Characteristics of Linear Relations Lesson #1 :
Line Segments on a Cartesian Plane

Lesson 1 and Lesson 2 of this unit are not required for this curriculum, but are
included because

1. they are important characteristics of linear relations not covered elsewhere

2. this information is required in higher level math courses such as Calculus

I Unit Overview

The graph of a linear relation is represented by a straight line. The line can be infinite or
finite depending on the domain and range of the linear relation. In some cases we are only
interested in a portion of a line. This portion is called a line segment.

We have already studied some of the characteristics of the graph of a linear relation:
intercepts, domain, and range. In this unit we study some characteristics of line segments:
namely, length, midpoint, distance, and slope. We demonstrate an understanding of slope
with respect to rise and run, the slope formula, and rate of change. We then discuss the slopes
of parallel and perpendicular lines.

Line Segment

A line segment is the portion of a line between two points on the line.

If the endpoints of a line segment are A and B, we refer to it as line segment AB.
NOTE: Line segment AB may also be written as AB.

Length of a Horizontal Line Segment

Consider the line segments shown on the grid. NEERRE 5
a) Find the length of each line segment by counting. u

* length of AB is __© __ units. AR

* lengthof CD is _19 _units. —— -

e lengthof EFis __1 _units. B — i
b) Determine the coordinates of the endpoints of EREN L |

each line segment. E_ =
*AB - A(3.,%) B(%.%)
*CD - C(s,4) D(71.4)

eEF - E(9.,-L) F(2.-L)

¢) Complete the following.
e The difference in the x-coordinates, xg— x,, is b e Xg= ¥z 8-220

e The difference in the x-coordinates, x;, —x¢, is 10
e The difference in the x-coordinates, xp—xg, is_T
d) How can the coordinates of the end points of a horizontal line segment be used to find

the length of the line segment?
Cbat the ¥ -coordinate 0§ ~the £ a\é(o'm-( Tom the 1- ool dinade

Oc "“f\-l “3“" 'C'\JQD"N‘. %&&ﬁg‘%&ﬂ - ?Q@%ﬁ'“%ﬁ%
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342 Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane
right left
ClassEx.#1 || a) Line segment AB has endpoints A(2,8) to B(-5,8). Determine the length of AB.
\""‘]"""‘xh'*s-l-ks) z A48 =71 Tuaits

b) Determine the length of the line segment from P(a—2,b) to Q(a+4,b).
ie %- ng‘m
lengtin = X g - % = (a4 - (2 -2) b waiks

TN TN,

= b

Length of a Vertical Line Segment

Consider the line segments shown on the grid.

a) Find the lengths of each line segment by counting. : s
e length of GH is__\3_ units. N - |

* lengthof IJ is __ & units. NN - .
» length of KL is L units. :

o~

b) Determine the coordinates of the endpoints of 5 i
each line segment.

*GH —» G(3,-%) H(-3.,Y%) -

i
-

o] > I (i,2) Jv,1)
KL — K(L ,~%8) L(¢,-2)

¢) Complete the following.
» The difference in the y-coordinates, yy — Y5, 1S 12

B B-{-21:44% 210

* The difference in the y-coordinates, y;—y;, is 5

» The difference in the y-coordinates, y; — g, is L .

d) How can the coordinates of the end points of a vertical line segment be used to find
the length of the line segment?

Salbvact He j-wordigak, of tie lower avl\om* Froon The \j-woréulw‘ra
of The k(ﬁka--a\égom\» Vength = higher - ~lower

Class Ex. #2 | a) Line segment RS has endpoints R(l —4) to S(1,-9). Determine the length of RS.

Yower

leongth = Yo~ Yo = %=V = 249 = S S units
b) Determme the length of the line segment from P(a b) to Q(a, b+ 10).
lowey %gkﬂw

logth = ‘/q" \ig > (biw)-b =10
1o wavds
Complete Assignment Questions #1 - #5
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Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane 343

Midpoint

The midpoint, M, of a line segment on the graph of a linear relation is the point at the centre
of the line segment.

Midpoint of a Horizontal Line Segment

Consider the line segment AB shown on the grid.

LIIP

a) Determine the coordinates of the midpoint by A $
counting. Label the midpoint, M, on the grid 3
and list the coordinates beside it. <

=
fad R
et

\S

b) List the coordinates of point A and point B
on the grid. How can the x-coordinates of
points A and B be used to find the 5
coordinates of the midpoint of a horizontal ! \ 4
line?

k(1,3) &1 3)  DVeleimine ‘e average (W\-au\) e Y- cootdinates .

