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Figure 1

A uniform rod of length 72a is cut into pieces. The pieces are used to make two rigid
squares, ABCD and PQORS, with sides of length 10a and 8a respectively. The two
squares are joined to form the rigid framework shown in Figure 1.

The squares both lie in the same plane with the rod AB parallel to the rod PQ.

Given that
* AD cuts PQ in the ratio 3:5
* DC cuts QR in the ratio 5:3
(a) explain why the centre of mass of square ABCD is at Q.
1)

(b) Find the distance of the centre of mass of the framework from B.
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Question 1 continued

(Total for Question 1 is 6 marks)
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Figure 2

A small smooth ring P, of mass m, is threaded onto a light inextensible string of length 4a.
One end of the string is attached to a fixed point 4 on a smooth horizontal table.

The other end of the string is attached to a fixed point B which is vertically above A4.

The ring moves in a horizontal circle with centre 4 and radius a, as shown in Figure 2.

The ring moves with constant angular speed i—g about 4B.
a

The string remains taut throughout the motion.

(a) Find, in terms of m and g, the magnitude of the normal reaction between P and
the table.

(6)
The angular speed of P is now gradually increased.
(b) Find, in terms of @ and g, the angular speed of P at the instant when it loses contact
with the table.
3)
(c) Explain how you have used the fact that P is smooth.
(1)

P 6 6 6 3 7 A 0 4 1 6

V34 SIHLNI ILIM LONOG

YIAY:SIHENEILIIM TON-Od

VISV SIHLENEILIIM ION O



XX
O
o%

%
3%

S
R

o
0
XX

020!

XX

000

oY
XX

-

X

58

000

00

090085
0o
oo
XS
BoSoasasatetets

58

%

dototes
qp#?“

o
&L

6% %
XX

Question 2 continued
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 10 marks)
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Figure 3

The uniform lamina ABCDEFGH]IJ is shown in Figure 3.
The lamina has AJ=8a, AB=5a and BC=DE=EF=FG=GH=HI=1J=2a.

All the corners are right angles.

49
(a) Show that the distance of the centre of mass of the lamina from A4J is 267
C))

A light inextensible rope is attached to the lamina at 4 and another light inextensible
rope is attached to the lamina at B. The lamina hangs in equilibrium with both ropes
vertical and AB horizontal. The weight of the lamina is W.

(b) Find, in terms of W, the tension in the rope attached to the lamina at B.

3

The rope attached to B breaks and subsequently the lamina hangs freely in equilibrium,
suspended from A.

(c) Find the size of the angle between AJ and the downward vertical.

C))
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Question 3 continued
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(Total for Question 3 is 13 marks)
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4.

A particle P moves on the x-axis. At time 7 seconds, ¢ > 0, P is x metres from the
origin O and moving with velocity vms™' in the direction of x increasing, where

y=5sin2t

When t=0, x=1 and P is at rest.

(a) Find the magnitude and direction of the acceleration of P at the instant when P is
next at rest.

4)
(b) Show that 1 <x <6
4)
(c) Find the total time, in the first 47 seconds of the motion, for which P is more than
3 metres from O
3

12
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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 11 marks)

TOTAL FOR FURTHER MECHANICS 2 IS 40 MARKS

16

P 6 6 6 37 A0 1 6 1 6

e
S
Besetetelels

o~
dalelootetele!
2 gng»
G fo%ee!

35S

%!
)
o

R
ks
2%
5

X
9%
o

R

X
2
potezer !

000
SRR K
K RERKK
e

25
s
o Setotete!

.:

ool

0508
)



