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1. Anparticle of mass 3 kg is moving with velocity (3i + 5j) m s when it receives an impulse
(-4i + 3j) Ns.

Find

(a) the speed of the particle immediately after receiving the impulse,

Q)

(b) the Kkinetic energy gained by the particle as a result of the impulse.
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2. Atruck of mass 1800 kg is moving along a straight horizontal road. The engine of the
truck is working at a constant rate of 10 kW. The non-gravitational resistance to motion
is modelled as a constant force of magnitude R newtons. At the instant when the truck is
moving with speed 15 m s, the acceleration of the truck is 0.25 m s, K
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The truck now moves up a straight road at a constant speed V m s~%. The road is inclined at =

S -
ST Ti00%
QX F

o 0

) i 1 . i .
an angle @ to the horizontal, where siné = e The non-gravitational resistance to motion

is now modelled as a constant force of magnitude 30V newtons. The engine of the truck
is now working at a constant rate of 12 kW.
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(b) Find the value of V.
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P (2m) Q (3m)

Figure 1

Two particles P and Q, of mass 2m and 3m respectively, are connected by a light
inextensible string. Initially P is held at rest on a fixed rough plane inclined at @ to the

. . 2 . :
horizontal ground, where sin§ = 3 The string passes over a small smooth pulley fixed at

the top of the plane. The particle Q hangs freely below the pulley, as shown in Figure 1.
The part of the string from P to the pulley lies along a line of greatest slope of the plane.
At time t = 0 the system is released from rest with the string taut. When P moves the

friction between P and the plane is modelled as a constant force of magnitude % mg. At

the instant when each particle has moved a distance d, they are both moving with speed v,
particle P has not reached the pulley and Q has not reached the ground.

(a) Show that the total potential energy lost by the system when each particle has moved

a distance d is %mgd.

(3)

(b) Use the work-energy principle to find v2 in terms of g and d.

(4)
When t = T seconds, d = 1.5 m.

(c) Find the value of T.
()
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6a

E 3a
Figure 2

The uniform lamina ABCDE is made by joining a rectangular lamina ABDE to a triangular
lamina BCD along the edge BD. The rectangle has length 6a and width 3a. The triangle
is isosceles, with BC = CD, and the distance from C to BD is 3a, as shown in Figure 2.

(a) Find the distance of the centre of mass of the lamina, ABCDE, from AE.

()

The lamina ABCDE is freely suspended from A. A horizontal force of magnitude
F newtons is applied to the lamina at D. The line of action of the force lies in the vertical
plane containing the lamina. The lamina is in equilibrium with AE vertical. The mass of
the lamina is 4 kg.

(b) Find the magnitude of the force exerted on the lamina at A.

Q)
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5.
C
A
70°
2m
30°
B
Figure 3

A uniform rod AB has mass 6 kg and length 2m. The end A of the rod rests against a
rough vertical wall. One end of a light string is attached to the rod at B. The other end
of the string is attached to the wall at C, which is vertically above A. The angle between
the rod and the string is 30° and the angle between the rod and the wall is 70°, as shown
in Figure 3. The rod is in a vertical plane perpendicular to the wall and rests in limiting
equilibrium.
Find
(a) the tension in the string,

(4)
(b) the coefficient of friction between the rod and the wall,

()
(c) the direction of the force exerted on the rod by the wall at A.
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6. [In this question the unit vectors i and j are in a vertical plane, i being horizontal and j
being vertically upwards.]
At 't = 0 a particle P is projected from a fixed point O with velocity (7i + 7+/3j) ms=.
The particle moves freely under gravity. The position vector of a point on the path of P
is (xi +yj) m relative to O.
(@) Show that
g 2
=3x - =
4 \/_Zx 98 X

()

(b) Find the direction of motion of P when it passes through the point on the path where
X=20

(4)
At time T seconds P passes through the point with position vector (241 + Aj) m where 1 is
a positive constant.
(c) Find the value of T.

