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1. Let x, y, and z be vectors in R3. Let

A =

− x −
− y −
− z −

 , B =

− y −
− z −
− x −

 , C =

− 3x −
− 4y −
− 5z −

 ,

D =

− x −
− 2x + y −
− 5x + z −

 , E =

− x + 3y −
− y + 3z −
− z + 3x −

 , F =

− x −
− y + z −
− y + z −

 .

Let det(A) = ∆.

(a) [1pt] Find det(B). Provide your reasons.

(b) [1pt] Find det(C). Provide your reasons.

(c) [1pt] Find det(D). Provide your reasons.

(d) [1pt] Find det(E). Provide your reasons.

(e) [1pt] Find det(F ). Provide your reasons.

1



Midterm 1 - March 2024 Linear Algebra II [MATH 104A / GEAI 1209A]

2. Let

A =


a b c d
1 0 1 2
2 1 1 1
1 2 0 1

 .

(a) [4pt] Find det(A) in terms of variables a, b, c, and d.

(b) [1pt] Find some nonzero values of a, b, c and d such that det(A) is
zero.
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3. [5pt] Let

A =

 1 0 −1
4 1 −6

−16 −3 23

 .

Write A as a product of elementary matrices.
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4. [5pt] Mathematical essay: Write a few paragraphs to introduce permuta-
tion expansion.

Your score will be based on the following criteria.

• The definition is clear.

• Some sentences are added to explain the definition.

• Examples or pictures are included to help understanding.

• The sentences are complete.
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5. [extra 2pt] Let

A =



1 0 0 0 0 0 0 0 0 1
0 1 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 1
0 0 0 1 0 0 0 0 0 1
0 0 0 0 1 0 0 0 0 1
0 0 0 0 0 1 0 0 0 1
0 0 0 0 0 0 1 0 0 1
0 0 0 0 0 0 0 1 0 1
0 0 0 0 0 0 0 0 1 1
1 1 1 1 1 1 1 1 1 1


be a 10 × 10 matrix. Find det(A).

[END]
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