MTH 309, Section 2 Exam 1 February 18th, 2019

Name: ID (helpful but not necessary):

Clear your desk of everything except pens, pencils and erasers. Show all work clearly and in order. No
notes, phones and calculators. You have 50 minutes to finish the 6 pages for 100 points.

1. (20 points) Check that whether the following statements are True or False. (A-f: W)

(a) True or The following linear system is since geometrically the two equations

represent two straight lines that do not intersect each other.
The +wo equadims m]yem tha
1 2%1 — T9 = 3

st lna . Thue are kf’ln:&? A 4 9, — —6 |
Poinds m He M. The har inflm-% »\47 el ,fﬁleﬁz, /S amsstt

(b)Arue)or False. The following matrix is in its reduced row echelon form.

(c) True or. If
430

then LEDY+2.0= 2
—4 /18
a0 [0
(d) True or It is not possible to multiply the first matrix times second because their dimensions
(sizes) are not the same. 253 Y oy 9n v
3 5 1 2 1 . 3'2+§'|+|‘q- ?“\‘P‘.\J‘g +\‘ ‘
1 3] =
-2 0 2
4 1
22+0Q +9.L|. 21+ 0 +72-|

(e) True or @ Let A, B be two n x n matrices, then (AB)T = AZBT. BT.AT
(f or False. Let C' be a nonsymmetric n X n matrix, then the following matrix is symmetric. ™
e LT G
> F=1+(C)+ +(
=1+ C4dC- 1:- _
(g) True or . A matrix A is said to be skew symmetric if AT = —A. According to the definition

A= _11 _11 is skew symmetric .

“LOIs A

| —

F=(I+CT)(I+0)=1+C+C+CC
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MTH 309, Section 2 Exam 1 February 18th, 2019

2. (20 points) Consider the following linear systems.

2171+I2+3l‘3 =0
4.’171 +3f1}2 +5$3 =1
6231 + 51132 + 51‘3 =-3

Lfr’o(a) Find the augmented matrix of the linear system.

1T =z [ 3‘-IO
4 3 5 | 2
6 & 5 i3

| b‘\t(b) Solve the system if it is consistent or state why it is inconsistent. Show your work.
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1 01
3. (20 points) Let A = [O 1 0] . Find A~! and express A™! as a product of elementary matrices.
10 2
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o/ ¢ [ 0 o] i])‘\,
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| 40 | 1
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4. (20 points) let

H)F(/ (a) Evaluate the determinant det(A). (You can compute either by the definition of the determinant
directly or by applying the row operation to simply the matrix first.)

=2 4 -
AMA: [- —3- + - T |
| 3 9. = o I
LPpL A '?.]ﬂ,
= 1(3-D) - 3(43->2) +2{4 -2)
oy e Sk
=5 -3 | +22.
|]’L lT,-t, \Tt

-3
It

y

%_Wt/(b) Use your answer to part (a) to find det(—A).
Hint: consider —A = (—1)A.

bo(-A> = ) dtA

:—/-/~37) 2t
= 39 7 -
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5. (10 points) Let

Prove that R~* = RT.

LB
e
w2 tB(R) | 5
2Ft. =3 ‘i
| _11 \)%‘_/ (\3?\/
IR '[—E J
pt <
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