Chapter 2 Linear Equations and Functions

Ex 2.8

Answer 1le.

We know that the graph of a linear inequality in two variables 15 the set all points 1n a
coordinate plane that represents the solutions of the inequality. The boundary line divides

the planes into two half-planes.

Thus, the graph of a linear inequality in two variables 1s a half-plane.

We know that an ordered pair (x, ¥) 13 a solution of a linear inequality in two variables if
the inequality 12 true when the values of x and ¥ are substituted into 1t

In order determine whether (0, —=4) 15 a solution of the inequality, substitute O for x and
— for v,

?

5(0) - 2(—4) = 6
226

The statement 15 false and thus (0, =4} 13 not a solution,

Answer 1gp.

a. Let x be the total number of first type of flower and ¥ be the total number
of second type of flower bought

We can spend atotal of $30. Cost of the first flower iz §2 each, and that of
second is B3 each Thus, the total cost of x number of first flower 15 2x,
and that of the second flower 15 3y

The above data can be written as follows.

Cost off Cost of
Tatd arnount
cne flower Tatd romber oneflower TS e q
- ok =

of firsttype of secondtype . mwjzi e
(in dollars) (in dlllars) in dle)

U U U U

2 : x 2 ¥ = gl

Thus, the inequality 15 2x + 3v = 30,



In order to graph the inequality, first graph the boundary line

2x + 3y =130
cubstitute O for v in the above equation and solve for x.
2x + 3[0) = 30
2= 30
x =15

The x-intercept 15 15 Point to be plotted on the graph 12 (15, 0}

MNow, replace x with 0 and solve for ».

2[0)+3_}f= 30
3y = 30
xr =10

since the y-intercept 15 10, point to be plotted on the graph 15 (0, 107,

Flot the points (12, 0 and (0, 10) on the graph and draw a line passing
through them. Since < 15 the inequality sign used, draw a solid line.
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Total number of first flower



Let us take a test point (0, 1) which does not lie on the boundary line.
substitute 0 for v, and 0 for x. Check if the test point satisfies the given
ineguality.
2(0) +3(0) = 30

0 = 30 TETE

The inequality 15 true and thus the test point 15 a solution. Shade the
half-plane that contains {0, 0},
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Total number of first flower
c. Eeplace ywith 5 1n 2x + 3w = 20

2x +3(5) = 30

srnplify.

2x+ 15 = 30
2x =15
2x =15

Divide both the sides by 2.
w15

2 2

x =775

Therefore, we can buy a maximum of 7 flowers of first type if we buy 5
flowers of second type.



Answer 1q.

We need to graph y=|x+7|+4.
We have,
y=|x+7/+4

(I+?}+4;x+? =0
i —~(x+7)+4:x+7=0
x+1lx=-7
‘}i'=

—x—3x=-7

The graphs of y =|x+7|+4 and y=|x| are as shown below.

-10

The graph of y =|x+7|+4 is the graph of y =|x translated up 4 units and left 7 units.



Answer 2e.

The graph of a linear inequality 1 two vanables is the set of all points 1n a coordinate
plane that represent solutions of the mequality. Therefore, the graph of a linear imnequality
in two variables 1s the half-plane whereas the graph of a linear equation in two variables
15 a straight line.

The graph of a linear equation Ax+ By =C and the graph of a liner inequality

//
/

7

Ax+By=C

> //

Answer 2gp.

We need to check whether the ordered pair {2,2} 15 a solution of 5x—2y <6
Substituting x =2, y = 2 1n the left hand side of the inequality 5x—2y =6, we get
5(2)-2(2)=10-4
=6
Therefore, the ordered pair (2.2} is a solution of 5x—2y =<6

Answer 2mr.
(a)
Let the function be y=a|x—h|+k where (h,k)is the vertex.
Here, the vertex 1s [12.6, 24] i
Substituting 7=12.6 and k=24, we get
y=a|x—12_6|+(24}
y=a|x—12_6|+24



Again, the function passes through (0,0). So, we can write
y=alx-12.6/+24
0=al0-126|+24
0=al-126/+24
—24=4a(12.6)
o
126

id=

Hence, the function 1s
y= a|x—h| +k
24
y_[—ﬁ}x—u_ﬁh(m)

y= 2 x—12.6/+24
12.6

Eil:he origin 1s shifted to the mudpoint of the base, 1., [12_6, 0). then the vertex becomes
(0.6).
Substituting =0 and k=6 _ we get

y=a|x—{l|+{6)

y= a|x|+6

Again, the function will pass through (—12.6,0). So, we can write
y=aM+6
0=al-12.6/+6
—6=126a

_6
126

=

Hence, the function 15
y= a|x—.&|+k

6
_}?z[—EJ|x—ﬂ|+{5}




Answer 2q.

We need to graph y =—2|x+1ﬂ| —1.
We have,
y=-2|x+10/-1

—2{I+]ﬂ)—l;x+lﬂéﬁ
Gk —2{~(x+10)}-1;x+10<0
B —2x-21x=-10
Y=V 2x+19:x<-10

The graphs of y= —21}: + lﬂl—l and y= |x| are as shown below.

The graph of y =—E|x +1[l| —1 1s the graph of v =|x| translated down by 1 units and left
by 10 units and the graph 1s vertically stretched by a factor of 2.



Answer 3e.

We know that an ordered pair (x, ¥) 12 a selution of a linear inequality in two variables if
the inequality 1z true when the values of x and ¥ are substituted into it

In order determine whether (0, 100 15 a selution of the inequality, substitute 0 for x.
0 =7

The statement 12 true and thus (0, 10) 12 a solution

Iow, substitute —8 for x 1in the given inequality to check whether (=4, =5 15 a solution

—3 =7

The staterent 12 not true,
Therefore, (=&, =2 13 not a solution of the given tnequality.
Answer 3gp.

We know that an ordered pair (x, 1) 12 a solution of a linear inequality 1f 1t 15 true for
those values of x and ».

In order determine whether (=32, 8) 15 a solution of the inequality, substitute —3 for x and
8 tory

Sx —Zy = 6

?
5[—3)—2[8)? &
-15-16 = &
31 = 6

The staternent 15 true and thus (=3, 8) 15 a solution

Answer 3mr.

We lenow that in a scatter plot, if v tends to increase as x increases, then the data will hawve
a posttive correlation. If v decreases with increase 1in x, then the data will have a negative
cotrrelation. Ifthe points show no obwious pattern, then the data will have approximately

no correlation,
In the given data, we can see that there 15 no specific pattern.

Thus, the data have approxzimately no correlation.

Answer 3q.

We need to graph f(x}z ;|x—l|—5.

TTrT 4



Wwe have,

£(x)=x=1-5
(1
E(I—])—S;x—lzﬂ
f(x)z{l
LE{—(x—I)}—S;x—liﬁ
%I—{?—l;xél
f®=1"1 T
——x——:1x=1
| 2

The graph of f(x)=—=|x—1|—5 1s the graph of f(x)=|x| translated down by 5 units and
i



right by 5 units and the graph 15 vertically shrunk by a factor of % .

Answer 4e.

We need to check whether the ordered pair (3, 2] is a solution of y=—5x.
Substituting x =3, ¥ =2 in the mnequality y=—5x_, we get
2<-5(3)
2=<-15
Thus, the result 1s not true. Therefore, the ordered pair {'_’:-, 2} 15 not a solution of y =—5x _

We need to check whether the ordered pair (—2,1) 1s a solution of y=—5x.
Substituting x =—2_ y =1 in the mequality y<—5x. we get

1=2-5(-2)

1=10
Thus, the result 1s true. Therefore, the ordered pair (:—2, 1} 15 a solution of y<—5x.

Answer 4gp.

We need to check whether the ordered pair (—1,—7) is a solution of 5x—2y <6.
Substituting x =—1, v =—7 1n the left hand side of the mmequality 5x—2v =6, we get
5(-1)-2(-7)=-5+14
=9
=6
Therefore, the ordered pair (—1.—7) is not a solution of 5x—2y<6_

Answer 4mr.

Let the linear inequality be Ax+ By < C whose solutions are [L —5) and (7, —8] .
Therefore, substituting x =1, y=—5 and x=7, y=—8 1in the imnequality Ax+ By <C, we
get

A-5B=C

TA-8B <C
Let us assume that A=1 B =1_ then

—4<C
-1<C
Let C=1.
Therefore, the inequality 1s
Ax+ By <C

()x+(1)y<(1)

x+y=<l




Answer 4q.

The given graph 1s shown below.

y

Since the graph is V-shaped, let the equation of the graph be y=a |x — h| +k where
{:h, .i'c] 15 the vertex of the graph.
The vertex of the given graph is (0,-2).
Substituting =0 and k=—2_ we get
y=alx—0[+(-1)
y= .:I|x'—1

Again_the graph passes through (—L—4]_ So, we can write
y=alx|[-1
—4=al-1/-1
—4=a(l)-1
—4+1=a

a=-—3



Hence, the equation of the graph 1s

y=a|x—h|+k
y=(-3)}x=0+(-1)
y=—3|x|—].

Answer 5e.

We know that an ordered patr (x, 3) 12 a solution of a linear inequality in two variables if
the inequality 15 true when the values of x and y are substituted into 1t

In order determine whether (0, 4) 15 a solution of the inequality, substitute 0 for x, and 4
tor v
42 -2(0)+4

?
4 = 4
The inequality 15 true and thus (0, 4) 15 a solution of the given inequality.

How, substitute —1 for x, and 8 for v 1in the given inequality to check whether (-1, 8) 15 a

solution.
T

8z —2(-1)+4

-

b= 244

IV o W

B2 6

since the inequality statement 15 not true, (=1, B) 12 not a solution of the given inequality.

Answer 5gp.
STEP 1 Graph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with =
sign. Then, we get an equation of the form ¥ =¢ which 15 the equation of a
horizontal line passing through (0, ).

In this case, the value of ¢ 15 =1, This means that ¥y = -1 passes through
{0, =13



Graph the boundary line v =—1. Since = 15 the inequality sign used, draw a
dashed line.
‘. ]
!
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STEP 2 Test a point.

