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Linear Relations: Solutions

This booklet belongs to:

LESSON #

QUESTIONS FROM NOTES

Period

Questions that I find
difficult

REVIEW

Your teacher has important instructions for you to write down below.
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Linear
Relations
SPECIFIC TOPIC REVIEW EXAMPLE
OUTCOMES L i
C4.Describeand ; 4.2 | Determine whether a situation represents a linear :
represent linear | . relation. |
relations using: : :
. 4.3 | Determine whether a graph represents a linear relation.
e Words ' ; :
e Ordered 4.4 ! Determine whether a table of values or set of ordered
pairs ! i pairs represents a linear relation. !
e Tables : : :
e Graphs © 4.5 1 Draw a graph from a set of ordered pairs and determine |
e  Equations © if the relationship is linear.
i 4.6 : Determine if an equation represents a linear relation.
' 4.7 1 Match corresponding representations of linear relations. !
C5.Determine ! 5.1 : Find the intercepts of the graph of a linear relation.
the 1 State the intercepts as values or as ordered pairs.
characteristics
of graphs of 1 5.2 1 Determine the slope of a graph.
linear relations,
including the: ' 5.4 ' Sketch different types of linear relations based on !
! different information regarding intercepts.
e Intercepts | , ,
e Slope © 5.5 ! Match a graph to its slope and y-intercept. '
e  Domain ;
e Range 5.6 Identify the slope and y-intercept from a graph.
i 5.7 | Solve problems that involve intercepts, slope, domain, or

range of a linear relation.

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

[V] Visualization

P a ge 2 |Linear Relations

Copyright Mathbeacon.com. Use with permission. Do not use after June 2011.



www.mathbeacon.ca Dec.28 www.mathbeacon.com

Key Terms

Term Definition Example

Linear Relation

Ordered pair

Linear Function
Slope |

y-intercept

x-intercept

Slope-intercept form
of alinear equation

a linear equation

General form of a
linear equation

Point-slope form of

Parallel Lines

Perpendicular Lines

Dependent Variable

Independent

Linear Function

Variable
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Introduction to Linear Relations

We have examined relations between two quantities earlier in this course. Now we will narrow our focus to
examine only linear relations.

Linear relations are straight line relationships. Each output value is proportionate to the input value. That is,
the change occurs at a constant rate.

Eg. An employee that works for an hourly wage ($10 per hour).

This is a linear relationship because the employees earnings increase at a constant rate.
The equation that relates the Earnings and the hours worked is E = 10h.

1. Plot the relationship described above if the domain is {0,1,2,3,4,5,6,7}.
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2.  Whatis the shape of the graph you just plotted?

C\a% 'Fo(w\ o \ine

3. Istherelation E = 10ha function?x 4.  Which variable in the relation E = 10h is the
\ ¢ : dependent variable
e, no dnput prodves Lo e "
b E 0&94\«4.8 o .

move Haan OV D\A’(P\Alr«é
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5. Challenge #1:

If y = 3x, find the missing values of y.

y = 3x
X Yy
-2 -6
_1 - -S
0 0

6. What name do we give the pairs of numbers in each row?

ovdeced poies

7. Does (—8, —24) satisfy the equation above.
N es. E ("@3

8. How many pairs of numbers are there that satisfy that equation?

i nvmbotr

W

(
(VB
—-

9. What shape do you see if you plot each of the pairs of numbers in the table above?
10

o 5‘\(0\;3\’\\' \twe.
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Finding coordinates from an equation:

A Table of Values is a tool used to find ordered pairs from an equation.

y = 3x

X |y This is a table of values set up to find 5 ordered pairs for the equation y = 3x.
Step1: Select5 input values of x and write them in the x column. Eg. -2,-1,0,1,2
Step2: Substitute them into the equation and solve to find the y value.

y=3x This is the completed table from above.

x |y

-2 | -6 This gives us 5 ordered pairs:

113 (=2,-6),(=1,-3)(0,0)(1,3)(2,6)

0 ]0

1 |3

2 |6

**[ chose to input values of x, but I could have selected values of y and
solved for x (although I find that more difficult in this case).

10. Challenge #2:

Using the table of values, graph the equation y = 3x on the graph provided.

y =3x
10 |
T |
;] /
-2 —6 :
a1/
3
2
-1 VB 1l/
10 o 3 |1|£J4DD-‘UHI
0 0 A
2 |
/15
1 3 2
JARP
]
2 b -
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When working with a table of values and linear equations, it is most useful to have ‘y’ isolated on

the left.

Example:
2x+3y =12
3y =-2x+12
y = —%x +4

11. Isolatey.

2x —4y =16
-2x -1y
~dy = -2« +lb

- ™5 -d

Yy

(
-
*

\
-

12. Isolatey.
4y —8x+12=0
+ €y +€y

Yy +\2L = Gy
[4 -1 -
dy = Sx-12
WY

Y = Ax -

13. Isolatey.
20+ 3x = 5)1
- —
s T ¢

4 ‘f%»c\a

=2
& X 4

_____________________________________________________________________________________________________________________________
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15. Isolatey.
qp—%+9=o\
"fx“g\a +3, =0
-2, =-3L
L‘Y g\} 5
“35=“‘/x’3(¢§
Sy r
Y < ¥ I

2 bx *lgj - (g =30
QD)( +l§-) :L(%

li‘a*« -20x +4§
=20, +¢
ST %
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Using the table of values, graph the equation y = 3x on the graph provided.

=
=

F‘“‘_E&

y =3x
x y
-2 —6
-1 -3
0 0
1 3
2 6

Rl bope ks s
~

A - N T

Step1: From the table of values we get the
following ordered pairs.

(_21 _6)1 (_11 _3)’ (O’O)' (1'3)’ (2’6)
Step2: Plot each of the ordered pairs.

Step3: Draw a line through the points with
arrows on each end.

Use the table of values, if necessary, to graph each of the following equations.

17. y=2x+1 18. y=4x—-1 19. 3x+y=-2
y=2x+1 y=4x—1 3x+y=-2
x y x x y
-2 -4+ =3 -2 -2 4= Ix-1
ERERER 1 1
0 \ 0 - 0
1 3 1 3 1
2 S 2 + 2
RRRY A :
117 : :
5 5 / \ 5
4 4/ 4
: . I\
1/ 1
-10] R | ) 27347 af e 778371 -10] R | -1I£-54 o /TE[ 9T 10] R | -hld-ﬁqhhlﬁ!}l
5 | A
L la [\
s Jls s
7 /T 7 \
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Use the table of values, if necessary, to graph each of the following equations.
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Graphing Equations: A review from above.

Using a Table of Values:
Step 1: Choose appropriate values of ‘x’ to put in the table.
Step 2: Input each ‘X’ into the equation to find the corresponding ‘y’.

Step 3: Plot the new-found ‘ordered pairs’.
Step 4: Draw a line through the points. (be careful of the shape...not all are lines)

In this unit, we will be studying graphs of straight lines and their equations.

We call these LINEAR EQUATIONS.

An equation is said to be linear if it forms a straight line when graphed.

