Chapter 3 Systems of Linear Equations and
Inequalities

Ex 3.1
Answer le.

We lenow that a system that has at least one solution 15 consistent and a consistent system
that has exactly one solution 13 independent.

Thus the given statement can be completed as
A consisten systetn that has exactly one solution 15 called independent.

Answer 1gp.
Humber the equations.
x4+ 2y = -4 [1)
x4+ 3y =1 [2)

Write equation (1) 10 slope-intercept form. For this, subtract 2x from each side.
Ax+ a2y —3x = —4-3x

2y = —4 - 3x
Diwvide each side by 2.
2y -4 -3z
2 2
3
= =2 —=X 3
y = (3)

Find some points with coordinates that are solutions of equation (3). For this, choose
some walues for x and find the corresponding walues of »

Organize the results in a table.
x |[—-2| -1 o1 1 z
»| 1 [-05]|-2|-35]|-5

The points are (=2, 1), (=1, =0.5), (0, =2, (1, =3.5), and (2, =5).



How, plotthe points on a coordinate plane and connect them with a straight line.




Identify the point of intersection of the graphs.

From the graph, the lines appear to intersect at (—2, 1)
Check

In order to check the solution, substitute —2 for x, and 1 for v in equations (1) and (2).

3x+ 2y = -4 x+3y =1

3(-2) + 2(1) £ -4 2+3() L1

s+2 L -4 —2+31
4= -4 v 1= 1 v

Therefore, the solution 15 (-2, 1)

Answer 22e.

A system of two linear equations in two variables x and y consists of two equations
written in the form

Ax+By=C
Dx+Ey=F
A solution of a system of linear equations 1n two vanables 1s an ordered paj:{x, y) that

satisfies each equation.
Solutions correspond to points where the graphs of the equations in a system intersect.



For example, the solution of the system of equations x+2y=3 2x—y=51sthe
intersection of their graphs.

Answer 2gp.
To graph the following linear system and estimate the solution.
4x—5y=-10 ... (1)
2x=Ty=4 (2)

We begin by graphing both equations.




From the graph, the lines appear to intersect at a point(—5,—2).
We can check this algebraically as follows.

Equation (1): 4x—5y=-10
4(-5)-5(-2)=-10 Put (x,y)=(-5.-2)
—20+10=-10
-10=-10 True
Equation (2): 2x—Ty=4
2(—5)-7(2)=4 Put (x,y)=(-5.-2)
-10+14=4
4=4 True

Therefore, the solution iz (—i =2}

Answer 3e.

Humber the equations.

¥y = —ax4+ 2 [1)
¥ o= Z2x—73 [2)

Find some points that are solutions of equation (1), For this, choose some values for x and
find the corresponding walues of y.

COrganize the results in a table.
x | =2 ([=-1]0 1 2
¥ 8 512 -1|-4

The points are (-2, 8), (—1, 5), (0, 2), (1, —1), and (2, —4).

HMow, plotthe points on a coordinate plane and connect them with a straight line.

¥

5432 2 345678 9x
(1,-1)
-2
-3
-4 (2. -4)
-5




similarly graph equation (2) on the same set of axes.

Identify the point of intersection of the graphs. From the graph, the lines appear to
intersect at (1, —1).

y=21x-3

Check

In order to check the solution, substitute 1 for x, and —1 for ¥ in equations (1) and (=),

¥e= =342 W= Zx— 3
12 Samy+e ~11 2my-3
14 342 1% 23

] =] 1= -1 -

Therefore, the solution 1s (1, =17,



Answer 3gp.

Humber the equations.
Bx—y =28 [1)
x4+ 2y = —16 [2)

Write equation (1) in slope-intercept form. For thiz, subtract Bx from each side.
Bx — ¥y —bx = 8- 8x

-¥ = 8- 8%

Diwvide each side by —1.

-y _ 85— Bx
-1 -1
y = —84+8x (3)

Find zome points with coordinates that are solutions of equation (3). For this, choose
some walues for x and find the corresponding values of v

Organize the results in a table.
x| -2 | -1 o] 12
y|-24 |-16|-8|0 |8

The points are (=2, =241, (-1, =16), (0, -8), (1, 0), and (2, 8).

How, plotthe points on a coordinate plane and connect them with a straight line.

L B




cimilarly, graph equation (2) on the same set of axes.

15%'}'

10 8x— y=8

Identify the point of intersection of the graphs.

15‘_LJ'

10] 8¢ y-8

From the graph, the lines appear to intersect at about (0, =5



Check

In order to check the solution, substitute O for x, and —8 for ¥ in equations (1) and ().

=16
- 16
-16

eIl eIl
V.r T

x4+ 2
-1

3(0) + 2(-8

ca Cd G
=1 el

~ g
[

-16

-16

Therefore, the solution 1s (0, =8,

Answer 4e.

(1)
)

y=5x+2
=3x

To graph the linear system and estimate the solution.
¥

Consider the following system

We begin by graphing both equations.




From the graph_ the lines appear to intersect at the poi.tlt{—]_, —3} -

And we check this algebraically as follows:
Equation (1): pyp=>5x+2

—3=5(—1]+2 Let (x,}‘]=[—]_,—3}
—S=-"54+2 Simplifsy
—S=-73 True

Equation (2): p=3x
—3=3[—1} Let [:x,}‘]=[—]_,—3}
—3—=_3 True

Therefore, the solution is {—l,—E] ]

Answer 4gp.

To solve the following system, then classify.
2x+5py=6 .. (1)

4x+10y=12 (2)

We begin by graphing both equations.

We observe that, the graphs of both equations have the same line.
»o0, each point on the line 1s a solution, and the system has infinitely many solutions.

