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1. A lorry of mass 16 000 kg moves along a straight horizontal road.

 The lorry moves at a constant speed of 25 1ms�

 In an initial model for the motion of the lorry, the resistance to the motion of the lorry is 
modelled as having constant magnitude 16 000 N.

 (a) Show that the engine of the lorry is working at a rate of 400 kW.
(4)

 The model for the motion of the lorry along the same road is now refined so that when the 
speed of the lorry along the same road is V ms�1, the resistance to the motion of the lorry 
is modelled as having magnitude 640V newtons.

 Assuming that the engine of the lorry is working at the same rate of 400 kW

 (b) use the refined model to find the speed of the lorry when it is accelerating  
at 2.1 ms�2

(6)
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Question 1 continued
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Question 1 continued
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 1 is 10 marks)

www.mymathscloud.com

www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om



6

*P61869RA0616*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

2. Two particles, A and B, of masses 2m and 3m respectively, are moving on a smooth 
horizontal plane. The particles are moving in opposite directions towards each other 
along the same straight line when they collide directly. Immediately before the collision 
the speed of A is 2u and the speed of B is u. In the collision the impulse of A on B has 
magnitude 5mu.

 (a) Find the coefficient of restitution between A and B.
(9)

 (b) Find the total loss in kinetic energy due to the collision.
(4)
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

We can use Newton's Law of Restitution to get e MI
Newton's Law of Restitution states that when twoobjectscollide theirspeedsafter
thecollision dependon speedsbeforethecollisionand thematerialfromwhichthey'remade
MM

coefficientof
restitution initial's'peeY it'dspeed

substitute

ecu cat.eu
e value ofe Al

fotimbtaforstaineti energy
AKE KEIKEE M

KE EEEvelocity
substitute

112m 2412 13m71ul 12m 4 13m Al

44m zu'm YmEm
u'm fu'm u m Al

Al 554 111,1 forenergyare
Joules

www.mymathscloud.com

www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om



8

*P61869RA0816*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

Question 2 continued
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Question 2 continued
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 (Total for Question 2 is 13 marks)
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3. A particle, P, of mass m kg is projected with speed 5 ms�1 down a line of greatest slope of 

a rough plane. The plane is inclined to the horizontal at an angle Į, where sinα = 3
5

 The total resistance to the motion of P is a force of magnitude 1
5
mg

 Use the work-energy principle to find the speed of P at the instant when it has moved 
a distance 8 m down the plane from the point of projection.

(7)
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Question 3 continued
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4. Three particles, P, Q and R, are at rest on a smooth horizontal plane. The particles lie 
along a straight line with Q between P and R. The particles Q and R have masses m and km 
respectively, where k is a constant.

 Particle Q is projected towards R with speed u and the particles collide directly. 

 The coefficient of restitution between each pair of particles is e.

 (a) Find, in terms of e, the range of values of k for which there is a second collision.
(9)

 Given that the mass of P is km and that there is a second collision,

 (b) write down, in terms of u, k and e, the speed of Q after this second collision.
(1)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 10 marks)

TOTAL FOR FURTHER MECHANICS 1 IS 40 MARKS
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