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1. (20 points) Answer each question T for true or F for false. You do not have to justify

your answer.

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 -.25 pts for an incorrect response. (You

will get a minimum of zero for this question–no negatives.)

1. The following subset S of P2(R) is linearly independent:

S = {x2 � 1, x+ 11,�7x, 5� x}.

⇤ True

⇤ False

⇤ No response

2. The following set S is a spanning set for P3(R):

S = {x3 � 5, 4x, 3� 6x}

⇤ True

⇤ False

⇤ No response

3. The following set W is subspace of R4.

W = Span ({(1, 1, 1, 1), (1,�1, 2, 7), (5, 4, 3, 1)}) .

⇤ True

⇤ False

⇤ No response

4. If W1 and W2 are subspaces of a vector space V , then W1\W2 is also a subspace of V .

⇤ True

⇤ False

⇤ No response

d m P2 IR 3

dim BCR 4

The span of a set of vectors in V is

always a subspace

HW 1
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5. A subset W of a vector space V is a subspace of V if and only if Span(W ) = W .

⇤ True

⇤ False

⇤ No response

6. If S a linearly independent subset of a vector space V , then every subset of Span(S)

is also linearly independent.

⇤ True

⇤ False

⇤ No response

7. The set of real numbers, R, is a vector space over R of dimension 1.

⇤ True

⇤ False

⇤ No response

8. If W is the set of matrices A 2 M2⇥2(R) such that A2 = A, then W is a subspace of

M2⇥2(R).

⇤ True

⇤ False

⇤ No response

9. Every subset of a linearly independent set must be linearly independent.

⇤ True

⇤ False

⇤ No response

10. Let S be a subset of a vector space V with dim(V ) = n. If S generates V , then S must

contain at least n vectors.

⇤ True

⇤ False

⇤ No response

If
SPs I w then w is the span of aset so a

It won t s so ewt.es EwEshnlwi
wehave equality

This set is not closed under addition
on scalar multiplication
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2. (20 points)

(a) Let T : V ! V be a linear transformation on a vector space V . LetW = {v 2 V | T (v) =
2v}. Show that W is a subspace of V .

T 8 G 28 so Jew
Suppose x y W Then T xty Text Tig 2 79 2 xty

So W is ilosed uncher vector addition
Suppose f W one C IT the a Teu 2n 2 Xn

So W is closed under scalar multiplication
Heuse W is a subspace
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(b) Let V be a vector space and x, y 2 V . Show that the span of {x, x+ y} is equal to the

span of {x, y}.

Since t are both contained in sparExing and

spar x y is a subspace span xty SperEx y
Since y Xty Ex spe EX.tt So span xiy3 spon xty

So wehave equality
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3. (20 points)

(a) Let V be a vector space, and let T : V �! V be a linear transformation. Show that if

N(T ) = {0}, then N(T 2) = {0}.
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(b) Let T : P2(R) �! R3 be a linear transformation. Show that if T (1 + x) = 0, then R(T )

cannot be all of R3.
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4. (10 points) Let T : P3(R) ! M2⇥2(R) be given by T (f) =

"
f 00(1) 0

0 f(0)

#
.

(a) Determine a basis for the nullspace of T .

(b) Determine a subset S of P3(R) such that T (S) is a basis for the range of T .

4 NCT fEP3 IR f G 0 at f 101 03

Let fext at bxt ex't dx3
f x bt 2 31 2

f x1 Tc Gdx
f 1 2s Gd

Then if f E NCT a o al 3d

So fixt has to form bx 3dx td

spa x
3 3 2

As 3 7 are not scalar multiplesof one another

3 23 is a basis for NCT

b We can extend
3 3 23 to a basis forDCR

One such basic would be β
3 3 2 X 13

Then 5 1 satisfies b To fouf.vn

1 or TX

Since T β always goes RCTI onesince
3 3 7 E N'T

the TCSI met spen RCT See the proof of the rank

nullity theorem
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(blank page for work on Problem 4)
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5. (10 points)

Let V = R>0 be the set of strictly positive real numbers, and define a vector addition � and

scalar multiplication � on V as follows:

• For u and v in V , let u� v = uv.

• For u in V and c in R, let c� u = u2c.

Provide an example to show that V is not a vector space. (Be sure to use the appropriate

symbols � and � where needed.)

The unit propertydoes not hold for V Let EV

DX Specifically let 2 the 152 4 2

V56 also fails

ab
Zab

AB b DX a
4ab

Specifically 2 3 4 412 are 2D 3134 4 6 42

Note Rso with the same addition and multiplitation

defined as CBu 6 is a veto space and we have

used it it two homework sets Since only multiplication

has changed for this set vs thigh V54 will hold

V57 also holds

aB By x y adx Daisy

V58 holds as well

atb Dx
2 atb
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6. (20 points)

(a) Let U and W be two dimensional subspaces of R3. Show that if U 6= W , then U +W =

R3.



Midterm 1, Math 235 February 27, 2024 Page 12 of 12

(b) Show that U \W 6= {0}.


