MTH 266, Exam #2, Part |, Spring 2019 Name

Instructions: Show all work. Give exact answers unless specifically asked to round. If you do not show
work, problems will be graded as “all or nothing” for the answer only; partial credit will not be possible
and any credit awarded for the work will not be available. On this portion of the exam, you may NOT
use a calculator.

1. Compute the determinant by the cofactor method. (15 points)

1 -1 0 2
-1 1 0 O
2 =2 0 1
3 1 5 -1

2. Compute the determinant by using row operations. (10 points)

0 3 -1 5
10 -2 4
-3 2 1 3
0 5 2 3



3. Determine if the following sets are linearly independent or dependent.
Justify your answers without performing matrix calculations. (4 points each)

01 1(2|5]]|1 5

“1 2] 8 |]2]] 2

W20 -all3l] -6
3| (2] |12]]4a]|-19
117072

b, -1l 1] 2
3| [-1]|-6

4. Given that A and B are N x N matrices with det A =-7 and det B = -2, find the following. (4 points each)
a) det (AB) d) det (BT)

b) det (A?) e) det (5A)

c) det (-AB®) f) det (A'BA)



Determine if each statement is True or False. (3 points each)
a. T F If matrix B is formed by multiplying a row of matrix A by -1, then det B = -det A

b. T F The equation AX =0 has only the trivial solution when there is at least one
free variable.

c. T F If an M x N matrix has a pivot in every row, then the equation AX =b has a
unique solution for each b in R™.

d T F If {ﬁ, \7, Vv, i} is linearly independent, then U, ¥, W, and X are not in R3.

e. T F If Aand B are mx N matrices, then both AB" and A"B are defined.

f. T F Interchanging three rows of an N xN matrix A, you will not change the

determinant.

g T F If {Vl, vy Vp} is linearly independent, then so is {Vl, ooy le}.
h. T F The pivot columns of a matrix are always linearly dependent.
i. T F If det A is zero, then two rows or two columns of A are the same, or a row

or a column is zero.

j. T F If A and B are row equivalent, then their column spaces are the same.

k. T F The vector space P4 and R® are isomorphic.

. T F A linearly independent set in a subspace H is a basis for H.

m. T F If PB is the change-of-coordinates matrix, then [;(}B = PB_l;( for ;( inV.
n. T F There are only two conditions a vector space must satisfy: it must be closed

under addition and closed under multiplication.

oo T F The vector space of 2x3 matrices is isomorphic to R®.

p. T F The nullspace of an mxn matrix A is a subspace of R™.

q T F (AB)"1 =A4"1B71

r. T F The change of basis matrix is constructed from putting the basis vectors into the

rows of Pg.



6. Suppose matrix A is a 7x9 matrix with 5 pivot columns. Determine the following. (12 points)

dim Col A = dim Nul A =

dim Row A = If Col Ais a subspace of R™, thenm =

Rank A = If Nul A is a subspace of R", thenn =



MTH 266, Exam #2, Part Il, Spring 2019 Name

Instructions: Show all work. Give exact answers unless specifically asked to round. All complex
numbers should be stated in standard form, and all complex fractions should be simplified. If you do not
show work, problems will be graded as “all or nothing” for the answer only; partial credit will not be
possible and any credit awarded for the work will not be available. On this portion of the exam, you
may use a calculator to perform elementary matrix operations. Support your answers with work
(reproduce the reduced matrices from your calculator) or other justification for full credit.

1 5 2
o 6 4 -1 . . .
7. Determine if the columns of A= 4 o 1 form a linearly independent set and justify
3 1 -1
your answer. (6 points)
X, — 4%, + X,
8. Given T:R*— R®suchthat T (X)=| X,+2X; |answer the following.

—X, +5X,

a. Find the standard matrix, A, such that T(X) = AX. (5 points)

b. IsTonto R®? Justify your answer. (4 points)



c. IsTone-to-one? Justify your answer. (4 points)
1110
9. Determineiftheset H = 0f,|1],l 1|} formsa basis for R>. Justify your answer.
-1 -2

12 -120 32 -1 8 1
2 4 -5 1 2 0 0 13 13 4

10. Assume that A= and B = are row equivalent.
12 0 31 00 0 0 -
3 6 -1 8 1 00 0 0 O

a.

b.

Find a basis for the column space of A. (6 points)

Find a basis for the null space of A. (8 points)

(6 points)



c. Determineif b= isin Col A. Show appropriate work to justify your answer. (6 points)

11. Given the basis B = {1— 2t°,t—2t%,2 -5t +t*,3-t* + 7t3} for Ps. Find p(t) =6+19t —7t? in this
basis. (15 points)

1
12. Given thatdet A™ = m if Ais invertible, use this fact and the fact that AB is invertible to prove
€

that both A and B must be invertible. [Hint: use multiplication properties of the determinant and
what you know about nxn identity matrices.] (10 points)



13. Prove that the following are vector spaces or show that they are not. (6 points each)

a
a. H ={[b],a=b+c;a,b,creal}
c

b. Wz{[z atz],a,b,creal}

14. Given the bases B={bs, b,, b3} and C={c;, c,, cs} below, find the change of basis matrices P and

C«B

P . If the B-coordinate vector for X is as shown, find the C-coordinate vector for X. (15 points)
B«C

0 1 2 1 1 0 1



