Chapter 2 Linear Equations and Functions

Ex 2.2

Answer le.

We lknow that the vertical change 15 the rise and the horizontal change is the run The
ratio of rise to run is the slope.

The given statement can be completed as
“The slope of a nonvertical line 15 the ratio of vertical change to horizontal change ™

Answer 1p.
The given function 1s
y=2x+3:domamn -2 -10,1.2
We need to classify whether the relation 1s discrete or continuous and we need to identify

the range.
We mark the table using the x—waluesin the domain.

X -2 -1 0 1 2
b 1 1 3 5 7

¥

=
(1.3)

The graph consists of separate points, so the function 1s @

The range 1s |—1,1,3, 5.7



Answer 2e.

Slope can be used to determine whether two different non-vertical lines are parallel or
perpendicular.

Two non-vertical lines are parallel if and only if they have the same slope.

iy =
Again_two non-vertical lines are perpendicular if and only if their slopes are negative
reciprocals of each other.

1
my =——;or mm, =—1
e

Answer 2gp.

We need to find the slope of the line passing through the points [—4,9)and [—E,E]. The given

options for the answer are

A -2 -2© 20 3

The slope m of a non vertical line with end points (x,, y,)and (x,, y, )is the ratio of vertical

change (the rise) to horizontal change (the run). That is

_ Y~y _mise
X,—X, run

m

Now for the given problem let [x,,yI] =(-4,9)and [-Hn""'z) =(-8,3). Therefore

m =u
X, =X,
= __83_;{9_4_) [B}"puﬂing_}'l = 9,‘15': = 35x| — _4’:':2 — _E]
= —S_f : [ By simplifying]
_=t
4
_3
2

Therefore the slope of the given points is i Hence the answer is option {D} :
2

Answer 2p.



The given function 1s
=05x—4: Domain —4,-2,0,2,4
We need to classify whether the relation 1s discrete or continuous and we need to identify
the range.
We mark the table using the x —valuesin the domain.

x |4 |2 Jo [2 |4
y |6 |5 |4 |3 |2

The graph with the corresponding x and y values 1s shown below:

| ¥

[l = S T ™ R =y I R - S -

2 7 6 3 4 3 2 4 1 2 3 4 5 & T B8

L
(2.-3)

(-2.-3)
(-4.-6)

The graph consists of separate points, so the function 1s @
The range is |—6,—5,—4,—3.-2|




Answer 3e.

Find the ratio of vertical change to horizontal change to get the slope.
Fa— N

Ay TR

substitute (2, =40 for (21,000, and (4, =1 for (x2, w2) and evaluate.

o=

Fo o —

The slope of the line that passes through (2, =) and (4, =1} 1z g

The slope of the given line 15 positive.
Therefore, the line passing through the given points rises from left to right.

Answer 3p.
The given function 1s
y=—3x+9:Domain x <5

We need to classify whether the relation 1s discrete or continuous and we need to identify
the range.

The function y 1s a linear function defined forx <5
Substituting x =25 in the equation y=—3x+9
y(5)=-3x%5+9
=—15+9
=—6
So the graph is the ray with the end point (5,—6) exclusive.



The graph with the corresponding x and y wvalues 15 shown below:

-15 -10 10 15

-10

The graph is unbroken, so the function 1s continuous and the range 1s |y >0

Answer 4e.

We need to find the slope of the line passing through the given points. Then tell whether
the line nises, falls, 1s honizontal, or 1s vertical.

(8.9).(+4.3)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that
m=2"N e (D)

Ay T



Here (x.31)=(8.9)and(x;.3,)=(—4.3)
Therefore using equation (1), we get the slope of the line passing through the given points

15

- Jo— N
S
_ 3-9
—4 -8
_1
2
1
m=—
2

since m =0, the line rises from left to right.

Answer 4gp.
We need to find the slope of the line passing through the points (-5,1)and (5,-4).

The slope m of a non vertical line with end points (x;, y, Jand (x,, , )is the ratio of vertical
change (the rise) to horizontal change (the run). That is

=20 _Tise
X,=X, run

Now for the given problem let (x,,y,)=(-5,1)and (x,,y,)=(5,—4). Therefore

N

5-(-5)

e 1T [By simplifying]

[Byputting y, =1, 3, =—4,x, =-5,x, = 5]

Therefore the slope of the given points is [——|.




Answer 4p.

The given function 1s
y=%x+ﬁ;Dﬂmajn x=—6

We need to classify whether the relation 1s discrete or continuous and we need to identify
the range.

The function y 1s a linear function defined forx=—6.
Substituting x =—6 1n the equation y = %x +6

y{—ﬁ}:%x{—ﬁ]+6

=-2+6
=4
50 the graph 1s the ray with the end point (—54] inclusive.

The graph is shown below:

e

15

-15 -10 -3 5 10 13

-5

-10

The graph is unbroken, so the function 1s continuous and the range 1s [y =4




Answer 5e.

Find the ratio of vertical change to horizontal change to get the slope.

o= 22 N
A TR
substitute (9, 10 for (x1, ), and (8, =4) for (x2, y2) and evaluate.
-4 -1
o= ——
8—=25
e
5

The slope of the line that passes through (5, 1) and (8, =47 15 —%.

The slope of the given line 15 negative.
Therefore, the line passing through the given points falls from left to right

Answer 5p.

