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Characteristics or Linear Relations Lesson #3:
Slope of a Line Segment

A trucker driving up a hill with a heavy load may be concerned with the steepnesss of the hill.
When building a roof, a builder may be concerned with the steepness (or pitch) of the roof.,
A skier going down a hill may be concerned with the steepness of the ski hill.

In mathematics, the term stope is used (o describe the steepness of a line segment,

Slope of a Line Segment

The slope of a linc segment is a measure of the steepness of the line segiment.

It is the ratio of rise (the change in vertical height between the endpoints)
over run (the change in horizontal length between the endpoints).

. rise
Slope =
run

o the rise is POSITIVE if we count UP, and NEGATIVE if we count DOWN.,
o the run is POSITIVE if we count RIGHT, and NEGATIVE if we count LEFT,

rmm—
[ Class Ex.#i1 i
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Each line segiment on the grid has endpoints with integer coordinales.
Complete the table below.

Eé\ LA
5
\ : ,’,,AB—
".\\ Ww’f’
el Ly
d _% / = b

=5
Li . . Rise
Seg::gnt Rise | Run | Slope= Run
AB +02 + :7_ 2 /.:[_
O v 5 / H

B 1-5 % | -5/
+5 -3 '
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Investigation #1 | Investigating the Slope of Line Segments

a) Complete the chart. Write the slopes in simplest form.

Line . oo Rise
Segment Rise | Run | Slope= Run

AB :2 3 1[%

Ac g o [8/n=43] | :
o [vs [0f(6= 3 |alpiiiii
BC 6 &‘ b/q :2/3 ......................

1) How are the slopes of the line segments refated?

[N

Slope of a Line

The slopes of all line scgments on a line are equal.
The slope of a line representing the graph of a lincar relation can be found using

rise . .
slope = an for any two points on the line.

Investigation #2 Slopes of Horizonial and Vertical Line Segiments

Consider the line segments in Grid 1 and Grid 2 below.

Grid 1 Grid 2
J L L ALK
5 & 5
A y:
.
) , A AL , d
i
[~ u g
v VI
a) Determine the slopes of all the line scgments in Grid 1. QA zero =_0O :Q‘:‘O

‘ N §
b) Determine the slopes of all the line segments in Grid 2. D.Z.e' = g —_

@] o - <
¢) Complete the following statements. Uv\éeﬁ (\Cf_\

e Horizontal line segments have a slope of 2er0
o Vertical line segments have an undet l\eg slope.
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Investigation #3

Positive and Negative Slopes

a) Lach Jine on the grids passes (hrough at least two points with integer coordinates.
Calculate the slope of cach of the lines.

Remember on a Cartesian Plane
o the rise is POSITIVE if we count UP, and NEGATIVI if we count DOWN
e the run is POSITIVIE it we count RIGHT, and NEGATIVE if we count LEFT

Grid 1 srid 2

e e . e e

Py

) ] - '
....... | b= T X Fof b b inde Tl
| /.
Table For Grid 1 . Table For Grid 2
Line Slope Line Slope

: ”’/e "‘/z ' |

2

5 -5/2

/ | ¢« 173

b) Compare the slopes of:

o Line 1 andL

¢} Complete the fol

ine 4 o Line 2 and Line 5 o Line 3 and Line 6

the slopes ave the oppssice SisnS

lowing statements.

° A line which rises from left to right has a Ve slope. L_/ +ve

> A line which falls from left to right has a ""\/‘e slope. K

Complete Assignment Questions #1 and #2 —Je

Characteristics of Lincar Re
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A grid has been superimposed on - the sketeh,

a) Lstimate the pitch (slope) of the roof to the
right of the worker’s head.

b) Could the grid be used to estimate the pitch
of the roof the worker is standing on?
Explain.

B

—— e

Class Ex. #3 %

Lo X

Draw a linc scgment on the grid which passcs
P | through the point (-4,2) and has aslopc of — .
I =

The line segment must be long enough (o cross
both the x-axis and the y-axis.

o N

Write the coordinates of three other points on the
line segment which have integer coordinates.