Let us take a test point (0, 0), which does not lie on the boundary line.
Substitute 0 for v and check if the test point satisfies the given inequality.
0=-1 TETE

The test point 15 a solution of the inequality. Shade the half-plane that
contains (0, 0.
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Answer 5mr.

Ifthe ratios of v to x are equal, then the data show direct variation.

Check whether the ratios of ¥ to x are equal.

@ = 10.95
1

w = 10.95
2

3285 _ 10,95
3

ﬂ = 10.95
4

g = 10.95

We get the same ratio for all values of x and 3. The data shows direct variation.
Answer 5q.

The given graph is shown below.

Since the graph 1s V-shaped. let the equation of the graph be y = a|x = .32| +k where
(h.k ) is the vertex of the graph.
The vertex of the given graph 1s (6,1) ]
Substituting =6 and k=1_we get
y:a|x—ﬁ|+{1}
y= a|x—ﬁ| +1
Hence, the equation of the graph 1s
y= r:1|x = h| +k

}==G]|x—s|+(1}

y:3|x—6|+l
4




Answer 6e.

We need to check whether the ordered pair {U,ﬂ) 15 a solution of 2x—y <3
Substituting x =0, y =0 in the inequality 2x —y < 3 | we get
2(0)~(0) <3
0-0<3
0<3
Thus, the result 1s true. Therefore, the ordered pair (U,ﬂ) 15 a solution of 2x — y <3

We need to check whether the ordered pair {2, —2] 15 a solution of 2x — y < 3.
Substituting x =2, y=—2 in the mnequality 2x — v <3 we get
2(2)-(-2)<3
4+2<3

6<3
Thus, the result 1s not true. Therefore, the ordered pair (2,—2} 15 not a solution

of 2x—y<3.

Answer 6gp.
We need to graph the mnequality x=—4.
We first graph the boundary line x =—4 using a solid line as the inequality symbol 15 =
Let the test point be {I'J,'D] . Substituting x =0 1n the mequality x=—4,
0=—4
Thus, the result is true. Therefore, {D, ﬂ) 15 a solution of the inequality x>—4 . Therefore,

we shade the half plane that contains (0.0).

-5

-10



Answer 6mr.

Below 1s the table showing the number of daily newspaper and its circulation:

year newspaper Circulation(millions)
1900 2226 151
1920 2042 278
1940 1878 411
1960 1763 589
1980 1745 622
2000 1480 558
(a)
The scatter plot of the data since 1990, newspaper has been shown below 1n figure (1) .
il
¥
2300
24001 Year
2300
22001 {191:0?2126]
2100
2000+ (1920.2042)
1900 e
(1940,1878)
1200+ 5
1700+ (1960,1763) {1930?1?45)
1600+
1500 &
(2000,1480)
00+
1300+
12001
HO0+-
X
1900 1920 1940 1960 1980 2000 ’
000 s
ewspaper
200 e

Figure (1)




(b)
The best fitting line for the scatter plot of the data since 1990, newspaper 1s shown
below:

{1940,1878)

) {1960,176

16001
15001

13001
12001
11001

1900 1920 1040 1960 1980 2000

Newspaper

Figure (1)

(©)
The daily newspaper 1n 2020 can be evaluated as follows:
The equation of the line from the figure (1) 1s

L(x)=—6.76x+15048.81
Putting, x =30 we have
L{x) = —6_?5{3ﬂ)+15i]43_81
=14846
Therefore, The daily newspaper in 2020 will be i

(d)
The scatter plot of the data since 1990, circulation has been shown below in figure (2).
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The linear model of the data for circulation 15 not reasonable since the line does meet
most of the data given in the table as shown in the graph below:
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Answer 6q.

The given graph 1s shown below.

-12 -10 -8 -6

-10

Since the graph is V-shaped, let the equation of the graph be y=a |x — Fz| +k where
(h.k)1s the vertex of the graph.
The vertex of the given graph 1s [—2,—8) ’
Substituting A=—2 and k=—8, we get
y=a|x—{—2}|+{—3}
y=a|x+ 2|—E

Again, the graph passes through (—L—E]. So, we can write
y=ah+1—3
—2=a|(-1)+2|-8
~2=al|-1+2|-8
—2+8=all

a==6t



Hence, the equation of the graph 1s

y=a!x—hl+k
y=(6)}x-(-2)[+(-8)
y=6[x+2/-8|

Answer 7e.

STEP 1 {zraph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with =
sign. Then, we get an equation of the form x = ¢ which 1z the equation of a
vertical line passing through (2, 0.

In this case, the value of ¢ 18 2. This means that x = 3 passes through
(3, 0.

Graph the boundary line x =3 Since < 13 the inequality sign used, draw a

dashed line.
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STEFP 2 Test a point.

Let us take a test point (0, 0) which does not lie on the boundary line.
substitute O for x and check if the test point satisfies the given inequality.
0«3 TETTE

The test point 15 a solution of the tnequality. Shade the half-plane that
contains (0, 0).
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Answer 7gp.

STEP 1 {raph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “="
sign. Then, we get an equation of the form y=—3x.

We hawve to find some points that satisfy the equation For this, choose
some walues for x and evaluate the corresponding values of v

x —2[-1Jo] 1] 2
y=-3x| 6| 3|0[-3[-6

The points are (-2, €), (—1, 2), (0, 0), (1, —3), and (2, —6).



Flot the points onthe graph and draw a line passing through them. Since
= 13 the inequality sign used, draw a solid line.

y&E =3

(0, 0

i

STEP 2

Test a point.
Let us take a test point (2, 2), which does not lie on the boundary line.
substitute 2 for v, and 2 for x. Checle of the test point satisfies the given

inequality.
7
2= — 3(2)
2=-6 TEUE

Thus, the test point 15 a solutton. Shade the half-plane that contains (2, 2).

¥l==3x
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Answer 7mr.

Step 1 The given function 15 of the form y=a| x — & |+ &, where (%, &) 15 the
vertex of the function.

We get the value of & as 5 and of &£ as 150, Thus, the vertex of the given
function 1z (5, 1807

Flot the vertex

(i) A
200
» (5. 180)
£ 150
=
— 100
c
o
a0
10 20 30 40 S0 '
Time { in davs)
Step 2 Tse symmetry to find two more points.

substitute any value, say, 105 for s(2) in the given function

105=—15|£— 5|+ 180

subtract 120 from both the sides of the equation.
105 - 180 = —15|.if - 5|+ 180 — 150

-75 = -15|¢ - 5|

Divide both the sides by —15.

-75 —15|z—5|
15 =15
5:= |¢- 5]

Weget f—5=5 and £ -5=-3
Add 5 to both the sides of the two equations.
F—-045 =545 and f—504+5=-5+5
% v= I atid £ =1

The two points are (10, 105) and (0, 105



Plot these points on the graph

s(1) +
200
» (5, 180)
£ 150
=
£ 1, 105
- 100%0. 108)" ( }
c
@
50
10 20 30 40 50
Time ( in davs)
Step 3 Connect the points using straight lines to obtain a V-shaped graph
s(1) .
200
(5. 180)
£ 150
=
-
E (10, 105)
= 1000, 10%)
3
v

o
—=

10 20 KH 40 a0

g

Time { in days)

From the graph, we note that the highest value for 2, which 1z the weekly
sales in dollars, 15 180.

Therefore, the maximum amount of money raised in a day 15 $180.



Answer 7q.

We need to graph the inequality y>-2.
The boundary of the inequality 15 y=—2.
We first graph the boundary v=—2 using a dashed line as the inequality symbol 1s >
Let the test point be {U,ﬂ} . Substituting ¥ =0 1in the inequality v = —2,
0=>-2
Thus, the result is true. Therefore, (ﬂ,(}} is a solution of the inequality y >—2 . Therefore,
we shade the half-plane that contains (ﬂ,ﬂ}_
7/
Answer 8e.
We need to graph the inequality x=6.
The boundary of the inequality1s x=6.
We first graph the boundary x =6 using a solid line as the nequality symbol 1s =
Let the test point be {U,ﬂ) . Substituting x =0 in the inequality x =6,
0z=6
Thus, the result is not true. Therefore, {U,{}} is not a solution of the mequalityx =6

Therefore, we shade the half-plane that does not contain {U,ﬂ) and the shaded region 1s
the solution of the mmequality x> 6 _

.

-15 -10 -5 '{Uiﬂ) 5 10 15

-5

-10

-13



Answer 8gp.

We need to graph the inequality y < 2x+3.
We first graph the boundary line y=2x+3 using a dashed line as the inequality symbol
15 <.
Let the test point be [U,{}}_ Substituting x =0, y =0 1in the inequality y < 2x+3 , we get
(0)<2(0)+3
0<0+3
0«3
Therefore, ({LD} 1s a solution of the mequality v < 2x+3 . Therefore, we shade the half-

plane that contains [U,{}}.

-10 -5




Answer 8q.
We need to graph the mequality y<3x+1.
The boundary of the mequality 1s y=3x+1.
We first graph the boundary y=3x+1 using a solid line as the inequality symbol 15 =.
Let the test point be {ﬂ,ﬂ) _ Substituting x=0_ y =0 1in the inequality y<3x+1_
0<3(0)+1
0=0+1

0=<1
Thus, the result is true. Therefore, (0,0) is a solution of the inequalityy<3x+1.

Therefore, we shade the half-plane that contains (U,D}_

¥

Z

Answer 9e.
STEP 1 raph the boundary line of the inequality.
In order to obtain the boundary line, replace the inequality sign with =

sign. Then, we get an equation of the form ¥ =¢ which 1z the equation of a
horizontal line passing through (0, ).

In this case, the value of ¢ 15 —2. This means that v = -2 passes through
(0, =23,



iGraph the boundary line ¥y = —2. Since = 15 the inequality sign used, draw a
dashed line.