It 1s given that Amanda walks at an average speed of 3 5mules per hour ‘We need to find
the distance &(x)in miles in x hours.
Given, v =3 5miles per hour, time = x hours

Using, distance =velocity ® tune
Therefore the required distance 1s

a'lix}:E.Sx x=0
Substituting x =0 in the equation y=35x
»(0)=3.5%0
=0
So the graph is the ray with the end point (0,0) inclusive.




The graph 1s shown below:

15 -10 5 10 15

-10

The graph 1s unbroken, so the function 1s Ic_ontinuuu% and the range 1s |y >0

Answer 6e.

We need to find the slope of the line passing through the given points. Then tell whether
the line nises, falls. 1s horizontal. or 1s vertical.

(-3.-2)..-2)

The slope m of a non-vertical line 1s the ratio of vertical change to hornizontal change.
Such that
Yy — W

pp=ies S ceeee- (1)
TN



Here (x.3;)=(-3.-2)and(x,.3,)=(3.-2)
Therefore using equation (1), we get the slope of the line passing through the given points
18
=32 N
0—n
_2-(2)
- 3~(=3)
=0
Here, vy co-ordinate 1s same.
Since m =0 | the line 1s horizontal.

Answer 6gp.
We need to find the slope of the line passing through the points (7,3)and (-1,7).

The slope m of a non vertical line with end points (x,,y,)and (x,, y, )is the ratio of vertical
change (the rise) to horizontal change (the run). That is

¥V, =¥, _rise
X,—X, run

m=

Now for the given problem let (x,,y,)=(7,3)and (x,,y,)=(-1,7)- Therefore

"= Y: =N
X, =X,
?_ "

= _ig [ By simplifying|

Therefore the slope of the given points is [——].




Answer 6p.
It is given that a token to ride a subway costs $1.25 We need to find the function
5(x)which gives the cost of nding the subway x times.

Given, cost,c =%1.25 times=x

Therefore the function 1s

5 (J:) =1.25x

The first 5 points of the function S{x} =1.25x is shown in the table.

x |0 11 2
y|o 12525

4.4.
6

lad | lad

75

The domain 1s the set of whole numbers fD' 1.2 3, 4|
The range 1s [0,1.25.2.5,3.75.6___

The graph 1s shown below:

| ¥

.
(4.6)

| 1
(3.3.79)

|
1 (1,125)

., ! 4 4
(0y0) 1 2 3 4 5

The graph consists of separate points, so the function 1s



Answer 7e.

Find the ratio of wertical change to horizontal change to get the slope.

o= 22 N
iy T h
substitute (=1, 4) for (xp, 000, and (1, =) for (a2, v2) and evaluate.
. —4-4
I
_—4-4
1+
-8
= -4

The slope of the line that passes through (=1, 4 and (1, =4 15 4.

The slope of the given line 15 negative.
Therefore, the line passing through the given points falls from left to right

Answer 7p.
It 15 given that a famaly has 3 gallons of milk delivered every Thursday. We need to find
the function m{x] which gives the total amount of milk that 1s delivered to the family

after x weeks.
Given, gallons, g =3 weeks =x
Therefore the function 1s

m [x] =3x

The first 5 points of the function m{:x) =3x 15 shown in the table.

0 1 2 [3 |4
0 |3 6 |9 12

| x

¥
The domain 1s the set of whole numbers |0, 1,2, 3, 4.
The range is the multiple of 3 (0,3,6_9, 12...|




The graph is shown below:

¥
13

{4.12)
11

10

=
(3.9)

]

a
(2.6)

[ T =

*
(L.3)

[ R R

(010} 1 2 3 4 3

The graph consists of separate points, so the function 1s

Answer 8e.

We need to find the slope of the line passing through the given points. Then tell whether
the line rises, falls. 1s horizontal_ or 1s vertical.

(-6.5).(-6.-5)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that
m=22"N -
X5



Here (x.3)=(-6.5)and(x,.y,)=(-6.-5)
Therefore using equation (1), we get the slope of the line passing through the given ponts
18

_ =5—)
_—10
0
-10
M=
0
Here, x co-ordinate 1s same.
Since M 1s undefined, the line 15 vertical.

Answer 8gp.
We need to find whether the line through the points (7,1)and (7,-1)rises, falls, is horizontal,

ar is vertical.

The slope of a line indicates whether the line rises from left to right, falls from left to right, is
horizontal, ar is vertical. Thus

(i) If m is positive then the line rises from left to right.
(i) If m is negative then the line falls from left to right.
(iit) If m is zero then the line is horizontal.

(iv) If m is undefined then the line is vertical.

The slope m of a non vertical line with end points (x,, y, )and (x,, y, )is the ratio of vertical

change (the rise) to horizontal change (the run). That is

a2 rise
X,—X, Iun

Now for the given problem let (x,,y,)=(7.1)and (x,,y,)=(7,-1). Therefore

m=32_N
Xy =X,
—s _]_
7=7
=% [By simplifying]

[Byputting y, =1,y, =—Lx, =7,x,=7]

Thus m is undefined.



Since m is undefined, the line is .

Answer 8p.
It 15 g1ven that steel cable that 1s % inch 1n diameter weighs 0.24 pound per foot. We need
to find the function w{ x} that gives the weight of x feet of steel cable.

Given, diameter.d = %m::h ,feet=x

Therefore the required distance 1s

3
w(x)=-xx20
8
. } ) 3
substituting x =0 1n the equation w(x]zgx
3
0)==x0
w(0) :
=0

So the graph is the ray with the end point (0,0) inclusive.

