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𝐼𝑇 𝐼1 𝐼2

𝑉T 𝑉1 𝑉2 𝑉3

𝑉4

 𝑉2 + 𝑉3 = 𝑉4

 𝑉1 + 𝑉4 = 𝑉2 + 𝑉3

 𝑉𝑇 + 𝑉1 + 𝑉2 = 0

 𝑉𝑇  −  𝑉1 = 𝑉2 + 𝑉3 + 𝑉4

2 

1 3 
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PHYSICS 

 
STRUCTURE OF PAPER  

 Section I: Multiple Choice (16 marks)  

Answer all questions on the Multiple-Choice 
Answer Sheet.  

 Section II: Extended Response (73 marks)  

Answer all parts of the questions in the 
spaces provided in the Examination Paper. 

 Board approved calculators may be used 
 

EXAMINATION 
Date: Tuesday 4th September 
Duration: 2 hours 
Marks: 89 

 
 
CHECKLIST 

Each boy should have the following: 

� 1 Examination Paper 

� 1 Multiple-Choice Answer Sheet 

� 1 Data and Formula Sheet 
 
 

EXAM INSTRUCTIONS 

 Remove the centre staple and hand in all parts of the paper inside the folded formula sheet. 

 WRITE YOUR NAME AND CLASS NUMBER IN THE SPACE PROVIDED AT THE TOP OF 
EACH SEPARATE SECTION. 

 
CLASS 

NUMBER 1 2 3 4 5 6 
Class  5PH201 5PH202 5PH203 5PH204  5PH205 5PH206 

Master Initials PCK SRW ILM AAH ILM SRW 
Master Name Dr Knight Mr Williams Mrs Mendes Dr Haines Mrs Mendes Mr Williams 

 

 
Master in charge: ILM 

 
2018 

ANNUAL EXAMINATION 

Form V 

CRIB 
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Form Average for Multiple Choice  

14.4/16 
 
 

Question  Answer  A  B  C  D 

1  C  1% 21% 75% 3% 

2  C  0% 1% 99% 0% 

3  B  1% 98% 1% 0% 

4  C  0% 1% 98% 1% 

5  A  94% 5% 1% 0% 

6  C  1% 9% 77% 13% 

7  B  1% 89% 8% 1% 

8  B  7% 90% 3% 1% 

9  C  3% 2% 89% 7% 

10  D  4% 2% 1% 93% 

11  A  82% 4% 1% 13% 

12  A  82% 3% 8% 8% 

13  A  94% 5% 1% 0% 

14  C  3% 4% 87% 7% 

15  B  2% 90% 2% 6% 

16  B  0% 100% 0% 0% 

 
 
 
 
 
 
 



SECTION I: MULTIPLE CHOICE 
Attempt ALL Questions  
Use the Multiple-Choice Answer Sheet. 
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1 A car is travelling at 30 m s-1 N while a truck is travelling at 40 m s-1 E towards 
an intersection. The velocity of the truck relative to the car is: 

 10 m/s 37⁰ E of N 

 50 m/s 37⁰ E of N 

 50 m/s 53⁰ E of S 

 70 m/s 53⁰ E of S 

 

2 An aeroplane initially travelling at 10 m s-1 accelerates for 10 seconds and 
reaches a take-off speed of 60 m s-1. The average acceleration of the plane is: 

 1 m s-2 

 3 m s-2  

 5 m s-2  

 6 m s-2  

 

3 In the diagram below, a sled of mass 250 kg is being pulled across a frozen lake 
by a horizontal rope. The tension in the rope is 750 N, and the sled has an 
acceleration of 1.8 m s-2. 

 

Calculate the magnitude of the force of friction between the ice and the sled. 

 0 N 

 300 N 

 450 N 

 750 N 
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The following graph is used to answer Q4 and Q5. 

This graph represents the motion of an object over a short time. 

 

4 The magnitude of the displacement for the journey is: 

 4 m 

 8 m 

 12 m 

 16 m 

 

 

5 The acceleration between 2 s and 4 s is: 

 -2 m s-2 

 -1 m s-2 

 0 m s-2 

 1 m s-2 
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6 The velocity-time graph below shows the velocity of a skydiver before and after 
he opens his parachute. 