Therefore the system 1s consistent and depf:ndﬂm:l_

Answer 5e.
Mumber the equations.
¥y =—-x+73 (1)
—x=3y =1 (2]

Find some points that are solutions of equation (1) For this, choose some values for x and
find the corresponding values of ¥

COrganize the results in a table.
x |—-2|-1|0]1]|2%
¥ 5 41321

The points are (-2, 5), (—1, 4, (0, 2), (1, 2), and (2, 1.



How, plotthe points on a coordinate plane and connect them with a straight line.

lJ'

(0, 3)

SING2)

1 2,1)
p ¥
6 5 4 3 -2 -1 1 2 N4 5 6

2

-3

-4

"6 -5 4 -3 -2 -1 ] 4 5 6




Identify the point of intersection of the graphs.

From the graph, the lines appear to intersect at (4, =17

Check

In order to check the solution, substitute 4 for x, and —1 for ¥ 1n equations (1) and (2).

y=-x5+3 —x -3y = -1

12 443 —4-3(-1) L

1= ] - —4+3 L
1=-1 v

Therefore, the solution 15 (4, 1),

Answer 5gp.

Write equation (1) 10 slope-intercept form. For this, subtract 2x from each side first.
ix— 2y — 3x = 10 - 3x

— 2y = 10 - 3x

Divide each side by —2.
-2y 10— 3x

-2 =2

y=2z-5 (3



Find some points that are solutions of equation (2). For this, choose some values for x and
find the corresponding walues of y.

Organize the results in a table.
x|-2| -1 |0 1 2
y|-8|[-65|-5|-32|-2

The points are (-2, —8), (-1, —6.5), (0, =5}, (1, -3.5), and (2, -2).

Iow, plot the points on a coordinate plane and connect them with a straight line.

Ix—2y=10

0l
Y

since the two lines have no point of intersection, the system has no solution.

Therefore, the given system 15 inconsistent.



Answer 6e.

To graph the linear system and estimate the solution.

Consider the following system
x+2y=2 . (1)

x—4y=14 2)

We begin by graphing both equations.

R s "

From the graph, the lines appear to intersect at the point(6.—2).

And we check this algebraically as follows:
Equation (1): x+2y=2

ﬁ+2(—2}=2 Let [x,y]=(6,—2}
6—4=2 Simplify
2=2 True
Equation (2): x—4y=14
5—4{—2) =14 Let (x.¥) =(6, —2)
14=14 True

Therefore the solution 1s/(6,—2))| .

Answer 6gp.
To solve the following system and then classify.
—2x+y=5 .. (1)
y=—x+2 . (2)



We begin by graphing both equations.

From the graph, the lines appear to intersect at the point(—1,3).
And we check this algebraically as follows:

Equation (1): —2x+y=>5
—2(-1)+3=5 Let (x.¥)=(-L13)
2+3=5 Simplify
5=5 True
Equation (2): y=—x+2
3=—[—l]+2 Let l:x=_}‘]=(—l,3}
3=1+2 simplify
3=3 True

Therefore the solution is(—1,3).
Thus the system 15 consistent and mdependent

Answer 7e.
Humber the equations.
¥ = 2x—-10 [1)
x—4y =5 [2)

Find some points that are solutions of equation (1), For this, choose some values for x and
find the corresponding walues of .

Organize the results 1n atable.
x| -2 | -1 i 1| 2
y |14 |12 |-10 -8 | -6

The points are (-2, —14), (—1, —12), (0, =109, (1, —8), and (2, —6).



Now, plotthe points on a coordinate plane and connect them with a straight line.

Ay

<10 -8 @

Ay
4
?
X
- >
10 -8 -6 -4 -2 4/ & 8 10
27
¥y = 2x—-10
x=-4p =5 =
=G




Identify the point of intersection of the graphs.

Iy

y=2x-10

From the graph, the lines appear to intersect at (5, 0.

Check

In order to check the solution, substitute 5 for x, and 0 for v 1n equations (1) and (<),

¥y = 2x—10 x—4dv = 3
0L 2(5)-10 5-4(0) L 5
0L 10-10 5_0t 5
0=0 - 525

Theretore, the solution 15 (2, 0.

Answer 7gp.

Let x be the number of rides and ¥ be the total cost.

Write a verbal model to form an equation for Option A

Total cost Cost per nide Mumber of ndes IMonthly fee
(dc::llars:l - (dollarsfﬂde) | [r‘ides) " [dc-llars)
U U U U
¥ = 1 : x + 1)

Anequation for the total cost of Option A 15y =x + 36



How, write a verbal model form an equation for Option B

Total cost Cost per ride Mumber of nides
(dollars)  (dollarsiride) (rides)

U i U

v = 2.5 : x

Ln equation for the total cost of Option B 15 v = 2.0x.

Humber the equations.

¥ = x4+ 36 [1:]
¥ = 2.5x [2)

Find some points with coordinates that are solutions of equation (1)
Choose some walues for x and find the corresponding values of »
Organize the results in atable.

x| 5|10 |15 20|25
4146 (5156 | 61

The points are (5, 41), (10, 46), (15, 519, (20, 56), and (25, 613,

Flot the points on the coordinate plane and connect the points with a straight line.
Label the x-axis with “Number of rides™ and the y-amis with “Total cost (dollars).”

AV

(25, 61) y=x+36

(10, 46)

Total cost (dollars)

30

20

10

0 5 10 159 20 25 30 35
Number of riders



sirilarly, graph equation (2) on the same set of axes.

Total cost (dollars)

-
| i

0 5 10 15 20 25 30 5 x
Mumber of riders

Identify the point of intersection of the graphs.

Total cost (dollars)
[ += £ =)/ =]
& o o = =

[
[

—
=

0 5 10 15 20 25 30 35 x
Mumber of riders

The lines appear to intersect at (24, 600, The solution 15 (24, 607,

Thus, the total costs of the gym membership plans will be equal after 24 rides.

Answer 8e.

To graph the linear system and estimate the solution.
Consider the following linear system 1s
—x+6y=—-12 (1)
x+6y=12 (2)



We begin by graphing both equations.

