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Question Answer Marks 

1(a) air temperature: K and air pressure: kg m–1 s–2 B1 

 scalar only ticked for both air temperature and air pressure B1 

1(b)(i) upthrust = 1.1  9.81  (4  0.903 / 3) C1 

  = 33 N A1 

1(b)(ii) (due to difference in height / depth there is a) difference in pressure between top and bottom (of balloon)  B1 

 (due to pressure difference, upwards) 
force on bottom of balloon is greater 
(than downwards force on top of balloon, so resultant force is upwards)  

B1 

1(b)(iii) ()F = 33 – 19 
 
      (= 14 N) 

C1 

 m = 19 / 9.81 
 
  ( = 1.94 kg) 

C1 

 a = (33 – 19) / (19 / 9.81) 
 
  = 7.2 m s–2 

A1 

1(c) 5 + 3 + (2  4) 
 
(= 16%) 

C1 

 absolute uncertainty in c = 1.8  0.16 
  
 = (±) 0.3 

A1 
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Question Answer Marks 

2(a)(i) (normal) force per (unit cross-sectional) area B1 

2(a)(ii) (due to difference in depth there is a) difference in pressure between top and bottom (of ball)  B1 

 (due to pressure difference, upwards)  
force on bottom of ball is greater 
(than downwards force on top of ball, so resultant force is upwards) 

B1 

2(b)(i) arrow vertically downwards labelled ‘weight’ B1 

 arrow vertically upwards labelled ‘upthrust’ B1 

 arrow vertically upwards labelled ‘(viscous) drag’ B1 

2(b)(ii) SI base units of D: kg m s–2 C1 

 base units of : kg m s–2 / (m  m s–1) 
 
 = kg m–1 s–1 

A1 

2(c)(i) upthrust = 920  (4 / 3)    (4.2  10–3)3  9.81 = 2.8  10–3 (N) A1 

2(c)(ii) weight = drag + upthrust C1 

 (2.4  10–3  9.81) = (2.8  10–3) + (6  4.7  4.2  10–3  v) C1 

 v = 0.056 m s–1 A1 
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Question Answer Marks 

2(a) product of mass and velocity B1 

2(b)(i) maximum speed = 7.2  104 / 1800 
 
    = 40 m s–1 

A1 

2(b)(ii) kinetic energy = ½ mv2 C1 

    = ½  1800  402 
 

    = 1.4  106 J 

A1 

2(b)(iii) a = gradient of line / mass  or  a = (v – u) / t  or  a = v / t C1 

a = e.g. (3.6  104) / (4.0  1800) = 5.0 m s–2 

 
or 
 
a = e.g. 20 (– 0) / 4 = 5.0 m s–2 
 
or 
 

F = e.g. 3.6  104 / 4.0 = 9.0  103  and  a = 9.0  103 / 1800 = 5.0 m s–2 

A1 

2(b)(iv) distance = ½  40  (8 + 4) 
or 

distance = ½ × 72 000  (8 + 4) / 1800 
or 

distance = [402 / (2  5)] + [402 / (2  10)] 
or 

distance = ½  5  82 + (40  4 – ½  10  42) 

C1 

distance = 240 m A1 
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Question Answer Marks 

2(c) stepped shape, showing one constant value up to 8.0 s then stepping to a different constant value from 8.0 s with no time 
delay 

B1 

horizontal straight line from (0, 5.0) to (8.0, 5.0) B1 

horizontal straight line from (8.0, –10.0) to (12.0, –10.0) B1 

   

Question Answer Marks 

3(a) product of force and displacement in direction of force B1 

3(b) weight/force = mg, and g identified as acceleration of free fall B1 

EP identified as work (done by lifting force/weight), and so = mg  h B1 

3(c)(i) 240  150 = 36 kJ A1 

3(c)(ii) P = W / t C1 

 = 36 000 / 60 
 
 = 600 W 

A1 

3(c)(iii) efficiency = useful output power / total input power C1 

 = 600 / 900 
 
 = 0.67 

A1 

3(c)(iv) P = I2R  and  R = L / A C1 

280 = I2  (1.7  10–8  23) / (2.6  10–8) C1 

I = 4.3 A A1 
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