The graph 1s shown below:

=

15

10

-13 -10 -3

-5

-10

The graph is unbroken, so the function is and the range 13



Answer 9e.

Find the ratio of vertical change to horizontal change to getthe slope.

g o= 22 N
Ay T
substitute (=2, =40 for (x1, ), and (=1, 3) for (x2, w2) and evaluate.
3 - ()
o= —
09
344
-1+ 35
ol
!

The slope of the line that passes through (=5, =43 and (-1, 2) 1z % .

The slope of the given line 15 positive.
Theretore, the line passing through the given points rises from left to right

Answer 9p.

It 15 given that on a number line, the signed distance from a number a to a number b 1s
given by b—a We need to find the function 4 {x) that gives the signed distance from 3 to

any number x
Therefore the function d{x} that gives the signed distance from 3 to any number x

d(x)=x-3

The graph is shown below:

¥

-15 -10

The graph is unbroken, so the function is |continuous|_
The domain and range 1is the Lset of all real numbers




Answer 10e.

We need to find the slope of the line passing through the given points. Then tell whether
the line rises, falls. 1s horizontal. or 1s vertical.

(-3.6).(-7.3)

The slope m of a non-vertical line 15 the ratio of vertical change to horizontal change.
Such that

m=22"% )
X 4
Here (x.31)=(-3.6)and(x,.»,)=(-7.3)

Therefore using equation (1), we get the slope of the line passing through the given ponts
18

= Ya— N
X=X
. 3-6
- -7—(-3)
_3
4
3
m=—
4

Since m =0, the line nises from left to right.

Answer 10gp.

We need to find whether the line through the points [S,ﬁ]and [L-ct)rises. falls, is horizontal,
or is vertical.

The slope of a line indicates whether the line rises from left to right, falls from left to right, is
horizontal, or is vertical. Thus

(i) If m is positive then the line rises from left to right.
(i) If m is negative then the line falls from left to right.
(iii) If m is zero then the line is horizontal.

(iv) If m is undefined then the line is vertical.



The slope m of a non vertical line with end points (x,, y, )and (x,, y, )is the ratio of vertical

change (the rise) to horizontal change (the run). That is

f,— V¥, TS
m=21"0 o %
X,—X, run

Now for the given problem let (x,,y,)=(5,6)and (x,,»,)=(1,-4). Therefore

"= _!:3_}"1
.1-1_]-]
= _14 _56 [By putting y, =6,y, =—4,x =5,x, =1]
-10 . T
o By simplifying
= [By simplifying]
-5
T2
=25

Thus m is positive.

Since m is positive. the line [rises|from left fo right.

Answer 11le.

Find the ratio of vertical change to horizontal change to get the slope.

o= 22 N
Ay T4
Substitute (4, 43 for (x1,n), and (4, 9) for (x2, y2) and evaluate.
9 —4
o= ——
4 -4
_ 3
0

since division by 01z undefined, the slope of the line that passes through 4, 4) and
(4, 9 15 undefined.

The slope of the given line 15 undefined.
Therefore, the line passing through the given points 12 vertical



Answer 12e.

We need to find the slope of the line passing through the given points. Then tell whether
the line nises, falls. 15 horizontal, or 1s vertical.

(5.5).(7.3)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

L . (1)
Xy TX
Here (x.3;)=(5.5)and(x,.3;)=(7.3)

Therefore using equation (1), we get the slope of the line passing through the given points
18

=2 N
S I
_3-5
- 7-5
2
)
=-—1
m=—1

since wm < 0, the line falls from left to nght.

Answer 12gp.
We need to tell whether the given lines are parallel, perpendicular, or neither.
Line 1: through (-4,-2) and (1,7)

Line 2: through (-1,-4) and (3,5)

Two lines with slopes m, and m,, are parallel if and only if they have the same slope. That is
m,=m,

Two lines with slopes m, and m,, are perpendicular if and only if their slopes are negative
reciprocals of each other. That is

mym, =—1



The slope m of a non vertical line with end points (x,, y,)and (x,, y, }is the ratio of vertical

change (the rise) to horizontal change (the run). That is

Y20 _ Tise

X,—X, run

Suppose that m, and m, are the slopes of line 1 and line 2 respectively Now we find the slopes
of these two lines. Therefore

Since there is no relation of the two slopes therefore the given lines are

neither parallel nor perpendicular|.

Answer 13e.

Find the ratio of vertical change to horizontal change to get the slope.
i TN

A TR

substitute (0, =37 for (21, ), and (4, =3) for (x2, y2) and evaluate.

5-(3)

o=

M=

The slope of the given line 15 0.
Theretfore, the line passing through the given points 15 horizontal



Answer 14e.

We need to find the slope of the line passing through the given points. Then tell whether
the line nises, falls. 1s horizontal. or 1s vertical.

(L-1).(-1.-4)

The slope m of a non-vertical line 15 the ratio of vertical change to horizontal change.
Such that

_h—¥ (1)

Here (x.3)=(L-1)and(x,.y,)=(-1—4)
Therefore using equation (1), we get the slope of the line passing through the given points
15

m=T2_N
X=X
_—4-(-1)
11
_3
T2
3
m=_
2

since m =0, the line rises from left to right.

Answer 15e.

Though (x1, y1) 15 taken as (=4, =3) and (x2, y2) as (2, —1), 3 15 subtracted from ya, and x3
1z subtracted from y.