W

e 3. 5

Midpoint of a Vertical Line Segment

Consider the line segment CD shown on the grid. . .

Lnﬁ
)
o

a) Determine the coordinates of the midpoint by
counting. Label the midpoint, M, on the grid
and list the coordinates beside it. ; : A%

b) List the coordinates of point C' and point D s
on the grid. How can the y-coordinates of ' ~
points C and D be used to find the P RN IREL ‘
coordinates of the midpoint? e L

=

|

Ck) D(3H) Debeamine Yo aveiage (mmean) o 1, 3 u»oc.;.mes
Midpoint of an Oblique (Diagonal) Line Segment M 2:y
;A

Consider the line segment EF shown on the grid.

a) Use the results from above to determine the ‘f /’l
midpoint of EF. M-43) A i) |
- ‘3 . X
b) Express in words how to find the midpoint, M, }l 5 T
of the line segment joining the points (x,y,) F ErE |
and (x3,)). Dekermine e a dwmge o the | C
X-coordinates and the averoge of e '.3 ool dirode, ——— S5 ‘ j
¢) Complete the formula to express the
relationship in b). X3, = ¥, +X, M= W,

% L
Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



344 Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane

Midpoint of a Line Segment

Consider line segment PQ with endpoints P(x;,y;) and Q(x,, ).

The midpoint, M, of the line segment has coordinates.

Xptxy y+y
2 2

Line segment PQ can also be written as PO.

Determine the coordinates of the midpoint of the line segment with the given
pair of endpoints.

a) P4,7), 0(12,3) b) E-5,7), F(-11,-2) ¢) Aw+3,2w), C5w—1,Tw+1)

Class Ex. #3

M( Y41 )H?’> Mkmsﬂ“\\))'ﬂ(‘-x\) Mkw+3+f5w~\ > 2N+7w~§%)
&

L - 2 2
M 3,5) m(-2, %) M (b "‘-“ﬂ;-‘)

Mt%w’r\ , °\v_g_\>

Ruby was doing a question in her coordinate geometry homework, P(5¢
and her little brother Max wrote over part of the question as a prank.

Class Ex. #4

, O(-11,-10)

Midpoint x_

Calculate the missing coordinates.

s; Misssiaﬂ ‘M;AQoh\'\ X - coo@dinate . sa: M\'ss‘wj Poiat P 5-cooté‘\m\c.
=54~ =2 -3
14} T ‘59“(«%\ =L
I ‘}Z,x
39 =0 =z g
%o i
‘ \jf 2 =2

Complete Assignment Questions #6 - #17
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Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane ~ 345

Yovizonkal Lengtn : %L:@Mm ~Lebt

AS’SIg ﬂmEHI N breal Lmjﬁ“@% # WS%&WW Lower
1. Determine the length of each line segment.
a) AQ2,7) to B(5,7) b) C(-5,3) to D(-5,12)
Right <Lefd 25-3 =3 Higher - Lower 2 12-3= 9
¢) I(-3,-8) to J(-3,-3) d) K(7,-10) to L(-35,-10)
highew ~Lower s 3-(-3) = 348 = vight —Lefr= 1-(-35) = 1435 = Y2

2. Determine whether each line segment is horizontal or vertical, and write an expression
for its length.
a) A(p,q) to B(p—4,9) b) Cm-3,n+5) to Dim—-3,n+12)

‘f\bri'z-bn'\'q.\ vetkeal

vight -Lebt = p- ((_-‘\ p-gA L\@ higher- Lower (rar)=(nss) - asny-ng

&

3. A triangle has vertices P(—4,-3), O(9,-3), VA
and R(1,5). ;

o Sketch the triangle on the grid.

Gn

A

s Calculate the area of the triangle.

boce = q-(-4)=p2 \f\dﬂm-_ 3

A -

pi—

bh =3 U34)
=62

ul\("sz f =

Ch

4. On the grid, plot the points P(—6, 6), Q(-6,-10), 1 —y
and R(6,-10). J \
a) Determine the distance from P to R using the 10

Pythagorean Theorem.