Y

STEP 2 Test a point.
Let us take a test point (0, 0) which does not lie on the boundary line.

substitute 0 for v and check if the test point satisfies the given inequality.
0x-2 TEUE

The test point 15 a selution of the inequality. Shade the half-plane that
contains (0, 0).
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Answer 9gp.
STEP 1 Graph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “=".
Then, we get an equation of the form x + 5y =19

Substitute O for v in above equation and solve for x to obtain the
x-intercept
x+3(0) =9

x =0

The x-intercept 15 9. A point that can be plotted on the graph 15 (2, 0).

Mext, replace x with O and solve for v to find the y-intercept.

0+3y =9
3y =9
y =3

since the y-intercept 15 3, another point on the graph 13 (0, 3).

Flot (%, 0y and (0, 3) on the graph and draw a line passing through them.
since = 18 the inequality sign used, draw a dashed line.

x+dy=19



STEFP 2

Test a point.
Let us take a test point,

which does not lie on the boundary line, say,

(0, 0. Substitute 0 for v, and 0 for x. Check if the test point satisfies the

given inequality.
0+3(0) <9
0«9

TEUE

The test point 15 a solution to the tnequality. Shade the half-plane that

containg (0, 00




Answer 9q.

We need to graph the mequality 2x—5y=10.
The boundary of the imnequality 18 2x—5y =10
We first graph the boundary 2x—5y =10 using a solid line as the mequality symbol 15 =

Then,
2x—5y=10
—Sy=-2x+10
=3 -2 10
ShEE)
2
y—gx—z

Let the test point be (0,0). Substituting x=0,y =0 in the inequality 2x—5y =10,
Z(D}—E(D}EID
0-0=10
0=10
Thus, the result 15 not true. Therefore, {ﬂ,ﬂ} 15 not a solution of the inequality

2x—5y210. Therefore, we shade the half-plane that does not contain (0,0).

¥




Answer 10e.
We need to graph the inequality -2y <8
The boundary of the mmequality 1s—2y =8 _
We first graph the boundary —2y =8 using a solid line as the inequality symbol 15 =.
Then,
—2y=8
-2 8
2773
y=—4
Let the test point be (0,0). Substituting ¥ =0 in the inequality -2y <8
-2(0)=8
0=8
Thus, the result is true. Therefore, (0,0) is a solution of the inequality —2y<8.
Therefore, we shade the half-plane that contains [ﬂ,ﬂ] and the shaded region 1s the
solution of the mnequality -2y <8.

o

15

10




Answer 10gp.

We need to graph the inequality 2x—6y >12.
We first graph the boundary line 2x—6y =12 using a dashed line as the mequality
symbol 15 <.

Let the test point be (D,U}_ Substituting x=0,y=0 1n the inequality 2x—6y =12, we
get
Z{D)—E(D]}IE
0-0=>12
0=12
Thus, the result 1s not true. Therefore, {IEI,D} 15 not a solution of the inequality

2x—6y =12 Therefore, we shade the half-plane that does not contain {:ﬂ, ﬂj )

10 ¥

-

Let x be the number of times car can be raced on the Rally track and y be the number of

times car can be raced on the Grand Prix track.
Therefore, total credits required to drive the cars on the Rally track 15 2x and the total
credits required to drive the cars on the Grand Prix track 1s 3y .
Hence, the inequality 1s
2x4+3y=20

-10 3 6 4 2

Answer 10q.



We need to graph the inequality 2x+3y =20
We first graph the boundary Iine 2x+3y =20 using a solid line as the mmequality symbol
15 <.
Then,
2x+3y=20
3y=2x+20
3 2 20

3 3 3

2,20
=—x+—
Y=3*473

Let the test point be (0,0). Substituting x=0,y=0 1in the inequality 2x+3y <20, we
get
2(0)+3(0)=20
0+0<20

0=20
Thus, the result 15 true. Therefore, (D,D} 15 a solution of the mequality 2x+3y =20

Therefore, we shade the half-plane that contains (0,0) and the shaded region is the
solution of the inequality 2x+3y <20

10y

7

0

We can choose any arbitrary three pomnts from the shaded portion of the graph. The three

possible solution as obtained from the graph are (1,1).(2,2) and (1.2).




Answer l1lle.

STEP 1 Graph the houndary line of the inequality.

In order to obtain the boundary line, replace the inequality sigh with =
sign. Then, we get an equation of the formy=—-2x — 1.

substitute O for v in the above equation and solve for x

0=-2x-1
2x = -1

1
F = e

2

The x-intercept 13— % Point to be plotted on the graph 1z [—% D].

Mow, replace x with U and solve for v
y = 2(0)—1
y=-1

since the y-intercept 15 —1, point to be plotted on the graph 15 (0, =17,

Flot the points [—% D] and (0, =17 on the graph and draw a line passing

through them. Since = 15 the inequality sign used, draw a solid line.

i ¥




STEFP 2 Test a point.

Let us take a test point (0, 0) which does not lie on the boundary line.
Substitute 0 for v, and 0 for x. Check if the test point satisfies the given

inequality.
0=-2(0) -1
0=-1 FALZE

The test point 15 not a solution. Shade the half-plane that does not contain

(0, 0.

H=—1x—|

[]
—

_ o b &

Answer 11gp.

STEP 1 Write an inequality.
Let x be the total time avatlable for standard scene, and v be the total time
avatlable for high quality scene.

“We know that the standard rate of normal scene 18 0 4MEB per second, and
that of complex scene 15 1.2IME per second. Thus, the total time taken for
standard scene 15 0.4x and the total time for high quality scene 15 1.2y

The abowe data can be written as follows.

Sandard  Stndard Highoality  Eigheuality

_ Total space
rate . hime rate : fitme = (MBII
(2B/sec) (sec) T (MBisec) ( sec)
1) 1 ! 1)
04 .x  + 1.2 : ¥ = 440

Thus, the mequality 15 0.4x + 1.2y = 420



STEP 2 Graph the inequality.

In order to graph the inequality, first graph the boundary line
04x+1.2p=420

substitute 0 for v in the abowe equation and selve for x.
0.4x +1.2(0) = 420

04z = 420
x = 1050

The x-intercept 15 1050, Point to be plotted on the graph 15 (1020, 0.

Mow, replace x with 0 and solve for v
04(0)+ 1.2y = 420
1.2y = 420
¥ = 350

since the y-intercept 15 250, point to be plotted on the graph 1z (0, 3507

Plot the potnts (1030, 00 and (0, 250) on the graph and draw a line passing
through them. Since = 18 the inequality sign used, draw a solid line.

F
¥

o200

400
(0, 350)

Odx+ 1.2 =420
300

Hizh Quality ( sec)

200

100

(1050, 0}
(] 200 400 BpUD  BOU 1000 1200 .
Standard ( sec) ,



Let us take a test point (0, 0), which does not lie on the boundary line.

cubstitute O fory, and 0 for x. Check if the test point satisfies the given
inequality.

0.4(0) +1.2(0)
0

420
420 TEUE

(L P

The inequality 15 true and thus the test point 15 a solution. Shade the half-
plane that contains (0, 0},

A
¥
200
z
= 400
B
5 300
=
= 200
Ddx+ 12y =420
100
e
(] 200 400 e00 800 1000 1200 v
Standard ( sec) )
STEPZ Identify solutions.

In order to find the possible solutions, substitute several values for x and ¥
and checlk the inequality.

[x, yj D4x 4+ 1.2y = 420
(200, 100) 200 = 420
(300, 200} 360 = 420
(600, 100) 360 = 420

Three possible solutions are plotted on the graph.
A
¥

500

(hdx+ 1.2y =420
400

High Quality ( sec)
Lad
=

-
(300, 20

L ] -
(204, 1040) (60N, 100

e
() 200 400 B00 8OO 1000 1200 &
Standard ( sec )

Thus, we can say, 200 seconds of standard and 100 seconds of

high-quality, 300 seconds of standard and 200 seconds of high-quality,
&00 seconds of standard and 100 seconds of high-quality.



Answer 12e.
We need to graph the mequality y <3x+3.
The boundary of the inequality 15 y=3x+3.
We first graph the boundary y =3x+3 using a solid line as the mequality symbol 1s <.
Let the test point be (0.0). Substituting x =0,y =0 in the inequality y <3x+3,
0<3(0)+3
0<0+3

0<3
Thus, the result 1s true. Therefore, (0,0) 1s a solution of the inequality y<3x+3.

Therefore, we shade the half-plane that contains {ﬂ,ﬂl] and the shaded region 1s the
solution of the inequality vy <3x+3.

-15 -10




We need to graph the inequality y E|x—2|+1_
The boundary of the inequality is y =|x—2[+1.
We first graph the boundary y=|x—2|+] using a solid line as the inequality symbol 1s
<.
Then,
y=|x—2|+1
{x—2}+];x—22ﬂ
J,:':
—[x—2}+1;:c—2£{]
x—Llx=2
y:
—x+3:x=2
Let the test point be (0,0). Substituting x=0,y=0 in the inequality y<|x—2/+1. we
get
0<[0-2/+1
0<[-2/+1
0<2+1
0=3
Thus, the result 1s true. Therefore, (ﬂ,ﬂ] 15 a solution of the imequality y£|x—2|+l.
Therefore, we shade the half-plane that contains {ﬂ,ﬂl} and the shaded region 1s the
solution of the inequality y£|x—q+1_

7




Answer 13e.

STEP 1 raph the boundary line of the inequality.
In order to obtain the boundary line, replace the inequality sign with “="

. 3
Then, we get an equation of the form y = EI + 1.

cubstitute 0 for v 1in the abowve equation and solve for x.

U=Ex+1
4

— = X

3

: .4 : :
The x-intercept 18 — = A point that can be plotted on the graph 1z

4
(__, [:I]-
3
Mext, replace x with 0 and solve for ».
2
= —{0)+1
%=
y=1

since the y-intercept 15 1, another point that can be plotted on the graph 1=
{0, 17,

FPlot [— % D] and (0, 17 on the graph and draw a line passing through

them Since = 13 the mnequality sign used, draw a dashed line.



STEP 2 Test a point.