Equation of a Line Property:

The coordinates of every point on the line will satisfy the

equation of the line. \

AN
You should
REALLY memorize
this!

26. How many points do you need to graph a 27. To be safe, at least how many should you

line? : have?
M lask 2 bwd more puidkg 3 o move.
Wil ‘uﬂ() e\imingl, L. &
Graph these equations...
28. y=-3x—1 i 29. y=5+x

o N o o

>
<

=

b e o N

ERlRNphERRE
-nhdn-.né:dn.h:’aru-

P a ge 10 |Linear Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2011.



www.mathbeacon.com

Dec.28

www.mathbeacon.ca

Graph the following equations, then determine if they are linear or not.
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36. Can you describe a “rule of thumb” that will enable you to tell if an equation represents a linear

equation or not? )
Q"-ebf\tv?\' on Yhe ‘x5 a 1
e%\m\ i~ 1< toettd e derms ;ﬁ Y-

Challenge #3:

The equation 2x + 4y = 16 is a linear equation.
10

Bl MNDBRER R

37. Find the coordinates of the point where the line crosses the
y-axis. (Think...what would be the value of ‘X’ here?)

Aoy Uy = b
(0\*4 8 (o4
a' :7(,{

38. What is the value of ‘x’ where the line crossesthe y-axis?

39. Find the coordinates of the point where the line crosses the

X-axis. l (% )D\

40. What is the value of “y”” where the line crosses the x-axis?

2e0
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Intercepts

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

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

You may see this written as:
x-intercept is 8
23 4[5 6 -’w Y'lntercept ls 4’

=

Bl NE R E = dmwﬂmmwmw-‘

Calculating 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 2(0)+4y =16
2x =16 4y =16
x=8 y=4

Intercepts can be expressed as ordered pairs or simply as values.
For the example above, the x-intercept is 8 or the x-intercept is (8,0).

_Somenotes here...
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Calculate the intercepts and graph each equation using them. Fractions can be estimated

on the grid.
41 2x+3y =12 42. 3x +5y =30 § 43. 3x —4y +24=0

B (o) e 0 fan) (o)

A NEE e :
4 N 4
3 3
2 2 N 2
1 'l U EIRIE] UR:IRII 1 'l U IR KRR ‘ 1 'l IR EIR R
2 2 2
la la la
la la la
1 1 1
_______ 44 4x+5y=20 | 45 6x—3y—18=0 | 46 3x-7y=21
-~ 5 - 5
ko) ko Bo o) (o) (o)
N : AL :
8 8 / 8
5 5 5
4 4
. R L UL . e . Iy L e Ll
2 2 2 |
o o el
13 13 / 4 13
2 7 2
la fa la
la la la
_______ 47 4x+5y=10 | 48 9x+3y—18=0 . 49 3x-2y=9

i) (060 b6 (on

1 1 1
a a a
8 ,{ 8 8
7 7 7
W i i i
5 5 5
4 4 4
3 3
‘?\ 2l ™ 2
1 N 1

1 REE| "‘IIZ J ol o[ /T8 9] 1T 1 REE| 'lléd‘lh RGN 1 REE| "IIZ B AL
2 2 2
k3 k3 k3
P P P

ks g ks 5, d

I I 3
7 7 7
la la %a
la la la
1 1 [k

_____________________________________________________________________________________________________________________________

50. When do you think it would be appropriate (or the best scenario) to graph a line using the
intfercepts as opposed to using some other technique?

When FThe coeffiGents 6k x  omd y are
'(‘5\ ‘:{ oS of Hhe COV\S_{-C("\{' "]‘c/w\, Tws ceoeakes 1;\‘I‘C(£ep’f}
that ace  iat eqecs.
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Answer the following questions about intercepts and linear relations. For these questions the

_______ domainisall real numbers.
51. Draw a graph of a linear : 52. Draw a graph of a linear 53. Draw a graph of a linear
relation that has fwo relation that has fwo relation that has fwo
intercepts. positive intercepts. negative intercepts.

L N :
2, 3 \\ 3
2 2 ‘\‘ 2
. 1 1 A 1
10] E | /, 'I.I 23] 4] o 6] /T8[9 T 10] R | I1 IldQ-’]\h LRI -10] R | I1 23] 4] o 6] /T8[9 T
BN 2 2 \\\ 2
7] 7] Nl
: : AT
"""" 54. Draw a graph of a linear | 55. Draw a graph of a linear | 56. Draw a graph of a linear
relation that has one relation that as an E relation that has only
negative and one | infinite number of | one intercept.
positive intercept. i intercepts. L :
L7 5 §
2 ; 2
2 'j : -10] 'I]Itd‘&aun’ﬂﬂl
10] -lﬂ -I1 URAKIES { 8T ﬁ -I1 R EIRIEIR R R ;
[ 2 > o 2 :
: ; : >
e : g
| h h
 57. Consider your answer to | 58. Find the interceptsof |  59. Find the infercepts of
the previous question. the following linear ' the following non-linear
What other type of line equation. E relation.
could you draw that =1 Ly =x*—4
would satisfy the y-int, T =t x—rnd
problem? Lo y x b | ; z
. = 2 £ 4+ < = | - - = oA
Must be eather 12 3= ' | 273 IV B B
. E : z - T 4=
\ﬂb\"l DV\'\'I\‘ o(¢ 2 - X = | \j ‘/ L/ x
3 2 T

Vet LA.l .

o

o b o) 2
b o fenen
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Slope of a Line

61. Draw a line through the points you

Challenge #4: plotted.

60. Plot the following points: :
=1=5),2=9,(5-3).(8,=2) 62. Choose three sections of the line you
' just plotted and find their slopes.

Slope of section 1:

. L
PRLALL 3

fan
Slope of section 2: '

w3

= PO KO H= N O e B0 D =

-10] - 4 2 -1 T| 2| 3| 3| 2| ©

=

Slope of section 3:

s
" _L~ i "”:3

R7E

w

\ w

Ko Fo
w

63. What do you notice?
all gections have

Same  slope
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Slope of a Line

. . . . - rise
Recall from our discussion of line segments that slope can be calculated using: m = % or —
2711

For a straight line, the slopes of all segments on the line are equal. That is, if you find the
slope of any two parts of the line, they will be equal.

=

%1
E! Pick any three segments of the line and calculate the
al /V
: A slope.
10} 4 -/-‘/)M-/fj:lﬂﬂl I .” I b 1
Brece Slope will always e
1 ]
Ha
HG
1
HE
H
108

The equations discussed earlier in this booklet result in lines that continue in two directions.
Working with slope allows us to extend the line if we need to.

Remember:
e Parallel lines have equal slopes.
e Perpendicular lines have slopes that are negative reciprocals.

s You Wiy need to Find & poiats sing Fabl, 4 viliss Hea,
use _slove  Fumula. Ag gy move Sovwsd] gy will _flad sHioe e

_______ 64. Find the slope of the line represented by | 65. Find the slope of the line represented by

the equation y = 3x — 5. the equation 2x + 5y = 20.

