Practice Exercises for Exam 3

Exam 3 will be on Wednesday November 15, 2017. The syllabus for Exam 3 consists of
Sections Three.Ill, Three.IV, Three.V.1, Four.l and Four.iii. You should know the main
definitions, results and computational techniques that we have covered in these sections. Of
The following are problems similar to those you might expect on your exam. Problems can
also be similar to assigned homework problems and suggested problems from the text, so
you should certainly review those. You may, and are encouraged to, bring any questions
that you have to be discussed during class on Monday, November 13.

1. Let T represent a map t: R? — R? with respect to the standard bases.
2 1
=5 5
Find the range space and null space of ¢.

2. Find the determinant.

1 0 2 0
2 1 1 1
0 -1 1 -1
2 2 1 0

3. Represent the linear map d/dz: Py — P with respect to B = (1, z, 2%, 23, 2*) and D =

(L14+z,1+x+2%1+x+2%+2%).

1
2

- (- o w9 me )

for My, find the following.

4. Let T : Maoys — Moy be defined by T'(A) = [ ;] A. Using the basis

(a) The matrix Repg 5(1") representing 7" with respect to the bases B on the domain
and B on the codomain.

(b) A basis for the null space of T
(c) A basis for the range of T

5. Let L : Mays — Mays be defined by L(A) = AT the transpose of the matrix A.
Using the basis

o= (- p or-o o mm [0 Yo )

for Moo, find the matrix representation of L using the basis B on both the domain
and codomain.
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6. Let T': P, — P, be defined by T'(f(z)) = 2f"(x) — f(z). Use B = (1, z, 2%) as a basis
for P;.

(a) Find the matrix Repy 5(T') of T' with respect to the basis B on both the domain
and codomain.

(b) Find det(Repg 5(T)).
(¢) Is T an isomorphism? Why or why not?

1 2 3 4
4 1 2 3 ) . .
7. Let A = 341 2| Evaluate det A using row-reduction, showing all of your work.
2 3 4 1
R,
8. Let A be the 3 x 3 matrix expressed in rows as A = [Ry |, and let B be described in
R3
R:+ Ry + R3
terms of the rows of A as B = 2R3 . If det A = 5, find det B.
3R + Rs

2 3 0
be the linear transformation given by multiplication by A: T'(Z) = AT for all & € R%
Compute the matrix Repg 5(T') representing 7" with respect to the bases B on the
domain and B on the codomain.

9. Let B= (171 = [1] , Ty = Lﬂ) be a basis of R?. Let A = [1 _21 and let T : R? — R?

10. Determine if each of the following statements is True or False. Explain why.

(a) Let V' be the space of all functions from R to R that have infinitely many deriva-
tives. The function T': V' — V given by T'(v) = 3f" — 2f” is a linear transforma-
tion.

(b) If the determinant of a 4 x 4 matrix is 4, then the rank of the matrix must be 4.
(c) det(A+ B) = det A + det B.

(d) det(kA) = kdet A.

(e) det AB = det Adet B.

(f) If all entries of the diagonal of a matrix A are 0, then det A = 0.

(8) (AB)™' =A~'B™!

e

1 2 —4
1.IfA=|-1 =1 5|, find A~L.
2 7 -3
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2 30 2
4 3 21 , )
12. Let A = 830 5| Use Laplace’s cofactor expansion to compute det A.
70 0 4
A1 —1
13. Find all values of A for which the matrix | 1 2 —2| is not invertible.
-1 1 0
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