Chapter 2 Linear Equations and Functions

Ex 2.4

Answer le.

We know that the standard form of a linear equation 15 Ax + By = T where A and £ are
not equal to zero.

The equation 6x + 8y =72 15 of the form Ax + By = Therefore, the given statemnent can
be completed as “The linear equation 6x + 8y =72 15 written in standard form.”

Answer 1gp.

Anequation of a line in slope-intercept form with slope #2 and y-intercept (0, &) 15
y=mx+h

substitute 3 for s, and 1 for & in slope-intercept form.
y=3x+1

The equation of the line 15 y=3x + 1.

Answer 1mr.
a. Let £ be the number of months.

Write a verbal model to form an equation for the given situation.

Tumber of wistors 1200 per

: = 50,000 +

i § months ¢ months
U U U

50,000 +  1200¢

v(e)

An equation that models the given situation is

v(z) = 50,000 + 1200z

h. Compare the equation with the slope-intercept form to 1dentify the y-intercept and
the slope. We get e = 20,000 and & = 50,000,

Thus, one point on the graph will ke (0, 20,0007,

In order to graph the equation, we have to find another point on the graph. For
this, substitute any value, say, O for £ in the equation and evaluate the function.

v(5) = 50,000 + 1200(5)
50,000 + 6000
56,000



Flot the points (0, 20,000% and (5, 26,000) on the graph
‘Lw!ﬂ

58,000 ® (6. 56,000
54,800
53,600

52,400

50,0009 4, 50,0009

r

o 1 2 3 4 5 R

c. We know that £ = 1 represents Tanuary, 2 represents February and so on
Lilcewsize, the value of £ will be 10 for the month of October.

In order to determine the number of wisitors in October, substitute 10 for # 1n
v =50000+ 1200f and simplify.

v[lD) 50,000 + IEDU[ID)

50,000 + 12,000

62,000

Therefore, the number of wisttors in October will be 62,000

Answer 2e.
Consider two points (x,.3) and (x,.», ). Now we will find out the slope of the line
which passes through these points. Therefore the slope 1s:

NN

B

Now using point-slope form of line, we have

Y=y =m(x—x)

=

Answer 2gp.

The equation of a line having slope m and y - intercept b 1s:
v=mx+b

The given slope and y - intercept of the line 1s:
m=—2and b=—4

Therefore the equation of the line 1s:
y=mx+b [Sl::-pe intercept fnrm]

y=(-2)x+(—4) [Substitute (-2) form and (—4) for b |

[y=—2x—4



Answer 2mr.
It 15 given that the official population of Baton Rouge, Louisiana was 219 5311n 1990
and 227 818 in 2000

(a)
Therefore the average rate of change of population 1s:
N B
H—x
_ 227.818-219,531 | Using (x.);)=(1990,219.531)
2000—-1990 and (x,,y,)=(2000,227,818)

[m=2828.7|
®

Here P represent the population of Baton Rouge from 1990 to 2000 and ¢ represent the
number of years since 1990

The verbal model 1s:

Baton = Population + Rate of X Number

Population In 1990 change of years
P = 219,531 + 8287 X t

Therefore the equation 1s:
P=828Tt+219,531

(c)
Putting £ =2010 in P=828.7t+219,531, we have

P=8287x2010+219 531
=1885218
Therefore the population of Baton Rouge in 2010 1s [1885218

Answer 3e.

Anequation of a line 1n the slope-intercept form with slope #2 and y-intercept (0, &) 15
y=mx+h

Substitute O for #2, and 2 for & in the slope-intercept fortm and evaluate.
v = 0x+2

y =2
The equation of the line 15 ¥ = 2.

Answer 3gp.

Anequation of a line in slope-intercept form with slope e and y-intercept (0, &) 15
y=mx+i

: 3 7 : :
substitute — — for #e, and 3 tor & 1n slope-intercept form.

= —E:Jf:+3
d 4 2

The equation of the line1s ¥ = —gx + %



Answer 3mr.
The vertical line test can be used to determine whether the graph of the given relation

represents a function or not.

According to the wertical line test, a relation 15 not a function if any vertical line drawn
through the graph intersects 1t at more than one point.

Fromm the given graph, we note that no vertical line intersects the graph at more than one
pownt. Also, there 15 exactly one output walue for each input value.

Therefore, the given graph does not represent a function.

Answer 4e.
The equation of a line having slope m and y - intercept b 1s:
yv=mx+b

The given slope and y - intercept of the line 1s:
m=3 and b=—4

Therefore the equation of the line 1s:
y=mx+b [SIDIJE intercept f::-rm]

y=3x+(-4)  [Substitute 3 for m and (—4) for 5|

‘y=3x—4|

Answer 4gp.
The equation of a line having slope m and passing through a point (xl ¥y ) s
y=y=m(x—x)
The given slope and the coordinate of the point are:

m=4 and [—Lﬁ]
Therefore the equation of the line 1s:

y—y=m(x—x) [Point-Slope form |

y—6= 4{3: - {—1}) [Substituting the values of m and (x. 3, ]:I
v—6 :4(x+l] [Sﬁnplifj,ring]

y—6=4x+4 [ Using distributive property|

v=4x+10




Answer 4mr.

The given equation of the line 1s:

x+3y=12

The slope-intercept form of the equation 1s:

1
=—=x+4
d 3

The graph of x+3y =12 1s shown below:

Now we need to find the equation of a line that i1s parallel to y:—%x+4 and that

contains no poimnts in the first quadrant. From the graph 1t 1s clear that the line parallel to
the given line and contains no points in the first quadrant must have y intercept less than

zero. Therefore the equation of the line 1s:

y=—1x+b
3

Answer 5e.

where b <0

Anequation of a line in the slope-intercept form with slope #e and y-intercept (0, &) 15

y=mx+a

substitute & for sz, and 0 for & 1n the slope-intercept form and evaluate.

y = 6x+10
¥ = 6x

The equation of the line 15 ¥ = 6x.



Answer 5gp.

{a) We have to determine the slope of the line ¥y = 3x — 1. The given equation 12 1n
slope-intercept form, ¥ = mx + &, where #2 15 the slope of the line and (0, &) 1z the
y-ntercept.

Compare the given equation with v =mex + & The slope of the line 15 3

since parallel lines have the same slope, the required equation of the line that
passes through the point (4, =23 and parallel to ¥ = 2x — 1 must alse have the slope
equal to 3.

Tze the point-slope form ¥ —y =m(x —x1) to obtain the equation of the new line.
substitute 4 for x1, =2 for v, and 3 for e 1n the equation and simplify.

y—[—?) = 3[;':—4)
y+ 2 = 3[:1:—4)

TTze the distributive property to open the parentheses.
y+2=3x-12

subtract 2 from both the sides.
p2— 2= Fx—-12-2
¥y =3x-14

The equation of the line parallel to the given line 15 = 3x — 14,

i(h) We lenow that the slope of the given line 13 2.
& line perpendicular to v = 3x — 1 will have a slope, which 15 negative reciprocal

of 2.

Thus, slope of the required line 15 —l.

. 1 . . .
substitute 4 for xy, —2 for wp, and —g for w2 in the point-slope form to obtain the

equation of the new line.

y=(-2) = -5(x -9

Tse the distributive property to open the parentheses.

;p‘+2=—l.ﬂ:+i
3 3

subtract 2 from both the sides.

1 4
I TR
Y FAa
_ .l o2
- fa

1

The equation of the line perpendicular to the given line1s v = ——x— —.



Answer 5mr.

a. Let x represent the number of general admission tickets and y represent the
number of student tickets,

Write a wverbal model to form an equation for the given situation.

