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NAME: k%fu f EC) 1S STUDENT #:

There is a total of 42 marks the maX|mum grade is 40 (2 bonus marks)

&

Check that you have a tota! of 6 dlstmct pages and no’cn‘y your TA n‘ thlS is not the case.

Calculators are not allowed

Phones and other devuces should be turned off and h|dden ‘:,: o

° Have your student card face up on your desk

You have to show aIl your work for all the questtons except the True/Fa!se and muitlple chouce
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Question 1. Find the cofactor Cyy of the matrix {3 1} . [2 marks]
— _7,,”.%': W_W..m3_“
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Question 2. You are told that a 3 x 3 matrix A has matrix of cofactors {3 5 1} , and det(A) = 10.
a. Explain why A is invertible. [1 mark]

b. Find the adjoint Adj{A) of A. [1 mark]
c. Find A7, [2 marks]
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Question 3. Consider the system

2 +y+z=
y+4z=0
x+2y—22=3

a. Explain why Cramer’s rule can be applied to solve this system. [2 marks]

b. Use Cramer’s rule in order to find the component y of the solution (z,y, z) of this system.
Methods other than Cramer's rule will not be accepted. [2 marks]
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5 1 0 2
Question 4. Can {—4} be written as a linear combination of {»2} , {1} , and {«!{l 7 If yes, give

15 3 0 6
such a linear combination. If no, explain why this is the case. [4 marks]
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Question 5. Let S = 1{,]1],|L]| . Does S span R3? Justify your answer. [4 marks]
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Question 6. Prove that S is a subspace of R? and that S5 is not. [8 marks]

a+b
S) = b :
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True/False and multiple choice questions

Question 7. Circle T for True and F for False. Do not justify your answers, just circle your choice.
[2 marks each]

1. The sum of two vectors of R2 is a vector of R%. T@

2. Let S be a spanning set of a vector space V. Then every vector frorfi % can be written as a
linear combination of elements from S always in only one way. T(Ij

3. If the columns of a square matrix are linearly independent, then it is invertibl@F

o b e (s 9 3)) ()

Question 8. In the following do not justify your answer, just circle one letter. [2 marks each]

1. G- (6

1. The unit vector in the direction of { 2

1/6 1/v/6 1/2 1/v/6 ~1/v/6
{ 2/6 ( 2/\/" C { 1] D {2/\/6} E {—2/\/6}
-1/6 o w1/f ~1/2 1/v6 1/v6

1 0 1
2. For which k are the vectors El:l , lil} , [1} linearly independent?
1 0 k

I U
A Onlyfork=1 1 S B - -1
‘ 3 e |

B JFor all k € R with k # 1 . L
O
L [ et

" C ForallkeR
D Onlyfork=20

E Forall ke Rwith k#0

Question 9. Circle L for linearly independent, and LD for linearly dependent, to describe the following
sets. Do not justify your answers. [2 marks each]
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STUDENT #:

NAME:

e There is a total of 42 marks; the maximum grade is 40 (2 bonus marks)

Check that you have a total of 6 distinct pages and notn‘y your TA if thus is not the case

e Calculators are not allowed - o
e Phones and other devices should be turn‘ed off and hi‘ddekn
o Have your student card face up on your desk

e You have to show all your: work for all the questions, except the True/FaIse and mult|ple ch0|ce

Question 1. Find the cofactor C3 of the matrix |3 5 {1|. [2 marks]
7 -1 |3

7 ‘ 1 0 3
Question 2. Can |—17]| be written as a linear combination of |=3|, |1|, and | =97 If yes, give
14 2 0 6

such a linear combination. If no, explain why this is the case. [4 marks]
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Question 3. Consider the system
20+y+z=1
x+2y—2z=3
ytdz=
a. Explain why Cramer’s rule can be applied to solve this system. [2 marks]

b. Use Cramer's rule in order to find the component z of the solution (z,y,z) of this system.
Methods other than Cramer's rule will not be accepted. [2 marks]
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13 4 12
Question 4. You are told that a 3 x 3 matrix A has matrix of cofactors {
a. Explain why A is invertible. [1 mark] —16 -10 —19
b. Find the adjoint Adj(A) of A. [1 mark]

c. Find A=1. [2 marks]
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Question 5. Let S = { {2} , @ , @k} . Does S span R3? Justify your answer. [4 marks]
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Question 6. For each of the following subsets of R3, prove whether they are subspaces of R? or not.

N

[8 marks]
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True/False and multiple choice questions

Question 7. Circle T for True and F for False. Do not justify your answers, just circle your choice.
[2 marks each]

07 . -1 0] [t NV~
1. [O 2} does not belong in span ({{ 0 1},{2 3} }ﬁ)F
™

2. If the columns of a square matrix are linearly dependent then its determinant is not zero. T(F /)

writing every vector from V as a linear combination of elements from S. T;
e
.

7

4. The addition of two vectors from R? gives a vector of RS. T£ F

3. Suppose that S is a spanning set of a vector space V. Then there is alwa%&??one way of
E o/

Question 8. In the following do not justify your answer, just circle oneletter. [2 marks each]

3
1. The unit vector in the direction of [ 1} is:

-1
3/9 3/y/11 ~3/4/11 3/11 // 3/V/11
A 1/9 B |1/V11 c |-1/V1i1 A 1/11 E 1/4/11
~1/9 1/3/11 1/v/11 ~1/11 -1/4/11
1 1 0
2. For which k are the vectors | 1|, [1], |1]| linearly dependent?
k 1 0
P @ Ty
A Forall ke Rwith k#0 '3 P g | - f§ ‘
c | o Lo
B Forall k€ Rwith k# 1 , e ’ L ‘
7/~ C Onlyfor k=1 L ’
"D Only for k =0 e
™ o
E ForallkeR (/ &;«) = g&i % = (O

Question 9. Circle LI for linearly independent, and LD for linearly dependent, to describe the following
sets. Do not justify your answers. [2 marks each]
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