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PART A (35 marks)

NOTE: YOUR ANSWERS TO THE PROBLEMS IN PART A MUST BE
INDICATED ON THE SCANTRON SHEET. YOU SHOULD ALSO CIRCLE
YOUR ANSWERS IN THIS BOOKLET.

1.1
mark

If u = (1,−1, 3) and v = (2, 1,−1). Find u • v.

A: −2 B: −1 C: 0 D: 1 E: 2

2.1
mark

If u = (1,−1, 3) and v = (2, 1,−1), find u× v.

A: (2,−1,−3) B: (−2,−7, 3) C: (−2, 7, 3) D: (−3, 7, 3) E: (−3, 5, 4)

3.1
mark

Which one of the following is an equation of the plane through the point (1, 4,−5) with
normal (1, 3, 2)?

A: x + 12y − 10z = 0 B: x + 3y + 2z = 0 C: x + 4y − 5z = 0

D: x + 4y − 5z = 3 E: x + 3y + 2z = 3

4.1
mark

Find a vector parallel to the line 6x − 5y = 3.

A: (6, 5) B: (5, 6) C: (−5, 6) D: (6,−5) E: (3, 3)

5.1
mark

Which one of the following describes the line through the points (2, 1) and (3, 4)?

A: x + 3y = 5 B: 3x − y = 2 C: (x, y) = (1,−2) + t(2, 6)

D: (x, y) = (2, 1) + t(3, 1) E: (x, y) = (3, 4) + t(3,−1)

6.1
mark

Find cos θ where θ is the angle between vectors u = (2, 0, 4, 1,−2) and v = (1, 1,−1,−1, 0).

A: −
3

10
B:

3

10
C: −

3

7
D:

3

7
E:

7

10

7.1
mark

Let A =







1 3 −1

−2 −6 5

3 9 −3






and let B be the row-reduced echelon form of A. Find the first

row of matrix B.

A: [1 0 0] B: [1 3 − 1] C: [1 3 2] D: [1 3 0] E: [1 0 3]

8.1
mark

If

[

1 1 1 1 0 1

0 0 0 0 1 0

]

is the augmented matrix for a particular system of linear equations,

how many solutions does the system have?

A: no solution B: exactly one solution

C: a one-parameter family of solutions D: a two-parameter family of solutions

E: a three-parameter family of solutions
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9.1
mark

Find the value(s) of k for which the system of linear equations with augmented matrix






1 0 0 1

0 1 2 k

0 2 k 2






has no solution.

A: k = 1 only B: all k 6= 1 C: k = 4 only D: all k 6= 4 E: no value of k

10.1
mark

Let A =







1 1 0

1 0 1

0 1 1






, B =







1 2 1

3 0 2

0 2 1






and C = (A + B)T = [cij ]. Determine the value

of c12.

A: 0 B: 1 C: 2 D: 3 E: 4

11.1
mark

If A =

[

1 2

1 1

]

, I is the 2 × 2 identity matrix and A2 + kA = I, find the value of k.

A: 0 B: −1 C: 1 D: −2 E: 2

12.1
mark

If A−1 =







1 0 1

0 1 1

2 0 1






, where A =







a b c

d e f

g h i






, find the value of y in the solution to the

system of linear equations

ax + by + cz = 3

dx + ey + fz = 2

gx + hy + iz = 1

A: 2 B: 3 C: 4 D: 5 E: 7

13.1
mark

If A is a square matrix such that A3 = I, which one of the following must always be true?

A: A = I B: A2 = I C: AT = A D: A−1 = A2 E: A is a zero matrix

14.1
mark

Which one of the following must have infinitely many solutions?

A: A system of linear equations with 7 equations in 11 unknowns.

B: A system of linear equations with 11 equations in 7 unknowns.

C: A homogeneous system of linear equations with 11 equations in 7 unknowns.

D: A homogeneous system of linear equations with 7 equations in 11 unknowns.

E: A homogeneous system of linear equations with 7 equations in 7 unknowns.

15.1
mark

If the rank A = 4 and rank [A | b] = 5, which one of the following describes the solution
to the system of linear equations Ax = b?

A: no solution B: exactly one solution

C: exactly one parameter in the solution D: exactly four parameters in the solution

E: exactly 5 parameters in the solution
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16.1
mark

If A is an n × n invertible matrix, which of the following statements are false?

(i) The rank of A is n.

(ii) Ax = b has a unique solution for any b.

(iii) Ax = 0 has only the trivial solution.

(iv) The row-reduced echelon form of A is an identity matrix.

A: (i) only B: (ii) and (iii) only C: (iv) only

D: (i) and (iv) only E: none of (i), (ii), (iii) or (iv)

17.1
mark

The coefficient matrix of a homogeneous system of 10 linear equations in 15 unknowns has
rank 4. How many parameters are there in the solution to the system?

A: 4 B: 5 C: 6 D: 10 E: 11

18.1
mark

Consider the linear system Ax = b where A is a 5× 5 invertible matrix. Which one of the
following statements is false?

