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Characteristics of Linear Relations
Relations
SPECIFIC OUTCOMES
TOPICS REVIEW Note or Example
Demonstrate an # Determine the slope of a line segment by
understanding of slope measuring or calculating the rise and run.
with respect
to:
. 1?3'2 ::;;;r:t s and 32" Classify lines in a given setas having
lines | _positive or negativeslopes. |
« rate of change 33 Explain the meaning of the slope ofa
+ parallel lines L e orizontal orverticalline. ool
o perpendicular lines. | 34 | Explain why the slope of a line can be
determined by using any two points on that
e
35 | Explain, using examples, slope as a rate of
... |Change. B S
36| Draw a line, given its slope anda pointon
s NG e e s s
2 Determine another point on a line, given
the slope and a point on the line.
38 Generalize and apply a rule for determining
whether two lines are parallel or
_______ _perpendicalar. - .
¥ Solve a contextual problem involving slope.
Determine the 51 Determine the intercepts of the graph of a '
characteristics of the linear relation, and state the intercepts as
graphs of linear values or
relations, including ordered pairs.
the:
e intercepts I
e slope 52| Determine the slope of the graph of a linear
e domain relation.
e range.

[C] Communication [PS] Problem Solvmg, [CN] Connections [R] Reasoning, [ME] Mental Mathematics [T] Technology, and Estimation, [V]

Visualization
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Characteristics of Linear Relations
Key Terms
Term ; Definition : Example
Line :

Line segment

Linear relation

Slope

Positive slope

Neéa{i;/_é _slope

Zero slope

Undefined slope

Intercepts

Parallel lines

Parallel slopes

Perpendicular lines

Perpendicular
slopes

Midpoint formula

Distance formula

Pémk_{gram

P a g e 3 |Linear Characteristics
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Linear Relations:

e Arelationship between two quantities that when graphed will produce a straight line.
e One quantity increases or decreases at a constant rate with respect to another.
Eg. y =-—3x C =50n+ 1000 p = 40q

LINE SEGMENT: A part of a line that has two endpoints and includes all the points between the
endpoints.

1. Using a dashed or coloured line, graph ;D
the relation represented by the equation 8
y = —3x. 7
G
2. Using a solid or different coloured line ,,5
graph the same relation if the domain is | al
0<x<2 2
1

10’!‘-9@ T ‘I_l.l.d-i'lal!ftlull
The solid section you just plotted is a line 2
segment, a section of the dashed line. j
15
R

3. What are the endpoints of the line ;
segment? : g

(O)O th (2)'6) o

4. What are the endpoints of the dashed line? (0o . ©9)

5. Whatare5 propertles you could use to describe the line segment above?

.negative slope 3. N0 QO.pS 5. Gc\ope = %

¥

.
2. deﬁym ¢ endpoint 4 Sirdight ing

" 6. Which of these properties are also true for the dashed line above?
=y egative Slope
-0 gaps

- 5 YA ight 1Nk

s1npe - 7-‘
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Slope of a Line (or Line Segment): (Rate of Change)

Consider the line segment below.

7. Whatis the vertical change (rise) between the
endpoints? -

1

8. What is the horizontal change between the two
Bl £ v‘_l.{. TSR endpoints?

?

= ~ .
":‘:‘P;.._&&_&&s

9. Whatis the ratio of rise to run as a fraction?

4. 2 -

271 £
How fast does the relationship change in the vertical direction when compared to the
horizontal direction?

K1 a5 {ost &

EEERPEE

Your notes here...

P a ge 5 |Linear Characteristics  Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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1. Challenge Question:
Find the slope (rate of change) of the line below.

Pl

RE
M=y

fﬁ:mzu -
AN
N

N

FETS
1

BN P

ury
=

12. Challenge Question:
Find the slope (rate of change) of the line segment with end points at A(-4,0) and B(0,3).

P a g e 6 |Linear Characteristics  Copyright Mathbeacon.com. Use with permission. Do not use after June 2014



FMIPC 10

Updated June 2013

Find the slope (rate of change) of the line below.

Pl

.

N

d
]
+

1

EFERPFEEPF | Chbhbbh

Recall:

Slope is the ratio of —, We can count gridlines from

Ri.
Run'
risg: +3 _ 3,

run: +4 4

point-to-point to get

NOTE:
If you started at the right point...

rise: -3 3 P .
m——= We would be moving in the “negative”
Tun: —

direction but the slope calculated would be the same,

P a ge 7 |Linear Characteristics

1 Find the slope (rate of change) of the line

segment with end points at A(-4,0) and B(0,3).

Strategy 1: Plot the points on a grid and
follow the same solution strategy to the left.

Strategy 2:
We can see the rise is actually a change in the y-

direction...a difference in the y-values.
For the points: A(-4,0) and B(0,3)

rise:y—y=3-0=3
runix —x=0—-(-4)=4
Therefore slope = G
Run 4
**IMPORTANT**
TO USE THIS STRATEGY ...you must be consistent

with your “starting” x and y values in calculating rise
and run.

Note the formula on the next page to help you do this.

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Slope of a Line (or Line Segment)

Slope is the measure of the “steepness” of a line. It is represented with the symbol (m).
Slope also describes the direction of the line.

