UNIT 14 Graphs and Relations
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The Solution Set of An Open Sentence

An equation containing one or more variables is called
d4n open senfence.

Replacement
Set

The set of numbers used to try to solve an open
sentence is called the replacement set. SN
. ) Sglution
The solution set of an open sentence is the e Set
set of values from the replacement set that o

make the sentence true.

. . ] bset of R.
. The solution set is a subset of the Svcseavs;{t;eggfg_

replacement set.

Examples: Assume that the replacement set R is {2, -1,0,1, 2}.

Open sentence: Solution set:
L x-4=-3 S=1{1)
2. 2x-8=9 S=¢ or { }

In Example 2, there is no solution in the replacement set R.
If the replacement set were the set of rational numbers,

the solution set would be {8%}
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T ECERCISES ]

Using the replacement set l-4,-3,-2,-1,0, 1,2,3,4], listthe
solution set.

1. x <0 2. x> 3 3. x <3
4, x> 4 5. x +2=3 6. x — (=3 =7
7. x + (-5 = -2 8. x + (—6)= —12 9, —-2x+3=5

10. -bx + 4

Il
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o

12. 7(x+4 =0

PRACITICE

What is the solution set if the replacement set is the set of integers?
1. x+8= -2 2 x—(-45 =57 3. 6x=06 4 x +7 =101
5. 7x +3=12 6. 8x + 6x = 42 7. 3x + 4x =15 8. 3x+5 =3

What is the solution set if the replacement set is the set of rational numbers?
o x4+ 8= —1210. 36x =144 1. x — (=45 =10 12 9 +65=20
13, x =20 +N2 18 x+ 20 =51 15 12 -7 =26 6. x =~3 x5

List each solution set and graph it on a number line, <4—+———+—+—+—+
The replacement set is -3, =2, =1, 0,1, 2, 3). -3 -2-10 1 2 3
17. x <1 18. 2ix +7) = 8 19. x> 4 20. 8x+3)_<:—1’|

21, x < -1 22. 5x + 3x = —1123. (2x)3x) =6 24. x> =

“And” and “Or” Inequalities

The inequality 2 < x < 5> means x = 2andx < 5.
The inequality x < 6 means x < 6 0r x = 6.

Examples: Replacement set = {0,1,2,3,4,5,6, 7}

Open sentence: Solution Set: _ Open sentence: Solution Set:
2<x A={347586,7 x<b A=1{54732170
x <5 B =1473210 x=6 B = |6}
2<x<5 14, 3} x=<6 [6,5,4,3,2,1,0}

Determine the solution set for the inequality with replacement
set{1,2,3, ... 10].

1. 3<x<8 2. x=4 3, 0<x<9
4, x =5 5. 2 < x <11 6. x =8




Re-lations and Ordered Pairs

A relation maps the elements of one set
onto another set.

An arrow diagram shows a relation between
two sets,

The two sets are related by a rule.
Relation Rule: is the brother of

The relation of two sets can also be shown as a set of ordered pairs.
{(Bill, Mary), (Bill, Jil), (Jack, Ann), (Don, Penny), (Alex, Sara)}

The first item in each ordered pair is an element of Set A.
The second item in each ordered pair is an element of Set B.

EXERCISES

Write the set of ordered pairs for each relation,

Draw the arrow diagram for each relation.

3. |(centimetre, cm), (millimetre, mm), (miérometre, £#m), (nanometre, nm)}
4. |(fish, scales), (dog, hair), (raccoon, fur), (turtle, shell)}

5. {(le pont, bridge), (la roue, wheel), (la chanson, song)}

What is the relation rule?

6. wr circle
' rectangle
—=triangle

fawn

duckling

trapezoid

square

8. ({(triangle, 3), {quadrilateral, 4), (pentagon, 5), (hexagon, 6)}
Write another ordered pair for each relation,
9. {(rooster, hen), (gander, goose), (stallion, mare)]

10. [(Winnipeg, Jets), (Calgary, Flames), (Vancouver, Canucks)}

11. {(Ottawa, Canada), (London, England), (Paris, France)}
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PRACTICE

Write each relation as a set of ordered pairs.
Then write the relation rule.

4 le chat

le chien 1001000,

le poisson 1111,

litres
metres

Write the relation rule.
Then write two more ordered pairs for each relation.

