MAT 202, Exam #2, Part |, Summer 2017 Name KE \r

Instructions: Show all work. You may not use a calculator on this portion of the exam. Give exact
answers (yes, that meaps fractions, square roots and exponentials, and not decimals). Reduce as much
as possible. Be sure to complete all parts of each question. Provide explanations where requested.
When you are finished with this portion of exam, get Part Il

1., Determfs if each statement is True or False. (1 point each)

a. F To find the determinant of a matrix, expand by cofactors in any row or
column.
b. @ F If two rows of a matrix are equal, then the determinant of the matrix is zero.
g, T (a Adding a multiple of one column of a matrix to another column changes
only the sign of the determinant. Can C—"-M-go( e

Ov ot aball

If the determinant of an nxXn matrix 4 is nonzero, then Ax = 0 has only
the trivial solution.

S

e. T (D Cramer’s Rule can only be applied when the coefficient matrix of the
system is singular. Mt B W“W

If A'is a square matrix, then the matrix of cofactors of 4 is called the
adjoint of A.

Three points (x4, ¥1), (3, ¥2), (x3, y3) are collinear when the
determinant of the matrix that has the coordinates as entries in the first
two columns and 1‘s in the third column is nonzero, E%im

N 2eLo madao F Fomdsig

To subtract two vectors in R", subtract their cOrres onding components.
p

The zero vector 0 in R™ is defined as the additive inverse oLa vector.
v ~A&

0 a b
The set of all 3x3 matrices of the form [c 0 d} forms a vector space.
e f 0

T F The cofactor C,, of a given matrix is always a positive number.
¢

T G:) The set of all ordered triples (x, y, z) of real numbers where y = 0 with

the standard operations on R? is a vector space. . I‘l { EF‘ A 5@.&“%@5?&

m. @ F To show that a set is not a vector space, it is sufficient to show that just
one axiom is not satisfied.

F Every vector space V contains two proper subspaces that are the zero
subspace, and itself.




F The nullity of A is the dimensio

@
S @ F If an mXn matrix 4 is row-equivalent to an mxn matrix B, then the row

D The dimension of M5 is six. ;l’i m

4] [=1 Sulaspacs
a The set of vectors {[5],{ 1 ]} spans R3. Wj‘l 20

1 L0

F If dim(V) = n then there exists a set of n + 1 vectors in V that will span V.
fia gt rad oda
(¢]

f the nullspace of A.

space of 4 is equivalent to the row space of B. C‘-em spacs nost
~flha Sasma

t. R The coordinate vector of p(x) = 5x2 + x — 3 relative to the standard
-3
basis for P, is [ 1|
5
(-\ . .
u T F ) Elementary row operations preserve the column space of the matrix A.
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The set of points on the line x + v = 0 is a subspace of R2.

-1 1 1 2
Find the determinant of the matrix (3) _12 8 _jll by the cofactor method. (6 points)
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rLis=3T = - (8)-t) = -\




3. Use row-reducir

4. Use properties o
both 4 and B ar
a.

det(

det(

det(-

5. Determine if the f
Explains your reas

det(B~

det(4~

1 0 -1 0 -1
-1 -1 0 0 -1
'g methods to find the determinant of | 1 0 0 0 -1 | (7 points)
0 1 1 1 0
-1 381 1 -1 0
Ru1Rs 7 Rs
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determinants and det(4) = —3, det(B) = 2, to find the following, given that
5X5 matrices. (2 points each)

2
-1p2y _ ~ 4
B 10 T
D 45(-3)7 -307 2

ollowing sets of vectors are independent. If do, do they form a basis for R"?
oning in each case. (3 points each)

e BV independent, spdpe B i & Bauwcs
(nofmutigalis )
b. 61=[_16},v2=[§],133:H not V"“"W (8)
2 1 ,
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What is the dimension of the space defined by the set of functions S =

t_
{eX, e, cosh(gtx),cosh x}? [Note: sinh(t) = £

= t =t
,cosh(t) = %—.] Explain your

reasoning. (4 points)
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If det(4) =4, u
a. The determi
2R2 =2 Rz tc

b. The determi
3R1 P 4R5

¢c. The determi
Rlﬂ to A.

on 2*3le % (a Jomedn

se properties of determinants to find the following: (2 points each)
nant of the matrix B where B is the matrix formed from 4 by applying Ry +

3

nant of the matrix C where C is the matrix formed from 4 by applying TR, +

— b

nant of the matrix D where D is the matrix formed from A by applying R; <

~4

- RS to A.




8.

9.

Let S be a subse
S is a subspace.

Let M bea 7x8
a.

>t of P5 and consist of all polynomials of the form p(x) = ax? + 1. Determine if
Ifitis, prove it. If it is not, find a counterexample. (5 points)

+

matrix. If M has 5 pivots, find the following: (1 point each)

dim Col A

S
rank A 5_
dim Nul A 3
nullity of A 3

Col Ais a sybspace of R™. m =? ?__

Nul Ais a subspace of R". n =? 8
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2X+3y + 27 = -2
€ to solve the System {—x 3y -8z =—

2. Show all the required matrices.
~BX ¥ 2= 75 = 2
You may use your
vector. (5 points)
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1. Use Cramer’s Ryl
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2. Writeﬁ:[—S}asainearcombinationoful:[—le,uz—[ﬁﬂ,uS .- 4 -
i
there are infinite num

ber of ways, write one example along

with the form of the dependent
solution. (3 points)
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3. Write a system

of My = [é

4. Determine if p;

)
v
P

0

of equations to determine if M = [§ i] can be written as a linear combination
0 1

_ _[0 0 j .
B ] M, = 0 0] M, = [O 1]. You don’t need to solve the system. (3 points)
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(x) = x3 — 2x%+ 1,p,(x) = 5x,p3(x) = x% — 4,p,(x) = x3 + 2x, forms a

basis for P5. If it is, write g(x) = x® — 1 as a linear combination of the basis vectors. Ifit is not,
explain your reasoning. (3 points)
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5. Determine the dimensions of the following vector spaces or subspaces. (2 points each)

d.

b.

P

C4

8
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c. Symmetric 3x3 matrices o~ 9 d
P& g ‘O

de5

d. setofall continuous functions such that £(0) = 0.

—5
e. Sz{[s—St]
3t+2s
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6. Ifv= [ 2 ] in the standard basis and B = [

2
following: (2 points each)

a. The transition matrix Py
A
B © 2 o

b. The transition matrix Pr_p
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