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All mobile phones should be switched off.

Anybody caught cheating will be asked to leave the
room immediately.

Answer both questions showing clearly all your
workings.



Question 1

(@) When an object is thrown at an angle 6 to the horizontal, it executes a parabolic
trajectory. In order to solve problem related to projectile motion, a two
dimensional approach has to be considered.

Considering zero air resistance, sketch good graphs to illustrate the following:
Displacement-time graph for vertical component of displacement,
Displacement —time graph for horizontal component of displacement,
Velocity-time graph for vertical component of velocity,

Velocity-time graph for horizontal component of velocity,

Acceleration-time graph for horizontal component of acceleration,

Acceleration-time graph for vertical component of acceleration.
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You are required to provide clear explanation to your answer as well as
mathematical support whenever necessary.

(b) A small steel ball is released from a height of 4 m above ground. At a height of 2
m above ground, it makes an elastic collision against a surface set at an angle of
30° to the horizontal.
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Figure 1

Again, neglecting air resistance, determine:

A general formula for the total time it takes for the ball to reach ground,

The magnitude of the total time,

A general formula for its range,

The magnitude of its range.

Discuss whether the range would have changed if air resistance was not
negligible.
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[50 marks]



Question 2

(a) N lamps joined by equal length of conductors of resistance R are connected to a
source of e.m.f of magnitude Vy. The current flowing in each lamp is I,.

Figure 2

The connecting wires experience heating effect. Considering that the current I is
independent of the potential difference across it and that the potential difference

in the last lamp is 0.9 Vy, obtain a general formula for the resistance R of the
connecting wire.
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[Hint:You may use the following summation if you wish ¥¥_, n >

(b) The circuit (Figure 3) shows a network of resistors connected to a battery of
e.m.f E.
1. Obtain a general equation for the current I flowing from the battery.
2. GiventhatE=6V,R; =2Q, R, =6 Q,R; =3 Qand R4 = 1.5 Q, calculate
the magnitude of I.

Figure 3
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