Math 1410-Solutions for the Midterm Practice Sheet
The Midterm Exam will be 12:00noon—-2:00pm, Saturday, Oet@9, in PE250

1. Solve each system using Gaussian or Gauss Jordan eloninat

X + vy - Z = 0

(a) X2 + 2 — 22 = -9

R - B - A = 2
Solution:

We form the augmented matrix and find its reduced echelon:form

1 1 -1] 0
1 2 2| -9
-1 -1 1] -2
~ 11 -1| 0]
“RI4R2 |0 1 —-1|-9
RI+R3 |0 0 —2|-2 |
10 0 9]
01 -1|-9
—R24RL | g o 5| D5
N 10 0 9]
01 -1|-9
1
—3R3 00 1| 1]
N 10 0] 9
010/ -8].
R3LR2 | o & 0|

Thereforex? = 9,y® = —8, andZ* = 1, which means that= +3,y = —2,
andz= +1. Writing each solution in the forrtk,y,z), the four solutions
for this system are
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X — 2y =
(b){_zx + 4y = -6
Solution:

As before, we form the augmented matrix and find its reducdstlea
form:

1 -2 b
—6

=

2R1+R2 |0 0|2b-6

=

- i _(Z)‘Z(bb—B)]'

o

At this point, there are two possible cases.

Case 1: b# 3:

The system is inconsistent i.e. it has no solution.

Case2:b=3:

The augmented matrix becomes

1 -2|3
0 0|0]°

Then,y is arbitrary because there is no leading 1 in its coefficiehiron.
Solving the first equation fax, we getx =3+ 2y. Thus, the system has
infinitely many solutions of the form

{x = 3+2%
= .
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2. Solve the following matrix equation féx.

R
Solution:
2A‘1—[; 2“3 Ht:[—i
= 2A—1—[(1) g]H 2]:(3)(2)—(1—5)<—
_ S FEH
N 2A‘1=[i 2]+[g 3]
= ZA_l:[i 2]
_ =35 2))
_ sayai]| 2 %(8)}
[ 34 38
= ATl = g g]
— (A‘)_lz(a)(s)fm)()[—g _g
. (A-l)_1=%[_§ _g]
— AZ[—g _g]

-



3. Find elementary matricdsy, Ey, ...E, such thate,En—_1...E2E A is the reduced
echelon form ofA. Also, find the product&,En_1...EoE1A andEnE—1...E2E;.

0 -2 6 -8
A_[—l 1 -1 3]

Solution:
[A]l2 ]
B 0 -2 6 -8|1 0
= -1 1 -1 3|0 1
~ -1 1 -1 3]0 1 E_(01
R1+— R2 0 -2 6 -8|1 0 1=\l1 0
~ 1 -1 1 -3|0 -1 e (10
—R1 0 -2 6 -8[1 0 2= 0 1
1 -1 1 -3| 0 -1 1 0
Esx =
_1 3
2R2 0 1 -3 4/-1 o 0o -1
_ _1
N 10 -2 1|-1 1 E4_(11>
R2+R1 01 -3 4|1 o0 01

1 0 -2 1

ThereforeE4E3E2E1A:[o 1 -3 2

S
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:| andE4E3E2E1: [ ] .
_1 0
2

0 0 -2
4. IfA= [ -2 0 O],showthalA3+8l =0. Use this to findA~1.
0 -2 0

Solution:



A+ 8l

as required
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AS+8l =0

Next,

= AS=_g

= —IA3=

= A(-3A%) =1

1p2
—in

= Al
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152 0
100 0
5. LetA=| 5 0 0 -2
031 4

(a) Find the cofactor8; 3 andA, 3.

Solution:
10 O 0 2
Ajz=+|0 0 -2 :Jr(l)‘3 4‘=0—(—6)=6, and
0 3 4
15 0 1 s
A3=—|1 0 0 =_<+(_2)‘1 0‘):2(0—5):—10
0 0 -2

(b) Use the results above to fité.
Solution:

We use the cofactor expansion down the third column to get

Al = a13A13+tazsAr3+azssAsstauszss

= (2)(6) +(0)A2 3+ (0)Az 5+ (1)(-10)

12—-10=2.

(c) What is theg(3,1)-entry of adj@)?
Solution:

If [A j] is the matrix of the cofactors d&, then adjf) = [A j]'. Conse-
quently, the(3,1)-entry of adj@) is the(1,3)-entry of [A; |].

In other words, th€3, 1)-entry of adj@) is actually the cofactody 3, which
is 6.



(d) What is theg(3,4)-entry of A=1?
Solution:

SinceA™! = |—i|adj(A), we can find thg3,4)-entry of A= by finding the
(3,4)-entry of adj@) and dividing it by|A|. Since the3,4)-entry of adj@)
is the cofactoiy 3, the(3,4)-entry of A1 is 'T%ﬁ = _TO = _5,

y = 1

6. Use each technique below to solve the sys{ergz i y = -1

(a) Form the augmented matrix and find its reduced echelon.for

Solution:

1 1] 1

3 2| -1

~ 1 1] 1
—3R1+R2 |0 -1|-4
~ (1 11
—R2 0 1|4
~ (1 0] -3

—R24+RL |0 1| 4|

Ergo, the solution ix = —3 andy = 4.

(b) Form the matrix equatioAX = B and useA~! to find X.

Solution:

aune 4 2] ne 5] o[ 1]
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Then, AX =B

As expected, the solution is= —3 andy = 4.

(c) Use Cramer's rule.

Solution:
1]
12 @w@-@cy 3
*= 11T oe-0E > and
3 2
E
s o] _wen-me _-