Ticket price Ticket price
Mumber IMumber Total
tor general for students
- - of general + - of = sales
admizsion o (dollars)
admizsion students (dollars)
(dollars)
U U U U U
7 . x =i 4 : ¥ = 11,200
Ln equation that models the given situation 1s
Tx+4y=11200
b. In order to graph the equation, first write the equation in slope-intercept form. For

this, subtract 7x from each side.
Frx+dy="fx =11200=-"7x

4y = 11,200 - 7x

Compare the given equation with the slope-intercept form to identify the -

intercept and the slope. We get s = —% and & = 2800,

The slope of the line 13 —%, and the y-intercept 15 2500, One point on the graph
will thus be {0, 28007,

Flot the point (0, 2800) on a coordinate plane. Tse the slope —% to plot & second

point on the line. Start at (0, 28007 and then mowe 7 units down and 4 units right.
A

2810

¥

{ b, ZRIMI)
2800
L
2790 {4, 2793)

2780

MNumber of
student tickets

2770

ha
ey
L

2750

i

0 1 2 3 4 5 B 7
Number of general

=Y

admission dekets



iConnect these points using a straight line.
A

2810

¥

{1, 2RI

2B004
2790 \1M

2780
y=—;x—1mn

270

Number of
student tickets

2re0

2750

i

0 1 2 5] 4 g i 7
Number of general

-
-
v

admission tickets
In order to determine whether 950 general admiszion tickets can be sold, check
whether the point 950 lies 1n the graph For this, first find the x-intercept.
Eeplace y with 0 1n 7x + 4y = 11,200
Tx +4[U) = 11,200
Txo= 11,200

Divide both the sides by 7.

Tx _ 11,200
7 7
x = 1600

since the x-intercept 15 at (1600, 0), the line crosses the x-ams at (0, 28007). We
note that 950 will lie between these intercepts.

Therefore, 1t 15 possible that 250 general admmission tickets were sold

d. substitute any value, say, 4 forxin y = — % x4+ 2800 and simplify to find the yw-

value.

y = —%(4) + 2800

27313



similarly, choose some values for x and find 1ts corresponding y-walues.
Crganize the results in a table.

x| ¥
8 | 2786
12 | 2779
16 | 2772

This combination can be found out by substituting some walues for x (the number
of general tickets) and thereby finding the corresponding values of v (the number
of student tickets),

Answer 6e.

The equation of a line having slope m and y - intercept b 1s:
y=mx+b

The given slope and y - intercept of the line 1s:

m=§andb=4

Therefore the equation of the line 1s:
y=nx+b [Slﬂpe intercept form]

= §x+4 \ |:Sub5t1'tute % for m and 4 for E:-:|

Answer 6gp.
The equation of a line passing through the points (xl, 3, ) and {:xl, yﬂ} 15:
Ya—h

X

y—y =m(x—x ) where m=

The coordinates of the points are:
(3.31)=(=2.5) and (x,.3,)=(4.-7)
Now
moPrH
X5
T =3
E))
=
Using point-slope form of line, we have
y-y=m(x-x)
y—5=-2 {x - {—2}] [Suhstituting the values of m and (x. ]l]
y—=5=-2(x+2) [Simplifying]
y—5=-2x-4 [Using distributive prap-::rty]

Therefore the equation of the line 1s:
y=%h+ﬂ




Answer 6mr.
The given equation of the line 1s:

ly—3x=5
4

The slope-intercept form of the equation 1s:
y=12x+20

Now we need to find the slope of a line that 1s parallel to y=12x+20.
The slope of the given line 1s:
m=12
Since the slopes of two parallel lines are equal, therefore the slope of the line that 1s
parallel to y=12x+20 is [12]
Answer 7e.

Anequation of a line in the slope-intercept form with slope s and y-intercept (0, &) 15
v=mx+h

Substitute —% tor 2, and 7 for & in the slope-intercept form.

5
=-—=—x+7
d 4

The equation of the line 13 ¥ = — ; x+ 7.

Answer 7gp.

The slope # of a line 15 the ratio of the vertical change to the honzontal change.
o Y27
B

In order to find the slope of the line, substitute —8 for yo, =2 fora, 1 for xo2, and 6 for x1.

-2-1
M= —
-3 -4
Evaluate.
-9
M= —
-

= ]
The slope of the line 15 1.
Mow, uze the point-slope form to determine the equation of the line.

The equation ¥ — = m(x — x1) 15 the point-slope form of the line with slope a2 that
contains the point (x1, ¥1).

substitute 1 for s, 6 for x1, and 1 for ).
y—1=1x-£&)

Tze the distributive property to open the parentheses.
y—l=x-6



&dd 1to both the sides to rewrite the equation in slope-intercept form.
y=1+4+1=x-6+1

¥ =x—-15
The equation of the line 1s y=x - 3.

Answer 7mr.

My —
R T |

The slope the given line can be found out using the formula m =

substitute O for xy, 3 foran, 5 for x2, and O for v to find 2.
0-73

We know the lines are perpendicular if and only if thewr slopes are negative reciprocals of
each other. If #e; and sz are the slopes of two perpendicular lines, then

1
Wy o= —— of By, = — 1,
7

substitute —g for sy in ) = —L to find the slope ofthe line perpendicular to the
iy
given line.
-
5 ##,

Multiply both sides of'the equation by the least common denominator Seeg,

e

—3my, = =5
Divide both the sides by =32
—3my =5
-3 -3
5
=3

The slope ofthe line perpendicular to the given line will be equal to g



Answer 8e.

The equation of a line having slope m and y - intercept b is:
y=mx+b

The given slope and y - intercept of the line 1s:
m=—5and b=-1

Therefore the equation of the line 15
y=mx+b [Slupe intercept form]

y=(-5)x+(-1)  [Substitute (=5) for m and (—1) for 5]

¥ =—5x—1| .

Answer 8gp.

The equation of a line passing through the points (xl}x,] and {Ib.}’::} 15:
Ya—h
S |

v—3 =m(x—x ) where m=

The given poinis are:
(%.31)=(-L12) and (x,.3,)=(10.0)
Now
w22 N
XX
D=2
1{]—[—1]
_2
11
Using point-slope form of line, we have
Fy—» =m{l’—x]}

y—2= —E(I—(—l)] [Substitming the values of m and (., }]
11
2 o

y—2 =—ﬁ{x+1} [Simplifying]|
2 2 : o

y—2=— = x+ ] [Usmg distnibutive pmperty]

Therefore the equation of the line 1s:
2 24

ly=——x+—
11 1l



Answer Smr.

Let x be the number of low resolution photograph and p be the number of high

resolution photograph that can be taken by the digital camera.
It 15 given that a low resolution picture requires 4 megabytes and a high resolution picture
requires 8 megabytes of memory each.

(a)
The verbal model 1s:
Size of low ¥  Number of + sizeofhigh x Numberof = Total memory
resolution pictures resolution pictures s1Ze
picture picture (megabytes)
(megabytes) (megabytes)

4 ¥ x + 8 X ¥ = 512

Therefore the equation of the model 1s:

]x+2y=123|

Putting x=20,30,40,50.60,70,80 1n x+2y=128_ we have
y=>54,49 44 39 34 20 24

The graph of x+2y =128 1s shown below.

