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Point-Slope Form of an equation of a line
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We find the "steepness," or slope, of a line passing through two points by dividing the difference in
the -coordinates of these points by the difference in the |- -coordinates. So the line passing

through the Roints (0, 2) and (5, 22) has slope _ d
29 — —eootS
- 212 . 212 _Gam ¥
-0 f

The quotient of the difference in y-values divided by the difference in x-values.
How far do you go up divided by how far you stepped to the right.
Slepe =™ = ih#k /= 4y

r.L'-’r wX A)(

- lﬂ-a.-jl
Ka—F

- up = down. -right = left

Point-Slope: y=mx + b

A line has the equation y = 2x + 1.

) (a) This line has slope . \,—.'—JW‘U

' (0,b)
(b) Any line parallel to this line has slope E . Parallel lines: ™, = m,

¢) Any line perpendicular to this line has slope| = & . .
() Any line perp P 2= Perpendicular Lines:

m, = - -

m\
=7 2
W\-:"I/ b '1 . -7
\ == 3
- = 2 \
3 i yZ =\
3 -
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3 The point-slope form of the equation of the line with slope 5 passing through the point (2, 4) is
Point-Slope Video v-y9v, = m -x)
Y-d=sia-) e bbesiom
Yz SN+ My We,

For the linear equation 4x + 3y — 24 = 0, the x-intercept is and the y-intercept is m . The

equation in slope-intercept formis y = . The slope of the graph of this equation is :l .

A'H'Btj +¢ =© GLMM‘L»O Feam A,B’C,D qahs‘,'K_}_

Stan D ARD Coem '4""'37 =D Real
Dol Joefliciads

Uy *3\,__'1“* =0 * z_i
dys 3y =24 08 3y=1t = y= =8
ynbdg =2V
w= - _A;- - A . oLD~SCHool _Hq +24
3 3 wE Tl 4 g =
y="LX+5 773 )
Stope —Tndeicept

5 The slope of a horizontal line is . The equation of the horizontal line passing through
) 0

\j=

4

6 The slope of a vertical line is . The equation of the vertical line passing throug 0 7)is

\qlo) 7 (ﬁ, l33
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https://harryzaims.com/public_html/121-online/1340-online-fall-23/videos/Chapter-1/1-04/videos/00-Point-Slope-Form-of-a-Line.mp4
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Yes or No? If No, give a reason. 1=,¢ N
7 (a) Isthe graph of y = —2 a horizontal line? N
]
>
O No, the graph of y = =2 could be horizontal, vertical, or neither. 9—7‘7 -
O No, the graph of y = =2 is a line with a negative slope. (’3:'75 (o:'-'-”

O No, the graph of y = —2 is a line with a positive slope.
O No, the graph of y = —2 is a vertical line.

(b) Is tiiraph of x = =2 a vertical line?

O No, the graph of x = —2 is a line with a negative slope.
O No, the graph of x = —2 is a horizontal line.
O No, the graph of x = =2 could be horizontal, vertical, or neither.

O No, the graph of x = =2 is a line with a positive slope.

(C) Does a line perpe dicular to a horizontal line have SIOPE 07

O Yes

Th, sfope W‘_L_a'p-h"

- ]
- \
ﬁo, a line perpendicular to a horizontal line could be horizontal, vertical, or neither. of w‘f wA
O

0, a line perpendicular to a horizontal line will have an undefined slope.
wo 't\.pu wA Ts -)"-e

O No, a line perpendicular to a horizontal line will have a positive slope.

/

O No, a line perpendicular to a horizontal line will have a negative slope. v(
g IV\-J op2.

(d) es aNpe perpendicular to a vertical line have slope 0?
O Yes

O No, a line perpendicular to a vertical line will have an undefined slope.
O No, a line perpendicular to a vertical line could be horizontal, vertical, or neither.
O No, a line perpendicular to a vertical line will have a negative slope.

O No, a line perpendicular to a vertical line will have a positive slope.
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8 Sketch a graph of the lines y = =5 and x = -5. \(;_; y

Are the lines perpendicular?
SN
\,J-S & KD

pa —~ - _g"
S 0,~%) ~ 3

Find the slope of the line through P and Q. V)

9 P(-2, 8), Q(0, 0)
Y'I"l\/ (*"-1‘71)

b'\,"j' - ()'5 - __:$_ —\“:_M

"= - A
Rqa =% 9-C-

1F(i)nd the slope of the line through P and Q.

