


Question 1 (10 marks)

(a) Differentiate with respect to x

(i) ( )74+= xey

(ii) )1ln()( 2 += xxf

(b) Find

(i) ∫ dxx

(ii) ( )∫ + dxx 524

(c) Evaluate ( )∫ − +
2

1

35 dxe x  correct to 1 decimal place.

(d) Use the change of base formula to evaluate 9log5  correct to 3 decimal places.

Question 2 (10 marks) Start a new page.

(a) Differentiate 
3

7
log

−
+
x

x
e

(b) Solve ( )xx ee 56loglog2 −= .

(c) The line xy −= 6  meets the curve 
x

y
5=   at points A and B as shown in the

diagram.

(i) Find the co-ordinates of A and B.

(ii) Find the shaded area between the curves.
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Question 3 (10 marks) Start a new page.

(a) Evaluate ( )∫ −
−

1

2

3 4 dxx .

(b) (i) Use the trapezoidal rule with 4 function values to find an approximation to the
area under the curve xy ln=  between ex =  and ex 4= .

(ii) Is the approximation found in (i) an overestimate or an underestimate of the 
exact area? Justify your answer.

(c) A bowl is designed by rotating the portion of the curve 12 −= xy   between 1=x
and x = 3 around the y-axis as illustrated in the diagram below.
Find the volume of the solid formed.

Question 4 (10 marks) Start a new page.

(a) If 18.1log =pa  and 54.1log =qa  find the value of ( )apqalog

(b) (i) Differentiate 32 2 +x  with respect to x.

(ii) Hence find ∫ +
dx

x

x

32

8
2

.

(c) In the diagram the shaded region is bounded by the parabola 22 xy −= , the axes and
the line 4−= xy .

(i) Show that the co-ordinates of the point of intersection B are (2, -2).

(ii) Write an expression for the shaded area. Do NOT find the area.
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Question 5 (10 marks) Start a new page.

The function 3)( 2 += − xxexf  has a first derivative xx xeexf 22 2)( −− −=′  and second

derivative xx exexf 22 44)( −− −=′′ .

(a) Find the stationary point on )(xfy = .

(b) For what values of x is the function increasing?

(c) Show that the co-ordinates of the point of inflexion are ⎟
⎠
⎞⎜

⎝
⎛ +

2

1
3,1
e

.

(d) Determine when the curve is concave up.

(e) Sketch )(xfy =  for 2
2

1 ≤≤− x .

(f) What value does f(x) approach as x gets very large?
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