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Question 1

The matricesA, B andC are given below in terms of the scalar constantb, c
andd, by

-2 3 b -1 1 c
A= , B= , C= ;
1 a 2 -4 d 4

Given thatA +B =C, find the value ofa, b, ¢ andd.

a=8 b=3,c¢c=2,d=3

Question 2

The matricesA , B andC are given below in terms of the scalar constantd and
c, by

Given that2A - B= 4C, find the value ofa, b andc.

a=1 b=-2, c=-

Created by T. Madas



Created by T. Madas

Question 3

Multiply each of the following matrices.

a)

b)

d)

f)

5 1 2
2 131
-4 2 1-4
3 4 -2 7
3
2 -1 1
1
-1 02-1
1
1 -1
2
1 -1
4
i A
4 -1 5
2 -1 2

4 1 -1 01 3
1 2 1 4 3-5

5-1 2

19 13| [ -8 30 0 3 .1 2 -2] 18] ] 9 -29

5 51| -5 16/ T lls -5l 8|25 -37
.5 13- 6
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Question 4
Multiply each of the following matrices.

123121
a 012 101
2713 210
114111
by 012 14 2
310031

4 -1 -1 2
d 2 2 01
1 7 -1 1

2 17 7 £, Fa2 6
1 10 4,1 -2 -104,|6
4 7 5 4 6 -5 8

© o1 ©
~N N o1
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Question 5
A matrix T represents the linear transformation

X

so that

Find the elements of .
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MATRIX
ROW
REDUCTION
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Question 1

Solve the following simultaneous equations by malapng their augmented matrix
into reduced row echelon form.
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Question 2

X +5y+7z=41
SX - 4y 6= 2
7Xx+9y-3z= 1

Solve the system of simultaneous equations by muéatipg their augmented matrix
into reduced row echelon form.

Ix=-2, y=3, z= 4
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Question 3

X +3y +5z2= 6
6x - 8y+ 4z= - 3
X+1ly+13z = 17

Solve the system of simultaneous equations by moéatipg their augmented matrix
into reduced row echelon form.

M 1 x=-1 -
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=
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Question 4

4x +2y+7z= 2
10x - 4y- 5z 50
4x +3y+9z=- 2

Solve the system of simultaneous equations by méatipg their augmented matrix
into reduced row echelon form.

Ix=4, y=0, z=-2
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Question 5
X+3y+2z=14
2X +y +z=17
3X+2y -z 7

Solve the system simultaneous equations by manipgléheir augmented matrix into
reduced row echelon form.

x=1y=3,z= 2

Question 6
2x+5y+3z= 2
X+2y+2z= 4
X+ y+4z=11

Solve the above simultaneous equations by manipgl#heir augmented matrix into
reduced row echelon form.

x=12,y=-572= 1
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Question 7

2x +y -z 3
Xx+3y +2z=2
3X+2y-3z=1

Solve the system of simultaneous equations by méatipg their augmented matrix
into reduced row echelon form.

Ix=3,y=-1,= 2

Question 8

Solve the following simultaneous equations by malaipng their augmented matrix
into reduced row echelon form.

121 x 1
113 y=2
3532z 4

Xx=3,y=-12z= q
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Question 9
X+3y+2z=13
Xx+2y -z 4
2X +y +z=17

Solve the system of simultaneous equations by muéatipg their augmented matrix
into reduced row echelon form.

Ix=1y=2,z=3

Question 10

Solve the following simultaneous equations by malapng their augmented matrix
into reduced row echelon form.