P(or 0)! Q(3r _2)
(‘Il, Y%) ’ (‘1., ‘71,\
'71"' ! = -__.—-—’L— o = -

5-0 Write Much.
Yea = Ky -

Think Little, Grahsshoppah.

wlp
(!
3

mn =

Find the slope of the line through P and Q.

11
P(-4, 1), Q(5, -3)

( ‘\,‘91\ 3 ‘X-[, ‘91)

- ;1\'_‘1' - —=3-1 _
[ — - —
%o =%, r..,\.[

Find the slope of the line through P and Q.
12
P(zl _5)4' Q(3! _5)

[\‘-,“h\ ’ (X’L/,-p\

e B2 'f_':.‘—'-'r‘ -~ = ‘-'-iO:'”‘ ‘
S S 2= !

ol ive phseaned
e
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Find the slopes of the lines 4’1, 12, 13, and 14 in the figure below.

13

13
N

Look for integer-valued
coordinates to beat the system.

M= .L"'_-!'
* X,
(-39, -,3)
e T s
M=2=m-
L L o, )
wm= 'q-;;
3 _ = J_;:Vh
=
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(a) Sketch lines through (0, 0) with slopes 1, and —1.

14(b) Sketch lines through (0, 0) with slopes

Y

and 5.
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Find an equation for the line whose graph is sketched.

15 I
ww*

W\ =
— ——((x?q‘)/:nu_ whY (vUJ.U—m .I)

‘1--—(!4—1\ Y = -~ + Yy

(“,,,) (;7 =—>¢+?B
bl" ,'-l'J *-Q‘O
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Find an equation for the line whose graph is sketched.
y
16
2_
. . x
-2 0 2
Find an equation for the line whose graph is sketched.
y
17
1 L
! | x
-8 0| 1
'? L
Find an equation of the line that satisfies the given conditions.
18 Slope 4; y-intercept ) N.‘o-l.}
' (0’_
@ Rote Ipe "L‘AI-‘ aep-l-.
= Mix-0)-% = U%—9 Point-Cope (MA-C-H»\NE\)
\,{,:"—-
FT& an equation of the line that satisfies the given conditions.
5 . 5 —
Sl —; y-int ts -=
0pe6 y-intercep ‘3 b)(.l->
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Find an equation of the line that satisfies the given conditions.

Through (3, 3); slope 4

My Way ! \1-_1'-«(&—)(,)4—"),

= Ysew
9= O, au.'ﬁ’rm

Find an equation of the line that satisfies the given conditions.

Through (=3, 6); slope -1

Find an equation of the line that satisfies the given conditions.

Through (5, 8); slope%

23 Find an equation of the line that satisfies the given conditions.

Through (9, 2) and (8, 9) m = 9~ - 42 _ 3+
) (%a,95) *a—X, 8= ~ -1\
Y= m (+=%\ 4y,

= =3 (v-9) +7 WJM«,?\,. ol w':‘#—-"h"kl

=-Fx +63+2L = -;xwr._.,)

Find an equation of the line that satisfies the given conditions.

24 Through (=5, 2) and (-4, —3)

Fi5nd an equation of the line that satisfies the given conditions.

Through (4, 6) and (7, 6)

= (x-3) +3 W-&ﬁfk(l‘r clw?h"}’ /pz‘ :"/’/

J
Lg, —3 =4 (%-3) ‘f:«-»‘n7f f\}eup
9= L’X—I‘LJ—B \l'x_.qr_j uu,géﬂcq,s,,,

[
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Find an equation of the line that satisfies the given conditions.

