Homework Set #5
Physics 3500/8800
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State the two main characteristics of ideal operational amplifiers.

Use the characteristics referred to in (1) to deduce the following:

a) V,=V_ (for linear operations)

b) l,=0 (current into amplifier)

Sketch the standard inverting configuration, and derive the expression for the gain using
the resultsin (2).

Sketch the standard non-inverting configuration, and derive the expression for the gain.
Sketch the differental configuration, and derive the relation between the output and the
two inputs.
Using no more than 2 amplifiers, design an op. amp. circuit to combine the three
variableinput voltages V,, V,, and V; with the constant voltage +12 to get the following
result:

V0:3Vl_ 6V2+V3_ 5
Sketch the configuration for using an op. amp as a voltage compar ator, and explain its use.

Sketch the configuration for using an op. amp as a Schmitt Trigger, and explain the
operation of the circuit. Explain what is meant by hysteresis.



Physics 3500/8800

HOMEWORK SET 5

Page 2

9. Predict the outputs for the following:

b)

+8V ~ In
VT ’
-8V - Out
+3V
+8V /\ In
AN -
-8V + Out
+3V
Take to be
8V N In +12V at the
ov U - start
'—
-8V + Out
——————\N\NN—
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10.  Consder the amplifier with feedback as sketched below (the +'s and —'s represent the

Iin
AVAVAY
Roa

Voa=

Vi Ve| Ra § @ Vou
ARV,

ISvout +

standard sign convention for the input loop):

a) For the open-loop Amplification factor A, show that the ratio

Vor A

G=

Vin  1-BA
b) Show that the effective input resistance of the system as shown is

Rin - \|/ - Ra(l - BA)

n
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C) Show that the effective output resistance of the system as shown is

Ro — Vout, open — Roa
|out, short 1— ﬂA
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11. Sketch the non-inverting op. amp. amplifier circuit, identify the feedback fraction 3 interms
of the R's, and show that the exact output is given by

Vo _ A
in B AR
v b %R1+ Rz2)

Show also that this exact result reduces to the one derived earlier for the case A — .

G =




