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6 Two circular flower beds have a combined area of  
29�–––

2  m2.  The sum of the circumferences of the two

 flower beds is 10�  m. Determine the radius of each flower bed. [6]

7 The position vectors of points A and B, relative to an origin O, are  2i + 4j  and  6i + 10j  respectively.  
The position vector of C, relative to O, is   ki + 25j,   where k is a positive constant.

 (i) Find the value of k for which the length of BC is 25 units. [3]

 (ii) Find the value of k for which ABC is a straight line. [3]

8 Given that x ! ! and that    ! = {x : 2 < x < 10} , 

    A = {x : 3x + 2 < 20}

    and B = {x : x2 < 11x – 28} , 

 find the set of values of x which define 

 (i) A ! B,

 (ii) (A " B)".
 [7]

9 A particle travels in a straight line so that, t s after passing through a fixed point O, its speed, v ms–1, is 

 given by   v = 8cos ( t–
2).

 (i) Find the acceleration of the particle when t = 1. [3]

 The particle first comes to instantaneous rest at the point P.

 (ii) Find the distance OP.  [4]
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6 A particle starts from rest at a fixed point O and moves in a straight line towards a point A. The 
velocity,  v ms–1, of the particle, t seconds after leaving O, is given by   v = 6 – 6e–3t .   Given that the particle
reaches A when t = ln 2, find

(i) the acceleration of the particle at A, [3]

(ii) the distance OA. [4]

7 (a) Solve   log7(17y + 15) = 2 + log7(2y – 3). [4]

(b) Evaluate   logp8 × log16 p. [3]

8 A curve has the equation   y = (x + 2) .

(i) Show that   = , where k is a constant, and state the value of k. [4]

(ii) Hence evaluate   !2

5
dx. [4]

9 (a) Find all the angles between 0° and 360° which satisfy the equation

3cos x = 8tan x. [5]

(b) Given that 4 ! y ! 6, find the value of y for which

2cos " # + = 0. [3]3
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12 Answer only one of the following two alternatives.

 EITHER

 A curve has equation   y = (x2 – 3)e–x.

 (i) Find the coordinates of the points of intersection of the curve with the x-axis. [2]

 (ii) Find the coordinates of the stationary points of the curve. [5]

 (iii) Determine the nature of these stationary points. [3]

 OR

 A particle moves in a straight line such that its displacement, s m, from a fixed point O at a time t s, is 
given by

s = ln(t + 1)   for   0 ! t ! 3,

s = 1
2
ln (t – 2) – ln(t + 1) + ln 16   for t > 3.

 Find

 (i) the initial velocity of the particle, [2]

 (ii) the velocity of the particle when t = 4, [2]

 (iii) the acceleration of the particle when t = 4, [2]

 (iv) the value of t when the particle is instantaneously at rest, [2]

 (v) the distance travelled by the particle in the 4th second. [2]
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7 Given that A = ! 2 3

 –2 –1"  and B = ! 8 10

 – 4 2", find the matrices X and Y such that 

 (i) X = A2 + 2B, [3]

 (ii) YA = B. [4]

8 The equation of the curve C is   2y = x2 + 4.   The equation of the line L is   y = 3x – k,   where k is an 

integer. 

 (i) Find the largest value of the integer k for which L intersects C. [4]

 (ii) In the case where k = – 2, show that the line joining the points of intersection of L and C is bisected 

by the line   y = 2x + 5. [4]

9 The position vectors, relative to an origin O, of three points P, Q and R are i + 3j , 5i + 11j and 9i + 9j 
respectively.

 (i) By finding the magnitude of the vectors 
A
PR , 

A
RQ  and 

A
QP , show that angle PQR is 90°. [4]

 (ii) Find the unit vector parallel to 
A
PR . [2]

 (iii) Given that 
A
OQ = m

A
OP + n

A
OR , where m and n are constants, find the value of m and of n. [3]

10 The functions f and g are defined, for x ! !, by 

   f : x a  3x – 2,

   g : x a  
7x – a
x + 1

 , where x � –1 and a is a positive constant.

 (i) Obtain expressions for f–1 and g–1. [3]

 (ii) Determine the value of a for which f–1g(4) = 2. [3]

 (iii) If a = 9, show that there is only one value of x for which g(x) = g–1(x). [3]

11 A particle, moving in a straight line, passes through a fixed point O with velocity 14 ms–1. The 

acceleration, a ms–2, of the particle, t seconds after passing through O, is given by   a = 2t – 9.   The 

particle subsequently comes to instantaneous rest, firstly at A and later at B. Find 

 (i) the acceleration of the particle at A and at B, [4]

 (ii) the greatest speed of the particle as it travels from A to B, [2]

 (iii) the distance AB. [4]
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7 A particle moves in a straight line, so that, t s after leaving a fixed point O, its velocity, v m s–1, is given
by

v = pt2 + qt + 4,

where p and q are constants. When t = 1 the acceleration of the particle is 8 m s–2. When t = 2 the
displacement of the particle from O is 22 m. Find the value of p and of q. [7]

8 (i) Given that   y = ,   show that   = . [5]

(ii)

The diagram shows part of the curve   y = .   Using the result given in part (i), find the  

area of the shaded region bounded by the curve, the x-axis and the lines x = and x = .   [3]

9 (a) Given that u = log4 x, find, in simplest form in terms of u,

(i) x,

(ii) log4! ",
(iii) logx 8.

[5]

(b) Solve the equation   (log3 y)2 + log3(y2) = 8. [4]

10 The function f is defined, for 0° ! x ! 180°, by 

f(x) = 3cos 4x – 1.

(i) Solve the equation f(x) = 0. [3]  

(ii) State the amplitude of f. [1]

(iii) State the period of f. [1]

(iv) State the maximum and minimum values of f. [2]

(v) Sketch the graph of y = f(x). [3]
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