¥

a0




(b)
Consider two pomts (.3, )=(80.24) and (x;.), )=(70.29) in the graph

Therefore the slope 1s:
oY
XX
_29-24
~ 70-80
__1
-2

This indicates that when the number of high resolution pictures increases in the memory
consequently the number of low resolution pictures should be decrease in the memory

card of the camera
. . 1
Putting x=0 my=—5x+ﬁ4, we have

1
——10+64
Y=73

=64

This indicates that when the number of low resolution picture 15 0 then the maximum
number of high resolution picture we can store in the memory 1s 64 .

Answer 9e.

Lnequation of a line 1n the point-slope form with slope a2 and passing through the point
(x1,0n)18 ¥ — 31 = mix — x1).

substitute O for xy, —2 for vy, and 4 for 22 10 the point-slope form.
y—(-2)=4(x-0)
y+a=4x
subtract 2 from both the sides.
y+2—-2d=4x-2
y=4x -2

The equation of the line 15 y=4dx - 2,

Answer 9gp.

STEP 1

Define the variables. Let x represents the time (in vears) since 1993 and let
vrepresent the number of participants {1in millions).



STEP 2 Identify the initial value and rate of change.

It 1z given that in 1993, there were 2 42 million participants. Thus, the
initial walue 13 2 42,

The slope #2 of a nonvertical line 15 the ratio of the vertical change to the
horizontal change.

1= N

i3 — 4

Tz the points (0, 2.42) and (10, 299 to find the rate of change.
substitute 399 for v, 342 fora, 10 for x2, and O for x3.

. 290 - 342 _ 0.057
m-n0
STEP 3 WWrite a verbal model to form an equation for the given situation,
Participants Initial Eate of YTears
[millions) - number " change © since 1993
Ul U U U
¥ = 34z + 0057 . x

The linear equation that models male participation in sports 1s
y=0057x+342
Answer 10e.
The equation of a line having slope m and passing through a point {_x:l 3y ) s
y—n :m{x_xl )
The given slope and the coordinate of the point are:

m=—3 and [3,—1)
Therefore the equation of the line 1s:

y—y =m(x—x) [PDiﬂt-Slﬂp-: fcml]
¥ —[—1} = {:—3](3: -3) [Substituting the values of m and ::x“y] }]
y+l=—3(x+l} [Si.tnp]if_‘,ri.ng]
y+l=-"3x-3 [Using distributive pmpe.rty]

y=—3x—4




Answer 10gp.
It 1s given that the company A charges $0.69 per song and company B charges $0.89 per

song.

The verbal model 1s:

Company A = Songsfor + CompanyB x Songs for =  Budget
Song price Company A Song price Company B (dollars)
(dollars/song)  (songs) (dollars/song)  (songs)

069 = x + 0.89 p y = 30
Therefore the equation of the model 1s:
0.69x+0.89y =30|

Answer 11e.
Anequation of a line 1n the point-slope form with slope s and passing through the point

(x1,1) 15 ¥ — 1 = m(x — x1).

substitute =4 for xq, 2 for o, and 2 for a2 1n the point-slope form.
y=3=2[x-(-4]]

y—3=2(x+4)

Eemovwve the parentheses using the distributive property.
y—3=2x+8

Add 3 to both the sides.
y—I3+3=2x+8+3

v=2x+11
The equation of the ine 1sy=2x + 11.

Answer 12e.
The equation of a line having slope m and passing through a point (xl ¥y ) s
Y—Wh= m[x— X )

The given slope and the coordinate of the point are:
m=0 and (—5,—6)
Therefore the equation of the line 1s:

y—y=m(x—x) [Point-Slope form]
v —{—ﬁ} = ﬂ[:x—{—fr}} I:Subst:ituting the values of m and (xl=y] }:I
y+6=0 [Simplifying |

y=—b6




Answer 13e.
Anequation of a line in the point-slope form with slope #2 and passing through the pont

(x1.00) 18y — =m(x —x1).

substitute 8 for xy, 13 for ), and =9 for &2 in the point-slope form.
y—13=-9x-3)

Eemovwve the parentheses using the distributive property.
y=13==9x+72

Add 13 to both the sides.
y—134+13=-9x4+72+13

y=—9x+ 855
The equation of the line 15 y=—%x + 85,

Answer 14e.
The equation of a line having slope m and passing through a point (_7.:1 ¥y ) is:
Y¥—h= m{x— X )

The given slope and the coordinate of the point are:

m =§ and (12,0)

Therefore the equation of the line 1s:

y—y=m {x — X :I [Puiut—Slcpe foml]
y-0= %{x -12) [Suhstituting the values of m and (x,, » )]
i 3 ) .
= 1 x— 1 36 [Usmg distributive law]
V= 3 x—21
4 |

Answer 15e.

Anequation of a line 1n the point-slope form with slope a2 and passing through the point
(x1.00) 18y — )1 = mlx — 7).

. 4 . .
substitute 7 for xq, =3 for oy, and — ? for s 1n the point-slope form.



Eemovwve the parentheses using the distributive property.

4
+3=—-—zx+4
4 7

Subtract 5 from both the sides.

y+3-3= —%x+4—3

——ix+1
g

. . 4
The equation of the line1s » = ——x + 1.

Answer 16e.

The equation of a line having slope m and passing through a point (xl, ¥y ) s
Y—AK= ml[x —X;)

The given slope and the coordinate of the point are:

m%and(—ﬂ,:z}

Therefore the equation of the line 1s:

y=—y=m(x—x) [Point-Slope form ]|
y—2= %(:—{—4}] | Substituting the values of m and (x.3;) ]
y=2=2(x+4) [Simplifying]
y=2= % x+6 [ Using distributive law |
y="x+8

Answer 17e.

LAnequation of a line 1n the point-slope form with slope a2 and passing through the point
(x1. 01115y — )1 = mlx — &1,

. 1 . .
cubstitute 9 for xy, =5 for oy, and — E tor # 1n the point-slope form.



Eemowve the parentheses using the distributive property.

1
+5=—-——x+4+73
¥ 3

Subtract 5 from both the sides.

y+5—5:—%x+3—5
1
= il 2
¥ 34’5

The equation of the line 15 ¥ = —%x —. 2
Answer 18e.
The equation of a line having slope m and passing through a point (.}, ) is:
y=3=m(x—x)
The given slope of the line 1s:
m=3
The given point 1s:
(3.31)=(—4.2)
Therefore x; =—4 and 3 =2
Now using point-slope form of a line, we have
y—y=m(x—x)
y—2=3(x—(-4)) [Substituﬁng the values of m and {xl;ul]]

y—-2=3(x+4) [Simplifying |

y—2=3x+12 [Usj.ng distributive law]
Therefore the equation of the line 1s:

yv=3x+14

Answer 19e.

In an ordered pair, the first number will be the x-coordinate and the second number will
be the v-coordinate. Inthe given solution, the second number 13 wrongly substituted for
x1, and the first number 13 wrongly substituted for .

Thus, the error 15 that 5 15 substituted fory) and 1 15 substituted for x1.

substitute —2 for s, 5 for 21, and 1 fory) in the point-slope form to correct the error.

y—1==2(x-9)

Tze the distributive property to open the parentheses.
y—1==2x+5

Add 1 to both the sides.
y-1+1=-2x+5+1

y=-2x+56



Answer 20e.
The equation of a line having slope m and passing through a point (xl, ¥y ) s
y—y=m(x—x)

The given point 1s:

(3.31)=(—4-5)
Therefore

x,=—4 and y, =3
since the line passes through the pont {—4 —5) 1s parallel to the line y=—4x+1,
therefore slope of the line y=—4x+1, m =—4 1s the slope of the line that passes through
the point (—4,—5}.
Now using point-slope form of a line, we have

y=y=m(x—x)

y={(=5)= _4(3:—(—4)} [Substituting the values of m and (x, ,;ulﬂ
y+5=—4(x+4) [Simplifying]
y+5=—4x-16 [Using distributive law |

Therefore the equation of the line 1s:

y=—4x-21

Answer 21e.

