
MATH 201: Linear Algebra – Week 11 Quiz

NAME: ID Number:

Problem 1 (3 points). Let P3 denote the set of all polynomials in one variable of degree at most 3. That
is,

P3 “
␣

ppxq P C8 | ppxq “ a ` bx ` cx2 ` dx3, where a, b, c, d P R
(

.

What is the dimension of P3? Write a basis for P3.

Problem 2 (3 points). Let V “ span tx, yu Ă C8. Note that by definition, B “ tx, yu is a basis for V .
Define T : V Ñ V by

T pppx, yqq “ x
d

dy
ppx, yq.

Write a matrix for T with respect to the basis B. Is T an isomorphism?

Hint: A linear transformation is called an isomorphism if it is invertible.
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There is an isomorphism P3 → R4 given by a+ bx+ cx2 + dx3 7→




a
b
c
d




Thus the dimension of P3 is 4. 

A basis for P3 , corresponding to the standard basis under the isomorphism, is

{1, x, x2, x3}

Note that 

d

dy
(ax+ by) = b ⇒ T (p(x, y)) = bx

V = {p(x, y) = ax+ by} ∼= R2

Under the isomorphism with R2 we have

T (

�
a
b

�
) =

�
b
0

�

Thus the matrix representing in this basis is A =

�
0 1
0 0

�

Clearly, A

T

Tis not invertible so  is not an isomorphism.



Problem 3 (4 points). Let W “ span tu⃗1, u⃗2u where

u⃗1 “

»

–

1
1
0

fi

fl

and

u⃗2 “

»

–

1
´1
0

fi

fl .

Find the orthogonal projection of v⃗ “

»

–

3
1
4

fi

fl onto W .

Hint: Recall that if tu1, ¨ ¨ ¨ , uku is an orthogonal basis for a subspace W of Rn, then

projW pv⃗q “

k
ÿ

i“1

v⃗ ¨ u⃗i

u⃗i ¨ u⃗i
u⃗i.

Problem 4 (0 points). Let z “ 2 ` 3i and w “ 1 ´ i. Find the real and imaginary parts of zw. If you do
not know how to do this computation, that is okay. In that case, please circle one:

• I have never seen complex numbers before.

• I have seen complex numbers before but do not remember how to multiply them.
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v⃗ · u⃗1 = 3 + 1 = 4

v⃗ · u⃗2 = 3− 1 = 2

u⃗1 · u⃗1 = 2

u⃗2 · u⃗2 = 1 + 1 = 2

projW (v⃗) =
4

2



1
1
0


+

2

2




1
−1
0


 =



3
1
0


thus

Note that this makes sense because the vectors u⃗1 and u⃗2 span the xy-plane. 

zw = (2 + 3i)(1− i) = 2− 2i+ 3i− 3i2 = 2 + i+ 3 = 5 + i

where we have used the fact that i2 = −1

Thus ℜ(zw) = 5 and ℑ(zw) = 1