26
Through (5,/2); slope 0 d*s%—'—l—

| \.\..,ru'%au avd u"‘"“'a
\.7'—? q’,.,.“‘ﬂ e S ars J’?MMA#

e v
case$ .
Find an equation of the line that satisfies the given conditions.
27
Through —6); slope undefined
Find an equation of the line that satisfies the given conditions.
28 _ : 1
Through (=2, 4); perpendicular to the liney = — gx + 3
L =3
m=-3 = M)
= 3 (¥« PO
b -
29 Find an equation of the line that satisfies the given conditions.
Through (9, [2)) \arallel to the y-axis
—~ \:> M =0

30 Find an equation of the line that satisfies the given conditions.

Through [2,)5); (parallel to the x-axis
VM":("Q

x-.-_QJ

10
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31
Hi, Mr Mills!

should | do differently?

deply | Move to Answered
Find an eguation of the line that satisfies the given conditions.

y-intercept 8; parallel to the line 4x + Sy + 5 =0

y=dx+ 59— 32 U=g_i O g“"‘“
b4 ' ] g‘fﬁNDﬁa -
Am—?\,'—cf . 6@\,@29«“
A*“"B?‘\L: -A
M
) .
m= s h=

whontney hemd o i y-idacet

3¢ :“s'l--:".

wattad

DoinT—stoPs Foem
(x./y,\: (0,8)

—-‘;

Y= —-‘i—:s-ke

QA That's mot ‘94"'-"‘"0
SV & utned
\J-wj( = W\CX"‘:\

9= ‘q?.'ﬂ\'s

m=-d

1
T ¥

[3

/Y\\/ Yo «NT— Steee ¢
L’J = wm (x-)&\ "’7\

(37

C c,ac.‘ads
ol poct

7 No ﬁv.ﬁa

wm=

+2
Y= Fl-D¥ L= Pt

— w\‘x""\-\"ﬂ(

I'm confused how y=4x+5y-32 isn't correct for this equation. The y-intercept is 8 and its parallel to the given line. What

Reaport Question Error

Lye +osK2 for b

11
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33

Find an equation of the line that satisfies the given conditions.

Through (%, - %), perpendicular to the line 3x — 6y = 1

- )
W\'—'ﬁz‘.?—:!— —ey="3x +
B 2 \
- -2 X +=—
- -2 -©
=>w, = -1 L N
. = = 33X
9 w\= -L
\3 = wA (¥—¥|\ "l'_‘j \ 2
Find the slope and y-intercept of the line. (If an answer does not exist, enter DNE.)
-A_ -
- wa —= - X
7x + 8y = 16 = ) ®
ciope ) Crom
y-intercept (x,y) = ( o, ) ol 6‘-7;'(’
Draw its graph. — _I_ -'—
‘f \\- (0'4'\ N\JM
A Ke% (Ye/4-,0)
1]
v\ >

Find the slope and y-intercept of the line. (If an answer does not exist, enter DNE.)

34

4x = 5y = 20
slope :} It's stupid to use the slope and y-
intercept, when given an equation in
(x, y) = ( ) Standard Form, because it's all set up
to get both intercepts, instantly.

y-intercept

Draw its graph.

12
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Find the slope and y-intercept of the line. (If an answer does not exist, enter DNE.)

35
y=1

(x, y) = ( o, 1 ) AV

y-intercept

Draw its graph.

!

Find the slope and y-intercept of the line. (If an answer does not exist, enter DNE.)

x=-6

se
DNE )

y-intercept (x,v) = (

Draw its graph.

Find the slope and y-intercept of the line. (If an answer does not exist, enter DNE.)

37
y=-7

o~ )

y-intercept (x, y) = (

Draw its graph.

Find the x- and y-intercepts of the line.

38 7x =5y —-35=0 C—-,,n_ﬂ-Cnm- L
X-intercept (x,¥) = ( 5_: 0 ) QJ-J‘,( -Q-w-« Lf .
)4-7--”?'7 =C
y-intercept (x, y) = ( O I_q,. )

-7'¥—¢b = ?—J"

Draw its graph. “«

L/ 444‘7"{ o |7
(s / >
—7 x
( U/-?)

13
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Find the x- and y-intercepts of the line.