Therefore, the error 13 that the x-and y-coordinates were not subtracted in the correct
order.

substitute (=4, =3 for (x1, 1), and (2, =1) for (x2, 32010 m = Y2 7N and evaluate.
iy T &

: : o1
Therefore, the slope of the line that passes through the given points 15 e



Answer 16e.

We need to describe and correct the error 1n finding the slope of the line passing through
the given ponts.
(-L.4).(5.1)
Il )|
1-4
=

The slope m of a non-vertical line is the ratio of vertical change to horizontal change.
Such that

=2 A (D)
L —n
student calculated the slope as
5—{—
1-4
He used the formula
—— R
Y™ N

But 1t 15 not the correct formula.
Now, using equation (1), we get the slope of the line passing through the given points 1s
(%.31) =(-14)and(x,.y,)=(5.1)

m==2_ N
XX
_1—4
ETY
_3

Answer 17e.
Find the slope of the line that passes through (2, ) and (5, 1).

o= 22N




since the slope of the line s positive, the line rises from left to right

Therefore. the correct answer 15 choice A

Answer 18e.

We need to tell whether the lines are parallel, perpendicular, or neither.
Line 1: through (3,—1) and (6.—4)
Line 2: through (—45} and (—2,?)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

=223 e (D)
o

Consider two different non-vertical lines /| and [, with slopes m, and m, .
The lines are parallel if and only if they have the same slope. Such that

i T
The graph 1s:

4y ffy‘fg
V

AL

Fi

/|

Again_the lines are perpendicular if and only if their slopes are negative reciprocals of
each other. Such that

1
my =—— or mym, =~1
i,

JF

The graph 1s:




Here, for the line 1:

(%.31) =(3.-1)and(x;.5,) =(6.-4)
Therefore using equation (1), we get the slope of the line passing through the above
points 1s

_MMW

=-1
Again, for the line 2:
[I1=J"l}:{_4=5]Eﬂd{xz=h}:(_2=?}

Therefore using equation (1). we get the slope of the line passing through the above

points 1s
m, = B |
X%
_ T1T-5
- -2-(—4)
2
2
=1

Since mym, =—1, m; and m, are negative reciprocals of each other. So. the lines are

perpendicular.
The graph of the lines [, and [, 1s shown below:

124+ ¥
11
10

ko £ 7 6543 21
2
3
4 6.—4)
54

N Y



Answer 19e.
Find the slope of line 1 that passes through (1, 2) and (3, =2).

o= 22 N

g &

_ =d=3

C3-1
. #
T2

Find the slope of line 2 that passes through (=3, 2) and (4, 0},

0-2
m_4—(—3)
_ 2
-7

We know the lines are perpendicular if and only if their slopes are negative reciprocals of
each other.

-

cince the product of the slopes 15 not =1, the lines are not perpendicular.

The lines are parallel 1if and only if they have the same slope.
since the given lines hawve different slope, they are not parallel.

Therefore, the lines are nether perpendicular nor parallel.

Answer 20e.

We need to tell whether the lines are parallel, perpendicular, or neither.
Line 1: through (—1.4) and (2.5)

Line 2: through (—6,2) and (0,4)

The slope m of a non-vertical line 1s the ratio of vertical change to honizontal change.
Such that



Consider two different non-vertical lines /, and /[, with slopes m, and m, .
The lines are parallel if and only if they have the same slope. Such that

" =Mty
The graph 1s:

Ay f.fy‘fg
¥

N/

- - -
X

/
/|

Again_ the lines are perpendicular if and only if their slopes are negative reciprocals of
each other. Such that

1
m =—— or mm, =-1
!
The graph 1s:

,E-i\jl}' /"FZ

™

—

// \\i

P |

Here, for the line 1:

(n.31)=(-1.4) and (x,.3,) =(2.5)
Therefore using equation (1), we get the slope of the line passing through the above

points 1s
= W
"
_5-4
T 241
1
3

Again, for the line 2:



(%.31)=(-6.2) and (x,.3,)=(0.4)
Therefore using equation (1), we get the slope of the line passing through the above
points 1s
my = Y2~ W
e T
A=

since m; = m, (and the lines are different). So, the lines are parallel.
The graph of the lines [, and [, 1s shown below:

(-6.2)

Answer 21e.

Find the slope of line 1 that passes through (3, 8) and (7, 2).
Y ™M

A TR

2 =8

o=



Find the slope of line 2 that passes through (-7, —2) and (4, -1}
-1- ()

-1+ 2

-4+ 7

Moo=

!
3

We know the lines are perpendicular if and only if their slopes are negative reciprocals of
each other

(-

since the product of the slopes 15—1, the given lines are perpendicular
Answer 22e.

We need to tell whether the lines are parallel, perpendicular, or neither.

Line 1: through (—3,2} and (5,[]}

Line 2: through (—1.—4) and (3,-3)
The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change .
Such that

m=22_% (1)

X4
Consider two different non-vertical lines /| and [, with slopes m, and m, .

The lines are parallel if and only if they have the same slope. Such that
The graph 1s:

Ay A1

v, _,1//.#2

4—/,1-
SN
/|
Y

Y

Again, the lines are perpendicular if and only if their slopes are negative reciprocals of
each other. Such that

1
my =—— or mmy =-1
my

The graph 1s:

\“\

- -

7
/ \

¥ Y




Here, for the line 1:

(%.31)=(-3.2) and (x;.3,)=(5.0)
Therefore using equation (1), we get the slope of the line passing through the above
points 1s

Again,_ for the line 2:
(3.31)=(-1L—4) and (x,.3,)=(3.-3)

Therefore using equation (1), we get the slope of the line passing through the above
ponts 1s

_nn

e
_—3+4
341

Since my # m, and mym, #—1, therefore the lines are neither parallel nor perpendicular.

