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Answer all the questions.

1 Find Zn: (Br+1)(r—1), giving your answer in a fully factorised form.

r=1

2 The complex number z has modulus 2+/3 and argument —%7[. Giving your answers in the form x+iy,
where x and y are exact real numbers, and showing clearly how you obtain them, find

@ z 2]

(i) —L

T g

3 The quadratic equation kx* +x+k = 0 has roots a and S.

(i) Write down the values of a+ 3 and af3. [1]
(ii) Find the value of (o + é)(/s + %) in terms of . [5]
6
4  The matrices A, B and C are givenby A=(a 2 3),B=(b 0 5)and C=| 4]. Find
(i) 5A-3B, - [2]
(i) BC, 2]
(iii) CA. [2]

5  The sequence u,, u,, Uy, .o is defined by

u1:5andu
n

1°

o =3un+2 forn=>1.

Prove by induction that u =2x3"—1. [4]

6  Inan Argand diagram the points 4 and B represent the complex numbers 5 +4i and 1 +2i respectively.

(i) Given that 4 and B are the ends of a diameter of a circle C, find the equation of C in complex number
form. [4]

The perpendicular bisector of AB is denoted by /.
(ii) Sketch C and / on a single Argand diagram. 2]

(iii) Find the complex numbers represented by the points of intersection of C and /. 13]

. (13 .
7  The matrix 01 represents a transformation P.
(i) Describe fully the transformation P. 2]
-3 -1
The matrix M is given by M = (_ 1 O>'

(ii) Given that M represents transformation Q followed by transformation P, find the matrix that represents
the transformation Q and describe fully the transformation Q. [6]
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1 1 2
2r+1 2r+3 = Qr+1D)Qr+3)

8 (i) Show that

(i) Hence find Zm , giving your answer as a single fraction.
r=1

(iii) Find Z(Z}’TI(ZH-B) , giving your answer as a single fraction. 13]
a 3 -2

9 (i) The matrix X is givenby X={0 « 5|. Show that the determinant of X is a® —8a + 15. 3]
1 2 1

(ii) Explain briefly why the equations

3x+3y—2z=1
3y+5z=5
xX+2y+ z=2

do not have a unique solution and determine whether these equations are consistent or inconsistent. [3]

10 (i) Use an algebraic method to find the square roots of the complex number 9 +40i. [6]
(ii) Show that 9 +40i is a root of the quadratic equation z* — 18z+ 1681 = 0. 1]

(iii) By using the substitution z = iz, find the roots of the equation 1681u* —18u*+1 = 0. Give your
u

answers in the form x +iy, where x and y are real. 4]

END OF QUESTION PAPER

© OCR 2016 4725/01 Jun16


https://mymathscloud.com

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.

© OCR 2016 4725/01 Jun16


https://mymathscloud.com

