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Question Answer Marks 

1(a)(i) vH = 28 × cos 34° 
 
      = 23 m s–1 

A1 

 vV = 28 × sin 34° 
 
      = 16 m s–1 

A1 

1(a)(ii) time = 16 / 9.81 = 1.6 s A1 

1(a)(iii) horizontal straight line at v = 23 m s–1 from t = 0 to t = 3.2 s B1 

1(a)(iv) straight diagonal line starting at a positive velocity from t = 0 to t = 3.2 s, crossing the time axis B1 

 line starting at v = 16 m s–1 and ending at v = –16 m s–1 B1 

 line passing through v = 0 at t = 1.6 s B1 

1(b)(i) product of mass and velocity B1 

1(b)(ii) F = p / t C1 

  = 13 / 3.2 
 
 = 4.1 N 

A1 
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1(b)(iii) m = p / v 
 

 = 13 / (2  16) 
 
 = 0.41 kg 
 
or 
 
m = F / g 
 
 = 4.06 / 9.81 
 
 = 0.41 kg 

A1 
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1(a) acceleration and displacement identified as vectors (and no others) B1 

 speed, temperature and gravitational potential energy identified as scalars (and no others) B1 

1(b)(i) W = Fs or W = mas B1 

 s = v2 / 2a or a = v2 / 2s or as = v2 / 2  B1 

 W = ma(v2 / 2a) or W = m(v2 / 2s)s or W = m(v2 / 2)  
and (so EK )= ½mv2  

B1 

 OR 
 
W = Fs or W = mas 

(B1) 

 F = mv / t and s = ½vt (B1) 

 W = mv / t  ½vt and (so EK )= ½mv 2  (B1) 

 OR 
 
W = Fs or W = mas 

(B1) 

 a = v / t and s = ½vt (B1) 

 W = m(v / t)(½vt) and (so EK )= ½mv 2  (B1) 

 OR 
 
W = Fs or W = mas 

(B1) 

 a = v / t and s = ½at2 (B1) 

 W = m(v / t)(½  (v / t)  t2) and (so EK )= ½mv 2  (B1) 
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1(b)(ii) kinetic energy = ½ mv2 

 = ½  920  172 

 

 = 1.3  105 J 

A1 

1(b)(iii) P = W / t C1 

  = (4.7  104 + 1.3  105) / 5.8 C1 

  = 3.1  104 W A1 

1(b)(iv) (at/after t = 5.8 s)  
 the kinetic energy (of the car) does not change / 
 work is done only against resistive forces /  
 no work is done to accelerate (the car)  
 so (power output is) less 

B1 

   

Question Answer Marks 

2(a) force  perpendicular distance (of line of action of force to / from the point) B1 

2(b)(i) (moment due to weight =) 1.2  270  9.81  B1 

 (moment due to post =) 1800  (1.6 / cos ) B1 

 1.2  270  9.81 = 1800  (1.6 / cos ) so  = 25(°) or 

1.2  270  9.81 – 1800  (1.6 / cos ) = 0 so  = 25(°) 

B1 

2(b)(ii) A closed tip-to-tail vector triangle  M1 

 vector labelled F at an angle of 25°  3° anticlockwise from vertical and 

vector labelled R at an angle of 37°  3° clockwise from vertical 

A1 
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