10. {(1P.M., 13:00), (4 P.M., 16:00), (6 P.M., 18:00)}
11. {(anuary, 31), (February, 28), (March, 31))
12. {{nose, 1), (ear, 2), (eve, 2)}

13. {(orange, fruit) (carrot, vegetable) (tomato, fruit)}

Research the information needed.
Then draw an arrow diagram of the relation.

14. important rivers in 5 Canadian provinces

15. 5 classmates and the streets on which they live

16. 5 cities and their professional baseball teams
17. 3 planets and their number of moons

18. 4 Furopean cities (which are not capitals} and their countries

Triangle Challenge /
Use 6 equal-sized pencils to make a figure that '
is composed of 4 congruent triangles.
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Numerical Relations

The numbers in the arrow diagram are
related to each other by the same rule.

Each number in set Y is 6 times greater
than its related number in set X.

The relation rule for the two sets of numbers
can be expressed as y = 6x.

A numerical relation can also be shown as a set of ordered pairs.

The first number in the ordered pair is an element of set X,
The second number is the related element of set Y.

{2, 12) 3, 18) (4, 24))

Other numbers related by the same rule can be 5—+=30
found by making a table. 6 —36
" ' 7 — =42

L = |

EXERCISES

Copy and complete each table.




PRACTICE

Copy and complete each table.

1. Rule: y = 3x J

4. | Rulery=-x+3 I
X Yy

2,

Rule:y=x+4j
X ¥

Rule: ¥ = 5x + (-—Tll

Use the table to find the missing values.

X Y
-2
-1
0
1

7, ‘ Rule:y=lx+li| 8. Rule:y=lx+lj Rule:y=—lx+.j
X \ 1% X I y X ] y !
-2 —4 ~2 ~10 ~2 9 !
-1 -1 -1 -5 -1 5
0 2 0 0 0 1
1 5 1 5 1 -3

Find the relation rule.
Then complete the set of ordered pairs.

10. {5, —25), (7, ~35), (9, —45), (11, W, {15, ), (17, W}
1. (1, ~2), @2, =1,3, 0.4 e N )
12, {1,3), (2,5, 3,7, & W, 5, m), c, W}

Plot of Volume vs.
Time for Water in a Tank

A Formula for a Relation

40
The graph shows the amount of water in a tank -
at different times. EV
a. How much water was already in the tank at >
0 hours? ‘ £20
b. How many litres per hour flowed into the <
tank? 10

c. Write a formula to show the relation between L _
the amount of water in the tan k, a, after a 0o 1 2 3 4 5
number of hours, h. Time (hours)




The Coordinate Plane

A plane is a flat surface stretching infinitely in
all directions.

A coordinate system for a plane can be made by
drawing two perpendicular number lines that
intersect at a point called the origin.

The horizontal number line (the x-axis) and the
vertical number line (the y-axis) separate the
plane into four quadrants, ‘

A point anywhere in the coordinate plane can
be located by an ordered pair, which describes
the horizontal and vertical distance from the
origin (0, 0).

y-coordinate
~2)

uertical ly,

2 down

x-coordinate j

(3,
horizontally,__f
3 right

Point A (3, -2) is located in the fourth quadrant.

Point O (0, 0) is not in any quadrant.

1. Copy and complete the table.

ENERCISES

Y

Py
Second 31 First
Quadrant 24 Quadrant

11 origin
SRR
Third 4 Fourth
Quadrant 3] Quadrant

X

a. L b. § c Q
d P e. F f. M
g W h. O i. C

3. listthe ordered pairs for all points
- located in the second quadrant.

s
y

@ Write the ordered pair for each point.




PRACTICE

Use the grid to answer the questions. o ’f L

1. Write the ordered pair for each pomt : | ;B 'C; 51 e 'E
d O e. W . N ' e by

2. Listall ordered pairs for pointsinthe _  F, gj ___lo A ;G ey
first quadrant. TpTA-d-2-t bl 284 s

3. Listall ordered pairs for points in the N e R S s b
second quadrant. Q- Y T
. . o o W .

4. Listall ordered pairs for pointsinthe .. .. . e 4] oo e
third quadrant. v | . v

%y
5. Listall ordered pairs for points in the S N TR R

fourth quadrant.

Identify the quadrant or axis in which the ordered pair is located.
6. (3,5 7. (—4,5) 8 5, -4 9. (-4, —5)
10. (0, 4 11. (5,0 12. (=100, 87) 13. (35, —72)

Plot the given points in order.
Then identify the geometric figure made.

