MATH 13 EXAM #3 NAME: ¥oup

[

Use both sides of the provided blank sheets of paper for your work. Throughout this exam, it is essential
to show details of your work to support your logic and ultimately your answer. Merely stating the
final answer will result in no credit. Follow the same format guideline and mathematical rigor that was

illustrated in the lecture for the proofs.

Prove that if 7:¥ — W is a linear transformation then 7 (ﬁ! ) =0

Prove that if 7 and W are isomorphic then dim(V)=dim(/#)=n.

If 7:R" — R" is a linear transformation, prove that 34 such that T(i;' )= Av (state the size of 4
and then prove).

Given an invertible matrix P, . If P”' = P', then prove that the column (or row) vectors of # form

an orthonormal set (prove only one of them, columns or rows — your choice).

Given T:V — W is a linear transformation. Prove that if ker(7)= {ﬁf} , then T'is one-to-onc.

Fall 2019

State the following definitions:

a. Eigenvalues and Eigenvectors of 4
b. one-to-one linear transformation

¢. Linear Transformation

a
Given T: R’ — P, such that T'| b =3a+(a—b)x+(2b)x2.
g

a. Prove 7T is a linear transformation.

&

Find the standard transformation matrix for 7.
Find a basis for ker(7').

Find nullity of 7.
Find a basis for the Range (T) .

Find Rank of T.

[c]
.

I CH =

2 11
Given 4={0 2 0].
0 0 1
a. Find Eigenvalues of 4.
b. Find the Eigenvectors of A corresponding to each Eigenvalue.
¢. Find a basis for all Eigenspaces of 4.
d. Find the Geometric multiplicity of each Eigenvalue of 4.

(Extra Credit) Prove that if 4, is invertible, and A, is an cigenvalue of 4, then 4, # 0 and % is an

i

eigenvalue of A7'.
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