ﬁ’,«{) “2‘*5’33 7)1;3 ; SB:—ZX + 20
(,2) T T | -2, by
¢6. Find the slope of the line represented by | 67. Find Thesglope of the linerepresented by
the equation y —4 =3(x —5). ! the equation %(x +2)=y—-1.
o = - i -1
. J= - — I (ha) -2 [ 2
68. Find the slope of the line below. i 69. Find the slope of the line below.
i [ ! é b
; [Z ’li .L ; — = —2_
] Slope is 5 Slope is _3
: AERY
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70. Draw a line through T(5,7) with slope §

Ehlkblbhblob

EPERPREBERRE

72. Draw a line through U(2, -2)
perpendicular to the line in the question
above.

o i fo o b

EpPRERERERR] Ll

74. The slope of a line is % If the line
passes through point B(5,2), find the
coordinates of another point. :

3 _y-12 Ogu\of‘}‘(‘wﬁ
2 x-¢ sloPe. + e .
POM“T :
@ Pick a valwe
3.y-% for x (ory)
> Tr-¢

O CWSS ‘/‘(wﬁ'p[;

Dec.28

V\Sv&\'zwy n 'jrApL wonld e

method a—f *p'ndmao other ]00”“}7 TI'“"k m = -$' run
)r:glﬂ' L =

(_‘\ L) Aown §
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71. Draw a line through U(2, -2) parallel to
the line in the previous question.

Bbobo bk oo ko bo

3
CEERFEEERE

73. If you were given a triangle with its
vertices drawn as coordinates on an x-y
coordinate plane, how could you
determine if the triangle was a right

triangle?
s deg

Caleulale slopes
and | ook Lo Md‘d\/f fca)omz,%/

Peove  pecpindrzid o

Do you know another way?

Do He siade  lengths
PyFhagova’s E

75. The slope of a line is —2.5. If the
line passes through point C(—1,2),
find the coordinates of another

point. -)¢ = -5
2

.(/)—3)
(1 on *the

line.

pmo‘)’e\-&/ (Fvc«-lf\‘if! mocc 5'”‘5’&)

e

("'3)
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76. Julanyd's internet provider charges a flat fee for the first 8 hr of access per month, plus

an hourly rate for additional access. One month, 15 hr of usage cost her $25.88. The next
month, 27 hr of access cost her $49.76.

a) 6raph the data.
<o
Ho 1
cost —7
30
L -
20 7
o ~
‘Pr:b v
0 :
2 5 : jpHours of usage 20 2y
8
77. Find the hourly or access above 8 hr/month. |
-2C28 23.8%
s\opc w = 22 = [ )
7 - (5 '

78. What word is synonymous with rate in this unit?
‘SIDE& \’3 G Wlfﬁjbff dL (ﬁx:o { &a"‘ﬂ

79. Find the flat fee for the first 8 hours. (Where will you find this value on the graph?)

Sl"f‘e m= JY
-Fy(mv»'ﬁ,

%X Bltemels Metid - Work backwacds Fep,
1936 - ¢ _ 144 1§ hes ’to g hre (5, ?_S'oﬁﬁ)
2F —g F s
ovl VH'A(:’ Q‘lﬂf_{ &DS{'
1936 % = 149 5 )
\4 2688 —/.77(}) o
- !
4a.36 -y = 19(-11) =g § e et
-y = 2. Hhe
19.3 -y = 3%8) ok
-4 = ~\hag
4 =143
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Find the slope of the line passing through the points:

80. (2,1) and (6,6) . 81 (=52)and (4,2) | 82 (=3,0) and (3,—4)
M-:_L"" ,_S‘ 2-1 7 = “4-0 -
-7., ! —_ —— e ! ,n '- = ~—
b1 4-~5 ; 3773 b
| S
3
"""" 83. The slope of a line is -2. The line passes | 84. A line has a slope of 15. It passes
through (0,0) and (-3,y). Find the value through (-2,1) and (x,7). Find the value
of y. of x.
- - .22;0 su'ad'f'\'utt .y = R 7{;:_(
| -3 i £ x=-2
-2 % (_ross-mqurf()‘ 3 .8
T ) 2 X+2

b = 3 %()(4‘2) = ‘l
Ix+b =12

g5. Challenge#5:  show that (7, -1) is on the line y = 2x — 15

Algebraically: Graphically:

=
=]

¥ = A~ 1§

= T ko M kn o~ ko ko

o = - < Loubditatz
| 2(4) (S 2§ (;le()
- =Y -I1G R R RN LML
s
eouation calishied P
:. (:}Jv]) s on -

‘H'\x’. \l‘f\l‘
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The Equation of a Line

As you have seen, equations such as 2x+ 3y =12o0r3y=x+9ory = %x — 4 produce straight lines
when graphed. They are linear equations.

Linear Equations may be written in several forms:

Slope-Intercept Form y=3x+2
Point-Slope Form m(x—3)=(y—2)
General Form 3x—y+2=0

Recall the Eguation of a Line Property:
The coordinates of every point on the line will satisfy the equation of the line.

Eg.1. Show that (7, -1) is on the line y = 2x — 15

y=2x-15 If (7,-1)is on the line, it will satisfy the equation.
(-1)=2(7)-15 Substitue the ordered pair into the equation.
-1=14-15 Does the left side = right side?

-1=-1 Yes. The point IS on the line.

Do you recall the "text
box" like this on page 10?

Determine if the following points lie on the line y = 2x + 4

86. (-10, 24) . 87. (5,14) . 88 (-7,-10)
2 = 2 (10 +4 =)+ 0 =a(3) vy
™ = -20 Y | M =10 +4 L Tlo = -y +¢4
2y = =& ' =

iy - . -0 =<
| VES

Determine’if the following poilm‘s lie on thetine 3x — 2y + 6 =0
89. (10, 18) . 90. (0,-3) 91 (-6,-6)
3(n) - a(:x) w6 201 (o) -af-3) +6 =0 3(-6)-3(4)+¢ = 5
D ~3b 46 =0 . 0 *b b TOL gapp 4 =0
-6 +6 =0 la =0 L+ -6
o =o | @ | S5 =0
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92. Determine if the point (2,—-3) is on Explain why or why not:
the line y = 3x - 9. Yes, it is on the Line because when
2=3(2)-9 the coordinates 2,-= ave substituted
-2=06-9 Lnto the equation, left side and right
== side are equal.
"""" 93. Determine if the point (—-1,—4) is  Explain why or why not:
on the line 3x — 2y — 11 = 0. L T Y S
5 j Moy 2y dees ot Salish Ahe
')“Q('L’)-/’ =0 Chugtion.
"3 =0
-t =0 3?4({ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''
"""" 94. Determine if the point (2,-3) ison  Explain why or why not:
the liney +1 = %x """"""""""""""""""""""""""""""""""""""""""""""
R ;{‘) _(a3) dots ot salisfy e
-as Couation
= S Y
95. Determine if the set of ordered Explain why or why not:
parsrepresentsalnear et 466, ccte o, coange (dloe) s comtect.
(2,3), (34), (4,5), (5,6) by §,'/ R & !’.“ﬁ@vf\&____M__%N__%l{_é(_@r_/
| sé6 |
vV
"""" %. Determine if the set of ordered  Explain why or why not:
pairs represents a linear r'elaho:. CS)t‘k\g&VCr‘\"‘cﬁ(ll% ___________
(1,1),(1,2), (1,3), (1,4) X
"""" 97. Defermine if the set of ordered  Explain why or why not:

pairs represents a linear relation.

