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Kirchhoff’s current law (KCL) states that the algebraic sum of

currents entering a node (or a closed boundary) is zero.
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Kirchhoff's voltage law (KVL) states that the algebraic sum of all

voltages around a closed path (or loop) is zero.
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Determine the value of voltage V shown in Fig. ‘i
50 V — 60 |V
2 B
4 Q) O
50V —
o b e ()
out — in
T L R; + R,

Voltage V= (=) X 50 = 30 [V]
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Two resistors are connected in series across a 24V su pply and a current of 3A flows in

the circuit. If one of the resistors has a resistance of 2(2 determine:
a) The value of the other resistor and

b) The potential difference (P.d.) across the 2C) resistor.
If the circuit is connected for 50 hours, how much energy is used?

R,=2Q R,
. FESONS
V
A 1
[=3A
a7t
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a) Total circuit resistance R =

Value of unknown resistance R, =8 —2 = 6 [Q]

b) P.d. across 2€2 resistor, Vi=1:R,=3%X2=6[V]
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A, TR
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Energy used = power X time

W=VXIXt

W =24 X3 x50=3600Wh = 3.6 kWh
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For the series-parallel arrangement shown in Fig. find

a) The supply current,
b) The current flowing through each resistor and

c) The p.d. across each resistor.

HE-:'SQ
—L 1
Ri=25Q Ay =40
— 1
R,=20Q
/ [—
200V o
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a) The equivalent resistance R_of R, and R, in parallel is:

The equivalent resistance R, of R, ,R_and R, in series is:

Ry =25+ 1.5+ 4 = 8[Q]

Supply current [ = _ = 25 [A]
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b) The current flowing through R and R, is 25A. The current flowing through R,

[ny = Rs [ = ° X 25 = 6.25 [A
RL™\R,+R;)  ~ \6+3 =625 [A]

The current flowing through R,

[ne = R, [ = 6 x 25 = 18.75 [A
RST\R,+Rs/  \6+42 = s i

(Note that the current flowing through R, and R, must add up to the total current

flowing into the parallel arrangement, i.e. 25A)
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c) The equivalent circuit is shown in Fig.

P.d. across R,,i.e.
F}.1=2.5 Q HX=1'5Q H4= 4Q

— -1
V1:I'R1:25X25:625 [V] Vi -/, -t Vi
1=25A
200V

P.d. across R, i.e.

Vg =1+ Ry = 25 X 1.5 = 37.5 [V]
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c) The equivalent circuit is shown in Fig.

Hence the p.d. across R, Ry=25Q Ay=15Q R4=40Q
V,=1-R;, =25%X4=100[V] lf,—j
I=25A
200V

Hence the P.d. across R,

= p.d.across R; = 37.5 [V]
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For the arrangement shown in Fig. find the current |

[ 20 4140 I

17 V 2 Q 8 Q
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Req = 11(2//8) +1.4]//9} + 2 = 4.25[Q] l

[= -4
= 325 A
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