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Maximum marks will be given for correct answers.  Where an answer is wrong, some marks may be given 
for correct method, provided this is shown by written working.  Working may be continued below the box, 
if necessary.  Solutions found from a graphic display calculator should be supported by suitable working, 
e.g. if graphs are used to find a solution, you should sketch these as part of your answers.

1. The position vectors of points P and Q are 
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 respectively.  The origin is at O.  Find

 (a) the angle POQ$ ;

 (b) the area of the triangle OPQ.

Working:

 Answers:

(a)

(b)

2. Solve the equation e2 1
2

x

x
−

+
 = 2.

Working:

 Answer:
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3. The table below shows the probability distribution of a discrete random variable X. 

x 0 1 2 3
P(X = x) 0.2 a b 0.25

 (a) Given that E(X) = 1.55, find the value of a and of b.

 (b) Calculate Var(X).

Working:

 Answers:

(a)

(b)

0315
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4. Given that A =
−











2 3
1 2

 and B =
−











2 0
0 3

, find X  if BX = A AB− .

Working:

 Answer:

5. Consider the 10 data items x x x1 2 10, , ... .  Given that xi
i

2

1

10

=
∑  = 1341 and the standard deviation is 6.9, 

 find the value of x .

Working:

 Answer:
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6. The function  f  is given by f x x
x

( ) = +5 2 , x ≠ 0 .  There is a point of inflexion on the graph of  f  at 

 the point P.  Find the coordinates of P.

Working:

 Answer:

0515
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7. Let P z z az bz c( ) = + + +3 2 , where a b c, , and ∈R .  Two of the roots of P z( ) ( )= − − +0 2 3 2are and i .  

 Find the value of a, of b and of c.

Working:

 Answer:

8. A team of five students is to be chosen at random to take part in a debate.  The team is to be chosen 
from a group of eight medical students and three law students.  Find the probability that

 (a) only medical students are chosen;

 (b) all three law students are chosen.

Working:

 Answers:

(a)

(b)

0615
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9. The probability density function f x( )  of the continuous random variable X is defined on the interval 
[ , ]0 a  by

f x
x x

x
x a

( )
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.
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≤ ≤
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for

 Find the value of a. 

Working:

 Answer:

0715
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10. Given that a x b xsin sin4 2 0+ = , for 0
2

< <x π , find an expression for cos2 x  in terms of a and b.

Working:

 Answer:

11. Given that z = 2 5 , find the complex number z that satisfies the equation 

25 15 1 8
z z

− = −∗ i .

Working:

 Answer:

0815
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12. (a) Express as partial fractions 2 4
4 22

x
x x

+
+ −( )( )

.

 (b) Hence or otherwise, find 2 4
4 22

x
x x

x+
+ −∫ ( )( )

d .

Working:

 Answers:

(a)

(b)

0915
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13. An experiment is carried out in which the number n  of bacteria in a liquid, is given by the formula 
n kt = 650 e , where t is the time in minutes after the beginning of the experiment and k is a constant. 
The number of bacteria doubles every 20 minutes.  Find

 (a) the exact value of k;     

 (b) the rate at which the number of bacteria is increasing when t = 90 .

Working:

 Answers:

(a)

(b)

14. Let f x x x
x

x( ) ,= + +
+

≠ −
2 5 5

2
2 .

 (a) Find ′f x( ) .

 (b) Solve ′ >f x( ) 2 .

Working:

 Answers:

(a)

(b)

1015
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15. The normal to the curve y k
x

x x k= + ≠ ∈ln , , ,2 0 for ¡  at the point where x = 2 , has equation 
 
 3 2x y b b+ = ∈, .where ¡   Find the exact value of k. 

Working:

 Answer:

1115
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16. Given that ( ) , )A B A B A∪ ′ = ∅ ′( ) = =P  and P(1
3

6
7

, find P(B).

Working:

 Answer:

17. The triangle ABC has an obtuse angle at B, BC A  and B= = =10 2 2. , .
  

$

 

$x x

 (a) Find AC, in terms of cos x .

 (b) Given that the area of triangle ABC is 52.02 cos x , find angle C$ .

Working:

 Answers:

(a)

(b)

1215
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18. The sum of the first n terms of an arithmetic sequence un{ }  is given by the formula S n nn = −4 22 .  
Three terms of this sequence, u u um2 32, , and , are consecutive terms in a geometric sequence.  

 Find m.

Working:

 Answer:

1315
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19. The function  f  is defined for x > 2  by f x x x x( ) ln ln ( ) ln ( )= + − − −2 42 .

 (a) Express f x( )  in the form ln x
x a+







.

 (b) Find an expression for f x−1( ) .

Working:

 Answers:

(a)

(b)

1415
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20. Let y z= log3 , where z is a function of x.  The diagram shows the straight line L, which represents the 
graph of y against x.

 (a) Using the graph or otherwise, estimate the value of x when z = 9.

 (b) The line L passes through the point 1 5
93, log





.  Its gradient is 2.  Find an expression for z in

  terms of x.

Working:

 Answers:

(a)

(b)

1515


