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QUESTION 11

	A farmer has a piece of land in the shape of a right-angled triangle OMN, as shown in the figure below.  He allocates a rectangular piece of land PTOR to his daughter, giving her the freedom to choose P anywhere along the boundary MN.  Let OM = a, ON = b and P(x ; y) be any point on MN.
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	11.1
	Determine an equation of MN in terms of  a  and  b.
	
	(2)



	11.2
	Prove that the daughter's land will have a maximum area if she chooses P at the midpoint of MN.
	
	
(6)
[8]
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QUESTION 11

Water is flowing info a tank at a rate of 5 litres per minute. At the same time water flows out of
the tank at a rate of k litres per minute. The volume (in litres) of water in the tank at time ¢ (in
‘minutes) is given by the formula ¥(f) =100 — 47

111 Whatis the initial volume of the water in the tank? &)
112 Write down TWO different expressions for the rate of change of the volume of water

in the tank. @
113 Determine the value of k (that is, the rate at which water flows out of the tank). @
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QUESTION 10

A particle moves along a straight line. The distance. s. (in metres) of the particle from a fixed
point on the line at time 7 seconds (72 0) is given by s(r) = 21> — 181 +45.

10.1 Calculate the particle's

itial velocity. (Velocity is the rate of change of distance.)
10.2 Determine the rate at which the velocity of the particle is changing at ¢ seconds.

103 After how many scconds will the particle be closest to the fixed point?
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A rectangular box is constructed in such a way that the length (1) of the base is three times as
long as its width. The material used to construct the top and the bottom of the box costs R100
per square metre. The material used to consmm the sides of the box costs R50 per square
metre. The box must have a volume of 9 m’. Let the width of the box be x metres.




image10.png
111 Determine an expression for the height (k) of the box in terms of x. 3)
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1.2 Show that the cost to construct the box can be expressed as C = —— + 600x>. 3)
x

113 Caleulate the width of the box (that is the value of ¥) if the cost is fo be a minimum. “
[10]
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QUESTION 10

A drinking glass, in the shape of a cylinder, must hold 200 m of liquid when ful.

101

@

102 Show thatthe total suface svea ofthe glass can be expressed as S(r) = 71 + 220 @

103 Hence defermine the value of r for which the total surface area of the glass is a
‘minimun. ©
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QUESTION 13
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QUESTION 12

A tourit travels in a car over a mountainous pass during his trip. The height above sea level of

the car, after ¢ minutes, is given s 5()
§ minutes.

£~ 651 +200r +100 metres. The journey lasts
121 How high is the car above sea level when it starts its journey on the mountainous
pass?

122 Calculate the cars rate of change of height above sea level with respect to time,
4 minues after starting the journey on the mountainous pass

123 Interpret your answer to QUESTION 122

124 How many minutes after the journey has started will the rate of change of height with
respect to time be a minimum?
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QUESTION 12
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QUESTION 10

A satellite is to be constructed in the shape of a cylinder with a hemisphere at each end. The
radius of the cylinder is r metres and its height is & metres (see diagram below). The outer
surface area of the satellite i to be coated with heat-resistant material which is very expensive.

‘The volume of the satellite has to be % cubic metres.

Outer surface area of a sphere = 477
Curved surface area of a cylinder = 277k

Volume of a sphere = %u’

Volume of a cylinder = 7rh

100 Show that h=— -2
&3
102 Hence, show that the outer surface area of the satellite can be given as
godar x
375
103 Caloulate the minimurm outer surface area of the satellie.
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