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1.

A van of mass 800kg is moving up a straight road which is inclined at an angle 6 to the
. . 1 . . .

horizontal, where sinf = - The engine of the van is working at a constant rate of 18 kW.

At the instant when the speed of the van is 15ms™, the deceleration of the van is

0.75 ms=. The resistance to motion of the van from non-gravitational forces is modelled

as a constant force of magnitude R newtons.

Find the value of R.
(5)
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2. A particle P of mass 4kg is moving with velocity 3.5i ms™' when it receives an impulse
of magnitude 26Ns. Immediately after receiving the impulse the velocity of P is
w(i + j) ms!, where w is a positive constant.

Find the value of w.
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3. Anparticle P moves on the x-axis. At time ¢ seconds, ¢ > 0, the displacement of P from the )'ﬁ
N o 4, ;7
origin O in the positive x direction is x metres, where x = —¢ — 3¢" — 4«. s
’
KoMK
i O
Find
=
. Sl
(a) the value of # when P is instantaneously at rest, =
) s
o
i =
(b) the acceleration of P when ¢ =3 e
3)
(c) the distance travelled by P in the interval 0 < ¢ < 3
3)
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Figure 1

A uniform rod 4B, of weight 50N and length 4 m, rests with one end 4 on rough horizontal
ground. A particle of weight 10N is attached to the rod at C, where AC =3 m. The rod is

held in limiting equilibrium at an angle 6 to the horizontal, where tan§ = %, by a force
of magnitude 7 newtons. This force acts in a direction perpendicular to the rod at B, as
shown in Figure 1. The line of action of the force lies in the same vertical plane as the
rod. The coefficient of friction between the ground and the rod is u.

Find

(a) the value of 7,
3

(b) the value of u.
(6)
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P(4kg)

Figure 2

Two particles, P and Q, of masses 4kg and 6kg respectively, are connected by a light
inextensible string. The string passes over a small smooth pulley which is fixed at a point
on the line of intersection of a fixed rough horizontal plane and a fixed smooth inclined
plane. The string lies in a vertical plane that contains a line of greatest slope of the
inclined plane. The inclined plane is at an angle a to the horizontal, where tana = 2. The
particles are held at rest, with the string taut, so that P is on the horizontal plane and Q is
at the point 4 on the inclined plane. The point B, which is on the line of greatest slope of
the plane through A4, is 2 m down the plane from 4, as shown in Figure 2.

The particles are released from rest and Q moves down the inclined plane. At the instant
when Q is at B, the speed of Q is 3ms'and P has not reached the pulley.

(a) Find the kinetic energy gained by the system as Q moves from 4 to B.
(2)

(b) Using the work-energy principle, find the coefficient of friction between P and the
horizontal plane.
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Two particles, 4 and B, of masses 2m and 3m respectively, lie on a smooth horizontal
surface. Particle B lies between particle 4 and a fixed smooth vertical wall. The particles
are set in motion in the same direction, along the same straight line, towards the wall. The
speed of 4 is u and the speed of B is 2u. Particle B hits the wall, which is perpendicular
to the direction of motion of the particles. Particle B rebounds and there is then a direct
collision between 4 and B. The coefficient of restitution between B and the wall is e.

) o .1
The coefficient of restitution between 4 and B is 3
In the collision between 4 and B, the directions of motion of both particles are reversed.

Find the range of possible values for e.
(11)
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7. [In this question, the unit vectors i and j are in a vertical plane, i being horizontal and j
being vertically upwards.)
At time ¢ = 0, a particle P is projected from a fixed origin O with velocity (4i + 7j) ms .
The particle moves freely under gravity. At time 7 seconds, P passes through the point 4
with velocity A(i — 2j) ms™!, where 1 is a positive constant.
Find
(a) the value of 7,
3)
(b) the distance OA.
)
When P is at the point B, the direction of motion of P is perpendicular to the initial
direction of motion of P.
(c) Find the velocity of P when it is at B.
“)
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F

Figure 3

The uniform plane lamina L, shown in Figure 3, is made from three right-angled isosceles
triangles, OAB, OCD and OEF, all of the same material. The triangles have sides
0OA = OB = 5a, OC = OD = 4a and OE = OF = 3a. The point C lies on OB and the point
E lies on OD.

(a) Show that the centre of mass of L is E—Za from AD.

)
The lamina L is freely suspended from A4 and hangs in equilibrium.

(b) Find the size of the angle between 4D and the downward vertical.
Q)

The mass of L is 50M. A particle of mass kM is attached to L at the point F' so that, when
L is suspended from 4, the line AD is vertical.

(¢) Find the value of .
3

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

VaUY SIHL NI 3LI-IM 1ON 0d

oNOd
ROt otete et otete et otetetetotete

-

v

:!i

55




Leave
blank
25

Turn over

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

Question 8 continued

L
L
,d&

20830083088
0a

MK
S RRILLRIILLRIILKS
RRRRELRRELRIELRRRLKS

K2

X

XK IR I I I AKX
SRR SRRAERE,
oo 4 1= T3
s

o

o

v
bERY)

o %
X
oo 5
.
@7
i

L
1%

o

2

$K
o

%

<

S

25

5%

X
0e%
Podel
1%
1%
&




Leave |
0o
blank |

Question 8 continued g5

ot
&
proge

3
KNI
SN
bo%s & 9!
SRS
proseTeteses
Posesieiegs
KGR
SIS

.
K
RRBBEK

09,

Iy
e

$95%%%
5N
98,

$9%

RRRRRRKKKK

AR
S

oY%

o

o

o208
S

%
o2

K RIRERKEIKLRL

A
9%
%&00

<>
d3etodes
Sletodes
Sotetototetotetetetel

\
¢
3
25
9%t
5
o0

QLRI
KK IIKRELIKK
CRIRRERKEIKKRL

QRS

%
%
o5
0%
<

P 5 5 8 4 4 A 0 2 6 2 8



4 \ ﬂ
Q0 &
>
g8 ~ 2
- O [\l
£
=
o
—
—
o)
—
—
—
—
—
—
—
—N
—_—
—
—
—<
—
—
— <t
]
— <t
—_—
—
—
—
—
—
—
—
—
—
=
2]
=
=
- p—
-
=
=
(5]
=]
=
=}
- p—
—
7]
]
=}
o
\. J

04
04
z 0‘0

RIS
OO
s
0300
RIS

K2

AL
R R SARE 2
R N v SN )

0;;;9

o %
X
oo 5
.
@7
i

2
0 !
3%
Bosos
9
2
25
5%

1%
&

%5
R RIILLRRRIRIILLLLRRS N
G RRRIIILLLRRRIIIKLS
RRRRIIIILLLLRRRIKS
SRHKRRRRERRRKRRRRK

2
D%t

Doges
&




Question 8 continued
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