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123
The matrix A is givenby A=(4 k 6|
7889

(a)} Find the set of values of k for which A is non-singular, [3

(b) Given that A is non-singular, find, in terms of #, the entries in the top row of A™",

(c) Giventhat B = ; ? 3) give an example of a matrix C such that BAC = (f l) 9

(d) Find the set of values of k for which the transformation in the x-y plane represente 8 :
two distinct invariant lines through the origin.
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Let A= (é T), where a is a positive constant,
(a) State the type of the geometrical transformation in the x-y plane represented by A. [1]
(h) Prove by mathematical induction that, for all positive integers n,
A"= (I; m).
b b . "

Let B = a-' -1} Where b is a positive constant,
(c) Find the equations of the invariant lines, through the origin, of the transformation plane

represented by A"B . [6]
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The matrix NI represents the sequence of two transformations in the x-y plane given by a rotation of 60°
anticlockwise about the origin followed by a one-way stretch in the x-direction, scale factor 4 (d #0).

(a) Find M in terms of d. [4]

(h) The unit square in the x-y plane is transformed by M ento a parallelogram of area Ld? units? y
Show that d = 2.

1

X

The matrix N is such that MN =[
2

e [
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(c) Find N.

(d) Find the equations of the invariant lmes, through the origin, of the
represented by MN.
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Q.4 May/lune/2021/P13

The matrices A, B and C are given by

2 k k 10 011
A=|5 =1 3] B=|0 1|and C’(—IED)

1 01 1 0

where £ is a real constant.

(a) Find CAB.

(b) Given that A is singular, find the value of k.

(c) Using the value of & from part (b), find the equations of the invariant lines, th
the transformation in the x-y plane represented by CAB.
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Q.5 Gclfﬂwfzﬂliﬂ’ll-l-l’lS

. . ol cos@ —sin6\f3 0
The matrix M is given by M = sinB cosé (ﬂ I)'

(a) The matrix M represents a sequence of two geometrical transformations.

State the type of each transformation, and make clear the order in which they are appli

(b) Find the values of 6, for 0 <6 < =, for which the transformation
one invariant line th

represented by M tha
rough the origin, giving your answers in terms of . /\
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Q.6 Oct/Nov/2021/P12

(a) Give full details of the geometrical transformation in the x-y plane represented by the matrix
(ﬁ n) m
0 6

_[3 4
Let A—(I 2),

(b) The triangle DEF in the x-y plane is transformed by A onto triangle POR.
Given that the area of riangle DEF is 13 cm?, find the area of triangle POR.

(¢} Find the matrix B such that AR = (: :)

Eﬁq.mathﬂmtidan@gmafl.mm (Aitchison College Lahore Pakistan) 7






CAIE AS Level Further Math Topic Matrices Muhammad Shafig ur Rehman
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Let A =(|2 f)

(#) The transformation in the x-y plane represented by A~ transforms a triangle of area 30cm? intoa
triangle of area dem”.

Find the value of d. ] Y
(h) Prove by mathematical induction that, for all positive integers n,
Al 2 “) 5]
=11

(c) Theline y = 2x is invariant under the transformation in the x-p plane represente -, where
1o
'[33 u)'
Find the value of . [5]
fo A - =
( I '|
cel (A) =
we lnas
cak (A')
Area dlb T ded M{,q)x ﬂrfﬂ‘b M#J&J

‘:L - ,;;Tﬂaa = 15

(b) n

& a) { Tyee)
A= | |

=K
r;&#ﬂ'_’h’d J‘Wﬁ

K
K 2 a
A P
ol =] !

Now Loy 1zt

Suppese v

Shafig.mathematiclan@gmail.com (Aitchison College Lahore Pakistan) 8



k+! e A

"

et
A -3 41 J

PR

Hener ‘wcuclim © e
o
(e>
ﬂﬂB - (zﬂ a)
» (-eﬂ
;ﬂ
a S i.“ug-'rl'm:n.l .J;,._g‘
(7)
G
" n/
%* & ¢
(& 53
P oat Aﬂ?ﬂ-



CAIE AS Level Further Math

Q.8 May/June/2020/P13
4  The matrix A is given b
ke i k0 2
A=[0 -1 -1
I 1 =k

where & is a real constant.
(a) Show that A is non-singular. O [3]
The matrices B and C are given by
0 -3
B*—(—l S)andC=( 2y 1).

=i
=1

It is given that CAB=(
[3]

(b) Find the value of £.
(c) Find the equations of the invariant lines, through the origin, transformation in the x-y plains;

represented by CAB.
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Q.9 Oct/Nov/2020/P11+P13
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I The matrix M is given by M = (:] T (; ?) where @ and b are positive constants.

(#) The matrix M represents n sequence of two geometrical transformations.
State the type of each transformation, and make clear the order in which they are applied. 2
The unit square in the x-y plane is transformed by M onto parallelogram OPQR.

(b) Find, in terms of @ and b, the matrix which transforms parallelogram OPQR uare.

12]

It is given that the area of OPQR is 2em? and that the Tine x+3p=0 is it under the
transformation represented by M.

o
(¢) Find the values of g and b. 5]
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4 The matrices A and B are given by

1
01 : —13
A =( and B =( .
X Wi )
(8) Give full details of the geometrical transformation in the x-y plane represented b ‘ 1

(b) Give full details of the geometrical transformation in the x-y plane represe

[2]
The triangle DEF in the x-y plane is transformed by AB onto triangle POR.

(€} Show that the triangles DEF and POR have the same ares. 31
®

(d) Find the matrix which transforms triangle POR onto triangle D, [2]

(c) Find the equations of the invariant lines, through the od ation in the x-y plane

represented by AB [5]
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