?P.": pQ" +Q2.L fe- oo b i i <
N SR = 20 uacks T

= 3sb ¥ |4y ES
Pe? = %oo0 ,
b) Calculate the area and perimeter of £ PQR. 410

| U

Perimelor = 1b 412 ¥ 30 = 4% units,

aved = | LY, = L (V2)(1b) = 9qb tu\;'kl
2 X
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346 Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane

5. Rebecca uses quadrant I in a Cartesian plane to describe the location of the bases in a game
of high school softball. The four bases form a square. The origin is at home plate.
First base is at (18,0), and the distance between each base is 18 m.
The pitcher’s mound is located between home plate and second base.

a) State the coordinates of second base. {18 i\‘g)

b) The pitcher stands on the mound 12 m from home plate. If she has to throw a ball to
second base, what distance to the nearest tenth of a metre, would she throw the ball?

08 :AG"*OQ" % = o8 -0p
0B ™ = 18* 41g? :as45... =\ Clo,i8) B13,1%)
= bug = 3.yg . ?
08 :={tut’ e !
= 15.4S.,. She Hhrowg Jue ball 3.5 . }i-% Bm
o 7
S/
. }.
®”
K 4 A130)

6. Determine the coordinates of the midpoint of the line segment with the given
pair of endpoints.

a) AQ2,6), C4,16) b) X(-3,-8), Y(-11,0) ¢) K(15,-17), L(-11,3)
V\(:}_ﬁ§ ;“Lﬂ.‘") M [“SHﬂB ~$+D M{1548) -7 9g

a i 3 ! Eu _ )

2 2
M (0 m{ 2,-1) M (2,-7)
7. Determine the coordinates of the midpoint of the line segment with the given
pair of endpoints.
a) C(3x,8y), D(7x,-4y) b) S(a+b,a+7b), T(a+b,a—3b)
M(%x t T 9:}*(.,%3)\ M(M’o\-M'ﬁs) M‘!&;fm«%)
2 1 / 2 2

M (5x,29) M osb, axab)
8. Otto was given two points: A(-6,4) and B(12,-8). He was asked to divide AB into four
equal parts. State the coordinates of the points which will divide AB into four equal parts.

M(-m' "-\;_8) = M k’a\-l)

g L8, -8) > 2
k § h{ s |
¢ Mi3-2) R
| T ? #I» 9("“_13.‘1:5. =?(_'§‘|l)
M\é%oiﬂ;‘ Miégs;& Wid gb'eﬂ\' i
) ‘
oFAM ol Ag me Q(iﬂg A Q(‘j -5
2 ) a3 )

1
The poiok afe (3,1), B U5 ,78).
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Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane 347

9. Ineachcase M is the midpoint of AB. Determine the value of x.

a) AQ2,6), B6,%), M(4,-1) b) AG3,6), Bx,0), M(©,3)
v . é_ﬁ( e O
ba i . ;3 o
o, &
3a4n =0
L ¥% = -2 3 3
we by -y
K=-8 ® -3

poewmnn-4
L=I—

l\é‘ﬁlgllgf 10. ABCDT;a square with vertices (\/§ ,0), <O,\/§ ) <——\/§ ,0), and (O,—\/g )

respectively. The area of the square, in unit?, is

A 5 St cla{@Y Y Qe ®
. oy y
b I = (G
. ;tﬁoﬁ(ﬁo) lo-5%)
2 10 unids '

11. P(4,-8) and Q(-2,10) are the endpoints of a diameter of a circle.
The coordinates of the centre of the circle are

A. (=3,9) N

B. (2,2 M(L‘.’Ll( A ?“0)

C. (3,-9) -
1,1) \ (l.l)

12. AB is a diameter of a circle; the centre is C.
If A(8,-6) and C(5,-2) then B is the point

2.2)

B. (654 x . %4y .« ‘ AMScb C(s,-2y R(xyy)
C. (11,-10) = o % - Ly L,
D. (13,-8) 84+ =to ~

) ) =2 -b -"5 z -4
13. Which statement is always true?

A. Two line segments of equal length have tl?e-sgr‘ne midpoint.

B. Two line segments with the same midpoint are of equal length.

C. A point equidistant from the endpoints of a line segment is the midpoint.
None of the above statements is always true.
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348 Characteristics of Linear Relations Lesson #1: Line Segments on a Cartesian Plane

N neaag14.  To the nearest tenth, the perimeter of 4 POR with vertices, P(3,8), 0(3,0),
Response

and R(-1,8) is .

