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General Instructions 

 Working time – 70 minutes 

 Write using blue or black pen 

 Draw diagrams using pencil 

 Board-approved calculators may 

be used 

 A data sheet, formulae sheets and 

Periodic Table are provided at the 

back of this paper 

 Write your Student Number at the 

top of this page and page 3 and the 

Answer Booklet. 

 

Total marks – 40 

 

Section I       Pages 1–5 
 

20 marks 

This section has two parts, Part A and Part B 

 

Part A – 5 marks 

 Attempt Questions 1–5 

 Allow about 8 minutes for this part 

 

Part B – 15 marks 

 Attempt Questions 6-8 

 Allow about 27 minutes for this part 

 

 

 Page 6 
 

20 marks 

 Attempt Question 9 

 Allow about 35 minutes for this section 
 

 

Section Marks Allocated Marks Awarded 

I 
Part A 5 

 

Part B 15 
 

II  20 
 

TOTAL  40 
 

Section I 

Section II 
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Section I 
20 marks 

 

Part A – 5 marks 

Attempt Questions 1–5 

Allow about 8 minutes for this part 

 

Write your answer in the space provided beneath each question. 

 

 

1 If the radius of the Earth is 6380 km, what is the gravitational potential energy of a 

2.00 kg rock on the surface of the Earth? 

 

(A) – 1.2 x 10
8
 J 

(B) – 1.2 x 10
11

 J 

(C) – 1.3 x 10
8
 J 

(D) – 1.3 x 10
11

 J 

ANSWER: ………….. 

 

 

2 Which of the following statements about escape velocity is FALSE? 

 

(A) The more massive a planet, the greater the escape velocity required. 

(B) If a planet’s radius were to increase, its escape velocity would decrease. 

(C) Escape velocity is related to the Universal Gravitational constant G. 

(D) A massive object trying to leave a planet needs a greater escape velocity than a 

less massive object. 

ANSWER: ………….. 

 

 

3 The slingshot effect is used to increase the speed of a spacecraft as it approaches, 

swings around and leaves a planet. Which statement is correct? 

 

(A) The energy of the planet stays constant. 

(B) There is no energy loss or gain for the planet/spacecraft system. 

(C) The momentum of the planet is constant. 

(D) The potential energy of the spacecraft stays constant. 

 

ANSWER: ………….. HSC
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4 This question refers to the following information.  

 

Planetary body Surface Gravitational Field Strength (N/kg) 

Sun 273.70 

Earth 9.81 

Moon 1.62 

Mars 3.73 

 

If the weight of an astronaut on Earth is 736 N, what is their weight on Mars?  

 

(A) 122 N 

(B) 280 N 

(C) 736 N 

(D) 2750 N 

ANSWER: ………….. 

 

 

5 The Hubble Space Telescope (HST) of mass 11 000 kg is in circular orbit 600 km 

above the Earth (rE = 6380 km). The centripetal force acting on the HST is: 

 

(A) 1.1 x 10
11

 N 

(B) 6.3 x 10
11

 N 

(C) 9.0 x 10
4
 N 

(D) 9.0 x 10
10

 N 

ANSWER: ………….. 
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2010 HIGHER SCHOOL CERTIFICATE THEORY TASK 

Physics 
 

Section I (continued) Student Number 

Part B – 15 marks  

Attempt Questions 6-10 

Allow about 27 minutes for this part 

 

Answer the questions in the spaces provided. 

Show all relevant working in questions involving calculations. 

 

  Marks 

Question 6 (3 marks) 

 

A space rocket carries its fuel with it as well as oxygen. If hydrogen is the fuel, it reacts 3 

explosively with oxygen and produces steam which is forced out of the rocket at high  

speeds. 

 

Explain how conservation of momentum applies to the changing velocity of a space  

rocket. 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 
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  Marks 

Question 7 (5 marks) 

 

A cannon ball is fired horizontally with a velocity of 50.0 ms
-1

 from the edge of the  5 

top of a cliff 150 m above sea level. The canon was then rotated up so that it was at                

an angle of 55

 to the horizontal. A cannon ball was then fired with the same speed. 

 

Contrast, quantitatively, the range of the two canon balls. 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 
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Marks 

Question 8 (7 marks) 

 

(a) The moon Phobos circles Mars in 7 hours and 39 minutes at a distance of  2 

9.5 x 10
6
 m as measured from their centres. Calculate its orbital speed in ms

-1
. 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

 

 (b)  Explain the issues associated with satellites in low Earth orbits.  3 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

 

(c) Calculate the orbital radius of a satellite in a geostationary orbit, as measured from 2 

the centre of the Earth. 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 

 

………………………………………………………………………………………… 
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Physics 
 

Section II 
 

20 marks 

Attempt Question 9 

Allow about 35 minutes for this section 

 

Answer the question in a writing booklet. Extra writing booklets are available. 

Show all relevant working in questions involving calculations. 

 

 

Marks 

Question 9  Medical Physics (20 marks) 

 

(a) The acoustic impedance of the human kidney is 1.62 x 10
6
 kg m

-2
 s

-1
. If   2 

the density of the human kidney is 1.04 x 10
3
 kg m

-3
, calculate the velocity  

that ultrasound travels with through the kidney. 

 

 

(b) Compare ‘hard’ and ‘soft’ X-rays.        3 

 

 

(c) Contrast the use of X-rays (DEXA) with ultrasound when investigating bone  3 

density in humans. 

 

 

(d) Assess the use of PET scans and CAT scans for the detection of cancer.  7 

 

 

(e) (i) Describe how the net spin of a nucleus is calculated.    2 

 

 (ii) Explain with reference to precession and the Larmor frequency, how  3 

the net spin of protons is used in magnetic resonance imaging (MRI). 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of paper
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DATA SHEET 

Charge on the electron,  eq  19106021   C 

 

Mass of electron, em  31101099   kg 

 

Mass of neutron, nm  27106751   kg 

 

Mass of proton, pm  27106731   kg 

 

Speed of sound in air 340 ms 1  
 

Earth’s gravitational acceleration, g 9.8 ms 2  
 

Speed of light, c -18 ms10003   

 

Magnetic force constant, 













2

0k  7100.2  N A 2  

 

Universal gravitational constant, G -2211 kgm N 10676   

 

Mass of Earth 241006   kg 

 

Planck constant, h 3410626.6   J s 

 

Rydberg constant, R (hydrogen) 710097.1  m 1  

 

Atomic mass unit, u 2710661.1   kg 

 931.5 MeV/c 2  
 

1 eV 1910602.1   J 

 

Density of water,   31000.1   kg m 3  

 

Specific heat capacity of water 31018.4   J kg 1  K 1  
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Instructions 

 Write your Student Number in the space provided 

 Write using blue or black pen 

 Write your answers to question 12 in this booklet  
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