1 1 1 x 5
2 4 2 y=28
1 2 2 2z 8
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Question 11
X+y+2z= 2
2X-y+ z=- 2
3X+y+4z= 2

Show, by reducing the augmented matrix of the alBygtem of equations into row
echelon form, that the solution can be written as

X=-t,y=2-t,z=t
wheret is a scalar parameter.

proof

@ DUC THE Susti of SQUATION N0 4 WidTe
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Question 12

3x- 2y 18z 6
2x +y - 5z= 25

Show, by reducing the above system of equatiors fiotv echelon form, that the
solution can be written as

r=8+9 +/(4-BK ),

where/ is a scalar parameter.

proof
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Question 13

X+y-2z=2
3X - y+ 6= 2
6x+5y - 9z= 11

Show, by reducing the above equation system intw exhelon form, that the
consistent solution of the system can be written as

x=1-t, y=3t+l, z=t
wheret is a scalar parameter.

proof
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Question 14

3X-y- 5z 5
2x+y-5z10
X+y-3z=7

Show, by reducing the above system into row echigon, that the consistent solution
of the system can be written as

X=2t+3, y=t+4, z=t.
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DETERMINANTS
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Question 1
The 2° 2 matrix A is defined, in terms of a scalar constantoy

4+a a
1. 3°

Given thatA is singular, find the value .

Question 2
The 2”2 matrix B is defined, in terms of a scalar constantoy

-1 b+1
-3 b4

Given thatB is singular, determine the value lof
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Question 3
Evaluate each of the following determinants toghswer given.

0 -7

3 0
b) 0-1 d=-4
1 1

3 0
c) [2°2 §=6
3 0
14 1
d {1 0 1=-14
9 2
) S9N By T AR Do)
[o =7 " = o otTetf7 [+ 70]
5 ;,r‘ P MR
@ = o
SERNE
2| AT
2x(6-3) = &
d)  sehons 3 e St oo
S e P A
927 Y| s o0 =t
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Evaluate each of the following determinants toghswer given.

b)

d)

= PN

-2
-1

N B

4 9= 2¢

H -2 1o 3
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Question 5
Evaluate the each of the following determinant®answer given.

31 3
a) |0 1-2]=- 36
33 1
79
b) |4 4 3=-29
2 7
i A
¢) [3-3 10= ¢
3 -3 8
0 -4
d [4 0 §5=0
23 -5

@ o3 4 s| +3(40]
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Question 6
The 3" 3 matrix A is defined in terms of the scalar constinby

2 -1 3
A= Kk 2 4
k-2 3 k+7

Given that/A| =8, find the possible values df.

=-2, k=-

I o w0
[t o ke
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Question 7
A transformation in three dimensional space israEfiby the following3” 3 matrix.

a) Find the value ofietA .

A cone with a volume o026 cm? is transformed by the matrix compositi@th.

b) Given thatdetB :1_13 , calculate the volume of the transformed cone.

|detA = 39, |volume= §
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Question 8

A transformation in three dimensional space israfiby the following3” 3 matrix,
where x is a scalar constant.

2 -2 4
5 x-2 2.
-1 3 X

C=

Show thatC is non singular for all values of.
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Question 9

A transformation in three dimensional space israfiby the following3” 3 matrix,
wherek is a scalar constant.

>

Il
N X
w NN
m O X

Show that the transformation defined By can be inverted for all values &f.

MM IS -AWAS Polivey Le (A 140 Tre TepusGomamol
A WL B NVRTGE Bp AL b
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Question 10

A transformation in three dimensional space israfiby the following3” 3 matrix,
where y is a scalar constant.

y-3 -2 0
M= 1 y -2
-1 y-1 y 1

If |M|=0, find the possible values of.

y=-1 y=0 y=§

@ EouyTio T beroumdl W TS oF &) — Okt g Mo

| y=2 2 o |
|

Ml =

@
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Question 11

A non invertible transformation in three dimensiosace is defined by the following
3" 3 matrix, wherea is a scalar constant.

