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Question 1.
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This test is graded out of 4§ marks. No books, notes, graphing calculators or cell phones are allowed. You must show all your work, the
correct answer is worth 1 mark the remaining marks are given for the work. If you need more space for your answer use the back of the

a. (6 marks) Solve the following system by Gauss-Jordan elimination:

3, — 2x 4+ x3 — 3x4 4+ x5 = 0
dx; 4+ 3x — x3 + x4 — 2x = 0
x; + x — 2% - x5 = 0

X3 — X = 0

b. (2 marks) Find two particular nontrivial solution to the above system.
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Question 2. Consider the matrices:

A:F} _(.)1 8}32{3 34 (1)](;:{_23 —(ﬂD:ﬁ) _}2}; F= [%{%l
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{uestion 3. Consider

i 3
A= 10 24.
0 3

a. (4 marks) Find A~1.

b. (2 marks) Write A~} as a product of elementary matrices.
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c. {2 marks) Using a. solve Ax = b where x = {x1,x2,x3)" and b= [1, -2, 1].
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Question 4.

a. (2marks)LetA= [l

! 1] . Find a 2 X 2 matrix B such that AB = § but BA # 0.

b. Let A and B be non-zero n X n matrices such that AB = 0 but BA 7é 0.

i. (2 marks) Prove that (BA)?> = 0
ii. (2 marks) Prove that B is singular.
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Question 5.7 (4 marks) Let

=[]

Find x and v such that A” is symmetric, if possible.

AQ=AA L
=[; ;}[* 91
- fusx 2YY
[gzux«j

Y ¥ 'f
Az AT

0 -
tible
..bb B g mot yuve”
¢ B Smgvl"‘v
A%
Ypx 2x+¥Y Hex Y
2y vy’ acexy  ¥rY
So ary: 2x +%Y
o= X -H('j -2-Y
o = K(“’V)' (:L-P‘ﬂ)
o = (7‘“)(2+7
/ \
Xz y"g‘

So 1 x=! thchyé//"
andl%y-—fl ﬁaem Xé%

'From a john Abbott Final Examination

2%rom a John Abbott Final Examination



Question 6.° A matrix X is called a weak generalized inverse of A if AXA=A
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a. (3 marks) For what value of k is l:k k} a weak generalized inverse of ﬁ i
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b. (2 marks) Show that if the system Ax = b is consistent then Xb will be a solution to this system
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Question 7.(6 marks) Consider the following system:

x + y 4+ Iz =
x + 2y + 3z =

2x + 3y + |z {
and
2+ y ~ Tz = ¢
3x - 2y 4+ 32 = o
Tx - 1z = 0
. If any, for what value(s) of ¢y, ¢, are both system consistent. ~
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Bonus Question. (5 marks) If A is 2 x 2, show that A~! = AT if and only if A = cos 6 sind for some 6 or A = |°>° o sind .
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