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1. [1pt] Write down the 3×3 elementary matrix for the row operation ρ1 : ×2
and find its determinant.

2. [1pt] Write down the 3 × 3 elementary matrix for the row operation
ρ3 : +4ρ2 and find its determinant.

3. [1pt] Write down the 3 × 3 elementary matrix for the row operation
ρ1 ↔ ρ3 and find its determinant.

4. [2pt] Find the adjugate of the matrix

A =

0 1 1
1 0 0
1 0 0

 .
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5. [2pt] Find the determinant of

A =



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

 .

6. [3pt] Find the determinant of

L =



2 1 0 0 0 0 0
1 2 1 0 0 0 0
0 1 2 1 0 0 0
0 0 1 2 1 0 0
0 0 0 1 2 1 0
0 0 0 0 1 2 1
0 0 0 0 0 1 2


.

2



Midterm 1 - March 2023 Linear Algebra II [MATH 104A / GEAI 1209A]

7. Let

Ax =


−x 1 1 1 1
1 −x 0 0 0
1 0 −x 0 0
1 0 0 −x 0
1 0 0 0 −x

 .

(a) [2pt] Find det(Ax).

(b) [3pt] Find all x such that det(Ax) = 0. For each of such x, find a
nonzero vector v in ker(Ax).
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8. [5pt] Let

S =

{[
x
y

]
: x2 + y2 ≤ 1

}
.

Let E be a 2 × 2 elementary matrix. Discuss how E changes the shape
of S into ES = {Ev : v ∈ S} and calculate its area. Make sure you
consider each of the three types of elementary matrices and give some
concrete examples.
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9. [extra 2pt] Let

A =

− x −
− y −
− z −

 and B =

− x+ y −
− y + 2z −
− z+ 3x −


be 3× 3 matrices. Suppose det(A) = 1. Find det(B).

[END]
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