4
X

4] —x+6y=-12 t-llﬂ.]
B
-
-10
12
4

From the graph, the lines appear to intersect at the pomt(lﬁ,ﬂ) i
And we check this algebraically as follows:
Equation (1): —x+6y=—12
—12+ﬁ(ﬂ]=—12 Let (x,y]z(—ll,ﬂ]
-12+0=-12 Simplify
—12=-12  True
Equation (2): x+6y=12
12+6{ﬂ)=12 Let [x,}']z(llﬂ}

124+0=12 Simplify
12=12 True

Therefore the solution 1s (12,{!) )

Answer 9e.
Huraber the equations.
y = —3x-2 (1)
Sx 4 2y = =2 [2)

Find zsome points that are solutions of equation (1), For this, choose some values for x and
find the corresponding values of y.

Drganize the results in a table.
x | -2 |-1 0 1 2
r 4 L ||=%2 |- =3 | =5

The points are (=2, =), (=1, 1), (0, =2}, (1, =5), and (2, —8).



Mow, plot the points on a coordinate plane and connect them with a straight line.




Identify the point of intersection of the graphs.

From the graph, the lines appear to intersect at (=2, 4.

Check

In order to check the solution, substitute —2 for x, and 4 for v in equations (1) and (2).

¥ = —3x— 2 Sx 42w = <2
4l _3-2)-2 5(-2)+2(4) L -2
4l -2 10+8L -2
4= 4 % 2= -2 v

Therefore, the solution 15 (=2, 4).

Answer 10e.

To graph the linear system and estimate the solution.
Consider the following system

p=—3i—13
—x—2yv==4 . (2)



We begin by graphing both equations.

— RF LI Jde N O =] 0O WD O

1 %9 ¢¥wﬂ'

ix—13

From the graph, the lines appear to intersect at the point(—ﬁ, 5} -

And we check this algebraically as follows:
Equation (1): y=-3x-13

5=-3(-6)-13 Let (x,¥)=(-6.5)

5=18-13 Simplify
5=5 True
Equation (2): —x—2y=—+4
—~(—6)-2(5)=—4 Let (x.¥)=(-6.5)
6—10=—4 Simplify
—4=—4 True

Therefore the solution is|(—6.5)|.

Answer 11e.
Humber the equations.
x—Ty =6 [1:1
—3x 4+ 2ly = -18 [2)

WWrite equation (1) in the slope-intercept form. For this, subtract x from each side.
x—tfv—x=6-1x

Ty =6-x

Diwvide each side by =7
—Fy b —x
—7 =7

= (3

1| —

5,
Y T3



Find some points that are solutions of equation (3). For this, choose some values for x and
find the corresponding values of v

Crganize the results in a table.
x| -2 |[-1 i 1 2
y|-114 | =1 -086 | =071 |-057

The points are (=2, —1.14), (=1, =1), (0, =0.86), (1, —=0.71), and (2, —0.57).

Mowr, plot the points on a coordinate plane and connect them with a straight line.

A ¥

x—Typ=6 ,

=
2 2 G
(0, .56y (2, =0.57)
1, =0.71)

i1

A

similarly, graph equation (2) on the same set of azes.

JL_]_'
A
7
x—y=6|
« —

Y

The graphs of the equations coincide. Thus, the given systemn has infinitely many
solutions.



Answer 12e.

To graph the linear system and estimate the solution.
Consider the following system of equations
yv=4x+3 (1)

W0x-5y=-15 ... 2)

We begin by graphing both equations.

¥

We observe that, the graphs of the equations are the same line.
S0, each point on the line 15 a solution, and the system has infinitely many sulut:ioﬂs|.

Answer 13e.

Mumber the equations.
Sx—dy =3 [1)

x4+ 2y =12 (2]

Write equation (1) in slope-intercept form. For this, subtract Sx from each side.

Sx—4dy—-50x = 3-0x

Ay = 5= 3%
Diwide each side by =4
—dy  3-5x
—4 —4
2005



Find some points with coordinates that are solutions of equation (3). For this, choose
some values for x and find the corresponding values of v,

Droganize the results 10 a table.
x| =2 |=1 0 1 2
P =320 -2 |-075 05175

The points are (=2, =3.25), (=1, =23, (0, =075, (1, 0.5), and (2, 1.75).

Mow, plot the points on a coordinate plane and connect them with a straight line.
Ay
Sx—4yp =3

(2, 1.75)

Y=

similarly, graph equation (2) on the same set of axes.

Ay

Jx+2y =15

F

Y=

Sx-dy =3




Tdentify the point of intersection of the graphs.

Ay

Ju+2yp =15

Y=

A

From the graph, the lines appear to intersect at about (3, 2.

Check

In order to check the solution, substitute 3 for x, and 3 for ¥ in equations (1) and (2).

Sx -4y = 3 x4+ 2y = 10

5(3)—4(3) £ 3 3(3)+2(3) £ 15

15-12 2 3 946 L 15
323 15=15 +

Therefore, the solution 1z (3, 3).

Answer 14e.

To graph the linear system and estimate the solution.
Consider the following system of equations
Ix+y=—17 ... (1)
3x—-10y=24 .. __. (2)



We begin by graphing both equations.

Ix=10y=24

From the graph, the lines appear to intersect at the point(—2,-3).
Now we can check this algebraically as follows.

Equation (1): Ix+y=—17
?{—2}+(—3)=—1?
-14-3=-17
—17=-17
Equation (2): 3x—10y=24
3[—2)—1[}[—3}:24
—-6+30=24
24=24
Therefore the solution 1s|(—2.-3)|.

Answer 15e.

Mumber the equations.
—dx -y =2 (1)
Tx+2y = -5 (2:1

Let (x, yv)= (—1 —3}
Simplify

True

Let (x.¥)= (—2, —3}
Simplify

True



WWrite equation (1) in slope-intercept form. For this, add 4x to each side.
—dx -y +4x = 2+ 4x

-y = 2+4x

Divide each side by -1,

-y _ Z2+4x
-1 -1
== 2= dx (3]

Find some points that are solutions of equation (3). For this, choose some values for x and
find the corresponding values of .

