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Answer all the questions.

1 The first three terms in the expansion of (2 + kx)5 are 32 - 40x + cx2, where k and c are constants. 

 (i) Find the values of k and c.  [4]
  
 (ii) Determine the coefficient of x in the expansion of (2x - 3)(2 + kx)5. [2]

2 The seventh term of an arithmetic progression is 3 and the sum of the first twenty terms is 165. Find the first 
term and the common difference. [5] 

3 (i) Sketch the graphs of cosy x2=  and tany x3=  for ° °x0 360G G  on the axes provided.  [2] 

 (ii) Show that the equation cos tanx x2 3=  can be expressed in the form sin sinx x2 3 2 02 + - = .   [3]

 (iii) Hence solve the equation cos tanx x2 3= , giving all values of x between 0° and 360°. [4]

4 (a) Find x x3 5 d+
4

1
^ h .  [4]

 (b) Find 
x

x x6 4 d2

4 + . [3]

5 A sequence S has terms u1, u2, u3, ... defined by 

u1 = 20 and un+1 = 0.8un for n H 1.

 (i) Find u2 and u3. State what type of sequence S is.  [2] 

 (ii) Use logarithms to find the smallest value of N such that SN 2 99.3.  [5] 

 (iii) Find u n
n

2
1

3

=

/ . [3] 
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6
1r rad

10 cm

7 cm

CB

D A

 The diagram shows a triangle ABC and a sector ACD of a circle with centre A. It is given that AC = 7 cm, 
BC = 10 cm and angle ABC = 6

1r  radians. 

 (i) Find, in radians, the obtuse angle BAC. Give your answer correct to 4 significant figures. [3] 

 (ii) Find the area of triangle ABC.  [3] 

 (iii) Given that the area of the sector ACD is equal to the area of the triangle ABC, find the length of the 
arc CD.  [3]

7 

xO

y

 The diagram shows the curve y = a × bx, where a and b are positive constants. The curve passes through the 
points (0, 4), (1, 3

4 ) and (2, 4
9 ).

 
 (i) Use the trapezium rule, with 2 strips each of width 1, to find an approximate value for the area enclosed 

by the curve, the x-axis, the y-axis and the line x = 2. [2]

 (ii) Find the values of the positive constants a and b.  [2] 

 (iii) The curves y = a × bx and y = a3x - 1 intersect at the point P. Use your values of a and b from part (ii)

  to show that the x-coordinate of P can be written as logx 6 3
4

2
=
+

. [5] 
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8 A curve passes through the point (1, 8) and has an equation which satisfies 
y
x x

x
a2 3

d
d 3= + +  for all non-zero

 values of x. The area enclosed by the curve, the x-axis, the line x = 1 and the line x = 3 is 30 square units. 
Find the value of the positive constant a.  [9] 

9 (i) Show that x = 2 is a root of the equation x
x

x1 2 5
6

2-
=

-
. [1]

 (ii) Use an algebraic method to find the other two roots of the equation x
x

x1 2 5
6

2-
=

-
, giving your 

answers in an exact form. [7]
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