2 v=2 ot

5 2 3 -?4— x-'m’fcrccfﬁz -\
\ Intevcept = —|

. 5 .
A line scgment has a slope of -5 and arise of 12. Calculate the run as an exact value.
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Coxl= Used +10 instead af -10

The Slope Formula

In mathematics the letter “m™ is used to represent slope. H the graph of a line ar relation
: I I srap ol |

passes through the points vy, yp) and Q(xvy. ¥), then the slope of this line can be

calculated using

Ya =¥ Yo—JYp
m= or Ny =
Na —.X ro \Q —Ap
X Ve

Find the slope of a line which passes through the points G(=3, 8) and H(7,-2).

Yy — A - ha = 8
M =~'}” "oz >/Z’—'3*\ — 9\
Gli= e -
-0 ”_(-»\ Xy =%y K I %>

10 |

Eleanor, Bonnie, and Carl are calculating the slope of a line segment with endpoia

its 66
E(15,8) and F(~10,6). Their work is shown below. ?agﬁ/ 3

Elcanor Bomic Carl
Sten | -10 — 15 66— g€ —o
Step_1: Moz = ————— M- = ——— Mon =
er 6—¢g F 15— (-10) F 1510
-25 -2 2
Step 2: =— =— =—
-2 25 5
Sten 3 25 2 2
tep 3: WMo = — Moo = W = —
EF 2 EF o5 EF 5

Since their answers are all different, at least two of the students have made errors in their
calculations. Describe all the etrors which have been made and determine the correct slope.

fUn instedd of ise  Bonnie = Shped Clipped
\se YU Ay r
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Characteristics of Lincar Relations Lesson #3 ¢ Slope of a Line Segment 359

Bach line segment on the grid has endpoints with integer coordinates. Complete the table.

&ssignmemf

_¥A t .
54— Line e Rise
i N-.';/.‘[) A ‘\ At Segment Rise | Run Slope = Run
) o DR I A W e
A (\/ . B . \\ .‘(\.
AT , 5 \ P cD
1 O I O (A =
SRR s amARy R "
. | i Gl
- T HNEENEE
R B I A .

@ Livery line on the grid passes through at Jeast
two points with integer coordinates.

Calculate the slope of cach of the lincs. 1

line: 1. ihc....

slope of Line ] :

slope of Line 2: B -

slope of Line 3:

slope of Lined: L // ,,,,,, .

slope of Line 5:

slope of Line 6:

@Draw a line segment on the grid which passes i
through the point (-5,-2) and has a slope A

of % The line segment must be long

enough to cross both the x-axis and
the y-axis.

Write the coordinates of three other
points on the line segment which have
integer coordinates.
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360 Chavaeteristics of Linear Relations FLesson #3: Slope of a Line Segment

@chcul question #3 for line segments with the given slope passing through the given point.

TEEr AL
a) slope = 2 @, n N 5 |
. [ |
|
o o A _\
) sope=gy (69 DT S I '
=5
4 OO O . W O o
¢) slopc:—;, -9,0) 5 1
d) slope =4, (0,-7) » ; ! >
S IO SO N Ceert B S DR M e
=5
YA
e) slope=-2, (4,-12) : 1
X
=g
f) slope=0, (0,6) =10 : 10
=1
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Assigniment

State whether the slope of cach line is positive, negative,
zero, or undefined.

