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Abbreviations 
 

/ Alternative and acceptable answers for the same marking point. 

( ) Bracketed content indicates words which do not need to be explicitly seen to gain credit but which indicate the context for an answer. 
The context does not need to be seen but if a context is given that is incorrect then the mark should not be awarded.  

___ Underlined content must be present in answer to award the mark. This means either the exact word or another word that has the 
same technical meaning. 

 
 
Mark categories 
 

B marks These are independent marks, which do not depend on other marks. For a B mark to be awarded, the point to which it refers must 
be seen specifically in the candidate’s answer. 

M marks These are method marks upon which A marks later depend. For an M mark to be awarded, the point to which it refers must be seen 
specifically in the candidate’s answer. If a candidate is not awarded an M mark, then the later A mark cannot be awarded either. 

C marks These are compensatory marks which can be awarded even if the points to which they refer are not written down by the candidate, 
providing subsequent working gives evidence that they must have known them. For example, if an equation carries a C mark and 
the candidate does not write down the actual equation but does correct working which shows the candidate knew the equation, t hen 
the C mark is awarded. 
If a correct answer is given to a numerical question, all of the preceding C marks are awarded automatically.  It is only necessary to 
consider each of the C marks in turn when the numerical answer is not correct. 

A marks These are answer marks.  They may depend on an M mark or allow a C mark to be awarded by implication. 
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Question Answer Marks 

1(a) current and mass only ticked A1 

1(b) (power =) work (done) / time C1 

 units of power = J s–1 

 = kg m2 s–2 / s 
 = kg m2 s–3 

A1 

1(c) power = intensity  area C1 

  = 950  2.2  10–4 C1 

  = 0.21 W A1 
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Question Answer Marks 

2(a) rate of change of velocity B1 

2(b) ½ m()v2= mg()h C1 

 v2 = 5.92 + 2  9.81  7.8 
v2 = 188 

C1 

 v = 14 m s–1 A1 

 or by resolving components 
 
Vertically:  
v2 = u2 + 2as 
v2 = (5.9sin60)2 +2  –9.81  (1.2–9.0) 
vv = 13.4  

(C1) 

 horizontally: 
vh = 5.9cos60 
vh = 2.95  

(C1) 

 resultant velocity = √(13.42 + 2.952)  
 = 14 m s–1  

(A1) 

2(c)(i) (As the diver moves down their) speed decreases  B1 

 (So) viscous force / drag (force) decreases B1 

2(c)(ii) (F =) gV 
 = 1000  9.81  7.5  10–2 = 740 (N) 

A1 
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Question Answer Marks 

2c(iii) resultant force = 740 + 950 – (78  9.81) 
 = 925 

C1 

 acceleration = F / m C1 

  = 925 / 78 
 = 12 m s–2 

A1 

 (vertically) upwards B1 

   

Question Answer Marks 

3(a)(i)  = 0.72  109 C1 

 force =   A 

 = 0.72  109    (1.2  10–3 / 2)2 

C1 

  = 810 N A1 

 or 
 
Young modulus = gradient of graph  

 e.g. = 0.80  109 / 6.0  10–3 

  = 1.33  1011 

(C1) 

 force = Young modulus  strain  A 
 

 = 1.33  1011  5.4 10–3    (1.2  10–3 / 2)2  

(C1) 

  = 810 N (A1) 
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Question Answer Marks 

3(a)(ii)  E(P) = ½ Fx  
or E(P) = ½ kx2 and F = kx 

C1 

 x = 2EP / F 

x = 2  0.31 / 810  

x = 7.7  10–4 

C1 

 L = x /  

L = 7.7  10–4 / 5.4  10–3 

L = 0.14 m 

A1 

 or 
 
 E(P) = ½ Fx+ 
or E(P) = ½ kx2 and k = EA/L 

(C1) 

 x = 2EP / EA   

x = 2  0.31 / (1.33  1011   (1.2  10–3 / 2)2  5.4  10–3)  

x = 7.6  10–4  

(C1) 

 L = x /  

L = 7.6  10–4 / 5.4  10–3 

L = 0.14 m 

(A1) 

3(b) A straight line, passing through the origin with a larger gradient than wire X. M1 

 Gradient of the line is twice the gradient of wire X. A1 
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Question Answer Marks 

4(a) 4

2α  B1 

 211

82Q  B1 

4(b)(i) sum / total momentum (of a system of bodies) is constant 
or 
sum / total momentum before = sum / total momentum after 

M1 

 for an isolated system / no (resultant) external force A1 

4(b)(ii) pα = pP – pQ  
 

4(u)v = 215(u)  3.2  105 (– 0) 
 

v = 215(u)  3.2  105/ 4(u)  

C1 

 v = 1.7  107 m s–1 A1 

   

Question Answer Marks 

5(a) vibrations / oscillations (of the particles / wave) are perpendicular to the direction (of the propagation of energy) B1 

5(b) infrared B1 

5(c) T = 6  5.0  10–15 

T = 3.0  10–14  

C1 

  = c T or  = c / f and f = 1 / T C1 

  = 3.0  108  3.0  10-14 or  = 3.0  108 / 3.33  1013 
 
 = 9.0  10–6 m 

A1 
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Question Answer Marks 

6(a)(i) Any three from: 

• Light diffracts at the (two) slits. 
 

• Light (from each slit) meets / superposes (at the screen). 
 

• When the phase difference is 0 (degrees) a bright fringe / (intensity) maximum is formed.  
 
• When the phase difference is 180 (degrees) a dark fringe / (intensity) minimum is formed. 

B3 

6(a)(ii)  = ax / D C1 

  = 1.2  10–3  (10.2  10–3 / 6) / 3.1 C1 

  = 6.6  10–7 m A1 

6(a)(iii) (new fringe separation will be) smaller B1 

6(b)(i) A cross at the intersection of the string and the mean position line. B1 

6(b)(ii) 0  A1 

6(b)(iii) 180˚ A1 
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Question Answer Marks 

7(a) energy (transferred) per (unit) charge  B1 

7(b) V = 0.25  6  
 =1.5 

C1 

 Ir  = E – IR 

Ir  = 1.8 – 1.5  
 = 0.3  

C1 
 

 r = 0.3 / 0.25  

 = 1.2  

A1 

 or 
 
(Total) R = 1.8 / 0.25  
= 7.2 
E / I = (R + r) 

(C1) 

 1.8/0.25 = 6 + r  (C1) 

 r = 7.2 – 6 

 = 1.2  

(A1) 

7(c)(i) The same B1 

7(c)(ii) Any 3 from: 
 
• before t1 / when current constant, the (total) resistance is constant  
 

• at t1 / when current increases, the (total) resistance decreases (due to decrease of external resistance)  
 
• (after t1) temperature (of lamp) increases  

(so the resistance of the lamp increases) 
 

• (after t1) resistance of lamp increases (so total resistance increases so the current in the ammeter decreases)  

B3 
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Question Answer Marks 

8(a) lepton(s) B1 

8(b)(i) up or top or charm  B1 

8(b)(ii) meson(s) B1 

8(c)(i) – (particle) or electron B1 

8(c)(ii) equal B1 

8(c)(iii) (the charge of) R is greater (than Q) B1 

 


