
Brief Solutions (or just answers) of the midterm exam questions

1.

Solution. A =
2 −3
3 −5
⎡

⎣
⎢

⎤

⎦
⎥ , A1 =

5 −3
7 −5
⎡

⎣
⎢

⎤

⎦
⎥ , A2 =

2 5
3 7
⎡

⎣
⎢

⎤

⎦
⎥ .

x1 =
detA1
detA

= 4 , x2 =
detA2
detA

= 1 .

Solution. The augmented matrix is 
2 −4 −3 | 2
−1 2 2 | 2
⎡

⎣
⎢

⎤

⎦
⎥ , and its row reduced echelon

form is 
1 −2 0 | 10
0 0 1 | 6
⎡

⎣
⎢

⎤

⎦
⎥ . Solving the associated system gives x = 10 + 2t , y = t ,

z = 6 .



Solution. The RREF of the above matrix is 
1 0 −2 | 1
0 1 0 | a
0 0 a | b − a

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

. From there we see

that the system is inconsistent for a = 0 , b ≠ 0 .

Solution. a ≠ 0 , and any b.

Solution. The system has infinitely many solutions when both a and b are 0. In that case
we find that x = 1+ 2t , y = 0 , z = t  is the general solution (t ranges through all
numbers).



Solution. A−1 =
1
2
1 −1
1 2
⎡

⎣
⎢

⎤

⎦
⎥ , and so A =

1
2
1 −1
1 2
⎡

⎣
⎢

⎤

⎦
⎥

⎛
⎝⎜

⎞
⎠⎟

−1

= 2
1 −1
1 2
⎡

⎣
⎢

⎤

⎦
⎥

−1

. Now find the

inverse of the matrix 
1 −1
1 2
⎡

⎣
⎢

⎤

⎦
⎥  and multiply it by two to get that A =

4
3

2
3

−
2
3

2
3

⎡

⎣

⎢
⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
⎥

.

Solution. AT =

4
3

−
2
3

2
3

2
3

⎡

⎣

⎢
⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
⎥

Solution. adj(A) = det(A)A−1 =

2
3

−
2
3

2
3

4
3

⎡

⎣

⎢
⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
⎥

.

Solution. AB is undefined.

Solution. CAT =
−2 2
1 −1
1 −1

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

.



Solution. B2A =
1 2 3
−1 −2 −3
⎡

⎣
⎢

⎤

⎦
⎥

Solution.  Undefined.

Answer: A−1 =
−1 −2 1
0 −6 −2
0 −2 1

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

.

Answer: -7

Answer: 21



Answer: -24.