>

I
w N o
D =
A DN

Determine the possible values @f

@ |F THE TEANSROMATINN L8 NOT INROTERLE | THE MTex A 18 0
INGNRE | SO deTA =0 — GxbAnDd BY THE REST Powd

@ By 1hpestion 0=\ 18 A SOWHON — RY Lono- Doon (00 M)
2~ r P
= d(a-1) rala-0~20-1) = ©
= @-)(d"+a-2)=0
= @Ve-Ha2)=o
ot €
= a=
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Question 12
The 3" 3 matricesA andB are defined in terms of a scalar constarty

k 9 2 1-3 2
A=1 k O and B=k 2 -1.
5 -1 1 4 1 1

a) Find an expression faletA , in terms ofk.

b) Find the possible values &f given thatAB is singular.

detA =k?- 1k 11, |k=-1, 11,%

Question 13
Factorize fully the following3” 3 determinant.

1 x y+
28yt
3 z Xx+

(x+y+2)(x 2y 2
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Question 14
Factorize fully the following3” 3 determinant.

1 1 1
Xy ozl
yz zZXx X

Question 15
Factorize fully the following3” 3 determinant.

1 1 1
a® p° 4.
bc ca a
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Question 16
Factorize fully the following3” 3 determinant.

X y z
X2y A
yz zZX X

(- 9y 3(z ¥ xy yz 9

Pa
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MATRIX
INVERSE
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Question 1
Find the inverse for each of the followir®j 2 matrices.

2 -1
a) A=
3 -4
31
by B=
11
-2 2
c) C=
-4 3
3 -4
d D=
2 -3
A_]':} 4 '1 B 1:£ 1 '1 C_lzl 3 '2 D_l_ 3 ‘4
53 -2/ 2 -1 3| 24 -2 25 3
g 4= (3 2 =FH3=-g
B L[34] -4 1]
b n- 13- Ga)-(o
b (23]
L,) C ‘\‘ :“ (-2x3) - (- -G48
c- 4+ 3
d 230 Doxes
g- 402 0-0
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Question 2
Find, in terms ofk, the inverse of the followin@~ 2 matrix.

k k+1
K+1 k+2 °

Verify your answer by multiplication.

@ Ny DOQAING BY MUMAUCHTION
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Question 3
The 2° 2 matricesA and B are given by

9 12

5 2
A= and B= )
2 1 4 5

Find the2” 2 matrix X that satisfy the equation

AX =B.
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Question 4

The triangleT; is mapped by th@" 2 matrix

1 -2
3 -1

onto the triangleT, , whose vertices have coordinatés(-1,2) , B,(10,15 and
Cy(-18; 14.

Find the coordinates of the verticesTof

A (13|, |By(4- 3], |Ci(-2.8)
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Question 5

The triangleT; is mapped by th@" 2 matrix

4 -1
3.1

onto the triangleT, , whose vertices have coordinatég(4,3), B,(4,10) and

C,(16,19).
a)  Find the coordinates of the verticesTpf

b) Determine the area a5, .

A(L0),

B.(2,4)

C.(4.9)],
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Question 6

The triangleT; is mapped by th@" 2 matrix

onto the triangleT, , whose vertices have coordinatés(-7: 1), B,(5,5) and
C,(7,16).

a)  Find the coordinates of the verticesTpf

b) Determine the area a5, .

A(-43). Bi(2.3]. |G (15),

O Shr 3 fueie wse of &
derB = ay-(x)= s
£t ;,\

SNt

o ALy BGo) ga,:]//

) e o opt B A o6 TS T of munees
e e shu et

At of T, = Sxbxg=D

L
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Question 7
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Find the inverse of each the followir®) 3 matrices.

2
a A=1

4 1411 -7
B'1=%-1-7 5
0 1 1 -1

| o |
eA=|1 2 2 MARX OF MRS = 2 o 2
\ R
& d
X [o 4 1
WO oF R@RS = |-, o 2|
e -
o -2 [
AOWGRTE MATR | l
<)
2|
|
N I
oR I Modt= | - -7
-s
|
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Question 8
Find the inverse of each the followir®) 3 matrices.

