www.topstudyworld.com Physics

Numerical Problems

15.1 A transformer is needed to convert a mains 240 V supply info a 12 V supply.
If there are 2000 turns on the primary coil, then find the number of turns on the
secondary coil.

Answer

Input voltoge, Vi = 240 V
Ovutput voltage, V.= 12V

Turns on primary colil, N = 2000
Turns on secondary coll, Ny =¢

By the formula of turn ratio In transformer,

we have:
V, Ng
Vp Np
—~ ¥s
or N¢ = ;‘;" X Np

Putting the values, we get:

N, = — x 2000

FL A

N, = ]00 fums

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

Answer

{As the tum ratio is given, i.e. N, N
in step — up transformer, or 1: 100
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It means, that: %- = “1’—"

P

Also, input voltage, Vp = 20V
Output voltage, V. =2

Applying the formula:

Putting the values, we get:

¥s _ 100
20 1
V'5,=20’It Im
VE=2000vOH

15.3 A step-down transformer has a turns ratio of 1: 100. An A.C voltage 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?

Answer
As a step-down transformer is given; So:
Ng: N

It means that, 100 :1

l

Therefore, L
Nr, 100

Input A.C voltage, Vp = 170V
Output A.C voltcge, Vs =¢
Input cumrent, | = TMA

=] x]103A

Output current: Is =¢
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we know that

Ve _ N

Ve Np

or Vi=—= XV

puthng the valves, we get:

V.= — X 170
100

or V.= 1.7V
Now, applying energy conservation formulo

V;}I-;; = Vgl;’,

Vol
= IE-—L

\'1
Putting the values, we get:

170 < 10 “
1 7

or L =0.1A

|1=

15.1 A transformer, designed to convert the voltage from 240 V A.C. mains tfo 12

V, has 4000 turns on the primary coil. 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?

Answer

Input voltage, Ve =240 V
Output voltage, V.= 12V
Input curent, I =¢ .

Output current, L= 0.4 A

Turns on pnmary coil, N = 4000
Turns on secondary coll, Ny =¢

we know that
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Np  Vp

V.
— N;=*—"'>( N
Vp P

Putting the values, we get:

_ 1z
N:-z-m x 4000

or Ns = 200 turns

Applying energy conservation formula

Vr.:'::: = Vil

Vil
s |p= $*S
VP

Putting the values, we get:

l 12 x0.4
P 240

or

15.5 A power station generates 500 MW of electrical power which is fed to a
fransmission line. What current would flow in the transmission line if the input
voltage is 250 KV?

Answer

Input power, P= 500 MW
= 500 x IOtW

Input current, |, =¢

Input voltage, Vi =250 kv

=250 x 10°V
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we know that,

P =V,

— = —
- Vp
Puthng the values, we get:

SO0 x 10"
250 x 104

I, =
Or Il = 200A

or |I;; = 2X lO"'Al

15.6 The diagram shows a wind turbine which runs a 150-kW generator with an
oufput voltage of 1000 V. the voltage is increased by transformer T; to 10,000 V
for fransmission to a town 5 km away through power lines with a total resistance

of 20Q. Another transformer, 72, at the town reduces the voltage to 250 V. Assume
that the transformers are ‘ideal’.

’
i l

) R owmasiance - 20 YE |

Skm

When the system is running at full power:
a) What is the current in the power line?

b) What is the voltage drop and power loss along the power line? Also find the

voltage at the input to the town transformer.

Answer

Power given o transmission ine, P= 150 kw
= 150 x 103 W

Output voltage from transtormer, T, Vs = 10000 V
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Resistance in transmission line, R = 2 Q
Cument through transmission line, |, =¢

a) We know that P = V. I,

or |y = =

Putting the values, we get:

_ 150 x 10*
10000

b) 1): Also, we know that

I

V=R
= V=15x2
It shows that 30 V voltage will be drop along the power line.
i) Power along transmission line, P' =¢
We know that,
P'= VI
=30 x15
It shows that 450 W power will be lost along the transmission line.
n) Voltage given to transmission line, = 10000 V
Voltage lost along transmission line = 30 V
So,
Voltage at input of T; = 1000-30

=99/70V
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