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1

1 Thetransformation Sis ashear with the y-axis invariant (i.e. a shear parallel to the y-axis). Itisgiven

that the image of the point (1, 1) isthe point (1, 0).
(i) Draw adiagram showing the image of the unit square under the transformation S.

(i) Write down the matrix that represents S.

n
2 Giventhat Y (ar?+b) = n(2n? + 3n - 2), find the values of the constants a and b.
r=1

3 Thecubic equation 2x3 — 3x? + 24x + 7 = O hasroots o, § and .

(i) Usethe substitution x = 5 to find a cubic equation in u with integer coefficients.

1 1 1

(ii) Hence, or otherwisg, find thevalueof — + — + —.
af By vo

[2]
[2]

[5]

[2]

[2]

4  The complex number 3 — 4i is denoted by z. Giving your answers in the form x + iy, and showing

clearly how you obtain them, find

(i) 2z + 5z,
(i) (z-1)%
o 3
(iii) >

3 4
5 ThematricesA, B and C aregivenby A = (1) B = (0) andC=(2 4 -1). Find
2 3

(i) A—4B,
(i) BC,
(iii) CA.

6 Theloci C, and C, are given by

|z| = |z - 4i| and  agz=ir
respectively.

(1) Sketch, onasingle Argand diagram, theloci C, and C,.

[2]
(3]

(3]

[2]
[4]
[2]

[5]

(if) Hencefind, intheform x + iy, the complex number represented by the point of intersection of C;

and C2'
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7 Thematrix A isgivenby A = (_2 1).
(i) Giventhat A issingular, find a. [2]

(i) Giveninstead that A isnon-singular, find A™! and hence solve the simultaneous equations

ax+3y=1,
22X+ y=-1 [5]
8 Thesequenceu,, U,, U,, ... isdefinedbyu, =1andu_,=u +2n+1.
(i) Show that u, = 16. [2]
(i) Hence suggest an expression for u_. [1]
(iii) Useinduction to prove that your answer to part (ii) is correct. [4]
9 (i) Showthat o®+ B3 = (o + B)3 - 3aB(a + B). [2]

(i) The quadratic equation x> — 5x + 7 = 0 has roots o and 8. Find a quadratic equation with roots
o and 3. [6]

. > 1 1 3r+4
10 () Showthat = = = ~ S = s D+ o)

[2]

(i) Hence find an expression, in terms of n, for

C 3r+4
2r(r+1)(r+2)' [6]

3r+4

D02 .

(iii) Hence write down the value of 2
r=1

Sr+4 7 find the value of N. [4]

(|V) leen thatr%].m = 10
=N+

Copyright © mppe.org.uk and its license. All Rights Reserved



mock papers 2
http://www.mppe.org.uk

1
, L 4 1 . : , , ,
1 Thematrix Aisgivenby A = (5 2) and | isthe 2 x 2 identity matrix. Find
(i) A-3l, [2]
(i) AL, [2]

2  Thecomplex number 3 + 4i is denoted by a.
(i) Find |a] and arga. [2]

(ii) Sketch on asingle Argand diagram the loci given by

@ |z-al=]lal, [2]
(b) ag(z-3) =arga. [3]
3 (i) Showtha = -+ T [2]

ro(r+1! (r+1)

(i) Hence find an expression, in terms of n, for

= + 2 + 3 + + n [4]
20 3 4 T (n+ Y
: . 3 1 . .
4 ThematrlelsglvenbyA:(o 1).Provebylnductlonthat,forn>1,
3" L3n-a
wo (33 -), 6
0 1
n
5 Find Z r2(r — 1), expressing your answer in afully factorised form. [6]

r=1

6 Thecubic equation X + ax® + bx + ¢ = 0, where a, b and c arereal, has roots (3 + i) and 2.
(i) Write down the other root of the equation. [1]

(ii) Find thevaluesof a, band c. [6]
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Describe fully the geometrical transformation represented by each of the following matrices:
M (o o)

(1 o)

o (3 9)

(

0.8 0.6
-0.6 0.8)'

(i)

(iv)

[1]

[2]

[2]

[2]

The quadratic equation X2 + kx + 2k = 0, where k is a non-zero constant, has roots « and B. Find a

quadratic equation with roots % and g.
(i) Use an algebraic method to find the square roots of the complex number 5 + 12i.
(i) Find (3-2i)2

(iii) Hence solve the quartic equation x* — 10x? + 169 = 0.

a 8 10 a 6 1
The matrix A isgiven by A = (2 1 2). The matrix B is such that AB = (1 1 0).
4 3 6 1 3 0

(i) Show that AB is non-singular.
(i) Find (AB)™.