Let us take a test point that does not lie on the boundary line, say, (0, 0).
substitute O for v, and 0 for x. Checle if the test point satisfies the given

ineguality.

'3
0=—10)+1
~(0

0 =1 FALSE

The test point 15 not a solution to the inequality. Shade the half-plane that

does not contain (0, 07,

Answer 13gp.
STEP 1

i‘ L

5
] ,
3
2

sraph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with ™
Then, we get a function of the form y=|x — & | + &k, where (%, &) 15 the

vertex of the function.

In this case, we get the value of % as —3 and of &k as —2. Thus, the vertex 13

(-3, -2).

Let us use symmetry to find two more points.
Eewrite the function to 1solate | x + 3 | to one side of the equation. For this,

first add 2 to both the sides.
PHd = =|E+3-2 42

y+i=—|x+3



How, multiply both the sides by —1.
[—1)[}? + 2) ==z 3| [—1)
—y—2 =[x+ 3|

We lnow that | x =3 | 15 always positive. Thus, substitute a value less than
ot equal to—2, say, —2 for ¥

|x+3] = —(-3)-2
|x+3] = 5-2
|x+3] = 3

Weget, x+3 =3 and x+ 3= -3

subtract 2 from both sides of the two equations.
x+3-3=3-3  and x+3-3=-3-73

x:[:] a_t'_l_d ?-.'=—5

The two points are (0, =) and (=6, =2,

Plot (=3, =2), (0, =5 and (=6, =5) on the graph Connect these points using
straight lines to obtain a YW-shaped graph. Since = iz the inequality sign
used, draw a solid line.

A

¥

B

6




STEP 2

Test a point.

Let us take a test point, which does not lie on the boundary line, say,

(0, ). Substitute 0 for v, and 0 for x 1n the function. Checl if the test point
satisfies the given inequality.

02 —[0+3-2

U% ~13| - 2

0= -3-2

0=z-5 TRUE

The test point 15 a solution of the inequality. Shade the half-plane that
contains (0, 0).

A
}1
&
=t 32
. yar|x3|
4
2
(0, 1
-t -
4 £ -4 -2 2 4 6 8

-




Answer 14e.

We need to graph the mnequality yE—%x—Z.

Thehaundaryoftheim&qualityisy:—%x—l_

We first graph the boundary y= —%x—l using a solid line as the mmequality symbol 1s
<

Let the test point be (0,0). Substituting x=0,3 =0 in the inequalityy&—%x—?.,
uz-%(n)—z
0=0-2
0=-2

Thus, the result 1s true. Therefore, ([},ﬂ] 15 a solution of the mmequality yE—Ex—E.

3
Therefore, we shade the half-plane that contains (0,0) and the shaded region is the

solution of the inequality v = —%x—i_

7

Answer 14gp.
We need to graph the mequality y £3|x—]|—3 :
The boundary of the inequality is y=3|x—1|-3.



We first graph the boundary y :3|x—1| —3 using a solid line as the inequality symbol 1s
<

Then,
y=3x-1-3
3(]:—])—3;3:—13-‘_’{1
z{—E(x—I)—l'x—lEU
Ix—6.x=1
_p:{ —3xx=1

Let the test point be (L1). Substituting x=1y =1 in the inequality y<3|x—1|-3, we
get

1<3|1-1]-3

1<3[0|-3

1=0-3

1=-3
Thus, the result 15 not true. Therefore, (1, 1) 15 a solution of the inequality v £3|x—1|—3_
Therefore, we shade the coordinate plane that does not contain {1,1) and the shaded
region is the solution of the inequality y <3|x—1|-3.

7 y

y<3lx-1-3 f




Answer 15e.
STEP 1 {zraph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “=".
Then, we get an equation of the form 2x +y =16,

substitute 0 for v in above equation and solve for x.

2x+0 =6
Sxi=h
R

The x-intercept 15 3. A point that can be plotted on the graph 15 (3, 07

MNext, replace x with 0 and solve for v
2[0) +y =6

y =10

=ince the y-intercept 15 6, another point that can be plotted on the graph is
(0, &), "

Plot (3, 0 and (0, &) on the graph and draw a line passing through them.
since < 15 the inequality sign used, draw a dashed line.

A



STEP 2

Test a point.
Let us take a test point which does not lie on the boundary line, say, (0, U).
substitute O for v, and 0 for x. Checle if the test point satisfies the given

inequality.
2(0)+0 < 6
0«6 TETTE

The test point 15 a solution to the inequality. Shade the half-plane that
contains (0, 0.
NE

“'-H
y+yp=6 X

1
E\.
%
‘i
d b
%
2 A
LU L
= : 2 >
-5 -6 -4 -2 2 4 B 8 "
-2 Y :
&\
k]
-4 £
k1
L]
L]
\'\
L]
=H E
4




Answer 16e.

We need to graph the inequality x+4y >-12.
The boundary of the mnequality 1s x+ 4y >—12.
We first graph the boundary x+4y=-12 using a solid line as the inequality symbol 1s
<
Then,
x+4y=-12
dy=—x-12
4 x 12

FE

1
=——x-3
y=-g%

Let the test pomnt be (0.0). Substituting x=0,y =0 1n the inequality x+4y>—12,
0+4(0)>-12
0+0=>-12
0>-12
Thus, the result 1s true. Therefore, (ﬂ,ﬂ} 15 a solution of the mequality x+4y=—12.
Therefore, we shade the half-plane that contains {D,El:l and the shaded region 1s the
solution of the inequality x+4y >—12.

7 0




Answer 17e.
STEP 1 {raph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with “=".
Then, we get an equation of the form 3x —y=1.

substitute O for v in above equation and solve for x.

Zx-0=1
dx =1
1

= —

3

The x-intercept 15 % & point that can be plotted on the graph 1z [% D].

Mext, replace x with 0 and solve for v

3(0)-y =1
—y =1
y=-1

since the y-intercept 15 —1, another point that can be plotted on the graph is
(0, =13

Plot the points (% U], and (0, =11 on the graph and draw a line passing

through them. Since = 15 the inequality sign used, draw a solid line.

Ix—y=-1

A




STEP 2 Test a point.
Let us take a test point (0, 0) which does not lie on the boundary line.
substitute 0 for v, and 0 for x. Check if the test point satizfies the given

inequality.
3(0) - 0=1
0=1 FALZE

The test point 15 not a solution to the mmequality. Shade the half-plane that
does not contain (0, 0,

1.

. . . (.0
-4-3-2-1/1234




Answer 18e.

We need to graph the mequality 2x+5y<-10.
The boundary of the inequality 15 2x+5y=-10.

We first graph the boundary 2x+ 5y =—10 using a solid line as the inequality symbol 1s
<

Then,
2x+5y=-10
Sy=—2x-10
5. 2 10
e iy
2
yz—gx—ﬂ

Let the test point be (ﬂ,{}}. Substituting x=0,y=0 1n the inequality 2x+5y =-10,
2(ﬂ}+5(ﬂ)£—lﬂ
0+0<-10
0<-10

Thus, the result 15 not true. Therefore, (D,ﬂ) 15 not a solution of the inequality

2x+5y =—10. Therefore, we shade the half-plane that does not contain (0,0) and the
shaded region 1s the solution of the mnequality 2x+5y=<-10.

h
15

10

LA

5 10 15

7

X
®
Q.0

N



Answer 19e.

In the given inequality, the symbol < 15 used. The boundary line should have been
dashed.

Let us correct this error and graph the inequality with dashed boundary line.

) F<dx+3

=Y

A

Answer 20e.

We need to graph the mequality y>-—3x—2.
The boundary of the mnequality 1s y =—3x—2 .
We first graph the boundary v =-—3x—2 using a solid line as the inequality symbol 15 <.
Let the test point be (ﬂ,{}) . Substituting x=0, y=0 1n the inequality y=—3x—2 |
0=-3(0)-2
0=0-2
0=-2
Thus, the result is true. Therefore, (0,0) is a solution of the inequality y=—3x—2.
Therefore, we shade the half-plane that contains [ﬂ, U] and the shaded region 1s the
solution of the inequality y=—3x—2_

7



Answer 21e.

LAn ordered paw (x, ) 15 a solution of a inear inequality if 1t 15 true for those values of x
and v,

In order to determine whether (0, 0) 15 a solution of the inequality, substitute 0 for x, and
0for v

)
3(0) - 5(0) < 30
0 <30  TRUE

Thus, (0, 0) 15 a solution to the inequality.

How substitute —1 for x, and 7 for v 1in the given inequality to check whether (=1, V)15 a
solution.

7
3(-1)-5(7) < 30
~3-35 < 30
-38 < 30  TRUE

Therefore, (=1, 7)1 a solution of the given mequality.

Mext, let us replace x with 1 and y with =7 in the given inequality.
7
3(1) - 5(-7) < 30
?
S4+35 < 20
38 < 30 FALSE

Thus, (1, =7) 15 not a selution of the given inequality.

We have to check 1f (=5, =50 12 a solution of the given inequality. Substitute =2 for x and
=5 for ¥ in the given inequality.

?
3(-5) = 5(-5) < 30
~15+25 < 30

10 < 30  TRUE

It 15 clear that (=5, =2 15 a solution of the given inequality.

Theretfore, the ordered pawr (1, =7) 15 not a solution to the inequality.



Answer 22e.
We need to graph the mnequality y = |J: —1| ]
The boundary of the inequality is y =|x—1|.
We first graph the boundary y= |x —l| using a solid line as the mequality symbol 15 <.
Then,
y=p-|
(x—l);x—l&ﬂ
yz{—(:c—]);x—liﬂ
x—lx=1
z{—x—l—l;x =1
Let the test point be (0,0). Substituting x=0,3 =0 in the inequality y > |x—]1 . We get
0>0-1
0|1
0=>1
Thus, the result is not true. Therefore, l:l:},[]} is not a solution of the inequality y = |x—1| )

Therefore, we shade the half-plane that does not contain [ﬂ,ﬂl}.

7




Answer 23e.
STEP 1 {3raph the boundary line of the inequality.

