A particle P of mass m is attached to one end of a light rod of length /. The other end
of the rod is attached to a fixed point O. The rod can rotate freely in a vertical plane
about O. The particle is projected with speed u from a point A. The line O4 makes an

angle o with the upward vertical through O, where a < %

When OP makes an angle 6 with the upward vertical through O, the speed of P is v, as
shown in Figure 4.

(a) Show that v* = u* — 2gl(cos 0 — cosa)

2
Given that cosa = 3 and that u = /3g/

(b) show that P moves in a complete vertical circle.

As the rod rotates, the least tension in the rod is 7 and the greatest tension is kT’

(¢) Find the exact value of &

C))

C))

®

24

P 7 2 4 0 4 A 0 2 4 2 8

$od /// ,/// % ‘// % ‘// 7/

vauy

RIS



0%

XXX

XX
3RXKS

GRS

&
KR,
QIR

%%

%
0.0,
RS
B

o
»Y <}
DN

O
poeetototeloteteetetotetete 0%
SIRRRLEEIN
]
O RRRRK 0‘0: 0‘::‘ 50
R

o

>
33RRLRS
RRRLLLKS

R

KX
QLK
0%
388
SRR

X%
20K
bosotes
X
RS

S
s
)
0‘00’&0
4%

$XXK

OO0
$9.0.0.0,
R
K8
Q5%

QKK

0900000 %%

RRRRRS
a0t

e \
Question 7 continued
. J
25
Turn over »

P 7 2 4 0 4 A 0 2 5 2 8



7

Question 7 continued

26

P 7 2 4 0 4 A 0 2 6 2 8

L

25
,0:::00 it
CHXH M
IR

¢
%
0.0
%5
%S

DK
o%0%ed

0.0 0'0

RIS
Bedeotetetete!

oo
o%oded
<5
00

00’:
XK
Sotetotetet
S eotetete!

B
SIS

&
PO% 1 - 1%}
pseietese




0%

XXX

XX
3RXKS

GRS

&
KR,
QIR

%%

%
0.0,
RS
B

o
»Y <}
DN

O
poeetototeloteteetetotetete 0%
SIRRRLEEIN
]
O RRRRK 0‘0: 0‘::‘ 50
R

o

>
33RRLRS
RRRLLLKS

R

KX
QLK
0%
388
SRR

X%
20K
bosotes
X
RS

S
s
)
0‘00’&0
4%

$XXK

OO0
$9.0.0.0,
R
K8
Q5%

QKK

0900000 %%

RRRRRS
a0t

e \
Question 7 continued
. J
27
Turn over »

P 7 2 4 0 4 A 0 2 7 2 8



7

Question 7 continued

(Total for Question 7 is 17 marks)

TOTAL FOR PAPER IS 75 MARKS
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