( )
5. A particle P of mass m is attached to one end of a light elastic spring of natural length a
and modulus of elasticity A
The other end of the spring is attached to a fixed point 4 on a ceiling.
The points B, C and D are such that
B lies vertically below 4 and AB = %a
C lies vertically below 4 and AC =a
D lies vertically below 4 and AD = 3a
The particle P is pulled vertically downwards until it is at D and released from rest.
Given that P comes to instantaneous rest at B,

4
(a) show that 4= 3 mg

“4)

(b) Find, in terms of @ and g, the speed of P at the instant it reaches C.
“4)

The maximum speed of P occurs when P is at the point E.

(c) Show that AFE = %a
3)

(d) Show that P moves with simple harmonic motion about E.
3)

. J
18
VDN IR A o
P 7 9 4 8 0 A 0 1 8 2 8

VIHY SIHLNI 3LIM LON 0

G G G K.
. vavsHLNiELEMIONOG

L¥MIONOG

. vauvsIHINIG

N

RRRRRERKHKHKRERRIRIRRRHKHKHRRRRRRRAKKKRKK 2

XXX

KRLRLRKRRK

5

SRRRRAHRHKKS



oo "
é’s” X
RRXXKS

GSIRRKS
KRR
096%0%6%%%%

SRR

3?
100
RLS

%
oS
ébs
0.0
0.0

%
X
XX

X5
A
RS
5 050008
SRS
SRR

3

e
v

C
%
L] <
K
55

SRR
X
S
0“'}’“
120 o tote
2002000

S
&
bote!
2

QOO
QYRR
QIR
qu%ﬁp
L,

K

é%&

3R
o

3RS
K5
SRS

y

4)0
o
&

'S
8%
%~ &
bo%%,
4&;(’
&

N
Tetotetereretete’s
FAR
oo
IRKK

00000,
s
NO;

oo
R

OO
QISRKLLKKK,
N N
doetess.
deSote%es
R
LR

33

RS

%
K5
09583
RS

oo
S
KK
R

’QQO o
00000
S

25
29588
S
%%
botete!

55
KK
R

D ’00\. ¢00«

&
0ol
XS
000.
KRS

to%

SRR
SRRARXRS
0{ 255

:§0

BB
T
3&“””&

%% %
o 5’0)0.0

~ \
Question 5 continued
\ J
19
aEm 0 T D O .
P79 48 0 A0G 1 9 2 8 Turn over



7

Question 5 continued

20

P 7 9 4 8 06 A 0 2 0 2 8

O .

190200205055

KK IRRRKKK
090909099 %%%

X RRRKLELKKL

.‘%:.’
3
o

0%
boses
KL
55
55

000!
posssesatetetotototess

SRLLLLLLLS

otodototetototetoteteotes
dasssssatatototototototed

<
355

[
K
L

%

Dodetal Q}“
i
K

LXK

QOO

bl
2%

Y y

LELKKE

0K
S9S9L9setets v o=

XN
09090%6%90%%%%

KIRK
K5
RRSES

0
b00%s

¢
QRS
28
2L
S S0otetetotee%e%e%s:

SRR
096%%6%%
196%%%
RRLLLL
S RERLRRILLLL

553

XX
0t
0%

Q:
5
0%

3K
So%oseseses



SR
<
X
oY

S
PoALRrLOrteS
002009 9:0.0°9

KKK
Soseeseses
QYRR

2555
SRS
ZRLRRKRKRS:

20%%
boges

%5
SRX
SRR

o

6% %
20K
C

9%

o

X GO X
G
=
SIS
T

X
oot
> ¥ ¥
W
K3
0o

o
\ ’4 .:‘ §‘ P
o5
3

OO
335988
QK
odeSeteteteods!
ERALK
ototototots

%
KK
R

6
oo
ol
%!

OO
RS
QLRI
RISRIKHEK,
R
LRLRRRRS

25

$%%
096%6%%%
RRKK

o5

7

Question 5 continued

(Total for Question 5 is 14 marks)
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