 

In which region of the graph is the air resistance acting on the skydiver greater 

than his weight? 

 W 

 X 

 Y 

 Z 

7 The skier below, of mass 60 kg, is approaching a hill at a speed of 12 m s-1. 

 

Assuming that the hill is friction free, calculate the maximum vertical height, ݄, 

that she can rise up the hill. 

 0.61 m 

 7.3 m 

 14.7 m 

 441 m 

Time 

W 

X 

Y 

Z 

Parachute 
opened 

Velocity 
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8 A stationary golf ball of mass 0.045 kg experiences a net force of 6500 N for a 
time of 5.5 x 10-4 s. 

The magnitude of the impulse on the golf ball is: 

 0.16 kg m s-1 

 3.6 kg m s-1 

 79 kg m s-1 

 1.4 x 105 kg m s-1 

 

9 The following diagram shows the electric field between two charges. 

 

Which statement is true? 

  .ଶݍ ଵ is positive and the magnitude of its charge is greater thanݍ 

  .ଶݍ ଵ is positive and the magnitude of its charge is less thanݍ 

  .ଶݍ ଵ is negative and the magnitude of its charge is greater thanݍ 

  .ଶݍ ଵ is negative and the magnitude of its charge is less thanݍ 
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10 Which of the following arrows correctly represents the direction of the magnetic 
field at that position relative to the magnet? 

 

 1 

 2 

 3 

 4 

 

11 In the following circuit, the currents ܫ ,்ܫଵ, ܫଶ are positive values with their 
direction indicated and the voltage across each resistor is labelled ୘ܸ, ଵܸ, ଶܸ, ଷܸ, 

ସܸ. 

 

Which of the following equations is correct? 

 ଶܸ ൅ ଷܸ ൌ ସܸ 

 ଵܸ ൅ ସܸ ൌ ଶܸ ൅ ଷܸ 

 ்ܸ ൅ ଵܸ ൅ ଶܸ ൌ 0 

 ்ܸ 	െ 	 ଵܸ ൌ ଶܸ ൅ ଷܸ ൅ ସܸ 

 

N S 

2 

1 3 

4 

்ܸ  

ଵܸ 

ଶܸ 

ଷܸ 

ସܸ 
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12 Which of the following pairs of bar magnets are correctly labelled with the 
forces, ܨ, that they will experience? 

(A) 
 

(B) 
 

(C) 
 

(D) 
 

 

13 A standing wave with a 36 cm wavelength is established along a horizontal 
string, as shown in the diagram below.  

 

If point B on this string is an antinode, what is the horizontal distance between 

point B and the closest node (equilibrium point)? 

 9 cm 

 18 cm 

 27 cm 

 36 cm 

 

  

N S N S 
 ܨ ܨ

N S S N 
ܨ ܨ ൌ 0 

S N S N 
 ܨ

S N N S 
 ܨ ܨ
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14 Radio waves are broadcast at a frequency of 92.9 MHz. What is the wavelength 
of these waves? 

 3.7 x 10-6 m 

 0.31 m 

 3.2 m 

 3.2 x 106 m. 

15 The intensity of light from a point source 0.50 m away is 30 W m-2. The intensity 
of light at a distance of 2.0 m away from the source would be: 

 0.5 W m-2 

 1.9 W m-2 

 3.8 W m-2 

 7.5 W m-2 

16 The critical angle for a ray of light passing from glass (n = 1.65) into air would 
be: 

(A) 31.2⁰ 

(B) 37.3⁰ 

(C) 52.7⁰ 

(D) 90.0⁰ 

  



SECTION II: WAVES 
 

 
 
Answer the questions in the spaces provided. 
Show all relevant working in questions involving calculations. 
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NAME CLASS NUMBER 

Question 17 (4 marks) Marks 

The diagram below shows a wave travelling to the right at a speed of 3.0 m s-1. 

 

 

 

 

 

 

 

 

From the information in the graph, find the following quantities: 

 The amplitude of the wave. 

0.8 m  ..................................................................................................................  1 

 The wavelength of the wave. 

16 m ....................................................................................................................  1 

 The frequency of the wave. 