We have to determine the slope of the line, y=—x + 3 The given equation 15 in the
slope-intercept form v = mex + &, where 2 13 the slope of the line and (0, &) 15 the

y-intercept.

Compare the given equation with y =mx + b, The slope of the line 15 -1

since parallel lines have the same slope, the required equation of the line that passes
through the point {7, 1) and parallel to y =—x + 3 alzo have slope —1.

Tze the point-slope form ¥ — 1 = m(x —x1) to obtain the equation of the new line.
substitute 7 for x1, 1fory, and =1 for m in the equation and simplify.

y—1l=-1z-7
¥ =1 = =% +7

Add 1 to both the sides.
y=—1+1=-x+7+1

y =-x+5b

The equation of the line that satisfies the given conditions are y =—x + 8.



Answer 22e.
The equation of a line having slope m and passing through a point (xl 3y ) s
y=3=m(x-x)

The given point is:

(3.31)=(2.8)
Therefore

x=2 and } =8
since the line passes through the point (E,E} is parallel to the line y=3x—2 therefore
slope of the line y=3x—2, m=3 1s the slope of the line that passes through the pont
{E,B}_
Now using pomnt-slope form of a line, we have

y—-mw= mt:x—x]}

y—8=3(x-2) [Substituting the values of m and (x. ) }]
y—8=3x—6 [Using distributive law |

Therefore the equation of the line 1s:
y=3x+2

Answer 23e.

The given equation 15 in the slope-intercept form w = mx + &, where w2 15 the slope of the
line and & 15 the y-intercept.

: : : o1
Compare the given equation with y =mex + & The slope of the line 15 o

We know that the slopes of perpendicular lines are negative reciprocals of each other.
. . 1 .
Thus, the slope of the line perpendicular to v = Ex + 3 13 =3

substitute 4 for x1, 1 for y, and =3 for a2 10 the point-slope form to obtain the equation of
the new line.

y—1=="3x-4)

Uze the distributive property to open the parentheses.
y—1=-3x+12

Add 1 to both the sides.
y=1+1==-3x+12+1

¥ = —3x+13

The equation of the required line 15 v =—-3x + 13,



Answer 24e.
The equation of a line having slope m and passing through a point (xl ¥y ) s
y=n=m(x—x)

The given point 1s:

It is given that the line passes through the point (—6.2) is perpendicular to the line
y=—2_ Since the slope of the line y=—2_, m=0, therefore the slope of the line that
passes through the point {—62) 15 oo, that means the line is parallel to y - axis.
Therefore the equation of the line 1s:

x=—6

Answer 25e.

The given equation 15 in the slope-intercept form ¥ = mx + b, where #2 15 the slope of the
line and & 15 the y-intercept.

Compare the given equation with v = mex + & The slope of the line 15 4.

We lknow that the slopes of perpendicular lines are negative reciprocals of each other.

Thus, the slope of the line perpendicular to y=4x + 11s —&.

. 1 . . .
substitute 3 for x1, -1 foryy, and — I tor a2 in the point-slope form to obtain the

equation of the new line.

y=(-) = -5 (x-3)

1
+1=——(x-3
y 4(x )

TTze the distributive property to open the parentheses.
1 3
y+l=—-—x+—
4 4



Subtract 1 from both the sides.

1 3
Fl-l = —mgd 2 =1
d 4" 4

1 e 1
YTy

. . o 1 1

The equation of the required line 15 » = —Ix — i

Answer 26e.
The equation of a line having slope m and passing through a point (xl 3y ) s
y=n=m(x—x)

The given point 1s:
(3.31)=(14)
Therefore
x=1and y,=4
It 1s given that the line passes through the pownt (1,4] 15 perpendicular to the line
y=2x—3_ Since the slope of the line y=2x—-3_, m=2, therefore the slope of the line
1 1

that passes through the point (—6,2) is ——=—E_
m

Now using point-slope form of line, we have
y—y=m(x—x)
y—4= —%(I—l} [Substituting the values of m and (x.y, ]]
1

y—4= i3 x +% [Using distributive pmperty]
1 9
y=——x+-—
2 2

Therefore the equation of the line 1s:

©). ‘y=—%x+g

Answer 27e.

The slope # of a line 18 the ratio of the vertical change to the horizontal change.
o Y2
5 B

We note that the line passes through the points (3, 1) and (5, —4). In order to find the

slope of the given line, substitute —4 for o, O for yp, D for x2, and 3 for x1.
-4 -1
5-3

M=




The slope of the line 15 =2

The equation ¥ — 3 = m(x — x1) 18 the point-slope form of the line with slope &2 that
containg the point (x1, 1)

substitute —2 for s, 3 for 21, and 0 for yy.
y»—0==-2(x-3)

Tz the distributive property to open the parentheses.
v —0 = —Zxr+ 6

y=-2x+6

The equation of the line 1s vy =—-2x + 6.

Answer 28e.
The equation of a line passing through the points (xl 3, ) and {:xl, J**:} 15:
V=¥

Y—M =m{x—x1] where m ===

X

From the graph, we have the coordinates of the points are:
(3.31)=(3.-1) and (x,.3,)=(4.4)
Now

=2 A

X
_4-(-1)
43

=35
Using point-slope form of line, we have

y-y=m(x-x)
¥y—(-1)=5(x-3) [Substitut:ing the values of m and (x.», }:I
y+1=5(x-3) [Simplifying]

y+1=5x-15 [Using distributive pr&pe:rt}f]
Therefore the equation of the line 1s:
y=>5x—-16




The graph of the equation y=5x—16 1s shown below.

Answer 29e.

The slope m of a line 15 the ratio of the vertical change to the horizontal change.
— Ya—MN
i R

We note that the line passes through the points (=1, 20 and (2, 4. In order to find the
slope of the given line, substitute 4 for w2, 5 for 3, 3 for x5, and —1 for x1.

4 -5
o=
3-(-1)
Ewvaluate.
-1
M= ——
241
__1
4

The slope ofthe line 15 —i.



The equation ¥ —i =m(x — x1) 15 the point-slope form of the line with slope 2 that
contains the point (x1, y1).

Substitute —& tor e, 3 for x1, and 4 for .

y=4=-x=3

Jse the distributive property to open the parentheses.

1 3
-4 =——x+=
d 4 4

Add 4 to both the sides to rewrite the equation in slope-intercept form.

y—4+4=—%x+z+4

1 e 19
YTy

) L 1 19

The equation of the line 158 y = _EI + .

Answer 30e.
The equation of a line passing through the points (xl, ;) and {I1= P:} 15:
Ya—RH

X5

y—3 =m(x—x ) where m=

The given coordinates of the points are:
(3.31)=(-13) and (x,.3,)=(2.9)
Now
=2 N
0=
_ 953
2—(-1)
=2
Using point-slope form of line, we have
L =m{x—x]}

y—3= E[I—{—l}) [Substituting the values of m and [x]=y1:l:|
y=3=2(x+1) [Simplifying]
y=3=2x+12 [Using distributive pmpe:rt}f]

Therefore the equation of the line 1s:
y=2x+ 5[



The graph of the equation y =2x+5 1s shown below.

-4 2 (0,07 1 4 é ] i) 1
Answer 3le.

The slope #2 of a line 15 the ratio of the vertical change to the horizontal change.
i = Ya =N
BiTA

In order to find the slope of the line, substitute —7 for ys, =1 foran, & for 22, and 4 for x1.

