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1. Page 249: #4.1(h)(j).

2. Page 259: #4.15.

3. If A =

 a a 1
1 2 b
2 2 0

 , for what scalars a, b is A singular?

4. Let A be an n× n matrix.
(a) If det(A− λI) = 0, for a scalar λ and B = QAQ−1, show that det(B − λI) = 0,

(b) If det(A− λI) = 0, for a scalar λ, show that det(A2 − λ2I) = 0,

5. If A is a 2×2 matrix and v1,v2 are two linearly independent non-zero vectors in R2 satisfying
Av1 = 3v1 and Av2 = −4v2, compute detA.

6. Let B =

[
1 2
3 0

]
and let T : M(2, 2) −→ M(2, 2) be the transformation given by T (A) = AB.

(a) Show T is linear.

(b) Compute the determinant of the matrix M for T .

7. If A and B are 2× 2 matrices with |A| = 3 and det(B2) = 8, compute

det

{
− 5A2

(
1

2
ABT

)−1

adj(A)

}
.

8. Page 268: #4.36.

9. Let T : R3 −→ R3 be the (nonlinear) transformation T (ρ, ϕ, θ) =
(
x(ρ, ϕ, θ), y(ρ, ϕ, θ), z(ρ, ϕ, θ)

)
,

where 
x = ρ sinϕ cos θ
y = ρ sinϕ sin θ
z = ρ cosϕ

Compute the Jacobian determinant
∣∣∣∣∂(x, y, z)∂(ρ, ϕ, θ)

∣∣∣∣ of the transformation T .


