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General Instructions 

• 	 Working time - 60 minutes 
• 	 Write on the lined paper in the booklet 

provided 
• 	 Write using blue or black pen 
• 	 Board approved calculators may be 

used 
• 	 All necessary working should be 

shown in every question 
• 	 Each new question is to be started on 

a new page. 

• 	 Attempt all questions 
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1 

Question 1 (17 nlarks) 	 Marks 

(a) Evaluate 
1t 

correct to 3 significant figures. 
3e

(b) Find dy for the following: 
dx 

2 

(ii) y = J In2x 2 

(iii) y = 3x 1 

2 
(c) 	 (i) Find J' x dx 2 

x 3 +3 

2(ii) 	 Evaluate t x e 3x dx 2 
o 

(d) If Y = In 	 e
X +1) , find -dy as a fraction in simplest form. 3

( e X -1 dx 

(e) If f(x) 	= In(x - 3)(5 - x), what is the domain of f(x)? 2 

(f) 	 Solve the equation 2 In(x - 1) = In(4x -7). 2 

Question 2 	 (13 marks) 

(a) 	 Use Mathematical Induction to prove that 4n - 1 is divisible by 3 for all n 21. 5 

(b) 	 (i) Show that the equation ~ + 2x - 4 0 has a root (1 in the 1 
interval 1 < (1 < 2. 

(ii) 	 Show that this equation has exactly one root in this interval. 2 
(Hint: You might want to consider the derivative.) 

(iii) 	 Use Newton's method to show that if Xl = a is an approximation to (1, 3 
2a 3 + 4

then the next approximation is x2 
3a 2 + 2 

(iv) 	 Use Newton's method once with an initial approximation of Xl = 2 to find a 2 
better approximation for (1. (Give your answer correct to 2 decimal places.) 



Question 3 (12 marks) 

(a) 	 P 

31tcm 	 o 

Q 
In the diagram above, PQ is the arc of a circle, centre O. 


. 2x 

The length of the arc is 31t cm, and angle POQ is 

3 
(i) Find the radius of the circle. 	 2 

(ii) Find the area of the sector OPQ. 	 2 

(iii) Find the area of the shaded region. 	 2 

(b) (i) State the period and amplitude of the function y = 3 - cos2x. 2 

(ii) Sketch the curve y = 3 - cos 2x for 0 ~ x ~ 21t. 	 3 

(c) 	 Evaluate lim sin2x. 1 
X"" 0 x 

Question 4 (1 0 marks) 

(a) 	 2 

Write an expression involving integrals for the area of the shaded region. 



4(b) 	 Find the area enclosed between the hyperbola y = - and the line y 5 x. 4 
x 

(c) 	 (i) Differentiate y = In(x 2 ). 1 

(ii) 	 Hence evaluate 3 

Question 5 (14 marks) 

(a) 	 (i) Find the stationary point on the curve y = c + xc, and determine its nature. 3 

(ii) 	 Find any points ofinflexion. 3 

(iii) 	 Find where the above curve cuts the coordinate axes. 2 

(iv) 	 Sketch the curve y = c + xc, . 2 

(b) 	 Find the volume of the solid generated when the region bounded by the curve 4 
y = In x, the x-axis, and the lines x = 1 and x = 2 is rotated about the y-axis. 
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