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Matrix Algebra
(Haf 2005)
9. (a) The matrix A is defined by
1 21
A=[1 1 3
35 A
Find the value of A for which A is singular. [3]

(b)  Consider the system of equations
1 21|« 1
1 1 3)y|=|2
35 A: 4

(1) Given that A =5, find the general solution of this system of equations.

(i)  You are now given that A = 3. By first finding the inverse of the matrix A, solve this
system of equations. [12]

(Gaeaf 2006)

2. Show that the following matrix is non-singular for all values of the real constant A.

1 -2 A
A 20
2 31
[6]
7. Consider the system of equations:
2 5 3|«x 2
2 2|y|=|4
1 1 Az u

(a) Use reduction to echelon form to find the value of A for which the equations do not have a
unique solution. [5]

(b)  For this value of A, find the value of u for which the equations are consistent. Find the
general solution of the equations in this case. [5]



(Haf 2006)

5. The matrices A and I are given by

—4 -4 4 100
A=|-1 0 1/ I=/0 1 0}
7 —6 7 00 1

(a) Write down the matrix A + AL

(b) Find the values of A for which the matrix A + Al is singular.

8. Use reduction to echelon form to solve the equations

1 3 2]«
2 1 1fyl=| 7]
302 -1z

(Gaeaf 2007)

2. (a) Find the inverse of the following matrix.

T 21
231
342

(b) Hence solve the equations
X+2y+ z=1
2x+3y+ z=4
3x+4y+2z=4
5. Consider the simultaneous equations
X+2y—- z=2
2vx— y+ z=3
4y - Ty+ 5z=5.
Given that these equations do not have a unique solution,

(a) show that the equations are consistent.

(b) find the general solution to the equations.

(2]

2]

[4]



(Haf 2007)

7.  (a) Show that the matrix A defined below is singular.

2 1 2
A=|13 4 1
1 8 =5

(b) (1) Find the value of & for which the following equations are consistent.

2x+ y+2z=3
x+4dy+ z=1
X+8y-5z=k

(i)  For this value of £, find the general solution of these equations.

(Gaeaf 2008)

1. Solve the following equations by reduction to echelon form.

X+3y+2z=14
2x+ v+ z= 7
3x+2y— z=17

3. The matrix A is given by
121
A=(2 11
1 A2

(a) Find the value of A for which A is singular.
(b) Given that A =4,

(i) find the adjugate matrix of A,
(i1) find the inverse of A.

(Haf 2008)

2. (a) Find the inverse of the matrix

2 4 2
2 2
1 1 1
(b) Hence solve the equations
2 4 2||x
2 2|ly|=



4. (a) Use reduction to echelon form to find the value of k£ for which the following equations are

consistent.
2x+ y+3z=5
X—=2y+2z=6 [5]
dx+Ty+5z=k
(b)  For this value of £, find the general solution to these equations. [3]
(Gaeaf 2009)

7. Given that Ais a2 x 2 matrix and £ is a constant, show that

det(kA) = k7 det(A). [4]
9. The matrix A is defined by
A+l 1 A
A= 1 2 A].
2 A1

(a) (1) Find and simplify an expression for the determinant of A.

(ii)  Show that A is singular when A = 1 but there are no other real values of A for which A
is singular. [5]

(b) Now consider the system of equations

AX =B
where
X 2
X=|y|l:B=]3
z 2

(1) Given that A = 1, show that these equations are consistent and find their general
solution.

(i1) Given that A = -1, find the inverse matrix A ! and hence solve these equations. [7]

(Haf 2009)

3. (a) Find the inverse of the matrix

23
, [6]
352
(b)  Hence solve the system of equations
X+2y+3z=13
2x+3v+ z=13
3x 4+ 5y +2z=22. [2]



6. The matrix A is given by

A1 2
A=2 -1 A
34 4

(a) Show that A =1 is the only positive value of A for which A is singular.

(b) Consider the following equations.

x+y+2z
Q-x—}"l‘ <

2
-2
x+y+4z= 2

(i)  Show that these equations are consistent.

(11)  Find the general solution.

(Gaeaf 2010)

2. The matrices A and B are given by

7 5 1 2
A= . B=
3 2 3 4
(a) Find the inverse of A.

(b) Find the 2 x 2 matrix X that satisfies the equation

AX =B.

4. (a) Show that the following matrix is singular.
1 2 2
21 3
4 57
(b) Consider the following equations
X+2y+2z=1
2x+ y+3z=3
dx+5y+7z=
(i) Find the value of A for which these equations are consistent.

(ii)  Find the general solution corresponding to this value of 4.

[5]

[6]

[3]

[3]

[7]



(Haf 2010)

3. The matrix A is given by

P

Il
=2
i B2as
o2

(a) Find the values of A for which A is singular.

(b) Given that A =3,
(1) find the inverse of A,

(11))  hence solve the equations

2x+3y+3z=
X+2y+3z=-1
4dx+5v+ 5z=4.
(Gaeaf 2011)
2. Consider the following equations.
x+2y+z=1
2x+3y+z=3
3x+4y+z=41
Given that these equations are consistent,
(a) find the value of A,
(b) find the general solution.
6. The matrix A is given by
1 2 3
A=|4 1 -2
21 A

(a) (1) Find and simplify an expression for the determinant of A.

(ii)  Show that A is non-singular for all real values of A.
(b) Given that A =1,

(i) find A ', the inverse of A,

(i)  hence solve the equation AX = B,

x 9
where X = | y and B= |2
z 7

[4]



(Haf 2011)

4. (a) Show that the following matrix is singular.