Line 5
Linc 4
v
@Usc the slope formula to caleulate the slope of the line scgment with the given endpoints.
a) A(12,-2) and B(0,3) b) C(=2,3) and D(2,-2)
yp = YA
mgp = et =
Ap =W
¢) P(-15,-2) and 0O(0,0) d) S(36,-41) and 7(-20,-27)
e) U(-172,-56) and V(-172,32) f) K(8,-41) and L(397,-41)

@Usc the slope formula to calculate the slope of the line passing through the given points.

a) (3,-6) and (8,4) b) (-12,7) and (0,-2)
=N

m=-———- =
A2 — X

¢) (-3,-8) and (1,5) d) (21,1) and (-4,-9)
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364 Chaaeredistios of Linear Relations Lesson 132 Slope of a Line Segment

Answer ey

. | .
1. 2. slope ol dine 1 = " stope of line 25222, slope ol Jine 3 = -
Line . . Rise Jope of line o = ) . 3 o
Sepment] 1KE¢ { Run | Stope s g slopeof line b=, slope of line 5 == 0 slope of line 6 =22
/] — ]
Al 1 N ,/“'
cn
L N N 7
EF 9 ] 7/.‘ s
(4]} o 7 % : 0

3. Any thiee of (-8, -d), (-2,0), (1,2), (4,4)

A

/
1

0 1 g O O Y

[ B D ._7/ -

e B il Rt B R e Tt B R B —.‘

» B

[ [ O B L2 B e —
—%{

i
i
1
|
'
st 11

T
X
N

ENAREN 2 FRERENENNN ]

5 N 5 ] 1\‘
1 INCEEEEE A AT
1 o NG TR s
ST . X N 3 - X
R ST TN ] ANENaI NN I il >
I~ N a7 N
= N Ny e - R
1; b‘l‘ gt _V: 1R 15 I O O O O |-} |-t

A =14}
A e AR N -

a) (-8.-3), (:3,-1), (1,3) €) (-6,2), (=3,--2), (0,-6) ¢) Many possible answors including
. (21 —8)- (()r _4)y (—2, 0)

b) Any3of (-9, 2), (-6, 1),(-3,0) &) (I, -3,,1),(3,5) ) Many possible answers illClllding
0,-1),(3,-2), (u, 1) (1,6),(2,6),(3;6) :

Answer Key _ . _
1. Linc 1 - positive, Line 2 - negative, Line 3 - zero, Line 4 - positive, Line § - undefined, Line 6 - negative

2. a) _1_52 bh) —5, c) IZS d) ~;!‘ ¢) undelincd f)y o
3, a) 2 by -3 ey 4 a 2

4. ) L b (0.F) o 466m.
5

. a) k=9 b) k=-7 ¢) k=-5
oo L ”I'l'l"'l|¥!||||||||||~ Illlll l]% +
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Unit 5 Linear Functions

Lesson #2:
Parallel and Perpendicular Slopes

First, let’s remember the definition of parallel and perpendicular lines from Grade 8:

same plane, and never touch

;A//’

Parallel Lines: Two lines that are in the

Perpendicular Lines: Two lines that
meet each other at 90°

Parallel Lines:

In the space provided, find the slopes of the paus of lines. 'What do you notice about

their slopes? _‘,3 ' D
Slope of AB  Slope of CD // // ;b é Mb()a(a\(e\
r B ryo—-L =3 . -\
i - —
o H -2 L 7 2 3
/ AN T~
n S 2 e
Slope of EF ~Slope of GH \gnN e some
— — \ F o
yz:/(o /% I N N S YDQ(QUG(
- © A > 3
So, / SE is parallel to CSQ , and their slopes are eé,bbkk

Perpendicular Lines:

Also, EE isparallelto (GH- , and their slopes are Vez uq\

In the space provided, find the slopes of the paus of lines. What do you notice about

their slopes?

Slope of AB  Slope of CD
"%

-2 A

Slope of EF  Slope of GH

-] = -\ _ :5
> N
o, i{® is perpendicularto C{) ,

Also, ___is perpendicular to

6 h L

0 ‘example
=
/
I\ — _
] RN %
ananaik
\
~p O 6
and their slopes are 0

ative (ecprocals

, and their slopes are ﬂ%a twe (ec, P(gcq( N



Paraticl and Perpendicular fines Name:

amm———

/o) >
RS - So, when lines are parallel, their slopes are eﬁ,UOL\
(,-. 174
\\/ - And. when lines are perpendicular, their slopes are twve and

rrCub s Ty

PR PTY RSP VRIVA S-S A ST VRPRCA TS TSI TOYVRT AT Mt TA: 2P0 AT YRR heaat e

—— Exl: Slopes of lines a, b, and ¢ are given below. Lines a and b are parallel, while line ¢
@ Jg™'\| is perpendicular. Fill in the chart below,y, revetne,

