Linear Algebra (Math 2890) Practice Problems 1
1. (a) Solve the following system of equations:

2 -1 0 0] [n
1 2 =1 0| |x
0 -1 2 —1| |3
0 0 -1 2| |m

o O O

(b) Explain your answer in (a) in terms of the column vectors of the
corresponding matrix.

1 3 -4 7
2. Let M =12 6 5 1]. Describe all the solutions of M¥ = 0
39 4 5

3. Consider a linear system whose augmented matrix is of the form

11
1 2
3 5

Q O O
S =N

(a) For what values of a will the system have a unique solution? What
is the solution?(your answer may involve a and b)

(b) For what values of a and b will the system have infinitely many
solutions?

(c¢) For what values of a and b will the system be inconsistent?

4. Let
12 3 4 1 1 -1
23 4 1 1 -1 1
A=lg 4 | ol dB=1 |
41 2 3 1 1 1

Find AB, BT and BTAT.

5. Determine if the columns of the matrix form a linearly independent set.
Justify your answer.



013¢0] [-4 -30] [-4-31 5 1
0014 0 -1 4 2 -1 4 -1 2
oo0oo01"{1r o 31 2 3 6 =3
2000 5 4 6 |5 4 6 =3 2
6. Determine if the following matrices are invertible.
0O 1 0 t 11 0 O 1100
-1 0 t O 10 1 0 0010
M_O—t01’A_01—10’B_0001'
—t 0 -1 0 11 1 1 0100
3 7 =3
7. Let A= | 3 8§ —1].
-6 —14 7
(a) Compute A1
1
(b) Is b= |2| lies in the span of the column vectors of A?
3
1 1 2
8 M=1]1 a+1 3
1 a a+1

(a) Describe the values of a so that M is invertible.

(b) Describe the values of a so that the column vectors of M are linear

independent.
1 0 0
9. Let e = |0], es = |1| and e3 = [0|. Suppose T : R? — R? is a
0 0 1

linear transformation such that T'(e; + e3) = [_11} ,T(e1 —eg) = [ﬂ

1
and T'(e; + eg + e3) = [_12} . What is T'(|2])?
3



