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You are advised to spend 50 minutes answering the questions in this booklet.

QUESTION ONE

(a)	 Differentiate  y = (sin x + 1)4. 

	 You do not need to simplify your answer.

(b)	 Find the equation of the tangent to y
x

x=
+

=
1

1
1 at .

	 Give any derivatives you need to find when solving this problem.
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(c)	 Find 
d
d

 if 
y
x

xy y x4 3 42 2− = .
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(d)	 The function f is given by:

			   f x
x
x( ) = +e , where k is a positive constantk1 ..

	
Prove that f(x) has a point of inflection at x = −

1
2

1
2k k

.

	 Give any derivatives you need to find when solving this problem.
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QUESTION TWO

(a)	 Differentiate y = ln(4x2 + 3). 

	 You do not need to simplify your answer.

(b)	 Find the x coordinates of all the stationary points on the curve y = x2ex.

	 Give any derivatives you need to find when solving this problem.
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(c)	 An isosceles triangle is shown below.
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	 One vertex of the triangle is at (0,0). 
	 The other two vertices are on the curve y = 10 – x2, both vertices having the same  

y coordinate.

	 Find the maximum possible area, A, of such a triangle.

	 You may assume that 
d
d

2A
x2 0< .

	 Give any derivatives you need to find when solving this problem.
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(d)	 Find all the values of t at which the curve defined parametrically by

		  x = 2t3 – 15t2 + 24t + 7

		  and y = 6et 2 – 4

	 has a tangent that is vertical.

	 Give any derivatives you need to find when solving this problem.

Question Two (e) is on 
the following page.
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(e)	 The pressure, P, on a scuba diver is a function of the diver’s depth.

	 P = kd + 1, 	 where P is the pressure on the diver in atmospheres
				    d is the depth below the surface in metres
				    and k is a constant.

	 The pressure is 1 atmosphere at the surface, and 4 atmospheres at a depth of 30 metres.

	 A diver does not descend at a constant rate. Her rate of descent depends on her depth and 
	 her experience.

	 A diver’s depth at time t is given by the formula 

	 d = 1 + 10 ln(nt)	 where d is the depth below the surface in metres
				    n is the number of dives she has completed in the past 12 months
				    and t is the time since she left the surface.

	 This diver is descending. 

	 In terms of n, find the rate of change, with respect to time, of the pressure when the diver is at 
a depth of 25 metres.

	 Give any derivatives you need to find when solving this problem.
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number

Extra paper for continuation of answers if required.
Clearly number the question.
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