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1. Attime z =0, a small stone is thrown vertically upwards with speed 14.7ms™! from a point 4.

At time ¢ = T seconds, the stone passes through 4, moving downwards.

The stone is modelled as a particle moving freely under gravity throughout its motion.

Using the model,
(a) find the value of 7,
(2)
(b) find the total distance travelled by the stone in the first 4 seconds of its motion.
“)
(c) State one refinement that could be made to the model, apart from air resistance, that
would make the model more realistic.
1)
ol./ S =0
u = 147
v =
a = —17¢
t = T
S= wut + _z‘f ot ‘
e = 14.77 *+ (a.¢ Tz)
0= 14T — 497"
0= 497 (3-T )
7= 0 T =
5/ Aiiteonce o max Aa}a wWF. s=
U = llf.7
v=0
a = -9.8
&t =
Vv Y= u oy 2as
0 = (147)" t2(-1¢)5
—(%7) =5
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Question 1 continued
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(Total for Question 1 is 7 marks)
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2. A particle P moves along a straight line.

At time 7 seconds, the velocity vms™ of P is modelled as

v=10t—t*—k t>0
where k is a constant.

(a) Find the acceleration of P at time ¢ seconds.

(2)
The particle P is instantaneously at rest when ¢ = 6
(b) Find the other value of # when P is instantaneously at rest.
4)
(c) Find the total distance travelled by P in the interval 0 <7< 6
“)

-~/ atetlere-bon = /0__‘_\1

—_—
b/ whea ¢t=6 v=o0

0= ,o(6) ~(6)° -k
o= 6o — 36 — Ik
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v = 1ot -— (.'1 —_ 24
O = Joe — ¢ — 24
0= E* - ot + 2y
o = (¢ —6)(¢& -—'-c\'
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Question 2 continued
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Question 2 continued
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Question 2 continued

3@%; ﬁ?
éﬁsg% 5.
R %

XX
XRX

%5
35
\;

e’

00

F
%

oo

bo%?
W
S
¢
be%!

D

s

P
K3

XX

XL

255
d§%
s
Al
o
2029

SR
S
SRS
00%-4 0%
o e
0% 9008

ppetete
9% &
<K
S0ie%s;
RS

53
gﬁ%@
M
I
QRRRR
0%6e%%

%
258 %

SRR
G0

255
5

X

$95%

<X
XX
2

.0
QL
25

58

baseseses
SR
ototets!

0.’
555

0000

08888
XX
XX
X
oo}

%
IR,

0.0,
o
R

oS
o
X
%%

5
S teotetete!
podetetelels
00X
LK

e%
%

XX
6% %
0%
XXX

b0

R

8
%

RRZRKR

%%
0 %%
L

X KK
R

kS
S5
SRS
SEYXS
3&@@%
SRR
QXK

LKRKK
PRSKRIRIBE:
PR RIRE,
A rSesesesess
ZRRLREE

0%
%
e’

2
=]
o

XX
D

Y5

3RS

XX
&

oo
04 A
%5
%

XX
%

&<

%

X
(95
ib
%
KR

ol

L]

Iale%

-
5

(Total for Question 2 is 10 marks)
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Figure 1

P(2m)

A ball P of mass 2m is attached to one end of a string.

The other end of the string is attached to a ball Q of mass 5m.

The string passes over a fixed pulley.

The system is held at rest with the balls hanging freely and the string taut.

The hanging parts of the string are vertical with P at a height 2/ above horizontal
ground and with Q at a height 4 above the ground, as shown in Figure 1.

The system is released from rest.

In the subsequent motion, O does not rebound when it hits the ground and P does not
hit the pulley.

The balls are modelled as particles.
The string is modelled as being light and inextensible.
The pulley is modelled as being small and smooth.

Air resistance is modelled as being negligible.

Using this model,
(a) (i) write down an equation of motion for P,

(i1) write down an equation of motion for Q,

“4)
(b) find, in terms of / only, the height above the ground at which P first comes to
instantaneous rest. 4 2.
(7)
(c) State one limitation of modelling the balls as particles that could affect your answer
to part (b).
1)
In reality, the string will not be inextensible.
(d) State how this would affect the accelerations of the particles.
1)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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(Total for Question 3 is 13 marks)

TOTAL FOR MECHANICS IS 30 MARKS
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