0O 1 -1
a A=1 2 -1
2 -1 1
-3 4 3
b) B= -4 5 4
3-3-2
1 2 1
c) C=2 11
i Ly Y
10 1 2 -1 1 2 “ N
A'1:1-32-1,B'1:4-30,C'1: 3-1 -1
-5 2-1 -3 31 -7 2 3

Ao
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Find the inverse of each the followir®) 3 matrices.

1 2 -1
a) A=2 3 -1
2 -1 1
-1 -1 41
by B= 6 2 -5
0 -2 1
5 -2 2
c) C= 3 -4 -5
2.3 4

2 -1 1 -8.-1 3 -1 14 18

A'lzé- 3 -1 B'lzg -6 -1 1|,|C'=-2 24 31

-8 5-1 -12 -2 4 1 -11 - 14

=
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Question 10
The 3" 3 matrix A is given below.

2 1 -1
A=0 2 -2
3 4 -1

a) Find the inverse oA .

The pointP has been mapped by onto the pointQ(6,0,19 .

b) Determine the coordinates &X.

6 -3 0
A'lzl—l2 -6 1 4/[,[P(31)
-6 -5 4
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Question 11
The 3" 3 matrix M is given below.

<

Il
P, o U
W Rk N
(R S Y

a) Find the inverse oM .

The pointA has been transformed By into the pointB(5,2,- 1).

b) Determine the coordinates @.

2 -1+%4
M'lzé -1 -4 5|,|A(L-2,9
1 13 -5
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Question 12
The 3" 3 matrix A is given below.

>

11
w NP
AW N
N B

a) Find the inverse oA .

b) Hence, or otherwise, solve the system of equations

X+2y+ z=1
2x+3y+ z=4
3X+4y+ 2z=4
-2-.0 1
Al= 1 1 -1 [x=2 y=1 z=-
1-2 1
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Question 13
The 3" 3 matrix M is given below.

3 2 1
M=1-2-1.
1 0 3

a) Find the inverse oM .
b) Hence, or otherwise, solve the following systenegdations.

3xX+2y+z=7
X-2y z 1
X +3z=11

33 0

M'lzl—lz 2 <4 -2, |x=2, y=-1, =

-1
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Question 14
The 3° 3 matrix A is given below.

3 1 -3
A= 2 4 3
-4 2 -1
The matrix A is non singular.
a) EvaluateA?- A .
b) Show clearly that
1_1
At =56lA 1]
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MATRIX
TRANSFORMATIONS
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Question 1

Describe fully the transformation given by the éoVing 2° 2 matrix.

12 5
13 13
.5 12
13 13

rotation, anticlockwise, by arcs%

Question 2

Describe fully the transformation given by the doling 3" 3 matrix.

028 -096 O
096 0.28 O.
0 0 1

rotation in thez axis, anticlockwise, by arc%

|
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Question 3

A plane transformation maps the general pinty) to the general poirX,Y) by

X

X
=A ,
Y y

where A is the2” 2 matrix

a) Give a full geometrical description for the tramsfation represented b4,
stating the equation of the line of invariant psiahder this transformation

b) CalculateA? and describe geometrically the transformatioepresents.

shear paralleltg= ¢, 0,1 ( 3j[line of invariant pointy = [,
shear parallelty= @, 01 ( 4
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Question 4

A plane transformation maps the poifits y) to the pointg X,Y) such that

X 6.4 -72 X

Y -72 106 y

a) Find theareascale factor of the transformation.

The points which lie on a straight line through tr@in remain invariant under this
transformation.

b) Determine the equation of this straight line.

wm
T
"
H
@D
<
"
NN(JV)
>
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Question 5

The transformation represented by ®ie2 matrix A maps the poin(3, 4) onto the
point (10,4) , and the poin{5,- 2) onto the poin{(8,- 2).

Determine the elements & .
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Question 6
The 2° 2 matricesA and B are given below

10

2 1
A= and B = .
2 0 -2 2

The matrixC represents the combined effect of the transfoonatepresented by the
B, followed by the transformation representedAy

a) Determine the elements @f.

b) Describe geometrically the transformation represeily C .