The graph of the lines [, and [, 1s shown below:

20+ ¥

15




Answer 23e.

Find the slope of line 1 that passes through (1, =) and (4, =2).

o= 22N

RS S

Find the slope of line 2 that passes through (8, 1) and {14, o).
5-1

M= —

We know the lines are perpendicular if and only if their slopes are negative reciprocals of
each other.

E[E] i

243 9

since the product of the slopes 15 not =1, the given lines are not perpendicular.
The lines are parallel 1if and only if they have the same slope.

The given lines have the same slope. Therefore, they are parallel

Answer 24e.

We need to find the average rate of change in y relative to x for the ordered pairs.

2.12) and (5,30) .x 1s measured in hours an 15 measured 1n dollars.
{ } d ( ) ' edinh d y1 ed 1 doll

The average rate of change 15 how much one quantity changes, on average, relative to the
change 1n another quantity. It 15 the ratio of two quantities that have different units.



Here, (xl,yl} ={2,12) and (x},_yj ) = (5,3[]:]
The average rate of change in y relative to x 1s

change in dollars
change in hours(time)

Average rate of change =

_PB—Rh

=y
_ (30-12) dollars
- (5—2) hours

_ 18 dollars

3 hours
=6 dollars per hour

Average rate of change = 6 dollars per hour

Answer 25e.

. . change 1n
The average rate of change 1n v relative to x can be represented as M
change 1n x

Changein y oy — 3
Changein x  x, — X

substitute (0, 110 for (x1, ), and (3, 507 for (xa2, »2).
Yo—» _ 50— 11rm
= Zgal — 0 gal

Evaluate.
S0m — 11 mu 39 m

Sgal — 0 gal 3 gd
= 12 mifgal

Therefore, the average rate of change 13 15 mi/gal.

Answer 26e.

We need to find the average rate of change in y relative to x for the ordered pairs.
(3.10) and (5,18) .x is measured in seconds and y is measured in feet.

The average rate of change 1s how much one quantity changes, on average, relative to the
change 1n another quantity. It 1s the ratio of two quantities that have different units.



Here, [Jﬁ:_}’l}:{l]ﬂ) and [xz,y1)= {ilg}
The average rate of change 1n y relative to x 1s
change in feet

Average rate of change = - -
ange in seconds | time)

F1— N

X; — X
_ (18-10)feet
- (5—3)seconds
_ Bfeet

" 2 seconds
=4 feet per second

Average rate of change = 4 feet per second

Answer 27e.

The average rate of change in v relative to x can be represented as w.
change 1n x
Changein y oy — 3

Change in x  x, — x

substitute (1, 8) for (xp, 000, and (7, 200 for (2, w20

yo—»  20m-—8m

Xy — X 7 sec — 1 sec

Evaluate.
Z0m —8m 12 m

T ozec — 1zec & sec

2 misec

Therefore, the average rate of change 12 2 misec.

Answer 28e.

We need to explain why the two lines [, and [, must be non-vertical in case of parallel
and perpendicular conditions.

In case of parallel and perpendicular conditions, two lines must be non-vertical because 1f
they are vertical then slope will be undefined. But we have the conditions that:
Two lines are parallel 1f and only if they have the same slope.

My =y
Again, two lines are perpendicular if and only if their slopes are negative reciprocals of
each other.

1
my =——: of mym, =—1
iy

Above conditions are satisfied if and only if the two lines are non-vertical.



Answer 29e.

Find the ratio of vertical change to horizontal change to get the slope.

o= 22 N
A TR
: C 7
substitute | —1, o for (x1,07), and | 0, o tor (xa, y2).
&3
_ & 2
SR
Ewvaluate.
L 3
2 2 _ _2
0—(-1) +1

The slope of the line that passes through [—1, g] and (D, %J 15 2.

Answer 30e.

We need to find the slope of the line passing through the grven points.
e
4 4

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that
m=>2"N e (D)

X —X

Hixe {Ikyl}:(—%:—z] and (xz,yz){%:a}

Therefore using equation (1), we get the slope of the line passing through the given points
15

mz.}’z_.}ﬁ
X X
_3-(2)
5_[_3“‘
4 4J
__1
2
1
m=——_
2




Answer 31le.

Find the ratio of vertical change to horizontal change to get the slope.
Fa— N
Ay T8

cubstitute (— % %] for (x1, 1), and [% 3] for (xa, y2).

o=

3.3
o= 2
E_[_l]
2 2
Evaluate.
3.3 3.2
2 2
5.1y 2,1
2 2 2 2
1
- 2
3
_ !
&

The zlope ofthe line that passzes through (—% g] atd (% 3] 1z %

Answer 32e.

We need to find the slope of the line passing through the grven points.
(—4.2,0.1).(-3.2.0.1)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

. (1)

B S
Here [xl,y])z(—-‘-t_l,ﬂ_l] and (x:,yj}z{—?:_llll}_

Therefore using equation (1), we get the slope of the line passing through the given points
15

= Yo W
%=X
_01-01
- -32-(—42)



Answer 33e.

