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General Instructions  Total Marks  –  60 

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

• All questions are NOT of equal value. • Working time –  90 Minutes 

 • Write using black or blue pen. Pencil may 
be used for diagrams. 

• Board approved calculators maybe used. 

   Examiner:  A Ward • All necessary working should be shown in 
every question. 

 • Hand in your answers in 3 separate bundles. 
Section A (Question 1),  Section B 
(Question 2) and Section C (Question 3) 
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Section A – Start a new booklet. 

 

Question 1 (20 marks).   Marks 

a) The nth term of an arithmetic series is 12 4n− . Find the first term, a and the 

common difference, d. 

 2 

b) Differentiate with respect to x 

(i) cos 2x  

  

1 

 (ii)  
2 1xe +  1 

 (iii) 5ln x   1 

 (iv) 2

sin x
x

 
 

2 

c) Convert 4
3
π  radians to degrees. 

 
1 

d) Express 2 in radian measure. 10o  1 

 

e) Find cos  and  sinθ θ , if 7tan
24

θ −
=  and θ  is reflex.  2 

    

f) Find:   

 (i)  where 2n dxx∫
1
2

n ≠ −  
 

1 

 (ii) 2sec (2 3)x dx+∫   1 

    

g) Find the gradient of the curve 2( 3)( 2y x x )= − +  at the point (1,-6)  2 

 

h) Find the length of the arc of a circle of radius  which subtends an angle 

of 

4cm

3
π  radians at the centre. 

 

1 

i) Find the equation of the tangent to the curve 2 3y x x 2= − +  at the point 

where it cuts the y-axis. 

 

 

1 

j) The co-ordinates of the vertices A, B and C of the triangle ABC are (-3,7), 

(2,19) and (10,7) respectively. Prove that the triangle is isosceles. 

 
3 

End of Section A.  
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1

Section B – Start a new booklet. 

  

Question 2 (20 marks).  Marks 

a) The gradient function of a curve is 23 5x x− +  and the curve itself passes 

through (0,3). Find the equation of the curve. 

 
2 

    

b) Find:   

 (i)  3 2xe d+∫  x 1 

 (ii) cos
1 sin

x dx
x+

⌠⎮
⌡

 
 1 

 

c) Use Simpson’s rule with 3 ordinates to find an approximate value for 
3
2

1
2

1dx
x

⌠⎮
⌡

. 

Express your answer as a fraction. 

 

 

3 

d) Given the curve with equation 3 25 3y x x x  9= + + − , find the turning points 

and determine their nature. 

 

3 

e) Find the sum of geometric series  1 1 1 11 ...
2 4 8 4096

+ + + + +  

 
 2 

f) The curve 2y x ax= + +  b  has a turning point at (1,3). Find  a and b. 

 

2 

g) If  a and b are the first and last terms of an arithmetic series of 2r +  terms. 

Find the second and (r+1)th term, expressing your answers as single fractions. 

 

 

3 

h) Show that the point A(-1,5) is the reflection (image) of point B(3,-3) in the 

line 2 1y x= + . 

 
3 

 

End of Section B. 
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Section C – Start a new booklet. 

 

Question 3 (20 marks).  Marks 

a) (i) Sketch on the same axes the graphs of cos 2y x= −  and 
2
xy =  in 

the interval, xπ π− ≤ ≤  

 

3 

 (ii) Hence, find the number of solutions to the equation  cos 2
2
xx− = , 

lying in the above interval.  

 

 

2 

b) A region R in the first quadrant is bounded by the y-axis, x-axis, the line 

 and the curve 3x = 2 4y x= −  

 
 

 (i) Draw a sketch showing the region R.  2 

 (ii) Calculate the area of region R.  3 

 (iii) Calculate the volume formed when R is rotated about the y-axis 

through one revolution. 

 

 

3 

c) An insurance policy pays the policy holder a percentage of his salary if he is 

unable to work. For the first month the payment is 100% of his salary, for the 

second month 97% and for the third month 94.15%. The percentages are 

calculated according to the formula: 

1n nP aP+ b= +  

Where  is the percentage paid in month n, with a and b as constants. nP

 

 

 (i) Find a and b.  2 

 (ii) Show that   and that 

, where  

2
3 100(0.95) 2(1 0.95)P = + +

1 2100(0.95) 2(1 0.95 ... 0.95 )n n
nP − −= + + + + 2n ≥

 

2 

 (iii) Hence, given that the sequences of the percentages tends to a limit 

P, find the value of P. 

 
3 

 

End of Section C. 

End of Examination. 
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STANDARD INTEGRALS 
 

1

2

1
2 2

2 2

1 , 1; 0, if 0
1

1 ln , 0

1 , 0

1cos sin , 0

1sin cos , 0

1sec tan ,

1sec tan sec , 0

1 1 tan , 0

1

n n

ax ax

x dx x n x n
n

dx x x
x

e dx e a
a

axdx ax a
a

axdx ax a
a

axdx ax
a

ax ax dx ax a
a

xdx a
a x a a

dx
a x

+

−

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

= ≠ − ≠ <
+

= >

= ≠

= ≠

= − ≠

=

= ≠

= ≠
+

−

⌠⎮
⌡

( )
( )

1

2 2

2 2

2 2

2 2

sin , 0,

1 ln , 0

1 ln

NOTE: ln log , 0e

x a a x
a

dx x x a x a
x a

dx x x a
x a

x x x

−

⌠
⎮
⎮
⌡

⌠
⎮
⎮
⌡

a= > − < <

= + − > >
−

= + +
+

= >
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