C= , |en|argement by scale factor 2, reflentia the liney = x , in any ord*a
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Question 7
The 3" 3 matricesA and B are given below.

1 0 O 1 0 0
A=0 0 -1 and B=0-1 0
01 O 0 0 1

a) Describe geometrically the transformations givereagh of the two matrices.

The matrixC is defined as the transformation defined by thérima , followed by
the transformation defined by the matix

b) Describe geometrically the transformation represeity C .

A :rotation abouk axis, 90° anticlockw|, |B : reflection in thexz plary,

|C:reflection in the plang = 7
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Question 8

The 3" 3 matricesA and B are given below.

1 00 1 0 O
A=0 0 1 and B=0-1 0
010 0O 0 1

a) Describe geometrically the transformations givereagh of the two matrices.

The matrixC is defined as the transformation defined by thérima , followed by
the transformation defined by the matix

b) Describe geometrically the transformation represeity C .

A :reflection in the plang = Z, [B : reflection in thexz plary,

|C :rotation in thex axis, 90°, clockwit
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Question 9

The matrixA: ? 2 and the matrixA : 2 2 are defined as

1 0 0
and B= 0 cos45 - sin45 .
0 sin4d® cos45

>
I

Describe geometrically the transformations givereagh of these matrices.
State in each case the equation of the line ofriamapoints.

A:shear parallel ty  axi§, 0 ( $|
B : rotation in thex axis, 45°, anticlocis#, |A:x=0|, [B:y=2=0,i.e. X axi
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Question 10
The 2° 2 matrix A is given below.

-1 V3
J3o-1

A =

Determine the elements @ and hence describe geometrically the transformatio
represented bw .

™o

A3 = 8 0| [rotation of 120°, anticlockwise & enlagment of S.F.
0 8 | |both about the origin and in any order.
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Question 11
Find the image of the straight line with equation

2x+ 3y =10,

under the transformation represented by2he matrix

1lx+y

70
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Question 12
Find in Cartesian form the image of the straighé With equation

X-2_ W2 1 z

3 4 2

under the transformation represented by3h& matrix A , shown below.

>

I
o N B
o R O
N
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Question 13

<

1
O O w
o (IJQ o
w O O

The 3" 3matrix M above, describes two consecutive geometrical foemations of
3 dimensional space, which can be carried out incadegr.

Describe geometrically each these two transformatio

|rotation about _axis, 18(, |uniform enlargement, S.E.
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Question 14

A plane transformation maps the general pinty) onto the general poir{tX,Y), by

d)

X 2 -1 X

Y -1 2y
Find the area scale factor of the transformation.

Determine the equation of the straight line of meat points under this
transformation.

Show that all the straight lines with equationtod form
X+y=c,
wherec is a constant, are invariant lines under thisdf@mation.

Hence describe the transformation geometrically.

SF=3, |y = x|, |stretch perpendicular to the lige= X , bearscale factor
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Question 15
Describe fully the transformation given by the doling 2° 2 matrix

agald olw
alw ol s

The description must be supported by mathematideliedions.

reflection iny = X
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Question 16
The matricesA and B are defined as

A= -1 1 and B= ,

wherek is a scalar constant.
a) Without calculatingAB , show thatAB is singular for all values of .
b) Show thatBA is non singular for all values df.

Whenk =-2 the matrixBA represents a combination of a uniform enlargemsittt
linear scale factok/a and another transformatich.

c) Find the value ofa and describ& geometrically.

a=§, |rotation abouD , clockwise, by 21!
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Question 17
The 2° 2 matrix M is defined by

Find, by calculation, the equations of the two diméhich pass through the origin, that
remain invariant under the transformation represgbty M .
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Question 18
The curveC has equation

5x2 - 16xy+ 13y°= 2F.
This curve is to be transformed by tBe 2 matrix A, given below.

