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NSW Module 6Electromagnetism
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MASTERING PHYSICS

6.14 Ideal TransformersAnalyse quantitatively the operation of ideal transformers through the application of V
P  __ 

V
S

 = N
P  __ 

N
S

 and V
P I

P = V
S I

S.

Ideal transformers
• An ideal transformer is one  

in which no energy losses 

occur.• AC voltage applied across 

the primary or input coil 

produces AC current in the 

input coil.• This induces a changing 

magnetic field in the soft  

iron core. • This changing magnetic field 

in turn, induces a changing 

emf in the output or 
secondary coil which induces 

the secondary current. 

• There are two types of 

transformers:(a) Step-up transformers.

(b) Step-down transformers.

• The equation connecting 

these variables is:

Emf across primary coil 

_______________________________ 

Emf across secondary coil
 = number of turns in primary coil 

________________________________________ 

number of turns in secondary coil
 = 

V
P  ___ 

V
S

 = 
N

P  ___ 
N

S

 = 
I
P  __ 

I
S

• From the law of conservation of energy, we get the equation:

Where V
P  = input AC voltage across primary coil

 
V

S  = induced output AC voltage across secondary coil

 
N

P  = number of turns in primary coil

 
N

S  = number of turns in secondary coil

 
I
P  = input AC current in primary coil

 
I
S  = output AC current in secondary coil

Primary
coil

Secondarycoil

Step-up transformer

 

N
S greater than N

P
V

S greater than V
P

I
S smaller than I

P

• The output voltage is greater than the input voltage.

• Output current is less than input current.

• The secondary coil has more turns than the primary coil.

Primary
coil

Secondarycoil

Step-down transformer

 

N
S fewer than N

PV
S less than V

PI
S more than I

P

• The output voltage is smaller than the input voltage.

• Output current is greater than input current.

• The secondary coil has fewer turns than the primary coil.

Power in = power outV
p I

p  = V
s I

s
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NSW Module 5 
Advanced Mechanics

MASTERING PHYSICS

Sample Questions
Questions

1. (a)  Which of these measuring instruments would be the most precise instrument for measuring the 

volume of a liquid?
(b) Justify your answer.

Burette
Measuring cylinder

Pipette

Volumetric flask

Stopcock

Calibrationmark

2. Explain why a more precise measuring instrument can give a more accurate reading.

3. In your own words, explain the difference between accuracy and precision.

4. The diagrams show where four darts hit a dartboard. Describe each set of results in terms of being 

accurate and precise.

B

XX XX

A

X

X
X

X

C

X X
XX

D

X

X

X
X

5. The mass of an object was 5.6 g. Four students measured the mass independently and their readings were 

6.4 g, 6.3 g, 6.6 g and 6.2 g. 

(a) Are these readings precise? Justify your answer.

(b) Are these readings accurate? Justify your answer.

(c) Outline how the results in (b) could have occurred.

NSW Module 2
Dynamics 35

Science Press
ISBN 978-0-85583-8218

MASTERING PHYSICS

2.14  Horizontal Blocks In Contact and  

Masses Connected By Strings

Use Newton’s laws of motion and in particular the third law, to describe static and dynamic interactions 

between two or more objects and the changes that occur resulting from a force mediated by fields.

Horizontal blocks in contact• Consider X, resting on a smooth horizontal surface being pushed by a force of 64 N to the right. 

• X is in contact with Y and therefore pushes against object Y. 

• By Newton’s third law, Y will push back on X with an equal but opposite (direction) force.

• In this example the applied force will accelerate X and Y to the right at 4 m s−2. (a = applied force ÷ 

total mass = F/(m
A + m

B) = 64/16 = 4 m s−2). 

• Both masses accelerate to the right at 4 m s−2. This means that the:

 − Net force on X = m
Xa = 6 × 4 = 24 N right

 − Net force on Y = m
Ya = 10 × 4 = 40 N right

 − Note that force on X + force on Y = 24 + 40 = 64 = applied force.

• The only way that Y can have a net force of 40 N acting on it is if X pushes on Y because the applied 

force is not directly in contact with Y, This is ‘the action’ of X on Y.