39 . —
11y —éz‘u:(] —=7 Jmes I g,l-JJ
x-intercept  (x, y) = ( 2,0 ) X
o\|-¢0
y-intercept (x, y) = ( 0,—(; ) 2 o
_ |
Draw its graph.
(o, )
X
(= (o -6
Find the x- and y-intercepts of the line.
40 v=6x+2 X
o |7
x-intercept (x,¥) = ( .-5;’ O ) _La_ o Cx+2=0O =/
Lyx==-2
y-intercept  (x, y) = ( 0,2 ) !‘ -2 —= -4
'd R [ 3
Draw its graph.
(_‘;,a (ol'lf\

Find the x- and y-intercepts of the line.

41 y ==4x — 14

x-intercept (x,y) = ( )

y-intercept (x,y) = ( )

Draw its graph.

The equations of two lines are given. Determine whether the lines are parallel, perpendicular, or neither.

42 y=5x+7W - 25 +;y =3
raIIeI - <

(Fs

O perpendicular

s
"= _2} =45
O neither S

14
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43 The equations of two lines are given. Determine whether the lines are parallel, perpendicular, or neither.

y=%x+4; 3x+9y =3 )

1 - - -

L
O parallel M= A~ = - 3

O perpendicular

The equations of two lines are given. Determine whether the lines are parallel, perpendicular, or neither.

44
Ex -3y =5, 12y + 20x =9
O parallel A _ S _= _A - 20 - —5
O ndicular ?5— -3 3 3 - - 3

O neither

Verify the given geometric property.
Use slopes to show that A(—4, -2), B(2, 2), and C(-10, 7) are vertices of a right triangle.

We first plot the points to determine the sides. Next find the slopes of the three sides. We find that the slope of

AB is : , the slope of AC is : , and the slope of BC is . Two lines are

perpendicular to one another when the product of their slopes is equal to . Thus, we see that  ---Select---

are perpendicular sides, and ABC .
2\/ 2\ =-
fxe 242 _ 4.2 o (-8 (-2 =-1
™M 2 A - 6 3

B("—:"\

2-F -4 _.-2
PP 2-

_apiseselh 7O (0=

15
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Verify the given geometric property.

Use slopes to determine whether the given points are collinear (lie on a line).

A ® c -1
(3) (2,43), (4, 21), (9, 41) B 2= | 2

(039 s Yes

9, th int Il .
e points are collinear. e ul-i>_ 2% -
O No, the points are not collinear. A¢ -1 T
— o -2) 20 _ >
(b) (-2, -5), (2, 14), (6, 37) g 1T = o = S
Ga-u

O Yes, the points are collinear.

O No, the points are not collinear.

(a) Show that if the x- and y-intercepts of a line are nonzero numbers a and b, then the equation of the line can be

47 written in the form 2 + % = 1. This is called fhe two-intercept form of the equation of a line. )
a

We start with the two points (a, 0) and (0, b). The slope of the line that contains them is E . So, using
the slope-intercept form, the equation of the line containing them is y = ,2_ x _'_b . Dividing by b (b # 0) gives

% = - !- + 1, which can be rewritten as +

written in the two-intercept form of the equation of a line.

o<

= 1. Thus, the equation of the line can be

¥ A
(b) Use part (a) to find an equation of the line whose x-intercept is 5 and whose y-intercept is —3. r— - l
S
1
L-O b
M=

) R
-2 (x-2)+0 - oL x ()R
\7 =-Ex+b TwmeS <

S
Wl

b (y-0)+ b - “—ba
9= D(x ) 13%\))&*52- .
' ,_t_’l( 'Pb\-.’b _‘2_-_—_'.&-1—l
(‘j" L2 >) <
gy _ .t — yE D=t
[  J
2 =\
-v_\—‘:

16
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() Find an equation for the line tangent to the circ

Vi

48 (- o

(b) At what other point on the circle will a tangent

wn-( %6 )

le x2 + y2 = 100 at the point (8, —6). (See the figure.)

FACT: The radius of the circle is perpendicular
to a tangent line to the circle, where it meets the

boundary.
-.-0 _ -_6 __3 -
m = ;:D - b - < ls M
3
of hv sadiue, . m__L_= >

\g: -"_—!(7&-‘9‘)"('

line be parallel to the tangent line in part (a)?

pharmacists use the equation ¢ = 0.0417D(a + 1). Supp

does it represent?

O the maximum dosage for an adult

(b) What is the dosage (in mg) for a newborn?