14. A(-4, -4 B@&, -4 C(0,5 A(—4, —4)

15. P(—4,00 Q@O,4 R4, 0 S@2 -4 T(-2, -4 P(-40

For Star Gazers

ln ancient times, astronomers named consteflations that formed
outlines of familiar objects.

By joining the points listed below in order, you can draw some well
known constellations. Try to identify them.

T (=93 (=43 (-15N2 -1 Z, -4
(8.5, —5) (9.5, ~1) 2, —1)

2. (=4,5(-3,2(=1,0(2.5 -1 (2.5, -3)
(6.5, -3) (6 05) ‘2.5, 1)

5,
13 12)(—11,13)(—8,12)
(=1, =23, =T
6)(10, —8) (=2, -9)

L (=11,8(-159% (-
(=11,8 (- 10 6) (-
(15, —2) (10, —3) (1,
(-10, 6)

The eye is point (5, —3}.







PRACTICE

Use the grid to answer the questions.

fourth quadrant.

Identify the quadrant or axis in which the ordered pair is located.

6. (3,5 7. (=4,5) 8. (5 —4 9. (-4, —5)
10. 0,4 11. (5,0 12. (100,87 13. (35, —-72)
Plot the given points in order.

Then identify the geometric figure made.

14. A{-4, -4 B4 -4 C{©,5 A(-4 -4

@ P(-4,0 Q04 RGO S —4) T(=2, -4 P(-40

Fof Star Gazers

In ancient times, astronomers named constell
outlines of familiar objects.

ations that formed

By joining the points listed below in order, you can draw some well
known constellations. Try to identify them.

1 (=9,3)(—4,3(-151Q, -N2 -4
8.5, —5) (9.5, -, -1

(—4,5(=3,2(-1,025 -1 2.5 -3)
6.5, —3) (6, —0.5) (2.5, =T

(—11,8) (15,9 (13,12 (=11, 13) (=8, 12)
(-11,8)(-10,6) (6,3 (=1, =2 G, -1
(15, —2) (10, —8) (1, —6) (10, —=8) (=2, —9)
(=10, 6)

The eye is point (5, —3).

P e h e
1. Write the ordered pair for each point. | . ‘B 3 L
a. B b. X c. T 'A ‘l H 4 Cep
g. A h' G i. P OO J .K. g i .L .’ .M .....
I P T i T
9. Listall ordered pairs for points in the - . f] . o_F, ‘;G e
first quadrant. TR ) U e
3. List all ordered pairs for pointsin the N‘ o Ry ol 5 . \
second quadrant. ‘ | e F \
4. List all ordered pairs for points in the - a4 M . - |
third quadrant. . Uuel oo Y.
Z:Y | '
5. Listall ordered pairs for points in the : % e |




Equations in Two Variables

The numbers in the arrow diagram are refated
by the same rule. Each number in set Y is 5less
than its related number in set X,

The relation rule can be expressed as y =x—5.

Therelationy = x — 5iscalled an equation in two variables. A
solution to the equation would consist of two numbers, one for
the unknown x value and one for the unknown y value,

Below are the steps for solving an equation in two variables,
Substitute the

Choose a x value in the
value for x. equation, Solve for .
y=x-25 x=28 y=8-5 y=3

A solution to the above equation can be found for any value of «x.

- Other possible solutions can be found by

y=x=5 "7

- making a table and looking for patterns,

Itis easier to solve an equation in two variables if the yvalueis
expressed /n terms of x, as in y=Xx+2o0ry=5x+(-1.

The y value can be isolated in an equation by writing an equivalent
equation.

Examples:
b vy =2 g by x4y =3
6X — bx + y =2 — 6x %ﬁﬁﬂg X+ X+y=3+x
0+y=2-6x " hoth sides, O+y=3+x

bx +y=2andy = —6x + 2
are equivalent equations.
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“Xt+y=3andy=x + 3
are equivalent equations.

X 4 (x, y)
8 31 (8,3
7 2| 72
6 1! 6,1
5 0| (50
4 -1 1@, -1




EERCISES

Find the missing y value so the ordered pairisa solution to the
given equation.

1. y=—x+760 2. y=3x+8 @B 3 y=x+2 4B
4. y= -9 2 B 5. y= —Xx+4 (,m 6 y=-4+2;0 [ )
7. y=3x+ (-2; 5l 8. y=9x+7;(—5,.) 9. y= —6x + 13 (-1, 1

Copy and complete the table to find some solutions to the given equation.

