Linear Algebra (Math 2890) Practice Problems 1

1 3 -4 7
1. Lee M= 1|2 6 5 1].
39 4 5

(a) Describe all the solutions of MZ =0

(b) Describe all the solutions of M7 = [—-2].
-3

2. (a) Solve the following system of equations:

2 -1 0 07 [xn 1
1 2 =1 01| |2 0
0 -1 2 —1| |a3] |0
0 0 -1 2| |z 6

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

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

Q@ O O
SN

11
1 2
3 5

(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
293 4 1 1 -1 1
A=lg 4 | ol dB=1 | 4
41 2 3 1 1 1

Find AB, BA, —3B, BT and BT AT

1



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

-2 1 9 1 0130 -4 -3 0 -4 -3 1 5 1
4 =2 4 _9 0014 0 -1 4 2 -1 4 -1 2
00’22’0001’103’1236—3
-6 3 2000 5 4 6 5 4 6 =3 2
1 2
6. Let A= |—-1 -3
-2 =5
by
(a) Find the condition on the vector b = |by| such that it lies in the
bs
span of the column vectors of A.
1
(b) Is b= |2| lies in the span of the column vectors of A?
3
1 1 2
7. M=1|1 a+1 3
I a a+1

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

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

dependent.
1 0 0
8 Lete; = 0], ey = |1| and e3 = [0|. Suppose T : R® — R? is a
0 0 1

2

linear transformation such that T'(e; + e3) = _11} , Tley —ey) = 5

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