(4)

w,

P 4 6 7 0 6 A0 2 0 2 8

L
RN
dotetotelotototele
5555
CERRRLRX

3R
QI
SERLLARLLIL

5
SIRHRIRHIKH KK

0
X
293089

%
RIS

<
250K
S
<
K

0
et
a
byl
5K

KKK

RS
N-O
AN
CERRAK

X

24\
v
SR

0
stotate’s

G2
S
(9% -¢: 1%
a0 g%

SO

ot
2K

Pesessiose’

peosesesesst

SoSoetutetedets,
Soesstedetedetel

X
%
<X
0000 0
S

AN
RS ss
@14 s
ORI s
QRIHHIRRLLRKKS

\ ¥ g
05
%!

258

%

oadedoles
CHXARKY
KR KN
doeseces
botelotess

%%

¢
0%
55
ofeteled
9055
SR

5

<
2
o2
ool

CERRK,

Sotetet
SOKHIRKKS

9%
%
5

2908,

OO
%

0%
e
%

55
doaseteses

oS
S
SRR

05

005
X X
AL H AP

petedotetotetotet

6
5

5
5345
02
25

Soastedetetetetete%s

¢
X
2555
5t
5

%%

oo

&

&
55
55
b9

SRR
%

S
K
52

<
<
KL

P
W

o

KKK,

=

PO
i
%@&

%



O
RERRRLS
000009090 %

<555
CERRRLRX

%

CORKIINIKES

O
S

ORIREIIRKS

&%???N%%%N%%

KRR

ORQEREIARS
SORSEENEEX
N
A 00
K
S

QR

oAl
A

R<

%%
<

<
2%
N
3
”
25

%

Q>
38

S
&

o0

<SPS
ﬁng
L%k
LGS
X g S
KL

IR
QLKL

>
KA
0e%e%

S
ARG
ALk

2008
nu%#
e ded
L]

GO
S50

R
R OSRIARKL
LR
WA

A
ﬁ’*&

O
e
)

<7

Q0K
foge
.

6
ey
XK
R

QN
N

-~
3309985
SoSodels
dptedess

(X
5
et
jolols
o9
5

<
%
X

S
29388
<55

oS

A
5
K

S
betele!
dedetesel
ptoletele!
Q9SS

s
K5
bo3e}
bores
boses

>
doses
R
058
35

<
SRS
QREK
00050
RS
daSedetets

X AR R
SRR
RE AR,
LR RKL

X
L%
X

S

OO
g
]
X
).4
0%

o%
%
g

06
0%

(0>
QL

bt <0
e’
e

9009,
NG
osoh

Saose
.
e
5

<L

S AEIRKLIEIRKIA

<

**‘:’:“z:’ 00:0.0.
P

(X5
SR
5
AAL
LA

<
S50
7

IS

S
N
)
S

<
5
0%
55

R30S

RERKLRS
Soadetoletotetets!
HHRRRZRRS,

XX
SSS

RREREKLLEKS
o

(SRR ICAA

2
5
5
%

505

REK,
9%
<5
e
255

%ﬁs’
%&g
1%

bt
it
o2

%
%

000>
58
258
55
58
L

050
betolots!
IR
DeSedete!
$550
botetess

<
%
%
0%

S
o
%5
X5
%
0%

<

o
%

K5
o 0
L

0
5

L

%

O "000

SO0 0 S 0 0

< XA
CADE

Joled
wf)
b X
<X

Question 6 continued

Leave |
blank

P 4 6 7 0 6 A0 2 1 2 8

21
Turn over



Leave\
blank
7. Two particles A and B, of mass m and 2m respectively, are moving in the same direction
along the same straight line on a smooth horizontal surface, with B in front of A. Particle A
has speed 3ms™ and particle B has speed 2ms™=. Particle A collides directly with
particle B. The coefficient of restitution between A and B is 3 The direction of motion
of both particles is not changed by the collision. Immediately after the collision, A has
speed v m st and B has speed w m s72.,
. 23
(@ (i) Show thatw = re
(if) Find the value of v.

(7)
When A and B collide they are 3 m from a smooth vertical wall which is perpendicular to
their direction of motion. After the collision with A, particle B hits the wall and rebounds.

- . 1

The coefficient of restitution between B and the wall is 3
There is a second collision between A and B at a point d m from the wall.
(b) Find the value of d.
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