The slope is found by dividing the vertical change (the rise or fall) by the horizontal change (the run).

rise S Be Careful
m=-——- or m= with
run Xy — X ;
Z s Negatives!
Positive Slope Negative Slope Zero Slope Undefined Slope
Egm=2 Eg. m= -3 Egm=20 Egm=o
BEES 'l 1 CLCE " r 28 ERE T 0 VT N i | H AT
SENRRH Y R AR EEEEEEEN 'E'".I..Z.".}i' EEmEREEEr dl
'__; u IR Al I
L_ &p {EES ;:l'ﬁ:, 1 : bl
Y n
1 ¥ ; - : . - R I . et 1
THT R S N AESAaRa N nancEnaia: T L
Rise is 0. Think... the run is 0.
Rises from left to right. Falls from left to right. 0 divided by any “run” Division by 0 is
will still = 0. undefined.

13. Describe, in your own words, how you find the slope of a line segment.

- . OB EAEE KT .S . i Aridpfe e
find e gifference of tpe rise and fhe dirtefc

0f the vun and djvide-

14. How does a line segment differ from a line?
o hne has indefinide end poid

P a g e 8 |Linear Characteristics  Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Find the rise, the run and the slope for the following lines by counting units.
In most cases, you will need to pick two points on the line to use.

: | 8| :
T i s r
15. rise= % 16. rise= 7 17. rise= 18. rise= 1
run= 4 run= 0 run= 8 run= =3
2 o) <
slope= T slope:—u-‘dy"’""{:— slope= Q slope= -
% gndetined 7
-‘-'ﬁ.\ N :
- ‘\ 1 1 H : 2]
: i : BEEE ; +H
v T T T ¥ AT WY 1 T
ERNN laf 71 a) \
: i e i
2 T il Il \'
19. rise= 20. rise= H 21 rise= L4 22. rise= 6
run= 2 run= -4 runz -y run= -3
) — L+ J— ‘? ‘ 6
slope= £ . L. slope= -~ =~ - | . slope= | — slope= .2 _ .
S e R Il o -2 . )

Use the formula m = 2222 to find the slopes of line segments with the following endpoints.
1

X —X

23, (0,0) and (2,3)

Y2-Ya
L A
5-0 13
p—— I,—';J-I
7..0 '?‘

P a g e 9 |Linear Characteristics

YI -V

24, (1,3) and (2,7)

25. (=5,7) and (—4,-2)

Ya - Y2
21 9
o) 1

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Use the formulam = iz 11 to find the slopes of line segments with the followmg cndpomts = > /
2— §
26. (5,7) and (5,3) 28. (—4,5) and (6,5) - (E" ) and (2, —6)
RIS Ya-Ya
. i s \/ A \j:{
Ly~ X3 ETER ] Yo s
37 .y [ 56 . Q-] Kol
—— el = — —z== T . .70
53 ° ¢ lundes 6--4) 10 L) ,n ug ’L‘g + 20 15
27. Find the coordinates of 9. Find the coordinates of 7/ -0 = L
. . . . d the coordinates of 2
any another point on this any another point on this
. » . another point on this
line. line. 15
=
: 9 <
(5,-1) (16,5) , -
(35 -26)
32. The slope of aline is -2. If the line passes 33. Theslope of aline is — % If the line passes
through E{t, -1) and (-4,9), find the value of t. through (5,2) and (b,-4), find the value of b.
N -\~ o e
72 L T x'-‘-) -2 N —
LD 2 D] 2 3
(5= X .Y - G- , |0-
A 1 4 tyl 5 i PRI =S L
34. Challenge q
Given a point on the line and the slope, sketch
the graph of the line. b
(zrs);m = _’2_
v 10
A,
K
A \
A
2
» 7
]
e e ﬂ_-lll.cﬁ';?'glts
n \
Ii \
\'
ls \
- 3
g \
" 3 .
altlh
¥
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Given a point on the line and the slope, sketch the graph of the line.

35. (2,3),m = -2 36. (=3,-2),m= g 37. (—4,5),m =0
i 1 .r" E
[fsaaas % : >

r “!* n :

° : :

i i i i

:d T * :

1. Plot the point: (2,3)

\ rise _ ~2
2.Use o o to geta

second point...and a
third.
3. Connect with a line.

38. (=34),m= _g 39. (-1,1),m=3.5 40. (=5,7),m is undefined

. 4

F
4 1 _ 2
L | S 1 1 1 = i i I
- ; & k. 1 & .:1 o f [ } e : H
N = 1 i 1 i ]
—+ . I
b ' ) - 1
» n pt—t M g ) 1 u
Hi &} 1 EEARN
1 i} i - 1
A\ T U s ¥ n i
- i .
1 yimn :_
i Il
2 3 = f & 4
-3 N ! A A
£
X 1 ]
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Slope is a measure of Rate of Change for a relation. That is, how fast one quantity increases or
decreases in respect to another.

Answer the following questions regarding slope and rate of.change.
41, A fallen tree leans against a vertical cliff. The i (42 A section of roller coaster falls 52 m ina
tree was 15 m from the cliff and now rests E " horizontal distance of 4 m.
against the cliff 25 m from the ground. :

Find the slope of this section of track?
Find the positive slope of the fallen tree.