In order to obtain the boundary line, replace the mnequality sign with “=".
Then, we get a function of the form y=|x — & | + &, where (4, k) 1z the

vertex of the function

In this case, we get the value of % as 0 and that of £ as 5. Thus, the vertex
15 (0, 3.

Let us use symmetry to find two more points.

Eewrite the function.
y=5=|x|+5-5

y—35=|x|

mwap the sides.
x| = »-=5

“We know that | x | 15 always positive. This means that y will be greater
than or equal to 5. Substitute a value, say, & for v
|z] = 6 -5

= 1

We get two values for 0 1 and —1. The two points are (1, &) and (-1, &).
Plot (0, 53, (1, 0y and (=1, 0) on the graph Connect these points using

straight lines to obtain a V-shaped graph Since < is the inequality sign
uszed, draw a dashed line.



STEP 2 Test a point.
Let us take a test point that does not lie on the boundary line, say, (0, 0.
substitute 0 for v, and 0 for x in the function. Check if the test point
satisfies the given inequality.
7
0 < |0]+5
0 <5 TETE

The test point 15 a solution to the tnequality. Shade the half-plane that
contains (0, 0).

"y, A od
| 8| ¥ .
'\" ’;’
\.\ ? r_,‘
\‘ E ‘;
'\\ i"
b\l’"
4 ¥e|xp5
i
P
1
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-5 4 3 =2 =1 1 2z 9 4 5
=1




Answer 24e.
We need to graph the inequality y :=-|x +4|—3 .
The boundary of the inequality is y =|x+4|—3.
We first graph the boundary _j|.,-=|x+4|—3 using a solid line as the inequality symbol 1s
.
Then,
y=|x+4-3
(x+4)-3:x+420
-}?:
—(x+4)-3:x+4<0
x+lx=—4
J.:':

gk h acel
Let the test point be (ﬂ,ﬂ'}. Substituting x =0, y=0 1n the mequality y::-|x+4|—3, we
get
0>|0+4]-3
0>[4]-3
0=4-3
0=1

Thus, the result 1s not true. Therefore, {ﬂ,ﬂ} 15 not a solution of the inequality
Y= |x+ 4| —3. Therefore. we shade the half-plane that does not contain (0,0).

7




Answer 25e.
STEP 1 {raph the boundary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with "=".
Then, we get a function of the form y=|x — & | + &, where (&, &) 15 the

vertex of the function’s graph.

It this case, we get the walue of & as 2 and that of &£ as 1. Thus, the vertex
15 (2, 1),

Let us use symmetry to find two more points.
substitute any walue, say, 0 for v in the given function

0= —Lixo2+1
2

subtract 1 from both sides of the equation
0-1= —l|x—2|+1—1
2

LAY
2

=

MMultiply both the sides by —2.
1
(2)(1) = (2)[-3)1x-2

2 = |x— 2
Weget x—2=2 and x -2=-2.

LAdd 2 to both sides ofthe two equations.
x—24+2=2+2 and =2 2= =2 42

_:{:4 and ;{:D

The two points are (4, 0 and (0, 0).



Plot {2, 1), (4, ) and (0, 0% on the graph. Connect these points using
straight lines to obtain a V-shaped graph. Since = is the imnequality sign
used, draw a solid line.

STEP 2

1
f=——|x—=2|+1
¥ 1I

(2. 1)

(4.0) X
-

Test a point.
Let us take a test point, which does not lie on the boundary line, say,
(2, 23 Substitute 2 for y, and 2 for x in the function Checke if the test point

satisties the given inequality.

?
2 = —%|2—2|+1

?
22 _Lioj+1
2
7
= 041
=1 FALSE

The test point 15 not a solution to the inequality. Shade the half-plane that
does not contain (2, 2).

A

¥

h

4 _rg—§|x-z|+|




Answer 26e.
We need to graph the inequality y -=:3|x|+2 .
The boundary of the inequality is y =3|x|+2.
We first graph the boundary y= 3|x1 +2 using a solid line as the inequality symbol 15 <.
Then,
y=3|:|:|+2
3[x}+2;x2ﬂ
yZ{E[—I)—I—E;xED
3x+2;x=0
yz{—3x+2;x'=_i!}
Let the test point be (0,0). Substituting x=0,y =0 in the inequality 3 < 3|x{+2, we get
0<30[+2
0<3[0]+2
0<3(0)+2
0<0+2

0<2
Thus, the result 1s true. Therefore, [ﬂ,ﬂ) 15 a solution of the ineql.la]ityy-::3|x|+2_

Therefore, we shade the half-plane that contains (0,0).

7 ¥

5

[—y

y>3p+2 /f



Answer 27e.
STEP 1 raph the boundary line of the inequality.
In order to obtain the boundary line, replace the inequality sign with “=".

Then, we get a function of the form y=|x — & | + &, where (&, &) 15 the
vertex of the function’s graph

In this case, we get the value of % as 1 and that of & az —4. Thus, the vertex
15 (1, =4,

Let us use symmetry to find two more points.
substitute any value, say, 0 for v in the given function.
0=2lz-1|-4

Ldd 4 to both the sides of the equation.

0+4 = 2|x—1|—4+4
4 = 2|x—1|
Divide both the sides by 2.
4 2|x—1|
FE
2=|x-1]

Weget x—-1=2 and x—-1=-2.

£dd 1to both sides of the two equations.
r=1+1=2+1 and =141 =—-2+1

x =73 atid x =—=1
The two points are (3, 0) and (=1, 03,
Plot {1, =, (3, O and (=1, 0) onthe graph Connect these points using

straight lines to obtain a V-shaped graph. Since = iz the inequality sign
used, draw a solid line.

(1, -4)




STEFP 2

Test a point.

Let us take a test point, which does not lie on the boundary line, say,

(0, 0. Substitute 0 for y, and 0 for x in the function. Check if the test point
satizsfies the given inedquality.

7
02 2)0-1]+5
02 2|-1|+5
0=z 7 FALSE

The test point 15 not a solution to the mmequality. Shade the half-plane that
does not contain (0, 07,

4,
51

y=2x—1|-4




Answer 28e.
The given graph 1s shown below.

7

Z

Let the test point be (1,1) which is a solution obtained from the graph.
Substituting x =1 y =1 in the inequality y < —2|x +1/+3. we get
1=-21+1/+3
1=-2/2)+3
1=—4+3

1<-1
Thus, the result is not true. Therefore, {1,]) is not a solution of the

mequality y = —2|x +1| +3 . Therefore, the given graph 1s not the graph of y £—2|x+1|+3_

Substituting x =1,y =1 in the inequality y < —2|x—1|+3, we get
1<-2[1-1+3
1=-200+3
1<0+3

1<3
Thus, the result is true. Therefore, (1.1) 1s a solution of the inequality y £—2|x—l|+3.

Therefore, the given graph is the graph of y = —2|x—].| +3.



since the boundary of the graph 1s a solid line, therefore, the given graph is not the graph
of y :=-—2|x+1|+3.

Substituting x =1, y =1 1in the inequality y = —2|x+1/+ 3, we get

12-2[1+1]+3

]E—2|2|+3

1=2—4+3

1>-1
Thus, the result is true. Therefore. (11) is a solution of the inequality y = —2|x+1+3.
Therefore, the given graph 1s the graph of v = —2|x+ l| +3.

Hence, the given graph 1s the graph of y = —2|x—1|+3 and y 2—2|x +]|+3.

Answer 29e.
An ordered pair (x, ) 15 a solution of a inear inequality 1f 1t 15 true for those values of x

and .

In order to determine whether (—6, 8) 18 a solution of the inequality, substitute —6 for x,
and & for v

12 1
Bz —Z(-6)+—
S0 5
? 1
82 —2(-2)+ =
2
9
82 - TRUE

Thus, (—6, 8) 15 a solution to the inequality.

cubstitute =3 for x, and =3 for v in the given inequality to check whether (=3, -3) 15 a
solution.

-3 = g FALSE

Therefore, (=3, —3) 15 not a solution to the given inequality.



Answer 30e.

We need to check whether the ordered pair {0_5,1] 15 a solution of 4.5+ y <1.6x._
Substituting x =05, v =11n the inequality 4.5+ v <1.6x, we get
4.5+l{1.ﬁ{ﬂ.5]

5508
Thus, the result 1s not true. Therefore, the ordered pair (D_S,l} 15 not a solution of

45+ y<léx.

We need to check whether the ordered pair (3.8,0) is a solution of 45+ y <1.6x.
Substituting x =3.8, v =01n the mnequality 4.5+ y <1.6x, we get
45+0<16(3.8)

45<608
Thus, the result 1s true. Therefore, the ordered pair {3_3, U) 15 a solution of 4 54+ y <16x.

Answer 3le.
An ordered paw (x, ) 15 a solution of a inear inequality if 1t 12 true for those values of x

and .

In order to determine whether (0.5, =17 15 a solution of the inequality, substitute 0.5 for x,
and -1 for v
?
0.2[0.5) + D.?(—l) = =1
7
01-07 > -1
-06 = -1 TETE

Thus, (0.5, -1 15 a solution.

substitute —3 for x, and —1.5 for ¥ in the given inequality to check whether (=3, 1.0V 15 a
solution,

Y
0.2(-3) +0.7(-1.5) > -1
Y
~06-1.05 > -1
~165 > ~1 FALSE

Therefore, (=3, —1.59) 1z not a solution of the given inequality.



Answer 32e.

We need to check whether the ordered pair (% J]) 1s a solution of i x—y>1.
\

Substituting x=%=_}‘=ﬂj.ntha inequality Tix—y =1, we get

1{ 4
—| =1—-(0)>1
50
1—[}::-1
3
1 =1
3
Thus, the result 1s not true. Therefore, the ordered pair [%{J] 15 not a solution of

x—y=1

2
We need to check whether the ordered pair (— \ —4] 15 a solution of ix —y=>1.

Ll

Substituting x = §=_y=—4inthe inequality 41::—_];::- 1, we get

{2y
E[E]_{_q}}l

l+4::-1

6
E::-1
6

Thus, the result 18 true. Therefore, the ordered pair (% . —4] 15 a solution of ix —y=>1.

