EE 2301 Review Exercise 2

1) Given that the voltage across a certain element X is VV = 3 cos (1000t + 20°) and the associated current in

2)

3)

the element is | = 12 cos (1000t - 45°),

a) Find the impedance of element X. Z = 0.25 2 65° Q)

b) Which of the following combinations could possibly describe element X:
A resistor in series with a capacitor
A resistor in series with an inductor
A capacitor in series with an inductor

Referring to the circuit in Fig 2, 6Q 2H
a) Determine v, due to the DC source. WWWA 1Lk
b) Determine v, due to the AC source. -
c) What is the average value of v,? 12cos 3t V nF =T %
d) Find the current through capacitor. B

Fig

a) Short circuit sinesoidal source + replace L with short + replace C with open
= Vo=10V

b) Option 1: Voltage divider rule
Y (C|IL) = j(3)(1/12) + 1/j(3*2) = j/12
= Z=-j12
Option 2: Nodal voltage analysis
Xc=-j4, XL=j6
(12 = Vo)/6 = Vol(-j4) + V.l(j6)

Vo =-j12/(6 - j12) * 12 = 10.73£-26.56° V
Vo(t) =10.73 cos(3t - 26.56°) V

c) Average value is given by the DC offset: i.e. 10V

d) No current at DC, only component is at 3 rad/s
lo = Vo/Xc = (10.73/4) £ (- 26.56° + 90°)
io(t) = 2.68 cos(3t + 63.44°) A

Referring to the circuit in Fig 2,
a) Find Viand V.

b) Find Iy and I2.

c) Find Vsand Va.
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10V

d) Find vo.

a) Vi1=[10/(10+20)] *5= 5/3V
= V2=V1=5/3V

b) h=0A
I, = (5/3 - 1)/20k = 1/30 mA

c) 53+ (1/30mA*10k)=2V
V=0V
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d) Va/Vo = -40/100 = -2/5 3 _
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= Vo = -(5/2)*2V = -5V Fig 2 )
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