= -1
b —4
Evaluate.
-7 +1
o=
2
__5
2
=—3

The slope of the line 15 -3,

How, usze the point-slope form to determine the equation of the line.

The equation ¥ — = m(x — x1) 15 the point-slope form of the line with slope 2 that
contains the point (x1,31).

substitute =3 for s, 4 for x1, and -1 for .
¥ 1) =3 - 4)

TTze the distributive property to open the parentheses.
y—(-1) = -3z +12

y+1=-3x+12



subtract 1 from both the sides to rewrite the equation in slope-intercept form.
y+1-1=-3x+12-1

¥ = —3x+11

The equation of the line 15 y=-3x+ 11

Answer 32e.

The equation of a line passing through the points (xl, 3 ) and {Ib.}’:} 15:
Ya— R
X =

y—y =m(x—x) where m=

The given coordinates of the points are:
(%.31)=(-2.-3) and (x,.3,)=(2.-1)
Now
=2 N
A Tx
B —l—(—3}
- 2-(-2)
1

2
Using point-slope form of line, we have

y—-n :m(x—xl]l

y—{—E} = %[I—(—E]) [Substituting the values of m and (xl=yl]]

y+3= ;{x+2] [Simplifying |
y+3= %x +1 [Usj.ng distributive pmperty]
Therefore the equation of the line 1s:
1

y==x—2




The graph of the equation y = %x —2 15 shown below.

et

3 2 1 (0,0 1 2 3 4 5

Answer 33e.

The slope s of a line 15 the ratio of the vertical change to the hornizontal change.
o = FYa—MN
o

In order to find the slope of the line, substitute 3 for yo, 7 foran, 3 for 22, and O for x1.

5-7

mo= —

2-10
Evaluate.
2
mo= ——
3

The slope of the line 15 —%.

Mow, use the point-slope form to determine the equation of the line.

The equation ¥ —i = m(x — x1) 15 the point-slope form of the line with slope 2 that
contains the pownt (x1, 7).

Substitute —% tor s, O for x1, and 7 fory.
(x—0)

y—7=-

F=F==

| B | o



Add 7 to both the sides.
y=1+7= —§x+?

—Ex+?
3

g

The equation of the line 15 » = —%x + 7.

Answer 34e.

The equation of a line passing through the points (xl 3, ) and {Ib.}’:} 15:

y—3 =m(x—x ) where m=22"%

XX

The given coordinates of the points are:
(9.31)=(-12) and (x,.3,)=(3.4)
Now
=22
=
=43
3-(-1)
al
2
Using poimnt-slope form of line, we have
y-y=m(x—x)
3

y—2= —E[x—(—l:!) [Substituting the values of m and (x,. ) }]
3 e R
y—Ez—E{x+]} [Sunphﬁ,rmg]
3 3 ! G
y—2=— = x— 3 [Usmg distnibutive pmpe:[t}r]
Therefore the equation of the line 1s:
3 1
y=—=x+-—

2 2



The graph of the equation y=— % x+ % 1s shown below.

<1}

Answer 35e.

The slope #2 of a line 15 the ratio of the vertical change to the horizontal change.
_— Y2 =M
27A

In order to find the slope ofthe line, substitute & for v, —2 fory, =32 for 22, and =5 for x;.

L B-(2)
-3-65)
Evaluate.
84+ 2
o=
-34 5
_10
2
=35

The slope of the line 15 5.



Iow, use the point-slope form to determine the equation of the line.

The equation v —w =a(x — x1) 18 the point-slope form of the line with slope ¢ that
contains the pont (21,370,

substitute O for s, =5 for xy, and —2 for .
y=(-2) = 5[x - (-5}]

¥+ 2 5[x+5)

Tze the distributive property to open the parentheses.
y+2=5x+25

Subtract 2 from both the sides.
y+2-2=50x+25-2

Y= x4+ 23
The equation of the line 15 y=2x + 23

Answer 36e.
The equation of a line passing through the points (xl, ;) and {xz, J":} 15:
)

y—y =m(x—x) where m=

The given coordinates of the points are:
(3.31)=(15.20) and (x;.3,)=(-12,29)
Now
»-%
e
_29-20
1215
1
I
Using point-slope form of line, we have
y-yn=m(x—x)

=

}’—2ﬂ=—%{1’—]5] [Suhﬂituting the values of m and {xl,_].-'lﬂ
y—Eﬂz—%{x—]S] [Simplifying]
y—20=- ; x+5 [Using distributive property|
Therefore the equation of the line 1s-
1

y=—=x+23
3




The graph of the equation y = —% x+25 1s shown below.

ki

-3 -1 -10 (0,0) 1w i E

-10

Answer 37e.

The slope #2 of a line 15 the ratio of the vertical change to the horizontal change.
= T2
L |

In order to find the slope of the line, substitute 20.5 for yo, 7 foryr, =1 for x2, and 2.5 for
xl.

_205-7
~1-35

Evaluate.
12.5
—4 .5
= -3

m o=

The slope of the line 15 =3



Iow, usze the point-slope form to determine the equation of the line.

The equation v —i = a(x — x1) 18 the point-slope form of the line with slope a2 that
contains the point (x1, 37).

substitute —3 for e, 2.5 for 2, and 7 for .
y—T7=-3(x-35

TTze the distributive property to open the parentheses.
y=—7=—"x+105

Add 7 to both the sides.
y—7+7=-3x+105+7

v = —3x+175

The equation of the line 18 y=—-3x + 17 5.

Answer 38e.

The equation of a line passing through the points (x,); ) and (x,., ) is:

J;—H =m{:x—x1] WhE‘.l’E.‘ mzu
X5

The given coordinates of the points are:
(3.31)=(06.09) and (x;.3,)=(3.4.-26)

MNow

=2 N

D A
_ 26-0.9
©34-06
3
T4
Using point-slope form of line, we have
Y—n-= m[x—xlj

y—06=- i |::x — G_E‘] I:Subatimting the values of m and I[Jt:l i, ]]
y—ﬂ_ﬁ-:—g{x—{!_gj [Simplifying]
5 9 - L
y—06=— P x+ y [L sing distributive pmperty]
Therefore the equation of the line 1s:
5 69
Y =——dk—

T 4T 40




The graph of the equation y=— ; x+ % 18 shown below.

Answer 39e.

The equation v — ) =a(x — x1) 18 the point-slope form of the line with slope # that
containg the point (x1, 1),

We have to find the equation of the line that passes through the point (9, =5) with slope
—&. For this, substitute —6 for me, ¥ for x1, and =5 for .

y—(=3)=-b(x - 5)

Tz the distributive property and simplify.
y—(-3)=-6(z-9)
y+o = —-bx+24

Subtract 5 from both the sides
y+5-5=-6x+54-5

¥ = —bx + 49

substitute & for x, and 10 for v and evaluate to check whether the point (6, 10) lies on the
given line.

*

10 2 —6(6) + 49
10 £ —36 + 489
10 = 13

The pownt (6, 10) does not lie on the given line.

sirlarly, substitute the values for x and y from the remaining chotces 1n y = —6x + 49
and check whether the points satisfy the equation.

The ordered patr (7, 7)) satisfies the equation. Thus, the point (7, 7) lies onthe given line.
The correct answer 15 choice C.



Answer 40e.