2D,30),4-,6,-2) \/ESjéms?‘ﬂﬂ’}"W{Jm _______

X —Coordingles © 4| Conghant oommmmmommmem e
___________ \&J—Lom'(%cm;‘!—;,.}
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Equation of a Line: Slope-Intercept Form

98. Graph the line y = %x — 5 using a table of 99. 6raph the line y = —3x + 5 using a table

1i| i 1II]

9 E 9 X

! * |y L8 4
] -] -3 Y -1]g
| -< 4

i 0 i\ ol ¢
: 3[-3 :

10] T T T3 o ® T (O .—\ 1 i B T |>‘J4auluu| ‘ 2‘
2 2 2]
la I3 \
jt?/ & \

g
/‘/ 7 7 N
1 o
[ 1 10 X

100. What is the slope of the line above? 101. What is the slope of the line above?

3
"""" 102. What is the y-intercept of the line | 103. What is the y-intercept of the line
above? —t above? 5

104. Compare these values to the equation. 105. Compare these values to the equation.
What do you no‘ri,cLe? What do you notice?

y= 5x-§ Y = ax+S
.................................. booN A
s\O‘x :1"“\‘\' é.]oP( \\]-—\'\—t

We say the equations above are written in slope-intercept form. A general formula for an

equation in slope intercept formis Yy =mx + b \

The slope is the The y-intercept. (Make
coefficient of x. note of the sign)

Remember, xand y are the coordinates of ANY point on the line. When substituted, they will
satisfy the equation. See your work on the previous page!
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State the slope and y-intercept for the line represented by each equation.

106.y = —3x + 2 107.y=—§x—7 108.y=§x—%
- -3 1
shpe : =3 - shpe s % | shpe 2
j”“wk‘ : l i <O - i -: P =2

Write the equation of each line given the slope and y-intercept.

109. m =2,b =-5 : 110. m=2p=2 11. m=-3,b=-2
| 3 3 .

For each line below, state the slope, y-intercept, and equation.
112, At} L 14

1 1 1
9 | 9 9
: o : :
6 [ \ 6
5 5 \Ls|
4 4 '4
/ﬁ/ 3 ’\3
: i \
0] '1|£dQDD{BHI 10] '1I£dQDD{BHI 1 'I.Ildd‘laﬂn’sﬂl
2 2
3 =] =] \
7] Ly 7]
5] 5 B
6 Hi <]
: : ARy
o H H ‘
1 1 a0 |1
3
slope_'(l 3 ! slope_ l slope_q
y-intercept ! y-intercept__ 2 ! y-intercept
equation: E equation: E equation:
- 2 ' '
= S x * : - - x - : = -
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For each line below, state the slope, y-intercept, and equation.
115, L 16 17,
: : C 41/
: : 1/
1"‘4\ L R L R A 10] "1I£dﬂau{|iﬂl 1 'I.Ildd‘laﬂn’sﬂl
™~ 2 2| 1/ rf

™~ ] P

ARE S : i

7 ¥: 2

5 5 r A

_— E b1 s 10
slope E] ; slope_ = 2 . slope 3
y-intercept__ 3 ! y-intercept -4 ! y-intercept_Y 0
equation: Yy =-3x~3 | equation: ; equation:
' g=%x-4 Yy = 13X
"""" 118. What do you notice | 119 When is bpositive? | 120 When is b negative?

about the equation of ! . i '

_ ' ! c —AXIY | PR
the lines passing ! /mc rosses f; [rae Ceosses Paaads
through the origin? Q é Ve X-axls 56/0»\/ S —AXI S

There 5 no | |
constant term .
U ~aAxX
Graph the equations below by flndmg the slope and y- m‘rer‘cepf from the equation.
121. 122.
y = —3X é y f— gx
\ :;! :
4 1/
1 R IR | 3 \ 27314 af bl 778 971 f I
;\* -10] BB 273y 4y ooy 7789 1
G\ 7
! [T Th
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Graph the equations below by finding the slope and y-intercept from the equation.
123. 5 124,
y=—-x+3 2y = —10x + 12
1= TSx4h
10 10
| iI o
< \
~ 1
s B\
2l \
1 R | 1 LI al bl a9 T 10] '1 T IR L R T L
2 2 \
la ] T\
la N by
: AR :
7 7 \¥
h W
"""" 5. T e,
1 2x—5y+20=0
—5="x-3
y 3x Ux *+20 = gj
¥y = %3)( + 2 +q Ty
5 |
éi' : v
:il L 4/%"
T :
1
T 1 -10] —1|¢d4au{ua|
s
B 7
a h
1
"""" 127()_(128”_
Xy 2 3y
x ) (2,2_ )
"lX‘Bj:\)- Ix Y94 =-%2
1 ’g.lff"{x s ; ‘37 = -gx —F2
il 1y =4x-¢ - =% 5 —
: / J 7z : & 7
ey :
| .
3' 4 .
1 R T2 TS5 6 7] 8] 9T ET, T e e
np, C 2
AN Ly
A N s
y. A N 'g
pARP
¥ =]

P age 26 |Linear Relations

Copyright Mathbeacon.com. Use with permission. Do not use after June 2011.



www.mathbeacon.ca

Dec.28

www.mathbeacon.com

Determine the value of b6 for the equation y = 3x + b if the line passes through the

following points. Then write the equation in slope-intercept form.

129. R(2,1) 130. K(—1,4) 131. A(3,-2)
y=z2x+0 4= 3x " y=3x+b
1=3(2)+b {=3(-) +% -2:13(x) ¢« b
1=6+0b 9= -2 +0 “2 74 %
5= 7= -1 =D
: == - ¢ = 3)( 4'} < -
Therefore: Y=2x-5 Y% iy 3kl
"""" 2jen T war(-2d) 0 wary)
‘3:%)(4-1) \a,_,gx_,,% 7:3x-\-10
]\-’A(l)"l 12:3(-.;)s-’b (:335)-}1)
]—*;(04"13 L e v | l";hg*u
-5 =b | > =2 * %
. - ‘_S-' ' bz /Io oo
2 2x . s gy 4 2 | =%
gt Sx t 3 (g 3x

Determine the value of m for the equation y = mx + 2 if the line passes through the
following points. Then write the equation in slope-intercept form.

135. R(12,5) L 136.K(1,-3) L 137.A(=5,1)
Y Tmx +2 Yy Enx +2 Y =mx +1
§ = m(n) 2 C sy=m(1) 2  swls) w2
'5)’-:'2»\ - =i -y = -§&m
K myl yT-fx+2 s
J-VX+Z : '-3=‘$l:.'v\.“'2

What you just did above is one way that you will be able to find the equation of a line. IF you have

the SIU(}(, or the _4- 'l omp{ , you can input the _ %" A\'nﬁ?(,tS of a point on the

line to solve for the unknown part of the equation.