Find the ratio of vertical change to horizontal change to get the slope.

o= 22 N
&y T X
substitute (—0.3, 2.2) for (x1, 0710, and (1.7, 0.8} for {x2, ¥2) and evaluate.
_ =08 — 2
T =03
_ =gi=2E
17403
3
T2

The slope of'the line that passes through (0.3, 2.2) and (1.7, —0.8) 15 — g
Answer 34e.

We need to find the slope of the line passing through the given points.
(3.5.-2).(4.5,0.5)

The slope m of a non-vertical line is the ratio of vertical change to horizontal change.
Such that

Y2 N e (1)

o5

=

Here [Jt:I:yl:] ={3.5, —2]|anu:l(:»f2='1:2 ) ={4.5,ﬂ.5}|

Therefore using equation (1), we get the slope of the line passing through the given points
15

Yo —
=2 A
TN

0542
-35

b
Lha LA

—
L

=1..67"
|m=l.ﬁ?

Answer 35e.

The slope of a nonvertical line is the ratio of vertical change (the rise) to horizontal
change (the run). The ratio of wertical change to horizontal change remains the same for
any two points on a line. Therefore, 1t does not make sense which two points on a line we
choose to find the slope.

The formula for the slope of a line 1z m = Y27 A .
o B

Factor out —1 from both the numerator and the denominator and simplify.

Aty —
_— (o — ¥l

-1z — x,)

_ 21T N
AT

Therefore, 1t does not make a difference which point 15 (xq, y1) and which point 15 (x3, 32)
in the formula for slope.



Find the slope of PO
substitute (-1, 1) for (x1, 1), and (=3, 2) for (x2, ¥2) in the slope formula and evaluate.
2=1

Find the slope of D&
Let (x1,01) be (1, 0, and {xg, y2) be (=1, 1.
1-0

Find the slope of RS
Let (x1, 010 be (3, 1) and(x2, y2) be (1, 0}
0-(-1)
1-3
0+1
1-3

o=

1
2

Theretore, we can conclude that the slopes are the same for three different pairs of points
ot the line.

Answer 36e.

We need to find two additional points on the line that passes through the given point and
has a slope of 4.

(0.3

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

()



Here, given that (x.);)=(0.3)
Therefore using equation (1), we get the two additional points are

M= N
m=—=-
X
g3
X
-4 ¥ -3
1 2
Comparing both sides, we have
¥, = —1
x =1

If we put the above values in equation (1), we have

(%.31)=(0.3) and (x,.3,)=(L-1)
YN

m==2 <1
R
_—-1-3
-0
=—4
Therefore, we observed that by putting the additional two points, we got the same slope
as given.

Answer 37e.

substitute (2, =20 for (xp, ), 6, 7 for (xg, y2), and =2 for #2 10 the formula for the slope.

s 20— 1
Ay T A

L, _1-63
k-2

simplify.

5 10
k-2

Multiply each side by £ — 2.

ok - 2) = %ik— 2)

—zk+4 =10



Subtract 4 from both the sides.
-2E+4-4=10-4

—zk =6

Divide both the sides by —2.
-2k 6
-2 -2

dor = =8

Check the value of £ by substituting in -2 = ———

7
L, 210
—3-2

-2 = =2 TETE
Thus. the selution checles.

Answer 38e.

We need to find the value of & so that the line through the given points has the given
slope and check the solution.

(ﬂ,k},{E,-’-l);m:l

The slope m of a non-vertical line 15 the ratio of vertical change to horizontal change.
Such that

m=22"N (D

Ay T X

Here (x.34)=(0.k) and (x;.3,)=(3.4).
Therefore using equation (1), we get the value of k so that the line through the above
points has the given slope.
m==2_MN
X4

A=k



Now, putting the value of & in equation (1), we get
(5:34) =(0.1) and (x,,3) = (3.4).

Y= N

=i

4-1

T 3-0

=

La | Ld L

=1
Therefore, we observed that by putting the value of k we got the same slope (given).
Answer 39e.

substitute (=4, 2k for (xp, ), @, =00 for (x2, w20, and —1 for a2 in the formula for the
slope.

o= 22N
&y — A
1o =5 — 24
k- (—4)
simplify.
1 -5 - 2k
k44

Multiply each side by £+ 4.

~1{k+4) _i ;jj:[i:+ Y

R

—k — 4

Add 4 to both the sides.
-k-4+4=-5-2E+4

-k =-1- 2k

Add 2k to both the sides.
-+ 2k =-1- 2+ 2k

k=1
o -5 — 2k
iheck the value of £ by substituting in -1 = :
i+ 4
2 -5-2()
O -1+4
4 Y542
-1+4
T
123
a3

-1=-1 TEUE

Thus._the solution checles.



Answer 40e.

We need to find the value of & so that the line through the given points has the given
slope and check the solution.

(—2.k).(2k,2);m=-025

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

m=2"N (D)

XX
Here (x.))=(-2.k) and (x,.3,)=(2k.2).

Therefore using equation (1), we get the value of & so that the line through the above
points has the given slope.

=22 A
X=X
—025= 2-k
2k +2
k=5
k=5

Now, putting the value of £ in equation (1), we get

{Il-yl } ={—2,5}m]{1(x21y1:} =(1[],2]
m=22"H
X, T X
_3-5
T 10+2
3
12

=025
Therefore, we observed that by putting the value of &k we got the same slope (given).

Answer 41e.

Find the ratio of wertical change (rise) to horizontal change (run) to get the slope.
rise

run
From the given information, we note that the wvertical change 15 28 ft, and the horizontal

change 1z 48 ft.

M= —

Therefore, the slope of the escalator 13 1



Answer 42e.

