldeal filter
(b} Roll-off rate of a il
(e} Order of & filter

4. Listat Jeast three advantages of active fillers aver passive [iliers.
Part I# (2Qx6M=12 Marks)
3. Draw the circuil diagram of an active low pass 17 order filter (using Op-Amp) and

derive s iransfer function,
4. Draw the circoit diagram of an active high pass 1% order fikier (using Op-Amp) and
derive s transfor lunction.
Par( C (1 Qx 12 M =12 Marks)

Design a 2™ under Butterworth VCVS low putss [ther (LPT) for cut-olf frequency o, =
250 1ad / see and a gain oi 25, Consider the values of capacitors € = Cy = 2 i) and
the resistance Ry = 4 k€2 of ihe fecdback circuit, Also draw the circuit diagrain

tndicating the values of the caleulated components in (he desipn.
1
Ry 8201 Co

. X . Lok . :If.r _
“‘f“‘[mn" - C1+REER](R1R3L,EH} 2 =2

h

= 1: and

Given the {ollewing refationship; w2 =
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Enstractions:

i WrHe fegably
. Scientific and non-programmable caleulators e permitled.

Part A (30 %3 M =9 Marks)

F.o Draw oy the cireult diggram of an Op-Amp based differentiator cireuit. Why
differenualors arve nol used with high frequency inpu sipnals?

2. Draw the circuit diagramy of a Differential Inpul Dilferential Quipst Amplifier and give its
Tormula for outpul voltage (don®t derive 1t).

3. {rive al least two applications for each of the following Op-Amp amplifiers:

(&) Brdge amphier () Charge amplifier (¢} Isolation amplilier

Part B {20Qx 3 M= 10Marks)
4. Tor a praclical Op-Amp based mverting amplifier, draw the cirenit diagram and label the
components properly, Give only the [ormula for the following paramelers of praciical
inverting ampdifier (don't derve it
() Closed loop voltage pain (b)) Closed Joop outpul resistance
5. (&) Giive the equivalence diagram of an Isnlation Amplifier and the Tormuda for Hs output
voliape.

() Adso give the civeuit disgram for an Isolation Amplifier with oplical 1selation,

I'art €. (1 Qxi11M=11 Marks)

6, For a classic three Op-Amp variable gain insitumentabion amphifier, do the following:
{a} Draw ihe circuit diagram and derive the formula forits fmal outpul Vo.
(b} Find the value of the variable gain resisior Ry, for the Tollowing sef of voliages
ancd resislances Vy =07V, Va =03 Vand Vo =2 V; R = IO KO, Ry = Ry = 15
KLl
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Instructions:

. Write legibly
i, Sciemific and non-programmable caleulators are permitied.

Part A (3 Qx3M=9Marks)

1. Discuss briefly (a) CMRR for operational amplifiers (b Coupling Capacitors and {¢)
Bypass Capacitors.

&

Liraw only the cireinl diagram of a positive clipper circuit and show its oulput waveiom
i 3 sinusoidal signal is applied as an inpul.
3. Draw the circuil diagram of an Op-Amp based degralor civcuil and give its formula for

oulpul voltage (don't derive ).

Purt B (2Qx 5M = 10 Marks)
4, Forihe Op-Amp (ideal) Clreuit shown in Figuee below, ¥V, = Vo =2 Vand Vs =V, =3
¥, {ind the output voltage for the following conditions:
W IR =Ra=Ry=Ry=Rr=2 K.
(b IfR) =Ry =Ry=Ry= 12 K and Ry = 3 K2

Rd'.'
y, VW
Ry
V; oo i\ g
R,
Wy oy AAA
R,
¥ —AAN
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I'he Op-Amp {ideald Circoit shown i Figure below has a supply voltape of £ 15V, find
() Yohage Gam,

(b} The outpul vollage V.

() 1 anlby the polaiitics of botlr the input ternunals are swapped, calenbate the new
Ouipad Voltage, Vo
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Part C

(1 QB M =11 Marks)

6. Jorthe Op-Amp based circuit shows in Figure below, find vy and ip.

{I1ini; Ior finding vq, write KCL cquatians at nodes “a” and *b* and for finding tp, write KCL
cguations at node *¢’.)

2 k2 8 k()
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