MATH 272 MIDTERM 1 FaLL 2019

NAME: Solutions

Read This First!

Keep cell phones off and out of sight.

Do not talk during the exam.

You are allowed one page of notes, front and back.
No calculators or other devices are permitted.

You may use any of the blank pages to continue answers if you run out of space. Please
clearly indicate on the problem’s original page if you do so, so that I know to look for it.

In order to receive full credit on a problem, solution methods must be complete, logical and
understandable,

Grading - For Instructor Use Only

Question: 1 2 3 4 5 Total
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Score:




Math 272, Fall 2019 Midterm 1

This page intentionally left blank. You may use it for scratchwork or to continue
answers to any question (note clearly on the original page if you do so).



Math 272, Fall 2019 Midterm 1

1. [9 points] Solve the following linear system of equations (your answer should describe all pos-
sible solutions, using one or more free variables if necessary).
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2. [9 points] Suppose that A is a 2 x 2 matrix that transforms the unit square in the plane in the
manner shown below.

1

(a) Determine A. There are more than one possible answer; you only need to give one.

Alb)=(3) & A(=t2),

0 by “column exraction” M

_-._\_\_‘_\—\_

(b) Using the matrix A you found in part (a), determine the area of the parallelogram in the
second picture.

aus = |ddbl = 3.2- (0

—
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3. [9 points] Determine all values of A for which the following 4 x 4 matrix is not invertible.
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x
4. [9 points] Describe the set of all vectors (y) that can be expressed as linear combinations of
z

2 1
the two vectors ( 1 ) and (5) . Your answer should take the form of an equation in terms
1 1

of z, y, and z.
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Thic is comnkead 1f FX-3y+1 #0.
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5. [9 points] Suppose that A is an m X n matrix (not necessarily square), b is a vector in R™, and
i is a vector in R™ such that A% = b.

(a) Prove that if @ is the unigue solution to the matrix equation AZ = b, then the homogeneous
equation AZ = 0 has no nontrivial solutions.

L, Suppbﬂ U 03 +hl. umqu gulr’l'l'o A‘A"b
and  A3=D has a nontv. spln y-—;‘vqt-b'

Thin  AlR+w) = Ad+ AR
= F-}-E =
=6,
So DHW i antther sdn o Ax=h . Byt DewUl
contoadicting the uniquenes of o é

So W& T 15 uniqu the BE=D hos no nondav. solm.

(b) Prove, conversely, that if the homogeneous equation AZ = 0 has no nontrivial solutions,
then % is the unique solution to the (inhomogeneous) matrix equation AZ = b.

Supposc thak U b abo a soutim o A=h
We will now thad ="

Obwave that  AlD-v)= AG-AS

= p-b

=D.
Se G-¢ » a soln o AX=D. Sine thi Womy, ecia
has no nonniviel solw, G-V B tmviel, te. 3-V=Db-

G Indud B2V, hene B n e unique sdiato AX=h
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