Chapter Four: Operational Amplifier Abdulghafor A. Abdulhameed

4.14 Exercises and Problems

Q1/: For OP-AMP Signal Generation, fill the blank in the following in the table

No. | Resistances | V.. Rf C K V, Frequency (F)
1. Ra = Rb i18 1OKQ Oll.lF K1= Vbl = F1=
2. Ra = 2Rb i18 1OKQ Oll.lF K2= VbZ = F2=
3. | Rg=3R, |£18[ 10KQ | O0.1pF | Kz= | V3= Fy=
Ans:

_ _Rp Ra _ 1 _ 1 _
K1—Ra+Rb , Re =Ry K = rir. B ,Vm—iKVcc—izXlB—i%
- = =R 1y —+ly1g-

2 Ra+Rp ;Ra—ZRb ’K1_2Rb+Rb_3 IVbZ_iKVCc_igX18—i6v
Rp _ _ Ry 11 _ .1 49
Kj RotRp ,Ra—3Rb,K1—3Rb+Rb—4 ,Vb3—iKVCC—i4X18-i2v
Fi=x, Ty=2RCIn2 | 7, =210 % 10°x 0.1 x 1076 In+222
Ty 1-kq 1-1/2"
F,=455.1Hz
Fy ==, Tp=2RCInT2 | T, =2x10x 10° x 0.1 x 10" In 2222
T 1-1/3’
F,=721.3Hz
Fy==, Ty=2RCInI2 | Ty =2x10x 10° x 0.1 x 106 In 2222
T3 ks 1-1/4"

F,=978.8Hz

Q2/: Design Summing op-amp circuit to solve the following equations
1. Vo=4VI1-2V2+0.5V3+V4

Consider the feedback resistance is equal to 10K€Q

Ans

Vo=4V1-2V2+0.5V3+V4

Vo=—ﬁv1 By _Bly3 _Elyy
R2 R3 R4

4 =B 210 p 2k
R1 R1
Rf 10
2=—-2>2=—>-R2="5KQ
Rf 10
05 =22 0.5 = — > R3 = 20K
Rf 10
1=—251=—— R4 =10KQ

R1 R1
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Q3/: Design Simple electronic circuit that given output Signal v,(t) = 5 sinwt + 3 cos wt from
input signal v;(t) = sinwt where w = 10*rad/sec.

Vyy = —RC%(vi(t)), Vo, = —RCw coswt = —coswt
RCw = 1 let C=5nF
R = % - R = 20KQ, let R1 = 20K

R
R—]; = 5 let Rf = 20KQ, R2 = 4KQ

R
R_jzf = 3 let Rf = 20KQ, R2 = 6.67KQ

Q4/: Design Simple electronic circuit that given output Signal v,(t) = 5 cos wt from input signal
v;(t) = sinwt where w = 10*rad/sec.

d
Vo1 = —RCE(vi(t)), Vo1 = —RCw coswt = — coswt

RCw = 1 let C=5nF
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1
R =— > R = 20K},

wc
Rf
5= ﬁlet Rf = 20KQ — R1 = 4KQ
Q5/: Design electronic circuit to solve the following Differential equation
VY 4% 4 5y~ 2simwe where ,y(0) = 1volt and 2 (0) = 0.5volt
772 I y = 2sinwt where,y(0) = 1volt an T = 0.5vo
48ide o) Vo Aaladl) ‘;;\ sJall fase
d? d
£r_ —4—y — 5y + 2sinwt

dt? dx

RICL™ 1 - let C1 = 10pF —- R1 = 100KQ

1
m— 1-letC2 = 10|.1F - R2 =100KQ
Let R3=100KQ, Let R6= 100KQ

RY 42 let RS = 20K0
—_— e d —_—
R4 €

RS et R7 = 50KQ
—_— —_ =}
R7 ¢



