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EE 445 - 072
Instructor: Dr. Alaa EI-Din Hussein

Assignment # 3
Due Date: Saturday April 5, 2008 (in class)

Question 1:
For the shown instumentional amplifier:

a) What are the voltage at the inverting terminals of opamps 1 and 2.

b) Use those voltages to find the voltages at the output of opamps 1 and 2, Vo1
and V, respectively.

¢) Foropamp 3, find V, in terms of V,; for V,, grounded. What op amp
configuration is this?

d) For op amp 3, find V, in terms of V,, for Vo grounded. What opamp
configuration does this resemble?

e) By superposition, the total output V, of opamp 3 is the sum of the above two
results. Find the complete input/output relationship of opamp 3. Using that
relationship and the values of Vol and Vo2 found above, find Vo in terms of

V1 and V.
Vi
1‘1\ Vol
R4
| SV — —AA—————
R2
R3
gm N _3 Vo
Y — +
R2 R3
| SR S——
R4

V2 / Vo2 =

aldkl U, ® aple AV 0 S @ (T AT-TOY0 1 L SU® (rF) AT -YYVY D Ol @ Lol G all LA @ Yy O gl
DHAHRAN 31261, SAUDI ARABIA * Telephone : (03) 860-2277 e Fax : (03) 860-3535 ¢ Telex: 801060 KFUPM SJ @ Cable : AL-JAMAAH



Ministry of Higher Education

ﬁl’qmmﬁmﬁ‘nf‘ﬁﬂtﬂmm&ﬁhﬂmk

Electrical Engineering Department

qm\M\ e
daleollg il nghd ol daal
Ll s Lwusigl! pad

Question 2:

Solve the following differential equation using opamp integrators and
2

adder/subtractor. (ijtg +5(;—)t/+2y = 25sin(20007t) assuming that y(0)=0; and

?j_)tl =-1, and a sinusoidal source of frequency 1KHz is available.
t=0
Question 3:

Draw the waveform at Vo, and Vs, and drive an expression for the frequency of
oscillation.

Question 4:

Design a circuit to perform the following operation: y(t)=3*x(t)?
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