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Answer all the questions.

1 Points A, B and C have coordinates (0, 1, -4), (1, 1, -2) and (3, 2, 5) respectively. 
 
 (a) Find the vector product AB AC# . [3]

 (b) Hence find the equation of the plane ABC in the form ax by cz d+ + = . [2]

2 The equation of the curve shown on the graph is, in polar coordinates, sinr 3 2i=  for
 0 2

1G Gi r .

 

i = 0

 (a) The greatest value of r on the curve occurs at the point P.

  (i) Show that 4
1i r=  at the point P. [2]

  (ii) Find the value of r at the point P. [1]

  (iii) Mark the point P on the copy of the graph in the Printed Answer Booklet. [1]

 (b) In this question you must show detailed reasoning.

  Find the exact area of the region enclosed by the curve. [5]
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3 You are given that ( ) ( )f lnx x2= + .

 (a) Determine the exact value of ( )f 0l . [2]

 (b) Show that ( )f 0 4
1

= -ll . [2]

 (c) Hence write down the first three terms of the Maclaurin series for ( )f x . [3]

4 In this question you must show detailed reasoning.

 You are given that iz 3= + .

 n is the smallest positive whole number such that zn  is a positive whole number.

 (a) Determine the value of n. [3]

 (b) Find the value of zn . [1]
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 (a) Find AB. [1]

 (b) Hence write down A 1- . [1]

 (c) You are given three simultaneous equations
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  (i) Explain how you can tell, without solving them, that there is a unique solution to these 
equations. [2]

  (ii) Find this unique solution. [2]
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6 Prove by induction that, for all positive integers n, 7 3n n 1+ -  is a multiple of 4. [5]

7 (a) Determine an expression for ( ) ( )r r r1 2
1

r

n

1 + +=
/  giving your answer in the form ( )f n4

1
2
1
- . [6]

 (b) Find the value of  ( ) ( )r r r1 2
1

r 1 + +

3

=
/  . [1]

8 (a) Given that tanhu x= , use the definition of tanhx  in terms of exponentials to show that

  lnx
u
u

2
1

1
1

=
-

+J

L
KK

N

P
OO . [4]

 (b) Solve the equation  tanh tanhx x4 3 02 + =- , giving the solution in the form lna b where a and 
b are rational numbers to be determined. [4]

 (c) Explain why the equation in part (b) has only one root. [1]

9 In this question you must show detailed reasoning.

 Find d
x x

x
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y  giving your answer in the form ln p q 2+^ h where p and q are

 integers to be determined. [7]
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10 In a predator-prey environment the population, at time t years, of predators is x and prey is y.
 The populations of predators and prey are measured in hundreds.

 The populations are modelled by the following simultaneous differential equations.

 d
d

d
d

t
x y t

y
y x2 5= = -

 (a) Show that 
d
d

d
d

t
x

t
x x2 52

2
= - . [2]

 (b) (i) Find the general solution for x. [3]

  (ii) Find the equivalent general solution for y. [2]

 Initially there are 100 predators and 300 prey.
 
 (c) Find the particular solutions for x and y. [5]

 (d) Determine whether the model predicts that the predators will die out before the prey. [4]

END OF QUESTION PAPER
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