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8.3 EXERCISES
VOCABULARY: Fill in the blanks.
1.Ina

. I there exists an n x 7 matrix A7 such that AA™! =7 = A7'A, then A7 s called (he

See www.CalcChat.com for worked-out solutions to odd-numbered exercises.

matrix, the number ol rows equals the number ol columns.
2 ol A.
3. I'amatrix A has an inverse, 1t 1s called inverable or sl does not have an inverse, 1t 1s called
4

. I' A is an invertible matrix, the system ol lincar equations represented by AX = B has a unique solution given by

X:
SKILLS AND APPLICATIONS
In Exercises 5-12, show that B is the inverse of A. 11 1 i 2 2
(2 1 3 19. 13 5 4 20. 3 7 9
S A=15 3] =|-3 2] 3 6 5 -1 -4 -7
o[ U -1g_[2 (-5 0 0 oo
T | — 1 20 7 |1 1 21. 2 00 22.(3 0D
M| 2 _2 1 -1 5 7 2 535
7. A= . B = 3 | - -
3 4 3 -3 -8 00 0 1 3 -2 0
- r o3 L 0 1 0 0 n 2 4 6
- 5 5 23. 24.
8.4=|" ;],Bz ’ ?] 004 0 00 -2 1
- 75§ | 000 =5 00 05
2 =17 11 1 1 2
9. A=|-1 I —-7,B=12 4 -—: i In Exercises 25-34, use the matrix capabilities of a graphing
|0 3 -2 3 6 -5 utility to find the inverse of the matrix (if it exists).
4 15 s 1 3 12 -1 0 5 -7
W A=|-1 2 4l.B=|4+ -1 -4 25.] 3 7 -10 2. -5 1 4
0 -1 —1 l 5 -5 =7 -1I5 3 2 -2
L -3 1 ) - -
_ - 1 1 2 3 2 2
-7 2 — R
R ;; 5] j ;: 27,0 3 10 2. 2 2 2
U T3 ) -2 0 3 -4 4 3
0 1 4 1 2.0 - -
- | 3 | 3 L L
—1 1 0 —1 -3 3 1 —6 3 f
I -1 1 0 . —3 . : 2
12, A = ! , 29 1 0 . 30 0 3
-2 o o-1 4 Lo -3
n -1 1 1 - - - -
- 3 U 3 0.1 0.2 0.3 0.6 0 —-0.3
i i 31. | 03 0.2 02 32,07 —1 0.2
-3 -1 2 -3 -
B == 05 04 04 1 n  -0g
310 11 0 - - , ,
S PR I
2 - 3 -5 -2 -
. . o 33. " 34. - _ " -
[n Exercises 13-24, find the inverse of the matrix (f it exists). 20 -1 0 2 =5 =2 -5
_ _ _ 0 -1 0 1 -1 4 4 11
2 0 1 2 B B
13. 14.
0 3] [ 3 7 In Exercises 35—40, use the formula on page 603 to find the
(1 —2] [—7 33 inverse of the 2 x 2 matrix (f it exists).
15. 16.
2 -3 4 -19 , ,
L SRS
17. 2 ! 18. f;* _:] I =32
- i - -4 -6 -12 3
| 5 L
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In Exercises 41-44, use the inverse matrix found in Exercise
15 to solve the system of linear equations.

4. | x—2y= 5 42, | x =2y =10
{21’ -3y =10 {21’ —3y=3

3. | x—2y=4 M| x—2y= 1
{21’ —3y=2 {21’ —3y=-2

In Exercises 45 and 46, use the inverse matrix found in

Exercise 19 to solve the system of linear equations.

a5, [ x+ v+ =0 46.
3x + v+ 4z =
3x + 6y + 5z =

¥+ y+ z=-1
I+ wvt+d= 2
3x+6vy+ 5= 0

ks LA

In Exercises 47 and 48, use the inverse matrix found in
Exercise 34 to solve the system of linear equations.

-

47. X —2x% - x;— 2x,= 0
3% —5x, —2x,— 3x, = 1

2y — 3x, — 2x, — dx, = —1

| —x, tdx, Fdx, Ly, = 2

a8, [ x —2x,— x,— 2x, = |
3 — Ox, — 2x; — 3x, = -2

2, —5x, —2x;,— Hx, = 0

| =% +da, +dxy + Ly, = =3

In Exercises 4% and 50, use a graphing utility to solve the
system of linear equations using an inverse matrix.

9. x +2x — x;+3x, —x;= -3

¥ — 3%+ x;+ 2, —x;= -3
2, + x,+ x; - 3x,+x;= 6
X = X+t 2+ x,—x= 2
2x, + x, — x;+ 2, +x,= -3
0. x +x,— x;,+3x, —x;= 3
) +x,+ x+ o x, +Ha= 4
X +x,— x+2x —x.= 3
2, +x, Hdx, + ox, —xg = —1
3 +x,+ x; —2x, +x,= 5

In Exercises 51-58, use an inverse matrix to solve (if possible)
the system of linear equations.

51, [3x + 4y = -2 52. (18 + 12y = 13
Sx + ’3} = 4 30x + M} =23
53. |-04x + D8 =106 34 [02x — D6y = 24
- d =3 —x+ ldy = —88
Copyright
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55. {—ﬁx+§y - 2 56. {%x— y = —20
%x-ﬁ-%}-‘:—lZ %x—%}‘——ﬁl

57. |[&x— v+ z= -5 5. [d4x — 2y +3; = -2
2x + 2y + 3z = 10 2x+ 2y + 5z = 16
S —2y+6z= 1 & —S5—2;= 4

In Exercises 59—62, use the matrix capabilities of a graphing
utility to solve (if possible} the system of linear equations.

59, [5x -3y +2z= 2 60.
2+ 2y —3z= 3
x—Tv+8=-4

61. 3x — 2y + = -2
—dx + y —3z= 37

2x+ 3y + 5z= 4
I+ 5w+ Y= 7
Sx + 9+ 177 =13

¥y— %+ $=-24
62. | —8x + 7y — 10z = — 151
12x + 3y — 5z = 86

15x — 9y + 2z =187
In Exercises 63 and 64, show that the matrix is invertible and
find its inverse.

sinf  cos @ scc @ tan £
63. 4 = [—cos g  sin 6‘] 6d. 4 = [tan g scc 6‘]
INVESTMENT PORTFOLIO In Exercises 65—68, consider a
person who invests in AAA-tated bonds, A-rated bonds, and
B-rated bonds. The averagde yields are 6.5% on AAA bonds, 7%
on A bonds, and 9% on B bonds. The person invests twice as
miuch in B bonds as in A bonds. Let x, y, and z represent the
amounts invested in AAA, A, and B bonds, respectively.

x+ ¥+ z = (total investment)
0.065¢x + 0.07y + 0.09z = (annual return)
2y — z=10
Use the inverse of the coefficient matrix of this system to find
the amount invested in each type of bond.

Total Ivestment Annual Renin

65, $10,000 $705
66. $10,000 $760
67. $12,000 $835

68. $300,000 $38.000

PRODUCTION In Exercises 69—72, a small home business
creates muffins, bones, and cookies for dogs. In addition to
other ingredients, each muffin requires 2 units of beef, 3 units
of chicken, and 2 units of liver. Each bone requires 1 unit of
beef, 1 unit of chicken, and 1 unit of liver. Each cookie requires
2 units of beef, 1 unit of chicken, and 1.5 units of liver. Find the
numbers of muffins, bones, and cookies that the company can
create with the given amounts of ingredients.
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