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INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate number 
in the spaces provided on the Printed Answer Book or 
on the paper provided. Please write clearly and in capital 
letters.

IF YOU USE THE PRINTED ANSWER BOOK, WRITE 
YOUR ANSWER TO EACH QUESTION IN THE SPACE 
PROVIDED. If additional space is required, you should 
use the lined page(s) at the end of the Printed Answer 
Book. The question number(s) must be clearly shown.

Use black ink. HB pencil may be used for graphs and 
diagrams only.

Answer ALL the questions.

Read each question carefully. Make sure you know what 
you have to do before starting your answer.

You are permitted to use a scientific or graphical 
calculator in this paper.

Give non-exact numerical answers correct to 3 significant 
figures unless a different degree of accuracy is specified 
in the question or is clearly appropriate.
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INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of 
each question or part question on the Question Paper.

YOU ARE REMINDED OF THE NEED FOR CLEAR 
PRESENTATION IN YOUR ANSWERS.

The total number of marks for this paper is 72.

INSTRUCTION TO EXAMS OFFICER / INVIGILATOR

Do not send this Question Paper for marking; it should 
be retained in the centre or recycled. Please contact OCR 
Copyright should you wish to re-use this document.
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Answer ALL the questions.

1 (i) Find the shortest distance from the point 
(3, -1, -2) to the plane with equation 
x - 2y + 4z = 11.  [2]

 (ii) Find a cartesian equation of the plane which 
passes through the point (3, -1, -2) and is parallel 
to the plane x - 2y + 4z = 11.  [2]

2 A multiplicative group G consists of the elements 
{1, z, z2, z3, z4, z5}.

 (i) State the order of the element z4.  [1]

 (ii) List all the subgroups of G.  [3]

 The group H consists of the set {1, 2, 3, 4, 5, 6} with 
the operation of multiplication modulo 7.

 (iii) Determine whether G is isomorphic to H.  [2]

3 It is given that the differential equation 
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4 The operation ) is defined by x y xy k x y 12) = + + +^ h  , 
where x and y are real numbers and k is a real 
constant. It is given that the operation ) is associative.

 (i) Show that there are two possible values for k, one 
of which is 4.  [4]

 (ii) In the case where k = 4, determine whether the set 
of real numbers, under the operation ), forms a 
group.  [4]

5 The differential equation
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 is to be solved for x 11 . Use the substitution 
u y=  to find the general solution of the differential 
equation, expressing your answer in the form y = f(x).  
 [8]

6 (i) Use de Moivre’s theorem to find an expression for 
cot7i in terms of coti and hence find the exact 
roots of the equation u6 - 21u4 + 35u2 - 7 = 0.  [7]

 (ii) State the exact roots of the equation 
v3 - 21v2 + 35v - 7 = 0, justifying your answer. 
Hence find the exact value of 
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7 The plane P1 passes through the points (5, 2, -2),
 (4, 0, -1) and (2, 1, -3).

 (i) Find a cartesian equation of the plane P1.  [5]

 The line l1 has equation x y z
2 1
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 (ii) Find the acute angle between P1 and l1.  [3]

 The line l2 has equation r
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 (iii) Find the value of p and show that q = 12.  [3]

 The plane P2 is perpendicular to P1 and l2 lies in P2.

 (iv) Find an equation of P2, giving your answer in the 
form r . n = d.  [3]
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8 (i) Show that, if z 1!!  and z 0! ,
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 (ii) Hence show that, if sin 0!i ,
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 (iii) Hence find the exact value of
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END OF QUESTION PAPER
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