Then you will write the full equation with _$ ‘0'()(

and qu, -,‘zrl e (e’p'l’ in place of mand b.

The following is another method.
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The three forms

Slope-Intercept Form

Point-Slope Form

General Form

_____________________________________________________________________________________________________________________________

m is the slope
b is the y-intercept

Write in general form.

. Derived from m =

Yi=V1
X2—X1

| Cross multiply to get point-
. slope form.
: Need one point and slope

Ax+By+C =0

A must be positive.
. AB.C are integers.

138.y =3x—5 139.y—=5=x+7 140.5-2x = —4y + 2
3x-y-§=0 -4 412 20 2x-4y-3=0
3 3 2

141(—§x—4y=2) 142.(y—5=§x+7) 143<5=§y+%x)
-x -1y = b 39-18 =2k 21 b0 =Ry * x ]
x+12y1b = 2x =34+ 350 U+ 8y=60 =0

144. Challenge #6

Write the equation of the line that passes through A(2,5) and has slope 3. Express your answer in
general from and in slope intercept form.

V‘\v\'l’w&( |
j:W\x 4-‘9
y= 3x + b

5&3(:)+5
T b +b

LRy
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"/\/,‘Mqu 2

’W) = jz‘j)
’Xf,"x,
3.9-%
Ny g lefe Loc
3(x-2) ~y-s P
Ix-6 TYy-§
x-) 59

or 3x-_j“/50]

[y 230
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The Equation of a Line

IMPORTANT!I There is only one line that passes through a given point with a given slope.

Given the slope and a point:

Eg.1. A line passes through A(2,5) and has slope 3. Write the equation of the line.

Use the slope formula :

_Y2—)1
X2—X1

Cross-Multiply. This creates the Point-Slope form of an equation.

m(x, —x;) =y, —y1 Fill in what you know. m = 3. Substitute the given point in for x; and y;.

3x—2)=(y-5) This is our equation in point-slope form.
We no longer need the subscripts on x and y

3x—-6=y—5 Expanded.

3x—y—1=0 Collecting the terms to the left side is called writing the equation in
general form.

Or

y=3x—1 Isolate for'y' o get the equation in slope-intercept form.
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Write the equation of the line that passes through the given point and has the given slope.
Express the equation in a) point-slope form b) general form c) slope-intercept form.

145, (-2,3), -2 146. (-5,2),2 147. (-5,-1),-2

M—BZ—Q(X— —2) ! 3_2 - 2(’)(-'-'QV> 3-_, = "2/x-.~§')
yz= -2 (x+2) point-slope A) Y- = 2—(7<+5—> ’t) ytl = “;{X‘}'f)
Y-3=-2x4 Y- = 2x +(U Y+l =-Ax -/

| < Ay +12 b ~ -ax -/
Y =-2x-1 slope-intercept H J v ) 2 !

i y . i +) =0
2x+Y+1=0 general (') Lx é Y=o c.) e "d !
Qy=s=20t2) e e
b) 2)<+5+1=O b) b)

Qy=-2x1 i o o
"""" us.(34)-1 1 w4l | woon-t1
g4 < gz) Wyt = b(xes) T =T (x00)

: T i - = -X
“_\‘j ‘—l = ”’1()(4.53 %L{ '%)‘”' | % +
| 1 i = -
Y44 = -Lx -1 )Yy = 3x 3 o) g X T
B> \32'33)('\'3 : l,a,‘éx—"b éc>x+g—l} =0
by =X M ) x-2y*¥b <6

a) ) a)
Ty Ty
T 0y o
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Write the equation of the line that passes through the given point and has the given slope.
Express the equation in a) point-slope form b) slope-intercept form c) general form.

151. (3,—6),m = —3 . 152.(4,6),m= 5 L 153.(=2,—-1),m ==
Start with Polnt-Slope L ’
N PHE
CYy-b = S5x 20 _—
M.’,Z_gl = V\/L(XQ‘Xl) 3 _ \A'+l X +/
Y--&=-3(x-3) gL\‘i\/'ﬂ‘"L’ b)Yy = 3x
y+e=-2(x3) 92 =
y+e=-2x+9 o} gx*‘&‘l‘{ =0 3 T X
y=-zx+32 <) x-1y =0
32X+ Yy-=2=0 : :
Qyte=-=x3) o o
byy==x+= il by ey
gzx+ty-z2=0 i o o
_______ {&Rglé}f;13"m""7m"]%z?@ﬂ{;tm"m""mh"mﬁé(ﬁiiﬁgiﬁ"g""m_
< <3 -
“’) gt 71()( 5) ga)‘g»‘(o =3 X’;') a)§-1 = i(xu)
R L T A S 2 A
g+&::~3x+'f,ﬁi Z:SX‘Q-'*’} 6)%': x *q
< -3 q : S R | 23’ .
5) 4 T Tax g b)) T 3 T3
dy == -9 Ay edx i ) 3x-dy +8=0
c) 3)(“'49 Yq = c} "[)(‘33"'/6 =0
@ o o
S Y )
B o 9

157. Challenge #7:

Write the equation of a line in general form given that the line passes through (3,4) and (4,6).

= b ,// y-4 =2(x-3)
y-9 = 2x-6
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When given two points we must first find the slope of the line. Then we will follow the same

process as above.

Write the equation of the line that passes through (3,4) and (4,6).

m= Y2=)1

X2—X1

6—4
m=-—===2

4-3 1

-4
2=2=

x-3

2x—6=y—4%
2x—y—2=0
y=2x—2

Find the slope.
The slope is 2.

Substitute slope and ONE of the points.

Cross-multiply. Point-slope form
Expand and simplify.

Write in general form.

And in slope-intercept form if necessary.

Werite the equation of the line that passes through the following two points in general form.

158.(3,4) and (4,6)
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Explain your reasoning
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159. (-2, -4) and (0, 6)

Dec.28 www.mathbeacon.com

S Slope and T ONE T Fe gien

Write the equation of the line that passes through the following two points in general form.

160. (-5, -8) and (-7, -9)

-9 --g -

3--¢ T -3
y+g = 3(x+5)

=4 §
5’\'% 2)(‘\'2

2)*{(; =X 4+

X-Zj‘ll =0

161. (-1, -2) and (3,0) 162.(0,4) and (5, 0)

O--2 _ _?: ;J _0___4 = —_Ll
2--1 4 2 5-0 $
y-o0 = ‘1()<"3) U’O o A%/(X”y)

= 4 3
T 22X 3 = -4y 420
J 2z Y g x =
Zj :X~3 j:-%x_\.q
X-2y=3=0

Sy =-Yx*zo
C{X‘I'S}"ZO =0

163.(8, -7) and (-6, -7)
T+ 2
“b- ¥ -y
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165.(0.3,0.4) and (0.5, 0.7)

Nlw

3 ;>
L 17 0% -0 O> T *7
- X - | ~ =g = —_— =
1 np'e 0 ps-03 02 Z
2 N C
Y 3 3
D _ ~ 3 -
M=t 3 y-o0d = —2(x 0'3)
M Hr] = s
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Working With Linear Equations:

* Be able to convert equations between general form and slope-intercept form.

e Beable to graph equations given to you in either form.
* Be able o make comparisons based on parallel and perpendicular lines.

