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

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

Given that bateseze et
e AD cuts PQ in the ratio 3:5
e DC cuts QR in the ratio 5:3 %
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(@) explain why the centre of mass of square ABCD is at Q. -
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(b) Find the distance of the centre of mass of the framework from B. K
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Asmall smooth ring P, of mass m, is threaded onto a light inextensible string of length 4a. B
One end of the string is attached to a fixed point A on a smooth horizontal table. 5588
The other end of the string is attached to a fixed point B which is vertically above A. S
The ring moves in a horizontal circle with centre A and radius a, as shown in Figure 2. LB

The ring moves with constant angular speed i_g about AB. S

a S
(o2
The string remains taut throughout the motion. OE

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

(6) s

The angular speed of P is now gradually increased. o
(b) Find, in terms of a and g, the angular speed of P at the instant when it loses contact &
with the table. K
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(c) Explain how you have used the fact that P is smooth. S
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Question 2 continued

(b) Loses contact vanen

N:O:

] 158+ 0

A
J

«— nnlj verfical forces on P.

L

mg O

3

N

T =

3mg,

©

ey

«— T + TcosH

Ma™

T+ 7)) =

Maw”®

@

o

J¥

3mg L o4 = mom"ue— subsilwe. @) ap @
K

129 - pow?

3’

49 _

'

4.9 2

£

3o

———
I - s

=

either side of P. Q)

(O Tension in e shr'\r\sxJ is the Same on

P 6 6 6 3.7 A 0 6 1 6

PMT!

LSRR
KRS,
LRI,
SRR
G,

<

::‘Q‘}
Sorate

AL

Jo%es
<5
&
oo
%%
K

<3
%
&

o%
SRR
aV

e
o

%

0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0%’0’0’:.

5
o
%

KKK IRIHRK AR

!
oot ot tetetetotetetetedotetotet

0
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

R
p>atel
..:»v«%’
KL
RISES

R
S
X %

X

095 %S
< X A
SSHELLS,
G052
25

SRR
(90950509
o



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
ﬂ&? o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[
-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX
1500 %
S
SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!

IRKK

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

2

PO
SUXKK I NE R
SR
RERLKRLR,

CRSLRAR

O

S
SERKEHAS
55

SRS

XSO

s

S
Ko

090 %%%

90e%%

SRR

5
258

55
020!
RIS,

000G
Sressseses
fotetesotet
RS
(G5
S5
Dosede!

S35
B
5K
9%
%5

&
RRE

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

PhysicsAndMathsTutor.com

Question 2 continued

(Total for Question 2 is 10 marks)
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Figure 3

The uniform lamina ABCDEFGHIJ 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.

i . . 49
(a) Show that the distance of the centre of mass of the lamina from AJ is %6 a
(5)

A light inextensible rope is attached to the lamina at A 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.

()

(o) Note : lamma is wniform 0 Co.M is n Hhe middle of each shape.

P = Q@ = R : lomna < label diagcam
Moss L 2x3=1  2x3=b 2x2=4 Jprau+b=2 (2
> fom AT | a 3-5a. o X < hoizontal
> Lom AB Lo a So. u & verhical

©
Moments aboutr AT + tb(a) + b(2-50) + 4(30) = 2b(x) O

Lo = 1bx s X = i“ga 0
yA

P 6 6 6 3.7 A 0 8 1 6

PMT!

SLRRK
SR

XXX
KL

QG

<
R
S
<5 :%%,
K0

<2

&
o

o e
0~
o~ 2
0%

SRS
35555%
SR























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PhysicsAndMathsTutor.com PMT

<

R
RSB
000

N
Sosesesed
QKKK
KK

%%
<

LR

%
SERRRKR

X

Question 3 continued

%o
SeSetedss
SRR
S
2006
SR

3
RRSERE
%éﬁv&
58
¢
X5

ot
o
RS
ot
2K

<K
<X
5

5
KK
9%
o0
'
S
o

6

SOSLEEIES
®
1)

~ Ta Te
) 49 1 A
(b) Moments abodr A : SoxTg = 25 O % W ©)

<
X

KGR
o
=y
250

O
batoesetets
ISR
&"&»
sl
RLRK

X >
[930:==: 04
e s 49
LS
P To = —
prosslateses & N

S
¢
v
o%¢

4

.:
%
.
5

X
X
<IN
|1
o
<X
b

00
S
teteteteltete
KLk
SERLRESS
R

S
XXX

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

<
S
"ﬁ%
0&4&?‘
%

Q0K
295%%
S

<
SRGERS

RS2

A
RLRKKS

K
%
KKK

S
R
RXX5

0K

e
b

bt ?3
S
S
Boss o

e 2%
KGRI LR K
0005020 %% % %0 %%

%
CRIIIEARIKIHRK

9
2%
D

0%
A

CERREHAR

KL ’o

%
X

2R
UK

QLY

R

S
Ko

AR
SR ARKLK

0>
RS
0%l
%!
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

5
L R
S
8920505

0%
RAKEKKL
bt

pote
e
SRXLS N
SXRXILS IS SAN
e aessies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

9

R PO 10O O 0 —
Turn over »
P 6 6 6 3 7 A 0 9 1 6 urnove































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PhysicsAndMathsTutor.com

Question 3 continued
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Question 3 continued

(Total for Question 3 is 13 marks)
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4. A particle P moves on the x-axis. At time t seconds, t > 0, P is x metres from the
origin O and moving with velocity vms™ in the direction of x increasing, where

v =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)

&S5

(c) Find the total time, in the first 4z seconds of the motion, for which P is more than
3 metres from O
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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

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qfe
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
LR
borele

X S
o S
KL
STTKS
0
o
Doe? oot
SRCRLS
SRS
SR,

SRR
(90950509
o





