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T
Five identical uniform rods are joined together to form the rigid framework ABCD shown =
in Figure 1. Each rod has weight /" and length 4a. The points 4, B, C and D all lie in the %
same plane.
The centre of mass of the framework is at the point G.
(a) Explain why G is the midpoint of AC.
(1)
The framework is suspended from the ceiling by two vertical light inextensible strings. 8
One string is attached to the framework at 4 and the other string is attached to the 2
framework at B. The framework hangs freely in equilibrium with 4B horizontal. 9.
=
b) Find =
(b) Fin =
(i) the tension in the string attached at A4, =
)
(i1) the tension in the string attached at B. %
Q) %
m
A particle of weight kW is now attached to the framework at D and a particle of weight b
2kW is now attached to the framework at C. The framework remains in equilibrium with
AB horizontal and the strings vertical.
Either string will break if the tension in it exceeds 6/V.
(c) Find the greatest possible value of k.
“)
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Question 1 continued
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2. A car moves in a straight line along a horizontal road. The car is modelled as a particle. ’
At time ¢ seconds, where ¢ > 0, the speed of the car is v ms™ 853
At the instant when 7 = 0, the car passes through the point 4 with speed 2 ms™ 5
The acceleration, a ms™, of the car is modelled by
a= S
24+v s ==
in the direction of motion of the car. SH
\\/>
(a) Use algebraic integration to show that v=+/8¢+16 —2 S
(6) \> 3
At the instant when the car passes through the point B, the speed of the car is 4 ms™ \
(b) Use algebraic integration to find the distance AB. \ :
6) R
dt
dt = 2+v s
j(z w) v = _/lf dt i
Nev: = bE+C =
2 e
Using_bawndany_amditions %j
20)v 2" - y(g+e =
=6 5‘ "::'i
4wt L 4k i
2 \§(/
0% /‘//
Vit = gE+I2 s
(v+2)*> = fE+16 é
:‘(
\.»:g\f’
£
S
\{\
=
\. J 8523
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Question 2 continued

b)  v= dx

4 dt
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3 3
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“ 3

= 2
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——

3
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_22(0{-2)—__ 20 =

3 {6

v- 25(e)" \

g — 16
3 -3
3
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6 = skt 1= [§-5-4%
3% = SE+I6 A= 23,
J0 = 8t .
10
b= 7

J

dewith Goodnotes P 6 2 31 3 A 0 7 2 0

7

Turn over »



https://goodnotes.com/

www.mymathscloud.com

7

Question 2 continued

8

Made with GOodnotes

P 6 2 3 1 3 A 0 8 2 0

o%
S
Q2 ’:’
%0.010,').0

YT lo%

o%
0.‘
GRXS

%
9%
LR

<
RRRILRRS
SRR
SIS

o%
00%%%
<
e

XX
3
‘0

0.0.0.9.0.0

00. 0..
S
X XXX

G
XX
(5%
1
0%
SRRRRKS

e
Bote( 20 1%
SRS
S
KM

2038

O
SoTeteretels

<
R

OO,
S letoteteletotetes
KR

0OOSasasesesesesesess, %
CRRRHIILLLLS

0
QL
Sotatototototototod,

00090%6%6%%6%%%:%%
I
X

3RS
KRS

R RIRIR
Sootetotetotete!
S Sotetetetete!
SRLLLLLLS
s

00
R
200!
5%
0K

XX
X

O

28

%
%%
N
—("0
IR
0.0 S

QL

%%
:’:’
6% %
o96%%%
2L
<X
%%

3RKS

<
%
QKK
55

%%
%%
0’0'0

00
SRRRRKS
S tootetetotete
S
Basssetetatetele?

o208
002!
0.0 0.0
0938
%55

e
Sedotees
RS


https://goodnotes.com/

www.mymathscloud.com

7

X
0
K
0RR
oo
0000,

<
o003
oS
£o0e
55

3&%
’:‘:’:
5555

%
o%%
e

%

Question 2 continued

0 0. 0.0,
558
é'
08
%!

ﬁ%&ﬁ
20te%!
odototed
S

Sosete

5555

%
A4§£4
ME %
‘%%
oot

XX

%

A
o0 11 o2
9501 000

%
b
5

ool
oSazededd
QM5

S
SRS
X
SRS
d"@ﬁ@b

D028, rive
SOy

b
X e
=0

O 000,
BB
e
NG

9599
28888
ple
LI
LI
o%e%e%

5508
ERXEEK

0
%

X
%
o
000
55

%
2RSS
SRR
CRXLRR
X

5

poteteted
Jofotetotetara
KK
ot to %k veibosatole
ZRLRIRLRLRRKRS

0
%
050505
2
K
SRR
RIRKK

0%
X
X

%
K
X X

£

KXRK

SRKK,

o%%
0% %

X
Q’ "
o0

L
RS

%

X
$%%
0%

<

55
XX
30

s

o
%
KKK
%&’.

%%
%
f%
0.0 0.0, 0.0, 0,
LRLRRLIRLRKR

8

Dade s S
ot reredel
s
S

o

KR
K
2RI
SR
<R
et

(Total for Question 2 is 12 marks)

000
beSotodeds
QKK
Dasste%
85
Pote%atod
Datoss
7

Made with GOodnotes

9

R K00 A A Turn over »
P 6 2 31 3 A 0 9 2 0


https://goodnotes.com/

. Alight inextensible string has length 8a. One end of the string is attached to a fixed
point 4 and the other end of the string is attached to a fixed point B, with 4 vertically
above B and AB =4a. A small ball of mass m is attached to a point P on the string,
where AP =5a.

The ball moves in a horizontal circle with constant speed v, with both 4P and BP taut.

3mg

2
By modelling the ball as a particle and assuming the string does not break,

The string will break if the tension in it exceeds

(a) show that 9% <y’ gﬂﬁ

(b) find the least possible time needed for the ball to make one complete revolution.
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Figure 2

The uniform triangular lamina ABCDE is such that angle CEA =90°, CE =9a and

EA = 6a. The point D lies on CE, with DE =3a. The point B on CA4 is such that DB is
parallel to E4 and DB = 4a. The triangular lamina is folded along the line DB to form the
folded lamina ABDECF, as shown in Figure 2.

The distance of the centre of mass of the triangular lamina from DCis d|

The distance of the centre of mass of the folded lamina from DC is d2

YUy SIHLNEILIIM LONOA

(a) Explain why d, =d,
1)

The folded lamina is freely suspended from B and hangs in equilibrium with B4 inclined
at an angle a to the downward vertical through B.

(b) Find, to the nearest degree, the size of angle a.
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Question 4 continued
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(Total for Question 4 is 10 marks)

TOTAL FOR FURTHER MECHANICS 2 IS 40 MARKS
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