Eg.1. Graph the line 3x + 2y — 6 = 0.

Your Options:

1) use intercepts 2)make a table of values 3)convert to slope-intercept form

I chose option 1 because this equation allows for easy calculations to
find both intercepts.

Jun

30)+2y—6=0 2y—6=0 2y =6 y=3
The y-intercept is 3.

=
= —‘W&mm\lmlﬂ—‘
2

4

4

o

4

4

=

Ly 3x+2(0)—-6=0 3x—6=0 3x =6 x =2
o The x-intercept is 2.

o N _ .

1 ¥ Plot the two points & draw the line through them.

My second choice would have been option 3, conversion to slope-intercept form.
3x+2y—6=0 2y=-3x+6 y=_73x+3

Plot the y~intercept then use the slope to plot another point, draw a line through the two points.

Graph the lines represented by each of the following equations. Use any method.
166.3x +2y +6=10 : 167.5x +2y —10 =0 : 168.x —y = 10
Y= 2x- 3 e $=Ex s

L
1

__R‘

el S T
il 2
el S T

r
o
R
o}
E
o
o

o
+
of
L
o
=
o
&

A
“gin

P
v
B RNBERERBRRERE
P
]
E e RN EERREE

Bl NS R
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Graph the lines represented by each of the following equations. Use any method.

169.3x +2y —4=0 7. x —4y =0 172.2(x —3) =y -3
yeoyer >y |
z e ¥*~J
T T . .
‘ 8 8 8 *
R : :
1] 1]
L% ; ;
2 2
T K\ 1 = T 7 1
AEL B A ;
TN i o
; X ; /:
A N A /i
h | h h
170. Explain your strategy: Explcnn your s‘rra‘regy Explcnn your strategy:
isolate \3’ +o ISO\R)‘:(, 2 : S/O‘X 'S q . T saw_ Hgt tHee egu.a‘l‘:.u.
! : . Lowas tw ‘oawd s/aP( Ny
(§4d 6’0?(/3\,0"'6(&@('5 j""’+ s O Y-y =m X"XJ

dope 2 Hhogl(33)

Match the following graphs To Thelr corresponding equations. Choose the best match.

173. :
b T . P i y-3 ="3/X’-’>)
= = ! a) x—3y+3=0 Y-3= -3x+9
+yv - =
b) 3x—y—12=0 3x+y -2

3x+y—-12=0

d) None of the above

-% _4

b 3

a) 4x—-3y+9=0 j-"”-\-: -3
b) 3x—4y+9=0 5=%)<’3
¢) 3x+4y—9=0 33"4"'9
C/X’Bj"? =0

d) None of the above

oz y-§ =4 (x-e)
g = 44 -8
23-)("‘"&"-)/‘/

Ux-39—9 =0
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175. Which equation on the right represents the graph below?

B Rt e T Rt Tt

_____________________________________________________________________________________________________

176. Which of the following
equations represents the
word statement “each
element of the range is
equal to one less than
double an element in the
domain.”

(o) 2x-y-1=0

b. x—-2y=-1
c. 2x+y+1=0

y= Zx-‘;l

. Which of the following
equations represents the
word statement “each
element of the range is
equal to two more than
one third an element in
the domain.” Y = 3x+*2

a. 3x—y=
x—3y=-6

c. x+3y+6=0

www.mathbeacon.com

a) 2x—-3y+6=0

b) 3x—2y+6=0

c) 3x+2y+6=0

d) None of the above
wt -3

178. Which of the following
equations represents the
word statement “triple
each element of the range
is equal to one less than
double an element in the
domain. 3y = 2Zx—|

a. 2x—3y=-1

2x—3y=1

c. 2x+3y=1

_____________________________________________________________________________________________________________________________

179. Write a “"word statement”
to describe the following
equation.

y=3x—2
ramge s two hess
"4'\‘\.“\ ‘\'\’:?\l, on
W‘\' in e

aln

. Write a "word statement”
. to describe the following

; equation.

1 2x+4y—-8=0

' X +2y-94=0

| x +2y=4

Tl«L Suwa an o&m&«‘}f«
e domaia ad Anble T8
vange s fowr

181. Write a "word statement”
. to describe the following
; equation.
1 3x — 5y =20
)‘ = %.,X “"/
E T‘Q )’ﬂhéa(, ):g ‘AW &J‘f

Haan  Hewo-fphse an
io&m_a.’/ N He Aomaw

_________________________________________________________________________________ o e e oo

182. Which of the following
equations represent the
same line as
y=3x—2?

Circle all that apply.

3x=y+2

3x—-y—2=0

y—3x=-2
d. none
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183. Which of the following
equations represent the
same line as

; 5x — 2y +10 = 0?

' Circle all that apply. ~2y= S$x /¢
: J = s
y= gx +5

.._s:x*
2
pz
. g(x—4)=y—15
—2,_
@ <-brs

h. none

184. Which of the following
equations represent the
same line as

: y—4=2(x+1)?
 Circle all that apply.
2x—y+6=0

0 y=2x+6

k. 2x+y=6
I.  none

y-9= 2x+l
y =26
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Find the slope and y-intercept, write the equation in slope-intercept form, then in general

form.
185. 186.
1 » 1
9 9
8 8
2 2 Ns
1] ~ = 2]
1 m=13 )
2 2
1 1
1 '|.I UEIEIERIEILRIEE: R b - 3 1 | 4 '|.I L4 IR
2 2
=] =]
Ly Ly
2 2 o
7 7
%] %]
H H
108 1 104
2 ! y
3 ! - L
m3_ b 3 ; m_’3 b /
2 !
=3Sx+¥>3 | == 3,4y
slope-intercept form 1 2 5 slope-intercept form J 2
3y°1)< +9 5 3y=-8x ¥z
general form ZX'{L;\ +9 =0 : general form_5x*34-11 20
187. 188.
1 1
] ]
_‘t 8 8
1 1
] N I3 6
5 5
4 4
3 3
™~ ;
1 "|1|1x(ﬂnlﬁﬁl 1 B | '|1|£d‘|ﬂnlﬁﬁl
2 2
7 . Wl 7
o o
=] __<,| T
7 7
s} s}
=] =]
108 108
2

a2 :
= -5y 4 : - -
slope-intercept form_} ~ 3x *1 5 slope-intercept form__J = 6

37 = -2x +6 '
general form_d.x “'37 -b=0 general form__4 + b=0
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Parallel and Perpendicular Lines

Recall:
e Parallel lines have equal slopes.
e Perpendicular lines have slopes that are negative reciprocals.

For each line below, state the slope of a line that would be (a) parallel (b) perpendicular.

189.y =3x—5 | 190.y_5=_§x 191. 5x — 3y = 14
| -2 | s
o 2 | o 3 | 93
-1 | 5 -3
773 i 23 i Vs

Eg.1. Write the equation of the line parallel to 5x — 8y + 12 = 0 and
through the point (-2,3).

Parallel means same slope. So we need to find slope of 5x —8y +12 = 0.

