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INSTRUCTIONS:

You have 1.5 hours to complete this midterm.

The midterm comprises 6 pages including this cover page.
The midterm has five questions.

the midterm is marked out of a TOTAL of 50 MARKS.
No books are permitted.

SHOW AND JUSTIFY ALL YOUR WORK.
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Question 1. (10 marks)
Determine all values of a and b for which the following system:

2x—y+z=3
x+2y—az=22
4x+3y—z=0>b
has

(i) a unique solution
(ii) infinitely many solutions
(ii1) no solutions
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Question 2. (10 marks)
(a) Consider a set U in R”. State the three conditions that must be satisfied in order
for U to be a subspace of R”.
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Question 3. (10 marks)

1 011 1011
2 13 4 0112
LetA = 14137 and R = 0000
0 22 4 0000

Given that R is the reduced echelon form of the matrix A, answer the following:
(a) Find the dimension of the row space of A and determine a basis for it.

(b) Find the dimension of the column space of A and determine a basis for it.
(c) Find the dimension of the null space of A and determine a basis for it.
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Question 4. (10 marks)

Suppose {v1,v2,v3} are linearly independent vectors.

(a) Is the set {v,v2,v) — v, } linearly independent? Justify your answer.

(b) If wi = v +va, wp = va + v3, w3 = v3 + vy, show that {wy,ws, w3} is linearly
independent.
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Question 5. (10 marks)

1 0 1
(a) Compute det A where A = { 3 1 3 ]
-2 -2 3
Is A invertible? Justify your answer.
(b) B and C are 3 x 3 matrices with det B = -2 and det C =4. Compute det(4B>C'B~1).
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