Tutorial - 1-02-g
Question 0

Find the relationship between dc supply power and ac supply power, by using the setup shown
below:
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FIG. 13.59

An experimental setup to establish a relationship
between dc and ac quantities.

Question 1 (13-39)

39. Find the average value of the periodic waveforms of Fig.
13.92 over one full cycle.
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Problem 39.



Question 2 (13-45)

45. Find the effective value of the periodic waveform of Fig.

13.96 over one full cycle.
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Problem 435.

Question 3 (14-35)

35. In Fig. 14.75, e = 100 sin(157¢ + 30°).
a. Find the sinusoidal expression for i.
b. Find the value of the inductance L.
c. Find the average power loss by the inductor.
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Question 4 (14-47)

47. a. Determine a solution for x and y if
(x+j4)+ Bx+jy)—j7=1620°
b. Determine x if
(10 £20°)(x £—-60°) = 30.64 — j25.72
¢. Determine a solution for x and y if
Gx+j10)2 —jy) =90 - ;70
d. Determine 6 if

80 £0°
20 26

= 3.464 — j2

Question 5 (14-52)

52. Find the sinusoidal expression for the applied voltage e

for the system of Fig. 14.81 if

v, = 60 sin(wt + 30°) Uy =
v, = 30 sin(wt — 30°)
v, = 40 sin(wr + 120°)
Og;  <F
FIG. 14.81

Problem 52.



SOLUTION

Qo

The power delivered by the ac supply at any instant of time is

P. = (i, )R = (I, sin wt)’R = (12 sin? wt)R
However,
sin’wt = % (1 — cos2wt) (trigonometric identity )
Therefore,
P. =12 %(1 — cos 2wt ) R

and L [’f‘zR — [%Rcos 2wt (13.30)

Equating the average power delivered by the ac generator to that deliv-
ered by the dc source,

av(ac) — Pdc
2
Im R = ]c:iZcR
2
I/
and Iy = & = 07071,

which, in words, states that

the equivalent dc value of a sinusoidal current or voltage is
1/~/2 or 0.707 of its peak value.



-;-(3 $)(10 V) + %cz $)(10 V) - %(2 $)(10 V)

8s
15V + 108V -10V _ 1.875V

39. a. G =

1{~ I T
.2.[.5] (10 mA) - 2(15 mA) E(5 mA)

2x
2.5 mA - 30 mA - 2.57 mA
2%

= 30mA _ 775 maA
2z

45. Vg= GVPRS) +Q VPR3 + (1 VP2 s) + (-1 V2 s) + (-3 VPR 9 + (2 V2 s)

12 s
Q3
35. a. I =E=M=2Af=2ﬁn(157{—60“)
dile: il X :
Vm _ 100V X 50 @
b |||l et LL2% g =500,L="%=_2° 31847 mH
AR il 3 @ 157 radss
c L=20W
Q4
47. a. xX+jd+3x+jy—jTl=16
E+3)+jd+y—T) =16+ 0
x+3x=16 4+y—-7=0
4x = 16 y=+7-4
x=4 y=3
b. (10 £20°)(x £ —60°) = 30.64 — j25.72
: 10x £ —40° = 40 £ —40°
10x =40

x=4



5x + j10
2-jy

10x + j20 — j5xy — /10y = 90 — j70
(10x + 10y) + j(20 — 5xy) = 90 — ;70

10x + 10y = 90 20 — 5xy = =70
x+y=9

x=9—-y= 20-509 - yy=-70

S5y —y) = %0

¥ -9 +18=0
y = (9 + (972 - s)18)
2

9£3 _¢3

= 3

Fory=6,x=3
y=3x=6
@=3,y=6or@x=6y=3)
80 Zo0°
—_—=4 L -0 =3. -j2=4/L-30°
A L—-0=3464 —j2=4
6 = 30°

S2.

N

"o unnu

Vg + Vp + Ve
60V £30° +30V £-30°+40V £ 120°
(51.96 + j30) + (25.98 — j15) + (~20 + j34.64)
57.94 + j49.64

76.297V £40.59°

and e = 76.297 sin(wt + 40.59°)



