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SECTION B – continued
TURN OVER

Question 2 (3 marks) 
A positively charged particle carrying a charge of +1.5 × 10−8 C enters a region between two large, charged 
plates with opposite charges, as shown in Figure 2.
The potential difference between the plates is 2.0 kV, and the kinetic energy of the charged particle as it 
enters the hole is 2.8 × 10−5 J. Ignore gravitational effects and air resistance.
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Figure 2

Ariel and Jamie discuss what they think will happen to the particle after it enters the region between the two 
equally but oppositely charged plates.
Ariel says that the particle has insufficient kinetic energy to reach the positively charged plate and will travel 
part of the way before returning towards the negatively charged plate.
Jamie says that the particle will collide with the positively charged plate and then head back towards the 
negatively charged plate.
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SECTION B – continued

Question 3 (3 marks) 
Two thin, light aluminium tubes, A and B, are supported in a vertical wooden rack, as shown in Figure 3. 
Both of the aluminium tubes rest horizontally on wooden pegs.
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SECTION B – continued
TURN OVER

Question 4 (4 marks) 
Two electrons, e1 and e2, are emitted, one after the other, from point P in a uniform magnetic field, as shown 
in Figure 4. 
Both electrons travel perpendicular to the magnetic field, but in opposite directions. Throughout their 
journey, both electrons remain within the magnetic field. 
Electron e1 travels at twice the speed of e2. Relativistic effects can be ignored as both electrons are travelling 
at low speeds. Electrostatic effects at point P can be ignored as the two electrons are emitted at different 
times.

P2v ve1 e2

Figure 4

Which one of the following three outcomes occurs?
• Outcome 1 – Electron e1 returns to point P in the shortest time.
• Outcome 2 – Electron e2 returns to point P in the shortest time.
• Outcome 3 – Both electrons take the same time to return to point P.
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SECTION B – Question 8 – continued

Question 8 (7 marks)
Sarah and Raminda construct a simple alternator, as shown in Figure 8.

slip rings

R

N S

clockwise rotation

Figure 8
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SECTION B – continued
TURN OVER

c. To increase the magnitude of the EMF produced by the alternator, Raminda suggests making
a number of changes to the alternator.
Sarah insists that each change be investigated one at a time.

In the spaces provided, indicate whether each suggestion will increase, decrease or have no
effect on the EMF produced by the alternator. 4 marks
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SECTION B – Question 10 – continued

Question 10 (6 marks)
A single rectangular loop of wire containing a cut out section labelled EF moves to the right at a 
constant speed of 2.4 m s−1, as shown in Figure 10a. At time t = 0, the right-hand edge of the loop 
enters a constant magnetic field into the page. 

6.0 cm

5.0 cm
E
F

v = 2.4 m s–1

12.0 cm

B field
into page

Figure 10a

The induced EMF produced as a function of time is shown in the graph in Figure 10b.

EMF (V)

0.04

0.00

–0.04

t (s)
0.025

0.05 0.075 0.10

Figure 10b

While the loop enters, and is partially within, the field, an EMF is generated between points E and F. 

a. Which point, E or F, is positive? 1 mark



23	 2023 PHYSICS EXAM (NHT)

d
o

n
o

t
w

r
it

e
in

t
h

is
a

r
e

a

d
o

 n
o

t
 w

r
it

e
 i

n
 t

h
is

 a
r

e
a

SECTION B – continued
TURN OVER

b. Explain why the induced EMF is constant during the time period 0.00 s to 0.025 s. 2 marks
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SECTION A – continued

d
o

 n
o

t
 w

r
it

e
 i

n
 t

h
is

 a
r

e
a

d
o

n
o

t
w

r
it

e
in

t
h

is
a

r
e

a

SECTION A – Multiple-choice questions

Instructions for Section A
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.
A correct answer scores 1; an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.
No marks will be given if more than one answer is completed for any question.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.
Take the value of g to be 9.8 m s–2.

Question 1 
One type of loudspeaker consists of a current-carrying coil within a radial magnetic field, as shown in the diagram 
below. X and Y are magnetic poles, and the direction of the current, I, in the coil is clockwise as shown. 

X

X

XIX Y

current-carrying coil
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SECTION A – continued
TURN OVER
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Use the following information to answer Questions 5 and 6. 
The diagram below shows a stationary circular coil of conducting wire connected to a low-resistance globe in 
a uniform, constant magnetic field, B. 

globe

B

Question 5 
The magnetic field is switched off. 
Which one of the following best describes the globe in the circuit before the magnetic field is switched off, during 
the time the magnetic field is being switched off and after the magnetic field is switched off?
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SECTION B – continued
TURN OVER

Question 3 (5 marks)
Two long, straight current-carrying wires, P and Q, are parallel, as shown in Figure 2a. The current in the 
wires is the same in magnitude and opposite in direction.
Figure 2b shows the wires as viewed from above. 

P Q

I I

Figure 2a – Front view Figure 2b – Top view

a. On Figure 2b, sketch the magnetic field around the wires, showing the direction of the magnetic field.
Use at least five field lines. 3 marks

b. Do the two wires, P and Q, attract or repel each other? Explain your reasoning. 2 marks
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SECTION B – Question 5 – continued

Question 5 (3 marks) 
Figure 4a shows a single square loop of conducting wire placed just outside a constant uniform magnetic 
field, B. The length of each side of the loop is 0.040 m. The magnetic field has a magnitude of 0.30 T and is 
directed out of the page. 
Over a time period of 0.50 s, the loop is moved at a constant speed, v, from completely outside the magnetic 
field, Figure 4a, to completely inside the magnetic field, Figure 4b.

0.040 m

0.040 m

B
v

B

Figure 4a Figure 4b
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SECTION B – continued
TURN OVER

b. On the small square loop in Figure 5, show the direction of the induced current as the loop moves into
the area of the magnetic field. 1 mark
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SECTION B – continued

Question 6 (3 marks) 
Kim and Charlie are attempting to create a DC generator and have arranged the magnets along the axis of 
rotation of the wire loop, J, K, L and M, as shown in Figure 6. They are having some trouble getting it to 
work. They rotate the loop in the direction of the arrow, as shown in Figure 6.

2 marks

b. Kim and Charlie decide to move the magnets so that an EMF is generated. On Figure 6, draw the
positions of the magnets to ensure that an EMF is generated. 1 mark
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