Sp——

/N : — 52 13 X
5w Ll( o 1 - 13
1sn !
VA | 1 \/
S ’ P e
15 |3
““““ 43. The cost for 8 students | @a “To fill my gas tank that | 46, TSpray drove 735
to go to the moviesis | “\__ j holds 70 litres, | paid ! kilometres in 7 hours.
$80. : $68.53." :
: ; Find his rate of travel
What is the cost per What is the rate for per hour.
student, or rate? _ ; gasoline per litre (in g
9 : 8 " i cents to the nearest E 9 8155 | N
9 :. tenth)? ; ==t
Q | ! . 7
o} !
10z § 105:h
44. Write two ordered (I 7TWhat name is given to
pairs for this relation. * this quantity?

(2,20), (3, 30)'

l
¢
1
'
|
|
!

& gpeed? K

1 ce
/i—’—i(r?\ﬂz " = Speed R
\
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Answer the following questions regarding slope and rate of change.

-7 £
coLee
210 = o+ G

5104, 7, Updated June 2013

20 B '\

48. Around of golf for a group of hackers '

50. Plot the relation above.

100
q0
80

70

COST
60

S0
4o
30

20!

10

P a g e 13 |Linear Characteristics

consists of the “green fee” and the club rental !
fee. Clubs are rented on a fee per club basis.

Jack pays $72.25 for his green fee and 3 '
clubs, and Jill pays $95 for her green feeand |
10 clubs. What is the rate to rent one club?

Jall 95 = G +10c
Joc K 7225 6+3C

2275~ 1C

9 30

i
|
i
i
)

e sl
: 997G+ 22.8

-32.§ -32.7

(2.5°G

iﬁ 62-50& §

What s the green fee?

-

12395678 9201152734178 210

Number of clubs

y: 6250 ¥ D>C

49. Pro-lectric charges their customers a fixed

)

51.

300
170
740

110

CoSsT
190

150
110
q0

60
20

cost plus an hourly rate. To work in my
basement, they charged me $210 for 5 hours
work. To complete my upstairs renovations
they charged me $720 for 22 hours work.

What is the hourly rate?

7 70 = oy 272 h
170 - F + §h
710 ¢ 1k
210 gl

- p 22030
What is the fixed cost? 170 F )

U0 Fr 66V

00 - F

Plot the relation above.

al

2 4 ¢ 8 10 22 24 16 1§ 20
Hours worked

c(n)* 60+ 30h

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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@ Below is a scale drawing of a bridge support. 5

Perform the necessary measurements to
determine the slope of the indicated beam.

n 54“) A fishing boat moving at 12 knots is shown
below. Calculate the slope of the line in the
water behind the boat.

“steepness”. Calculate the height of the roof
truss below if its total span is 20 feet and the

pitch (slope)is 6/12. Jse 20
/ st ead oc)
4 a0 k)fC

P a g e 14 |Linear Characteristics

91X = 30

1
1
[
[
\
[l
1
[l
[l
\
\
[l
[}
Il
[}
I
\
1
1
1
|
0
0
0
[l
i
|
|
i
i
'
0

st eeid
hatk

Updated June 2013

@Below is a scale diagram of a section of road
between Sidney and Victoria. Measure and
calculate the slope of the road.

55. Terraced landscapes are used by farmers to
create useable space from seemingly
unusable geography. Calculate the slope of
the hill that has been terraced to support
crops.

57. Mr.] is building a hide-away cabin with a
roof that has a pitch of 9/12. T-spray is also
building a hut but his roof is one-third as
steep. If both roofs have the same total
height, how many times wider is T-spray’s

roof?
q 2
' 2 36 /
LBX\u‘d““
S Mg X b X
- }‘%\ NOS 17 7 10

Copyrlgh’r MaThbeacon com. Use wlfh%r‘m{sm
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Since slope compares two quantities, it is a measure of rate of change.

For each of the following scenarios, what rate does the slqpe represent?

~(58 B !
Q cpeed? 5 @ satary?
i o
What are the units of the slope? V\‘M/ t’\ What are the units of the slope? 5 / \f\
Dist. incame
[ T ] f— [ -
M :‘_ | B E | |
:l " N R . — ..; I ST P . - = : E_ !— |- I —| —vy — e
1 | |
i l  — = = F  duse- ._\r -T " .L fﬁ . P - -
HE EaNEE; aEaEEaEE
2 i | T |/ "1._.._{__ 44—
J?(_.... - ' I - ....1._| 1
] e ' . [y [
! N T == ! / = 1: ; —"‘?‘t"
= i | AT T
I SEES : (] T I
| ' i | l i i
i T = : — .
0 = . i it
P PR | L H
.ﬂl'm: i 'ﬂme
i | 4
1~ I B [
— |t B i
B I B !
i I i
B T
= e
111
- | = —4 !_. i
| | | | i
_.I ' r
AR
Vol(mi)

Raty den5i1iu?

What are the units of the slope? 9 /1 L

P age 15 |Linear Characteristics  Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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1. Challenge # 5
Determine if AB is parallel to CD given the following points: A(1,2), B(5,4), C(0,-2), D(6,1).

f 'y

AB - q‘%
4 :
3 Cl/.).‘é.flz
1

1 L EEE NUNE RN )
yes, they are

. poralle]
9
all |

62. What can you say about the slopes of parallel line segments?

7

RARAL R
i 32 0,5

2

i

}

&)
()
o~ I

The stopes of porailel line Seqments

qre eayol [the some.