A: There is a row of five zeroes in the row-reduced echelon form of A.

B: The rank of A is 5.

C: The rank of [A | b] is 5.

D: The system Ax = b has a unique solution.

E: The system Ax = 0 has only the trivial solution.

19.1
mark

Find the rank of







1 1 1 1

2 2 2 2

3 3 3 3






.

A: 0 B: 1 C: 2 D: 3 E: 4

20.1
mark

What is the 2,3-cofactor of the matrix







2 3 1

3 4 1

1 −1 4






?

A: 1 B: −1 C: 5 D: −5 E: 6

21.1
mark

If det

[

2 3

4 k

]

= 10, what is the value of k?

A: 6 B: −1 C: 12 D: 20 E: 11

22.1
mark

Which of the following have the value 8?

(i) det







2 3 6

0 1 5

0 0 4






(ii) det







0 0 4

0 1 5

2 3 6






(iii) det







4 0 0

5 1 0

6 3 2







A: (i) and (ii) only B: (i) and (iii) only C: (ii) and (iii) only

D: all of them E: none of them
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23.1
mark

Find det











−1 1 −3 −2

3 2 2 6

0 1 1 0

2 1 0 4











.

A: 0 B: 4 C: 12 D: 2 E: 6

Use the following information for questions 24, 25 and 26.

det







a b c

d e f

g h i






= 3

24.1
mark

Find det







d a g

e b h

f c i






.

A: 3 B:
1

3
C: 0 D: −

1

3
E: −3

25.1
mark

Find det







2a d d + g

2b e e + h

2c f f + i






.

A: −
3

2
B: 6 C:

3

2
D: −6 E: 3

26.1
mark

Find det







d e f

3a 3b 3c

2a − g 2b − h 2c − i






.

A: 9 B: −9 C: 6 D: −18 E: 18

27.1
mark

A and B are 3 × 3 matrices with det A = 5 and det B = 2. Find det
(

A−1BT
)

.

A:
5

2
B:

2

5
C: −

5

2
D: −

2

5
E: None of A, B, C or D.

28.1
mark

A and B are 4 × 4 matrices with det A = 5 and det B = 2. Which of the following are
true?

(i) det(−A) = −5

(ii) det(3B) = 81

A: (i) only B: (ii) only C: both (i) and (ii) D: neither (i) nor (ii)
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29.1
mark

For n × n matrices A and B, which of the following must always be true?

(i) det(A + B) = det A + det B

(ii) det(AB) = (det A)(det B)

(iii) If det A = det B then A = B

A: all of them B: none of them C: (ii) and (iii) only

D: (ii) only E: (iii) only

30.1
mark

Let A be an invertible n × n matrix. Which one of the following is false?

A: If AT A = I then det A = ±1. B: If A = A−1 then det A = ±1.

C: If AT = A−1 then det A = ±1. D: If AT = A then det A = ±1.

E: If A2 = I then det A = ±1.

31.1
mark

If A is a 4 × 4 matrix and det A = 3, what is the rank of A?

A: 0 B: 1 C: 2 D: 3 E: 4

32.1
mark

For the system of linear equations

3x + ay = 4

−2x + by = 2

suppose that det

[

3 a

−2 b

]

= −7. Find the value of y in the solution to the system.

A:
1

2
B: −

1

2
C: 2 D: −2 E: 0

33.1
mark

If A is a 4 × 4 matrix with det A = 3, find det(Adj A).

A: 3 B: 9 C: 12 D: 27 E: 81

34.1
mark

A is a 3 × 3 matrix with det A = −3 and Adj A =







3 1 4

−6 −3 −6

0 −1 −1






.

Find the (2, 3)-entry of A−1.

A: 2 B: −6 C: −1 D:
1

3
E: 3

35.1
mark

If A =







a b c

5 1 5

d e f






and Adj A =







6 4 10

−30 −24 −30

0 −4 −4






, what is the value of det A?

A: 6 B: −24 C: −4 D: −84 E: −324
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PART B (15 marks)

SHOW YOUR WORK

36.2
marks

Find the area of the parallelogram determined by the vectors u = (1, 0, 1) and v = (0, 1, 1).
Show your work.

37.2
marks

Find the point of intersection of the line (x, y, z) = (2,−1, 4) + t(1, 2,−1) with the plane
3x + y − z = 31. Show your work.
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38.2
marks

Use Gauss-Jordan Elimination to solve the system of linear equations

x + y + 2z = 1

2x + 2y + 4z = 2

−x − y − 2z = −1

Express your answer in vector form. Show your work.
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39.3
marks

Find the determinant of










1 0 −1 3

−2 1 2 −3

0 0 3 1

1 0 0 4











using elementary row operations to transform the matrix to upper triangular form.
Show your work.
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40.4
marks

Use Cramer’s rule to find the value of z in the solution to the system of linear equations
shown below. Show your work.

x + 2y + z = 3

2x + 5y + z = 1

−x + y + 2z = 6

41.2
marks

Find the adjoint of

[

1 2

3 4

]

.
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