
MATH 228: Introduction to Linear Algebra and Differential Equations:
Sample Exam

Exam I

1. Solve the system by Gaussian elimination.

x1 + x2 − x3 + 2x4 = 2
3x1 + 5x2 + x3 − 2x4 = −8

−4x1 − 7x2 − x3 + x4 = 13

2. Form all possible matrix products of the following matrices.

A =


1 2
4 −1
0 5


 B =

[
5 3
2 1

]
C =

[
3 −1 2

]

3. Let

A =


1 4 6 3

0 0 1 2
3 10 9 10


 B =


1 4 6 3
0 −2 −9 1
0 0 1 2




Find two elementary matrices, E1, E2, such that E1E2A = B.

4. Find the inverse of the matrix




1 0 0 0
k 1 0 0
0 k 1 0
0 0 k 1


.

5. Evaluate the determinant by reducing the matrix to row-echelon form.

A =




0 1 3 4
2 −7 2 4
−3 11 4 0
1 −3 2 2




6. Calculate det(3A−2) where A is the matrix in problem 5.

7. Evaluate the determinant by cofactor expansion.

A =




2 −1 0 0
−1 2 −1 −1
0 −1 2 0
0 −1 0 2




8. Find the standard matrix for the linear operator T : R
3 → R

3 that rotates counterclockwise about the x-axis
by 45◦, then reflects about the yz-plane.

11. Let V be the set of all vector functions r(t) = (x(t), y(t)) with the usual operations of addition and scalar
multiplication (e.g., (t, t2) + (t3, t− 1) = (t + t3, t2 + t− 1) and 3(t, t2) = (3t, 3t2)). Determine whether V is
a vector space.

12. Determine whether the set of 2 × 2 matrices A with det A = 0 is a subspace of the vector space of all 2 × 2
matrices.



Name: 2

16. Determine whether w =
[
11 −1
−1 2

]
is in the span of

v1 =
[

2 0
−1 2

]
,v2 =

[−1 3
3 0

]
,v3 =

[
5 5
0 0

]
,v4 =

[
3 4
1 1

]

and, if it is, express w as a linear combination of v1, v2, v3, and v4.

19. Find the eigenvalues and eigenvectors of the linear operator T (x, y) = (2x + 2y, 5y − x).