P a g e 16 |Linear Characteristics  Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Slopes of Parallel Lines (or segments)

Updated June 2013

1 =
Recall two lines are parallel if they do not ever intersect. 4
= 5
) I
Parallel lines have equal slopes. 3 B s
1 ‘ LT
L} R E i 1 Ir al o) ( o -!
| L . £ -”z T2
Any two horizontal lines are parallel. = 3
Any two vertical lines are parallel. s
]
1
To determine if line segments are parallel, calculate their slopes.
Eg.1. Determine if AB is parallel to CD. A(1,2), B(5,4), C(0,-2), D(6,1).
Slope of AB: Slope of CD:
4-2 2 1 1-(-2) 1
Muyp = E=71 = LA=E, Mep = = =l SAME SLOPES -~ PARALLEL

Eg.2. The following are slopes of two lines. Find the value of k so that the two lines are parallel.

6
m,; = 2 and my =—o

Cross Multiply: -3

P a g e 17 |Linear Characteristics

Since the lines are parallel, slopes must be equal. 2 = —76

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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run=x
Determine if the following pairs of line segments are parallel
63. A(-2,-1), B(1,5) and E 64. E(-3,0), F(1,5) and : 65. 1(-4,0),](8, 2) and
C(2,-1),Db(4,3) i G(0,-6), H(2,-1) K(2, 8), L(-2, 4)

.: . ,..-—-i . 5.0 . A I

\ VEF - 5 D 5 - ¢ l: L J e L - K-—-

| S-L-1) o 6 ¢  Ef : 25 )1 (4 0 11 C\6
AR = Ty T R - [2) T u “} . -

' = -1-(-6
co = -1 0y en s 20|

. A8
‘ LI O B I\ W e e = B 1
e O ’ZDC;J@ vs el

T -
: 5 175 \ 0 s!m y @ OE IJ ° %
“?‘z-..&"“_@ [S Ope 12 : S\O\Oe of EF o

________________________________ Llope of GHigor 28] ——  slope of ni7l
The following are slupes of two lmes Find the value of k so that the two lines are parallel.
66. m1=——and 67. my = —3 and mz—’; i 68. ml—Eand mZ:%
% : :
mz =E_ " o K
" =7 | 2 K
o 3 T - ) 1 q 1 _i = 3
30 ‘ a
3% = 18 }/\:-15 | PR32
s 3 | o | 7 2
| LV e K: 31V
2, 39 | 7
m= V‘L 7695 The points T(2,-5), U(-2, 1), é}i&'\'i(é"i‘)‘é'ré"gliie'ﬁ"b‘ét‘é%iﬁih’é'ti{é coordinates of point W so that
S, W TL 1saparalle]og1*am| ,
Xj" i | l \' slope of T\) {.'S_} . b - _3_
! P :{ 2.
Y

B § L o
TSR | Ga)) Y
| \‘.i‘\.‘ — 4

70 The points A(6,3); B(2,9), an?ﬂ{‘z 3): al‘e given. Determine the coordinates of point D so that CD is
7 parallel to AB and D ig on th¢ y-axis.

fo
: —F U
l SV y

E q-3 6
AN S |

Yw

D

— ’q "2
K =3 =5 K3 E

K-3 3. K3 X n
: ’(» 0-2 1 =l R e s
P a g e 18 |Linear Characterigtics i
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Slopes of Perpendicular Line Segments.

¢ The slopes of perpendicular lines are negative reciprocals.
¢ The product of perpendicular slopes is -1.

71. Plot the right triangle with vertices:

A(2,2), B(5,7), and C(10,4). o
.: »
: 14 e
72. Find the stope of AB. m= 3 4 7/ e
3 AT
1 1
10} R - 1 UEEEREIRIULIRIL
73. Find the slope of BC. m =:—Z? E
’ :
These segments form the right angle in the triangle. 3
&)

74. What do you notice about the slopes of the two segments. i
Tney are the recipr OCAI with sne op posife sIgN
75. Multiply the two slopes. What is the result?

s >3 1 The resuUlt is -1,

x Y = 7—('1) 8 .

T-(9) Tz
YZ- 47 . -n
3-¢7) 70
* R KGD = -4-@)
3=(-9)

P a ge 19 |Linear Characteristics Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Perpendicular Lines will have slopes that are NEGATIVE RECIPROCALS.
Examples of perpendicular slopes are: my =5, m, = —%.

) 5 3
Examples of perpendicular slopes are: my; = — 3 M=o

Perpendicular slopes will have a product of —1.

