Unit 15 Electromagnetism
Numerical Problems
Important formulas:

. Vs N
> Ratio formula of transformer V—S = N—S
P P

> Equation of ideal transformer V[, = VI,

15.1 A transformer is needed to convert a main 240 V
supply into a 12 V supply. If there are 2000 turns on
the primary coil, then find the number of turns on the
secondary coil. (ALP)
Given Data
Voltage across primary coil =V, = 240V
Voltage across secondary coil = V; =12V
No.of turns on primary coil = N, = 2000
To Find
No.of turns on secondary coil = Ng = ?

Solution
By using ratio formula of transformer
Vi N
N, N,
VN,
Ng = 7
(12)(2000)
Ns =220

N, =100 turns

15.2 A step-up transformer has a turn ratios of 1 :
100. An alternating supply of 20V is connected
across the primary coil. What is the secondafy
voltage? (ALP)

Given Data

Ng

Turn ratio of step up transformer = TN 1: 100
N

No.of turns on primary coil/s N, = 1
No.of turns on secondary €oil = Ng = 100
Voltage across primagycoil =V, = 20V
To Find
Voltage across segondary coil =V; = ?

Solution
By using ratioformula of transformer
Vs N
o Np
v =l
S Np
- (100)(20)
S 1
V,=2000V

15.3 A step-down transformer has a turns ratio of
100 : 1.An acvoltage of amplitude 170 V is applied
to the primary. If the current in the primary is
1.0 mA, what is the current in the secondary? (ALP)

Given Data

N
Turn ratio of step down transformer = Fp =100: 1

S
No.of turns on primary coil = N, = 100
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No.of turns on secondary coil = Ny = 1
Voltage across primary coil =V, =170V
Current in the primary coil = I, = 1.0 mA
I, =1.0x 10734

To Find

Current in the secondary coil = I = ?
Solution
By using ratio formula of transformer, we find V;

Vs Ng
b N,
NV,
V. =
S Np
B (1)(170)
ST 100
Ve=17V
Now, by using equation of ideal transformer
Vol = Vil
V1
[ =PP
R
| (170)(1.0 x 1073)
S 1.7
I, =0.1A

15.4 A transformer, designed to convert the voltage
from 240 V. ac mains to 12 V, has 4000 turns on
the primaryhcoil. How many turns should be on the
secondary coil? If the transformer were
100% efficient, what current would flow through
the primary coil when the current in the secondary
coil was 0.4 A? (ALP)
Given Data
Voltage across primary coil =V, = 240V
Voltage across secondary coil =V, =12V
No.of turns on primary coil = N, = 4000
Current in the secondary coil = I, =04 A
To Find
No.of turns on secondary coil = N; = ?
Current in the primary coil =1, =7
Solution
By using ration formula of transformer

Vs Ng
b Np
ViN,
N. =
%
N — (12)(4000)
ST 240
N, =200
Now, by using equation of ideal transformer
Wlp = Vel
Vsl
[ =
LY
B (12)(0.4)
P 240
I,=0.024
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15.5 A power station generates 500 MW of electrical
power which is fed to a transmission line. What
current would flow in the transmission line, if the
input voltage is 250 kV?
Given Data
Power generated = P = 500 MW
P =500 x 10° W
Input Voltage =V = 250 kV
V=250x103V

To Find
Amount of current = [ = ?
Solution
By using formula of power
P=1V
. P
v
_ 500 x 10°
250 x 103
I =20004
I=2x1034
Examples

15.1 If a transformer is used to supply voltage to a
12 V model train which draws a current of 0.8 A.
Calculate the current in the primary if the voltage of
the a.c. source is 240 V. (ALP)
Given Data
Voltage across primary oil =V, = 240V
Voltage across secondary coil =V, =12V
Current in the secondary coil = I, = 0.8 A
To Find
Current in the primary coil = I,, =(?

Solution
Now, by using equation of ideal transformer
Vol = Vi
Vel
I =
.,
. C (12)(0.8)
N 240
I, =0.04 A
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