
 
 
 

Math 010 Exam 2 
Spring 2026 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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



1. Let the transformation 𝑇 be defined by 𝑇(𝑥1, 𝑥2, 𝑥3) = (𝑥1 + 5𝑥2, 3𝑥1 − 𝑥2 + 2𝑥3). 
a. (3 pts) Find the standard matrix [𝑇]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. (1 pt) State the domain and codomain of 𝑇. 
 
 
 
 
 
 
 
 
 
 
 
 
c. (2 pts) Use the matrix you found in part (a) to compute 𝑇(2, 1,−4). 
  

T

Domain R

Codomain R



2. (6 pts) Use the linearity conditions to determine whether 𝑇: 𝑅2 → 𝑅3 defined by  
𝑇(𝑥1, 𝑥2) = (𝑥1 − 𝑥2, 0, 2𝑥1 + 1) is a linear transformation. Be sure to justify your answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

ii T Kx ̅ T kXi kX2

Kx kxz 0 2k XI

KT x ̅ KX KX 0 2kX

T KX

This is not a linear transformation



3. a. (6 pts) Find the standard matrix for the stated composition in 𝑅2.  
Reflection about the line 𝑦 = 𝑥, followed by a counterclockwise rotation by 180°. 
 
 
 
 
 
 
 
 
 
 
b. (2 pts) Compute the image of (−2, 5) under this transformation. 
 
 
 
 
 
 
 
 
 
 
4. (8 pts) Find all values of 𝜆 for which det(𝐴) = 0, where 

𝐴 = [
𝜆 − 4 1 0
0 𝜆 − 2 0
3 1 𝜆 − 1

] 

  

A 9 F o

Riso A 9

1

X D18 121 0

x 1 x 4 1 2 0 0

7112,46



5. (10 pts) Find the polynomial 𝑝(𝑥) = 𝑎0 + 𝑎1𝑥 + 𝑎2𝑥2 that passes through the three 
points (1,3), (2, 5), and (3, 9) by row reducing an appropriate augmented matrix. (Note: You 
don’t need to take it all the way to RREF or even row echelon form. Row reduce until you 
can easily obtain the answer.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1,3 Aota taz 3

2,5 90 29,4492 5

3,9 a 391 992 9

1 1 13 jf 13913 RI

1 3 99
lisilit.it

0143

3 l
Rz 92 1 then Rz A 3 2

a 1

R do 1 1 9 3

PN 3 X



6. (2 pts each) Suppose 𝐴 is a 3 × 3 matrix with det(𝐴) = 3. Compute each of the following. 
a. det(2𝐴) 
 
 
 
 
 
 
 
 
b. det(𝐴𝑇) 
 
 
 
 
 
 
 
 
 
c. det(𝐴2) 
 
 
 
 
 
 
 
 
 
 
 
d. det((3𝐴)−1) 
  

23defA 240

det A

det A 3

det 313



7. (6 pts) Find 𝑎 and 𝑏 such that 𝑎𝐮 + 𝑏𝐯 = 𝐰, where 𝐮 = (2, 1, 3), 𝐯 = (1, 2,−1), and  
𝐰 = (5, 4, 4) or show that no such scalars exist. 
  

2 1 5 3 1 4

I
Go 1

1
R3 0 1 which is

a contradiction

No such a b exist



8. (2 pts each) Let 𝐮 = (2,−1, 2) and 𝐯 = (1, 2,−1). Compute each of the following: 
a. ‖3𝐮 + 2𝐯‖ 
 
 
 
 
 
 
 
 
 
b. 𝐮 ⋅ 𝐯 
 
 
 
 
 
 
 
 
 
 
 
c. Are 𝐮 and 𝐯 orthogonal? Please justify your answer. 
 
 
 
 
 
 
 
 
 
 
 
d. Find the cosine of the angle between 𝐮 and 𝐯 
  

3 25 6 3 6 2,4 2

8 1 4

1135 2811 64 117
2 1 1 2 21 1

No because w̅ I 0

coso Faith



9. (4 pts) Let 𝐮 = (2, 5, 4) and 𝐚 = (2, 2, 1). Find the following: 
a. The vector projection of 𝐮 onto 𝐚, proj𝐚𝐮. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. (3 pts) The component of 𝐮 orthogonal to 𝐚 and verify that it is orthogonal to 𝐚. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c. (3 pts) Confirm that the results from (a) and (b) add up to 𝐮. 
  

projet YEE a qtg
224,4126 w̅

w̅ A w̅ 2 5,4 4 4 2

2,1120
w̅ 2 a 2,1 2 4,4 2 8 4 4 0

w̅2 a

4 4,2 2,1 2 2 5 4 I



10. (8 pts) Prove the distributive property of scalar multiplication for vectors:  
𝑘(𝐮 + 𝐯) = 𝑘𝐮 + 𝑘𝐯. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. (10 pts) Let 𝑇𝐴(𝐱) = 𝐴𝐱 and 𝑇𝐵(𝐱) = 𝐵𝐱 be matrix transformations. Prove that 𝑇𝐴 ∘ 𝑇𝐵  is 
invertible if and only if matrices 𝐴 and 𝐵 are both invertible. 

Let it U U2 Un J v Va Un and K ER

K a E K U Vi Uz v2 UntUn by the
definition of vector addition
k U Vi k Ust V2 Klanton by
the def of scalar mult
KU kV Kurt Kuz Kantkun by
the distributive property for real s

KUi Kuz Kun Ku Koz Kun bythe def of vector addition
KUTKI

TAOTB x ̅ TA BI A Bx ̅ B x ̅ TAB x ̅

TaoTB is invertible TAB is invertible

But TaBJ Tabs so Tait exists
AB exists B A exists
A B are invertible