(iii) Find B™2.
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1
1  The complex number a + ib is denoted by z. Given that |z| = 4 and argz = %n, find a and b. [4]
n
2 Prove by induction that, forn > 1, z r= inz(n + 1) [5]

r=1

n n
3  Use the standard results for Z r and 2 r? to show that, for all positive integers n,

r=1 r=1

i(3r2—3r+1) =n. [6]

r=1

4  The matrix A is given by A = (;’ ; )

(i) Find A~ (2]

The matrix B™! is given by B! = (411 _i )

(ii) Find (AB)~'. [4]

5 (i) Show that

R [1]

ror+1 :r(r+1)'

(ii) Hence find an expression, in terms of n, for

1 N 1 N 1 N N 1 (3]
2 6 12 7 nn+1)
-
(iii) Hence find the value of 2 CES% [3]
r(r

r=n+1

6  The cubic equation 3x> = 9x? + 6x + 2 = 0 has roots o, B and y.

(i) (@) Write down the values of o + B + v and a8 + By + yo. 2]
(b) Find the value of o + B2 + 7. (2]
1
(ii) (a) Use the substitution x = — to find a cubic equation in u with integer coefficients. [2]
u

(2]

1 1 1
(b) Use your answer to part (ii) (a) to find the value of p + B + ?
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7  The matrix M is given by M = ( 0 a 4 ) .
2 3 1
(i) Find, in terms of a, the determinant of M. [3]

(ii) In the case when a = 2, state whether M is singular or non-singular, justifying your answer. [2]

(iii) In the case when a = 4, determine whether the simultaneous equations

ax + 4y =6,
ay+4z =8,
2x+3y+ z=1,

have any solutions. [3]

8 Theloci C, and C, are given by |z—3|=3andarg(z—1) = in respectively.
(i) Sketch, on a single Argand diagram, the loci C | and Cz‘ [6]

(ii) Indicate, by shading, the region of the Argand diagram for which

|z—3| <3 and O<arg(z—1) < ;7. [2]

FN

9 (i) Write down the matrix, A, that represents an enlargement, centre (0, 0), with scale factor V2.

[1]

V2 V2
(ii) The matrix B is given by B = | Wik Describe fully the geometrical transformation
—V2 V2
2 2
represented by B. [3]
sy 1 1
(iii) Given that C = AB, show that C = (_1 1 ) [1]

(iv) Draw a diagram showing the unit square and its image under the transformation represented by C.

(2]

(v) Write down the determinant of C and explain briefly how this value relates to the transformation
represented by C. [2]

10 (i) Use an algebraic method to find the square roots of the complex number 16 + 30i. [6]

(ii) Use your answers to part (i) to solve the equation 22 -2z - (15 + 30i) = 0, giving your answers
in the form x +iy. [S]
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Prove by induction that, forn > 1, 2 r(r+1)= %n(n +1)(n+2). [S]

r=1

5 30
The matrices A, B and C are givenby A=(1 -4),B= (3) and C = ( N 2). Find
(i) AB, [2]
(ii) BA —4C. [4]
Find 2(21’ — 1), expressing your answer in a fully factorised form. [6]

r=1

The complex numbers a and b are given by a =7 + 6i and b = 1 — 3i. Showing clearly how you obtain
your answers, find

(i) |a -2b| and arg(a — 2b), [4]
. b . :
(ii) —, giving your answer in the form x + iy. [3]
a
(a) Write down the matrix that represents a reflection in the line y = x. [2]

(b) Describe fully the geometrical transformation represented by each of the following matrices:

. 5 0
(i (O 1 ) [2]
1 /3
.o 2 2 ) 2
w () 2

(i) Sketch on a single Argand diagram the loci given by
(@ |z-3+4i|=5, [2]
(b) |z|=1|z-6]. [2]

(ii) Indicate, by shading, the region of the Argand diagram for which
|z-3+4i|<5 and |z|>|z-6]|. [2]

The quadratic equation x> + 2kx + k = 0, where k is a non-zero constant, has roots o and 8. Find a
+ o+
i and B i . [71

. . . a
quadratic equation with roots
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I Vri2—vr
8 i) Show that = . [2]
» N PRV
(i) Hence find an expression, in terms of n, for
Y g
2V
(iii) State, giving a brief reason, whether the series i _ converges [1]
’ ’ o2V '
a a -1
9 The matrix AisgivenbyA=]0 a 2
1 2 1
(i) Find, in terms of a, the determinant of A. [3]

(ii) Three simultaneous equations are shown below.
ax+ay— z=-1
ay+2z=2a
x+2y+ z=1

For each of the following values of a, determine whether the equations are consistent or
inconsistent. If the equations are consistent, determine whether or not there is a unique

solution.
@ a=0
(b) a=1
() a=2
[6]
10 The complex number z, where 0 < argz < %n, is such that z> = 3 + 4i.
(i) Use an algebraic method to find z. [5]
(ii) Show that z> =2 + 11i. (1]
The complex number w is the root of the equation
wl —4w? +125=0
for which -1 < argw < 0.
(iii) Find w. [S]
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2+31, . . .
1  Express 5, in the form x + iy, showing clearly how you obtain your answer. [4]
. . 2 0 .
2 The matrix A is given by A = (a 5 ) Find
@ A7, [2]
. 1 2
i 2a-(, ) 2]
n
3 Find 2‘(4;’3 + 677 + 2r), expressing your answer in a fully factorised form. [6]

r=1

4  Given that A and B are 2 X 2 non-singular matrices and I is the 2 x 2 identity matrix, simplify

B(AB) 'A -1 (4]

5 By using the determinant of an appropriate matrix, or otherwise, find the value of k£ for which the
simultaneous equations

2x— y+ z=1,

3y+ z=4,

X+ ky+kz=25,
do not have a unique solution for x, y and z. [5]
6 (i) The transformation P is represented by the matrix ( (1) _(1)) Give a geometrical description of
transformation P. [2]

-1 0
transformation Q. [2]

(ii) The transformation Q is represented by the matrix ( ) Give a geometrical description of

(iii) The transformation R is equivalent to transformation P followed by transformation Q. Find the
matrix that represents R. [2]

(iv) Give a geometrical description of the single transformation that is represented by your answer to

part (iii). [3]

7 Itis giventhatu = 13"+ 6", where n is a positive integer.

(i) Show thatu +u , =14x13"+7x6" " 3]
n n+1

+

(ii) Prove by induction that u, is a multiple of 7. [4]
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Show that (ot — B)? = (o + B)* — 4. [2]

The quadratic equation x> — 6kx + k> = 0, where k is a positive constant, has roots o and B, with o > 3.

(ii)
(iii)

9 @

(i)

(iii)

10 @)

(ii)

(iii)
(iv)

Show that ot — B = 4v2k. (4]

Hence find a quadratic equation with roots o + 1 and 3 — 1. [4]
1 4

Show that [2]

2r—3 2r+1 472—4r-3°

Hence find an expression, in terms of n, for

n

4
24r2—4r—3' [6]

r=2

Show that E = (1]
W _— = .
2 _ Ay —
— 4r 4r-13 3

Use an algebraic method to find the square roots of the complex number 2 + iv/5. Give your
answers in the form x + iy, where x and y are exact real numbers. [6]

Hence find, in the form x + iy where x and y are exact real numbers, the roots of the equation
2t —4z2+9=0. [4]
Show, on an Argand diagram, the roots of the equation in part (ii). [1]

Given that « is the root of the equation in part (ii) such that 0 < arg @ < %n, sketch on the same
Argand diagram the locus given by |z — a| = |z|. [31]
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