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Answer all the questions.
1 Youaregiventhat z=3-4i.

(& Find
. |2,
e amg(2),
o 7+, [3]

On an Argand diagram the complex number w is represented by the point A and w* is represented
by the point B.

(b) Describe the geometrical relationship between the points A and B. [2]
: : 1 kO :
2 MatricesP and Q aregivenby P = (_2 1 3> and Q =((1+k) —1) wherekisaconstant.

Exactly one of statementsA and B istrue.

Statement A: P and Q (in that order) are conformable for multiplication.

Statement B: Q and P (in that order) are conformable for multiplication.
(a) State, with areason, which one of A and B istrue. [2]
(b) Find either PQ or QP interms of k. [2]

3  The position vector of point Aisa=—9i+ 2 + &K .
Thelinel passes through A and is perpendicular to a.

(&) Determine the shortest distance between the origin, O, and |. [2]
| isaso perpendicular to the vector b where b =—2i+j +k .

(b) Find avector which is perpendicular to both a and b. [1]
(c) Write down an equation of | in vector form. [1]
Pisapoint on| such that PA= 20A.

(d) Find angle POA giving your answer to 3 significant figures. [3]
C is a point whose position vector, ¢, is given by ¢ = pa for some constant p. The line m passes
through C and has equation r =c¢ + b. The point with position vector 9i +§ — 12k lieson m.

(e) Find the value of p. [3]
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In this question you must show detailed reasoning.

You are given that f(2) = 42* — 122> + 417> — 12&+ 18E and that 2+i is a root of the equation
f(2) = 0.

(a) Expressf(z) asthe product of two quadratic factors with integer coefficients. [9]

(b) Solvef(z) =0. [3]

Two loci on an Argand diagram are defined by C, = {z|z|=r} and C, = {z|Z| = 1}
where r; > r,. You are given that two of the points representing the roots of f(z) = 0 are on C,
and two are on C,. Risthe region on the Argand diagram between C, and C,.

(c) Find the exact areaof R. [4]
(d) w isthesum of all therootsof f(z) = 0.

Determine whether or not the point on the Argand diagram which representsw liesin R, [2]

In this question you must show detailed reasoning.
You are given that o, 8 and y are the roots of the equation 5x° — 2x*+ 3x+1 = 0.
(a) Findthevalueof a?B2+ p2y%+y%a®. [5]

(b) Find a cubic equation whose roots are o?, 8% and y? giving your answer in the form
ax® +bx?+cx+d = 0 where a, b, c and d are integers. [4]

3-2¢ X2+
A quadrilateral Q, whose areaiis 12 units, istransformed by T to Q'.

2 [—
A transformation T is represented by the matrix T where T = ( X+l 45).

Find the smallest possible value of the areaof Q'. [9]

Turn over for questions 7 and 8
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-1 x 2
7  Atransformation A is represented by the matrix A where A =(7—-x -6 1
5 —-5x 2

Thetetrahedron H has vertices at O, P, Q and R. The volume of H is 6 units.
P, Q', R and H" aretheimages of P, Q, Rand H under A.
(& Inthecasewhere x=5

e find thevolumeof H’,
e determine whether A preserves the orientation of H. [3]

(b) Find the values of x for which O, P’, Q" and R’ are coplanar (i.e. the four points lie in the
same plane). [4]

8 Inthisquestion you must show detailed reasoning.
: . (16
M is the matrix (O 2).

1 3(2"1-2)

Provethat M" =
(o 2"

), for any positive integer n. [6]

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 OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

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.

© OCR 2019 Y531/01 Jun19



