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  

1.	

4a

D C

A M

E

B

3a

3a

Figure 1

	 A uniform plane lamina, shown shaded in Figure 1, is formed by removing an isosceles 
triangle ABE from a rectangle ABCD.

•	 The midpoint of AB is M

•	 AB = 3a

•	 AD = 4a

•	 EM = 3a

•	 AE = EB

	 (a)	 Show that the distance of the centre of mass of the lamina from AB is 13

5

a

(5)

	 The lamina is suspended by a string attached to the lamina at D.

	 The lamina hangs freely in equilibrium.

	 (b)	 Find, to the nearest degree, the angle between AD and the vertical.
(3)
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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 8 marks)



*P74074A0616*

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

6

  

2.	 A particle P moves on the x-axis. At time t seconds the velocity of P is v m s–1 in the 
positive x-direction, where

v t� � �3 2 1     t � 0

	 (a)	 Find the value of t when P is at instantaneous rest.
(2)

	 The acceleration of P at time t seconds is a m s−2 in the positive x-direction.

	 (b)	 Show that a
v

�
�
1

3 (3)

	 (c)	 Find the speed of P when it is decelerating at 4

3
 m s−2

(2)

	 (d)	 Find the total distance travelled by P between t = 0 and t = 15

2

[Solutions relying on calculator technology are not acceptable.]
(4)
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Question 2 continued	
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  

3.	 [In this question you may quote, without proof, the formula for the distance of the centre 
of mass of a circular arc from its centre.]

A

B D

C

1.5a

2a

Figure 2

	 Uniform wire is used to form the rigid framework shown in Figure 2.

	 The framework consists of four straight pieces of wire, AB, BC, BD and AD and one 
piece in the shape of an arc of a circle, CD.

	 In the framework

•	 AB = 1.5a and BC = BD = 2a

•	 CD is an arc of a circle of radius 2a and centre B

•	 ABC is a straight line and ABD is a right angle

•	 A B C D, ,  and  all lie in the same plane

	 (a)	 Show that the distance of the centre of mass of arc CD from AC is 
4a
� (2)

	 (b)	 Show that the distance of the centre of mass of the framework from AC is 
17

2 8
a

( )� � (4)

	 The framework is freely pivoted at A.

	 The framework is held in equilibrium, with BD horizontal, by an upward vertical force 
that is applied to the framework at D.

	 The mass of the framework is M.

	 The magnitude of the force exerted on the framework by the pivot at A is kMg.

	 (c)	 Find the value of k giving your answer in terms of π in its simplest form.
(3)
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Question 3 continued	
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Question 3 continued	
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Question 3 continued	
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(Total for Question 3 is 9 marks)
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  

4.	 A car is travelling round a circular track. The car moves with constant speed in a 
horizontal circle of radius r.

	 In an initial model,

•	 the car and driver are modelled as a single particle

•	 the track is modelled as being rough, so that there is sideways friction between the 
tyres of the car and the track with coefficient of friction μ

•	 the track is modelled as being horizontal

	 Using this model, the maximum speed at which the car can move round the circle of 

	 radius r without slipping sideways is 1

2
gr .

	 (a)	 Show that μ �
1
4 (5)

	 In a refined model,

•	 the car and driver are modelled as a single particle

•	 the track is modelled as being rough, so that there is sideways friction between the 

		  tyres of the car and the track with coefficient of friction 1

4

•	 the track is modelled as being banked at an angle θ to the horizontal

	 Using this model, the minimum speed at which the car can move round the circle 

	 of radius r without slipping sideways is 4

35

rg

	 (b)	 Find the value of tan θ
(7)
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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	

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 12 marks)

TOTAL FOR FURTHER MECHANICS 2 IS 40 MARKS


