ES 250 Final Exam - Fall 2009

Name Student #

1. Here are 4 separate circuits. Determine the values of the voltages v,,v,, v; and v,.
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Here are 2 separate circuits. Determine the values of i and v :
i, = —-08 A and v,=_ 2625V
3. The input to this circuit is the voltage v, . The output is the 5kQ 20 kQ

voltage v . The output is related to the input by the equation

v, =mvg+b where m and b are constants. The values of m and

b are:

m=__ -4 V/Vand b=_75 V.




L

The outputs of these three op amp circuits are the node voltages v;, v, and v;. Determine the values of v,
vy and vs:
V1= 5.2_V, V2=_—6.4 Vand vi= 9 V.

5. In this problem the values of V;and R; do not change. In contrast, IV;/\I * f
the value of R does change, causing the values of the voltage v and (D v ! 60 ; R
current i to change. Given the following data: —

When R = then v=10 V. When R=0 then i=2.5A. —0O ‘I'I

Determine the following:

a) V= _30 Vand Ri=_12_ Q.

b.) When R=4Q theni=_ 125 A

c.) When R=_16  Q then v=8V.

6. One of these three elements is a resistor, one is a capacitor and one is an inductor:
ia(I) ‘ib(t) l'c(t)
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Given v(t)=24cos(5¢t) V,
And i, (1)=3cos(5¢) A, i,(¢)=12sin(5¢) A and i (¢)=-1.8sin(5¢) A

Determine the resistance of the resistor, the capacitance of the capacitor and the inductance of the
inductor. (We require positive values of resistor, capacitance and inductance.)

resistance=__ 8 Q. capacitance=__ 0.015_ F and inductance=__ 0.4 H



7. @) Determine the time constant, T, and the steady
state capacitor voltage, v(c0), when the switch is open:

T= 0.8 s and V(o) = 16 \%
b) Determine the time constant, t, and the steady state
capacitor voltage, v(o0), when the switch is closed:

t=__ 048 s and ww)=__ 192 A%

8. This circuit is at steady state before the input changes
at time ¢ = 0. The capacitor voltage can be represented
as

v(t)=A+Be ™ V fort>0
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Determine the values of the real constants 4, B and a: ,\2/9/\? .
A= 56 V,B= -32 V and a=__ 25 /s
9. This circuit is at steady state before the input AA"AY
changes at time = 0. The inductor current can be 20Q
ted
representedas s-14u(t) AQ}) 180Q  6u<|i()
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Determine the values of the real constants 4, B and a: . AN
A= -675  Amps,B= 10.5 Amps and a= 40 /.
10. This circuit is at steady state. The currents i;(¢) 0 ir (£)
and i(¢) are given by — -~
G VW VMV O

i, (1) =26co0s(42007+25°) mA 100 O ¥ 1200

and
19 mH ¢ v(¢
i,(t)=-38c0s(42007+140°) mA " ©
The voltage v(t) is represented as G ©
N— —
v(t)=Acos(4200¢+6) V

where 4>0 and —180° < 8 < 180°. Determine the values of 4 and 6.

A= 4338 V and

6= 75.688  °.



11. Figure (a) shows a circuit represented in
the time domain. Figure (b) shows the same 520 141 Zr 7.,

circuit represented in the frequency domain,

using phasors and impedances. Zg, Z¢, Z1 1, S5sin(25¢) V Vi
and Z, are the impedances corresponding to ) )
the resistor, capacitor, and two inductors in (a). -/
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Zec=a+tjbQ, Zp= AZ0 Q,Z1,=BZ¢p Q
and ZL2:C+jd Q.
Determine the values of a, 4, B and d: (a) (b)
a=__ 0 Q A= 52 Q,B=_ 350 Q and d=_1300_ Q
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Here are two circuits represented in the frequency domain. In the left circuit V, = 42105° V and in the

right circuit | , = BZ—-26.31° mA, where 4 and B are real constants. Determine the values of 4 and B.

A= 38675 VandB=_ 1387 mA.

13.
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The input to each of these three circuits is the voltage v, (l) =15 cos(8t — 45°) V . The outputs are the

voltages
v, (t)=Dcos(8:-103°) V, v, (t)=Ecos(8/-83.7°) V and v (r)=Fcos(8r+135°) V

where D, E and F are real constants representing the amplitudes of the outputs. Determine the values of
D, E and F:
D= 7949 'V, E= 1171 _V and F=_ 6818 V



