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5.2 Further Differentiation

Question Paper

Course DP IB Maths

Section 5. Calculus

Topic 5.2 Further Differentiation

Difficulty Medium

Time allowed: 130

Score: /104

Percentage: /100
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Question 13a

An international mission has landed a rover on the planet Mars. After landing, the rover deploys a small drone on the surface

of the planet, then rolls away to a distance of 6 metres in order to observe the drone as it lifts off into the air. Once the rover

has finished moving away, the drone ascends vertically into the air at a constant speed of 2 metres per second.

Let D  be the distance, in metres, between the rover and the drone at time t  seconds. 

Let h  be the height, in metres, of the drone above the ground at time t  seconds. The entire area where the rover and drone are

situated may be assumed to be perfectly horizontal.

a)

Show that 

D= h2+36

Question 13b

b)

(i)

Explain why 
dh
dt
=2.

(ii)

Hence use implicit differentiation to show that

dD
dt
=

2h
h2+36
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[4 marks]

Question 13c

c)

Find

(i)

the rate at which the distance between the rover and the drone is increasing at the moment when the drone is 8 metres

above the ground.

(ii)

the height of the drone above the ground at the moment when the distance between the rover and the drone is increasing at

a rate of  1 ms−1 .
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