Organize the results 1n atable.
x | -2 | -1 0 1 2
¥ & 2| -2 |-6|-10

The points are (=2, €), (=1, 2), (0, =2), (1, =6), and (2, —10).

Mow, plot the points on a coordinate plane and connect them with a straight line.

"-,I'




similarly, graph equation (2) on the same set of axes.

From the graph, the lines appear to intersect at (1, —6).

Check

In order to check the solution, substitute 1 for x, and —6 for ¥ 1n equations (1) and (2).

—4x—y =2 Tr+dy = -5

—4(1)—(—5)% 2 ?[1)+2(—6)3= —5

—4+6 2 2 7-121 -5
2=2 v 5=-5 v

The solution 15 (1, —6&). Therefore, the correct answer 12 choice C.



Answer 16e.
Consider linear system 3x—2y=2
x+2y=6 —— (2)

Also given that (‘-‘], —1) 1s the solution of the given system.
Now check this algebraically as follows.

Equation (1): 3x—2y=2

E[G}—E[—I:}:Z Let [Ly}:([},—l]
0+2=2 Simplify
2= True

Equation (2): x+2y=06

0+2(-1)=6 Let (x.y)=(0,-1)
0-2=6 Samplily
—-2=6 False

So. the point (0,—1) does not satisfy the equation (2).
S0, {U,—l) 15 not the solution.

To find the correct solution, begin by graphing both the equations.

F N
5 1




From the graph the lines appear to intersect at the point ( 2, 2] .
Now check this algebraically as follows

Equation (1): 3x—2y=2

3(2}—2[2]=1 Let (x,y}z{ﬁ,?)
6—4=2 simplify
F=2 True

Equation (2): x+2y=6

2+2(2)=6 Let (x,¥)=(2.2)
2+4=6 Simphify
6=6 True

Therefore the solution 1s {2,2} )

Answer 17e.
Mumber the equations.
¥ o (1)
3x+y =35 (2)
Graph equation (1), This graph 15 a horizontal line passing through (0, =13,

I 4%
121}

A
Y Y=

¥

Write equation (2) in slope-intercept form. For this, subtract 3x from both the sides.
X+ y—3x=50-3x

y=5-3x (3

Find some points that are solutions of equation (2). For this, choose some values for x and
find the corresponding values of .

Organize the results 1n a table.
x| -2 |-1]0]1 2
¥ 11| 8|52 |-1

The points are (-2, 113, (=1, 8), (0, 53, (1, 2), and (2, -1},



MNow, plot the points on a coordinate plane and connect them with a straight line.

Y=

 J

L B

k J

From the graph, the lines appear to intersect at (2, —1). The systermn has exactly one
solution. Thus, the given system is consistent and independent



Answer 18e.
Consider linear system,_
2x—y=4
a—d=—l
The graphs of these equations are shown below:

The graph of the equations are intersect at a single point (3,2).
Thus the system 1s consistent and independent.

Answer 19e.
Mumber the equations.
y=3x+2 (1)
¥ = 5% — 2 [2)

Find some points with coordinates that are solutions of equation (2). For thiz, choosze
some values for x and find the corresponding walues of w.

Crganize the results in a table.
x [-2|-1[0([1]2
rl-4|-1(2 |58

The points are (-2, =), (=1, =13, (0, 2), (1, 51, and (2, 8.



How, plotthe points on a coordinate plane and connect them with a straight line.

similarly, graph equation (2) on the same set of axes.

l'.'l"

=ince the two lines have no point of intersection, the svstem has no solution.

Therefore, the given system 12 inconsistent



Answer 20e.

Consider the linear system,
y=2x-1
—6x+3y=-—3

The graphs of these lines are shown below:

¥

From the graph, we observe that the graphs of the equations are the same line.
So, each point on the line 1s a solution and the system has infinitely many solutions.

Therefore the system 1s consistent and dependfmﬂ_

Answer 21e.

Mumber the equations.
—20x 412y = =24 (1)

Sx -3y =6 (2)

Write equation (1) 10 slope-intercept form. For this, add 20x to each side first
—20x + 12y + 20x = =24 4+ 20x

12y = —24 + 20%

Diwvide each side by 12,
12y  —24 +20x

12 12

20
= =2
b Th (2




Find some points that are solutions of equation (3. For this, choose some values for x and
find the corresponding values of v

Organize the results in atable.
x| -2 —1 0 1 2
¥ |-5033 | =367 | -2 |-033 1353

The points are (-2, —5.33), (=1, —=3.67), (0, -2), (1, —0.23), and (2, 1.33)

How, plotthe points on a coordinate plane and connect them with a straight line.

.-1. ' . . ' ' .
7 6 -5 -4 -3 2 -1

!

(-1, -3.6T)

(—2,-5.33)

Y

Ay

S5x—3y =6
7 6 -5 -4 -3 -2 - 2 3 45 §
-
20x+12y = ~24

The two equations have the same graph. Thus, each point on the line 15 a solution and the
system has infinitely many solutions.

Therefore, the given systetn 12 consistent and dependent.



Answer 22e.
Consider linear system
4x—5y =0
Ix—5y=->5
Begin by graph both equations:

From the graph. we observe that the graphs of the equations intersect at a single point
(5.4).
Thus the system 15 consistent and independent.

Answer 23e.

HMumber the equations.
ax+Fy =6 (1)

2x 4+ 59y = 4 [2)
Write equation (1) 10 slope-intercept form. For thiz, subtract 3x from each side first
x4+ Ty —3x = 6 - 3x
Ty =-Sx+6

Divide each side by 7.