0. | y=x+a | 11

x |y |y

12.

y =5x +3

13.

For each equation, write an equivalent equation for y in terms of x.

16. X +y= i7. XxX+y=-8 18, —-x+y=1
x-Mm+y=3-1 x-B+y=-8-1
0+y=3-1 o+y=-8-H
y=-0+0 y=-B-1
19 4 +y =16 20 —2Xx+y= -5 2. x+y= -1
4x -B +y=1-1 _x+BR+y=-5+1
0+y=1-1 0+y=-5+18
y=-B+0 y=H-0 -

Solve the equation by writing an equivalent equation fory in terms
of x. '
Use (-2, —1,0,1, 2} as the values for x.

22, ~x+y=3 23, x+y= -2 24, —-6x +y= -9
25, 2x +y =13 26, y—5x=10 27. v+ 1 =4x




PRACTTICEE

Write the ordered pairs that are solutions to each given equation.
1. y= -2x + 7 a. 3,7 b 4,3 c @4 -1

2. y=-3%+8 a 42 b (2,2 c @ -1

3. y=x-5 a 6,1 b 61 c 71

Copy and complete the table to find some solutions to the equation.

s yzxis ] e

8.

10.

Make a table to find some solutions to each equation,
Use {-2, —1, 0, 1, 2} as the possible values for x.

13. y=x+14 W y=—-x+1" 15. y= —x+5
16. y =7x + 2 17. y = —3x + 12 18. y = 8x — 5x
19. y= —6x + 4 20. vy = —4x 2.y = -6x + 7
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For each equation, write an equivalent equation for y in terms of x.
22, x+y=9 23. x+y= -6 24, y —3 =X ' !
25. 4+y=X 26 2= —-x+Yy 27, 1M=x+y
28. Sx +y =12 29. 3x +y =4 30. x+y=—11
3. x+y= —2 32. 2x +y =3 33. x=-2-y o 5

Solve the equation by writing an equivalent equation for y in terms
of x. Use {-2, =1,0, 1, 2} as the possible values for x. '

34, x+y=4 35, x —y="12 36. —-x+y=1
37. 12x = by 38. —-2x +y= -2 39. x—y=4
40 x+y= -5 41 —x+y=-9 42 N+y=6 |
Write the equation for y in terms of x for the given solution set.
8. 1., 0,4,1,3,22,67M. . j>y=0
44 .., 60,51 42) 06, 3, ...}

5. [..5,0,617263..1>y=1
6. .., 01,1 272,63 &9, ..

Coin Problems

Find the solutions to the problem by making a table of the possible
values for the two unknowns.

1. In how many different ways can you make
35¢ using both pennies and nickels?

2. Scott has 60 cents made up of nickels and
dimes. What are the possible combinations
of coins he could have? :

3. Mandy has 85 cents made up of nickels and
dimes. What are the possible combinations
of coins she could have?

4. Reed has $1.25 in quarters and nickels. What
combinations of coins could he have?

5. Wade has $1.75 in dimes and quarters. What
combinations of coins could he have?

6. In how many different ways canyou make
$4.00 using both dimes and quarters?
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Graphing Equations in Two Variables

The numbers in set Y are refated to the numbers
in set X by the rule: y = 2x - 6.

Each number in set Yis the double of its related
number in set X minus 6.

The graph of the equation Yy = 2x - 6 consists of all the points in
the coordinate plane whose x- and y-coordinates are solutions to
the equation. Since the number of solutions is infinite, it is
impossible to graph all solutions. Yet, by graphing a few solutions,
one can detect a pattern in the graph.

Below are the steps for graphing an equation in two variables,
Step 1:

Make a table of some solutions.
Two of the easiest solutions to find
are in the form {0, y) and (x, 0),

Fory =2x — 6
Ifx =0,theny = -6 (0, —6).
If y =0, then x = 3 (3, 0).

Selution set: {...., 3, 0), 2, -2), (1, —4), ¥, —6), (1, -8), (=2, ~10),.. )

Step 2:
Graph the solutions on a coordinate grid.

You can see that all the points lie in a straight T
line. Therefore, the relation between x and yis :5:5_4_3_'251
called linear. ' R

1 ,:_ -
=2 = i

Equations that have a straight line graph are
called linear equations.
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EXERCISES n

Match the number of the equation with the letter of its graph.