.S mg

If the recommended adult dosage for a drug is D (in mg), then to determine the appropriate dosage ¢ for a child of age a,

O the difference between an adult's dosag@and

he maximum difference between an adult's
e increase in dosage for each one-year increase in the child's age

O the increase in dosage for eacH one-monthlincrease in the child's age

ose the dosage for an adult is 300 mg.

2= 39e of oAU (yufw

c=APpI’°Pﬁ‘=JP Aa_qu¢ as a

bOTh's dosage
oM
300

s b OO

dosage and a newborn's dosage

N o

17
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The manager of a flea market knows from past experience that if she charges x dollars for a rental space at the flea
market, then the number y of spaces she can rent is given by the equation y = 150 — 5x.

(a) Sketch a graph of this linear equation. (Remember that the rental charge per space and the number of spaces rented
must both be nonnegative quantities.)

LA‘L\., *o: spoaels /\M-“L(J‘@ % MKrng a 'a-b - J
Y= whet she choges por cpace ()
= ¥ of dollars per cpace
;1: Ig.o 'S-‘A

SR> ‘TD
1510

(b) What does the slope of the graph represent?
O the change in cost for each rented space
he cost per space when the manager rents no spaces
O Ahe decline in number of spaces sold for each $1 increase in rent
O the increase in the number of spaces sold for each $1 increase in rent
O the number of spaces at the flea market
What does the y-intercept of the graph represent?
O the change in cost for each rented space
O the cost per space when the manager rents no spaces
O the decline in number of spaces sold for each $1 increase in rent

ff the increase in the number of spaces sold for each $1 increase in rent

e number of spaces at the flea market
What does the x-intercept of the graph represent?
e change in cost for each rented space
@ cost per space when the manager rents no spaces
O the decline in number of spaces sold for each $1 increase in rent

O the increase in the number of spaces sold for each $1 increase in rent

O the number of spaces at the flea market

August 29, 2023

18
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51
A small-appliance manufacturer finds that if he produces x toaster ovens in a month, his production cost is given by the
equation y = 7x + 3000 where y is measured in dollars.

(a) Sketch a graph of this linear equation.

v I
"3-'—1Fac dollars as Lime. o

L= # oF Joadhe ovens produced Tn o morth

N
(o:'""ao
> %

(b) What does the slope of the graph represent?
O the fixed cost of a toaster oven
O how much a toaster oven cost last month
how much a toaster oven will cost next month
@he cost per toaster oven
O the monthly fixed cost

What does the y-intercept of the graph represent?
O the fixed cost of a toaster oven
O how much a toaster oven cost last month

O how much a toaster oven will cost next month

the cost per toaster oven
(O/the monthly fixed cost
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A small business buys a computer for $2,800. After 4 years the value of the computer is expected to be $200. For
accounting purposes the business uses linear depreciation to assess the value of the computer at a given time. This means
that if V is the value of the computer at time t, then a linear equation is used to relate VV and t.

(a) Find a linear equation that relates V (in dollars) and t (in yr).

(b) Sketch a graph of this linear equation.

Let V' = the value of the computer (in $) as a function of o080 -0
/ - \‘

¢t = time (in years) from date of purchase. m=Tg-o #
o _wso %
Buujk" I'I' —pa'\ t 2800 ’-\-P (0, 7—9”\? = - io— = - r

v
2 s e e B0 e (4200

\Vz -LSDt + 220 (l-\-u-A-fJ ws Yo y—zuluc#)

(c) What does the slope of the graph represent?

O the initial value of the computer
O the value of the computer after 4 years

O the value of the computer after 1 year

(—kow much the computer has depreciated after 1 year
e rate of depreciation of the computer
W oes the V-intercept of the graph represent?
@Z\e initial value of the computer

O the value of the computer after 4 years

O the value of the computer after 1 year

O how much the computer has depreciated after 1 year

O the rate of depreciation of the computer

(d) Find the depreciated value of the computer (in dollars) 3 years from the date of purchase.
- "2 @ k=3
V| = \/('.’))"\/ of 3 -V evallded %:3

|
= - 050 (3) +2800 = —1450 +280 = 950

-

20
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