5x—8y+12=0 Convert to slope intercept form.
—8y = —5x—12
y= gx + 1?2 This gives us the slope. m = g

Use the slope, m = g and the point (-2,3) to write the equation.

m= % Fill in what you know. m = g Substitute point (-2,3)
5 -3 .
= Cross-Multiply.
5(x+2)=8(y—3) Simplify.
5x+10 =8y — 24
5x—8y+34=0 General Form
5 17
y=gx+ Slope-Intercept Form
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192. Write the equation of the line parallel o 4x — 6y + 12 = 0 and through the point (5,7).

ed . Yx- 67 +)2=0
-m

Explain your reasoning

by = Hx -2 ____!_{____@/_Q"_/z‘r_e\____/_L_\___!?_/r_:_r@i(,__:?_a__) _______________
| -2 ' A
Joxr2 M= 3 ___sS_/?EE____Hi{(____b_@ _____ 5 - banllel
g 3 r2
means game lope.
%’ :_j_"_':\' _________________________________________________
3 7(_5" P

-9 a(X-S‘)

%y -2 = 2x ~ 1D LeaBSs mukliply anol Simp

lx—Bj‘* |l =0
34 j‘-%x*'—’

Eg.2. Write the equation of the line perpendicular to 3x + 2y —4 =0 and
through the point (2,3).

Perpendicular means slopes are negative reciprocals.
Step 1: Find the slope of 3x +2y —4 = 0.

3x+2y—4=0 Convert to slope-intercept form.

2y = —-3x+4

S

y = _73x —S This line has a slope, m = _73/ Negative reciprocal!

The perpendicular line will have a slope of m =§

. _Y2=)1
Use: m= po—
% = g Fill in what you know. m = % Substitute point (2,3)

2(x—2)=3(y-3) Cross-Multiply.

2x—4=3y -9 Simplify.
2x—3y+5=0 General Form
y= gx +§ Slope-Intercept Form
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193. Write the equation of the line perpendicular to 4x + 3y — 24 = 0 and through the point (1,4).
m= - [ad = -.,'_'.
B 3

y-d
x- )
3(x1) = (™)
Ix-3 = 43 =14
% "‘43 +3=0

oc

<\

2
* T

ol

j:

Eg.3.Write an equation for the line through C(2,4) that is perpendicular to the line through
A(1,2) and B(4,8).

First find slope AB. m = % = 2 =2 Therefore, the perpendicular line has slope, m = _71
m= % Fill in what you know: m = _71 & substitute point (2,4)
-1 y—4 .
5 =3 Cross-Multiply.
-1(x—-2)=2(y—4) Simplify.
Know which of these forms
_ _ you are being asked to
—x+2= Zy 8 answer in. If it is not
specified, you can choose.
x+2y—10=0 General Form
Both describe the same line.
y= —%x +5 Slope-Intercept Form
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194. Write an equation for the line through C(1,2) that is perpendicular to the line through
A(2,4) and B(5,5).

n= % = —‘3— Explain your reasoning
S
my =~z

195. Write an equation for the line through Q(1,2) that is perpendicular to the line through
R(-2,0) and S(35).
m < §-0
-2
m_\n = - ‘
T will woe Po?x\"'slb(’e S Hay e
y2 = (x1)
y=2r= "x*|
d‘-’X + 3 ov '><4—j—-3> =0

= |

-
(Y
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Determine the equation of the following lines. Answer in general form.

196. The line parallel to 2x — 3y + 1 =0 and
passing through the point (1, 2).

=4 -2 -2
MR = 73
z.y-t
I x—

2(x1) = 2(y=)
Ax-2 = 3 -6

198. The line perpendicular to
3x — 12y + 16 = 0 and having the same

197. The line perpendicular to x — 5y +2 =10 a
and passing through the point (-2,5). 7= B

- - = =1
Mp = _?_“ =
-5 . y=-¢
’ x—=-2
"5 (xr2) =1 (y-5)
us-x——lo ’-5*5’
§X+\) +5 = O

199. Two perpendicular lines intersect on the
x-axis. An equation of one line is

y-intercept as 14x — 13y — 52 = 0. y =(32+9 Find the equation of the
2-p_-3_ 2 3—2«‘}: -C _S2 other line.

B -2 4 LY -_|3 : ’ﬁ/ )

Wy w8 Hragh (0,-4) il xfiateapt =2 svbd 0 i Fe g
! : O = 3x +9

-4y -4 “7=3¢  (-3,0)

) X—- 0 -3 % x
alser) = 1 (37
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')'\‘*(0\'5”‘ (- 3 J 9)

3
-l - y~°
> <=3
*\(x+3) = 3(3'“")
-X -} "’3)
9<4-3j ¥3=0
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Horizontal & Vertical Lines:

The equation of a horizontal line that is 3 units above the x-axis willbe y =3 ory —3 =0.
The equation of a horizontal line that is 12 units below the x-axis willbe y = —12 or y + 12 = 0.

The equation of a vertical line 7 units to the right of the y-axis willbe x =7 orx—-7 = 0.
The equation of a vertical line 2 units to the left of the y-axis willbe x = -2 or x + 2 = 0.

A
1
9
]
i
8 . . . .
Al The equation of this line is x = 5.
S
3
2 OO Think to yourself...
1
; 5 O I O Every point on this line
*********i***** HEEEEE has an x-coordinate of 5.
j It makes sense for the
|5 equation to be x=5.
7]
TE
3]
9
104

Write the equation of the following lines.

1 1
200. : 201. : 202.
1 i 1 i 1
9 : 9 7 : 9
8 . 8 , 8
1 ' 1 ' 1
@ A ' | I | I
5 . 5 . 5
4 ' 4 ' 4
a | a | a
2 . 2 . 2
1 ' 1 ' 1
1 H 3 'I.IIZJQDIJIHHI 51 H 3 'I.Ildd“btll 90T 51 H 3 'I.IIZJQDIJIHHI
2 ' 2 ' 2
=] 1 =1 1 3
7] . 7] . 7]
ks ' ks ' ks
6 I 6 I 6
7 | 7 i 7
=] . =] . =]
lo ' lo ' lo
1 | 1 | 1
| |
| |
= 6 : - 8' : = g
3 | X | J
| |
.,690 : _ g' = i -8 =
Y | X o | Y 7
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Mixed Practice:

209. Which of the following equations 210. Which of the following passes through
represents the steepest line? P (9,—8) and has an x-intercept of —3?
S)"(x 2B 3,0)
-5 ;
a . 5x+4y—12=0 K 5 a. 3x+2y+9=0 _ 0--5 €
b/6x+2y=14 ~% =-3 5 b. 5x +9y+27=0 TS3-9 T o5
0 2 : —
c. 3x-7y-21=0 % ; (C2x+3y+6=0 A,
d. 12x+24y+64=0v‘/1 . | d 4x+3y+12=0 7}7:—8 = 7
29 ~
"""" 211. What is unique about lines that are |  212. What is unique about lines that are
written in the form x = a. written in the form y = b.
\ ' E ' .
Vﬁr’h(dl (\MS ! b\or:)m‘h[ lines
"""" 213. What is the equation, in general form, of | 214 Defermine the slope of the line
the line that passes through the point perpendicular to x —2y —3 =0.
(6, -3) and is parallel ‘roy=§x+4. | m = -A =1 (
% . j +3 | R - 2
3 T i .
e 5 oMy s T2
Vw2l = 33 + 9 |
2%~ 3_\7 =2\ =0
"""" 215 Determine the equation of the line that | 216, The slope of the line represented by the
contains the diameter of the following | equation 8x —ky +2 =10 is §
circle. Determine the value of 4
Centre (—4,3) ;
Point on circumference (2,—1) m= - A
: B
Answer in general form.
/9 3 Y 2 8 - Z
h? 2 +Y [ K M 3

e T = Tk
-1 _y—+l |
v =
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217. What is the equation of a line with
undefined slope and an x-intercept of 5.
Write your answer in general form.