5.3 15
Look at the example above... X =R =1

K FLIP m, (reciprocal] and change SignA
Nor yn known

Determine the slope of a line segment perpendicular to a segment with each given slope.
]

77. m= -3 | 78 m=—2 ! 79. m=2
. 3 ) 5
1 E :
= : 3 =
| 2 4
The following are slopes of two linesl. Find the value of k so that the two lines are perpendicular.
2 ki koo ke 1
80. my = ——and m, = —— | 8. my =—-3and my, =~ | 82. mqy =—and my, ==
{ 3 9 4 b 3 2
- E -4 ':
:5. : ﬁ j = : 1 . :-_3,
2w F 4 3~ -4 : -1 K 5 77K
- ] B E :
A TE S R S | ——
5 3 i 3 3 ; | -
7K = -21 o : !
Z . R K . & ! !
L ! G 2 i ;
: 27 i em b "3 - m -3 '
\K = 3 G 3 b W2
~“Graph each pair of line segments. Determine if they are perpendicularornot.
83. A(0,0), B(6,4) and 5 84. G(2,10), H(-7,-2) and
C(7,3),D(-11,1) | J(7,0), K(-5,9)
1 : re 1
o : 1 1 |
: '; ~SIF
a : | =1 ‘ E Vi
A (NO ) F:
O M EE e a g B o
A o i 1 HE F &
n? | -Ildlﬂlﬁ!Ilﬂl : 1o 9 Fa! -'II bl IR L T
s A I 2 =
a = . = : ]
g 1 4
13 A &
Hi. b foefe 1= ' bl
T 1 A | = = !
: T | ETEEESEEERE
- _"—'_'-.'—’/
- Y Zy . A 7 1
A B B ‘6 : 'g ;& G H - -q— - _?:.'.‘ Y E S
COb:2 .21,/ JK: a4 3
18 q "T2°7g
P a g e 20 |Linear Characteristics  Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Intercepts

Non-vertical and non-horizontal lines are called oblique lines.

Oblique lines will cross both the x-axis and the y-axis.

These points are called thex—iﬁpt and the y-intercept.\

Line crasses x-axis here. Line crosses y-axis here.

85. Challenge Question:
Find the intercepts for the line y = 2x + 4.
X 0 =xt4 ERYE ZCO)*'A“‘-
- ¥ - 0

—_— == A
s - v intercept = (O,%)

86 Challenge Question:
Find the intercepts for the line 3x + 4y — 12 = 0.

X * 31_-?'-((0)-1230
zx +0-220

. =12 =0
o r11 1L
yx7 2
3 3
Y=\

Y = 5(o§+‘1y-12:0

0«4y 110
_17:+L{y -0
+170 +171

P age 21 |Linear Characteristics  Copyright Mathbeacon.com, Use with permission. Do not use after June 2014
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Updated June 2013

Finding the Intercepts from a graph.

The location where a line passes through the x-axis is called the x-intercept. This point will have the

coordinates (x, 0)

The location where a line passes through the y-axis is called the y-intercept. This point will have the

coordinates (0,y)

Consider: 2x + 4y = 16

f B s b e
|

EERSEERR R -““ﬁ

This line has an x-intercept at (8, 0).
And a y-intercept at (0, 4).

You may see this written as:
x-interceptis 8.
y-interceptis 4.

Find the x- and y-intercepts from the graph below.

87.

e i e e

e b3 kr

AF I

=

x-intercept:{2,0)  y-intercept: (0,4

i 8.

R
I A
e L LR LEEREEL
N
o
F
=
E
=

x-intercept: (O)O) y-intercept:ﬂ\ O)
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Finding the Intercepts from an equation.

The x-intercept will have coordinates (x, 0). This means we can substitute 0 in for y and solve to find the x-
intercept. The y-intercept will have coordinates (0, y).

Eg. Find the x-intercept for 2x +4y =16 Find the y-intercept: 2x +4y =16
2x +4(0) =16 200)+4y =16
2x =16 . 4y =16
x=8 y=4

Calculate the x- and y-intercepts.

89. 2x+3y = 12 %0 3x 15y =30
X r 2x13(0)°11 y:2(03+3\j-11 L% 3x45(0):30
B 0+3y:il | 3x10-39
= : —0 b

- ';ﬁ%as_-é%—o
3—5:';’5

’l'L ’
W’T‘"’T) e
UL R O mxevgﬂp“Mﬂ --------------------------------

91, 3x—4y+24 =

92. 4x+ 5y =10

o 3a-ql0)4240 |y 300 UYrIY=0 | X 4xes0):20 |y H(OY¥Sy® to
3% 70 +2430 YTQ‘UJIII'{U.}{*}E‘ © HX 10 =30 0 rsy=% |
. ¥ S By = 3¢ '}9 . intereept|
3x 424 -3, - =Hy e —YX =10 y i
[ SRy y: = "2" > Yie ] L3 %xz‘f L l02) ]
=5 1= L \;mﬁercepf 70,6) G
______________ :______]_EQ_JY_\T_G_Y_C_QP_________ jl T L Inferceps: (§ 0) °" (25, 07/
93, 5y=10x 5 94. 0.04x + 0.02y = 140
X = 5(0) =10 LAt 004Xt D oz(n)zwoo
i 2
10 j_O i
: | 0.04 - '“100
' AO’) 0.04 0.0Y
J)L infeve pt - (0,0)) X > 35000
L intercept=(35000,0)
y = 5y:10(0)
2 0 ~
égi? y: 0.04(0)+0.9% - - 1400
\J:O : Oyb 07/:1?‘00
Mmepr: (0,0) 0.01y=340°
0.02Z  0.01
=70 000
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Using and Interpreting Intercepts

