
Sample Problems with Explanations (preparation for midterm)

Students from Math 54 sections 201 and 203

March 15, 2022

I have categorized the work you all did for easier reference. You should be able to click on the headings in the
table of contents and be taken to the appropriate section. Some people’s work fit into multiple categories.
In this case I categorized based on what I thought was the major theme.

Credit to each and every one of you to contributing to this document!
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1 Solving systems of linear equations (consistency, existence, unique-
ness)

1.1 [Steven]
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1.2 [Warren]
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You are given the linear equations

x+24 +az =0

-x +2
=0

ax = y +z
=0

Find the values ofa for which the system has a unique solutes;no solutions,

create I

I -]x i18]***joi)]-(*ar1]%":]
There are unique solution

b =(1-42) - (-2a-1)(**

for a l because it
0 =(1- x2) +(2n+1))=4)

world prom that =0. =1 -4 +4+2 +t

There isinit, may solutions
0 =ea +E

solutions if a
=-1b(L

- I
=24

a=1

0 =0 is always true

Because ofthis, there
will

never notbe asolute
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2 Linear transformations

2.1 [Kwan]
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3 Standard matrix

3.1 [Anna M]
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3.2 [Karlaine]
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3.3 [Ezra]
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H ate to 1 1 1 E

H T1

T1 T1 1 1 I a

Standard matrix

f
t

is it me to on
o I fo o tt 1

This matrix cannotbe onto tbecause there cannot be
a pivot in every row it o t lm
it is not Square when t 1

and t o
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3.4 [Alex]
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4 Matrix algebra (inverses, multiplication)

4.1 [Ardy]
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5 Determinants

5.1 [Emily]

6 Vector spaces/subspaces

6.1 [Jason]
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Q : determine whether the following are subspaces of Rn .

H = {
-9+2b-
a- b a.BEN}
-

3 b
-

'

Definition of a subspace:
• A subspace of a vector space V is a subset H of V that has three properties:

1) The zero vector of V is in H .

2) It Is closed under addition . That is, for each u and v in in H , the 9am Utv Is in H.

3) It is closed under multiplication by scalars .That is , for each u in H and each scalar c. the vector
CU is also in H .

H = {
-9+2b-
a- b a.BEN}
-

3 b
-

'

a) say both a and b are 0 .
-

a-125 -0+2-0
-

-01 , This dearly shows that the zero vector is in H .

a-b > 0-0 > 0

-

3b
. _

3.0
.

-0
.

Therefore, the first property is met .

-

At -12bi
-

as-12bi

(2) Say U= Ai - bi and V= Ck-ba ; UEH , VEH
-

3h
_ _

3b2
=

-

ai-192+2bi-12bi Taitaa)+2lbHbd Utv Matches the form of u and V. Therefore, We
UtU= / Ai -192 - bl-b2 =/ Cai -192) - Cbitba)

-

3h -13bar
.
.

3Cbi+bat
.

Ate able to prove that for any U,VFH, Utvftl .

We then let a= Altar and b=bi+ba
-

A-125 <
UtvC- H < a-b

-

3b
-

-

a , + Ibi
(3) say u= ai - bi and there is a scalar c : CER

-3bi-ccai-2bi.ca
,+ c2bi CU Matches theform of U . Therefore , we are

CU= CCai- bi)
= Cai - Cbi able to prove that for any CERI and UFH, CUEV.

-

C Gbi)
_

.

C3bl
_

We then let a= Cai and b= Cbi
-

a-125 L
CUEH < a-b

-

3b
_

Because all 3 properties are satisfied, we can show that H is a subspace .
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6.2 [Nikki]

6.3 [Daniel R]
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6.4 [Rebecca T]
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6.5 [Daniel P]
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7 Matrix transformations (null spaces, column spaces)

7.1 [Ava]
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7.2 [Wesley]
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8 Bases

8.1 [Emma]
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8.2 [Hyewon]
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8.3 [Michelle]

9 Span

9.1 [Rebecca L]
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