The equation of a line having slope m and y - intercept b 1s:
y=mx+b

The given slope and y - intercept of the line 1s:
m=-—3 and b=5
Therefore the equation of the line 1s:

y=mx+b [Slnpe intercept f::-:m]
=—3x+5 [ Substitute (—3) for m and 5 for b |
Hence the standard form of the line 1s:
[y+3x=5

Answer 41e.

The equation ¥ =mx + & 13 said to be 10 slope-intercept form where a2 15 the slope and & 15
the y-intercept.

Substitute 4 for s, and =3 for &
=45 +(3)

simplify.
y=4x -3

subtract 4x from each side to rewrite the equation in the standard form.
y—d4x =dx-3-4x
y—dx = =3

The equation of the line in standard form that satizfies the given conditions 18
—dx +y=-3

Answer 42e.
The equation of a line having slope m and passing through a point {xl 3y ) s
y-n=m(x—x)
The given slope and the coordinate of the point are:
m==3 and (5.)=(4.7)
Therefore the equation of the line 1s:

YW= m(:c — % ) [PGiﬂt—Sl{:-pe fmm]
y—(-T)= —%{x—ii) [Substituti.ng the values of m and {xl,yl}]
3 e
3y+7 =—E{x—4) [Simplifying]
2y+14=—"Fx+12 [Multipluing both sides by E]

Hence the standard form of the equation 1s:
2y+3x=-2




Answer 43e.

The equation ¥ =mx + & 13 said to be 10 slope-intercept form where a2 15 the slope and & 15
the y-intercept.

Substitute i for e, 2 for x1, and 3 for .
B=50= %[x - 2]

Tse the distributive property to open the parentheses.

4 2
-3=—x--
& 5 5

Iultiply both the sides by 3.
4 &
Sly—-31 =5 —x—- =
=3 ( 5" 5]

Sy =15 dx -8

Add 15 to both the sides.
Sy —-154+15= 4x-8+15

Sy =4dx+7

mubtract 4x from both the sides to rewrite the equation in the standard form.
Sy —d4x =4x+7 - 4dx

Sy —4dx =7

Multiply both the sides by -1
(v —4x)(-1) = 7(-1)
4x =5y = =7

The equation of the line 1n standard form that satisfies the given conditions 18
dx = Sy=-1



Answer 44e.
The equation of a line passing through the points (xl, ¥, ) and {xl, }5} 15:
Ya— W

X —x

yv—y =m(x—x ) where m=

From the graph, we have the coordinates of the points are:
{:3“:11]‘[ ) =(_L3) and (I:J-f'z ) =(_ﬁ=_?}

Now
T B
Xy S
_. S7=8
~5~(-1)
=2

Using point-slope form of line, we have
y—-nmn= m{x—;r])
y—3= E{I—{ —1}} I:Suhstituti.ng the values of m and (I1=.1’1}:|

y=3=2(x+1) [Simplifying]
y—3=2x+2 [Using distributive pmpmt_\,r]
Therefore the standard form of the equation 1s:
[y—2x= 5|

Answer 45e.

The slope # of a line 15 the ratio of the wertical change to the horizontal change.
—_— Y2~ N
2T

In order to find the slope of'the given line, substitute 16 forya, 8 fory, =4 for x2, and 2

for x1.
16— 8
o=
-4 -2
Evaluate.
)
mo= —
-
_ 4
3

The slope ofthe line 1s —%.



Mow, use the point-slope form to determine the equation of the line.
The equation v —w =a(x — x1) 18 the point-slope form of the line with slope a2 that
contains the point (x1, 1),

Substitute —% tor s, 2 for xp, and B for .

4
8= —_(x-2
by 3{ )

Tse the distributive property to open the parentheses.

_8—_ix+E
o 3573
4x + 3
_g = —
N 3

Multiply each side by 3.

3(y - 8) = 3(_ 4x+8]

3y —24 = —-4x +8

Add dx + 24 to both the sides.
By —24+4x+24 = —-4dx+ 8+ 4x+ 24

2y +4x = 32

The equation of the line in standard form that satisfies the given conditions is
dx + 2w =32,

Answer 46e.

The equation of a line having slope m and passing through the points (x;.), ) 1s:
y—n=m(x—x)

The given point 1s:
(3.31)=(3.4)
(a)
It 1s given that the line passing through the point (3,4} 1s parallel to y=-2. Therefore
the slope of the line m=0 is the slope of the line that passing through the point (3,4).
Hence the equation of the line 1s:
v=4

(b)
It 1s given that the line passes through the point (3,4) is perpendicular to the line y=—2.
Since the slope of the line y=—2, m=0, therefore the slope of the line that passes
through the point (3,4) 15 0, that means the line 1s parallel to v - axis.
Therefore the equation of the line 1s:

x=3



()
It 1s given that the line passing through the pont (3,4} 1s parallel to x=—2. Therefore
the slope of the line m = is the slope of the line that passing through the point (3,4).
Hence the equation of the line 1s:

r=3

(d)
It is given that the line passes through the point (3,4) is perpendicular to the line x=—-2_

Since the slope of the line x=-2, m=w, thérafme the slope of the line that passes
through the point [:3, 4] 15 0, that means the line 1s parallel to x - axis.

Therefore the equation of the line 1s:

Answer 47e.

We lknow that two sides of a right triangle are perpendicular. First, we have to check
whether the given lines are perpendicular. For this, identify the slopes of the given lines.

& line with equation in the form v = mx + & has slope 2. Thus, the slope of the line
y=—3x+ 2153, and that ecf y=2x + 115 2.

1

Two lines with slopes s and s are perpendicular ifand only of 7 = ——.

Substitute =3 for g, and 2 for s

since the slopes of the given lines do not satisfy the condition, the given lines are not
perpendicular.

MNow, find the slope of a line perpendicular to any one of the given lines. Consider the
liney=2x+1.

1

substitute 2 for ) 10 the equation my = ——— |
i
1

g = ——

z

The slope of any line perpendicular to y==2x + 115 — %



The equation ¥ = mx + b 15 sa1d to be in slope-intercept form with slope m and y-intercept
&. There are an infinite number of lines perpendicular to ¥ = 2x + 1 with same slope and
different y-intercepts. Choose any value for the y-intercept, say, 8.

mubstitute —% fore, and & for b iny=mx + &

1
= ——x+38
d 2

, , , . 1
The equation of a line perpendicular toy=2x+ 115 v = —Ex + &,

Therefore, an equation of a line { such that/ and the given lines form a right triangle 13

1
= ——x+ 2.
o+ 2

Answer 48e.

Consider the equations of the lines are:
Ax+By=C and Ax+B,y=0C,
Therefore the slope - intercept form of the lines are:

y=——x+_—"

B "B "B, B

] " and 1 : where :v.q]:—i andmj:—ﬁ
. | Y B B,
=mx+ =m,x i+

B, !
(a)
It 15 given that the lines are parallel to each other. Therefore

mi =B
A 4,

B B
4B, = 4B,
Hence 1f the lines are parallel then |48, =4, B,

(b)
It 1s given that the lines are perpendicular to each other. Therefore
1

L T
y

41

B 4

B,

4 B

B, 4,

44, +BB, =0

Hence if the lines are perpendicular then |44, + B 5, =0




Answer 49e.

The x-intercept 15 defined as a point where a graph intersects the x-ams It 15 given that
the x-intercept of the line 15 @, which means that the line crosses the x-aous at (e, 0).

The y-intercept 15 defined as a point where a graph intersects the y-axs. Since the -
intercept of the line 1z given as b, the line crosses the v-amis at (0, &)

We lenow that the slope of a nonwvertical line 15 the ratio of the wvertical change to the
horizontal change.

e 22— 2
i3 T X

since the points (2, 0 and (0, &) lie on the given line, substitute & for wa, 0 foryy, O for x2,
and @ for x1.

