Six questions to be answered. All questions carry equal marks,
Mathematics Tables may be obtained from the Superintendent.
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Take the value of g to be 10 m/s’ .

Thnd hre

1.

unit perpendicular vectors in the horizontal and vertical directions,

f b I
£ A

respectively. .

Marks may be lost if all your work is not clearly shown or you do not indicate where a

calculator has been used.

(a) A train starts from rest at station P and
accelerates uniformly to its maximum
speed. It maintains its maximum speed for
a period and then decelerates uniformly to
come to rest at station Q,

The velocity-time graph shown illustrates
the motion of the train from P to Q, the
total journey taking 240 seconds.

Use the graph to find

(i) the acceleration of the train
(ii) the deceleration of the train
(iti) the distance from P to Q.

v (m/y)

t(s)

160 240

Another train starts from rest at P and accelerates with the same uniform acceleration as
in (i) for #, seconds until it reaches its maximum speed of 20V3 m/s. On reaching its
maximum speed, this train at once decelerates with the same uniform deceleration as in

(ii) and after ¢, seconds comes to rest at Q.

Find the time taken for this train to travel from P to Q, correct to one place of decimals.

A missile is fired from a point p on level
horizontal ground with an initial

speed of 2002 s inclined

at an angle of 45° to the horizontal,
towards g, where Ipgl = 9%3 km.

How far short of g will the missile

hit the ground ?

However, at the same instant as the missile is
fired from p, a missile is fired from g with

an initial speed of -I%QQ m/s

inclined at an angle A to the horizontal,
where tan A = % , to intercept
* the missile from p.

Calculate the height above the ground at
which the interception (collision) occurs.

? 94 km 4
1000
200\2 ij<' =
45° A
e 9L km 1
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(a)

(6)

10kg
Pare:
is“::t;dt’- Aona Tough horizontal plane
8 nnccted by 5 light inelastic
. angc[:lnssmg over a smooth pulley
o 8¢ of the Plane to particle B
- lhugh p'l-'me inclined at an angle
; e hnrlzoptal. where tan X = %,
The coethgien o 18 04 of B s 10 kg
i ICtent of friction on each plane
m‘ove e(rj: the System is released from rest,
o S down the inclined plane. The common
eration of the twq particles is 1 m/s’.

(53 Show, on separate diagrams, the forces acting on each particle.
Find
(iti) Ind the value of p.

Find the tension in the string.

;he Speed of particle A is 4 m/s and the speed of particle B is 3 m/s.
ind the velocity of A relative to B when

@ both A and B are travelling due East
(i) A is travelling due East and B is travelling due West
(iii) Als travelling due East and B is travelling due North,

Cit_y C is 225 km due North of City D. The scheduled flight time of a plane from D to
15 45 minutes in stil] air.

If, on a particular day, a strong wind is blowing from the West at 51 km/hr, determine

Ehe direction and the speed with which the plane should head in order to complete the

joumey from D to C in the scheduled time.

A smooth sphere P of mass 4 kg moving

2m/s
- with a velocity of u m/s collides directly with s —
a second smooth sphere Q of mass 2 kg moving
in the same direction with a velocity of 2 mys. 4kg 2kg
After the collision, P and Q keep moving in the P .. .

same direction with velocities of v m/s and 3 m/s,
respectively. The coefficient of restitution for the

collision is 14.

(i) Find the value of wu.
(ii) Find the impulse imparted to Q.
(iii) Find the loss in kinetic energy due to the collision.



6. (@) pgrsis a square with side of length 20 ¢m.
Forces act along the sides of the square as shown,

(i) Write down, in terms of {nd T the
resultant of the four forces.
3N A vy 6N

(i) Find the magnitude of the resultant force.
+
] A

(i) Find the distance of the line of action of L ‘-l)

; the resultant from p. P 2N 9 .

(6) An omamental bowl consists of a uniform

cylindrical base of height A cm and weight
20W, surmounted by a hemispherical shell
with radius of length 20 ¢m and weight W,
The radius of the cylindrical base is also of
length 20 cm. The shell and the base are
rigidly joined at ¢ and the vertical line

cd is an axis of symmetry of the bowl.

If the centre of gravity of the bowl is at
¢, find the value of h.

See Tables p. 40.

T. A metre stick, [ab], of

A AS
mass 10 kg supports a
mass of 5 kg suspended from c.

The metre stick is held in a
horizontal position by two vertical 4

‘b
C
and inelastic strings, one fixed at each end. l l

The tension in the string at a is T and 10 kg
at b is S and

Skg
T:8 = 8:7

(i) Find the value of T and the value of S.
(ii) Find lacl.

If the 5 kg mass were instead to be suspended from q, find the ratio
T : S,
where T, and S, are the new tensions in the strings at a and b, respectively.
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8.
(@) A car, of mass M kg, is rounding a bend on a Jevel road.

The bend forms an arc of a circle of radius 25 m. N

The cosfficient of friction between the car's tyres and the road 5 B
on the car.
an safely ¢

ound the bend is

(V) Show, in a diagram, the three forces acting
(i) If the maximum speed with which the car €
10v2 s, find the value of J.

(b) An aircraft, of mass m tonnes, flies
in a circular path of radius 5%5 km
at a speed of v m/s, waiting for
clearance to land.
In order to keep the aircraft in
the circular horizontal path, the :
pilot must bank the aircraft so that the wings
(represented by [ab] in the diagram) are_mclmed
at an angle A to the horizontal, where sin A=%
The engines supply 2 lifting force P which acts at right
angles to the wings as shown.
Calculate the value of v, the speed of the plane-

6. (@) A cylindrical tank with internal radius of length 1.75 m contains oil, of relative density

0.85, to a depth of 4 m.
Calculate the thrust on the horizontal base of the tank due to the oil.

lid body of mass 750 kg and relative density 2.5 is lowered into the oil by means of
. wire until it hangs fully immersed in the oil.
new depth the oil rises to in the tank, correct to three decimal places.



