= —5.97 + j29.46Q

The resultant equivalent delta can be obtained as shown in Fig. E2.20(b).
1

~5.97 +29.46 Q

24.54 + j4.435 Q

Z
oﬁ 23 3

PRIl For the circuit shown in Fig. E2.21(a), using star-delta transform|

obtain the voltage to be applied across AB in order to drive a current of 5 A into the cir
3Q

2

2Q 58

A 5Q 109§ B

3Q 10 Q

9Q

FIG. E2.21(a)

Solution ”
The equivalent star for the delta configuration of resistors 2€2, 3 Q and 5 can be obtaif®
—_2X3 _o6Q
2+3+4+5
R = 25 10
24345
3x5
=——=15Q
& 24+3+5
The star equivalent configuration is drawn as shown in Fig. E2.21(b).
1Q 3Q 5Q
AAN— NN ANN—
0.6Q B
A O—MN— § 100 —
AVAVAY A" — AN\
1.5Q 9Q 10Q
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qimilarly, the equivalent star as shown in Fig, E2.21(c) for the delta configuration of
tors SO, 10Q and 10O v obtadned ay

ponint
! 0
s 104010 °
R, Sx10 20
S4H10410
, 10> 10
R, - 40
YOS 110410
44 21
AN AA,
0.6 Q 210
A O \/\/\ /\/'\y/\/ () B
AVAVAY AYAVAY,
10.5 Q2 462

FIG, E2.21(c)
The total resistance between the terminal AB is

5
Ry =06+ 2145 4o 68430
6+14.5

Given, the current through the terminal AB, /,, = 5A.
Therefore, according to Ohm's law, the voltage across AB is
Vo= I yR,y = 5x6.843 = 34215V,
SUTERTH Calculate the resistance R, when all the resistance values are equal to
'Q for the circuit in Fig, E2.22.
Solution

Given: The value of all resistances in the circuit is
Q. The equivalent star for the delta configuration of

esistorg connected to the nodes ‘a-e-b’ is obtained as X ;\ AMW <

R =R, =R =t Ta h ’

1 = = ".—l+l'l“l 3 //// \\\‘
Simj ~ — 4
“;‘llllll'lrly’ star conversion of the delta configuration e o \_, <
"eSIstors connected to the nodes ‘c-d-¢’ yields ;
1x1 I

R =R, =R, = 1414 1 3 Q

The sty

quivalent configuration is drawn as shown  ©

22(b) and its simplified circuit is shown in
22(¢), FIG. E2.22

o y

M Fig 1y
Fig. 5




13Q

The equivalent star as shown in Fi
connected to the nodes ‘b-g-f” is obtained as

2 1
_x_
R,=231\34=0.O9SQ
37373
1 4
hx_
R=-33 _41900
2,14
373
2 4
_x_
33

R, =2\1i—=0.3819

373
The circuit is further simplified using
reduction techniques as shown

. 1714 Q

network
in Fig, E2.22(e).

FIG.E2 20(0)

Hence, the resistance between terming] ab, R, =0.53 30 .

—

g- E2.22(d) for the del

O a lﬂ]/3)§4/3 Q

13 Q §

13 Q

VW

(13413 o

ta configuration of r

13 Q

0589
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For the circuit shown in Fig. E2.33(a), using star-delta conversion, find
the current flowing through the 10 resistor.

0@ A
WA = 3
: . | I 025Q

I 2Q 2Q L,y

) - 1.5Q

40V — ANV
12Q
2Q 2Q
2Q 2Q
FIG. E2.23(a) FIG. E2.23(b)
Solution

The equivalent star as shown in Fig. E2.23(b) for the delta configuration of resistors 2€2,
2Q and 12 Q can be obtained as

2
—_2X2___o250
2+2412
=212 _ 50
2+2+12
R=—2X12 _is50
2+2+12
The total resistance of the equivalent circuit shown in Fig. E2.23(b) is calculated as
3.5x3.5
—104025+—-—=12Q
Br + 3.543.5 o
Hence, according to Ohm’s law, the current through 10 € resistor 1s
Lo = LA = 3.333A
R, 12

e WV Find the value of R and current through it in the circuit shown in

Fig. E2.24(a) when the branch AD carriers zero current.
A

10 Q
3Q

D

v 4Q
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Solution it can be replaced by an open Cirg

is zero, Cuit a .
Since the current in the braﬂc}1 /:I?er reduced as shown in Fig. E2.24(b), (¢ and (d)ShW"
1 ut e .., W)
in Fig. 2.24(b). The circuit 18 iaise]
A P WM
3Q 1111 : ! .
N Cr N B¢ —yy /
/ »C C(12+ R 4
) e WW LT )
B \1\2\9 & 7 """
..... AN ——h—w,
oV 49 10V 40
5(12+R)
5+12+R
I AN ——
R 4Q !
AY
FIG. E2.24(d)
Therefore, the current, [ = 10
N 5%(12+ R)
5+12+R
1017+R)  10(17+R)

68+4R+60+5R 9R +128
Applying the current division rule to the circuit shown i Fig. E2.24(c), we &

L =fxe—m3__ Mx s 50
CH24R)  (9R1128) (174 R)  OR+12Y

and =1, \124R) _10074R) (124 R) 10(12+R)

. (54124 8) " (98 +128) " (174 R) ~ (9R+128
ince the branch current AD is zer ink E
must have equal potentjg). 0, the nodes A and p i in the circuit shown

lnC-, VA(. = D > Or 12 x 2 — Il x R



Network Reduction and Theorems

2x10x(12;R)
\

dr :m\R
: 9R+128 ~ 9R:12%
240+ 20R = 50R

Therefore. R == 8 Q.

Find the €quivalent resistance between B and C, for the circuit shown in
Fig. E2.25(a).

'Vv‘\/ V C

FIG. E2.25(a)

Solution
The star configuration of resistors 24 Q, 1.6Q and 3.84Q is converted to delta configuration
as shown in Fig. E2.25(b), where

R _ 384x1.6+24x1.6+3.84x24 3.84x24
=

=384+24+————_—12Q
1.6 1.6
R _384x16+24x1.6+384x24 384x16 164384280
5c 24 24
R, = 384x1.6+24x1.6+3.84x24 16+ 24x1.6 124-50
3.84 3.84

The circuit shown in Fig. E2.25(b) is reduced further as shown in Fig. E2.25(c) and (d).

Bfr —  AMA— N ¢
8x8
3+8 1Q

FIG. E2.25(c)
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