• The reaction of Y on X is 40 N to the left. 

• Note that the net force acting on X = 64 right – 40 left = 24 right which is what the situation is.Y = 10 kg
 

40 N to the left

X = 6 kg

40 N right

64 N right

Net force on X = 64 – 40 = 24 N  

Net force on Y = 40 N right

An alternate way to analyse this situation

• Let F
XY (the force of X pushing on Y) and F

YX (the force of Y pushing back on X) be the action-reaction 

force pair acting on X and Y at the interface where they are in contact.

• Then the equations of motion for these masses are:

 − For X: net force = m
xa = F – F

YX

 − For Y: net force = m
ya = F

XY

• Substituting the appropriate values:

 − For X: net force = 6a = 64 – F
YX

 − For Y: net force = 10a = F
XY

 − So 16a = 64 − So a = 4 m s2
• And, solving:• The magnitudes of the interface action-reaction 

forces are: F
XY  = F

YX  = 40 N

8 NSW Module 1Kinematics
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MASTERING PHYSICS

1.2/3 Motion-Time GraphsUse mathematical modelling and graphs to analyse and derive relationships between  

time, distance, displacement, speed, velocity and acceleration in rectilinear motion.

Describe ways in which the motion of objects changes and describe  

and analyse these graphically for velocity and displacement.

Displacement-time graphs 1Displacement-time graphs
• Read directly from the graph to find the 

distance travelled or the displacement of an 

object at particular times, or vice versa. 

• Calculate the speed or velocity of the object 

from the gradient of the graph.

• Notice that because distance is a scalar 

quantity, direction is not required on the 

y-axis of a distance travelled-time graph.

• Notice that because displacement is a vector 

quantity, direction is required on the y-axis of 

a displacement-time graph.

Example
The graph tells us (amongst other things) that:

(a) The object travelled 16 m in 4 s.

(b)  The displacement of the object travelled after  

2 s is 8 m east.(c) At 2.5 s the object had travelled 10 m east.

(d) From the gradient of the graph we get:

 Gradient = 
rise  ____ 

run
 = 

16  __ 
4

 = average velocity = 4 m s–1 east

(e)  As the gradient is constant, velocity is 

constant.
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Sample Questions
Questions

1. With reference to the graph:

(a) How far did the object travel in 7.5 s?

(b) When was the object 10 m from its starting 

position?(c) What was its velocity at time 2.0 s?

(d) What was the velocity of the object at time 3.5 s?

(e) Account for the similarity in your answers to  

(c) and (d).
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Key Skills Through Science 
             $49.95
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Section 2
80 marks Attempt Questions 21 to 38 

Allow about 2 hours and 25 minutes for this part
Question 21 (3 marks)

A satellite, X, is in orbit around the Earth with an orbital radius of R km, in position P as shown in the 

diagram. In this position it has −E joules of gravitational potential energy.

PR

2R

Q

U = –E 

Sarah studied this diagram and then stated that moving this satellite to position Q would halve its 

gravitational potential energy, but this change in potential energy would not equal the work done on it, 

and therefore she had found an example of a situation which violated the law of conservation of energy. 

Evaluate Sarah’s statement................................................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................................................
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MASTERING PHYSICS

Section I
20 marks Attempt Questions 1 to 20  

Allow about 35 minutes for this section

Use the multiple choice answer sheet for Questions 1 to 201 A DC voltage was applied to a cathode ray tube and it was observed that the cathode rays travelled in 

a straight line beam which was affected by a magnetic field.

What could be concluded from this observation?

A. Cathode rays must be charged particles.

B. Cathode rays are electrons.
C. Cathode rays will not be affected by an electric field. 

D. Cathode rays have very little mass. 

2 A sample of radioactive element X decayed over time. The graph shows the percentage of element X 

remaining from the initial sample as a function of time.
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How much of a 20 g sample of element X would remain after an hour?

A. About 2.5 gB. About 4.8 gC. About 24 gD. About 76 g

7
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MASTERING PHYSICS

Mastering Physics HSC 
Sample Exam Papers and Answers 

$39.95