@ (:._9: Slope toLin_c a | Slope of Line 7 Slopc of Linc ¢ Feé\-Q-Ce'\éOx\ = | ——E_

2 -5 5
5 /5 /2 A
- 10 a1
/% 3 3/10
— 1, - 7
/7 Vi /)
—— Ex 2: Determine the slopes of each pairs of lines. Then, state if the lines are parallel, or
o] ‘;..Tf.') perpencU,g/ular:
@ S| @) W0 X(-s,égand A(2,10) B(-7,-2)

%

b) $(-2,-1) T(1,5) and U(2,-1) V(4,3)
5 = (=) =
= (-3)

;[_C’.,:;Z
>

2e-1) = H =2
H=2 %

——— Ex 3: Determine the value of k which obeys the following conditions:
<3 K
(0

a. The slopes of parallel line segments are 2 and 2

. o O @xm%% = A

7~
= V\ N
. —> —
I 1 h= RL_{
5 A
b. The slopes of perpendicular line segments are —;— and /gc X 5

\
\
N

i\



Parallel and Perpendicular Lines Name:

Assignment:

1. The slopes of several line segments are given below.
slopc of AB =2 slopc of JK = % slopc of MN = -2 slopec of XY = - —;
“slope of GH = % slope of CD =-0.5

a) Which line segments are parallel? Show why.

b} Which line segments are perpendicular? Show why.

2. Line segment a is parallel to line segment b and perpendicular to line
segment c. Use this mfounatlon to complcte the ch'ut below

R S SER is
CSlopeota ) s
1
t
a £
A
y}
s
9
0

3. Two line segments that appear to be parallelare | | ] [ | | |
shown. Calculate the slopes of the line segments : L T
and determine if they are parallel. : o




Parallel and Perpendicular Lines Name:

4, 'T'wo line scgments that appear to be

. ~ ¥
perpendicular are shown. Calculate the slopes of Pag
the line segments and determine if they arce 1 B
perpendicular, \\ \
__‘6 P - \\\ 8
a_.--" \h
A (
B |

5. Determine the slope of cach line segment with endpoints given below. Identify which
line segments are parallel and which are perpendicular.
i)A(5,3), B(0,0) i) C(6, -1), D(1, 2) iii) E(-5, -8), T'(-2, -6)

iv) G(-4, 3), H(-1, -2) v) 32, 7), K(-1, 5).

6. Determine the value of the variable that satisfies each condition.

a) The slopes of parallel line segments are % and i%

b) The slopes of perpendicular line segments are % and )



I’m.lIILI .md Pupuldlcul w Lines Name:

7. To help her map out an arrangement for a flowerbed for 10r
her front yard, Verna used a coordinate grid. The corners of 8l
the flowerbed were represented by the coordinates A(0,8), 6l
B(4, 9), C(6, 1), and D(2, 0). | -
a) Plot the points on a coordinate grid and connect them 4 -
with line segments. 2F
[ S T Y S DU DU S S | (] L 1 t (]
0.8 6.4 -2 L2 4 6 810
i ' .2 b~ H H P
H -4 -
RN AN
N Fal
1S
;1A

b) Calculate the slopes of all four line segments. (AB, BC,
CD, DA)

¢) What shape is Verna’s flowerbed?

