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Question 1.

det

 1 1 2
1 0 3
3 8 1

 = (−1)det
(

1 2
8 1

)
+ (−3)det

(
1 1
3 8

)
= 15− 15 = 0

Question 2.

Since AA−1 = I, by taking determinants on both sides we get

det(AA−1) = det(I) = 1

since det(AA−1) = det(A)det(A−1) we see that det(A)det(A−1) = 1, proving that

det(A−1) =
1

det(A)

Question 3.

False. Counterexample:

A =

(
1 0
0 0

)
, B =

(
0 0
0 1

)

Question 4.

False.

det

((
0 2
1 0

)(
0 3
0 0

)
−
(

0 3
0 0

)(
0 2
1 0

))
= det

(
−3 0
0 3

)
= −9 6= 0

Question 5.

1 = det(I) = det(UUT ) = det(U)det(UT ) = det(U)det(U) = (det(U))2, so det(U) = ±1.

1



Question 6.

1. First of all,

S =


 x

y
z

 : x21 + x22 + x23 ≤ 1


Since  a 0 0

0 b 0
0 0 c

 x
y
z

 =

 ax
by
cz


we let x′ = ax, y′ = by, z′ = cz be the coordinates for the codomain, then the set

T (S) =


 x′

y′

z′

 :
x21
a

+
x22
b

+
x23
c
≤ 1


2. The volume of the unit ball is 4

3π, so the volume of the ellipsoid is 4
3πdet(T ) =

4
3πabc.

Question 7.

x1 =
det(A1(b))

det(A)
=

5

6
, x2 =

det(A2(b))

det(A)
=
−1
6
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