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HOMEWORK #14 solution

Ex:

b)

vs(?) = 4cos(1Mr) V @) 1 mH %

Find time-domain expressions for the waveforms of the voltages across the R

is(7) = 2cos(10k7+30°) A D 12kQ 10 nF —

3kQ

A%

and L in the above circuit.

Find time-domain expressions for the waveforms of the currents through the R

and C in the above circuit.

SOL'N: a) First, we transform the circuit to the frequency-domain.

joL=jIM-1m Q = j1 kQ
3kQ

A%

V, =4£0°V @) J1kQ

Second, we use a voltage-divider formula to find the voltage across the R
and L.
3-J

J

4V

VR =440°V——2" 4V -
3kQ + jIkQ 3+ 1 3+

3k€Q2 3 3 3-
3

or

Vg = 12V31—;)J —1.2V-V3%+ lthan_l(%l) =1.24102-18.4° V

or



Vg =3.794-184°V

The calculation for the inductor voltage is similar to the above.

Jj1k€2 _4v Jjl av_J 3—-j

V=420V -
3kQ + jIkQ 3+ 1 3+j3-j
or
Vv, —4v? ’1’({3 =04V V12 + 324tan_1(%) =0.44/10£71.6° V
or

Vp =1.26471.6°V

Third, we take the inverse phasor.
VR (1) =1.24/10 cos(IMz - 18.4°) V
v (£) = 0.44/10 cos(IM7 + 71.6°) V

b) First, we transform the circuit to the frequency-domain.

11
joC  j10k-10n

Q = —j10kQ

I, =2£30° A D 12kQ ~j10kQ ——

Second, we use a current-divider formula to find the current through the R
and C.

—j10k€2 _2/30°A 10£-90 A

12kQ - j10kQ 2, mzuan-l(—lo)
12

I =2430°A

or

Ig = 10/ 30°_90° —tan_l(_l—lzo) A=20 , 20020A
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The calculation for the capacitor current is similar to the above.

Ic = 2L30°Aﬂ =2/30°A 12 A

12kQ - j10kQ 2, lozuan-l(—lo)
12

or

-10

° -1
I =—/30°-tan
C ( 12

12
o1

Third, we take the inverse phasor.

) A= £L69.8° A

NG

cos(10ks —20.2°) A

i (1) = 2
K Vet

2 cos(10kz + 69.8°) A

_ 1
ic(t)= ﬁ



