ECE 215

Practice problems

1. Convert and plot all of these values on the complex plane
a. Convert to rectangular:

i. 102£-10°

ii. 52160°

iii. 7450°

b. Convert to phasor
i. -10+j6

ii. 5-j6

ii. -17-j4
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2.

Perform the requested mathematical operation:
1.

(10+j5)+(-4-j16)

(10+j5)*(-4-j16)

12215°
32279

1221500 + 6227°

5£57° % 62£36°
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3. Perform the following computations, preferably by hand. (Use your calculator to check your

answers.)
a. (j6)(j3)
b. j5+5+j8+7
c. 2
Jj3
d. (8+j6)(j8+2)
e. ; + ;
8+j5 8+j7

4. Convert your answers from Problem 3 above to phasor notation
a.
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5. Convert the following from phasor notation to rectangular coordinates:

a. 6£30°
b. 22£90°
c. 182£45°
d. 7454°

6. Perform the following calculations:
a. (6430°)(2£90°)

22900
62300

c. 62£30%°+2,£90°

d. 22£90°-6230°

6230°
34900
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7. Convert the following values into impedances:
a. C=10pF, f=200 Hz

b. L=20mH, f=20Hz

c. R=15Q,f=100Hz

8. Ina given circuit, if vs(t) = 100cos(360°1kt)V, determine the impedances of the following

components:
a. R=1000Q
b. C=66uF
c. L=10mH

9. Inagiven circuit, if vs(t) = 100cos(360°500t)V, determine the impedances of the following

components:
a. R=1500Q
b. C=270puF
c. L=144mH

10. Convert the voltage source values to phasor RMS values
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a. vg(t) =5co0s(360°*100=*t)V

b. ve(t) =377 cos(360° x 60k * t + 30°) V

c. vs(t) =169.73 cos(360° * 400 « t —45°) V

11. For the circuit below, determine the equivalent impedance. Then write a voltage divider
equation to determine the voltage drop over the inductor.

Z = j8Q Zc=-j11Q

&

+10200° -
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12. The circuit below is operating at 400 Hz. Determine the equivalent impedance. What is the
voltage and current drop over each component when Vg = 150V2£0°, R = 1kQ, L = 30 mH,
and C = 20 uF ? Also, find Is without using Z,,
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13. For the circuit below, determine the equivalent impedance, given the input frequency is 2kHz,
L=27mH, C=150nF, and R = 5kQ

C
|| T “ |
= =
in L é out E} Ry,
|

14. For the circuit below, determine the equivalent impedance, given the input frequency is 60Hz, R
=200Q, C=15nF, and L = 2mH. (Assume the voltage source is AC despite the DC source symbol.)

—— cC__ gL
V
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15. For the circuit below, find vo(t) and i(t)

5(2

AN
i(t) ]

+

v = 10c0s (360° « 4 « t) @ vo(F= 0.1F

16. For the circuit below, find ¥, and the current flowing through the capacitor

60¢)
W

vg = 20/-15°V C@ Zc = —j250 =

— 71 = j20Q

Z’Q(f)

AAAS
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