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spaces provided on the Printed Answer Book or on the paper
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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.



INFORMATION FOR CANDIDATES

This information is the same on the Printed Answer Book and
the Question Paper.

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.

Any blank pages are indicated.

INSTRUCTION TO EXAMS OFFICER/INVIGILATOR
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Answer ALL the questions.

1 Find the general solution of the differential equation

2
d—+4dy

3 dx+13y= sinx. [8]
2

2 The elements of a group G are polynomials of the form
a + bx + ¢x?, where a,b,c € {0,1,2,3,4}. The group operation is
addition, where the coefficients are added modulo 5.
(i) State the identity element. [1]
(ii) State the inverse of 3 + 2x + x2. [2]
(iii) State the order of G. [1]
The proper subgroup H contains 2 +x and 1 + x.
(iv) Find the order of H, justifying your answer. [4]
3 '(I'4he glazr;e IT passes through the points (1,2,1), (2, 3,6) and

(1) Find a cartesian equation of the plane II. [5]

—1 4
The line / has equation r = (—2>+/1< 3).
6 —2

(1i) Find the coordinates of the point of intersection of
II and 1. [3]

(iii) Find the acute angle between IT and /. [3]



4 In an Argand diagram, the complex numbers 0, z and ze%i” are
represented by the points 0, 4 and B respectively.

(i) Sketch a possible Argand diagram showing the triangle
OAB. Show that the triangle is isosceles and state the size
of angle AOB. [4]

The complex numbers 1 +i and 5 + 2i are represented by
the points C and D respectively. The complex number w is

represented by the point E, such that CD = CE and angle
DCE = 7.

(ii) Calculate the possible values of w, giving your answers
exactly in the form a + bi. [5]

5 Find the particular solution of the differential equation

for which y = 1when x = 1, giving y in terms of x. [8]

6 Find the shortest distance between the lines with equations
x—3 _ y—1 _z+1

x—1_y+2 -5 B
3 ~ 3 - -7 ad /=75 3 - U]

7 (i) Use de Moivre’s theorem to show that
_ 3
tan 40 — 4tan0 — 4tan~0 4]

1—6tan%0 +tan%o

(i) Hence find the exact roots of
A +4V3 -6 —4V3r+1=0. [5]



8 Let G be any multiplicative group. H is a subset of G. H
consists of all elements / such that 4g = gh for every
element g in G.

(1) Prove that H is a subgroup of G. [8]

Now consider the case where G is given by the following
table:
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(if) Show that H consists of just the identity element. [4]

END OF QUESTION PAPER

OCR

Oxford Cambridge and RSA
Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment
materials. OCR has attempted to identify and contact all copyright holders whose work is used in this paper. To
avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are
reproduced in the OCR Copyright Acknowledgements Booklet. This is produced for each series of examinations
and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material,
OCR will be happy to correct its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

*5 302356110 6



