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Question Answer Marks 

2(a) product of force and distance M1 

 perpendicular distance between the (line of action of the two) forces A1 

2(b) straight vertical line drawn from centre to bottom corner B1 

2(c)(i) centre of gravity is to the right of the rod so torque is anticlockwise 
or 
moment of weight of sheet about rod is clockwise so torque is anticlockwise 

B1 

2(c)(ii) (horizontal displacement) = 3.3 / (2.8  9.81) = 0.12 (m) A1 

2(d)  = m / V C1 

 V = 4.0  10–3 × (side length)2 C1 

 side length =  ( )2.8 / 3000 0.0040 0.48m  =   A1 

2(e) point lies on a straight line at 45° to the horizontal from the bottom-right corner to the edge of the rod B1 

 point lies on a vertical line half -way between rod and right-hand edge 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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2(b)(iii) A = F / p 
 

 = 1800 / (150  103) 

C1 

  = 0.012 m2 A1 

   

Question Answer Marks 

3(a) 10.0 cm A1 

3(b)(i) v = f 

 = 16  0.40 

C1 

  = 6.4 m s–1 A1 

3(b)(ii) (X and Y have a) constant phase difference (of 180°) so (they are) coherent B1 

3(c) A single wave of amplitude 10.0 cm B1 

 A single negative sine wave of wavelength 0.40 m B1 

3(d) I   A2 

 

X

Y

I

I
 = 102 / 202 

C1 

 ratio = 0.25 A1 
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2(a) force  perpendicular distance (of line of action of force to / from the point) B1 

2(b)(i) 150  9.81  4.5 or 90  9.81  4.5 or 3.0  9.81  m C1 

 (150  9.81  4.5) = (90  9.81  4.5) + (3.0  9.81  m) C1 

 m = 90 kg A1 

2(b)(ii) Young modulus = σ / ε or F / Aε or FL / Ax C1 

 Area of wire =   (1.8  10–3 / 2)2 

 = 2.5  10–6 

C1 

 So Young modulus = ((90  9.81) /   (9.010–4)2 ) / 1.210–3  
 

= 2.9 1011 Pa 

A1 

2(b)(iii) Moment provided by B will decrease / moment due to wire will increase B1 

 So force acting on wire will increase (Young’s modulus and area remain constant) and the strain will increase B1 

   

Question Answer Marks 

3(a) W = Fd  B1 

 P = Fd / t = Fv    or     P = Fvt / t = Fv  B1 

3(b)(i) ()E(P) = mg()h C1 

 increase of gravitational potential energy of car in 1.0 s  

= 1500  9.81  30  sin 6.0 = 46 000 J 

A1 
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