1. y=x~-2 2. y=3x 3. y=2x — 1
a. y b, y C. y !
4 '
-3 2, 3) 31 : 6 5
2 21 3,1 4141, 3) 't
_ 1 41,1 ) o, 0/ . ) 200
321,123 T3 o-1,| 23 64 2] 246
A (01 f1) ) (1r _1) (ﬁ1r _3) _4
(—1, —3) L . /(Or _2) (_2; _6) -6

Copy and complete the table.
Then draw a graph of the equation.

Copy and complete the solution set for the equation.
Then draw a graph of the equation.

10. y=x+4[..(0, B bl .}

M y=—x+1{.,0,WQ2 mam,.. .
12 y=2—1{.., (-1, 0B qm, . ]
13. y=-3x+2{.,(-1, momom.. |

Find three solutions to the equation and then draw its graph.
When needed, write an equivalent equation for y in terms of x.

14. y=x+5 15, y=9-x 16. x + ¥y =5
17. 3x +y =2 18, -3x +y =22 19. —-6x+y= -9
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 PRACTICE

Copy and cdmplete. Then draw the graph of the equation.

7oy =3x{., (-1, 0B Mm,. . )

S8y =x -1, 0 E, W,

Qoy=-x-4f., 01,0 (-2W,.. )}
10 y=-2x+5{.,(-2, W, (-1, ), (©, m ..

Find three solutions to the equation and then draw its graph.
When needed, write an equivalent equation for y in terms of x.

1. 2x +y =15 12 y =6x ~- 5 13. x—-y=2
14, 4x -4y =0 15, x + 2y =13 16. y = —x — 4
17, x +y = -4 18. x +y =29 19. —x+y= -7

20. Graph the given equations. Use {-3, -2, -1,0,1,2, 3} as the x values.
a y=x* b y=x-4 ¢ y=x2+2
d. Which of the above equations are not linear?

21. Graph the given equations. Use {0, 1, 2, 3, 4} as the x-values.

a.y=%x b. y=x ¢ y=2x d. y=4x

e. Make a statement about the steepness (or slope) of the
graph of each line. '

f.  Predict how the steepness of the graph fory = %x would

compare to that of y = %x.




Using the Computer to Produce Tables of Values |

Read the program listing below that constructs a table of values
for a linear equation in two variables.

10 PRINT TAB(S)j"———————————— ===~ " |
20 PRINT TAB(S) ;" X Y

=0 PRINT TARLS) L
40 FOR X =1 TO 10 i
s0 LET Y =3 % X + 1

&0 PRINT TAR() ;X3 TABL2O)3Y

70 NEXT X

g0 FPRINT TAR(S)§"—- - - —_
o0 END |

When the program is RUN, the following output is produced.

1

= 10
4 13
o 16
& 19
7 22
a8 25
9 =g
10 =1

1. What is the equation for which the table of values is calculated?

2. How would you modify line 50 so that a table of values for the
equation would be calculated?

a. y=>5x -1 b. 3x +y =7 ¢ 5x+2y=-3

3. The table of values is calculated for the x values 1 through 10.
How could you modify the program to produce a table of values
from -5 to 5?

4. Modify the program so that the odd values of x from.1to 19 are used.

5. To make the program as general as possible, the equation in
line 50 can be altered to read: S50 LET Y = A ¥ X + B

INPUT statements can then be used to define the values of A
and B when the program is RUN. Alter the program above so
that the user of the program is asked to enter values for A and
B at the start of the program.
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Applications

A grocery store advertised corn on the cob for sale at 4 cobs for $1.00.
Jackson drew a line graph to show the relationship between the

number of cobs of corn bought and the total cost of the corn.

Number of Cobs

From the graph, Jackson was able to tell that 2 cobs of corn would

b i i R N NS S SR R B
MR
" |48 —
5 BN
= 4 ; — A,
a :1 ]
E 3 T S a + ix
B2 #
o 1 -] -
j i i -
0 4 8 ' 12 ' 16 | 20

(

Canada no.1

CORN

ON THE COB

411,00

cost $0.50 and that $4.00 would buy 16 cobs of corn.