95. Find the intercepts and graph the line 96. Find the intercepts and graph the line
2x + 6y = —18. ' 10x — 8y = —80.

. x: 24+ 6(0): g

. x4+ 0%-13 4 A Y ¢ 10x- 8(»=-80
K oo amr 10X -0 = -8
: 2 FrH: A

: T2 A 20+ -0

1 y’ - q g 1 2 20

2 g !
E T y: 2(0)t 6y - -13 EREEN ; v - 10 (o) - 89 )
? S O+ 6y:-13 _: N -8y - -31()

- - _]jo ' 3y 30

______________________________________________ PRI T 77T T A
@ Based on the equation for the linear relation, [~ {98) The cost of a niew pair of shoes at Shoelne 16 y waercepi =
when do you think it is most appropriate to | reduced at a constant rate. The graph below (o 110)

graph the relation using intercepts? shows the profit Shoelnc makes on each sale.

In what month does Shoelnc “break even” on

(hen +he nfercepls these shoes?
ave (niegers. E g k“
. : Di'
- Pt
| 2% N
0

| 1
FMAMTIIASON D

v
By september? | 7 S0
By Septemoere

:
3 ERE ; LR § : i : e B i el B LA Ry i ___.._‘3:__"‘8__ |
- “)L Intercep = ("f;{%) i , N % Intercepts (-8,0)

Just guessed!

99. Use the graph below to plot the fuel consumed on Sandy’s last road trip. She started out with 72 litres
of fuel and drove for 2 hours. At that point she had 54 litres left. After driving another 1.5 hours she

had 40.5 litres remaining.
130

119

b

D223 4567 99120 At this rate, when will she run out of fuel?

g NoUrS |
\p——L |

(ﬁ pNSW ER KEY: 4.5 more Wours
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FMPC 10
Mixed Practice: e
100. A triangle has vertices A(-2,3), B(8,-2),and ! ’(17(11{ P (5,4) and Q(1,-2) are points on a line. Find
C(4,6). Determine whether it is a right ' the coordinates of a point, R, so that PR is
triangle. perpendicular to PQ.
pp: 25 .25 Py 2T ,"3/3}
: 810 157 i e f L
: 6 - (’2) 8 r2 ST li‘
P = C S e— - O ;_ 4 R Y =2
3 q-g 4 41 bl P £
faaeks A b3 : | TP 3
. bbbt C A 673 o 3 L AT NG
B A =z = 3
: Vg ) 6 T T CREEELEL O
i i (8 \l)
: HEE=ast l Yes ) g i 4
. . EHAH beﬁe (WY
BC ¥ 1 ANSWER KEY: get | -‘,S?
ch=2 3 ACiis perpendicular
G to i BE R
102. Find the value of k so that the two slopes are ! a/ 0 vertices of an isosceles triangle are
perpendicular. ; A(-5,4) and B(3,8).The third vertex is on the
E x-axis. What are the possible coordinates of
m =§and my, = % the third vertex, C ? I¢oceles /
7 Sidlos gawnd uaj"‘ja,fff,
-r ! 10 gl
= v z ! o 7 ahdus € hmantf
K Y ; EEa N
W (09 >
. R
{
. —_— ~ '; sl
; M “ ¢ ( . 6’)”’ -
Ql | 2 IF /
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Additional Material

Distance between points (length of line segments)

Updated June 2013

104. Challenge Question:
How can you find the EXACT distance between (0,0) and (3,4)?

ET EXACT length means find the
7 answer as a radical or fraction if
- it cannot be expressed as a whole
A number.
a
2
1
10] L N e o -
2 Hu*+3" =C"
" 7
. 1640 * C
2 TS0
7 \\\\2) J
bied 5‘_ C
105. Challenge Question:
How can you find the EXACT distance between (3,—2) and (1,7)?
Hﬂ
1 LA -t
AR q qc +2t=C
5 . y ] %
1 2 % 1 L ) C y
al i e
O 2
2 —-1 \‘1_18 03| C
107 B R TSSO ) P b‘( ,7
4 R 41a MY 7.
la C q N 1 f
L 1
|45
6
b
g I O
o
2 11—
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Finding the Distance Between Points

The distance between two points can be found using The Pythagorean .
Theorem a? + b% = ¢2. o} -
= 5}
106. Plot points A(0,0) and B(3,4). Connect the endpoints of ] v
segment AB. B __ji EEE
- 1)
107. Draw a vertical line down from B. Draw a horizontal lineright " 13" 1 ] o
from A. la
n
Ha
Notice that a right triangte is formed. B
i HE
The distance between A and B is the hypotenuse of the right triangle. B x:m ]
a?+ b? = ¢?
32 +4%2 =42
25 =d?
5=d

The distance between A and B is 5 units.

From this method we develop the formula for the distance between two points:

d= \/(xz —x1)% + (y2 — y1)?

