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Problem 1(4 pts)

1. Why do we use Laplace transform in electrical circuits?

To transform signal of time domain to frequency domain.
To transform signal of time domain to s-domain.

To facilitate the complex differential calculations.

a and c.

all of the above.

2. If an input signal is applied to the inverting input of an op-amp with the
noninverting input grounded, the output signal would have:

Same polarity with the input.

Opposite in polarity with the input.

Neutral polarity since the one of the inputs is grounded.

Cannot be determined without a numerical value of both inputs.
None of the above.

3. Reactive power:

Surges back and forth between electric devices.
It is stored in magnetic and electric fields.
Only occurs when E and I are out of phase.

All of the above

None of the above

4. In the power industry a common practice is to use parallel inductive
elements to decrease the power factor just like parallel capacitors are used to
increase the PF.

True
False

2|Page



Problem 2 (4 pts)

Find iy for vs= 1 V. The Op-Amp is operating in its linear mode.

i
10 k© 50K =

n Vee=+18V
O Lo

0.0333 mA

0.1667 mA

0.253 mA

0.0833 mA

None of the above (specify your answer)

Problem 3 (3 pts)

Find the total average power absorbed by the resistors. Both Op-Amp are operating
in their linear modes.
VZ/4R

AW
R
NV
V, coswtV R
Vé/6R

None of the above (specify your answer)

/2 /2R
V2/3R
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Problem 4 (4pts)

Consider the following op-amp circuit where vi=1 V and v,=2 V

10k ov 22k " 10k ov 100 k§2

jx/\/\; — W WV
" N 33k /

" +
V2

1. Determine the output voltage vo; of the first amplifier. (2pts)

-3.24V

-1.32V

22V

-1.76 V

None of the above (specify your answer)

2. Determine the output voltage vo of the op-amp circuit. (2 pts)

10.87V
1243 V

1594V
None of the above (specify your answer)
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Problem 5 (4 pts)

Consider the following op-amp circuit. Both Op-Amp are operating in their linear

modes.

100 k&

MW\
— Wy AWy + .
—0 +V(
= 2 300 kQ2
+ VE
100 k2

1. Determine a relationship between the output voltage vo and the voltage vc.

(2 pts)

2. Determine the output voltage vo in terms of vs. (2 pts)
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Problem 6 (6 pts)

In the circuit shown below, load A receives 4 KVA at 0.8 pf lagging, device B
receives 3 kVA at 0.4 pf leading, while device C is inductive and consumes 1 KW

and receives 500 VAR.

1. Determine the complex power (S4, Sg, Sc) received by each load, and the
total complex power Srreceived by the entire system. (3 pts)

2. Determine the power factor of the entire system. (1 pt)
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3. Find I, given that V= 240<45° V (rms). (2 pt)
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Problem 7 (4 pts)
The lighting and motor loads of a small factory establish a 10 kVA power demand

at a 0.6 lagging power factor on a 208 V, 60 Hz supply.

1. Establish the power triangle of the factory load. Draw and label each
component of this triangle. Show your calculations. (2 pts)

2. Determine the value of a capacitor that should be placed in parallel with the
load to raise the power factor to unity. (2 pts)
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Problem 8 4(pts)

Load L; absorbs an average power of 10 kW at a 0.9 power factor leading; Load L,
has an impedance of 60 + j80 (). The voltage at the terminals of the loads is

1000v/2 cos 1007t V.

I 9050 050
LSS -

1. Find the rms value of the total load current I, in amperes. (2 pts)

2. Calculate the rms voltage ¥, of the source. Does the load voitage iead or iag
the source voltage and by how many degrees? What is the active and
reactive power supplied by the source? (2 pts)
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Problem 9 (6 pts)

Consider the two signals x;(#) and x,(#) below:

Xl(f) A
2

>

0

1. Write x1(t) and X2(t) in terms of step functions. (2 pts)

1

4

xy(1)

A

2

b S

2. Determine the Laplace transform X1 (s) of X1(t) and X2 (s) of X2(?). (2 pts)
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3. Let Y(s) = X;(s) - X,(s). Determine y(f) by the inverse Laplace transform
of Y(s). (2 pts)
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Problem 10 (4 pts)

The Laplace transform function representing the output voltage of a network is
expressed as

120
s(s+10)(s + 20)

Vo(s) =

1. Determine the value of this voltage at = 1 s. (Hint solve for vy(?)) (3 pts)

2. Find the final value of the voltage without solving for vo(7). (1 pts)
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Problem 11 (7 pts)

Consider the following circuit diagram where it is required to determine the
voltage vo(¢) for ¢ > 0, with the initial conditions being zero.

—YYYL_g AAA, {{ ® 0
2H 20 o+
-
2u(t) V 1L> @ 2u(t)A :{ 202 vo(t)

1. Draw the s-domain equivalent circuit (2 pt)

2. Solve for the s-domain voltage V,(s) (2pts)
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3. Obtain a time-domain expression for the voltage vo(¥) (3 pts)
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TABLE 12.1  An Abbreviated List of Laplace Transform Pairs

Type = JOE>0) 200 FO
(impulse) &(1) l
(step) u(t) =
s
|
(ramp) t 7
(exponential) e :
s+ a
: . ®
(sine) sin wt 2 1 o2
. s
cosine COs wt
( ) @ 5% + w?
1
damped ramp e
(damped sine) e “sin wt : “ 3
(s 4+ a)" + @"
+
(damped cosine) e " cos wt S

TABLE 12.3  Four Useful Transform Pairs

Pair Nature of
Number Roots F(s) f()
C K il
1 Distinct real Ke ™ u(t)
s+a
K ~f
2 Repeated real ; ~ Kre “ult)
(s + a)
3o Distinct complex £ + . 21K e cos (Bt + B)ut)
sta—jB sta+jp
K K” il g Nyl
4 Repeated complex 2| Kle ™ cos (Bt + B)u(t)

Gta-jBR (+a+t]By

Note: In pairs 1 and 2, K is a real quantity, whereas in pairs 3 and 4, K is the complex quantity [K| /0.
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