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SOLUTIONS
1. (a) The augmented matrix is
1 1 6 | =51 RR27%R2—4§»%
4 -2 -3 1 | MerYm
-2 1 210
. 11 6] 5] 11
Ro——ZR2 01 % % RS_)RHS_?)RQ 01
0 3 14| -10 | 0 0
116
fa2fal g1 8
0 01
so then we see that
z=1
7 9 7 9
= — —2=— — —(1) = —
y=—3 7= 3 =""%
r=-5—-6z—y=-5-6(1)— (-8 =-3
x -3
Thus the solution is [y | = | —8].
z 1
(b) The augmented matrix is
1 -1 4 ) R2—>R2§(—]1%)R1
— —
-1 3 —6|-13 PR
r 1 2| =3 ]
poim, | L7145 1
S I R e =l I
0 2 -2|-8] 0
Hence z3 is not determined, and we let

Jfgzt

Tog=—4+x3=—4+1

so the solution is
x1

X2
€3

1-3t
-4+t
t

1

0

This system has an infinite number of solutions.
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(¢) The augmented matrix is

2 6 —4| 4 ] 1 3 —2|2
Ri—5 R

-3 —4 1 |6 — -3 —4 1 |-6

-1 2 3|2 | -1 2 3|2
pomim [ L3 22 e [ L3 22
05 =5|0 01 —-11]0

05 —5|4 | 05 —5|4 ]

1 3 =22

flamlagdfa g 1 —110

00 0|4

so since the final line implies that 0 = 4, there is no solution to the system and hence it
is inconsistent.

(d) The augmented matrix is

120 —1]8 120 —1]8
36 1 —2|23 |3 001 1|21
001 1|-1 001 1/|-1
120 —1]8
faforfe 1 g 001 1 | -1

000 00

So, first, we see that x4 is not determined and hence we let x4 =t. Then
r3=—1—24=—-1-—1t.
Similarly, x5 is not determined so we let zo = s. Finally,
Ty =84 x4 — 229 =8+t — 2s.

So the solution is

T 8+t —12s 8 1 —2
Ta| _ s _ 0 4y 0 4 1
T3 —1—1 -1 -1 0
Ty t 0 1 0

This system has an infinite number of solutions.



(e) The augmented matrix is

3 1 -5 2
o -2 1 -1

1 4 —4 8

-3 -1 7 0

1 4 -4 8

R3s—R3—3R1

Ry—Rs—(—3)Ry 0 -2 1 —1
0o —11 7 =22

0 11 -5 24

1 4 —4 8

R3—R3—(—11)R2 1 1
R44)Ri7>11R2 0 1 —2 5
00 3 7

00 5 %

1 4 —4 8

Ry—Rs—3Rs | 0 1 _% %
— 00 1 —11

i 00 O 24

so we see that
Ty = -2

Rg%%Rg
—

-
IS
L
=
IS

23 =22+ 1oy = 224 11(=2) = 0

1

1

1 4 -4 8] 8
0 -2 1 —1|-10
3.1 =5 2| 2
-3 -1 7 0| -6
1 4 -4 8 | 8
o 1 -1 415
0 —11 7 —22|-22
0 11 -5 24 | 18
14 -4 8 |38
01 —5 11|65
00 1 —11] 22
7
00 3 3 |-=37
14 -4 8|38
01 —%2 1 |5
00 1 —11]22
00 0 1 |-2

1
l‘2:5——1‘4+—l‘3:5——(—2)+0:6

2 2

2

w1 =8 — 814 + A3 — 4wy = 8 — 8(—2) + 0 — 4(6) = 0

and hence the unique solution to the system is

2. The augmented matrix is

1 -3
4 —10
0 —4
Ry—1Ry L —3
— 0 1
0 —4

-5 p_
—161|0
-8 q |
-5
2
-8

p
—2p
q

i 0
) o 6
T3 - 0
Xy —2
1 -3 =5| p
famllg it g 4 | —4p
0 -4 —-8| ¢
i -3 =5| p
e VR T S
0 0 O |g—8p

Now we see that the system will be inconsistent if the final row implies 0 = g — 8p with

q — 8p # 0. In other words, the desired condition is g # 8p.



3. A polynomial of degree 2 has the general form p(z) = ax? + bz + c¢. We know that p(1) =
a+b+c=—4,p(—1)=a—b+c=—12, and p(4) = 16a + 4b+ ¢ = —7. Writing these three

equations as a system (with unknowns a, b and ¢) yields the augmented matrix

1 1 1 —4 i R}z%ﬁl:%*RRl 1 1 1 —4
1 -1 1]-12 3 0 -2 0 |-8
6 4 1| -7 | 0 —12 —-151 57
P 1R 1 1 1 | —4] n . 1 1 1 —4
e g 1 0 |4 | BERR L1 0 |4
0 —12 —15| 57 | 0 0 —15|105
Ras— L Ry 11 1|—-4
-y 010 4
00 1|-7
and so we have that
c=—7
b=1

Hence the polynomial is p(z) = —2% + 4x — 7.