Answer 33e.

STEP 1 (zraph the boundary line of the inequality.

In order to obtain the boundary line, replace the tnequality sign with “="
sign. Then, we get an equation of the form 3y =422x + 15,

substitute 0 for v in above equation.

3(0) = 4.5z +15
0 = 4.5z +15

In order to solve for x, subtract 4. 5x from both sides of the equation

0—-45x = 45x—-45x +15
-4.5x = 15



Diwvide both the sides by -4 5.

45z 15
—45  —45
10

X =—-—

3

: .10 : :
The x-intercept 13 — =1 & point that can be plotted on the graph is

10
[_ El ’ U] .
3
Mext, replace x with 0 and sumplify.

3y = 45(0)+15
3y = 15

molve for v, Divide both the sides by 2

w15
3 3
¥ =25

since the y-intercept 15 5, another point that can be plotted on the graph is
(0, 30,

Flot (—g U] cand (0, 5) on the graph and draw a line passing through

them Since < 15 the inequality sign used, draw a dashed line.

o



STEP 2 Test a point.
Let us take a test point that does not lie on the boundary line, say, (0, 0.
substitute O for v, and 0 for x. Checle 1f the test point satisfies the given

inequality.
3y < 45x+15

4.5(0) +15
15 TRUE

Lk

—

=
HoooA

Thus, the test point 15 a solution. Shade the half-plane that contains (0, 0.

A
Y

H




Answer 34e.
We need to graph the inequality —1.5y—2x>3.
The boundary of the mnequality 1s—1 5y —2x=3
We first graph the boundary —1.5y—2x =23 using a solid line as the inequality symbol 1s
=
Then,
—15y—-2x=3
—15y=2x+3

(FpF5)+(a5)

2
—— ey
A T

Let the test point be (ﬂ,ﬂ}. Substituting x=0, y =0 1n the inequality —1.5y—2x>3,
—1.5(13}—2((1}}3
0-0=>3
0=3
Thus, the result 15 not true. Therefore, {ﬂ,ﬂ} 15 not a solution of the inequality

—1.5y—2x>=3_ Therefore, we shade the half-plane that does not contain {ﬂ,ﬂ}_

7

L 2




Answer 35e.

STEP 1 {zraph the boundary line of the inequality.

In order to obtain the boundary line, replace the tnequality sign with “=".
Then, we get an equation of the form — — 0.2=-0.6x.

substitute O for v 1in above equation.
-0-02=-06x
—02=-06x

In order to solve for x, divide both the sides by —0.6.

-02  -06x
06 06
1
_ =
3

The x-intercept 13 % A point that can be plotted on the graph iz [% D].

Iext, replace x with 0 and sunplify.
—y-02=-06(0)
—y—-02=10
Add 0.2 to both the sides.
—y-024+02 =0+02

-y = (.2

Divide both the sides by —1 and solve for v

= _Da
-1 -1
¥ = =02

since the y-intercept 12 —0.2, another point that can be plotted on the graph
1z (0, =027,



Plot [% D], and (0, —0.2) on the graph and draw a line passing through

them. Since = 13 the mequality sign used, draw a dashed line.

A
4

v
—y—=0.2=-0.6x
3




STEP 2 Test a point.
Let us take a test point that dees not lie on the boundary line, say, (1, 1)
substitute 1 fory, and 1 for x. Check 1f the test point satisfies the given
inedquality.
-y =02 = —-06x

“1-02 5 -06()
-12 > -06 FALSE

The test point 15 ot a selution. Shade the half-plane that does not contain

(1, 1.

1 —p=0.2>—0.6x

Answer 36e.

We need to graph the mequality i x+ ; y=2.

The boundary of the mnequality is%x+%y=2.

We first graph the boundary §x+% v =2 using a solid line as the inequality symbol 1s
.
Then,
gx+l}:=2
3 2
ly=——x+2
2



Let the test point be {U,{}}.Suhstitut:ing x =0, y=0 1n the inequality %I-i-%y::-l,

2 1
—(0)+=(0)=2
~(0)+(0)
0+0=>2
0>2

Thus, the result 15 not true. Therefore, {ﬂ,ﬂ} 15 not a solution of the inequality

%x + % ¥ = 2 . Therefore, we shade the half-plane that does not contain (D, ﬂ] .

Answer 37e.

STEP 1 Graph the houndary line of the inequality.

In order to obtain the boundary line, replace the inequality sign with ="
Then, we get a function of the form y=|x — & | + &, where (&, &) 1z the

vertex of the function’s graph

In thiz case, we get the value of & as 2 and that of k£ as — % Thus, the

vertex 1s (3, — E] .
2



Let us use symmetry to find two more points.
Eewrite the function to 1selate | x — 3 | to one side of the equation. For this,

first add g to both the sides.

NE S PV T

S5 o oD
3 5

2= —Zx-z

»+s Elx |

Mow, multiply both the sides by — %
2 : 2( 5
——|y+= ——|—=|x-3
5[“" 2] 5( 37 ']
2 3
——|y+=|=|x-3
5[}* 2] |x = 3]

We know that | x =3 | 12 always positive. Substitute a value less than or

equal 1:c:-—3 say _2 for ¥
2772 '

|x—3| = _E[_E]
SN 2

x-3= 2
5

Wegetx—Bzgand :J:—B:—E

Add 3 to both sides ofthe two equations.
2 2

x—3+3=§+3 and x—3+3=—§+3
;f::E ard ;':=E
o 5

The tweo points are E—E and E—E .
5 2 S 2



Plot| 3, —E ) E —E and E - E ot the graph. Connect these
2 5002 5 2

points using straight lines to obtain a V-shaped graph. Since 2 15 the

inequality sign used, draw a solid line.

i

£

Y

A




STEP 2 Test a point.
Let us take a test point that does not lie on the boundary line, say, (0, 0).

substitute 0 for v, and 0 for x in the function. Check if the test point
satisfies the given inequality.

:
0d _210-3-2
2 2
5
02 2132
2 2
02 22
2 2
0=z -9 TRUE

The test point 15 a solution of the tnequality. Shade the half-plane that
contains (0, 0).

JL}‘ 5 3
1M Lk~ Bt
{0, 0) X
Z 2 4 i 8 10
-t
-4
-5
B




Answer 38e.
We need to graph the inequality 2y—4=-3 |x+2| .
The boundary of the inequality is 2y —4=—3[x+2].
We first graph the boundary 2y —4 :—3|x+2| using a solid line as the inequality symbol

15 <.
Then,
2y—4 =—3|x+2|
2y :—3|x+2|+4
%y=—3h+ﬂ+%
y:—i|x+2|+2
2
[ 3
—E(x+2)+ 2:x+2=0
J}:ﬂ
—%:—[:x+2}}+2;x+2£i]
—%x—l;xé—i
_J..:':ﬂ
E;vc-lhﬁ;;!ci—ﬂ
2

Let the test point be (ﬂ,{}). Substituting x=0, v =0 1n the mequality 2y—4= —3|x+ 2| .

we get
2(0)-4<-3/0+2|

0-4<-3[2
-4<-3(2)

—4<-6
Thus, the result 15 not true. Therefore, {ELD] 15 not a solution of the inequality

Zy—4< —3|x+ 2 . Therefore. we shade the half-plane that does not contain (0,0).



2y-4<-3|x+2]

-12

Answer 39e.

First, find the slope of the line paszsing through the points (=1, 3) and (1, &),
Eatio of vertical change to horizontal change will give us the slope.

Ja TN
|

o=

cubstitute (=1, 2) for (x1, ), and (1, &) for (x2, v2) and evaluate.
-3

o=

The slope of the line that passes through (=1, 3) and (1, &) 15 g

Lnequation of a line in the point-slope form with slope # and passing through the point
(x1.01) 18y = y1 = mlx — x).

substitute =1 for x1, 3 fory, and g for a2 in the point-slope form.

y=(3) = 2[x- (1]
y—3 = %[x+1)
3o 343



Add 3 to both sides of the equation
y—-3+3 = Ex-I—E—I—E
2 2

<.
Y EF T

MMultiply both the sides by 2.

3 g
By = 3| g
# [zx 2]

2y = 3x+9

Eewrite the equation.
—3x ty =19

Thus, the equation of the line that passes through (=1, 3 and (1, 6) 15 —3x +ay =9

In order to determine the inequality symbol, substitute 4 for x and 0 fory in —Sx + 2w =9
wolve left hand side of the equation.

=3+ 20 =-12

We can see that —12 15 less than 9. Since (4,0) 15 not a solution the mnequality symbol = 18
to be used

Therefore, the linear inequality 15 —3x+ 2y = 9.

Answer 40e.

The graph of a linear mnequality 1n two variables 1s the set of all points 1n a coordinate
plane that represent solutions of the inequality. Therefore, the graph of a linear inequality
in two variables 1s the half-plane.

If a pont 15 chosen on the boundary line_ 1t would give the information about the
boundary line whether 1t 1s included 1n the solution half-plane or not. But we do not get
any information about which half-plane belongs to the solution of the inequality.
Therefore, 1t 1s not helpful to choose a test point that lies on the boundary line.

Answer 41e.

From the graph given, let us take the points (0,2) and (3, ) which lie on the boundary
line.

First, find the slope of the line paszsing through the points (0,20 and (5, 0.
Eatic of vertical change to horizontal change will give us the slope.

Y1 TN

g T

o=

cubstitute (0, 2 for (x1,7), and (3, O) for (x2, »2) and evaluate.
0-3
mo= —

5-10
-3

The slope of the line that passes through (0,3) and (5, 0 15 —g



Mext, find the equation of a line.
Anequation of a line in the point-slope form with slope # and passing through the point
(x1.0) 15y —y1 =mx —x).

substitute O for xq, 3 for oy, and —g for 2 1n the point-slope form.
y=(3)=-2(x-0)

y—3=-=x

In order to clear the fraction, multiply both the sides by 5.
5[_): - 3) = 5(—%:]

Sy — 15 = —3x

Eewrite the equation.
3x oy =15

Thus, the equation of the line that passes through (0, 3 ) and (5, 03 13 3x +2p =15

In order to determine the mnequality symbol, substitute 1 for x and 1 for v 1in 5x +0vr =15,
solwe left hand side of the equation.
AN+ =8

We can see that 8 12 less than 15 Since (1, 1) 15 not a selution and a dashed boundary line
1z drawn, the symbol = 15 to be used.

