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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2 Linear transformations

2.1 [Kwan]

Linear Transformations
A transtormation (or mapping ) T 15 linear Hf
Ao T(u+v) = T(w)+ T(¥) for all W,V m the domomn of T
. T(cu) = ¢T(W) for all scalars ¢ and all & in the doman of T
H T s a lmear transformation, then
T(0) =0 and T(ci+di) = CT(GE)+ dT(V)
for all vectors U and V in the domain of T and all scalars ¢, d.
Ex. Define a linear transformation T: R* = R® by
o]
10 |]|x, X

Find the images under T of U- [“} , v [2:| and U+V = [G]
1

T@@ = {0-1|[u]:] @w+cnm | -1

10 ]| (4] + (0)(1) u

T = |o-1|[2]:] @2y+(n) | = |3

103 M)+ (0)(3) 2
T(a+v) = [0 -1 ]|6] =] (06 +(-D) | = -4
10| [Y 1)) + (0)(4) 6

Note that T(u+v) 15 equal o T(@)+ T(V) since the transformation T 15 hnear







3 Standard matrix

3.1 [Anna M]







12



3.2 [Karlaine]
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3.3

[Ezra]
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5. (25 points) Let T : R® — R* be a linear transformation such that

0 0 -1
1 0 0
1 2t + 2 —t
T(g)* t+1 ’T(§>* 2t 42 ’T(Ol) -1
t42 4t +4 —t

Calculate the standard matrix of T. For what values of ¢ is T one-to-one? For what
value of ¢ is T onto? Justify your answer.
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3.4 [Alex]
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Math example concept problem
Mar 17, 2023 at 3:38 PM

On Qtandard  NMetrix:
due ﬁeﬁ(y 2 pblems Wr?ﬁ N e on sows coteept

O

Pefintin:  Standard  matrix dor lmcar Hruformation T s
[T _[Teen) wheve TVK*IR“

Fxaeile: Lot T K SVRba linoor Praulimatis

et by T[] []m ICHEH
what ic fhe  clonderd patiix vewaf??

. Al [0 - V03] 4]) - 4[2)- 23]
T8 - TEHBIE): 8 5] B

Clondod  motvix < U(@ Q j

=[5 ]

\.

—?va‘v a

18

2

]



19



4 Matrix algebra (inverses, multiplication)

4.1 [Ardy]







5 Determinants

5.1 [Emily]
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6 Vector spaces/subspaces

6.1 [Jason]
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O determine Whether the flbuing are Subspaces o R
H= {[awb} a.b€[K))

Definition 0@ A Subspace:
‘A qubrace 6 a Wetor Space V{5 gubsec H &V that has three piaparties:
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6.2 [Nikki]
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6.3 [Daniel R]
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6.4 [Rebecca T]
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6.5 [Daniel P]

Study Strategy

| like to organize the exam content by chapter so that | can get a full grasp of what the exam covers.
Then | go over important concepts and theorems for each chapter. Then | solve problems for each
chapter. | would review difficult questions. | would then solve the past exams to replicate the exam
environment.

For the following subsets, determine if it is a subspace. If it is, compute
its dimension.

(31 199 5[ 2[4

dtmensTonm =)
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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]

TexTBook  PROBIEM FROM ceCTION 44

.,u,,and win V, show that w is a linear
.,u, if and only if [W], is a linear
oluply

26. Given vectorsuy,..
combination of uy, ..
combination of the coordinate vectors [ u; ]B, ..
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8.3 [Michelle]
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