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Spring 2026 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For full credit: Please show work using techniques from this course and use 
correct mathematical notation.  

 



1. (7 pts) Determine conditions (if any) that 𝑎, 𝑏, and 𝑐 must satisfy for the linear system 
to be consistent. 
𝑥1 + 2𝑥2 − 𝑥3 = 𝑎 

2𝑥1 + 3𝑥2 + 𝑥3 = 𝑏 
3𝑥1 + 5𝑥2 = 𝑐 

 

Rz Rz 32

2 3 1 b 3 5 0 C

ie

0 1 3 C 39

The system is consistent if abC



2. (6 pts) The augmented matrix for a linear system of equations has been reduced to 
reduced row echelon form. Express the solution set as a linear combination of 
column vectors that contain only numerical entries.  

[
1 3 0 2 0
0 0 1 −1 0
0 0 0 0 1

|
5
3
−2

] 

 

R1X13X22X45

R2X3X43
R3X52

Let sx2tx4

overrightarrowXleftbeginmatrix3s2t5st3t2endmatrixrightleftbeginmatrix31000endmatrixrightsleftbeginmatrix20110endmatrixrighttleftbeginmatrix50302endmatrixright



3. Let 𝐴 = [
1 2
3 0
−1 4

], 𝐵 = [2 −1 0
1 3 −2], and 𝐶 = [ 4 1

−2 3]. Compute the indicated 

expression or say why the operation is not defined. 
a. (3 pts) 𝐴𝐵 
 
 
 
 
 
 
 
 
 
 
b. (3 pts) 𝑡𝑟(𝐵𝐴) 
 
 
 
 
 
 
 
 
 
 
 
c. (2 pt) 𝐶𝐵 + 𝐴  

C.EE 11

BA f
tr BA 1 6

OR tr BA tr AB 7 from part a

Not defined CBis 2 2 2 3

and so is 2 3 A is 3 2

SO CB and A are not the same

size



4. (4 pts) a. Let 𝐴 = [3 5
1 2]. Find 𝐴−1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. (2 pts) Use your answer from part (a) to solve the linear system.  
3𝑥1 + 5𝑥2 = 2 
𝑥1 + 2𝑥2 = 1 

 

det A 6 5 1

11135

53 3 137

5 1 5

1 1110



5. (8 pts) Use the inversion algorithm to determine whether 𝐴 is invertible or singular. 
You don’t need to find the inverse; stop working when you can answer the question 
with certainty.  

𝐴 = [
1 2 0
0 1 3
2 3 1

] 

 

IE t

R3DR3tRz

I l
3

since each now has a pivot

A is invertible



6. a. (4 pts) Given 𝐵 = [
1 0 3
0 1 2
0 0 1

] and 𝐴 = [
1 0 3
0 1 2
0 3 7

], find an elementary matrix 𝐸 such 

that 𝐸𝐵 = 𝐴.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. (2 pts) Compute the product 𝐸𝐵 to verify your answer. 

 

R3 of A is 3R2R3 of BS0

Eleftbeginmatrix100010031endmatrixright

EBleftbeginmatrix100010031endmatrixrightleftbeginmatrix103012001endmatrixrightleftbeginmatrix103012037endmatrixrightA



7. (3 pts) Let 𝑀 = [ 𝑎 3
𝑏 + 1 5]. Find all values of 𝑎 and 𝑏  so that 𝑀 is a symmetric matrix. 

 
 
 
 
 
 
 
 
 
 
 
 
8. Determine whether each statement is true or false and justify your answer (the 

justification can be one or two sentences or a counterexample, as appropriate).  
 
a. (3 pts) If a linear system has more unknowns than equations, then it must have 
infinitely many solutions. 
 
 
 
 
 
 
 
 
 
 
 
 
b. (3 pts) If 𝐴 and 𝐵 are 𝑛 × 𝑛 matrices such that 𝐴𝐵 = 𝐼𝑛, then 𝐵𝐴 = 𝐼𝑛. 
 

 

a can be any number

bt 1 3 b 2

False

Counterexample 2 3y 52 4
2x 3y 52 8

True An invertible matrix commutes
with its inverse



9. (8 pts) Prove that if 𝐴 is an invertible 𝑛 × 𝑛 matrix, then the system 𝐴𝐱 = 𝟎 has only 
the trivial solution. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. (8 pts) Prove that if 𝐴 is an invertible 𝑛 × 𝑛 matrix, then 𝐴𝑇  is also invertible and  
(𝐴𝑇)−1 = (𝐴−1)𝑇. 

A is invertible A exists

Then Ax ̅ 8 A Ax ̅ A
x ̅ 3

If x ̅ is any other solution then
Ax ̅ Ax ̅ 3 8

A x ̅ x ̅ 3 x ̅ x ̅ 3
x ̅ x ̅

x ̅ 3 is the only solution

A invertible A exists

AT ATT A A
T Of AA I

CAA Yᵗ IT I
IT A TAT I
I

Since multiplication of AT by A T
results in the identity matrix AT5
exists and CATI AC YT