Therefore, the linear inequality 1z 2x +5y = 15

The cost of one game cd iz $5 and that of movie cd iz £3. We have § 15 with us to buy
cds of both type. This situation can represent such an inequality.



Answer 42e.
The given inequality is y > 2|x—3|+5 with vertex (3,5) and symmetry about x=3.

The equation of the boundary 1s y= 2|x—3|+5 .
The graph 15 as shown below.

v

Let the vertex of the new inequality be [ﬂ,]l] and symmetry about y=0._
Then the equation 1s of the form x=a|y—h|+k.

Substituting 2=0 and k=11, we get
x=a|y—ﬂ|+ll

x=r.=|y|+11
We choose another point (—4,12} outside the inequality v 32|x—3| +5 and above the
vertex (0,11).



Substituting x =—4, y =12 1n the mnequality x=a|y|+ll,w-: get
x:a|y|+ll
—4=al12/+11

—4—11=a(l2)
—15=12a
15
12
Hence, the boundary of the new inequality 1s
= a|y|+ll

15
=|-= 11
x ( 12J|}=‘|+

Consider the half plane left of the boundary x = [_£]| ¥|+11as shown below.

7

o M

13 20

-20

Since (—20,0) is a solution, therefore the inequality is x < [—g] |y| +11.

Therefore, the absolute value inequality 1s [x = [—E] |_}='| +11f.




Answer 43e.

Let x be the total time taken for the calls made within the first country and v be the total
time taken for the calls made within the second country.

We know that the card cost for the calls made in the first country 15 §.03 per minute and
that in the second country 1z §.06 per minute. Thus, the total card cost for the calls made
within the first country for x minutes 15 0.02x and the total card cost for the calls made
within the second country for ¥ minutes 15 006y,

The above data can be written as follows.

st Tetd e tadoen rthi
Thecad cost wathin 1T The cardcest vathin Tetal tisstaleer Phonecard amant

the first < [inmim +  the d =
| Coty [m ES) s.a:c:n Cory [mmjnutes) [indc:lla*s)
(111 ddlars) [111 ddla*s)
U U U U
0.03 : x + 0.06 . v < 20

Therefore, the tnequality 12 0.032x + 006y = 20

Answer 44e.

Let the number of small pizzas be x and the number of large pizzas be 3.

Since a small pizza uses 12 ounces of dough, so total amount of dough used by small
pizzas 15 12x . Apain, a large pizza uses 18 ounces of dough, so total amount of dough
used by large pizzas i1s 18y . Therefore, an inequality 1s

12x+18y = 4800



We need to graph the mequality 12x+18y <4800.
We first graph the boundary line 12x+18y=4800 using a solid line as the inequality
symbol 15 <.
Let the test point be (D, D}. Substituting x=0, y=0 1n the mequality 12x+18y =4800,
we get
12(0)+18(0) = 4800
0+ 0<=4800
0= 4800
Thus, the result 1s true. Therefore, {U,D} 1s a solution of the inequality 12x+18y =4800.
Therefore, we shade the half-plane that contains (0,0) and the shaded region is the
solution of the inequality 12x+18y =4800

7 y

Gl

Z

We can choose any arbitrary three points from the shaded portion of the graph. The three
possible solutions can be obtained from the shaded portion of the graph. The solutions are

(10,10),(50,50) and (100,100).

Answer 45e.

STEP 1 Write an inequality.
Let x be the total yvards of cotton lace and v be the total vards of linen lace.

We know that the cost of cotton lace is $1.50 per yard and that of linen
lace iz $2.50 per yard. Thus, the total cost of x vards of cotton lace 15 1.50x
and the total cost of v vards of cotton lace 13 2.50 ».



The above data can be written as follows.
The oostof The oot of

_ Tetd ancunt of lare
cottorn lace Total yards  linenlace
: Totd yarck = for arafts
per yard per vard (0 )
(in lllees) (in dellars) i
U U U U
150 : x 250 - ¥ = 7

Thus, the equality 15 1.50x + 250y = 75
STEFP 2 Graph the ineguality.
In order to graph the inequality, first graph the boundary line
1.590x +2.50w="75

substitute O for v in the abowe equation and solve for x.

1.50x + 2.5[][:[:]) = 75
1.50x = 75
x = 50

The x-intercept 15 50, A point on the graph 15 (20, 0).

MNow, replace x with 0 and solve for .

1.50(0) + 250y = 75

250y =75
v = 20

since the y-intercept 15 30, another point on the graph 15 (0, 307

Plot (30, 00 and (0, 30% on the graph and draw a line segment to join them.
Since = 13 the inequality sigh used, draw a solid line.

vA

ad

44

(0, 30)

30

Linen

1.50x + 250y =75
20

{50, )

0
0 10 20 30 40 30 '1:-

Coiton




Let us take a test point which does not lie on the boundary line, say, (0, 0.

substitute O for v, and 0 for x to check if the test point satisfies the given

inequality.

1.5[][[]) + 2.50[0)
0

75
75 TEUE

FLR P

The test point 15 a solution to the inequality. Shade the half-plane that
contains (0, ).

v A
50
40
1.50x + 250y = 75
£ 30
£
20
10
0 -
0 1d 20 i al 20 x
Cotton
STEP 3 Eeplace x with 24 1n 1.50x + 2,50y = 75 and simplify.

1.50(24) + 2.50y = 75
36+ 2.50p < 75

Subtract 36 from both the sides.
36+ 250y — 36 = 75 - 36

250y = 39

Divide both the sides by 2,50
2. 50y p 29
2.50 2.50
¥y = 156

Therefore, the ammount of linen lace you can buy 15 15.6 yards or less.

Answer 46e.

Let the number of T-shirts and caps be x and y respectively.

Therefore, total sales obtained by selling T-shurts 1s 15x and total sales obtained by

selling caps 15 10y . Since the total sales must exceeds $1800, therefore the inequality 1s
15x+10y = 1800



To make 40% profit on shirts, the profit on shirts is 0.4(15x).
To make 30% profit on shirts, the profit on caps 1s D_E{lﬂy}.

For profit to exceeds $600, the above equation can be modified as follows.

0.4(15x)+0.3(10y) = 600

Answer 47e.

{a) Let the two people cance together for x days and bicycle together for v days. We
know that the rent of a cance 15 $11 per day and that of two bikes 13 $13|:2) or

£26 per day. Thus, the total rent of cance 15 $11x and the total rent of mountain
bikes 15 $26y

The ghove data can be written as follows.

The total The total Total amount to
Total days _
renit of cance - + rentof bke - Totaldays = spetid
(in r:lr::-]lars) [in dollm) (in c:lc::-llars)
! ! ll Il
11 : x + 26 : ¥ = 120

Thus, the inequality 13 11x + 263 = 120

In order to graph the inequality, first graph the boundary line
1x + 26w =120

substitute 0 for v in the abowe equation and solve for x.

11x + 26(0) = 120

11x = 120
xr =109

The x-intercept 13 10.9. & point on the graph 1z (10.%, 0.

How, replace x with 0 and solve for ».

11(0) + 26y = 120
2by = 120
¥ = 4.6

since the y-intercept 15 4.6, another point on the graph 12 (0, 4.6,



Plot {10.9, 0 and (0, 4.6} on the graph and draw a line segment to join them
since < 15 the inequality sign used, draw a solid line.

vA
14

12

Bike

h, 4.6
AT f1x 426y = 120
2
0 (10.9, 0)
0 2 4 6 8 10 12 14X

Let us take a test point which does not lie on the boundary line, say, (0, U}
substitute O for v, and 0 for x to check if the test point satisfies the given

inequality.
K

11{0) + 26(0) < 120
0 €120  TRUE

The inequality 15 true and thus the test point 15 a selution. Shade the half-plane
that contains (0, 0.

vA

14
12

10

Bike
=

x4 26y < 120

Canoe



(h) In order to find the possible solutions, substitute several values for x and v and
check the inequality.

(x, y) 11x + 26y = 120
[2, 3) 100 = 120
[3, 2:] 83 = 120
[2, 2) 74 = 120

Thus, we can say that 2 davs canceing and 2 davs biking, 3 davs canceing and 2
days biking, and 2 days canceing and 2 days biking are the possible solutions.

{c) We know that the rent of a canoce is $11 per day and that of a bike 15 $13 per day.
The total amount spent each day is $11 + 524 or §36

It 15 given that on a particular day, the first person will cance alone and the second
person will bicyecle alone. The amount spent on this day will be $11 + §13 or $24.
Thus, the total amount spent for the two weeks 12 F120 — §24 or §96.

The above data can be written as follows.

The total The total Total ameunt to
Tatal days .
rent of cance + rentof balke - Totddays = spend
(in dollars:l [in dollam) [in d@]lars)
U U U U
11 : x + 2 - ¥ = 96

The mequality 15 11x + 26y = 96

In order to graph the inequality, first graph the boundary line 11x + 26y = 96,

substitute O for v in the abowe equation and solve for x.

11x+26[0) = 94
11x = 96
x =87

The x-intercept 15 8.7, Point to be plotted on the graph 15 (8.7, 00

How, replace x with 0 and solve for ¥
11[[]) + 26y = 96
26y = 96
v = 37

since the y-intercept 15 3.7, point to be plotted on the graph 15 (0, 377



FPlot the points (8.7, U and (0, 3.7 on the graph and draw a line passing through
them Since < 15 the inequality sign used, draw a solid line.

vA

4

(0, 3.7)

1x+ 26y = 96

(8.7,10)

» -
0 2 4 B a 10 12 14 X
Canoe

Let us take a test point (0, 0 which does not lie on the boundary line. Substitute 0
tor v, and 0 for x. Checl 1if the test point satisfies the given inequality.

