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Test 2
This test is graded out of 47 marks. No books, notes, graphingcalculators 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 backof the
page.
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0 0 0 1 1 4 9 2 7 7
0 0 0 0 1 1 4 9 2 7
0 0 0 0 0 1 1 4 9 2
0 0 0 0 0 0 1 1 4 9
0 0 0 0 0 0 0 1 1 4
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0
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a b c d
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a. (2 marks) Is A invertible, justify.

b. (3 marks) If B is a 10×10 matrix show thatAB is not invertible.

c. (5 marks) If det(C) = 2 and det(D) =−3 then compute det(2C3DT (3CD)−1C3).



Question 2. (5 marks) Use Cramer’s rule to solve forx2 without solving forx1, x3, x4.

2x1 + 2x2 + 3x3 + 2x4 = 2
x2 − x3 + x4 = 2
2x2 − 3x3 − 3x4 = 0

5x4 = 0

.



Question 3. (5 marks) If

A =
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0 0 3 2
−2 3 −1 3
0 2 2 1
0 1 2 3
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compute det(A) (use cofactor expansion to compute).

Question 4. Let S = {1,2,3,4,5,6,7}.

a. (2 marks) Determine the parity of the permutation(2,1,3,4,7,6,5) of the setS.

b. (2 marks) Is (1,2,3,4,5,6,7) a permutation of the setS, justify.



Question 5. (5 marks) Consider the matrix:

A =


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a b c
d e f
g h i
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, B =
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b 3a 4b+ c
e 3d 4e+ f
h 3g 4h+ i
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If det(A) =−13, compute det(B).

Question 6. Consider the matrix:
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2 3 −4 0
−1 5 2 1
3 8 −6 2
0 2 0 3
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B =

[

1 0
0 −1

]

a. (2 marks) Compute det(A).

b. (2 marks) ComputeB101.



Question 7. (7 marks) Find the area(use projections) of the triangle defined by the vertices:

A(2,−1,3), B(−2,1,−3), C(7,−5,2).



Question 8. (5 marks) If
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2 1 2 4 6
0 −2 1 −3 3
0 2 0 4 3
0 0 0 0 1
0 0 0 2 3
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compute det(A) (use elementary operations).

Question 9. (2 marks) Find all 3×3 diagonal matricesY that satisfyY 2−7Y −10I = 0.

Bonus Question. (3 marks) Establish the identity:

||u+v||2+ ||u−v||2 = 2||u||2+2||v||2


