Question 1 (18 pts)

v, (1) =Acos(4t) V,

v, (t) = Acos(4t+60°) V

©
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a) The switch is at position A. l
The load is adjusted for the maximum power transfer.
The real power delivered to the load is 300 Watts.
Find the reactive power delivered to the load.
b) The switch is moved to position B.
Find the real power delivered to the load.
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Question 2 (24 pts) Consider the following balanced three-phase circuit with
A-connected inductive load.

Zy PLoad = 14.4kW,
;s Z = —1‘ + in 5
=3 ‘7379
Source - — Load

The percent efficiency. n = 90%,

Zy
ot a8 2000
—_— VS,eﬂ'= 3_-\[3? Vims-

I

Find:
A0 a) the effective value of the line currentlr

-\-6 b) the total complex power supplied by the source,
+b c) the effective value of the line-to-line voltage at the load side,
*6 d) the per phase impedance of the load.
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Question 3 (24 pts) Given a balanced 3-phase circuit with a positive phase sequence.

;
f=50 Hz, Zy =04+j120Q. Y, =-;——jé- ki
v, =180/15 £120° v,

The power factor of the Y load — capacitor bank combination is ] lagging.

a) (12 pts) Find

1)  the complex power delivered to the Y-load.
1i) the per phase capacitance of the capacitor bank,
iii) the complex power supplied by the source,

iv) the percent efficiency. @ |
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b) (12 pts) Find is(t) and vs(1) A\M )
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Question 4 (10 pts)

In a balanced three-phase load with a positive phase sequence,
the complex power is:

............
i

S =1500+ j5004/3-VA

What are the wattmeter readings?

é Load

&
NOTE: You have to show your derivations to obtain credit for
this question.
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tion 5 (24 pt. ,
Question 5 ( Pszjsw‘ : nﬁ\ {QU-]

+4 a) Obtain the node equations in time domain, and put them in matrix form.
+4 b) Transform the node €quation in part (a) to the s-domain.
+4 ¢) Transform the cj

reuit to the s-domain, and then obtain the node equationsin matrix
form.
#4d) Express Ve (s) in terms of Vi(s) and V, and I,.
+4¢) Find the zero-input response for ve(t).

+4f) Find the unit step response for ve(t).
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