11{0) + 26(0) = 96
029  TRUE

The inequality 15 true and thus the test point 13 a solution. Shade the half-plane
that contains (0, 0.

vA
14

12

10

Bike

x+ 2oy < 9

-
1] 2 4 G a 10 12 14 X
Canoe

In order to find the possible solutions, substitute several values for x and ¥ and
check the inequality.

(x,y) 1lx + 26y = 96
(2,1) 48 = 94
[3, 2:1 B = 94
(2. 2) 74 = 94

Thus, we can say that 2 days canceing and 1 day biking, = days canceing and 2
days biking, and 2 days canoeing and 2 days biking are the possible solutions.



Answer 48e.

(d)
The graph of the inequality 0.20884x+027192y = 407.886 1s as shown below.

Do -

v,=x(2)'(5)
V, =62.80 in’
The volume of the cooler 13
v, =x(5) (12)
V. =94200 in’

Lt

(b)

Let the number of times container 1 can be filled and emptied into the cooler be x and the
number of times container 2 can be filled and emptied into the cooler be y . Therefore,

the inequality is
Nx+Py=F,
48.23x+62.80y < 94200

(c)

The volume of the container 1in gallons 1s
V= 48.23(&.0'!}433:] gal
V;=020884 gal

The volume of the container 2 in gallons 15
V,= 62_80(0_0'[}433} gal
V,=027192 gal

The volume of the cooler in gallons 1s
V.= 94150(0.:){}433] gal
V. =407 886 gal

Therefore, the inequality is
Fc+ Ty <7,
0.20884x+ 027192y = 407 _886



3 >

/4/




Answer 49e.
{a) The height & of the given televiston screen 15 16,5 1. The width w15 27 4 1. We

know that the wide screen telewision image satisfies the inequality i ==

3

274

The ratic of the width to the height of'the given screen 1z z or 1.66 which 1z

greater than g or 1.33 1n.

Thus, we can say the given televizsion screen satisfies the requirements of the wide
SCrEEn ifmage

(h) According to the Pythagorean Theorem
Diagonal® = Height* + Width?
P ! l

a4 = K + W

Divide each term of the above equation by W

Eeplace w with 4 and & with 2 in the above equation.
2 2
o 4
— | = 14| =
k2 3
Take square root on both the sides and simplify.

(& - -3

2
P

1

1| Lk
[
wlm



When the ratio of the width to the height of the widescreen telewision itnage is 3

)

the walue of E 1= —.

e lcnow that the widescreen telewvision image satisfies the inequality m e

| =

Thus, the value of % will be greater than %

Therefore, the inequality describing the possible values of & and & for a
widescreen image — > B
Answer 50e.

The given table 15

x|0 |1 ]2 |3
y |11 (15|19 23

From the table 1t 1s observed that the value of y changes by 4 units when x changes by 1
unit. Therefore, the table represented by a linear equation of the form:

y=nx+c
Substituting x =0 and y =11 in the equation y=mx+c, we get
11=m(0)+c
11=0+c¢
c=11
Substituting x=1 and y =15 in the equation y=mx+c, we get
15=m(1)+(11) [Since c=11]
15=m+11
m=15-11
m=4

Hence, the relation between x and y 1s

_yz—‘-lx-l—ll

Answer 51e.

We can see that each v-value decreases by 15 units per x-value.
60 45 30 15

N AN AN
-15  -15  -15

We know that the imtial value of y 15 60,

MNow, we can use the pattern to write a verbal model for the table

v-wvalue = Initial y-wvalue - Eate of change - x-value
i i i U
¥ = &0 - 15 : x

Theretore an equation for the given table 13y =60 — 15x.



Answer 52e.

The equation 1s x+3y=-6.
The equation can be written in intercept form as

x+3y=—>56
3Jy=—x—6
3,..1..%
%' % 3

1
j=—=x—2

= 3

Here, the y-intercept 1s -2_ So, we plot the point {:[I,—E] where the line crosses y-axis.
The slope of the line 1s —% or _?1 . 50, we plot a second point on the line by starting at

(0.—2) and then moving down 1 unit and right 3 units. The second point 1s (3.-3). We
then draw a line through these two points.

Answer 53e.

The x-coordinate of a point where a graph intersects the x-ass s the x-intercept.

For finding the x-intercept, first substitute 0 for w in the equation.
dx =3 =15



Now, solve for x.

4z = 15
4x _ 15
4 4
15
wi= =
4

Thus, the x-mtercept of the line 13 ? The point to be plotted on the graph 1s (? D] .

The y-coordinate of a point where a graph intersects the v-asiz 12 the y-intercept.

substitute O for x 10 the equation to find the y-intercept.

40— 3y =15
molve for v
-3y =15
-3y 15
= 3
¥ ==5

The y-intercept of the line 15 =2, Another point on the graph 15 (0, =50,

For graphing the given equation, first plot the points on a coordinate plane.

=7
b

R @ B fn

_,_
=
-



Diraw a line through the two points.

Answer 54e.

The equation is 8x— 6y =18.
The equation can be written in intercept form as

8x—-6y=18
—6y=—8x+18
—6 8 18
S eI
yzix—E
3

Here, the y-intercept 1s -3. So, we plot the point {Il —3} where the line crosses y-axis.
The slope of the line 1s ; . 50, we plot a second point on the line by starting at [[I,—3]

and then moving up 4 units and right 3 units. The second point is {3,1] . We then draw a
line through these two points.

-10




Answer 55e.

The x-coordinate of a point where a graph intersects the x-amis 15 the x-intercept.

For finding the x-intercept, first substitute 0 for ¥ in the equation.
bx + (=154

Now, solve for x.

fx = 18
bx &
5 6
X = B

Thus, the x-mntercept of the line with the given equation 15 3. The point to be plotted on
the graph 1s (3, 0).

The y-coordinate of a point where a graph intersects the y-amis 15 the y-intercept.

substitute 0 for x 1o the equation to find the y-intercept.

G0 + Sy =18
sSolve for
Sy = 18

v 1a

9 9

¥ =2

The y-intercept of the line with the given equation 15 2. Another point on the graph 1s
(0, 23.

For graphing the given equation, first plot the points on a coordinate plane.



Diraw a line through the two points.

Answer 56e.

The equation 1s —2x—5y=20.

The equation can be written in intercept form as

—2x—5y=20
—Sy=2x+20

Sp(2-2
-3

Here, the y-intercept 1s -4. So, we plot the point (0,—4) where the line crosses y-axis.
The slope of the line 1s % - So, we plot a second point on the line by starting at (0,—4)

and then moving up 2 units and left 5 units. The second point is {—5, —2). We then draw a
line through these two points.

bt

10

-10



Answer 57e.
The x-coordinate of a point where a graph intersects the x-axis 15 the x-intercept.

For finding the x-intercept, first substitute O for ¥ 1n the equation.
-10x +4{n =20

Mow, solve for x.

~10x = 20
~10x 20
10 —-10

xr= -2

Thus, the x-mtercept of the line with the given equation 18 —2. The point that can be
plotted on the graph 1s (=2, 0).
The y-coordinate of a point where a graph intersects the w-amis 15 the v-intercept.

substitute 0 for x 10 the equation to find the y-intercept.
—10{0) + 4y = 20

molve for v
4y = 20
4y 20
4 4
¥ =25

The y-intercept of the line with the given equation 15 5. Another point 15 (0, 9).

For graphing the given equation, first plot the points on a coordinate plane.

ok

Ly
E-w.i}
4
]
2
1
(-2, 0) |
...
-E-5-¢-3—2-1112345E
1 X
1
4]
5.
-G



Diraw a line through the tweo points.

v oh

10x + 4= 20 (0, 5

(2.0}

465*‘3 1'1_1?3455}
x

-2l

-3l

41

-5}

&l

Y

Answer 58e.

Given that the slope of the line 1s m = % and the line passes through the point (10, —2:1 .

The equation of the line having slope m and passing through (x;, _}.-1} in point-slope form
18

F=Mn= m{x - )
Hence, the equation of the line 1s

y—[—z}%(x—m)

4
+2=—x-8
o’ 5
1
) ==x—8-2
Y 5
4
==x-10
¥ 53’5
Sy=4x-50
]4x—5y=5{}]

Answer 59e.

Lrnequation of a line in point-slope torm with slope 2 and passing through (x1, 7 )15
Y=y =mx—x).

substitute 3 for xy, 7 for oy, and =3 for 22 10 the point-slope form.
y—"TF==3(x -3

Eemovwe the parentheses using the distributive property.
y—71=-3x+9

Add 7 to both the sides.
y=T+T7==3z+8+7

¥=-3x+16

The equation of the line 15 y=-3x + 16,



Answer 60e.

Given that the line passes through the points (0,2) and {5,8) :
The equation of the line passing through the points (x;, }‘1} and (xj Yy ) 15

.
Yo =21 |/
Y= { ljlx—x])

Hence, the equation of the line 1s

y-8 =[%J(x—u}

S5v—40=6x
6x—5y=40

Answer 61e.

We need to find the slope of the line passing through the given points to get the equation
of that line. The slope # of a line 15 the ratio of vertical change to horizontal change.

o Y2
i B |

mubstitute —6 forya, =1 for oy, 7 for x2, and 4 for xp.

= -6—-0=1

7 -4
Evaluate.

-6 +1
o=

T -4

_ .2
3

The slope of the line 15 —%.

TTze the point-slope form to determnine the equation of the line. The equation
v —y =mix —x1) 15 the point-slope form of a line with slope # and passing through the
point (x1, ¥1).

Substitute —% for e, 4 for x1, and —1 for .
¥o=[=1)

_}r+1:——|:x—4)

Il
|
I
P
)
|
=
T



Tze the distributive property to open the parentheses.

] =Dl
4 3 E

Subtract 1 from both the sides.

5 20
+1-1=-=z4+—-1
d 373
3 —5x+1?
Y T3 s
The equation of the line 15 ¥ = —EI-FE.

3 3



