Section 1.1 Exercises

In Exercises 1-6, determine whether the given equation is linear in
the variables x and y.

L2x—3y=4

3342 129
¥y X

2 3x—dxy =0

(6> (sin2)x —y = 14

th

. 2sinx —y =14
In Exercises 7-10, find a parametric representation of the solution
set of the given linear equation.
7. 2x—d4y=10
. x+y+z=1

83c—1y=9
A0, 13x, — 26x, + 39x, = 13

In Exercises 11-16, use back-substitution to solve the given system.

Wy —x=2 12, 2%, — 4%, =6
x, =3 I, =9
3. —x+ y~ z=0 é‘@x—y =4
2Zy+ z=3 2Zy+ z=6
lz=0 32 =6
15 5x +2x, v+, = 0 16. 5, + 5, + 2, =0
26+ x =0 X =0

In Exercises 17-20, graph each system of equations as a pair of
lines in the xy-plane. Solve each system and interpret your answer.

17, 2x+y=4 g’iﬁj x+3y=2
AN
x—y=2 Coxt2y=3
19. x— y=1 20.; %x—%y= 1

-2+ iy = —4

—2x+2y=5
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In Exercises 21-26, complete the following for each system of
equations,
(2) Use a graphing utility to graph the equations in the system.
(b) Use the graphs to determine whether the system is consis-
tent or inconsistent.
(c) If the system is consistent, approximate the solution.
(d) Solve the system algebraically.
(e) Compare the solution in part (d) with the approximation in
part (c}). What can you conclude?

2 -3x— y=3 (R de— Sy= 3
6x+2y=1 T —8x+ 10y =14

23, 25 — 8y =3 /2495 -4y =5
X+ y=0 v%x+%y=0

25, 4x-—- 8 =9
0.8x —-1.6v = 1.8

26. —53x+21ly= 125
159x — 63y = —3.75

In Exercises 2746, solve the given system of linear equations.

27. x;— x= 0 28. 3x+ 2y = 2

I, — 25, =1 ox +4y =14
29, 2u+ v=120 3. x,—2x,=0
uw+ 2y =120 6x, + 2x, = 0
3L 9 —3y=-1 32 % +3x,=0
§x+%y=—% 4, + x, =0
x>, y+2_ n+t3 n-1_
33 5t 3 =4 3. 2 3 = 1
x—2y=S5 2x) —x, =12
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3s.

37.

39,

41.

43.

45,

46.

Chapter 1 Systems of Linear fquations

0.02x, — 0.05x, =~ —0.19 36, 0,055, — 0.03x, = 0.21
0.03x, + 004r, = 052 _ 0.07x + 0.02x, = 0.17

x+y+z=56 38;‘ x+ yt+ z=2
x~ytz=3 —x+3y+2z=8
3x ~z=0 oAty =4
3x, — 2x, + 4x, = 1 40, 5%, — 3%, + 2x, = 3
0t xp—2x=3 h 20+ 4y — x3 =7
2%, — 3x, + Ox, = & ol A =3
o+ oxy e Bxy= 4 A2 ox +4x, = 13
4x, + 2= W00 4k -2+ xy= 7
~2x, + 3x; — 13x;, = —8 2x — 2xy, — Tx3 = —19
x— 3y+ 2z=18 4. x 25 +55= 2
S5x — 15y + 10z = 18 Ix, + 2%, — x3= 2
x+ y+z+ w=6
2x + 3y - w=20
—xtdy+zt+t2w=4
x+2y—z+ w=0
X +3x, =4
20— x3— x, =0
3x, - 2x, = 1
2 = xy tdxs =5

In Exercises 47—50, use a coniputer or graphing caleulator to solve
the given system of lineat equations.

47,

49,

x + 05x, +0.33x; +0.25x, = 1.1
0.5x, + 033x, + 025x, + 02x, = 1.2
0.33x, + 025x, + 0.2x, + 0.17x, = 1.3
0.25x, + 0.2x; + 0.17x, + 0.14x, = 1.4

. 123.5x + 613y — 324z = 34.3

54, 7x —45.6y + 982z = 458
42.4x — 893y + 129z = 35.8

1 3 2 L 1 1 1
TRt s 4 50. x — gy tgzosw=1
2 4 2 I ] i l
ot an s 7 by —sztagw=1
PI TIE S SO SR T S
35X gk 3%y = S g sy taz—aw=1

1 1
Sty -3z taw =l

I

In Exercises 51-54, stafe why Qﬂch system of equations must have
at least one solution, Thin-solve the systern and determine if it has
exactly one solution or an infinite pumber of solutions.

51.

ax + 3y + 170 =0 52 2c+3y =0
Sx +dy+22z=0 4x+3y— z=0
4+ 2y +192=0 Bx+3y+3z=20

53 5S¢+ S5y— =0 54. 12x+ 5y +z=0
10x+ Sy+2z=0 12x+4dy —2=0
5x+ 15y —-9z=0

True or False? In Exercises 533 and 56, determine whether the
statement is true or false. If it is true, give a reason or cite an
appropriate statement in the text. If it is false, provide an example
that shows that the statement is not true in all cases or cite an
appropriate statement in the text.

55. {a) A system of one linear equation in two variables is always
consistent.
(b) A system of two linear equations in three unknowns is
always consistent.
(¢} If a linear system is consistent, then it has an infinite
number of solutions.

