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Example 1: Calculate the total resistance Rt in the following circuit, then
calculate the current following in the circuit.

+ oA
- o—AAN
Sol. Rr=R;+ R+ R3
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Rr=2kQ+5kQ+20kQ =27k Q
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Example 2: Three resistances are connected in series with 12 'V supply,
so that the current flow 1s (6 mA). If one of the resistance equal to (1 k Q),
while the voltage across the second resistance is (3.6V), calculate the
value of the third resistance.

Sol.

Ry =

V12V 12
7 = 2000Q = 2 kQ

T 6mA  6+1073
If the voltage across the second resistance is (3.6 V) and the current

1s (6 mA) then by using ohm's law
|4 3.6

]~ 6103
Rr=R;+ Ry+ Rj

= 600 Q

2000 = 1000 + 600 + R3
2000 = 1600 + R3
R3 =2000-1600 = 400 €

(Parallel Resistors Circuits) ¢\ sill Ao <lagliall il g2 -2
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Example 3: calculate the total resistance of this circuit

R,

3KQ 2KQ

5KQ
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= + +
Ry 5kQ 3kQ  2kQ
(0.2%10%)+(0.33*107)+(0.5%107)— =
T
(1.03*103)— =
Rt

Ry =971Q
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Example 1: find the voltage needed so that a current of 10 A will flow
through the series circuit shown below
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Sol:

Step 1. Find total resistance.

Rr=R,+R,+ Ry
=2+34+5=100

Step 2. Find the voltage

Vr = IRy
= 10(10) = 100V

Example 2:1in the following circuit, a 12-V battery supplies a current of 2
A.If R, =2Q, find R; and V.

-+
Ve=12V=

~N
> D

:

<
<
<

Sol:
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Step 1. Find R;. By Ohm’s law,

Step 2. Find R,.
Ry = R, + R;
Transposing,
Ri=Rr—R,=6~-2=4(
Step 3. Find V,.
Vi=1IR,=2(4) =8V

Example 3: For the circuit in Fig. below, find the voltage drop of R3.

Rl 2
1'0'; l'S'Vﬁ

60V f;: $ 8,
1 ‘AV #SAV
T

Sol:

Sum of voltage drops = applied voltage

10+ 15+ V,+8+ 10 =60

43+ V, =60
Vi=60—-43 =17V
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Example 4
Find current | in the circuit below and the current passing through each of the resistors in the circuit.

|
—

7v (t) 1000 S 4000 S 200102 g

Solution to Example 4
The three resistors are in parallel and behave like a resistor with resistance Req given by
1/Req=1/100+1/400+ 1/200
Multiply all terms by 400 and simplify to obtain
400/ Req=4+1+2
Solve for Req to obtain
Req=400/7Q
The main current | is given by
I=7/Req=7/(400/7)=49/400 A
We now use Ohm's law to find the current passing through each resistor.
The current through the resistor of 100 Q: 11 =7 /100 A
The current through the resistor of 400 Q: 12 =7 /400 A
The current through the resistor of 200 Q: 13 =7 /200 A
As an exercise; check that the sum of the three currents above is equal to the current | =49 /400 A.

(Series-Parallel Circuits) (s )53l ) gl 48 jall il gal) -
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Example 5: Calculate the total resistance in this circuit.
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Sol.

R.R
Rup = _17z
R, + R,

33k (6.2kQ)
48 7 (3.3 kQ) + (6.2 kQ)
_ Ra(Rs + Re)
R, + Rs + R,
o 1kQ(1.07 kQ)
DT 1kQ+1.07 kQ

= 2.15 kQ

CD

517Q

So the circuit will be
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R1= Ras+ R3+ Rep
Rr=2.15kQ+1kQ + 517K
Rt= 3.6 kQ)

Ex 6.Calculate the effective resistance of the following combination of
resistances between points A and B and the total current.

AW
18 p 8 B
L 4 O—‘C VA —0
6
AL
3
AA
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Solution. Resistance between 4 and C
= 63=2Q
Resistance of branch ACD = 18 +2 =20 Q

Now, there are two parallel paths between points A
and D of resistances 20 Q and 5

Hence, resistance between 4 and D =20 5=4 Q
..Resistance between 4 and B=4+8=12 Q
Total circuit current = 60/12 =5 A

EX 7.Find current through 4Q resistance.

Fig. 1.26

Solution. Simplifying the series-parallel combinations, and solving the circuit, the source cur-
rent is 10 amp. With respectio 0, ¥, =40, V, =40 -16 = 24 volts.
f, = 4 amp, hence 7, = 6 amp
= V=L, x 1.6 =24-9.6 =144 volts

Ve
I; = 14.4/4 = 3.6 amp, which is the required answer. Further /, =24 amp.
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Example 2.10. Two resistors R, and R, are connected in parallel to a certain supply. If the
current taken from the supply is 5 A, calculate the value of R,. Given that R, = 6 Q and that current
through R, is 2A. Also find the total power absorbed by the

circuit. 1=2A i
Solution. Fig. 2.13 shows the circuit arrangement.
Current through R,, [, = 5-2=3A 1324 >
Supply voltage, V=15LR=3x6=18V I, R,=60Q
R, = VIIL=182=9Q
Power absorbed by the circuit
= I7R, ¥ 1} R,
= (2 x9+(3) x6
= 36+ 54 - b L4
= 90 watts Fig. 2.13

Example 2.12. Three resistors 4 £, 12 Q and 6 Q are connected in parallel. If the total
current taken is 12 A, find the current through each resistor. .
Solution. Fig. 2.14 shows the circuit arrangement.

_.1— = l'l'L"I"‘l‘
Rp 4 12 6
_ 6 40
12 AN ———
! Rp = 12/6=2Q 1
12 A 12 §.
P.D. across the parallel circuit,
V = IR,=12x2 ' 62
=24V e EN N o
Current through4 Q) =24/4 =6 A
Current through 12 @ =24/12=2 A - Fig. 2.14

Current through 6 Q =24/6 =4 A
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Q1: calculate the total resistance

Ji 3 2 2
——AANN AAAN AMN— 4
100V
e 3
_ & §12 é 4
OB
Rt=25Q0)
4. What s the drop across the 150 £ resistor in Fig. 2.6 7 1533 V]
470 33003 12000
l .WVV‘ _l_ l !W W
15V= =22V oV = %1.5&@
150 & 1800 3800 470
Fig. 2.6 Fig. 2.7
5. Calculate the current flow for Fig. 2.7. [3.51 mA|

Find the equivalent resistance between points A and B in the circuit shown below

Page 14 of 15



Department of Medical Instrumentation Techniques
Engineering. Fundamentals of Electrical

Engineering
[10 Q]
5. Find the voltage across and current through 4 k€ resistor in the circuit shown in Fig. 2.39.
[4V;:1mA|
R, =60 Q

R,=40Q Ry=20Q

Re=10002

Ry =50 Q l'

R=10002

Fig. 2.39 Fig. 2.40

6. Find the current / in the 50 Q resistor in the circuit shown in Fig. 2.40. B _‘|1 A]
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