E-10
o=
0—a
simplity.
b
o= ——
&

The slope of the line 15 —E
!

The equation ¥ — = m(x — x1) 18 the point-slope form for the line with slope w2 that
containg the point (x1, 1)

. b
substitute — — for s, @ for 2y, and O for
el

&
y-0=-—(x-a)
@
Tze the distributive property to open the parentheses.

y—0= —ix+b.
7

simnplity.

¥y = —£x+f:'
@



Add EJf: to each side.

@
& b B
—x+y=—x——zx+b
i @ @
Ex+_}r= &

ot

Multiply each side by a.
bx +ay=ab

Divide each side by ab.
@ b

Therefore, 1t 15 proved that an equation of the line with x-ntercept @ and y-intercept & 13
Y

&gl _ g,
a A

Answer 50e.

Let x be the number of month and y be the total cost.
Now the monthly cost for owning the car 15 3350 Therefore the slope of the time-cost

graph 15 m=350.
Since the car was bought for $6500 _ therefore the verbal model is:

Total Cost = Initial Cost  + Monthly Cost ® Number
(dollars) (dollars) (dollars) of month
¥ = 6300 + 350 ¥ 5 3
Therefore the equation 1s:
vy =350x+6500

Answer 51e.

Let # represent the total number of restored houses and # represent the number of years.

Write a verbal model to form an equation for the given situation.

Total Humber of Mumber of
Humber
number of houses to . o houses
restored " berestored ° already
VEArs
houses (per yeat) restored
U U U U
e = 15 : { + a0

An equation that models the total number 2 of restored houses £ years from now 15

# =15+ 50



Answer 52e.

Let x be the number of number of tomato plant and y be the number of pepper plant
grow in the commumity garden.
Now the total area of the rectangular plot 1s:

1625 square feet.

The verbal model 1s:
Areaofeach x Number of + Areaofeach * Numberof = Total Area
Tomato plant tomato plant pepper plant pepper plant (square feet)
(Square feet) (square feet)

8 4 i s + 5 26 ¥ = 1625
Therefore the equation of the model 1s:

Bx+5y=400

Putting x=15 1in 8x+5y =400, we have
8x15+5y =400

5v =280
y=>56
Therefore the number of pepper plant we can grow 1s

Answer 53e.

Let x represents the number of general admission tickets and v represents the number of
student tickets.

Write a verbal model to form an equation for the given situation.

Ticket price Ticket price
Humber Humber Total
for general for students
o - of general + - of = szales
adtni 251 o o (dollars)
admission students (dollars)
(dollars)
U U U U U
15 : x + 4 : ¥ = 4500

An equation that models the given situation 13

15x + Gy = 4500

Mow, find some points with coordinates that are selutions of the equation to graph the
equation.

substitute O for x and find the corresponding w-walue.
15(0) + 9y = 4500

Sy = 4500

¥y = 500



Choose some values for x and determine the corresponding y-values. The results can be
organized in a table.

x| 0O |75 150
¥ | 200 | 375 250

The points are (0, 500), (75, 375), and (150, 250).

Flot the points on a coordinate plane.

3004

2001

Students Tickets

100§

:‘.IT a0 100 150 200 x
General Admission Tickets

Connect the points with a straight line.

15x+9yp = 4500

3004

2001

Students Tickets

100}

- -
_"‘JT 50 100 150 200y

General Admission Tickets



In the graph, the x-amis represents general admission tickets and the v- axis represents
student tickets.

Thus, to find how many student tickets were sold when 200 general admission tickets
were sold, first find the point on the line where x 13 200, Then, find the corresponding
wv-coordinate.

Answer 54e.

Let x and y be the area taken in rent in first building and second building by the

company.
It 1s given that the annual cost of the first building 1s $21.75 per square feet and annual
cost of the second building 15 $17 per square feet.

(a)
The verbal model 1s:
Building 1 x Area from + Buillding? x Areafrom = Total budget
Rent building 1 rent building 2 {dollars)
(dollars/ (square feet) (dollars/ (square feet)
square feet) square feet)
21.75 ® x e 17 X ¥ = 86000

Therefore the equation of the model 1s:
21.75x+17y =86000

(b)
Putting y=2500 1 21 75x+17y = 86000, we have

21.75x+17= 2500 = 86000
21.75x =43500
x =2000
Therefore the number of square feet can be rented in the first building 1s M

()
Since the company wanted to rent equal amounts of space 1n the buildings, therefore
21.75x+17x = 86000

38.75x = 86000

x 221935
Hence the number of space the company should rent approximately 221935 square feet
per building.



Answer 55e.

STEP 1 Define the variables. Let x represents the number of years since 1994 and
v represents the average monthly cost.

STEP 2 Identify the initial value and rate of change.

It 15 given that 1n 1994, the average monthly cost for expanded basic cable
telewizion service was $21.62 Thus, the initial value 12 21.62.

The slope # of a nonvertical line 15 the ratio of the vertical change to the
herizontal change.

_ XX

T3 |

Use the pownts (0, 21.62) and (10, 38.23) to find the rate of change.
substitute 3823 for w, 21.62 foran, 10 for x3, and 0 for xp.
o 3823 - 21.62

= 1.661
10 -0
STEP 2 Write a werbal model to form an equation for the given situation.
Lverage Tears Initial
Eate of _
m onthly = since  +  cost
Change
cost (dollars) 1544 (dollars)
U U U U
¥ = 1661 S« + 21.62

An equation that models the monthly cost as a function of the number of
vears since 1984 v = 1661x + 2162,

We lknow that £ = 0 represents the vear since 1924 and £ = 16 represents
the year 2010, In order to predict the average monthly cost of expanded
basic cable television service in 2010, substitute 16 for x in the equation.

y=1661(16)+21.62

simp ity
v o= 482

The average monthly cost of expanded basic cable televizsion service in

2010 iz about F48.20.



Answer 56e.
Let x and y be the air temperature and tire’s pressure respectively.
The given pressure at 55° F is 30 psi.
Now the automobile tier’s pressure is increases about 1psi for each 10° F increase in air

temperature. Therefore the slope 1s:
5

The verbal model 1s:
Tier's pressure = pressure at 53°F +  rate of change = temperature
(pound/square inch) (pound/square inch) (psi'F) (Far)
¥ = 30 + 0.476 ® X
Therefore the equation 1s:
y=0476x+30

Answer 57e.

a. Write a verbal model to form an equation for the given situation.
_ T otal
Mumber length Humber wi dth
: 4 _ : = length
of lengths (feet) of widths (feet)
(feet)
U U U U U
2 : { + 2 : W = 24

An equation that relates the possible lengths § and widths w of the display 1z
2+ 2w =24

b. We know that an equation that relates the possible lengths £ and widths w of the
display 15 27 + 2w = 24

In order to graph the equation, first write the equation in slope-intercept form. For
thiz, subtract 27 from each side.
al + 2w — 21 = 24 - 2

2w = 24 — 2

Divide each side by 2.

2w 24-2
2 2
w=12 -1

Apply the commutative property on the right side.
w=—-f{+12



Compare the given equation with the slope-intercept form, to wdentify the
y-ntercept and the slope. We getm=—-land & =12,

The slope of the line 15 -1, and the y-intercept 15 12,

The y-intercept 15 defined as a point where a graph intersects the y-ams. Since the
v-intercept of the graph 1z 12, the line crosses the y-aois at (0, 12).
Plot the point (0, 12) on a coordinate plane.