Eg.1. Consider points A(0,0) and B(3,4). from above. To use the distance formula, we substitute values from
the ordered pairs into the formula.

d =0 —x)%+ (¥, —3,)? Put both x-coordinates into the first bracket.

d=,(3-0)2+(4-0)2 Put both y-coordinates into the second bracket (same order).
(3)2+(4)?

d=+v25

d=>5

Eg.2. Use the distance formula to find the lenth of the line segment connecting point C(3, —2) and D(1,7).

d= \/Gz —x,)2+(y; —y1)*  Putboth x-coordinates into the first bracket.

d= J(3 — 12+ ((—2) — 7)2 Put both y-coordinates into the second bracket (same order as above).

d = @) + (-9

d=+v4+81
d =85

108. Can you see how the formula above is derived from the Pythagorean Theorem?
(some of you will often find it easier to draw a right triangle and use the Pythagorean Th.)

Explain...
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Find the distance between the pairs of points.

109. (4,2) and (6,8) 110. (—3,-2) and (-—3,-5) 111, (0,0) and (-5,2)

112. (—3,0) and (8,—4) 113. (1,-6) and (5, 2) 114. (2,0) and (—3,2)

115. Find the radius of a circle 116. Find the lengtl'lﬁ(-).fAB. 117. Find the length of CD.
with the centre at (-3, 4) .l 3 4
and a point on the EENRE RN SRR B " T D
circumference at s HHHHHH A
(-4,-6). AL : FHHEHHE

: : P
_ hs i

118. On the grid - i 1] 119. A Coast Guard patrol boat is located 5 km
draw the AR - east and 8 km north of the entrance to St.
rectangle with - 3| John’s harbour. A tanker is 9 km eastand 6
vertices at 8 km south of the entrance. Find the distance
A(-3,3), 0 between the two ships to the nearest tenth
B(0,-6), N of akm.
C(3,-5), A
D(0,4).

Find the side lengths and the perimeter.
Leave answers in simplest radical form if
necessary.
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120. Challenge Question:
Draw a line connecting the two points (0,0) and (6,4). What are the coordinates of the midpoint of

that line segment?

4
-
£

I}

i
=
=
—
]

o
-]
[
o

zrhh-hm:'nhd:rbb‘

121. Challenge Question:
Given that the midpoint of a line segment is M(-1,3) and one endpoint is E(-4,5). Find the coordinates

of the other endpoint
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Finding the Midpoint of A Line Segment

The midpoint of a line segment can be found by plotting the points on a grid.

10

_,jl_t STEP 1: Plot points A(0,0) and B(6,4).
I
IS = 7
n STEP 2: Draw a vertical line down from B.
2 STEP 3: Draw a horizontal line right from A.
1
1 G WITPEECC™™ STEP 4: Find the middle of each line you just drew.
2
|
- STEP 5: Find the intersection of the two middles. 'I'his will be the
§ midpoint.
7.
’ S
i Wi 5 B idpointis at (3,2)

Using the Midpoint (X, Y,) Formula:

X1tXx; Yitya ) T
5 ) ” Notice that you are finding the average x value and average y value.

Eg.1.  Find the midpoint of the line connecting points A(0,0) and B(6,4).

(). (27)
(5 )
56

Eg.2. The midpoint of a line segment is M(-1,3) and one endpoint is E(-4,5). Find the coordinates of the other
endpoint.

Midpoint is at (3,2)

Using the formula. Graphically. ENE :I
Plot the
x4 4xs Vi+Y2 i :I
( : ) = x4 ( ! ) =y endpqmt a‘nd El
(_4;,‘1) —_ (5+y2) = the midpoint. un ;}
2 2 2
(“"‘1‘ + xz) —] ‘_‘2 (5 + 3’2) . 6 Count grld ]ines a4 e s : TS RURIR
Xy =12 v, =1 to locate the L
other endpoint. ;
The other endpointis at (2,1) 5
{1
A T
) —
118 |
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Find the midpoint of each line se

oment from the given endpoints.

Updated June 2013

122. (5,7) and (3,9)

123. (4,2) and (6,8)

125, (0.2, 1.5) and (3.6,0.3)

128. A diameter of a circle has endpoints at
(-7,-4) and (-1,10). What are the coordinates

of the centre of the circle?

130. One endpoint is at (4,0) and the midpoint is
at (7,2). Find the other endpoint.

P a g e 31 |Linear Characteristics

126. (21,5) nd G’_??)

124. (—1,0) and (1, —6)

127.(200,125) and (403, 174)

129. One endpoint is at (6,10) and the midpoint is
at (0,0). Find the other endpoint.

131. The centre of a circle has coordinates
(-1,-3). One endpoint of a diameter is at
(-3,0). What are the coordinates of the other
endpoint?

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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132. Find the centre of the circle.

Updated June 2013

two decimal places.

Line segment JK has endpoints at /(—5,5) and K(7,2).

134, What is the slope of a line segment [ 135, Calculate the exact length of segment JK.
perpendicular to JK. |
i
i
i
~ 136. Find the value of q if (p, q) is the midpoint of 137. Give the coordinates of a poth(x,y)such
JK. that JL has an undefined slope.
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Characteristics of Lines: Answers

14.
15.

16.

17.

18.

19.

20.

21,

22,

23,

P a g e 33 |Linear Characteristics

T i
e B A
ALY
L
On graph above.

(0,0) and (2,—6)

There are none.

Many answers. Eg. Definite endpoints, straight
line, no gaps, decline to the right, etc.