T"_y B —3x+ 6
7 7
3 &
¥ ===kt (3)



Find some points with coordinates that are solutions of equation (3). For this, choose
sotne values for x and find the corresponding walues of ¥

Crganize the results in a table.
x | =2 -1 0 1
p | 171|125 | 086 | 043 | O

The points are (-2, 1.71), (=1, 1.2, (0, 0.86), (1, 0.43), and (2, 0).

Mow, plot the points on a coordinate plane and connect them with a straight line.

(-2, 1.71)

(-1, 1.20) |
(0, 0.86) {1, 0.43)
. (2.0
Y rETrELE
-1
el |
4l
¥

similarly, graph equation (2) on the same set of azes.

The graphs of'the equations appear to intersect at {2, 0). Thus, the system has exactly one
solution.

Therefore, the given systemn 15 consistent and independent.



Answer 24e.

Consider the linear system
dx+5y=3
6bx+9y=9
The graphs of these equations are shown below:

b
4

\

From the graph, we observe that the graphs of the equations intersect at a single
pc:-int{—3,3]_
Thus the system is consistent and independent.

Answer 25e.

Humber the equations.

ax + 9y = 15 [1)
Sx—z2y =17 [2)



Write equation (1) 10 slope-intercept form. For this, subtract 5x from each side first.
8x + 9y —8Bx = 15— 8x

By = 15— 8x

Divide each side by 9.

9y _ 15— 8x
g g
g 15
= ——xr 4+ =
b 3 *t 3 ()

Find some points that are solutions of equation (3). For thiz, choose some values for x and
find the corresponding values of v,

Crganize the results in a table.
x| -2 | -1 i 1 2
y | 344|256 | 167 | 078 | -0.11

The points are (=2, 3.44), (=1, 2.56), (0, 1.673, (1, 0.78), and (2, -0.11).
How, plotthe points on a coordinate plane and connect them with a straight line.

A
IS

Bx +9y=15

(0, 1.67)

(1, 0.78)
(2, -0.11)




similarly, graph equation (2) on the same set of axes.

Sv—2y=17

Bx + 9y =15

The graphs of the equations appear to intersect at (5, —1). Thus, the system has exactly
one solution.

Therefore, the given systetmn 15 consistent and independent.

similarly, graph equation (2) on the same set of axes.

x + 9y =15 Sx—2y=17

The graphs of the equations appear to intersect at (3, —1). Thus, the system has exactly
one solution

Therefore, the given systetmn 15 consistent and independent.



Answer 26e.
Consider the linear system,

1
2 x-3p=10
Y

1
—x+2y=-2
Fragsd

The graphs of these equations are shown below:

—p-
-':

=t P W s 0N O~ 0 W o

17454 2p=-2
109 8 7 B X

b4
EETEEEEEE

[

(8.-2)
1/2x-3y=1

= =1 CTR

= o do =

'
—_

From the graph, we observe that the graphs of the equations intersect at a single
point |(8.-2)|.
Thus the system is consistent and mdep@ndem!

Answer 27e.

HMumber the equations.

2x -2y = =15 (1)



Write equation (1) 10 slope-intercept form. For this, subtract 3x from each side first.
3x — 2y —3x = -10-3x
-2y = —-15-3x

Divide each side by =2

—dy -l -13x
-2 -2
3 15
= —x+— 3
y=gxt— 0O

Find some points that are solutions of equation (3). For this, choose seme values for x and
find the corresponding values of .

Organize the results in a table.
x|-2|-1[0|1] 2
y 456 759|105

The points are (=2, 4.5), (=1, 6), (0, 7.5), (1, 9), and (2, 10.5).

How, plotthe points on a coordinate plane and connect them with a straight line.

Y =

A

4%
]
Ls )
-
—
% |
el




similarly, graph equation (2) on the same set of axes.

The two equations have the same graph. Thus, each point on the line 15 a solution and the
system has infinitely many solutions.

Therefore, the given system 15 consistent and dependent.

Answer 28e.

Consider the linear system,
5

2 g =il
il
1
Sx-2y=—
Y=y

The graphs of these equations are shown below:

(5/2)w-p=-d

T




From the graph, it 15 observed that the graphs of the equations are two parallel lines.
Because the two lines have no point of intersection, the system has no solution.

Therefore the system 1s inconsiatmﬂ_
Answer 29e.
Mumber the equations.
-12x 4+ 16y = 10 (1)
x+4dy = -6 (2]

Write equation (1) in slope-intercept form. For this, add 12x to each side first
—12x+ 16y +12x = 10+ 12x

léy = 10+ 12x
Divide each side by 16
16y 10 +12x
16 16
3 5
= —x+= (3
y=37+3 0

Find some points that are solutions of equation (2. For this, choose some values for x and
find the corresponding values of y.

Organize the results in a table.

X -2 =1 0

1 2
po| —0E7S | =0125 | 0625 | 1.575 | 2125

The points are (-2, —0.875), (=1, —0.125), (0, 0.625), (1, 1.375), and (2, 2.125).

MNow, plot the points on a coordinate plane and connect them with a straight line.

(-1, -0.125)
5 -4 -3 -2

(-2, -0.875)




similarly, graph equation (2) on the same set of axes.

The graphs of the equations appear to intersect at a point. Thus, the system has exactly
one solution The given system 15 consistent and independent.

The correct answer 15 choice A

Answer 30e.

(a)

Consider the system
y=—x+3

-x—3y=-1

The graphs of these equations are shown below:

F %
T

From the graph, 1t 15 observed that the graphs of the equations are intersect at a single
point |(4.-1)|.
Thus the system of equations has only one solution.




(b)

Consider the system
y=3x+2
y=3x—-2

The graphs of these equations are shown below:

F
5 1

¥

From the graph. it 15 observed that the graphs of the equations are two parallel lines.
Because the two lines have no point of intersection, the system [has no solution|.