EXIERCISES

) CAR SPEED
Use the graphs to answer the questions. £ 300 F
1. How fast was the car travelling? % N -
= 200 ——
2. How far had the car gone after 2.5 h? X |
3. Did the car go the same distance each hour of 3 100 | ;
travelling time? s Lo
4. How long did it take the car to travel 275 km? & j .
0 102 3
Time in Hours
5. How muc?h did the carrier earn for each paper 120 F_QNEWSPAPER CARRIER _
delivered? . _ DAILY EARNINGS
: wn 1 { i
6. Ifacarrier delivered 35 papers each day, how £ gol L | /
much money would be earned daily? weekly? S s
(5d)? £ I -
&o60
7. Acarrier earned $1.20/d for delivering papers. g |
How many papers were delivered each day? £ 0
- L I~
8. Ajet flew 950 km/h. Draw a line graph to show |
the relationship between the distance flown _
0 10 20 T

- 366

and the time it takes to fly that distance. Write
3 questions that can be answered from the

graph.

Number of Papers
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4; DAILY CAR RENTAL CHARGES
Use the graphs to answer the questions. __...H R rm} -------- 74__% ,:
‘ ROLLS OF DIMES (,OMQI_TTT A
@ - B T T T S T S S == » Lo '
g 0 !1/‘/1&/ g O T
S 200 i w 3 a0+t |
= 150 [ Zatll DU _(_ A I [ /l/
(=] f [ E 30 S M i — .
& 100 : SR § % 20 Tt
H H i ! o} ; ;
E 50 - I S S 10 Pl _
Z RN
0 T 7203405 0 400 | 200 ' 300 400
Number of Rolls Number of Kilometres
1. How many dimes are there in The rental company _charges a daily
2 fiat rate and an additional charge
2 rolls? h !
lis of d for each kilometre driven.
2. How many rolls o imes are ) .
required to make $202 4. What is the daily flat rate?
3. Three rolls of dimes is how 5. x\_ﬁhat is the rate f;)r each
much money? ilometre driven?
BICYCLERACE . . |, 6. How much would a renter pay
1204~w-{—~ ; ' . W L for the use of a car for one day
-k - /L while travelling 300 km?
1 b
100-4 - 3 I w 7. Canyou read from the graph,
B ' 1 - the cost of renting a car for7 d
?EJ 80— % | A while travelling 500 km?
Lo i
s+ R ,  SMALL PLANE SPEFD
L ¢ Ly L]
5 60-1- - - 1 L. S5 3 et %, %, —
g i i , i . :'O: 2 § /Ji /l‘/ -
E 4041+ — E 1 /1/ ‘Tmfw—‘r
“ e —t £ T
20 - L F 0" T oo 400 600 800
| | ! Number of Kilometres
[ T 0 .
) 4 N 3 L . 11. How fast was the plane flying?
o' ¢+ 30 60 ' 90 ' 120 ' 150 .
Time in Minutes 12, How far had the plane gone in
30 min?
8. ﬁ\_/hatlv\;as the speed of the 13. How long did it take the plane
cycles to fly 500 km?
. . . ’
9. How far did the rider goin 2 h? 14. Did the plane travel the same
10. How long did it take to bicycle number of kilometres each
50 km? hour? -




Transformations on the Coordinate Plane

- The diagrams show the translation, reflect)jon, and rotation of point A (;2, 3).
¥

:ﬁff

............. s ; - J S N . - - : ‘
Translation ST: Reflection in y-axis. Rotation: 90° clockwise
5 right, down 4. AB = A’'B AA’ L y-axis about O.
AA" = 8T Image: A’ (2, 3) ‘ 2AOA" = 90° DA = OA’
Image: A’ (3, - 1) Image: A’ (3, 2)

EARCISES |

Copy and complete the table with the ordered pair
locating the transformation image.

1. Locate the image of the given point | SR AN .
after translation ST. R O

Point Image

a AG -- AME
b. 1801, -3 - @MW
c¢ [C(-1,0 - C @B

2. locate the image of the given point
after a reflection in the x-axis.

——

Point Image

a. j(_3r 1) - )" (.I .)
b. 1K(3,3) -k @ENE SEERNREY E R
o [LEE - @m S

3. Locate the image of the given point

after rotation PQ about (0, 0). BN
Foint Image u
a. |[REAB - r@EE -

b. Is@E - @MW
c. |[7TAAN - 7@ N
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PRACTICE

Refer to the diagram to the right.