It 15 given that a cable car raillway nises 400 f# over a horizontal distance of 685 ff on its

ascent to a n overlook of Pittsburgh. Pennsylvania, We need to slope of the incline
The diagram 15 shown below:

400 fi

685 ft

The slope m of a hon vertical line 1s the ratio of vertical change to the horizontal change .
= verticalchange
horizontalchange
400
m=——
685

|m=ﬂ_584|

Answer 43e.

The grade of the road 1z equal to the slope of the road. The slope 15 the ratio of wertical
change (rize) to horizontal change (run).

rise
o= —
ghlil
From the given information, we note that the rize 15 195 ft and run 15 2000 ft.
185
2000
simplify.

= 0.065 or 6.5%

Therefore, the grade of the road 15 6 5%,



Answer 44e.

The diagram 1s shown below:

; ‘:E;:E*E 52*5 ft

It 1s given that the diagram shows a three section ramp to a bridge and each section of the

ramp has the same slope.
The benefits of the three section ramp 1s that the person can walk comfortably.

Answer 45e.

The change in the amount of propane 13 from 400 gallons to 214 gallons 1n 30 days.
_ Change 1n gallons

Lverage rate of change

Change in days
_ 214 gallons — 400 gallons
20-10
Simplify.
Average rate of change = =156 gallons
20 days

= —6.2 gallons per day

The correct answer 12 choice A



Answer 46e.

It 1s given that a red urchin grows 1ts entire life which can last 200 years. The diagram
gives information about the growth in the diameter 4 of one of the red urchin. We need
to find the average growth rate of this urchin over the given period.

d =15 5cm
Age=170

d=119%m

Age =30

The average rate of change
_ change in diameter
- change in time
155119
~ 170-30
_ 36

140
—0.0257

The average growth rate of the red urchin over the given period 1s
0.0257

Answer 47e.

a. The rize of the roof 12 15 ft and 1tz run 15 40 ft.

The ratic of rise to run 15 the slope.
rise

o= —
run

13
40
3

8

The slope of the roof 18 g



h. Find the minimum slope required for the building code.

The rize 1z 3 ft, and the run 13 12 ft.
3

M= —
12

=

oy : . 1
The building code requires a mintmum slope of 7

From part (a), we have the slope of the roof as E

: 2 1 . :
sihce — E; the slope of the roof exceeds the mintmumm slope required.

Thus, the roof satisfies the building code.

c. subtract l fFom i
3 B 11
3 4 )

1

Therefore, the rise exceeds the code minimum by T



Answer 48e.
It 15 given that a new water slide 1n an amusement park call for the slide to descend from
a platform 80 ## tall and the slide will drop 1 foor for every 3 f¢ of horizontal distance.

We need to find the horizontal distance when descending the slide, the length of the shide.
The diagram 1s shown below:

4 ¥

From the given conditions, we can form a statement
=3 0 ik (1)
When x =807
substituting the value of x 1in the equation (1) we have
y=3x80

=240
Therefore the horizontal distance 15 |240 fi

Using the Pythagoras theorem_ we have
(Hypotenuse distance)’ =(Horizontal distance)’ +(Perpendicular distance)’
From the diagram_
AB =2 447
=80" + 240
= 64000

—80,/10

Therefore the length of the slide is |80./10 #




If the length of the horizontal distance v is shorten by 5 j7 | then the angle &will

increase.

Answer 49e.

The amount of gasoline used 1n driving 1 mile on the highway 13 6 gallons, and that on

1
the city 15 — gallons.
¥ o g

Let x be the equal distance traveled on the highway and in the city.

The amount of gasoline used in driving x miles on the highway 1s % gallons, and that on

P
the city 12 — gallons.
¥ >4 g

Add X and X to find the total amount of gasoline used.

x x Sx

o4 36 T2

Diwide the total distance traveled by the total ameount of gazoline uzed to find the average
fuel efficiency for all the driving.
The total distance traveled 15 2x miles.

2x 144
525
7

= 28.8

Therefore, the average fuel efficiency for all the driving 15 285 miles per gallon.

Answer 50e.

The given statement 1s

5{3+12}=5{E)+5(12} e D)
By distributive law, we have

a(b+c)=a-b+a-c

From the equation (1), we have

a=5b=8c=12
Therefore the given statement is 5(8+12)=5(8)+5(12) by distributive law |




Answer 51e.
Letus consider 7V asa, 9 as b, and 13 as ¢. Then, the given statement 15 of the form
[cz + E:') +oc=a+ [E:n + c::l. This 15 the associative property of addition. According to

this propetty, the way in which we group the numbers does not affect the sum.

Theretfore, the associative property of addition justifies the given staterent.

Answer 52e.

The given statement 15

4+(—4)={} ...... (1)
By additive inverse law, we have
a+(—a)=0

From the equation (1), we have
a=4
Therefore the given statement is 4+(—4)=0 by additive inverse law |

Answer 53e.

Let uz consider 5 as @, and 10 az & Then, the given statement 12 of the form
@b = b . ¢ Thiz 1z the commutative property of multiplication. According to this

propetty, the way in which we order the numbers does not affect the product.

Therefore, the commutative property of multiplication justifies the given statement.

Answer 54e.

The given statement 1s

lﬁ{ljzl ...... (1)
15

By multiplicative inverse law, we have

1
a-—=1
a
From the equation (1), we have

a=15

Therefore the given statement 1s 13 (%J =1 h}y multiplicative inverse law_|

Answer 55e.

