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Instructions:

1. This is a closed-book test. Notes, calculators and other aids are

not permitted. ‘ For Instructor’s use

. : only.
2. Verify that your test has pages 1-7.

3. (a) Unless otherwise instructed, make sure you include all signif-
‘ : Page Mark
icant steps in your solution, presented in the correct or-
der. Ur;jilfstiﬁed answers will be given little or no credit. MG lf 6
Cross out or erase all rough work not relevant to your /
solution. Put a box around your final 3 Q 110
(b) For multiple choice questions make sure to write your answers N
in the box at the end of each guestion carefully. There are no 4 % /8
part marks in the multiple-choice section and only the answer in
the box will be marked. The correct response gets full marks, an 5 5 /8 '\’ Z
incorrect response or no response gets no marks.
(c) Write your solutions in the space provided. If you need more 8 ' 5 /6
space, use the back of the page. Indicate this fact on the original
page, making sure that your solution cannot be confused with any 7
rough work which may be there. Marks (out of 50) are shown in
brackets. Total

4. Do not separate the sheets.

3. Have your student card available on your desk.
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)

)/'[2 marks] (Multiple choice question). Let I, : R™ — IR™ bé a linear mapping with standard matrix

2 13

[L] == . The domain and codomain of I are respectively

0 -1 2
A) R? and R? B) R3 and R3 @}RS and R? D) R? and R2 E) None of these
lWrite the (capital) Ietter of the answer in this box. Only the ansﬁer in the box will be marked..
PR |
o0 - 47

éﬂ. / [2 marks] (Multiple choice question). The 4 X 5 matrix A has nullity equal to 2. The rank of A is equal to

A) 2 @3 4 D) 5 ~ E) None of these
Write the (capital) letter of the answer in this b,dx. Only the enswer in the box will be marked.
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’3" [2 marks] (Multiple choice question). Square matrices M and N satisfy that M~ = and
. 11
% 1
. 5 1 | | © I 2
= . Th e
| | L LY 2
3 1 21 1
A) (MN) = = o) (MN)~! =
01 1 2 0 2
D) (M N )_1 Does not exist E) None of these

Write the (capital) letter of the answer in this box. Only the answer in the box will be marked. %‘
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4. [10 marks] Let Fx, /6 be the rotation. in the plane through the angle 0 =bm / 6

r——

a) Determine the matrix of Ry, /6

b) Determine the matrix of the linear mapping that results from the composition of a siretch by-a factor of

2 in the &1 direction followed by a rotation through angle f = 57? / 6 -
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11 1
(/{[8 marks] Let M = [ 2 1 —1 : %

02 2

a) Determine the inverse M -1 using row-reduction. No credit will.be given if a different method is used to

find the inverse.

ol .

b) Use the result in part a) to solve M T = 3 | - No credit will be given if a different method is used

to solve the system.
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/6 [8 marks] It is known that the vector space P, consisting of all polynomials of degree at most 2, has
dimension 3. Conmder the following set of polynomials in Py: BB = {1 +x+ 2$2 24z, 3 — 1132}

a) Prove that the set of polynomials I3 is linearly independent

b) Is BB a spanning set for Fa?. Explain,
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7. [6 marksj Consider the following basis of R
r = B 1 B T N

B=X1ol,|1],| 1|y

Find the coordinates of the vector T = 9 | with respect to the basis 3
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8. {12 'marks| Consider

a) Prove that S is a subspace of M (2, 2)
b) Find a basis for S

c) What is the dlmensmn of 57 Explam
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