1. Describe the translation which
maps A onto A",

2. Copy and complete.
a. AMWE A @
b. AW -5 @B
¢ CHE-C@EE

3. Write a statement comparing AA’,
BB, and CC to arrow FG.

4. Describe the reflection which
maps P onto P'.

5. Copy and complete.
a. PEBD P @B
bh. Q@ W - @ W
c. R E>r @MW

6. Write a statement describing the
relationship of line m to the given
segment.

a. PP b. QQ c. RR

7. Describe the rotation which maps
Tonto T'.

8. Copy and complete.
a TEW -7 @EE
b. will, - will il
c. VA m v @l

9. What is the size of the given angle?
a. 2TOT b, WOW' c. VOV

10. Write a statement comparing the
lengths of the given segments.
a. JOand O b. WOand WO

Puzzler

Construct a figure like the one at the right.
Show how the figure can be divided into four
congruent pieces.




Polygon Transformations on the Coordinate Plane

‘The diagrams show the transiation, reflection, and rotation images
of AABC on the coordinate number plane.

AABC = AA'B'C’ under AABC - AA'B’C’ under AABC = AA'B'C' under
the translation ST [RT1, U3]. a reflection in line m. a 90° counter-clockwise

rotation about (0, 0).

NG ERGISES

Refer to Diagram 1 above.
1. What is the translation which maps A onto A"?
2. Compare the length of each segment to the length of arrow ST.
a. AA b. BB’ ¢. CC
Refer to diagram 2 above.
3. Describe the relation of line m to the given segment,
a. AA b. BS c. CC
Refer to diagram 3 above.
4. Copy and complete. -
a AME-A@E b BEW-2@EMN c C | b-c@Em
5. What is the size of the given angle?
a, 2AQA b. ~BOB . 2COC
6. Write a statement comparing the lengths of AO and A'O.

370



10.

11.

PRACTICE

Refer to the diagrams at the right.
1.

Define the translation for which
AJKL — APKL.

Copy and complete.

a. /AW~ @B

b. K(R W~ < @ W

. LEE-L @

Locate AD'E'F' under the translation shown
by arrow ST.

Describe the reflection for which
AFGH = AFG'H'.

Locate the images of F, G, and H after a
reflection in the x-axis.

Locate the images of F, G,and Hfora
reflection in line m.

Locate the images of F, G, and H for the
translation [L.2, D2] and a reflection in the
y-axis.

Describe the rotation for which

ATVW = AT'V'W,

Copy and complete.

a, T@W-T7@ B

bh. VA H -V @ W

c WERED-wEBb

Locate the images of T, V, and W aftera -
180° clockwise rotation about (0, 0).

Locate the images of T, V,and W after a
270° counter-clockwise rotation about (0, 0).

Computer Graphics

56789 101112131415161718192021222321252627

01234
0
Make a design on grid paper. ;:{
Then write a BASIC program using >
PRINT TAB ( ): statements and 5[]
FOR/NEXT loops to produce ;
the design. o
*H
ﬂtl___




The Earth’s Degree-Coordinate System

Every point on the Earth’s surface can be located The prime meridian
by an ordered pair of longitude and latitude passes through Greenwich,
coordinates, England.

(longitude, latitude)
The first coordinate, longitude, is the horizontal
distance between 0° and 180° east or west of the
prime meridian.

The second coordinate, latitude, is the vertical
distance between 0° and 90° north or south of
the equator.

For example, Oslo, Norway is located near the
point that is 10°E of the prime meridian and
60°N of the equator.

(10°E, 60°N) Oslo, Norway

West . East
P A — A —

180° 150° 120°  90° 60° 300 0°  30° &pe 90°  120° 150° 180°

) I:r— ' i\l O % l— 800\
l Al A 70°
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70°

North < 0° T 60° L North
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2
slo ¢
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[ =
-
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3] wn
)
! w
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|
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]\
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|
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LT ' { 40°
22| 9 TEh ran
4+ BrT — o ape
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R
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|
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20° kido City 5 \

d Hlaq } % IL ( (LT N o ‘004
200 | 4NN | 120
! Rio| dé Taneito Pt .