(c)

Consider the system

x—Ty=6

—3x4+21y=-18

The graphs of these equations are shown below:

A
5 +

I

w2 =18

From the graph, we observe the graphs of the equations are the same line.
=0, each point on the line 15 a solution, and the system has infinitely many sulutinﬂs|_

Answer 31le.

Mumber the equations.
y=|x+2| (1)
y=x (2)

We have to graph equation (1), For this, identify the vertex of the graph of the equation.

The wertex of the graph of y=|x — & |+ k15 (h, &) Compare the equation with the
standard form We get=—-2 and k=10

The wertex ofy=|x +2 |15 (=2, 0.



Plot the vertex on a coordinate plane.

W & o o~

I

(-2, )
6 5 -4 -3 2 - 1 2 3 4

L
-y

L
=3

Mow, find another point on the graph and plot it.
substitute 2 for x in the equation.

y=|2+2|
sirnplify
y=4

Thus, another point on the graph 15 (2, 4).

How, plot the point (2, 4) on the graph.

0 o = e

o
L

I

-y

1
T
i

1
.

i
fa

]
P

1
—
-
B
L
o N
Ln
o




Tse symmetry to find a third point on the graph and plot 1t We know that the graph of an
absolute value function 15 symmetric about the vertical line passing through the vertex.

since the vertex of the graph of equation (1) 18 (=2, O, the graph 1z symmetric about the
line x =—2. The point (2, 4) 15 4 units to the right of the line x = —2. Thus, by symmetry, a
third point on the graph1s (=2 -4, 4 or (=6, 4.

Flot the point (=6, 4) onthe graph

&g = B

e

-l:: G, 'I]

W
]

= R

(20

2

6 -5 -4 -3 -2 -1 1 2 3 4

h
=3}




Graph equation (21 on the same axes We know that the graph of v = x 13 a straight line
passing through the origin.

-

6 -5 4 -3 -2 - 1 2 3 4 5 &

The graphs do not intersect at any point. Thus, the system has no solution.

Answer 32e.

Consider the system
y=p-1 (1)
y=—x+4 . (2)

The graphs of these equations are shown below:







From the graph_ the lines appear to intersect at the point {2_5,1_5 ))-
Check this algebraically as follows

Equation (1): y= |x—l|

1.5=[2.5-1 Put (x.y)=(2.5.1.5)
1.5=[1.5| Simplify
15=15% True

Equation (2): y=—x+4
15=-25+4 Put (x,¥)=(2.5.1.5)
1.5 =15 True

Therefore the solution is |(2.5,1.5)].

Answer 33e.

Humber the equations.
y=lx[-2 (1)
y =2 (2)

“We have to graph equation (1), For this, identify the vertex of the graph of the equation.

The wertex of the graph of y=|x - & |+ k15 (&, k). Compare the equation with the
standard form We geth=0and b =-2.

The wertex of y=|x|— 213 (0, =2).

Plot the vertex on a coordinate plane.

A

61y

51

al

a1

21

11
- T
6 54321 | 123456

29 (0, =2)

-a]

4

=51

b

Y



Mow, find ancther point on the graph and plot 1t

substituted for x 10 the equation.

y=|3]-2
simplify.
y=3

Thus, another point on the graph 15 (5, 3).
Now, plot the point (5, 2) on the graph

A
6{F
A
4l
34 s (3. 3)
21
14
. o
6 54321 [ 123456
Zg (0, -2)
3l
A
=51
&l
Y

Use symmetry to find a third point on the graph and plot 1it. We know that the graph of an
absolute wvalue function 15 symmetric about the vertical line passing through the vertex

since the wvertex of the graph of equation (1) 18 {0, =2), the graph 1z symmetric about the
v-axis. The pownt (5, 23 13 5 units to the right of the x-ams. Thus, by symmetry, a third
point on the graph 1z (=5, 2).

Flot the point (=5, 3) on the graph

A
61 F
51
al
ol-5.3) 5 o (5 3)
a1
1
d ok
6 5 432 | 12345686
=20, =2)
-zl
4
=51
v

Y



Connect the points with a V-shaped graph

Graph equation (2) on the same axes. We know that the graph of v = 2 15 a horizontal line
passing through (0, 2.

W & n @&

k
&)

F 3

6 5 4 -3 2\

n b

[ =t




Identify the point of intersection of the graphs.

[ SIS = N oo

(—4, 2) \
6 5 -4 -3 2\

A

& ofn bk

The lines appear to intersect at (=4, 20 and (4, 2).

Check

For[—4,2)

2 =|-4]-2 2= 2
2=4-2

2 =2 v

For[-ﬂl,E)

_}f:|x|—2 ¥ =2
2=4]-2 2=2 v
D=4-2

2 =2 v’

Therefore, the solutions are (=4, 2) and (4, 2).



Answer 35e.

Let x be the number of hours worked az life guard and v be the number of hours worked as
cashier,

Write a verbal model for the total time.

Mumber of hours Mumber of hours Total number of
worked as lifeguard + worked as cashier = hours worked
[ht::lurs:l [hours) (hours)
U U U
x + ¥ = 14

The required equation 13 x +y =14

Now, write a verbal model for the total amount earned.

Amount Mumber Armount Mumber Total
o
garned of hours garned of hours
atnount
per hour - wortked az + per hour - worked as =
earned
as lifeguard lifeguard as cashier cashier
(dollars)
(d@llarsfh@ur:l [hours) [dollarsﬂmur) (hours)
1} 1} 1} I} 1}
3 : x + & : ¥ = 96

The required equation 15 Bx + &y = 96,

IMumber the equations.
x+y =14 (1)
Bx + 6y = 96 [2)

“Write the first equation in the slope-intercept form. For this subtract x from both the
sides.
x+y—x=14-x

yv=-x+14 {3

Find some points with coordinates that are solutions of equation (3).
Choose some values for x and find the corresponding walues of v,
Organize the results in a table.

x | 0|1 |23 |4
» |14 (1512 |11 |10

The points are (0, 14), (1, 12, (2, 12), (3, 11), and (4, 10).



