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The Open University of Sri Lanka

Foundation Course in Science — Level 01

Final Examination 2014/2015 _
MAF 1302/MAE 1302 — Applied Mathematics Paper II

Duration: - Three(3) Hours.

Date :- 18-11-2015 Time :- 9.30a.m. — 12.30p.m.

Answer FIVE Questions only.

Take g =9.8ms™ unless otherwise stated.

1.

Two particles 4 and B moves on a straight line, in the same direction with uniform

acceleration 2ms™>and 4ms™ respectively. At a certain instance of velocities of the

particles 4 and B are 7.5ms™" and 2.5ms™'

from the particle 4.
Draw velocity time graphs to represent the motions of 4 and B on a same diagram. Hence
find the speeds of the particles at the existence when the particle 4 overtakes particle B.

respectively and the particle B is 4m ahead

o M
- 7~ =

~ As shown in the diagram, a wedge of mass M kg is placed on a smooth horizontal plane and on a

smooth a particle of mass mkg is placed on the smooth plane of the wedge which is inclined at an
angle « to the horizontal and the system is released from rest.

If m=1kg, M =9kg and a=60°, show that M travels %cm on the horizontal plane, when m

travels 10cm on the inclined plane.

3. A ball is projected from a point A on horizontal ground with speed 14ms™" at an angle of

elevation a°, and moves freely under gravity. At an instant when the ball is at a point P which is

Sm above the ground. The components of velocity at the ball horizontally and vertically upwards

are both Ums™".



(a) Show that U =7.
(b) Obtain the value of « .
(c) Find seconds to 2 decimal places, the time taken by the ball to reach up

greatest height above the ground.

4. (a) A lift accelerating upwards at 1.5ms 7. A child of mass 30kg is standing in the lift. Treating
the child as a particle. Find the force between the child and the floor of the lift.
(b) A car of mass 1000kg is travelling along a level road against a constant resistance 300. The

engine of the car working at 4k/¥. Calculate,

(i) The acceleration when car is travelling S5ms™".

(ii) The maximum speed of the car.

5. A sphere of mass mkg is moving with speed Vms™" along a horizontal straight line. It collides

with an identical sphere of mass mkg moving with speed U ms™" (U<V). Find the velocities of two
spheres after the collision. Assume e is the Coefficient of restitution between the two spheres.

6. ABCDEF is a regular hexagon of side a. Forces of magnitutds 5P, P, 3P, 4P, 2P and 2P act along

reduce to a couple, and find its magnitude.

A non uniform rod 4B of mass 10kg and length 6m rests horizontally in equilibrium,
supported by two strings attached at the ends 4 and B of the rod. The string makes angles of
60° and 30° with the horizontal as shown in the diagram.

(a) Obtain the tension in each of strings.
(b) Determine the position of the Centre of Mass of the rod.



B
o

The diagram shows a uniform ladder 4B resting in limiting equilibrium with its top edge
4 against a smooth vertical wall and its bottom edge B on a rough horizontal floor. The

Coefficient of Friction between the ladder and the floor is % . Given that the ladder

makes an angle @ with the floor. Show that 6 = % .

*Ex**Copyright reserved* *#**
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