MATH 1553-C
MIDTERM EXAMINATION 1

Name Section

Please read all instructions carefully before beginning.
e Each problem is worth 10 points. The maximum score on this exam is 50 points.
¢ You have 50 minutes to complete this exam.

e There are no aids of any kind (notes, text, calculator, etc.) allowed.

Please show your work.

You may cite any theorem proved in class or in the sections we covered in the text.

Good luck!

MISS WORMWoOD, MY DAD HE SAYS HE HASNT USED A | GWEN THE PACE OF M{ BILLS ALWA(S
SAIS WHEN HE WAS N SLIDE RULE SINCE, BECAUSE | TECHNOLOGY, T PROPOSE DIE IN SUBCOMMITTEE .
SCHool, THEY TAUGHT HIM | HE GOT A FIVE-BUCK WE LEANE MATH To THE
TO DO MATH ON A SLIDE RULE.| CALCOLATOR THAT CAM DO | MACHINES AND GO PLAY l

MORE FUNCTIONS THAM HE QUTSIDE,

COULD FIGURE OUT IF HIS
LIFE DEPENDED ON IT.

ersal Uclick

& 1992 Wanerson/ Distriputed by Univ




Scoring Page

Please do not write on this page.

1 2 3 4 5 | Total




Problem 1. [2 points each]

In parts (c) and (e), A denotes an m x n matrix (m rows and n columns), and in
part (c), b is a vector in R™. In (b)-(e), circle T if the statement is necessarily true,
and circle F otherwise.

a) What is the best way to describe the solution set of the equation x +2y = 0?

a line in R? a line in R® a plane in R? a plane in R®
by T F  The following matrix is in row echelon form:
1 7 2| 4
0 0 1|2
0 0 015
o T F  If Ahasa pivot in every column, then the matrix equation Ax = b

is consistent.

d T F  The following matrix corresponds to a linear system with two
free variables:
17 2| 4
0 0 1|-2
0 00| O
0 00| O

e) T F  The solution set of Ax = 0 is a span in R™.




Problem 2.

Consider the following system of linear equations:
3x+7y +4z=—4
x+2y + 2z =—1.

a) [1 point ] Write the system as a vector equation.

b) [1 point ] Write the system as a matrix equation.

¢) [1 point ] Write the system as an augmented matrix.

d) [4 points] Find the solution set in parametric vector form.

e) [3 points] Draw a picture of the solution set.




Problem 3.

Consider the following vectors:

27 0
Vl = —7 VZ = 13 .
114 11/2

a) [4 points] Describe Span{v,, v,} geometrically: “it is a in RD.”

b) [6 points] Find a matrix A with three rows, with the property that the matrix
equation Ax = b is consistent if and only if b is in Span{v;, v,}.




Problem 4.

[5 points each]

a) Is

4

—8
—1

in Span

N bW

— ONDN

b) Find a vector in R® that is not in Span {(

0
1
1

)

0
0
1

)




Problem 5. [5 points each]

Consider the following picture of two vectors v, w:

a) For each of the labeled points, estimate the coefficients x, y such that the linear
combination xv + yw is the vector ending at that point.

v+ w=a
v+ w=b
v+ w=c
v+ w=d
v+ w=e

b) Find two vectors p,q in R? such that none of the points a,b,c,d,e is in
Span{p, q}.

You needn’t show your work in this problem.




[ Scratch work]