݂ ൌ
௩

ఒ
ൌ 	

ଷ

ଵ଺
ൌ  1  .......................................................................................... ݖܪ	0.19

 The period of the wave. 

ܶ ൌ
ଵ

௙
ൌ  1  ....................................................................................................... ݏ	5.3

4 8 12 16 (m) 

(m) 

0.4 

0.8 

-0.8 

-0.4 
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Question 18 (2 marks) Marks 

The drawing shows a string on which two rectangular pulses are traveling at a 

constant speed of 1 cm s-1 at time t = 0 s. Draw the shape of the string at t = 2 s on 
the lower grid. 

 

 
  2 

Notes: 1 mark for correct position of both waves at a different time. 

 

 
  

0 2 4 6 8 10 12 Distance (cm) 

࢚	= 0 s 

࢚ = 2 s 
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Question 19 (5 marks) Marks 

A ray of light of wavelength 6.33 × 10-7 m crosses from air into a block of flint glass, 
as shown below. The refractive index of the glass is 1.7.  

 

 What will be the angle of refraction within the glass? 

ୱ୧୬ఏೝ
ୱ୧୬ఏ೔

ൌ 	
ଵ

ଵ.଻
	 , sin ௥ߠ ൌ 	

ୱ୧୬ହ଴

ଵ.଻
ൌ 26.8° .......................................................................  2 

Note: Incident angle = 50 degrees! Wrong angle – 1 mark 

 What is the speed of the light within the glass? 

ݒ ൌ
௖

௡
ൌ 	

ଷൈଵ଴ఴ

ଵ.଻
ൌ 1.76 ൈ  1  .......................................................................... ݏ/݉	10଼

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

 What is the frequency of the light within the glass? 

݂ ൌ 	
௖

ఒೌ೔ೝ	
ൌ 	

ଷൈଵ଴ఴ

଺.ଷଷൈଵ଴షళ
ൌ 4.74 ൈ 10ଵସ	2  ................................................................ ݖܪ 

ܱܴ	݂ ൌ
௩೒೗ೌೞೞ
ఒ೒೗ೌೞೞ	

ൌ   ..................................................................................... ݁ݒ݋ܾܽ	ݏܽ

Note: Uses wrong speed or wrong wavelength – 1 mark 
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Question 20 (4 marks) Marks 

A string that is fixed at both ends has a length of 2.00 m. When the string vibrates at 
a frequency of 85.0 Hz, a standing wave with three loops is formed, as shown below. 

 

 What is the wavelength of the waves that travel on the string? 

ଶ

ଷ
	ൈ 2	݉ ൌ 1.33	݉ ................................................................................................  1 

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

 What is the speed of the waves? 

ݒ ൌ ߣ݂ ൌ  1  ............................................................................................... ݏ/݉	113

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

 What is the lowest frequency standing wave that can be created on the string? 

ఒ

ଶ
ൌ 2݉, ߣ	݋ݏ ൌ 4݉		 െ  2  .............................................................................. ݇ݎܽ݉	1

݂ ൌ
௩

ఒ
ൌ 	

ଵଵଷ

ସ
ൌ 	ݖܪ	28.3 െ   ........................................................................ ݇ݎܽ݉	1

Note: Quite a few said wavelength = 2m but got the rest correct – 1 mark 
 
  

2.00 m 
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Question 21 (3 marks) Marks 

A laser beam is shone onto a mirror at an angle of incidence of 40°, as shown in the 
diagram. The laser is located 2.0 m in front of the mirror and 4.0 m above the floor.  

 

 (Not to scale) 

 

How far in front of the mirror does the laser beam strike the floor? 

ݔ ൌ 2 tan 40 ൌ 1.68	݉ ...................................................................................................  3 

ସିଵ.଺଼

௬
ൌ tan 40	 ..............................................................................................................  

ݕ ൌ 	
ଶ.ଷଶ

୲ୟ୬ ସ଴
ൌ 2.77	݉ .......................................................................................................  

Notes: For 3 marks, needed: 

Calculates x correctly (from correct angle,) 

Calculates 4 – x, 

Calculates y, using law of reflection. 

 

1 mark off for each mistake 

 
  

 ݔ ݔ

 ݕ
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