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Question 1. (6 marks) Find the determinant of A using cofactor expansion:
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Question 2. (5 marks) :
Given that the following system has a unique solution solve the system using Cramer’s rule:

aix + biy
arx + byy
azx + b3y
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Question 3. (6 marks) Find the determinant of A by first putting the matrix in row echelon from:
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Question 4. (8 marks) Given that A and B are 4 x 4 matrices with det(24) = 32 and det(B) = —3

find: TS 4 )
(a) det(A?BT) \ det(1d)= 3 det b = 2 0
(b) det((34)~'(3B)°) ‘ o
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Question 5. (6 marks) If the entries in each row of a 3 x 3 matrix A add up to zero, show that
det(A) = 0. (Hint: consider the product AX where X is the 3x 1 matrix whose entries are all 1.)
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Question 6. (6 marks) Given t = (3,-2,0),V=(1,1,2) W = (2,~1,3), find:
(a) ||3t - 5V|| |

(b) a unit vector in the opposite direction of W

(¢) a vector perpendicular to both U and W.
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Question 7. (9 marks) Determine whether the following statements are true or false in general.
Prove the statement if it is true otherwise find an example to show that it is false.

(a) det(A + B) = det(A) +det(B)

b)v-(@xv)=0

(c) parallel vectors with the same length are equal

uxv=vxi
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Question 8. (6 marks) Use projections to find the distance between the point P(2,0,—1) and the
line that passes throught the points Q(3,3,1) and R(4,5,4).
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Question 9. (4 marks) Show that if A is invertable and AB is"invertable then B isinvertable. ‘
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Bonus. (4 marks) -

(i) Show that adding a multlple of the last row (say k times the last row) to the second last row does

not affect the determinant of a 2 x 2 matrix.

(ii). Suppose that adding a multiple of the last row to the second last row does not affect the de-
terminant of an n X n matrix. Show that this means that adding a multiple of the last row to the

second last row does not affect the determinant of an (n+1) x

(n+1) matrix.

You have, in fact, proved that adding a multiple of the last row to the second last row does not
affect the determinant for any sized matrix. Why is this the case? This type of proof is called a

proof by induction.
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