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General Instructions  Total Marks  – 70 

• Reading Time – 5 Minutes • Attempt questions 1-3 

• Working time – 90 Minutes • Start each new section of a separate writing 
booklet 

 
• Write using black or blue pen. Pencil may 

be used for diagrams. 

• Board approved calculators maybe used. 

• Each Section is to be returned in a separate 
bundle. 

• Marks may NOT be awarded for messy or 
badly arranged work. 

   Examiner:  D.McQuillan • All necessary working should be shown in 
every question. 
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QUESTION 1 (23 marks) Marks 
 

(a) Evaluate ⎟
⎠
⎞

⎜
⎝
⎛−

5
2cos 1  in radians to 4 significant figures. 1 

 
 
(b) Use the table of integrals to find 
 

(i) ⎮⌡
⌠

+ 29 x
dx  1 

 

(ii) ⎟
⎠
⎞

⎜
⎝
⎛ −

7
sin 1 x

dx
d  1 

 
 
(c)   

A

B 

C 

D

X

 
 
 
 
 
 
 
 
 

If AX = 3, BX = 4 and CX = 6 find DX. 1 
 
 

(d) Find the inverse functions of the following 
 

(i) 
4

1)( +
=

xxf  1 

 

(ii) 
x

xxg
−
+

=
1

2)(  1 

 
 

(e) Evaluate ⎟
⎠
⎞

⎜
⎝
⎛−

3
2sinsin 1 π . 1 
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(f) It is obvious that, 974 << . Use two application of the ‘halving 
the interval’ method on the equation  to find a smaller 
interval containing 

072 =−x
7 . 2 

 
 
(g)    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows the graph of 3 xy = . Copy the diagram into your 
examination booklet. On your diagram sketch the graph of the inverse 
function of 3 xy = . 2 

 
 
(h) Find ∫  using the substitution . 2 + dxxx 32 )2(8 22 += xu
 
 
(i) A rock is thrown into a still pond and causes a circular ripple. If the 

radius of the ripple in increasing a 0.5 m/s. 
 

(i) Find the rate of change of the area as a function of the radius. 2 
 
(ii) How fast is the area increasing when the radius is 10 m? 1 

 
 
 
(j)  

(i) State the domain and range of . 2 xy 1cos5 −=
 
(ii) Hence sketch . 1 xy 1cos5 −=
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(k) Evaluate 
⎮⎮
⎮

⌡

⌠ 2

4

cossin2

π

π

dxxx . 2 

 
 

(l) Show that ( )[ ]{ }
2
1cotsintancos 2

2
11

+
+

=−−

x
xx . 2 

 
 
 

End of Question 1
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Start a new examination booklet 
 

QUESTION 2 (23 marks) Marks 
 
(a) Evaluate ( )21tanlim xx

x
−−

∞→

 1 

 
 
(b)  
 A 

B 

O T 

 
 
 
 
 
 
 
 
 
 
 

TA and TB are tangents to a circle centre O. 
 

(i) Prove that ATBO is a cyclic quadrilateral. 2 
 
(ii) Hence or otherwise prove that ABO2ATB ∠=∠ . 2 

 
 
 
(c) It has been proposed that for all positive integer values of n the 

following statement is true. 
 

)1)(2(2...642 −+=++++ nnn  
 

(i) Assume that the statement is true for kn =  and show that it true 
for . 2 1+= kn

 
(ii) Is the original statement true for all positive integer values of n? 

Explain your answer. 1 
 
 
 
 
 
 
 
 
 
 

 Page 4/7 



(d) A spot of light, undergoing simple harmonic motion on a computer 
screen, has a period of π seconds. When the spot is 33  centimetres to 
the left of its equilibrium point it has a velocity of 6 centimetres per 
second towards its equilibrium point. 

 
(i) Show that )cos()sin()( ntBntAtx +=  is a solution of the simple 

harmonic motion equation . 2 )()( 2 txntx −=&&

 
(ii) Using the initial conditions of the spot of light find values for n, A 

and B to show that the function )2cos(33)2sin(3)( tttx −=  
describes the motion of the spot. 3 

 
(iii) At what time will the spot first reach it’s equilibrium point? 2 

 
(iv) At what time will the spot first reach it’s maximum amplitude? 2 

 
(v) What is the maximum amplitude of the spot of light? 1 

 
 
 
 
(e)   

A 

B

C 

 
 
 
 
 
 
 
 

The diagram shows two circles intersecting at A and B. The diameter 
of one circle is AC. Copy the diagram into your examination booklet. 

 
(i) On your diagram draw a straight line through A, parallel to CB, to 

meet the second circle at D. 1 
 

(ii) Prove that BD is a diameter of the second circle. 2 
 

(iii) Suppose that BD is parallel to CA. Prove that the circles have 
equal radii. 2 

 
 
 
 

End of Question 2
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Start a new examination booklet 
 

QUESTION 3 (22 marks) Marks 
 

(a) Evaluate dxxr
r

∫ −
0

224  using the substitution θcosrx = . 3 

 
 
 
(b)  
 

θ 

A 

B 

C 
D

E 

F O1 O2

 
 
 
 
 
 
 
 
 
 

A belt ABCDEF of length 40 m passes round two pulleys, centres O1 
and O2. The parts ABC and DEF of the belt are in contact with the 
pulleys and the parts AE and CD are straight. 
 

(i) If O1A = 2 m, O2D = 5 m, and θ=∠  AOB radians, show that 3 
 

πθθ 5203tan3 −+= . 
 
 

(ii) Using a first approximation of 
3
π  and one applications of 

Newton’s method, find a root of the equation to 2 decimal places. 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Page 6/7 



(c) A particle is moving such that its velocity, v m/s, is related to its 
displacement, x metres, by the formula 32 −= xv . 

 
(i) Show that the acceleration, a m/s2, of the particle is given by 

34 −= xa . 2 
 
(ii) Initially the particle has displacement x = 3.5 m. Show that the 

relationship between displacement, x, and time, t seconds, can be 
expressed as  

 

tx
e 2

4
32log =⎟
⎠
⎞

⎜
⎝
⎛ − . 3 

 
(iii) Write down the function for acceleration in terms of t. 1 
 
 
 

(d) Use mathematical induction to show that  for n = 1, 2, 3, …  4 12! −≥ nn
 
 
 
(e) How far from A should the point P be, on the interval AB, so as to 

maximise the angle θ. 4 
 
 

θ 
A B P 

5 

2

3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Question 3 
 

End of Exam 
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