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Question 1: (4 points)
Solve the following systems of linear equations:

a)
x + 3y + z = 4

2x + 3y − 3z = 5
3x + 5y − 5z = 0

b)
2x + 2y − z = −5
3x + y − 3z = 3
−4x + 5z = −11

Question 2: (3 points)
Consider the system of linear equations

x + ay = 2
2x + 5y = b

Find the values of a and b such that the system has:
a) A unique solution.
b) An infinite number of solutions.
c) No solution.

Question 3: (3.5 points)
Consider the matrices

A =

⎡
⎣ 3 1
−1 3
−2 1

⎤
⎦ , B =

[
3 −1
1 2

]
, C =

[−1 4 2
3 −1 5

]
,

D =

⎡
⎣ 1 4 2
−2 0 1
3 2 −1

⎤
⎦ and E =

⎡
⎣ 3 1 3
−1 1 −1
−2 1 3

⎤
⎦ .

Evaluate if possible the following algebraic expressions.

a) 2B − C b) 4E − 2D c) 2A� + C
d) B� + 5C� e) A(BC) f) E�D�

g) (DE)�
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Question 4: (6 points)
For each of the matrices below, determine if the matrix is invertible and, if it is invertible,
find its inverse.

a) A =

⎡
⎣1 1 1

2 −2 0
2 1 3

⎤
⎦ b) B =

⎡
⎣ 1 2 3

2 1 −1
−1 1 4

⎤
⎦

Question 5: (6 points)
The food of laboratory mice must contain the nutrients A and B. The mice are fed two
types of food. The first type contains 3 units of A and 2 units of B, and the second type
contains 4 units of A and 5 units of B per gram.
a) How many grams of each type of food must we have to get exactly 125 units of A
and 100 units of B?
b) Find the ratio between the number of grams of the two types of food if the ratio of
the number of units of A over the number of units of B is 4 to 3.
c) Can we get a ratio of 2 to 1 for the number of units of A over the number of units
of B?
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