Another Sample ES 250 Final Exam

1. This circuit has two inputs, Vs and is, and one output NN
I,. The output is related to the inputs by the equation R

I, =ai +bv,

Given the following two facts:

The output is i, = 0.45 A when the inputs are is=0.25 Aandvs=15V.

and

The output is i, = 0.30 A when the inputs are is=0.50 A andv;=0V.

Determine the following:
The values of the constants aand b are a=

The values of the resistances are R =

2. Determine the values of the node voltages v,,
Vb, Ve and V,:

Va = V: Vp = V,

Ve, = V,and v, = V.

and b= A/V.

Qand R, = Q.
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The node voltage
v, - , vy, 1s given by
+ © Vy, =3V,

= a i_

The input to this circuit is the voltage V. The output is the node voltage V. The output is

related to the input by the equation v, =mv, +b where m and b are constants.

(a) Suppose v, =18V when v,=1V and v ,=6V when v =-1V. Determine the values of

m and b:
m= V/Vand b= V.

(b) Instead, suppose that R, =12 kQ and v, =3 V. Determine the values of m and b:
m= V/V and b= V.

(c) Instead, suppose that we require vV, =4V + 7. Determine the required values of R, and v, :

R, = kQand v, = V.

4. The input to this circuit is the voltage: —rYIVL

v(t)=4e™ V fort>0 lfL(t)
+— W\ —¢

The output is the current: i(t) =-12e7"-1.5 A fort>0 R l ()

it
The initial condition is i, (0)=-3.5 A . Determine the values @
of the resistance and inductance: v(1)

R= Q and L= H.



5. After time t = 0, a given circuit is represented
by this circuit diagram.

a. Suppose that the inductor current is

i(t)=21.6+284e™* mA for t>0

Determine the values of R, and R,: R, =

4Q i
MV
36ma (1) R, R,S 2H

Q and R,=

b. Suppose instead that R, =16 Q, R,=20 Q, the initial condition is i(0) = 10 mA, and the

inductor current is i(t) = A+Be ™ for t>0. Determine the values of the constants A, B, and a:

A= mA, B=

6. @) Determine the time constant, t, and the steady
state capacitor voltage, V(e0), when the switch is
open:

t= s and V(o)== V
b) Determine the time constant, T, and the steady

state capacitor voltage, V(e0), when the switch is
closed:

T= s and V(o)= V

mA and a= S.
AV
50 Q
50 Q 50 Q
— VW l NAN—2
+
C) 24V v(t),[ 90 mF 3<

]

7. Here is an ac circuit represented in both the time domain and the frequency domain:

a
180 25H b
C 12coslOr V. 9Q — 4 mF

0.8 H

C
s

5mF
Determine the values of A, B, a and b.
A= V,B= Q,,a=

Z,=4/542°Q

. ]

a — b

Z =
Cﬁ 12£0° V [] 2
B/Z—18.8° Q

— dl

Z.,=a+jbQ
Qandb= Q.



8. Here is an ac circuit represented in both the time domain and the frequency domain:

AMN—| [ ]
R] C + Z1 +
(ﬁ 15 cos 207 V R2§ vty 2L (Discoe vz, [] V(o)

Given that Z =153/-24.1°Q, Z,=14.4236.9° Q and V(o) = AZ31.5° V, determine the
values of A, R, R,,LandC.

A= V, R, = Q R, = QL = Hand C= mF.