-1 2

A= :
-2 3

Show that, under this transformation matrix, thage ofC is the circle with equation
X2 + y2 =25.

proof
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Question 19
The 3" 3 matrix A is defined by

>

I
P O O
o r o
o O P

a) Describe geometrically the transformation givenfy

The 3" 3 matrix B represents a rotation &80° about the linex=z, y=0.

b) Determine the elements & .

The 3" 3 matrix C is represents the transformation definedBby followed by the
transformation defined b .

c) Describe geometrically the transformation represeily C .

0 0 1
A :rotation abouy axis, 90° clockwis, | B= 0 -1 0|,
1 0 O

C:rotation abougz axis, 18
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Question 20
The 3" 3 matrix R is defined by
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The image of the straight linke, when transformed bR, is the straight line with
Cartesian equation

Xx+2 y-1 =z1
3 2 4

Find a Cartesian equation far.
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Question 21
The 3" 3 matrix C is defined by
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Find, in Cartesian form, the image of the planénv@artesian equation
2x+y- z=12

under the transformation defined K.

3x+4y- 5z= 12*
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Question 22
A transformationT : 2 % is represented by th&" 2 matrix A below.
-3 8
A= :
-1 3

a) Find the determinant oA and explain its significance in sign and size.

b) Find the equation of the line of the invariant psiaf A .

c) Determine the entries of tH& 2 matrix B which represents a reflection about
the line found in parfb), giving all its entries as simple fractions.

The 2° 2 matrix A, consists of a shear represented by the mé&trixollowed by a
reflection represented by the matix

d) Determine the elements @ and describe the shear.

[deta=-1, |y
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Question 23
A transformationT , maps the general poifi, y) onto the general poir{tX,Y), by

X -1 2 X

Y -2 3 vy’
a) Find the area scale factor of the transformation.
b) Determine the equation of the line of invariantsiunder this transformation.
c) Show that all the straight lines of the form
y=X+c,
wherec is a constant, are invariant lines under
d) Hence state the name df.

e) Show that the acute angle formed by the straigletWwith equationy = - x and
its the image under is

£ arctan 2 :
4 3
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EIGENVALUES
&
EIGENVECTORS
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Question 1
Find the eigenvalues and the corresponding eig¢orgeof the following2”™ 2 matrix.

2
[/ =-2, u=a 3 .|/ =11, u=b

Question 2
Find the eigenvalues and the corresponding eig¢orgeof the following2” 2 matrix.

1
/ =-2, u=a 3 , |/ =8, u=b

Created by T. Madas



Created by T. Madas

Question 3
Find the eigenvalues and the corresponding eig¢orgeof the following2” 2 matrix.

3
/ =-1 u=a 5 | / =4, u=b
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Question 4

Determine the eigenvalues and the correspondingtieas of invariant lines of the
following 2~ 2 matrix.

_ 4 -5
6 -9

|/ =-6,y= 2X
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Question 5
Find the eigenvalues and the corresponding eig¢orgeof the following2” 2 matrix.

1
/=1 u=a e / =4, u=b
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Question 6
The 3° 3 matrix A is given below.

-4 -4 4
=-1 0 1.
-7 -6 7

Given thatl is the3” 3 identity matrix, determine the values of the canst , so
that A +/1 is singular.

/ :O,-l,- /]
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Question 7
Find the eigenvalues and the corresponding eig¢onrgeof the following3™ 3 matrix.
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Question 8
Find the eigenvalues and the corresponding eig¢onrgeof the following3™ 3 matrix.

6 1 -1
M=0 7 0.
3-1 2
1 1 3
/,=3, u= 0|,|/,=5 v=0|,|/3=7, w= 4
3 1 1
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Question 9
Find the eigenvalues and the corresponding eig¢onrgeof the following3™ 3 matrix.

110
A=1 2 1.
011
1 1 1
/,=0, u= -11|,|/,=1 v= 0/, |/3=3, w= 2
1 -1 1
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Question 10
Find the eigenvalues and the corresponding eigeorseof the following3” 3 matrix.

