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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.

Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m s–2

and give your answer to either 2 significant figures or 3 significant figures.

6.
v

U

O T t

Figure 1

 A car moves along a straight horizontal road. At time t = 0, the velocity of the car is  
U m s–1.  The car then accelerates with constant acceleration a m s–2 for T seconds.  The 
car travels a distance D metres during these T seconds.

 Figure 1 shows the velocity-time graph for the motion of the car for 0  t  T.

 Using the graph, show that D = UT + ½ aT 2.

 (No credit will be given for answers which use any of the kinematics (suvat) formulae 
listed under Mechanics in the AS Mathematics section of the formulae booklet.)

(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

13

*S54258A01321* Turn over     

 
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

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 6 continued
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(Total for Question 6 is 4 marks)
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SECTION B: MECHANICS

Answer ALL questions.  Write your answers in the spaces provided.

Unless otherwise indicated, whenever a numerical value of g is required, take g = 9.8 m s–2

and give your answer to either 2 significant figures or 3 significant figures.

6.
v

U
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Figure 1

 A car moves along a straight horizontal road. At time t = 0, the velocity of the car is  
U m s–1.  The car then accelerates with constant acceleration a m s–2 for T seconds.  The 
car travels a distance D metres during these T seconds.

 Figure 1 shows the velocity-time graph for the motion of the car for 0  t  T.

 Using the graph, show that D = UT + ½ aT 2.

 (No credit will be given for answers which use any of the kinematics (suvat) formulae 
listed under Mechanics in the AS Mathematics section of the formulae booklet.)
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Question 6 continued
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(Total for Question 6 is 4 marks)
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7. A car is moving along a straight horizontal road with constant acceleration.  There are 
three points A, B and C, in that order, on the road, where AB = 22 m and BC = 104 m. 
The car takes 2 s to travel from A to B and 4 s to travel from B to C.

 Find

 (i) the acceleration of the car,

 (ii) the speed of the car at the instant it passes A.
(7)
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Question 7 continued
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(Total for Question 7 is 7 marks)
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7. A car is moving along a straight horizontal road with constant acceleration.  There are 
three points A, B and C, in that order, on the road, where AB = 22 m and BC = 104 m. 
The car takes 2 s to travel from A to B and 4 s to travel from B to C.

 Find

 (i) the acceleration of the car,

 (ii) the speed of the car at the instant it passes A.
(7)
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Question 7 continued
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(Total for Question 7 is 7 marks)
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8. A bird leaves its nest at time t = 0 for a short flight along a straight line.

 The bird then returns to its nest.

 The bird is modelled as a particle moving in a straight horizontal line. 

 The distance, s metres, of the bird from its nest at time t seconds is given by

s = 1
10

(t 4 – 20t3 + 100t2),  where 0  t  10

 (a) Explain the restriction, 0  t  10
(3)

 (b) Find the distance of the bird from the nest when the bird first comes to instantaneous 
rest.

(6)
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Question 8 continued
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(Total for Question 8 is 9 marks)
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8. A bird leaves its nest at time t = 0 for a short flight along a straight line.

 The bird then returns to its nest.

 The bird is modelled as a particle moving in a straight horizontal line. 

 The distance, s metres, of the bird from its nest at time t seconds is given by

s = 1
10

(t 4 – 20t3 + 100t2),  where 0  t  10

 (a) Explain the restriction, 0  t  10
(3)

 (b) Find the distance of the bird from the nest when the bird first comes to instantaneous 
rest.

(6)
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Question 8 continued
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(Total for Question 8 is 9 marks)
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

 A small ball A of mass 2.5 kg is held at rest on a rough horizontal table.

 The ball is attached to one end of a string.

 The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5 kg hanging freely, vertically below P and 
with B at a height of 1 m above the horizontal floor.

 The system is release from rest, with the string taut, as shown in Figure 2.

 The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7 N.  Ball B reaches the floor before ball A reaches the pulley.

 The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8 m s–2.

 (a) (i) Write down an equation of motion for A.

  (ii) Write down an equation of motion for B.
 (4)

 (b) Hence find the acceleration of B.
(2)

 (c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

 (d)  Suggest two improvements that could be made in the model.
(2)
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Question 9 continued
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9. A (2.5kg)

Figure 2

B (1.5 kg)

1m

P

 A small ball A of mass 2.5 kg is held at rest on a rough horizontal table.

 The ball is attached to one end of a string.

 The string passes over a pulley P which is fixed at the edge of the table.  The other end of 
the string is attached to a small ball B of mass 1.5 kg hanging freely, vertically below P and 
with B at a height of 1 m above the horizontal floor.

 The system is release from rest, with the string taut, as shown in Figure 2.

 The resistance to the motion of A from the rough table is modelled as having constant 
magnitude 12.7 N.  Ball B reaches the floor before ball A reaches the pulley.

 The balls are modelled as particles, the string is modelled as being light and inextensible, 
the pulley is modelled as being small and smooth and the acceleration due to gravity, g, is 
modelled as being 9.8 m s–2.

 (a) (i) Write down an equation of motion for A.

  (ii) Write down an equation of motion for B.
 (4)

 (b) Hence find the acceleration of B.
(2)

 (c) Using the model, find the time it takes, from release, for B to reach the floor.
(2)

 (d)  Suggest two improvements that could be made in the model.
(2)
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Question 9 continued
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(Total for Question 9 is 10 marks)

TOTAL FOR SECTION B IS 30 MARKS 
TOTAL FOR PAPER IS 60 MARKS
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