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Question Answer Marks 

1(a) only ampere and kilogram underlined B1 

1(b)(i) percentage uncertainty  = 2.1 + 0.6 + (1.5  2) C1 

  = 5.7% A1 

1(b)(ii) absolute uncertainty = (5.7 / 100)  8.245  109 

 

                                   ( = 4.7  108 Pa  or  0.47  109 Pa) 

C1 

 E = (8.2 ± 0.5)  109 Pa A1 

   
Question Answer Marks 

2(a) T sin 68° + 32 = 280 C1 

 T = 270 N A1 

2(b)(i) F = gV 
 
V = 280 / (1.0  103  9.81) 
 
 = 0.029 m3 

A1 

2(b)(ii)  = (32 / 9.81) / 0.029 C1 

  = 110 kg m–3 A1 
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Question Answer Marks 

1(a) (SI base unit of  =) m3 s–1  m / m4 = s–1 A1 

1(b) (percentage uncertainty =) 3 + 4 + 2  4 = 15 (%) A1 

1(c)  = QL / r 4 

 

 = 2.72  10–8  2.5  10–2 / (7.1  10–5)4 

 

 = 2.7  107 

C1 

 absolute uncertainty = 0.15  [2.7  107] 
 

  = 0.4  107 

C1 

  = (2.7 ± 0.4)  107 s–1 A1 
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Question Answer Marks 

2(a) force × displacement in the direction of the force B1 

2(b) units: kg m s–2 × m = kg m2 s–2 A1 

2(c) T1: K and T2: K  C1 

A: m2 and t: s and L: m C1 

c  = (kg m2 s–2 m) / (m2 K s) 
 
 = kg m s–3 K–1 

A1 

   

1
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Question Answer Marks 

1(a) 1012 B1 

 pico (p) B1 

1(b) ampere and metre both underlined (and no other units underlined) B1 

1(c)(i) percentage uncertainty = 3.5 + (3.0 × 2) + 2.5 + 2.0 C1 

  = 14% A1 

1(c)(ii) absolute uncertainty = 4.1 × 10–7 × 14 / 100 
 
 = 6 × 10–8 Ω m 

A1 

Question Answer Marks 

2(a)(i) E = (Δ)V / (Δ)d C1 

  = 1340 / 1.4 × 10–2 

 

 = 9.6 × 104 N C–1 

A1 

2(a)(ii) F = Eq  or  q(Δ)V / (Δ)d  C1 

 q = 4.6 × 10–14 / 9.6 × 104  or  4.6 × 10–14 × 1.4 × 10–2 / 1340 
 
 = 4.8 × 10–19 C 

A1 

 sign of charge: negative B1 

2(b)(i) (adjacent field) lines have same separation (for both patterns) B1 

 (direction of lines changes from) downwards to upwards B1 
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Question Answer Marks 

1(a) only ampere and kelvin underlined B1 

1(b) initial speed / velocity is zero B1 

 (non-zero magnitude of) acceleration is constant / uniform (and in a straight line) B1 

1(c)(i) a = 2.752 / (2  3.89) 
 
 = 0.97 m s–2 

A1 

1(c)(ii) percentage uncertainty = (2  0.8) + 0.5 C1 

  = 2.1% A1 

1(c)(iii) absolute uncertainty = (2.1 / 100)  0.97 
 
 = 0.02 m s–2 

A1 
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Question Answer Marks 

1(a) 

 
 

any two joined correctly 

C1 

 all four joined correctly A1 

1(b)(i) the measurements have a small range B1 

1(b)(ii) (average of the) measurements not close to the true value B1 

1(c)(i) percentage uncertainty = (3 + 5 + 4) / 2 C1 

  = 6% A1 

1(c)(ii) absolute uncertainty = (6 / 100)  15.0 
 
 = 0.9 ms–1 

A1 

   

2