Answer Key:

1a) JK and GH, XY and CD
1b) AB and XY, AB and CD, MN and JK, MN and GH

2) 2/5,-5/2-1/7,17, -8,1/8,11/4, -4/11, 9/5,9/5,-1/10,-1/10,0,und.
- 3)2.3°,2.5, not parallel 4) 2/3, -3/2, perpendicular

5i) 3/5 i) —3/5 iii) 2/3 iv) —5/3 v) 2/3 par: EF JK, perpendicular: AB GH
6a) 6 6b) -6

7b) AB: aBC-4CD Y4 DA -4 c) rectangle

8) D






3\0{: 4—3x Lesson #4: g\:mx A oY

TU@/U\Mgﬂ

Slop € y;"“f\b

Unit 5 Linear Functions % Vv

//m ar / wnctions Lesson Il/ Slope //ll(l( </)I Forn Name:

Slope-Intercept Form
I'the y is not by itsclf, we can manipulate the equation to get it there, ‘Try these:
Solve for y:

a X+ 3y-9=0 b. Sxx2y =10 c. 7x—3y15=10
\&X -3 x é *’Zy\ Ox— o= akj\ ”‘(L\
-9 =-3x HX = '%*’5‘% ey
+9 +A\-10 - =5Xx~10

T e *5\ .
o 3 = ‘ ‘
When the y is by itself, the equation is said to be in slope — intercept forin: We give it the
eneral form: { €. 3
general form 5 7 y _(d\‘ ne
Y= x4+ b

Where the number in front of the x (m) represents the slope, and the number behind the x

—4

T L]
g
I

0= —3xr% (x=3 r 9
Slope: — _\j @5) 1+

q=3x & g

=2, 3 ' o \_ i J

\(b) represents the y-infercept of the lines

s PR N o T L PR S e L R TR Y E e T R LTS ———r RIS NI AT SR S TR =

To show this, graph the line below, and find the x- and y- intercepts. Then find the slope

—- Y
using the equation m = Y27 N

| y=-3x+9 l T | a ] ™

X- infercepl. y- intercepl:

- So, the number in front of the x is 9 lggge, and the slope is  — 5[ | . Also, the

number behind the x is 13 , and the y- intercept is _ t~

“* So, now you don’t need to graph an equation to find its slope and y- intercept. All
you need to do is have the equation in slope-intercept form. **

. Ex 1: Determine the slope and y- intercept of the following lines without graphing:

a y= 5x 2 £ b. 6x+2y-10=0 c. 5x-2y—-18=0
v‘«\(\ "6)( _,éy .
[ 6\0?6‘5 Ay ~10 = -bx | -3% 5
sweo “"T y\_}lo 1’\0 y~

_ t+5
—N AYy= —6xT19 lope s —% e
,'EEL = 32 7F n g\



car FFugctions Less INES ) weont FFor
Linear I"yggtions 1.esson H-4:Slape //N-u( ([l_lr i

H5x —AL=YE =0 : e
1’23: 4 ;2_%; - Sv— & =I> 3\2_5_ X _qb\d\"\'/\ﬁ
2%: 6)("\? ~(> Q\ L= ;2

Now that we know the y- intercept and the slope, we can sketch the graphs without
graphing. Ior Ex 1, sketch the equations on the ,j)rid provided below. Label cach line.

ne
. %‘: S | DW1 {ARERERE a\ =2 3'”“::—2
= -ers |l T8

FAREE=SNE [
) e %x =8

Ifor | ©
T A

]
I
\
T
T
!
N

N | &= |

NG
0

1

RASE N

i
1

V1

v |

N &) =3 int= 5
) > o=

hd

S o 0 N O IS O : *7L»L— 618 13, C\ m: 6 \\V\ V; _q
A 5:

L8 &
%:-ljco (53 |

| !

|

|

]

1

Now, we need to talk about two special cases of lines:

= If there is no x ferm = If there is no y term
yivg‘“t M&‘\Cé x=-2

In this case, y is always _?l St Qe/ In this case, x is always ~ 2

So, by graphing we can see: So by graphing we can see:

Z=EV0O S| ope

b4

[|

N
m*h SRR

L]

S| s R
~ T




Linear Functions Lesson (H:Stope lntercept Form Name:

Iix 2: Graph the following lines on the grid: |} >";_”m 1L
Line 17

/
NI
}
|
| ,
P, |
, .@1f

A y=-2x-2 A REA L]
C. 2x-4y-+4=0 TS CH A =
D. 5x+5y=0 AR N IS -

1

L x= -Z ‘:10 —'S-F—’»S"é-‘:"z‘ 214 N8 0\

3L0‘7C A i'\ < i‘/jt".\
A e
\At —AX ~ BERERRRR R AR



Linear 1uctions /( sson it S/()/)( Iniercept IForm S‘)QQ)?F /.%-'l f\‘b

Give the equation for the following lines: %\ Anx ""\‘g

A, ¢ T
“w\\ . R Q\ _ic

7

™ m= “R/g

A

» o e q)@/: +R
E ey +
[ =t

Assignment:

1. The equations of six lines are given below.
)y=3x+4 ii)y=2x-1 ii)y=-xt5 iv)y=23x+4 v)y=x-3 vi)y=-x-4
a) Which equations represent lines with the same slope? What is that slope?

b) Which equations represent lines with the same y-intercept? What is that y-
intercept?



Linear FFunctions Lesson H:Slope Intereept Form Name:

2. Determine the slope and y-intereept of cach line without graphing then sketeh the line,

2
a) y=—4x-5 b) y=§-.\'~|-4 c) y=3—;])-x

<

m= y-int= m= y-int= m= y-int=

~
-

}
i
|
i
i
>
T
i
1
i

{
1
1
1
]
oy | oo
]
!
i
|

i
x
t
1]
]
o -
k]
H
|
1
i
:
|
|
1
1]
}

gh-{--

(=23

(o]

3. For the line y = 2x + 1
a) What is the slope?

b) Find the x- and y- intercepts

¢) Use the x- and y- intercepts you found in part b to calculate the slope of the line.

4. For the equation 2y — 4x =10
a) Express the equation in slope y-intercept form.

b) What is the y-intercept?

c) Substitute x = 0 into 2y — 4x = 10 and solve for y.



Linear Functions Lesson -1:Slope Intercept Form Name:

5. Lixpress cach equation in slope y-intercept form. State the slope and
y-intercept of cach line.

a)y—3x=15 b)2v—-y—-10=0 c) x4y +12=0 d) 2v =5y
e)dx—3y=-15 fyx+3y=0 g) Ox 4 Sy =2
8.
Match each term with its appropriate value to the right. Each value may be used once, morce than once, or
~ . not at all. Record your answer in the box provided to the right of the term:
r R b e i ARG ; S
Given the function f° (),) =-2x+8, find the A. (-2,0)
following characteristics:
B. (0,-2)
y - intercept
C. (-4,0)
x - intercept D. (0,8)
E. (8,0)
F. (4,0)
Answer Key:
la)y iii, vi m=-1 Ib) i,iv b=4

2a) m=-4, y-int = (0,-5) 2b) m =§ , y-int = (0,4) 2¢) m= — —; , y-int = (0,3)

3a) 2 3b) (-0.5,0) (0,1) 3c) 2
3d) they are the same. This shows that the slope of a line is the same as the m value

4a) y=2x+5 4b) (0,5) 4c) y=5
4d) they are the same. This shows that the y-intercept of the line is the same as the b
value. ‘

5a) y=3x+15,m=3, y-int=(0,15) 5b) y=2x-10,m=2, y-int = (0,-10)

5¢) y:—%x—3,m=~%,y—im‘=(0r3) 5d)y=%x,m=%,y~int=(0,.0)



Linear Functions Lesson I14:Slope Intercept Form Name:

5 5
S5¢) y= —i XA45,m =; , y-int = (0,5)

5g) y

6b)

7 W

ii)
iii)
iv)

2 0 2
==X o= M= yeint = (0, =
57 5= 05

none, (0,5), all numbers, y = 5, yes

(0,0, (0,0), all numbers, all numbers, yes
(5,0), none, x = 5, all numbers, no

(-5,0), (0,5), all numbers, all numbers, yes

8) D, I

i ]
5“ y = '\. , ’” = - 5 )"i’I’ = ()’O
) ) 3 3 ) (0.0)