1 2 4
A=2 1 4.
2 3 2
-3 4 1
/1=-1, u= 1|, |/[,=-2, v= 4|, |/3=7, w=1
1 -5 1
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Question 11
The 3° 3 matrix A is given below.

2 -5 0
=-5-1 3.
0O 3 -6

Since A is symmetric, determine an orthogoal3 matrix P and a diagonad” 3
matrix D such thatPT AP=D.

5 1 1
P — —— = |/Ipb=0 -3 0
N7 RN RN 0
113
@ BT
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Question 12
The 3° 3 matrix A is given below.

1 0 4
A=0 5 4
4 4 3
1
a) Verify that 2 is an eigenvector oA and state the corresponding eigenvalue.
2

b) Show that- 3 is an eigenvalue oA and find the corresponding eigenvector.

2
c) Given further that-2 is another eigenvector &, find the3” 3 matricesP
1
and D such that
D=P'AP

2 9 0 O 1 2 2

/=9, 1 |,Ib=0 -3 0], =}2 1 -2

-2 0O 0 3 2-2 1
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Question 13
The 3° 3 matrix A is given below.

4 -1 1
=-1 6-1.
1 -1 4

a) Show that/ =7 is an eigenvalue oA and find the other two eigenvalues.
b) Find the eigenvector associated with the eigenvalue .
The other two eigenvectors &f are
u=i-k and v=i+j+k,
where the eigenvalue of is greater than the eigenvaluelof
¢) Find a3" 3 matrix P and a diagonaB” 3 matrix D such thatD =PT AP .

d) Show thatP is an orthogonal matrix.
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Question 14
The 2° 2 matrix A is given below.

A straight line with equatiory = mx, wherem is a constant, remains invariant under
the transformation represented By.

a) Show that

7+6m=/
6+2m=/m

where/ is a constant.

b) Hence find the two possible equations of this gtraline.
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Question 15
The 3" 3 matrix C represents a geometric transformation ° 3,
3-1 1
C=-1 3
1 1 3

a) Find the eigenvalues and the corresponding eigéongeof C .

b) Describe the geometrical significance of the eigetors ofC in relation toT .

1 0 1
/=La 1|, |/=4 b6 1lg -1],
-1 1 0

|/ =10 invariant line of points through theigin|,

|/ =40 invariant plane through the orig

Created by T. Madas



Created by T. Madas

Question 16
The 2° 2 matrix A is defined in terms of a constakt

1
a) Given that 1 is an eigenvector oA , find ...

I. ... the corresponding eigenvalue to the eigenvector.
ii. ...the value ofk

b) Find another eigenvector and the correspondinghealae of A .

It is further given thatA can be written a#\ =PDP!, whereD is a2” 2 diagonal
matrix andP is another2” 2 matrix.

c) Write down possible forms for the matricBsand P.
d) Hence show clearly that

7 1739180 304378¢
1739308 3043661
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Question 17
The 3° 3 matrix A is given below.

1 -11
A=3 -3 1.
3 -5 3
1
a) Giventhatu= 1 is an eigenvector of\, find the corresponding eigenvalue.
2

b) Giventhat/ =-2 is an eigenvalue oA , find a corresponding eigenvectot

The vectorw is defined asv =u +v.

c) Determine the vectoA’w .

0 128
/=2],lv=1],|A'w= 0
1 128
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Question 18
The 2° 2 matrix C is defined as

a b+a
b-a - a

wherea andb are constants.

a) Determine the eigenvalues d@ and their corresponding eigenvectors, giving
the answers in terms o andb where appropriate.

It is further given thaC =PDP !, whereD is a diagonal matrix an@ is another

2" 2 matrix.

b) Write down the possible form dd and the possible form d® and hence

show that
c®=pc.
1
b+a b 0
/1=b, u= p- or u= , |/ =-b, v= =
1 b-a b- a 0 -b
b+a
b+a 1
b-a -1
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