Another Sample ES 250 Second Midterm Exam

1. This circuit has two inputs, vs and is, and one output io. The N
output isrelated to the inputs by the equation R,

i, =aig+bv,

Given the following two facts:

The output isi, = 0.45 A when theinputsare is=0.25A andvs=15V.

and

The output isi, = 0.30 A when theinputsare is=0.50A andvs=0V.
The values of the constantsa andb are a= 0.6 and b=_0.02__ A/N.
The values of theresistancesare R = 30 Qand R, = 20 Q.

2. Fill in the blanks in the following statements:

20 Q 60 i
WhenR=90Q thenvy=_ 3 V. MV MA\—o
WhenR=__ 27 Q thenv, =54V. ov () 300mA 30 Q VR §R
WhenR=__ 12 O then i, =300 mA. -
20 kQ

3. Determine the values of the node voltages v, Vi, Ve and Vo

Va=__ 275V, Vvp=_ 28125 V,

2.75V

Ve=_ 225 V,and vo=__ 250 V.
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The input to this circuit is the voltage, vs. The output is the voltage vo. The voltage vy, is used to adjust the
relationship between the input and output. Determine values of R 4 and v, that cause the circuit input and output
have the relationship specified by the graph

Vp = 4 Vand Ry= 55 kQ.
5. Theinput to this circuit isthe voltage:  v(t)=4e™ V fort>0 JVZVL
lfL(I)
Theoutput isthe current:  i(t)=-12e**-15 A fort>0 +—AA\—s
A | oo
Theinitial conditionis i, (0)=-35 A . Determine the values of the
resistance and inductance: N\,
v(t)
R=_ 5 O wad L=_ 01 H.
6. Theinitial inductor currentisi(0) = | v¢ (V)
25 mA. .
2 11(!)
Determine the values of the inductor -
current at 2, 3, 6 and 9 seconds: l L0 1 Vs (t) C+>
>4 6 89 1 - 100 H

i(2=__ -15 mA, B

2L
i(3)=__ -55 mA, N

-4+
i)=__ 5  mA,
i(9) = 65 mA.
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b.WhenC=__ 32 FthenCeq=8F. r ? C==
Ceq

8. Thiscircuit has reached steady state before the switch opens at
timet = 0. Determine the values of i (t), v (t) and v, (t)
immediately before the switch opens:

and

Determine the value of v, (t) immediately after the switch opens:

Vg (0+)= —4 V
9. After timet = 0, agiven circuit is represented 40 i(1)
by this circuit diagram. AN -
a. Suppose that the inductor current is 36 mA CD R, R, =
i(t)=21.6+284e™ mA for t>0

Determinethevaluesof R, and R,: R,=__ 6 Q and R,=__ 40 Q.

b. Suppose instead that R, =16 2, R,=20 €, the initial condition isi(0) = 10 mA, and the inductor current is
i(t)=A—Be ™ for t>0. Determinethe values of the constants A, B, and a:

A=_ 288 mA, B=_-188 mA and a= 5 s
10. a) Determine the time constant, t, and the steady MW
state capacitor voltage, v(oo), when the switch is open: 500 S0 Q 00
t= 3 s and V)= 24V W AASI

capacitor voltage, v(), when the switch is closed: -

N
b) Determine the time constant, t, and the steady state C—) 24V (@) ’[ 90 mF 3<

1= 225 s and v(w)=_ 12V



