
Name: ID Number:

MTH 415
Exam 2
August 3, 2012
50 minutes
Sects: 4.1-4.4,
5.1-5.5, 6.1, 6.2.

One notes page, handwritten. No Calculator.

If any question is not clear, ask for clarification.

No credit will be given for illegible solutions.

If you present different answers for the same problem,

the worst answer will be graded. If you say something

wrong and it is not crossed over, we take points off.

Show all your work. Box your answers.

1. (20 points) Determine whether the subsets W1 and W2 and are subspaces of the vector
space of polynomials P2. If your answer is “yes”, then find a basis for the subspace.

(a) W1 =
{
p ∈ P2 :

∫ 1

0

p(x) dx ! 1
}

;

(b) W2 =
{
p ∈ P2 :

∫ 1

0

p(x) dx = 0
}

.

 



2. (20 points) Consider the matrix A =




1 3 5 8
2 2 6 4
3 1 7 0



.

(a) Verify that the vector v =





−2
−8
2
2



 belongs to the null space of A.

(b) Extend the set {v} to a basis of the null space of A.



3. (20 points) Consider the operator (I − D 2) : P3 → P3, where D : P3 → P3 is the
differentiation operator, D(p) = p′, and I : P3 → P3 is the identity operator. Denote by
S = (1, x, x2, x3) the standard ordered basis of P3.

(a) Find the matrices [D ]ss and [I−D 2]ss.

(b) Determine whether the operator (I − D 2) is invertible or not. If your answer is
“yes”, find the inverse operator. Justify your answers.



4. (20 points) Consider the ordered bases of R2, B = (b1, b2) and C = (c1, c2) which are
relate by the equations

c1 = 3b1 + 2b2, c2 = 2b1 + 3b2.

(a) Find both [x ]b and [x ]c for the vector x = b1 − 2b2.

(b) Find [T ]bb for the matrix [T ]cc =

[
1 −1
1 1

]
.



5. (20 points) Determine whether the function 〈 , 〉M : R2×R2 → R defines an inner product

in the vector space R2, where 〈x, y〉M = xTMy, with M =

[
1 2
2 4

]
. Justify your answer.

# Pts Score

1 20

2 20

3 20

4 20

5 20

Σ 100