‘[ ﬁ’l {ﬁ bs| Fban

H‘—L 2:400
I 0 ’ F' South
[ 1 eoe

o

/

|
l
|

4

_H_*
ST
w
[+
Ell
=

I

i J

~ South 40 J"
MilTTin

UD
180° 150° 120° 90° eD° 300 0° 300 60

-

90° 120° 150° 180°

Find the cities near the following locations.
1. T159E, 40°N 2. 45°W, 25°§ 3. 135°W, 70°N | 4. 30°E, 30°8
© 5. 75°W, 10°S 6. 30°E, 30°N 7. 100°W, 20°N 8. 120°W, 35°N
Write the ordered pair locating the city to the nearest 5°. '
9. St. John’s - 10. Vancouver 11. Peking 12. Buenos Aires
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REVIEW

Using the replacement set {-3, -2, —1, 0, 1, 2, 3}, list the solution set.
1. x> -2 2, x+2= -1 3. -3x =1
4. 2x+{(-H=-9 5 x>3 6. —4x + (=x) = -5
Write two more ordered pairs for each relation.
7. {{cubic centimetre, cm?), (cubic decimetre, dm?), (cubic metre, m%)}
8. {(XV, 15), (CXXVII, 128), (DCXL, 640)}
9. {(length, D), (height, h), (volume, )}
Copy and complete the tables.

10. | Rulery=7x | 11.| Ruley=3x+4, | 12 [Rulery = -2x + 1
X y X y X y
-1 2 -2
] -1 -1
1 0 0
2 1 ]

Identify the quadrant or axis in which the ordered pair is located.
13. (=52 14. 7, 1D 15. (=9, —1) 16. (0,4 17. (=3, 0

Make a table to find some solutions to the equations.
Use {-2, -1,0,1, 2} as the possible values for x.

18. y =6x + 2 19. y= -4 +(=3 200 y= -x+5
Find three solutions to each equation and then draw its graph.
21, y = —4x + 1 22. y = 2X + (=2) 23, y=-x+3

For each equation, write a similar equation for y in terms of x.
Then write one ordered pair that satisfies the equation.

24, 4x +y =14 25, x —y=10 26. y — 8 = 0.5x
¥
Refer to the diagram at the right. . S Tat s -
Copy and complete. ?‘[ WTLF‘_] 1 ] QF%:‘?\
] [

27. A (i, ) — A (ll, B under translation ST

e
by

29. C(H, ) — C' (l, B under 90° clockwise A
rotation about O. T R .

1
28. 5 (H W) — 8 (B, W under reflection in line m. tﬁ: |
par
o1
+D

30. Name the coordinates of the image of
ADEF under each transformation.
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TEST | |UNT 4

Using the replacement set {~3, -2, -1,0, 1, 2, 3}, list the solution set.
1. x> -2 2, x+(-2)=-4 3 -x4+3=0
4. 5x + 2 = 18 5 —-2x+5=3 6. x >3

Describe the relation rule.
Then write two more ordered pairs satisfying the relation.

7. {(Nova Scotia, N.S.), (Ontario, Ont.), (British Columbia, B.C.}}
8. {(101,, Suo)s (1100, 12400, (11010111, 21540}

- {(©75.3). (015, ). 0375, 3)}

Copy and complete the table.

10. 12.

Identify the quadrant or axis in which the ordered pair is located.
13. (-5, ~-6) 14, (0, -2 15, (2, —3) 16. (-5, —9) 17. (7, 0)

Make a table to find some solutions to the equation.
Use {-2, 1,0, 1, 2) as the possible values for x.

18. y = —4x 19. y=3x +5 20, y=~-x+2
Find three solutions for the given equation and then draw its-graph.
M. y=x+(~1 22. y=-6x-7 23. y=-x+1

For each equation, write a similar equation for y in terms of x.
Then write one ordered pair that satisfies the equation.

24, y—-5x =30 25. 2x +y= -1 26. vy - 17 = 3x

27. Draw a square with vertices (5, =5),(8 =5)(8, —2)and (5, ~2)on
grid paper. Locate each transformation image of the square.
a. translation [L7, U9}
b. reflection in the x-axis
¢.  90° counter-clockwise rotation about 0, o
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i,
¥

3. Copy and complete the chart.

Transformations

1. Copy the diagrams on grid paper. Draw the image for the given
transformation.

a. b. c.
K/,mz
T
e A
H
reflection in line m translation defined age clockwise rotation,
by arrow TH centre A

2. Describe a combination of two transformations that would map
Figure 1 onto Figure 2.

bF

2

Name of Order of Order of
Number of sides | regular polygon | rotational symmetry symmetry

g W

4. Foreach image of the object, find the scale ratio and the
scale factor.
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