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this paper

Marks

Question 1.

The diagram shows a parabolic drinking cup of height 12 cm and radius 8 cm.
The cup is being filled with water at a constant rate of 20 cm® per second. The
height of the water at time t seconds is h cm and the radius is rcm.

o Using similar triangles, show that r = %h (1m)

(i) Find the rate at which the height is increasing, when the height of the
water level is 10 cm. Leave your answer in terms of .

(Volume is given by V=%7tr2h) (3m)

Assess task 3-Ext.}/07




Question 2.
Question 4.

The rate at which a body cools in air is assumed to be proportional to the
difference between its temperature T and the constant temperature S of the A ladder 5 metres in length is leani . L
surrounding air. This can be expressed by the differential equation metres in length Is leaning agalr}st awall. ltis shp_pmg down ‘the
w_alll at the rate is 0.2 metres per second. Find the rate at which its foot is
ar slipping on the floor when its foot is 3 metres away from the wall.
— =KT-S), (4m)

where t is the time in hours and k is a constant.

0] Show that T = S+ Ae®, where A is a constant is a solution of the Question 5

differential equation. (1m)

The acceleration of a particle in motion is given by

A heated body cools from 90% to 60% in 2 hours. The surrounding air dx
temperature S the body is 25°C. T 4-2x
The particle has a velocity of 4 metres per second at the point x=1.
s - —0.3095¢
(i)  Show that T =25+65¢ (3m) ‘ ()  Show that the velocity of the particle is given by
f V=2(9-(x-2)) (3m)

(i) Find the time taken for the body to have a temperature of 30°C (2m)
(i) Find the centre, the end points and the amplitude of the motion

(iv)  What is the limiting value of the temperature. (1m)
(3m)

(i)  Find the period of motion. (1m)

v) " Draw a skefch of the equation relating T in terms of t. (2m)

Question 3.

The velocity of a particle travelling in a straight line is given by v=>5x, where
x is the displacement from the origin.

0] Given that initially the particle has a velocity of 5mefres per second,

find an :;W displacement of the particle in terms of
{, the time: (4m)

(i) Find an expression of acceleration a of the particle in terms of ¢, the
time.
(1m)
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Question 6.

The diagram shows the path of a projectile launched with a velocity of 40 metres
per second at an angle of elevation ¢ to the horizontal from the top of a building
50 metres high. The acceleration due to gravity is 10 metres per second per
second.

90m

0} Show that
x=(40 cosf)t and y=-5¢+(40sinb) £+350 (2m)

(if) The maximum height reached is 90 metres from the ground.
Prove that the angle of projection is 45° 3m)

(i)  Find only the magnitude of the(‘velocig)_(faf.theparticle’—“*

when =42 -
(2m)

End of Paper.
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