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1. [3 marks] Find the general solution of the linear system whose augmented matrix is equivalent
to the matrix

A =

2664
1 2 �5 �6 0 �5
0 1 �6 �3 0 2
0 0 0 0 1 0
0 0 0 0 0 0

3775
2. [4 marks] Mark the following statement True or False and justify.

(a) The weights c1; :::; cp in a linear combination c1v1 + :::+ cpvp cannot all be zero.

(b) The linear system corresponding to the augmented matrix [a1 a2 a3 b] has a solution if
b is in Spanfa1; a2; a3g:

3. [3 marks] The vectors v1 =

24 61
0

35 ; v2 =
24 31
3

35 ; and v3 =
24 72
5

35 satisfy:
�v1 � 5v2 + 3v3 = 0: Use this fact ( and no row elimination) to �nd x2 and x3 that satisfy

the matrix equation [v2 v3]
�
x2
x3

�
= v1:

Answers
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1. [3 marks] Let A;B be two matrices of size m � n and n � p; respectively. Show that if the
columns of the matrix B are linearly independent, then so are the columns of AB.

2. [3 marks] Suppose A;B;and X are n� n matrices with A;X; and A� AX invertible.
If (A� AX)�1 = X�1B, explain why B is invertible and solve for X.

3. [4 marks] Let A =

24 1 2
1 3
1 5

35. Construct a 2 � 3 matrix C using only 1, -1, and 0 as entries

such that CA = I2:Compute AC and note that AC 6= I3:

Answers
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1. [3 marks] Let A and B be two matrices of size m � n and n � p; respectively. Show that if
the columns of the matrix B are linearly independent, then so are the columns of AB.

2. [3 marks] Suppose A;B; and X are n� n matrices with A;X; and A� AX invertible.
If (A� AX)�1 = X�1B, explain why B is invertible and solve for X.

3. [4 marks] Let A =

24 1 2
1 3
1 5

35. Construct a 2 � 3 matrix C using only 1;�1; and 0 as entries
such that CA = I2: Compute AC and note that AC 6= I3:

Answers
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1. Determine the values of the parameter s for which the system�
2sx1 + x2 = 1

3sx1 + 6sx2 = 2

has a unique solution and use Cramer�s rule to describe the solution.

2. Determine if the set H of all matrices of the form
�
a b
0 d

�
is a subspace of M2�2.

3. Given two vector spaces V and W , let T : V �! W be a linear transformation. Show that if
U is a subspace of V , then T (U) is a subspace of W .

Answers