BEv the identity property of multiplication, any number multiplied by 1 gives that number
itzelf.
a-1=a

Therefore, the identity property of multiplication justifies the given statement.



Answer 56e.
To solve the equation for y
Jx¥ypy=7 s (1
To 1solate the terms containing y we subtract —3x to both the sides of the equation (1).

we have
3x+y—3x=7-3x

y=7-3x
The required solution of |y =7—3x

Answer 57e.
Subtract 2x from both the sides.
dx—y—2x =3-2x
-y = 3-2x

Divide both the sides by -1
-y 3-Zx
= -1

¥ = —34+2x

Therefore, the selution for y 158 =3+ 2x.

Answer 58e.

To solve the equation for y
y=dx=6  Laisu (1)
To 1solate the terms containing y we add 4x to both the sides of the equation (1). we

have
y—dx+4x=-6+4x

y=—6+4x

The required solution of |y =—6+4x

Answer 59e.

Subtract Zx from both the sides.
dx+ 3y —2dx=-12-2x

A2y = —-12 - 2x

Divide both the sides by 5

3y _ -12-2x
7 = 3
_}?=—4—EI

Therefore, the solution for y 15 —4 — %x.



Answer 60e.

To solve the equation for y
Tx—4y=10

To isolate the terms containing y we add —7x to both the sides of the equation (1). we

have

Tx—4y—-Tx=10-Tx

—4y=10-Tx
y= i—i = [:—;:) [Dividing both sides by — 4]
y =—g+£x [Dividi_ﬂg the first term of the right hand side b}FE]
. . 5 7
The required solution of |y =— 5 + T X

Answer 61e.

Add x to both the sides.
-x+2v+x=9+1x

2y = 94+ x

Diwvide both the sides by 2.

2y 9+«x

T B

};:%-}lx
2 2

Therefore, the solution for ¥ 15 % + Ex.



Answer 62e.

To solve the equation
|5 + 2x| =7
The equations are
SHEde=T 0 sl (1)
5+2x=-7 . (2)
From the equation (1), we have
54+2x="7
Adding —5 to both sides of the equation 5+ 2x =7 . we have
5+2x-5=T7-5
2x=2

From the equation (). we have

54+42x=—7
Adding —5 to both sides of the equation 54+2x=—7_ we have
5+2x—-5=-T7-3

2x=-12

-12

X=—
2
x=—"b

Therefore the solution of |x

L6

Answer 63e.

The equation | ax + & |=cwhere ¢ > O is equivalent to ax +h=corax +h=—
Thus, |[4x -9 | =515 equivalentto dx -9 =5 or 4x -9 =-5.

=olve each equation for x.

Ad4d 9 to both sides of both the equations.
dx—-94+9 =549 dx—94+59=-54+79

or
4x = 14 dx = 4

Divide both the sides by 4.
iz W

-5 a4

4 4 =7
F

Xr= — T =1
2



Check the solution by substituting in the original equation and simplify.

|4x - 9 = 5 == 5
NE R R
|14—9|=?5 |4—9|;5
5] =3 -5 = 5

5= 5 v 5= 5 v

Therefore, the solutions are 1 and 3

Answer 64e.

To solve the equation
|6—5x =0
The equations are
8= @ (1)
6—5x=-0 ceenee (2)
From the equation (1) we have
6-5x=9
Adding —6 to both sides of the equation 6—5x =9 _ we have
6-5x—-6=9-6
“Hx=3

3
xX=—
-5
x=—"06
From the equation (). we have
6—-5x=-0
Adding —6 to both sides of the equation 6 —5x =—9_ we have
6-5x-6=-9-6

—S5x=-15
-15
x=—
-5
x=3

Therefore the solution of |x=3,-06

Answer 65e.

The inequality |c:;x + 4 | < g ots equvalent to —o <ax+ b <o

Thus, |3— 7x| < 10 is equivalent to =10 <3 -7x <10,



=solwe the equation for x

subtract 3 from each part of the inequality.
-10-3 «3-Tx-3 «10-3

=13 <« -7x <7

Divide each part by =7

-1 T 7

_ T —
=7 =7 =7
E:-:':::-—1
5

13

The solutiens are all the numbers between —1 and —.

Answer 66e.

We need to solve the inequality
|3x+]1 =25

Using |x| >a, wherea >0
X>aorx<—a
The equations are

3x+1=2% . (1)
3x+1l=-—25 {2)
From the equation (1) we have
3x+1=>25
Adding —1 to both sides of the equation3x+1 > 25 | we have
3Ix+1-1=25-1

3x>24
24

x>—

x=>8
From the equation (). we have
3x+1<-25
Adding —1 to both sides of the equation3x+1 < —25 we have
3Ix+1-1<-25-1
3x <26

—26
X<
3

-

Therefore the solution of [x = L—c&z - %] w(8,a)




Answer 67e.

The inequality |.:1x + & | = cisequivalentto ax + &2 < —c or ax+ L=,

Thus, |3—4x| = Tisequvalentto 3—4dx = -7 or 3-4x =77,

=molwve each equation for x.
mubtract 3 from each part of the mnequalities.

A-dx-3=-7-73 Bodr=3=2 7 -3
_dx = -10 _4x = 4
Divide each part by =4
ﬁ:_:-ﬂ —4x 4
= 5_4 or -4 -4
= = xr = -1
2

: 5
The solutions are all the numbers greater than or equal to — and all the numbers less than

ot equal to —1.