‘Eili{lii. 12)

Tse the slope to plot a second point on the line. Since the slope of the line 15
-1 : o
—1or T start at (0, 12 and then mowe 1 umit down and 1 unit right.

Mark a dot and label the point as (1, 11},




Diraw a straight line through the points.

I
-w P
] 2 4 5] a 10 12

c. We know that the equation obtained 15w =—-7+ 12.
cubstitute & for fand simplify.
w=—6+12

= b

sirmilarly, choose some walues for x and find its corresponding y-wvalues.
COrganize the results in a table.

I |w
& |6
75
a4
913
0] 2

Answer 58e.

Let x be the total hours of dance and y be the total amount of money recerved from the

donors.
The verbal model 1s:
Total amount = Total Fixed +  Total hourly  x total hours
Of money amount amount
(dollars) (dollars) (dollars/hour)
¥ = (15+35+20) + (4+8+3) X x

Therefore the equation 1s:

y=60x+15

Answer 59e.

In order to solve the given equation, divide each side by 9.
9x 27

G G

=3



substitute 3 for xin the original equation and check whether 1t satisfies the given

equation.
9(7) £ 27
2F = 27

The zolution checls. Therefore. the solution 13 3.

Answer 60e.

The given equation 1s:
5» =20 (1)

Solving the above equation, we have

_ 20

-5

=4

Putting x =4 in the above equation, we have
5x4=20

Therefore x=4 1s a solution of the equation (1)

X

Answer 61e.

In order to solwe the given equation, divide each side by =3

—3x ﬂ
-3 -3
x==7

substitute =7 for x 1o the original equation and check whether 1t satisfies the given
equation.

—3-T7) £ 21
21 = 21

The solution checks. Therefore. the solution 15 =7,

Answer 62e.

The given equation 1s:
8x=06 e k1)
Solving the above equation, we have

6
Xx=—
8
R
4
Putting x = i in the above equation, we have
8x E =6
4

Therefore x= % 15 a solution of the equation (1)



Answer 63e.

In order to solve the given equation, divide each side by 4

4x _ -4
4 4
7
r=-—
2

mubstitute — 5 for x 1n the oniginal equation and checlk whether 1t satisfies the given

equation.

4[— l] 2 _14
2
-14 = -14

The solution checles. Therefore, the solution 13 — l

Answer 64e.

The given equation 1s:
10x =8 (1)

Solving the above equation, we have

Putting x = — in the above equation, we have

10x—=8

Therefore x = % 15 a solution of the equation (1)

Answer 65e.

In order to solve the given tnequality, subtract 5 from both the sides.
Sx+5-0 <17-13

Zx o« 12
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The given inequality is:
—4>-10 .
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444 >-10+4 [Adding 4 to the inequality]
x>—06
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Answer 69e.

In order to solve the given tnequality, subtract 2x and 5 from both the sides.
dx+5-2x-5=2 2x+3-2x-5

dx — 2x =2 =2
2x = =2

Divide both the sides by 2 and reverse the inequality symbol.
2% =2

2 2

=z -1

Graph the solution on a number line. Since the solutions are all real numbers greater than
of equal to —1, draw a solid dot at —1.

Answer 70e.
The given inequality 1s:
3<2x-7<13 (1)
Solving the inequality, we have
—3+7<2x-T7+7<13+7 [Adding 7 to the inequality|
4<2x<20
2=<x=10 [ Dividing the inequality by 2]
The graph of 2 <x <10 1s shown below.
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Answer 71e.

In order to solve the tnequality, subtract 5 from each expression
4-5 «5-x-5«<9%-35
9« —x <4

Divide each expression by —1 and reverse the inequality symbol
G - x 4

e oy e

-1 -1 -1

B> x = -4

iGraph the solution on a number line. Since the solutions are all real numbers that are
greater than —4 and less than =9, draw open dots at -4 and —%.

i i
109 8 7 6 5 4 3 2 -1 0 1

Answer 72e.
The given inequality is:

3Ix—52T7 or —x—-3>3
Solving the inequalities, we have

—x—3=3
3x=12
or —x=6
x=4
x<—H6

The graph of x> 4 or x <—6 15 shown below.
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Answer 73e.

Divide both sides of the first tnequality by 2.

w6
2 2
x < 3

How, solve the second inequality.

Ldd 9 to both sides ofthe second tnequality.
Sx—=94+9=164+09

Sx = 25

Divide both the sides by 5.
5, 25

5 5

x =3

cince the compound inequality 15 joined by the connecting word ar, the solution need not
ke in both regions at the same time. The solutions are all real numbers less than 3 or
greater than or equal to 5.

X <30 x =5

Graph the solution on a number line. Since = 18 not a solution and 5 15 a solution, draw an
open dot at 2 and a solid dot at 5.

—~

L

4 0 1 2

Answer 74e.

The given equation of the line is:
y=x—8

Now putting x=—12.—8 —4.0.4 812 in the above equation, we have
y=—20-16,-12 -8 —4.0.4 respectively



The graph of v =x—8 1s shown below

Answer 75e.

Step 1 Construct a table of values.
We have to find a point on the graph For this, substitute any walue, say, 0 for x in
the given equation and evaluate.

y o= —2(0)+1
=1

One point 15 (0, 1) Similarly, take some more values of x and find the
corresponding v-values. Construct a table of values.

x|[-2]-1]o] 1] 2
y| 5] 3|1 [-1]-3




Step 2 Plot the points.

Plot the points from the table on a coordinate plane.

R o B N Oh
T 1 1 =

10 (i, 1)

% 5 4 3 .3 1 2 3 4 5 By
“H e

-1

-3 el -3)

4

.5l

Bl

Y

Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.

X




Answer 76e.

The given equation of the line 1s:
y=3x-2

Now putting x =—3.—2,—1,0.1. 2 1n the above equation, we have
y=—11-8-5-2.14 respectively

The graph of y =3x—2 1s shown below.

(3,11

Answer 77e.

Step I Construct a table of values.
We have to find a point on the graph For this, substitute any value, say, 0 for x in

the given equation and evaluate.
y = 4{0) +2
= 2

One pownt 15 (0, 2). Sumilarly, take some more values of x and find the
corresponding v-values. Construct a table of values.

x[-2[-1]of1]2
y|-6]-2]2]6]10




Step 2 Plot the points.

Plot the points from the table on a coordinate plane.
1|:|J-l-" o2, 10)
B
G e(1,6)
al

2ol 2}

Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.




Answer 78e.
The given equation of the line 1s:
1
y=——x+4
3

Now putting x =—9,—6.—3.0,3.6.9 in the above equation, we have
y=17,6,5473721 respectively

The graph of y=— ; x+4 1s shown below.

(-5.1)

Answer 79e.

Step 1 Construct a table of values.
We have to find a point on the graph. For this, substitute any walue, say, 0 for x 1n
the given equation and evaluate.

y=%(o)—5

==6

COne point 15 (0, =63 Similarly, take some more wvalues of x and find the
cotresponding y-values. Construct a table of values.

x| 0] 2[4 s
y|-6|-1]4 |9




Step 2 Plot the points.

Plot the points from the table on a coordinate plane.

*(h, 9)

4f o4, 4)

-G (), -6)
1

_1|'_|.

Y

Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.

Answer 80e.

The surface elevation of the reservoir 1s 940 feet above sea level.

After releasing the water over a period of 15 days, the surface elevation comes to 940
feet above sea level.

Therefore the surface level change with respect to period 1s:

940-934
m=—
0-15
=—0.4

Hence the average rate of change in the reservoirs surface elevation over the period 1s

o4