1 2 1
2 1 3 2]
4 -1 7

(b)  Given that the following system of equations is consistent,

1 2 1 |«x |
2 1 3 |»yi=|2
4 -1 7|z A
(i) find the value of 4,
(i) find the general solution. [7]
8. The matrix A is given by
1 2
A= )
3 4
(a) Evaluate A and show that
A% =5A+21,
where I denotes the identity matrix. [4]
(b)  Using the result in (a), show that
A’ = A +ul
where A, u are constants to be determined. [3]
(Gaeaf 2012)
5. The matrix A is defined by
k 1 6
A=l1 k 4
0 I 1
(a) Show that A is non-singular for all real values of k. [4]

(b) Given that k =3,
(1) find the adjugate matrix of A,
(11) find the inverse matrix of A,

(111)  hence solve the equations
3x+ y+o6z= 1,
x+3y+4z=-1, [7]
y+ z=-L



(Haf 2012)

4. The matrix A is given by

3 42
A=l 1 4|
4 5 7
(a) (1) Find the adjugate matrix of A.
(11) Find the inverse of A. [6]
(b) Hence solve the equations
3 4 2]|x 1
1 1 4(|»y|=|7]. 2]
4 5 7|z 10
5. (a) Determine the value of k for which the following system of equations is consistent.
1 2 3 ||x 2
23 1 ||y|=|3 [5]
34 -1 ||z k
(b)  Find the general solution for this value of k. [3]
(Gaeaf 2013)
2. Consider the equations
x+2y+3z=4,
2x— y+ z=2,
x+T7y+8z=k.
Given that these equations are consistent,
(a) find the value of the constant &, [4]
(b)  find the general solution of the equations. [3]
4. The matrix A is given by
Al 1
A=|13 A
4 7 5
(a) Find the values of A for which A is singular. [5]
(b)  Given that A =1,

(1) determine the adjugate matrix of A,
(ii) determine the inverse matrix A~ [5]



(Haf 2013)

6. Consider the system of equations AX = B, where

1 A 3 X
A=|2 1 A X=|y:B=
5 4 7 4

(a) (1) Find the determinant of A in terms of the constant A .

(ii) Show that A is singular when A =2 and determine the other value of A for which

A is singular.

(b)  Given that A =2,

(i) show that the equations are consistent,

(1) determine the general solution of the equations.

(¢) Giventhat A=1,
(1) find the adjugate matrix of A,
(1) find the inverse of A,

(i11)  hence solve the equations.

(Gaeaf 2014)

7. 2 31
(@ GiventhatA=| | 2 13 |,

2 3 4

(1) find the adjugate matrix of A,
(i)  find the inverse of A.

(b) Hence solve the equations

[4]

[7]

[7]

[2]

[2]



(Haf 2014)

3. Consider the following equations.

x +2y +4z =3,
x —y +2z =4,
4x —y + 10z=k.
Given that the equations are consistent,
(a) find the value of £, [5]
(b) determine the general solution of the equations. [3]
6. The matrix A is given by
A 2 3
A=| -1 1 1
2 A 2
(a) Find the values of A for which A is singular. [4]
(b) Given that A = -1,
(1) find the adjugate matrix of A,
(i) find the inverse of A. [5]
(Haf 2015)
4. (a) The matrix M is given by
1 21
M=|2 51
11 2
[3]

Show that M is singular.

Find the value of i for which the following system of equations is consistent.

(b) (i)
12 1] 2
25 1|y |=]2
112z |u

For this value of 1, find the general solution to this system of equations. [7]

(ii)



6. The matrices A and B are given by

324 3 -2 0

A=|13 3 6:;B=-3 -1 6

2 23 0 2 -3
(a) Evaluate the matrix AB. [2]
(b) Hence, or otherwise, find the inverse matrix A~ [2]

(c) Hence solve the simultaneous equations
Ix+2y+4z=14
3x+3y+6z=18

2x +2y+3z=11
[2]

(Haf 2016)

5. The matrix M is given by

N

2
M= [0
A

o 2
|
| —

(a) (i) Show that
detM=4-31-1°

(i)  Hence show that M is singular when A = | and is not singular for any other real

values of A.
(i) Show that the following system of equations is consistent and find the general
solution. [12]
2 5 1]|«x 3
0O 1-1|]y|=]1
1 2 11|z 1

(b) Suppose now that A = —1. By first finding the adjugate matrix of M, determine the inverse
matrix M. [3]



(Haf 2017)

1. The matrix M is given by

1 2 3
M= (2 3 1
3 4 2
(a) Evaluate the determinant of M.
(b) (i) Find the adjugate matrix of M.
(i) Deduce the inverse matrix M
(¢) Hence solve the system of equations
1 2 3| «x 11
2 3 1||y|=1
3 4 2||:z 17
5. Consider the following equations.
x+3y-z=1,
2x—y+2z=3,
3x-5p+5z=A

(a) Find the value of A for which the equations are consistent.

(b)  For this value of 4, find the general solution of the equations.

[2]

[4]

[3]



(Haf 2018)

6. The matrix M is given by

, where A is a constant.

-
.
I
o e

1
A
2

ad — D

(@ (i) Find an expression for the determinant of M in terms of A.

(i) Show that M is singular when A = 3 and state the other value of A for which M is
singular. [4]

(b) Given that A = 3, determine the value of i for which the following system of equations is

consistent.
31 2|« 3
4 3 1 pl= [4]
5 2 3||:z 2
(c) Suppose now that A = 2 so that
2 1 2
M= (4 2 1
52 3
(i) Determine the adjugate matrix of M.
(i) Hence determine the inverse matrix M. [5]
(Haf 2019)
6. The matrix A is given by
0 1 1
A=|1 2 1
1 3 0
(@) Show that A is non-singular. [3]
(b) Show that
A3 =2A2+ 5A + 21 [5]

(c) Hence obtain a quadratic expression in A for A%, [4]



