
Practice paper 2 (from book)

Time allowed: 2 hours
● Answer all the questions
●  Unless otherwise stated in the question, all numerical 

answers must be given exactly or correct to three 

signifi cant fi gures.

Full marks are not necessarily awarded for a correct answer 

with no working. Answers must be supported by working 

and/or explanations. Where an answer is incorrect, some marks 

may be given for a correct method, provided this is shown by 

written working. You are therefore advised to show all working.
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SECTION A

1 A rental agreement says that the yearly rent on an offi ce shall  

increase by €600 each year. In the fi fth year of  the agreement 

the rent was €12200. 

 Find:

a the rent paid in the fi rst year [2 marks]

b the total amount paid in the fi rst 5 years. [2 marks]

c the fi rst year that the annual rent will exceed €15000 [3 marks]
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2 The complex numbers w and z are such that w a b c
az b

z c
= ∈+

+
, , , . 

a  Given that w = 3i when z = −3i and w = 1 − 4i when z = 1 + 4i, 

show that b = 9 and fi nd the values of  a and c. [5 marks]

 b Hence, show that if  Re z = 4 then Re w = 4. [2 marks]
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3 A random variable X is normally distributed with mean and  

variance both equal to a. Given that P(X < 2) = 0.3, fi nd the 

value of  a. [4 marks]
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4 Consider the function defi ned by f  (x) = 
1− x

x

2

 

a Find the fi rst and second derivatives and hence show that the 

graph of  f   has no maxima, no minima or points of  infl exion. [5 marks]

b Hence sketch the graph of  f, showing clearly the intercepts 

and any asymptotes. [3 marks]
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5 Given the points A(1, −3, −1) and B(−5, 2, −4), fi nd the  

coordinates of  the point P that lies on the segment [AB] and is 

such that AP : PB = 1 : 2. [6 marks]
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6 Given that (1 + x)5 (1 + ax)6 ≡ 1 + bx + 10x2 + . . . + a6x11, fi nd  

the values of  integers a and b. [6 marks]
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7 Use substitution to fi nd 
e

e
d

2

4 4

x

x
x

+
 [6 marks]
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8 The hands of  a clock are 20 cm and 15 cm long. Let θ be the

angle between the hands at any time t between 14:45 and 15:15.

a Express the distance d between the tips of  the hands at the 

time t in terms of  θ. [2 marks]

b Assuming that the movement of  the hands of  the clock is 

continuous, fi nd the rate of  change of  θ in radians per minute. 

Hence fi nd the rate of  change of  d at three o’clock, in cm per minute. [6 marks]
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9 Consider the sequence (u
n 
) defi ned by 

u

u nn

un

1

1

2

1

3

=

= ∈+
+

⎧
⎨
⎪

⎩⎪
+

                      

,
 

  Investigate the numerical behaviour of  the terms of  the sequence 

and deduce that un

n

=
− +3 1

2

2

 
[8 marks]
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SECTION B

10 A box contains a very large number of  ribbons of  which 25%  

are red, 30% are white and the rest are blue. Twelve ribbons are 

selected at random from the box.

a Find the expected number of  red ribbons selected. [1 mark]

b Find the probability that exactly six of  these ribbons are blue. [3 marks]

c Find the probability that at least two of  these ribbons are blue. [2 marks]

d Find the most likely number of  white ribbons selected. State 

any assumptions you have made about the probability of  

selecting a white ribbon. [4 marks]

  There are two other boxes with large number of  coloured ribbons: 

one where 25% of  the ribbons are blue, 25% white and the others red, 

and another box where 50% of  the ribbons are white, 20% blue and 

the rest red.

e Kathy picks a box at random and, without looking, takes a ribbon out. 

If  she takes a white ribbon out, what is the probability that this ribbon 

was taken from the fi rst box? State any assumptions made. [4 marks]
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11 The points A(1, 2, −3), B(2, −1, 0) and C(−1, 0, 3) are given. 

a Find the vector equation of  a line (AB) that passes through the 

points A and B. [3 marks]

b Find the midpoint M of  the line segment [AB]. Hence show that 

the equation of  the plane α perpendicular to [AB] that bisects 

the line segment [AB] is

   2x − 6y + 6z = −9 [3 marks]

c Show that the equation of  the plane β perpendicular to [AC] 

that bisects the line segment [AC] is 

   x + y − 3z = 1. [3 marks]

d Find the angle between the planes α and β.
   The plane γ perpendicular to [BC] that bisects the line segment 

[BC] has an equation 

    6x − 2y − 6z = −5. [4 marks]

e Show that the planes α, β and γ intersect and fi nd the vector 

equation of  the line of  intersection. [4 marks]

f Consider the plane π defi ned by the equation x + y + z = 0 
Find the coordinates of  the point P on the plane π that is 

at the same distance from the points A, B and C. [6 marks]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13Practice paper 2 (from book) © Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute



Practice paper 2 (from book)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14Practice paper 2 (from book) © Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute



Practice paper 2 (from book)

12 Let f  (x) = cos(2x) + 1 and 
e e

2

x x

g x  

a Show that both functions are even. [3 marks]

b Find the derivatives f  ′(x) and g ′(x). [4 marks]

c Show that both derivative functions are odd. [2 marks]

d Sketch the curves y = f  (x) and y = g (x) and fi nd their points of  intersection. [4 marks]

e Show that the tangents to the curves y = f  (x) and y = g (x) at the point 

of  intersection in the fi rst quadrant have equations y = −1.95x + 2.53 

and y = 0.719x + 0.751 respectively. [3 marks]

f Find the area of  the region enclosed by all four tangents to the curves 

y = f  (x) and y = g (x) at the points of  intersection. [3 marks]

g The region enclosed by the curves y = f  (x) and y = g (x) is rotated 

by 2π about the x-axis. Find the volume of  revolution generated. [4 marks]
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