1270 HOMEWORK #13 prob 4 solution U
S 11 N. Cotter

Ex: Write phasors (as both Ae/® and A Z¢) for each of the following signals:
a) v(t)=4cos(100¢+30°) V
b)  i(t)=7sin(wr—45°) mA

c¢) i(r)=50nF- %4COS(100Z +30°) V
d_ .
d) v(@)=17 uH- E7sm(60t —45°) mA

e) v(t)=4cos(100z+30°) V + 3sin(1007 —-150°) V

SOL'N: a) The magnitude of the phasor is the magnitude of the sinusoid, and the
phase angle in the exponent of the phasor is the phase shift of the cosine

waveform.

P[v(£) = 4cos(1007 + 30°) V]=4e/30° v

b) The phasor of sin(w?) is —j.
Pli(1) = Tsin(or — 45°) mA]=7(-j)e /*" mA
or
Pli(t)]=7e /2 e/ mA =7 mA
or

Pli(#)]=7£-135° mA
¢) When we take a derivative, we multiply by jo.
P{i(t) =50 nF- %4COS(IOOt + 30°) VJ: 50nF - jo- 40730%y
or
P[i(1)] =50nF - j100s™" - 4¢730°V = 206730 U A = 2067930 uA

or

P[i(1)] =20¢7'29 A



d) Here, we have multiplication by jo for the derivative and —j for sin().

P{v(t) =17 uH- di7sin(60t —45°) mAJ: 17uH- j6Os'1 . (—j7)e_j450rnA
t

P[v(1)]=7.14¢7/%uv

e) We convert the two waveforms to phasors before adding.
P[v(#) =4 cos(100z + 30°) V + 3sin(1007 —150°) V]
= 4730 £ 3(—j)e /v
or

P[v(1)] = 4¢/30" 4 36790 7I10% v = 47307 1 3,772407 y

We could covert each term to rectangular form and sum, but a more
efficient approach is to observe that the vectors are perpendicular. The
first phasor is a vector of length 4 at an angle of 30° to the real axis.
Adding the second phasor to the first creates a 4, 3, 5 triangle. The
hypotenuse is the total phasor and has length 5. The angle of the phasor is
30° from the 1st phasor plus the angle in the 4, 3, 5 triangle between the
sides of length 4 and 5.

P[v(1)] =54[30°+ tan_1(3/4)]V =5230°+36.9°V =5266.9°V