Eg. Same "direction”, that is decline to the right.

rise = 4

run = 2
4 2
—=—=2
2 1
Twice as fast.
m==
4
3
m=-=
4

Choose any two points on the line and calculate or

count rise/run.
A line segment has definite endpoints.
Rise: 3
Run: 4
3
Slope: r
Rise: 7
Run:0
Slope: undefined
Rise: 0
Run: 8
Slope: g =0
Rise: —1
Run:3
Slope: —§
Rise: 2
Run: 2
Slope:% =1
Rise: —4
Run: 4
Slope: —% =-1
Rise: 4
Run: 7
4
Slope: 5
Rise: —6
Run: 3
-6
Slope: = -2
3

2

24.
25.
26.
27.
28,

29,
30.

31
32.
33.
34.
35,

36.

37.

38.

Manssda
BIK.H

Updated June 2014

4

-9

Undefined

(5,6), many other answers,

0

(3,5), many other answers.
20

3
(5,—26), many other answetrs.
t=1
b=9
Answered on next page in booklet.

(IR T N T 1

b & b = Ne o oa

A b @ S odn T
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40.

41.

42,
43.
44,

" 45,
46.

47,
48,
49,

50.

51.

52.

53.
54.

P a g e 34 |Linear Characteristics

'n~14|.;_'4-|c||:|[a’;5

g Use the positive slope in these applications.
13 Use the positive slope in these applications.
$10

(1,10), (2,20), ...

9 . cents

105=-

Speed

$3.25 per club and $62.50 for green fees
$30/hour,

Fixed cost: $60

| Tekal e ;

P lbisahunikbhyrabbuphhngl

i

rbmodynesherbpbiEey

55.

56.
57.
58.
59.
60.
61.

62.
63.
64.

65.

66.
67.

68.
69.

70.
71.

72.

73.
74.

75.
76.

77.
78.
79.
80.

81.
82.
83.

84.
85.

86.

87.

88.

Updated June 2014

loros
2

5 feet

Three times as wide.

Speed, km/h, or m/s, or mph

Salary, $/hour

Density, g/ml

Yes. Lines through those points will never
intersect.

Slopes are equal. Both segments have a slope of%.
Yes. Slope:2

No. Slope -f: and Slope ;

No. Slope % and Slope 1.

k=6
k=—-12
k=2

2
(7,-7). (—1,5) and (—3,—3) also produce a
parallelogram but he naming would then be out of
order.

(0,6)

On graph

5

3
3

5

Opposite signs, reciprocated.

“Negative reciprocals”

5 3 15

I = — = —

3 5 15

Yes. Two of the side lengths have slopes that are

negative reciprocals.
1

N jwas |

No.Zand2

3 9
Perpendicular. gand—%
y-intercept: (0,4)
x-intercept: (—2,0)
y-intercept: (0,3)
x-intercept: (4,0)
y-intercept: (0,4)
x-intercept: (2,0)
y-intercept: (0,0)
x-intercept: (0,0)

We can choose to state the intercepts without
coordinates.

89,

90.

91.

y-intercept: 4
x-intercept: 6
y-intercept: 6
x-intercept: 10
y-intercept: 6
x-intercept: —8
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92,

93.

94.

y-intercept: 2

. 3 5
x-intercept: 5
y-intercept: 0
X-intercept: 0
y-intercept: 70 000
x-intercept: 35 000

95, y-intercept: —3
x-intercept: —9

96. y-intercept: 10
x-intercept: —8

;i o

- .

I A

Lt . S

S Y . A i1 ) ! I

| A S 1 [ ) . R S :
%1?/_4 RN E) 1 i_-_{: ° 1 f] i ;N___!::

97. When the intercepts are integers (which results if
the constant is divisible by the coefficients of the x
and y terms ).

98, September

99. 4.5 more hours,

100. Yes. ACis perpendicular to BC.

101. R could be an infinite number of points. Eg. (—1,8)
or (2,6) or (8,2)...

102, k = -8

103. (7'0)! (_110): (SIO)I (210)

Additignal Material

104. Create a right triangle using the points and
intersecting grid lines then use Pythagoras
Theorem to calculate a distance of 5 units.

105. Create a right triangle using the points and

P a g e 35 |Linear Characteristics

intersecting grid lines then use Pythagoras
Theorem to calculate a distance of 5 units.

106.

107.
108.

109.
110.
111.

112.

113.
114.
115.
116.
117.
118.

119.
120.
121.
122.
123.
124.
125.

126.

127.
128.
129.
130.
131.
132.
133.
134.
135.
136.

137.

Updated June 2014

e s b b s o s o
m

B 11 (2 (3 i4 8 [& {7 1»
NSl L L 1

a

See above.

a?+bp%=c?>

c=+aZ+p?
This is the distance formula where “a” represents
the horizontal difference and “b” the vertical
difference.
210
3
V29
V137
45
V29
Vo1
V65
V18l
Length: 3v10
Width: V10
Perimeter: 8410
14.6 km
3B2)
(2,1)
(4,8)
(5,5)
(01 _3)
(1.9,09)
1
(1.-3)
(301.5,149.5)
(_4’!3)
(—6,—10)
(10,4)
(11 _6)
(% 2) or (1.5,2)
4.92
m=4
3V17
(1%) or (1,3.5)
Infinite possibilities. The x-coordinate must be
—5.Eg. (=5,0), (-51), ...
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