Plot the points on the coordinate plane and connect the points with a straight line.

Label the x-ams with “Humber of hours worked as lifeguard”™ and the w-axis with
“Number of hours worked as cashier.™

AV

144
12

10

1.\'umhﬂ' of hours worked as cashier

0 1 2 3 4 5 G X
Number of hours worked as lifeguard

similarly, graph equation (2) on the same set of axes.
AV

14

12

Bx + 6y =96

10
X+ -

l.‘\'umhw of hours worked as cashier

1 2 3 4 5 G X
Number of hours worked as lifeguard

Y



Tdentif¥ the point of intersection of the graphs.

AV

14

12
Bx + 6y =96

10
X+ e

lﬁéumhur of hoors worked as cashier

0o 1 2 3 4 5] B X
Number of hours worked as lifeguard

The lines appear to intersect at (6, &), The solution 13 (6, ).

Theretore, vou worked & hours as lifeguard and 8 hours as cashier.

Answer 36e.

During one calendar vear, a state trooper 1ssued a total of 375 citations for warnings and
speeding tickets.
Let x be the citation for warnings and v be the citations for speeding tickets.

From the given data, we write the linear system as
x+y=375 ... (1)

x—y=31 ___ 2)
To solve the system, add equations (1) and (2),
(1) : x+y=375
(2] : x—y=37
2x=412 Add

Substitute the value of x 1n one of the equations,

x+y=375 Equation (1)
206+ v=375 Substitute 206 for x
y=169 Simplify

Therefore 1ssued warnings are 206 and the speeding tickets are 169.



Answer 37e.

Let x be the number of days and v be the total cost.

Write a wverbal model to form an equation for Option &

Total cost B Initiation fee " Cost per day _ TMhumber of days
(dollars) (dollars) {dollars/ day) {days)

Ul U U U

¥ = 121 + 1 : x

LAn equation for the total cost of Option & 15y =121+ =x.

MNowr, write a verbal model fortm an equation for Option B

Taotal cost B Initiation fee Ly Cost per day _ Mumber of days
i(dollars) (dollars) (dollars/ day) (daws)

Ul il U U

¥ = 0 + 12 : x

Ln equation for the total cost of Option B 15y = 12x.

Humber the equations.

v =121+=x [1)
v = l2x [2)

Find some points with coordinates that are solutions of equation (1)
Choose some values for x and find the corresponding wvalues of v
Organize the results in atable.

x| 5 |10 15 | 20 | 25
¥ | 126 1131|136 | 141 | 146

The points are (5, 126), (10, 1313, (15, 136), (20, 141), and (25, 146)

Plot the points on the coordinate plane and connect the points with a straight line.
Label the x-amis with “Number of days™ and the y-ams wath “Total cost (dollars).”

LY

(25, 146)
¥y = 121 + x

(20, 141)

150 (10, 131)
(15, 136)

Total cost (dollars)

5| (5. 126)

5 0 45 20 25 30 35 4D
Number of davs

R



similarly, graph equation (2) on the same set of axes.

Ay

Total cost (dollars)

iy 5 10 15 20 25 30 35 4Dx
Number of davs

Identify the point of intersection of the graphs.

LY

11, 132)
{ J'TIEI X

Total cost (dollars)

0 | ] 10 15 20 25 30 35 40x
Number of davs
The lines appear to intersect at {11, 132). The solution 15 (11, 132

Thus, the total costs of the gvym membership plans will be equal after 11 days.
In order to find the change if the daily cost of Option B increases, solve equation (2) for

It 1z noted that if the cost per day increases, the total costy will be divided by a large
number. This will decrease the quotient x, which 1z the number of days.

Theretore, if the daily cost of option B increases, the plans will be equal in fewer days,



Answer 38e.

The price of refrigerator 4 15 $600 , and

The price of refrigerator B 1s$1200

Also the cost of electricity needed to operate 4 15 $50 per year
And the cost of electricity needed to operate B 1s $40 per year

(a)
Thus write the equations for the cost of owing refrigerators as,

Refrigerator A y=50x+600
Refrigerator B : y=40x+1200

Where x denotes the number of years.
And v denotes the cost of owing refrigerators

(b)

e

X

— —
L 10 20 30 40 50 60 70 20 90700

From the graph, observe that after |60 years| the total costs of owing the refrigerators are
equal.

© [Yes

Because the cost of owing the refrigerators are equal

That 1s for refrigerator 4 : y=50x+600

y=50(60)+600 (Since x=60)
Simplify
3 =3600

And for refrigerator B : y=40x+1200

y=40(60)+1200 (Since x=60)

Simplify
3 =3600



Answer 40e.

Here 4 1s the distance (in feet) from the park after [ sec.

(a)
From the given data,
The equation giving your distance from the park after ¢ sec 1s d = 25t + 5000

000 y

6500 1
6000+
55001
5000 1
45001
4000 ¢
35001
3000
25001
20001
15001
10001

500} X

U B 100 150 200 EH

d=25t+5000

dl=151+3000

(b)
Know that,

The time taken to travel by vou to park 1s,
distance

Time =
speed

- 5000
25
=200 sec

You and your friend reach part at same time
Therefore the speed of vour friend travel to park 1s

_— distance

time
3000
200
=15 fi/sec
Therefore speed of your friend 1s |15 fi/sec|




{c) The equation giving your friends distance 4 (in feet) from the park after fsec 1s
d =15t +3000

ty
o001

EBO0 T
BOO0 T
55007
5000 1
4500 1
4000 1
2500 1

d=25t+5000

d=15t+3000
30004

25001
2000 1
15001
10007

5007 ;‘{'

0 ' ' } t -
50 100 150 200 250

Answer 41e.

subtract 2x from each side of the equation.

