Transforming – Revision Pack (P6)
 (
A transformer consists of two coils of wire wound round an iron core. 
The input AC voltage is connected to the primary coil, while the output AC voltage is obtained from the secondary coil (see diagram).
Step-down transformers have MORE turns on the primary coil. 
 
)Transformer Design:
[image: ]
Step-up transformers have MORE turns on the secondary coil. 
How transformers work:
The changing current in the primary coil creates a changing magnetic field in the iron core. 
The changing magnetic field in the iron core induces a changing voltage in the secondary coil:
 (
Number of turns on secondary coil (N
s
)
) (
Voltage across secondary (V
s
)
)Voltage across primary (Vp)   =   Number of turns on primary coil (Np) 

An isolating transformer has THE SAME number of turns on the primary and secondary coil. 
The mains supply is hidden in an isolating transformer. The output terminals are NOT live so there is no danger of you getting electrocuted if you touch them with wet hands. An ordinary circuit is not used because it would be live and could electrocute you if you touched it with a wet hand AND the water and steam in bathrooms could cause damage to the house’s wiring system. 
Energy Loss:
When a current passes through a wire, the wire gets hot. 
The transformer coils and overhead power lines of the national grid get hot and lose energy to the surroundings. 
Reducing Transmission Loses:
Power is a measure of how fast energy is used up.
Power Loss = (current2 x resistance)
The electrical power supplied to the primary coil of a transformer is dependent on the input voltage and current:
Pp = Vp x Ip
Similarly, the output power of the secondary coil is given by:
Ps = Vs x Is
If the transformer is 100% efficient, then the input voltage = the output voltage.
In a step-up transformer, increasing the voltage leads to a decrease in current by the same factor. This assumes that the transformer is 100% efficient; e.g.
If the voltage was stepped up by a factor of 16 to 400kV, then the current in the overhead cables would reduce to 1/16 of what it would be if electricity was transmitted at 25,000V. (25,000 x 16 = 400,000V or 400kV).
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14 This question is about transformers.
Look at the diagram of a transformer.

iron core

00 ume socondary coil
240V 12V

Jenny has a 12V lamp.
She wants to use it from the 240V mail

The transformer she uses has 2000 turns on the primary coil,

Calculate the number of turns on the secondary coil.

The equations on page 2 may help you.

answer ..

pree Turn over
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15 Look at the diagram of a transformer.

primary coil secondary coil
220V input voltage 11V output voltage
4000 turns

(a) Calculate the number of tuns in the secondary coil,

The equations on page 2 may help you

answer tums,

(b) The transformer in the diagram is a step down transformer.

What s different in the construction of a step up transformer?

W]
[Total: 3]
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13 This question is about transformers and electric motors.

(a) Transformers are used in many everyday appliances.

There are three types of transformer
.« stepup
- isolating

«  stepdown.

Which type is used in a bathroom shaver socket?

answer

Explain how this type of transformer makes the circuit safer.
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(b) The diagram represents a transformer.

primary coil secondary coil
4000 tums 200 tums

The following statements describe how a transformer works.
They are not in the correct order.

Put numbers in the order boxes to show the corract sequence.
One has been done for you.

statement order

]
This produces an alternating current in the primary coil.

This induces a voltage in the secondary coil.

]
]
]

@]
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TLevel 3]
Describes the construction of the transformer
AND performs a calculation to determine the tums ratio or
output current
AND explains the process of electromagnetic induction
Quality of written communication does not impede
communication of the science at this level.

(5-6 marks)

[Level 2]
Describes the construction of this transformer AND
EITHER performs a simple calculation
OR gives a partial explanation of electromagnetic
induction.
Quality of written communication partly impedes
communication of the science at this level.

(3-4 marks)

[Level 1]
Describes two features of the basic construction of a
transformer.
Quality of written communication does impedes.
communication of the science at this level.

(1-2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy of
credit.

(0 marks)

6

This question is targeted at grades up to A.
Level 3 relevant points:
« two coils wrapped around core made of iron secondary
less tums than primary
46 x more tums on primary or calculate current =
2300mA
varying magnetic field in primary and varying magnetic
field in secondary inducing an emf.

Level 2 diagram or description of transformer

construction:

« two coils wrapped around (iron) core with secondary
less turns than primary
ratio 230:5 or 2% or sensibly attempted calculation
using transformer equation

Level 1 diagram or description of transformer
construction:
« two coils of ire
wrapped on (iron) core
«  step down transformer

Use the L1, L2, L3 annotations in Scoris. Do not use
ticks.
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flows from P to S and through the resistor or to T (1)

2

ignore current paths afer T
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16 [ (a)

200 (2)
but if answer is incorrect

4000 x (11 + 220) (1)

2

idea of higher output voltage from transformer produces a lower
current from Is= IpVp / Vs / ORA /

current at higher voltage less by a factor of 20 (1)

then

at higher voltage or lower current

there is less heat / power / energy loss in cables because loss
depends on I/

power loss less by a factor of 400/20 (1)

then

idea that therefore low current decreases losses which
increases efficiency (1)

answers must be in correct order to gain full credit

Total

estion

Expected answers

Additional guidance

all values need to be correct
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1

Mark the one answer on the line first. More than one answer is (0)

If no answer is on the line mark answers indicated on the list or
diagram.

