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1. What are the consequences of a space craft re-entering the atmosphere at the angle shown in the 
diagram? 

 

(A) The craft will break up due to excessive heat. 

(B) Astronauts on the craft will experience excessive g-forces. 

(C) The craft will bounce off the atmosphere and back into space. 

(D) The craft will not be able to reduce speed sufficiently to land. 

 

2. Two planets, X and Y, travel around a star in the same direction, in circular orbits. Planet Y 
completes one revolution about the star in time T. The radii of the orbits are in the ratio 1:4. 

 
How many revolutions does planet X make about the star in the same time? 

 

(A) 1/8 revolution 

(B) 1/2 revolution 

(C) 4 revolutions 

(D) 8 revolutions 
 

3. An observer measures the length of a spacecraft to be 1/3 of its rest length. 
At what velocity is the space craft moving relative to the observer? 

(A) 0.33c 

(B) 0.67c 

(C) 0.89c 

(D) 0.94c 
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4. The following graph shows the velocity of a rocket launched vertically into the upper 
atmosphere. 

 

What is the approximate altitude of the rocket after 4 minutes? 

(A) 4 km 

(B) 400 km 

(C) 750 km 

(D) 960 km 

 

5. A distant planet is discovered and measured to have a radius that is double that of the Earth and a 
mass which is triple that of the Earth. Given that the radius of the Earth is 6400 km what would be 
the acceleration due to gravity on this planet? 

(A) 29.4 m s-2  

(B) 14.7 m s-2 

(C) 7.35 m s-2 

(D) 4.9 m s-2 
 

6. Which of these statements best describes the relationship between the velocity of a satellite and the 
forces acting on a satellite in orbit around the Earth? 

(A) The net force acting on the satellite is perpendicular to the velocity. 

(B) The net force is zero and the velocity is constant. 

(C) There are no forces acting and the velocity is changing. 

(D) The net force acts in the same direction as the velocity. 
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7. A single-turn coil of wire is placed in a uniform magnetic field B at right angles to the plane of 
the coil as shown in the diagrams. The coil is then rotated in a clockwise direction as shown. 
Which of the following shows the direction of current flow in the coil as it begins to rotate? 

 

 

8. A circuit was set up as shown in the diagram below. 

 

In what direction will the copper wire initially move when the switch is turned on? 

(A) Out of the page 

(B) Into the page 

(C) Toward the magnet 

(D) Away from the magnet 
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9. Examine the diagram and answer the question below. 

 
Which of the following takes place as the motor rotates through a position 180° beyond that shown in the 
diagram? 

(A) The current through the coil reverses. 

(B) The polarity of the battery reverses. 

(C) The torque on the coil reverses. 

(D) The magnetic field of the permanent magnet reverses. 

 

10. The following apparatus was used to investigate Faraday’s law. 

 

The magnet was first moved to point Y, and then it was moved back and forth a distance of 1 
cm 10 times per second. It was then moved to point X and the movement was repeated with the 
same frequency and amplitude. 

The ends of the coil were connected to a voltage sensor and the voltage produced was 
displayed on the screen of the data logger for each of the two positions. 

What was the purpose of this investigation? 

(A) To investigate the effect of changing the strength of the magnet on the voltage produced. 

(B) To model the generation of an alternating current. 

(C) To investigate the effect on the voltage produced of varying the distance between the coil and 
magnet. 

(D) To investigate the relationship between the direction of an induced current in a coil and the direction 
of movement of the magnet inducing the current. 
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Section B: Attempt all questions in the spaces provided 

 

11. Analyse evidence that has validated Einstein’s theory of special relativity. 
In your answer, refer to two specific examples. (H2) 4M 

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

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

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

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

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

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

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

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

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

 

12. A website reports that the maximum g-force that a well-trained astronaut can withstand during 
launch is 6000 N. 
Assess the information presented on this website. 3M 

 

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

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

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

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

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

 ...............................................................................................................................................................  
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13. The following graphs were created using the video analysis of a projectile on planet Tran.  

