Tutorial - 1-02-h

Question 1 (17-6)

6. Write the mesh equations for the networks of Fig. 17.62.
Determine the current through the resistor R;.
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Question 2 (17-8)

*8. Write the mesh equations for the networks of Fig. 17.64.
Determine the current through the resistor R,.
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FIG. 17.64
Question 3 (18-13)

*13. Find the Thévenin equivalent circuit for the portions of

the networks of Fig. 18.120 external to the elements
between points a and b.
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SOLUTION

6. a.

| I

2D 2] Dz
% & &
LIZ, +Z;) - Z)], = E, - E,
LiZ, +Z3) - Z,1, = E;, - E;
@, + )L, - Z,; = E, - E,
LI, + (4, + LI, = E, - E;
Using determinants:

IR1=I.|

LI(Z, + Z,] - Z,], = E,
L(Z; + Z3] - Zy1; = -E,

@ + I, - )], = E,

_ € - E)Z, + Z;) + ZE, - Ey

L+ L+, = -E
L =1 = F1% + 73 - L)E,
O T v I + 42,

Z, =120 +,j120 = 16971 @ £45°

Z,=30 L0°
Z;= —j1 g0

E, =20V £50°
E, =60V £70°
E; =40V £0°

= 2.552 A £L132.72°

Source conversion:

E,=1Z=(6A L0280 £0°
=12V £0°

Z,=20+200+,200=220+,200
=29.732Q £42.274°

Z,= —j100 =100 £-90°

Z;=10Q £0°

= 0.495 A £72.255°



Iz, = Iog = 0.681 A £ -162.9°

L L Z,=50/.0°2Z,=50 £90°
Z, /D Z, Q Z z;=4nzo°,§:=snz—90°
Zs=40/.0°Z5=60+,80
+ + E; =20V £L0° E, = 40V £60°
E1® Z, @Ez' .
Zs
LZ+Z; + Z) - L,Z, - 37, = E,
L2, + Z3 + Zg) - 1)1Z, - LZ = -E,
@y + Z, + 2], -2l = 203 = E,
Ll + ( + 23 + Ly, = Zsl; = -E,
—Z4Il - Zslz + (Z4 + ZS + 26)13 = 0
and determinants:
L oL = E(Z°2" - Zg) - EXZ,Z" + Z,Z9)
R,=h =
: Z'Z°L" - L5) - LZZ" + Z,Ls) - Zy(ZyZs + Z,Z")
=3.04 A £169.12°
zZ,
-'.
E Z;,=102+;200 Z,=—j200
2] D [&] Y S Z, =809 L0° Z,=60 LO°
Zs =150 L9%0° Zg=100 £LO°
Zs zZ, Z,=50 Z0° Z;=50-,200
. E, =25V L0° E, =75V £20°
@ D &Y
5, —=—1 5%
@4 + Zg + Zp) - L,Z, — 1,Z5 = E,
Iz(zl+Z2+Z4)—IIZ4—IszQ=0
L@Z, + Z; + Zg) - LZ, - 1,25 = —E,
L(Zs + Zg + 29 - LiZg — L,Zg = 0
(Z4 + Zg + Zp)]; - ZI, + 0 - Zgl, = E,
_Z4II+(Z|+22+Z4)12 ""ZQIS +0 =0
0 = Zh, + (Z, + Z; + I, - Z3l, = -E,
~Zdl, +0 - Zly + (Zs + Zg + Zpl, = 0
Applying determinants:



a. From#27. Zp, = 7,[2,
Zn = ZN = 21.312 n £32.196°

@ [&] [¢ T E»zZ-un

= (0.1 A £0°)(21.312Q £32.196°
= 2,131 V £32.196°

2

b.  From #27. Zp, = Zy = 6.813 2 £ —54.228° = 3.983 @ — j5.528 0

Z, =20 £0°27 =8QL-90°
. Z,=40/9°7Z,=100 £0°
v, |2, E=50V .0°
Q) 2 ZE
il G il s Ay A [
v |2, ) E :
5 ™ o _ @0 L)OV L0
(i w40 +2 8 Z0°](10 @ - /8 0)

= 47.248V L24.7°

Vi=E—-V,=50V £0° - 47.248 V £24.7° = 20.972V Z —70.285°

ZyV, (10 @ £0°)(20.972 V £ -70.285°)
- = - : = 16.377V £ —-31.625°
M Y 100 -8 0
Ep =Vo + V, =47.248V £24.7° + 16377V £ -31.625°

= (42.925 V +j19.743 V) + (13.945 V —j8.587 V)
= 56.870 V + j11.156 V = 57.954 V £11.099°