If marking on the list or diagram — again more than one answer scores
(0)

downwards (1)

more than one answer is (0)

any 2 from
stronger magnets / AW (1)

more coils / turns / windings / AW (1)

reduce magnet — coil distance / AW (1)

allow more magnets (1)
not bigger magnets (0)

allow increased area of coils (1)
allow soft-iron core (1)

eg move magnets closer (1)
ignore increase voltage / power / supply / current

allow one reference to lower friction (1)
eg using lubrication

Expected Answers

Additional Guidance

100 (2)
but 240/12 = 2000/n / ora (1)

mark answer first — if incorrect look for working

Total
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5 @

200 (2)
but if answer is incorrect

(Ns)=Np x Vs /Vp
4000 x 11/220 (1)

2

idea of more tums in secondary / fewer in primary coil
[

allow correct references to diagram e.g. more tums on
Tight' (1)

allow coils as altemative to turns

not bigger coils
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diode (1)

1

allow LED

(b)

Ve direction low resistance (1)

alternatives to first marking point only
allow idea of threshold voltaae (1)
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idea that user cannot be connected to live /
mains (1)

1

allow only a magnetic link between the two parts of the circuit

1500 / equal number of turns on (primary and
secondary) coils (1)

100 (turns) scores [2]
but if answer is incorrect then
20000/500 =4 000/Ns /AW scores [1]

(Before erratum)

10 000 (turns) scores (2)

but if answer is incorrect then

20 000/500 = 400 000/ N5/ AW scores (1)

Allow answer using figures on diagram

allow N, = 4000 (1)
500 20000

allow Ns = 4000 x 500 (1)
20 000

(Before erratum)
allow N, = 400000 (1)
500 20000

allow N; = 400000 x 500 (1)
20000
allow any error carried forward from amended diagram (2)

(step-down) has fewer turns on secondary / AW

1)

assume explanation of step=down unless indicated
otherwise

allow step-up has more turns on the secondary / fewer on primary
allow correct reference to diagram eg fewer turns on the right

idea of smoothes the output (1)

allow a diagram showing smoothing (1)
allow stores charge and releases it slowly

Any two from

holes lack electrons / holes are positive / AW (1)
holes ‘move’ in the opposite direction to
electrons (1)

holes (appear to move) towards the negative (1)
electrons fill up the holes (1)

ignore incorrect descriptions of n type and p type

allow holes attract electrons

Total
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Marks
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3@

(isolating) no marks
shaver not connected directly to / isolated from
mains or

idea of reduced risk of electrocution / no flow of
current to or through user (1)

3

ot step-up / step-down
allow higher level answers e.g. no flow of current to user from earth
(connection) is possible (1)
low blocks flow of AC from one circuit to another (1)
w decouples one circuit from another (1)
llow no risk of electrocution / shock (1)

alternating magnetic...core

altemating current

induces voltage

altemating magnetic_..primary

alternates magnefic__ secondary

alternating voltage:

all correct (2)
2,3:and 4 in correct order OR 5 and 6 in correct order (1)

Tield lines always at 90°/ right angles to /
perpendicular to the coil / wire / current (1)

allow idea of coil always feels maximum / constant force as it
rotates / tums / spins
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12 Wendy's mobile phone charger contains a transformer.

Look at the information about the transformer.

Input voltage 230V AC
Input current 50mA

Output voltage 5V

Describe, in detail, the construction of the transformer and explain how applying a 230V input
produces a 5V outpu

Include a diagram and a calculation in your answer.

A The quality of written communication will be assessed in your answer to f

(€]
[Total: 6]
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16 This question is about transformers and power transmission.

Look at the diagram of a transformer.

primary coil secondary coll
220 V input voltage 11V output voltag
4000 turns

(a) Calculate the number of turns in the secondary coil.

answer

©0cR 2011
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(b) A town requires 100 000 000 W of electrical power from a power station
Transformers at the power station step up the voltage to thousands of volts.
Look at the information in the table about transmission of power to the town

The information compares two possible supply voltages (20 000V and 4 000 000V).

power requirements of town (W) 100 000 000

current needed (A)

power loss in cables due to heating (W)
ey orransmison

Itis more efficient to transmit at 400 000V.
Explain why

Use relevant equations in your answer.

1
[Total: 5]
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