Bx+1-3x = 3x-14 - 3x
Sx+1=-14

MNow, subtract 1 from each side.
Sx+1-1=-14-1

Sx = - 15
Divide each side by 5.
S _ -1
5 5
E=—-5

The zolution 1z —3.

CHECK
substitute —3 for x 10 the oniginal equation

sx+1=3x-14
3(—3)+1=: 3(—=3) - 14
24 +1= —9-14

03 = —23 v

The zolution checlrs.



Answer 42e.
Consider the equation

—-4{_::+ 3}=5x+9

—Ax—12=5x+9
Ax—5x—12=5x4+9—5x
—Ox—12=9
—Ox=21

21
xX=——

Therefore, x=|—

Answer 43e.

Distributive property
Subtract on both sides 5x

Add on both sides 12
Dhvide on both sides by —9

Simplify

subtract E x from each side of the equation

3 5
itd—=—x=—x————=x
2 2 4
o_1.__3
2 4
Mowr, subtract 2 from each side.
Z—lx—E = —E—E
2 4
1 13
- — X = - —
2 4

Multiply each side by —2.

ERIREE

The solution 15 E

CHECK
mubstitute — for x in the original equation,
o Ex 2
2 4
13 7 3(13] 5
—+2= | =|-=
2, 2 4
1713 5
2 4 4
LU
2 2

The solution checls.



Answer 44e.
Consider the equation

x—18/=9

Know that

If|x|=a,then xX=aor x=—a
Thus,
x—18=9 Or x—18=-9
Add on both sides with 18 Add on both sides with 18

r=27 x=9

Therefore, x = {9;2?}.

Answer 45e.

In order to solve an absolute value equation | ax + & |=¢ where ¢ > 0, rewnte as two

equations ax +& =c or ax + & =—c Thus,
dx+5=12 o Zx4+5=-12.

solve each equation.

subtract O from both sides of the first equation and the second equation.
2x+5-5=12-5 o 2zx+45-5=-12-5

2:{:? 2}::_1?

Diwvide each side of the first and the second equation by 2.

2z 7 ey =17
- = — of - =
2 2 2] 2
7 17
r = — r= —
2 2
i 17

Thus, the solutions are — and — —.



CHECK

substitute % and —g tor x 10 the original equation.

7 17
I=E R’=_E
|25+ 5] = 12 |2x +5] = 12
‘2[1] 5Jl 12 ‘2(—E]+5J?= 2

2 2
[7+5]= 12 =17 +5] = 12
12| £ 12 -12| £ 12

12 = 12 v 12 =12 v

The solution checles.

Answer 46e.

Consider the equation
|5x—lE =17

Enow that

If|x|=a,then X=aor x=—a

Thus,
5x—-18=17 Or 5x—-18=-17
Add on both sides with 18 Add on both sides with 18
5x =35
Or =1
Divide on both sides by 5, get
x="17 Divide on both sides by 5, get
1
X==
J
1
Therefore, x = {E ?}.
Answer 47e.
STEP 1 subtract 3x from both sides of the given equation to solve for

Ax — 2y — 3x = 8- 3x
-2y = 8- 3x



Divide each side by —2.

-2y 8- 3%
-2 =3
2
= -4+ —
¥ 5 &
STEP 2 substitute —2 for x into the equation solved for v

3
A
y 2( )

simplify.
W o= =d 3
= =7

We get the value of v az —7.

Answer 48e.

Consider the equation

—5it p=-12

|y =5x—-12 Add on both sides with 5x

Forx=9,
y=>5x—-12
=5(9)-12 Substitute 9 for x
=45-12 Simplify
=33
Therefore, y = @

Answer 49e.

STEP 1 subtract Bx from both sides of the given equation to solve for w
Bx — 3y — Bx = 10 - 8x
=3y = 10 - &x

Divide each side by =3,

-3y _ 10-&x
-3 -3
1 B
¥y =—-—+-x

33



STEFP 2 substitute 8 for x into the equation solved for y
m 3

= —-——+—(&
d 3 3[ )
smplify.
10 64
= —-— 4+ —
3 3
_ 2
3
= 1s

We getthe value of v az 18

Answer 50e.
Consider the equation

Ex—2y=7
Bx=T7+2y Add 2y on both sides
2y=8x—-7 Subtract 7 on both sides
y= %(Ex—?j} Divide 2 on both sides
For x=-1
y= L (8x—7)
2
= %(3{—1}—?] Substitute —1 for x
1
=—{—8—7
1( )
1
=—(-15
2( )
_—15
Therefore y= _—15
2
Answer 51e.
STEP 1 subtract 16x from both sides of the given equation to solve for w

lox+ 2y — 1l6x = =24 - léx
By = —24 — léx



Divide each side by 9.

3y —24-lox
EREEE
24 16
A T
STEP 2
_24 s
i
simplify.
24 16
7= 5
24 96
—r iy
7z
)
=&

substitute —6 for x into the equation solved for v,

(-6)

We get the value of v as 8.

Answer 52e.
Consider the equation

—12x+ 9y =—60
Oy =12x—-60
12x—-60
9

‘}i':

yz%(ﬁix—ﬂﬂ}

For x=-7
y= %{41:— 20)
= 1(4{—?}—2:})
3
-1 (-28-20)
3

1

= —(-48
5 (48)

=16

Therefore, y = .

Add on both sides with 12x
Divide on both sides by 9

simplify

Substitute —7 for x

simplify



Answer 53e.
We know that the formula for converting temperatures from degrees Fahrenheit to
S(F - 32)

degrees Celsius 1z O = 3

In order to convert 101°F to degrees Celsius temperature, substitute 101 for & and
evaluate.

5(101 - 32)
9
& 38.33

The temperature of the dog in degrees Celsius 15 about 38.33°C

Compare the temperature of the dog and the normal body temperature.

It 15 given that the normal body temperature of a dog 1z 28°C . Thus, the dog’s
temperature 13 higher than the normal body temperature of a dog.

Therefore, the dog has fever.



