
MTH 235
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Student ID:

(If you do not know your SID, provide your netid.)

The Department of Mathematics adheres to the university’s academic honesty policy. In

addition, the following restrictions apply to this exam:

1. No phones, calculators or any other devices that could help you answer any part of

this exam are permitted.

2. No notes or formula sheets or similar documents are permitted.
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(Cursive is not required).

I a�rm that I will not give or receive any unauthorized help on this exam, and all work will

be my own.
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1. (20 points) Let A =

"
1 1

2 3

#

(a) Determine elementary matrices E1and E2 such that E2E1A = I2.

(b) Determine A�1.

A s 44
I P

E IE 9

E E 7 Y A
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(c) Find a basis � for R2 such that A is equal to the change of basis matrix [I2]
�
� where

� = {e1, e2}. (A =

"
1 1

2 3

#
as on the last page)

If A I j ten A Is

So Is T
This means the columns of A
on the β coordinate rectus of
the desird 8 motors

Hence r 3 27 C111



Midterm 1, Math 235 April 2, 2024 Page 4 of 12

2. (25 points) Let A be a matrix having reduced row echelon form

E =

2

64
1 2 0 0 0

0 0 1 �1 0

0 0 0 0 1

3

75 .

(a) Determine whether or not LA : R5 ! R3 is onto, or explain why you do not have enough

information.

(b) Determine whether or not the second, fourth, and fifth columns of A are linearly inde-

pendent or explain why do you not have enough information to do so.

Since colums 1,3 and 5 of E are el la antes they are independent

Hence E has rank 3 Since row operations presence vente

weknow A has wall 3 This makes RCLA a subspace

of R of dimension3 so R La 1123 The LA's onto

We know that E has been obtainedfrom
A by a

sequence of EROS Suppose M Eify Eze is theproduct

of the elenty metiles re mitply A by to get
E that

is MA E Suppose a C f are the 2m 4 5ᵗʰ ideas

of A the Mca Mcy f one M's

Suppose there are constants are ay as
such that

azcztaycytasc.jo
Then M alata Cytas s

0

That means a McctanMintasMrs
0

Or 92 ay f as 9 0 Then Razo 94 0 andas o

Which means a ay as 0 The Ca Ca Cs are independent



Midterm 1, Math 235 April 2, 2024 Page 5 of 12

(c) For your convenience, we will write down the information about A from the previous

page: A is a matrix having reduced row echelon form

E =

2

64
1 2 0 0 0

0 0 1 �1 0

0 0 0 0 1

3

75 .

Find a basis for the nullspace of A, or explain why you do not have enough information

to do so.

The nullspace of E is equal to the null space of A

as Ex 0 are Ax 0 are equivalent systems

Set xz s and xy t free parents then

S
o

So the hullspace of E
25,5 fit 0 s.EE 3

span 2,110,0101 0,0 11,07
These vectors areclearly independt

So a basis for null A 2,110,010 0,011,0
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(d) For your convenience, we will write down the information about A from the previous

page: A is a matrix having reduced row echelon form

E =

2

64
1 2 0 0 0

0 0 1 �1 0

0 0 0 0 1

3

75 .

Find a solution x 2 R5 to the Ax =

2

64
1

1

1

3

75 or explain why you do not have enough

information to do so.

We do not have enough in formation

Suppose as in part b that MA E

Then if Ax MAX Ex MC

Since M is unknown to us so is M

so we're not able to solve Ex M or equivalently

A
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3. (15 points) Let � = {1 + x, 2 + x} be an ordered basis for P1(R). Let T be a linear

operator on P1(R). Suppose that

[T ]� =

 
3 0

0 2

!
.

(a) Let � = {1, x} be the standard ordered basis for P1(R). Find a matrix Q such that

Q[T ]�Q�1 = [T ]�

Tp Iran T Iran

The ftp.cnn is to desired metix

Q f



Midterm 1, Math 235 April 2, 2024 Page 8 of 12

(b) Find T (�3x+ 5).

I QE Q

Q so G Ii

TI
I

6 3 51
5 4

TC 3 5 1 17
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4. (20 points) Suppose that A 2 M2⇥3(R) =
 
1 0 2

1 1 4

!
.

(a) Find a matrix B satisfying

AB =

 
�2 �1

1 14

!
.

Row reducing A w the

columns of 1 It

gives

1199 Ii

d

to letting

B
works
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(b) Let U be set of all C 2 M3⇥2(R) (three rows, two columns) such that

AC =

 
0 0

0 0

!
.

(where A is

 
1 0 2

1 1 4

!
, as before) Show that U is subspace of M3⇥2 and calculate its

dimension. Explain your answer carefully.

It is a subspace since

a 18 EU

ii AC 0 and AC 0

means All Ca 0

Liii AC 0 means

ANC XAC O

Now we know A row reduces to

16
which has 1 1

as a basis for ite null space
60 U has a basis of

41 81,18 11
so dim V 2
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5. (20 points) IMPORTANT: The T/F will be graded as follows: You will get 2 pts for

a correct response. You will get 0 points for no response. You will get -0.5 for an incorrect

response. This is di↵erent from the scoring on midterm 1. (You will get a minimum of

zero for this question–no negatives.)

1. A2 = I implies A = I or A = �I.

⇤ True

⇤ False

⇤ No response

2. Let T : Rn �! Rn be a linear transformation and let ↵ and � be ordered bases for Rn.

Then we have
�
[T ]�↵

��1
= [T�1]�↵

⇤ True

⇤ False

⇤ No response

3. Every change of coordinate matrix is invertible.

⇤ True

⇤ False

⇤ No response

4. An elementary matrix is always square.

⇤ True

⇤ False

⇤ No response

5. The only entries in an elementary matrix are zeros and ones.

⇤ True

⇤ False

⇤ No response

E 2 TB

A change of coordinte netix is the

matrix of an identitytransformation For

any trans tunton is in untible

if andonly if T is

An elementary matrix is obtained

by a new operation e In

Consider the matrix obtained

by adding three one now

of In to anoter
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6. If B is a matrix that can be obtained by performing an elementary row operation on a

matrix A, then A can be obtained by performing an elementary row operation on B.

⇤ True

⇤ False

⇤ No response

7. If E is an elementary matrix, then det(E) = ±1.

⇤ True

⇤ False

⇤ No response

8. Let T : V �! V be a linear transformation. Then if T is onto, it must also be

one-to-one.

⇤ True

⇤ False

⇤ No response

9. Regardless of of the specific operations you use to row reduce a matrix, you will arrive

at the same reduced row echelon matrix.

⇤ True

⇤ False

⇤ No response

10. The span of the columns of a matrix is the same as the span of the columns of its

reduced row echelon form.

⇤ True

⇤ False

⇤ No response

E A B A E B

E is also on elementary matrix

tonsider the retrix obtend

myths
one row of

This holds if V is finite dimensional

Is
S s hes span

ai ai Caz a is onto but not one to one

fa.in 1 0,9 az I is one to one butnot unto

The RREF of A is unique

Let A Its columnspan is spun

Its RREF For_ is Its tokenspan is

span b


