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 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.

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

1.

12a

A

CB 5a

13a

Figure 1

 A thin uniform rod, of total length 30a and mass M, is bent to form a frame.  The frame 
is in the shape of a triangle ABC, where AB = 12a, BC = 5a and CA = 13a, as shown in 
Figure 1. 

 (a) Show that the centre of mass of the frame is 3
2
a from AB.

(4)

 The frame is freely suspended from A.  A horizontal force of magnitude kMg, where k is 
a constant, is applied to the frame at B.  The line of action of the force lies in the vertical 
plane containing the frame.  The frame hangs in equilibrium with AB vertical.

 (b) Find the value of k.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

www.mymathscloud.com

https://mymathscloud.com


3

*P60207A0316* 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 1 continued
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2. A car moves round a bend which is banked at a constant angle of ș࣠° to the horizontal.

 When the car is travelling at a constant speed of 80 km hí� there is no sideways frictional force 
on the car.  The car is modelled as a particle moving in a horizontal circle of radius 500 m.

 (a) Find the value of ș.
(7)

 (b) Identify one limitation of this model.
(1)

 The speed of the car is increased so that it is now travelling at a constant speed of 90 km hí� 
The car is still modelled as a particle moving in a horizontal circle of radius 500 m.

 (c) Describe the extra force that will now be acting on the car, stating the direction of 
this force.

(1)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3.

E

a

a CDF

2a

B2aA

Figure 2

 The lamina L, shown in Figure 2, consists of a uniform square lamina ABDF and two 
uniform triangular laminas BDC and FDE.  The square has sides of length 2a.  The two 
triangles are identical.

 The straight lines BDE and FDC are perpendicular with BD = DF = 2a and DC = DE = a.
 The mass per unit of area of the square is M.
 The mass per unit area of each triangle is 3M.
 The centre of mass of L is at the point G.

 (a) Without doing any calculations, explain why G lies on AD.
(1)

 (b) Show that the distance of G from D is 2
2
a

(7)

 The lamina L is freely suspended from B and hangs in equilibrium.

 (c) Find the size of the angle between BE and the downward vertical.
(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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4. A particle, P, moves on the x-axis.  At time t seconds, t . �
 the velocity of P is v m sí� in the 
direction of x increasing and the acceleration of P is a m sí� in the direction of x increasing.

 When t = 0 the particle is at rest at the origin O.

 Given that a = 
5
2
���í�v)

 (a) show that v� �����í�Hí���t࣠)
(5)

 (b) state the limiting value of v as t increases.
(1)

 At the instant when v = 2.5, the particle is d metres from O.

 (c) Show that d� ���OQ���í��
(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
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