FEAVENTLERTICICATE.. EXAMINATION. 1989

1490
APPLIED MATHEMATICS — HIGHER LEVEL

FRIDAY, 23 JUNE — MORNING, 9.30 — 12.00

Six questions to be answered. All questions carry equal marks.

Mathematics Tables may be obtained from the Superintendent.

‘Take the value of g to be 9:8 m/s?.

Marks may be lost if all your work is not shown or you do not indicate where a calculator
has been used.

14 Two cars A and B, each 5 m in length, travel with constant velocity 20 m/s along
a straight level road. The front of car 4 is 15 m directly behind the rear of car B.
Immediately on reaching a point P each car decelerates at 4 m/s?.

(i) Show that A collides with B.
(ii) At what distance from P does the collision occur ?
(iii) Show the motion of both cars on the same speed-time graph.

2. A man travelling due North at 20 m/s finds that the wind appears to blow from the
West.  When he travels due West at 845 m/s the wind appears to blow from the
South West.

(i) Calculate the velocity of the wind.

(i) If the man travelled in a direction 30° North of West at 8 m/s from what
direction would the wind appear to blow ?

3. A particle is projected with speed u at an angle o to the horizontal, The range of
the particle on the horizontal plane through the point of projection is R.

(i) Show that R is a maximum when a = 45°,

2
)= R = ;? , find the two possible values of a.

(iii) If the ratio of the greatest height to the range is 2 : 5, find .

4. State the laws governing the oblique collision of elastic spheres.

A smooth sphere A, of mass m, moving with speed 0:6 m/s, impinges obliquely on
a smooth sphere B, of mass 2 m, which is at rest. After the collision 4 is found
to move with speed 02 m/s in a direction at right angles to its original direction.

(1) Find the direction of 4 before impact.
(ii) Find the coefficient of restitution.
(iii) Show that the loss of kinetic energy, as a result of the impact, is 0-06 m.

5y A wedge of mass 8 kg can slide freely on a smooth horizontal table. On one face,
inclined at an angle of 30° to the horizontal, is placed a particle of mass 4 kg, and
on the other face, inclined at an angle of 60° to the horizontal, is placed a particle
of mass 6 kg. If both faces of the wedge are smooth,

(i) Show on separate diagrams the forces acting on each mass.

(i) Show that when the particles are released from rest. the acceleration of the
wedge is &
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