S0

. 56, (a) A system of linear equations can have exactly two

e solutions.
{(b) Two systems of linear equations are equivalent if they
have the same solution set.
(c) A system of three linear equations in two unknowns is
always inconsistent.

§7. Find a system of two equations in two unknowns, x; and x,,
that has the solution set given by the parametric representation
x, =t and x, = 3¢ - 4, where ¢ is any real number. Then

show that the solutions to your system can also be written a3
4 1
x, =5 tzandx, = ¢
1 3 3 2

58.. Find a system of two equations in three unknowns, x,, x,, and
" Xy, that has the solution set given by the parametric representa-

ton x, =t X, =& and ¥, =3 + 5 — 1, where 5 and 1 are
any real numbers. Then show that the solutions to your system
can also be written as x, =3 + 5 — 4 x, = 5 and x; = 1.

In Exercises 59 and 60, solve the given system of equations by
fetting X = L/x, Y= 1/y,and Z = 1/z.

9. 2124 6. 2.1_3_ 4
x y Xy oz
3 4 _ 4 2
=4+ = =0 2 g
X ¥ S +2: 10
f2+§égz—8
X ¥y b

In Exercises 61 and 62, solve the given system of linear equations

for x and y.

61. (cosf)x + (sinfy =1 62. {cos @)x + (sin Gy = 1
(—sin ghx + (cos @)y = G " {—sin B)x + {cos By = ]



Section 1.2 Gaussian Elimination and Gauss-lordan Elimination

In Exercises 63—68, determine the value(s} of £ such that the given
system of linear equations has the indicated number of solutions.

63. An infinite number of 64, An infinite number of

solutions solutions
dx+ky= 6 kx+ y= 4
kx+ y=-3 2x —3y=—12
65. Exactly one solution 'r? No solution
xt+ky=40 = xtky=2
kx+ vy=90 kx+ y=4

67. No solution
x+2y+kz=6
Ix+6r+8z=4

:/6-_8. [Exactly one solution
o kx4 2ky + 3z = 4k
x+ y+ z= 0
2x— y+ z=1
69. Determine the values of & such that the following system of
linear equations does not have a unique solution.
x+ y+k=3
xtky+ z=2
Ckxt oyt oz=1
70;)Find values of 4, b, and ¢ such that the following system of

linear equations has (a) exactly one solution, (b) an infinite
number of solutions, and (¢) no solution.

x+5+ z=0
x+6y~ z=0
2xtay+ bz =c¢
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71. Consider the following system of linear equations in x and y.
mx + by =c¢
ayx + by = ¢,
a:x + by = ¢;
Describe the graphs of these three equations in the xy-plane

when the system has (a) exactly one solution, (b) an infinite
number of solutions, and (¢} no solution.

mf':l:f“ Explain why the system of linear equations in Exercise 71 must
“=" be consistent if the constant terms ¢,, c,,7and ¢, are all zero.
73. Show that if ax? + bx + ¢ = Oforall x, thena = b = ¢ = (.
Cﬁp Consider the following system of linear equations in x and y.
ax + by =e
cx+dy=Ff
Under what conditions will the system have exactly one solution?

In Exercises 75 and 76, graph the lines determined by the given
systern of linear equations. Then use Gaussian elimination to solve
the system. At each step of the elimination process, graph the cor-
responding lines. What do you observe about these lines?

75, x—4d4y=-3
S5x —6y= 13
6. 2x-3y= 7
—4x + 6y = — 14
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1. Linear 3. Not linear 5. Not linear
T.x=2 9. x=1—s—1¢
y=1 y=3s
z=1
1. x, =5 13 x=3 15, x, = —t
x, =3 y=% X =2t
z=0 Xy =1
17. x =2 19, No solution
y=0

Inconsistent

25.
- .,-r"'f.
: | 4 x=?—1+2r
=t
,/A/ y
=3
08x— L.6y=18
27. x, = 1 29, 4 = 40 3L x=—3
Xy == vy = 4{ v = —%
A20 '
x—4y =-3 =5
y = 2 y=2
T\ : x=5
AT 1
y/=2 3T L y=2 3T
_/ 14
%_wx e
-4 -2 345 ﬁ4722:-1234
2 x-dy=-3 3T
—4 -4’t
..5{- =5

33.

39.

49.

53.

57.

61.

67.
71

73.

75.

x=1 35, x, =8 3 x=1
y=1 x, =7 y=72
z=73
No solution 41, x; = % -3t 43, No solutics:
X =4t —1
xX; =1

x= 47. x; = 11.2415
y= x, = —60.9029
z=3 x, = 40.7674
w = x, = 274267
x, = 81124 51. x=0
x, = —4.5588 y=0
x; = —9.0448 z=0
x = —%r 55. (a) True
y =1t (b) False
z= (¢) False

3, —x,= 4 59.x=3
—3x, +x,=—4 y=—4
(The answer is not unique.)
x =cos 6 6. k=-2 65. Ali k # 1
y = sin @

=1 69. k=1,-2
(a) Three lines intersecting at one point

(b) Three coincident lines
(¢) Three lines having no common point

Answers will vary. (Hint: Choose three different val
of x and solve the resulting system of linear equations
the variables a, b, and ¢.)

x~4y= -3 x—4y= -3
5 — 6y = 13 4y = 28
¥
5__
14y =28 ‘31::
242 T \ 3451
2Tady=-
_47_
54