V£f+ l' [/d .

Dec.28 www.mathbeacon.com

218. Write the equation y = %x —4inthe

form Ax + By + C = 0 where A is positive
and all coefficients are rational
numbers?

X=5

§(j = tx *7‘)
m gj‘-X'QO

X»S‘j‘QO =0
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“Find the value of kif 2x+ky+7=0is 220.Find all of the following points that are
parallel to 3x — 6y + 12 = 0. i on the line 3x = 2y + 24?
IO
L e = S} [0 (80)
__2 b, (6,-3)
- T Lc. (4.6)
A 1 d. (-2,9)
R 4 =-q e 012
42 |
221 The slope of the roof on Mr. J's hidden |  222.Anya is building a picnic table for her -
surf shack is % If the roof is 14m tall, how backyard. The slope of the table legs
wide is it? is 2 and the table height is 90cm.
| Find the length of a table leg to the
ﬂ = —'i : nearest cm.
; 3 X :
|y | ;
| = §
X [ N L{X Lf z _ ,e (:
) X = (09 ,l 9h
N
A = X
2 m 21 _ 90 96*+95 =4
rx /0125 =4*
Ly =10 lboh =¥
X =45

=z en
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223.Write an equation that represents the 224.What is a possible relationship for
graph below. the graph (and equation) above?

i
Ly

2000 : : /’7&‘”17 #9055/\./7/\//'7["4]‘.
2500 S'qu%,‘,\é Hat /V—U <

“000 /’/;,r\zqw }[:;c{% CDS+ "’ A /%ZZ,

2500 i f'f! (eoo) ’ (S—b )

2000 /__//' | )
ToUU P sl éj , 714,% vcyf -+ ﬂé{ﬂé?l//;\d/ worlk
1oon _,/‘:/ a+ *tl SO p- Lwour ,
ra | i
BUD e Wwo |
o 5 10 5 2C 255—20 15 qa 25 50 E EZ ’ Bﬂh%%{- el el F{VJ

gy par guad P Pt

225.Challenge#8

The equation y = 75x + 1500 represents the cost of a wedding reception. The total cost
consists of $1500 fee to rent the hall plus $75 per guest. Express the equation of this
relation using function notation.

C(’*L) = 3T + /506
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Linear Functions

Function notation is used to show the relationship between two quantities.
The use of function notation allows the reader to identify the dependent and independent variable.
Also, the letters chosen often identify what the variables represent.

Eg. The equation y = 75x + 1500 represents the cost of a wedding reception. The total cost
consists of $1500 fee to rent the hall plus $75 per guest. Express the equation of this relation
using function notation.

c(n) = F5n+1500 Cost Ls a function of the number of guests.

226. The cost of a taxi ride 227.J-Tees Pedi-Cabs 228.JLA-Skuterz rent gas-

in Victoria is $5.25 plus !

$0.35 per kilometer.

Write an equation using

function notation for
this relation.

provide tours for

visitors to Victoria. The

cost is 25 cents per
minute. Write an
equation using function
notation for this
relation (in dollars).

powered scooters. The
cost is $40 per day plus
25 cents per kilometre
ridden. Write an
equation using function
notation for this
relation.

C/o() = 0.354 +$z§6’

c(é) - D25t Cé‘c)= LS +50

229. The skating rink at the 231. At the same skating

recreation centre

charges students $5.00

admission. Write an
equation for the cost
(€) as a function of the

number of students (s).

230. The skating rink will let

a group of students

book the entire rink for

$500. Write an
equation for the cost
(€) as a function of the

number of students (s).

rink, another option is
to reserve the rink for
$200 and then pay $4
per student. Write an
equation for the cost
(€) as a function of the
number of students (s).

C(s) = 5 ((s) = s00

c(s>=ﬁf5 + 20D
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Find the range value for each of the following.
232.C(n) = 25n+ 12 ; 233.f(x) = —x -3 : 234.h(t) = =250t + 1200
Find C(12). ' Find f( 3. ; Find h(20).
. h (ao) z —,?ﬂ/.?,o) +n03
C(\ZB < 25’(12) Fiz 1({3) ( 3) 5 5 .
: = 7350606
3|2 B N N
by 2 @
= -1.S-3| =~ j
- 7
s ;
Find the domain value for each of the following
235.C(n) = 25n + 12 L 236.f(x) =-x-3 . 237.h(t) = —250¢ + 1200
Find n if C(n) = 24. | Find x if fo) =12, | Find t if h(t) = 1000,
29 = aSn + 12 n - éX“3 /000 = TS50t +1200
} i C mawb = ot
1L = 2w | { | -
I L e = €
L« n . 256
25 BO - % d = '(:
; ! S
"""" 238.Below is a graph of C(n). | 239.Belowisagraphof f().
C, Va
100 a0
» .
: *..
. )
50 E o 5 \ e
(e B : i .
b L
L ]

Find C(4).

Find x if f(x)=7.

X=72
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Extended Practice
240.The centre of a circle is located af |
(-3.0). Draw a tangent at (5,-3). What is |

241. The centre of a circle is located at
(1,-1). Draw a tangent at (2,5). What is
the equation of the tangent?

the equation of the tangent? ! L
_ : mfﬂ/&; - -
K=& !
2 i i M I
= T\ = —
Fl o 1 {“"é‘"f L
i‘! // 4| \: N
AN L Lyes
10] R R | 'I.I T2 3 F\a] of 79 31 1 o 1 1 :d EIEIE R R é .X -'Z.
: . “x+) by -3
ls N | s L/ X 2 éj 6
. : Xtby =32 =6
\J

243.Draw a line through A(1,2) and B(-3,-7).

242.Are the lines below parallel?
Now draw a perpendicular line through

m ; €(9.-3).

: -3
[ M il - 10
| l z :1
: i mEy B

10 LI T T S ¥ o B| 7|9 9] T - ‘-'3 ; gl‘ I - (‘{
. X M= . Wlﬁ -y
a 2 i q
) ' N
i 1 o 7 1 L4 3*:\[} AR
- \\a— / ™
?u ‘ E N ﬁ

Explain how you know, 5(0?13 are / o

eq\w\ﬂ-
v

What is the equation of the perpendicular line?

-4 oyt
ol x—0
R :@—#;3’-

qy+ﬁj“? =0
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