


A series-parallel configuration is one that is
formed by a combination of series and parallel
elements.

A complex configuration is one in which none of
the elements are in series or parallel.



Reduce:

Reduce the circuit to its simplest form across the
source and then determine the source current (/).

Return:

Using the resulting source current (/) to work back
to the desired unknown.



Problem 11. Resistances of 10£2. 202 and
302 are connected (a) in series and (b) in

parallel to a 240V supply. Calculate the
supply current in each case.

() The sers cirouit s hown in Fig. 321~~~ 102~ 202 90
1 ' I
e equivalet resstance

Rr=1004 200+ 300 =600

Al

O« 240V 0

oupply curtent [ = — = — =44

k60 Figure 5.1




1 1 1 1 6+3+2 Il Iy 100Q

R 10 0730 606

60
hence Ry = m Q

Supply current |
V. 240 240 x 11

| = = = - ‘“\ 24 V
Rt 60 60 0

11 Figure 5.22



Problem 12. For the series-parallel
arrangement shown in Fig. 5.24, find (a) the
supply current, (b) the current flowing
through each resistor and (c¢) the p.d. across

each resistor.

p.d. : potential difference

sl 3.8 Malip.d.

R,=60

Ay =40

Figure 5.24




(a) The equivalent resistance R, of R> and R; iIn
parallel 1s:

P _6x2
642

The equivalent resistance Ry of Ry, R, and R4
In series 1s:

== 1.5%

Rr=254+154+4=8Q

Supply current




(b) The current ﬂowmg through R, and R4 IS 25 A
The current flowing through

R_:( K3 )]:(L)zs
R> + R3 6+2

= 6.25A

The current flowing through

R>
R3=( — )l
R> + R3

6
25 =18.75A
(6+2) y




p.d. across Ry, 1.e.

Vi=IR, = (25)(2.5) =625V

p-d. across Ry, 1.e.

Vg =0 =IO 1L.2) =35

p.d. across Ry, 1.e.

Vi=1IR; = (25)(4) = 100V
Hence the p.d. across R»>

= p.d. across R; = 37.5V



Problem 13. For the circuit shown in

Fig. 5.26 calculate (a) the value of resistor
Ry such that the total power dissipated in the
circuit 1s 2.5kW, (b) the current flowing in

each of the four resistors.

’1 R1=150 13 R3=38 Q
Rx
12 ’4
Vi I \£
/
O 250 V

Figure 5.26



a) Power dissipated P = VI watts, hence

2500 = (250)(1)

ie/—m—
50

From Ohm’s law,

10A

V250
RT—T—W_ZSQ.

where Ry is the equivalent circuit resistance.

The equivalent resistance of Ry and R; in par-

allel s
15x10 150 _
15410 25

The equivalent resistance of resistors Ry and Ry

in parallel is equal to 25Q — 6, i.e. 19Q.

The voltage V| = IR, where R 15 6, from above,
1e. V= (10)(6) = 60V. Hence

Vy=20V-60V=190V
= pd. across R3

= p.d. across R,
h 1
KB

Thus [, = 5A also, since [ = 10A. Thus

vy 10
R=—=—=3%0
"I 5

JA

l;



Problem 14. For the arrangement shown 1n
Fig. 5.27, find the current /.

v |fee 2o [po

Figure 5.27



o 17
425

From Fig. 5.28(b),

4A

9 9
I = (9+3)(1)= (E)(4)=3A

From Fig. 5.27

2 2
Ix = (2+8)(l|)= (ﬁ) (3)=0.6A




R;, Ry and Rs are connected in parallel and their
equivalent resistance R 1s given by

]_l+l+ I 6+3+1 10
R 3 6 18 18 18
hence R = (18/10) = 1.82. The circuit i1s now
equivalent to four resistors in series and the equiv-
alent circuit resistance=1+22+18+4=9Q

R=10 A,=22 0
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Find the indicated currents and voltages for the network
shown in Fig.
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Find the current /, and the voltage V, for the network

shown in fig .

+

R, =30V, Ry =6 R4§SQ

|




a. Find the voltages V,, V, and V,, for the network in Fig.
b. Calculate the source current /.

R; Ry
—W—r—W\
60 20

1 “ab
R, aJ+ R,
- — WV ]
E,=—=6V 50 30 18V ==_ E,

i)




Calculate the indicated currents and voltage in Fig.

4kQ T ;
R, § 8 k() Ry = 24 kO E==12V
R Rs / =1k

FIG. 7.22
Example 7.9.