 
                            Graph A      Graph B 
 

  
 

(a) Use graph A to calculate the acceleration due to gravity on planet Tran. 2M 
 

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

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

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

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

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

 

(b) Use information from both graphs to calculate the velocity of the projectile at t = 1 s. 3M 
 

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

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

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

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

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

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

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

 ...............................................................................................................................................................  
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14. Evaluate the importance of Galileo’s analysis of projectile motion in changing the direction or 
nature of scientific thinking. 3M 

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

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

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

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

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

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

15. A projectile leaves the ground at point A with velocity components as shown in the diagram. It 
follows the trajectory indicated by the dotted line and lands at point B. 

 
 

(i) Calculate the projectile’s initial velocity.  1M

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

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

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

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

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

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

(ii) Calculate the range of the projectile. 2M 

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

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

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

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

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

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

 ...............................................................................................................................................................  
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16. Outline, with reference to this diagram, the method used in the Michelson-Morley experiment. 3M 

 

 

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

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

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

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

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

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

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

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

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

 

17. Assess the impact of advances in physics on the development of electric motors. 4M 

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

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

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

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

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

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

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

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

 .........................................................................................................................................................  
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18. A small DC motor shown below consisted of a coil of 150 turns, each having an area of 
6 x 10-4 m2. The coils were in a uniform magnetic field of 2 x 10-2 T. An ammeter was used to 
measure the current through the motor. If the axle of the motor was held firmly, preventing it 
from rotating, a current of 2.54 A flowed through the motor. However when it was running 
freely, a current a 2.09 A was recorded.  

 

(a) Calculate the maximum torque that had to be counteracted when the motor was prevented 
from rotating.  2M 

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

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

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

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

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

(b) Why was the current less when the motor was running freely?  2M 

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

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

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

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

 .........................................................................................................................................................  
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19. Two pieces of wire 80 cm long and 40 cm long were connected to batteries and formed into 
squares with their closest sides 5 cm apart as shown below. The current in the larger loop was 
2 amperes and the current in the smaller loop was 0.5 amperes.  

 

(a) Calculate the force between the wires.  2M 

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

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

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

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

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

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

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

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

 .........................................................................................................................................................  
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20. A student conducted an investigation as follows. 

 A rectangular loop of wire made of copper wire was connected to a voltmeter. 

 The loop of wire was moved at a constant speed through the magnetic field, with the plane 
of the loop perpendicular to the field, from the position X until the centre of the loop was at 
the point Y. The maximum reading on the voltmeter was recorded. 

 This was repeated at different speeds and the maximum reading on the voltmeter was 
recorded for each repetition. 

 

The loop and the field are drawn to the same scale 

(a) Sketch a graph of the voltage if the loop moved from X to Y in 2 seconds and label 
significant points on the graph.   2M 
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(b) The following table shows the maximum voltage recorded at different speeds when the loop 
was moved through the magnetic field. 

 

Speed (cm s-1) 2 4 8 10 13 

Voltage (mV) 140 300 530 730 900 

 

Graph this data with the dependent variable on the vertical axis and draw a line of best fit. 3M 

 

 

 

 

 

(c) Predict the voltage that would be produced if the velocity were 6 cm s-1.  
Show your working or reasoning clearly. 2M 

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

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

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

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

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

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

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

 .........................................................................................................................................................  
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21. The diagram below represents an electrical device that had a significant impact on scientific 
research carried out during the 20th century. 

 

Identify the device and outline the principle upon which its operation depends. 2M 

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

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

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

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

 

 

 

 

 

 

 

 

 

 

END OF EXAM 
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Multiple-choice Answer Sheet 

 
Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

Sample  2 + 4 = (A) 2 (B) 6 (C) 8 (D) 9 

 (A)  (B)   (C)   (D)   
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new 
answer. 

 (A)  (B)   (C)   (D)   
If you change your mind and have crossed out what you consider to be the correct answer, then 
indicate this by writing the word correct and drawing an arrow as follows: 

 (A)  (B)  

correct

 (C)   (D)   
 

 
Part A 

1. (A)  (B)   (C)   (D)   

2. (A)  (B)   (C)   (D)   

3. (A)  (B)   (C)   (D)   

4. (A)  (B)   (C)   (D)   

5. (A)  (B)   (C)   (D)   

6. (A)  (B)   (C)   (D)   

7. (A)  (B)   (C)   (D)   

8. (A)  (B)   (C)   (D)   

9. (A)  (B)   (C)   (D)   

10. (A)  (B)   (C)   (D)   

 
 