(Record your answer in the numerical response box from left to right) 210 |. ‘]
z
o ?gmaz Penimekr : P 4 PL A QR Te
ct . pten? * Bek489. ., R 30
= bYuth : 209 ¢ g
. i 30 e 5
c” = %o TATEX
C ‘3 m ’ Eynd” l! M T Ww\\f&WMMW
c89... Mooy maltl o quick Sketch %wmﬁw&«%

15. The midpoint of line segment ST is M(%,—4) If the coordinates of T are (-3, 3), and ~_~~

the coordinates of S are (x,y), the value of x is

(Record your answer in the numerical response box from left to right) '-|'
Xy 1&’&}:(.’_\% ~34n =\ N
= 2 2 43 +3

16. The point M(a, 6) is the midpoint of GH with G(22,b) and H(6,-8).
The value of a+ b is .

(Record your answer in the numerical response box from left to right) 3 e
22 +6 b-% . ¢ L ez 34
a - > 'y Oxp 2\ =
K A2
A8 :2a b-% =12

a = b=20

17. The midpoint-of line segment AB lies on the y-axis. A lies on the x-axis, and B has

coordinates (-4, 5). The length of AB, to the nearest tenth, is .

(Record your answer in the numerical response box from left to right) . |Y
M (0,4) A %0) Bl-4,5)
v -4 .o 045 .y Alyw  8L-%5)
B * S
2 ) (4= o, - 2
x-% =0 2‘) s S g& “ “) ( 01
@ s Qy433...
2 =K.
Answer Key 4
1. a) 3 b) 9 ¢) 5 d) 42 2. a) horizontal, 4 b) vertical, 7
3. 52 units® 4. a) 20 units b) area=96 unitsz, perimeter = 48 units
5. a) (18,18) b) 135 m 6. a) (3,11) b) (-7,-4) c¢) (2,-7)
7. a) (5%,2y) b) (a+b,a+2b) 8. (_3,1), G, -2), (%,_5)
9. a)-8 b) -3 10.B 11.D 12.A 13. D
14. 2 0 . 9 15, 4
16, 3 4 17 9 . 4
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Characteristics of Linear Relations Lesson #2:
The Distance Formula

Investigation |

an

Consider line segment AB shown on the grid.
a) Use the Pythagorean theorem to show that the
length of AB is 15 units.

he =k ARt . M9 agae

be =9 A
A = Joas 515 5 e

(we)
SNl

b) Complete the following:
lengthof AC =xp—x4 =7 — £S) = =2

lengthof CB = yg—y4 = I _(‘
¢) Complete the following to verify the length of AB.

(length of AB)2= (difference in x-coordinates of B and A)2 + (difference in y-coordinates of B and A)2

length of AB = \/ (difference in x-coordinates of B and A)2 + (difference in y-coordinates of B and A)2

length of AB = \/ (x5 = 24" + (5~ ¥4)°

lengthof AB =\/(7—(=5)* + (L = ¢-3) )

lengthof AB = \/12* +4*

lengthof AB =V 336
lengthof AB = 1§

VA B(xy. )
d) Use the same procedure to make a rule
for finding the distance between any
two points A(x;,y;) and B(xp,¥,).
) / < g
A (x 1s y 1)
v

(length of AB)2= (difference in x-coordinates of B and A)2 + (difference in y-coordinates of B and A)2

length of AB =/ (difference in x-coordinates of B and A)? + (difference in y-coordinates of B and 4)?

lengthof AB =1/ (xs — % )> + (4, -2V
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350 Characteristics of Linear Relations Lesson #2: The Distance Formula

The Distance Formula

To find the length of a line segment on the graph of a linear relation, we can use
the distance formula.

To find the distance, d, between points P(x;,y;) and Q(x,,),), use

d= \/(X2—xl)2+(y2—yl)2 or dPQz\/(XQ—xP)Z'l'(yQ"yP)Z

ClassEx.#1 | Find the exact length of the following line segments.
a) P(2,3) to Q(10,-3) b) G(-25,3) to H(-17,-5)
A 3 2 7.l
3 =@°'xf’“(3q"‘5ﬂl dan =ﬂx“'x6) {4 -4e)

Jto-at (30> n-@)* + s-g)”

= J 123

loo

(1]
—
o

ClssEx.#2 || Sometimes grids are superimposed on maps to find the distance between two locations. For
example, to calculate the distance between two craters, Copernicus and Plato, on the Earth’s
moon, a coordinate system could be superimposed on a map of the moon. Ordered pairs
would then be assigned to Copernicus and Plato to find the distance between the two craters.
If the location of Copernicus on the coordinate grid is (-89,226) and the location of Plato is
(136, 179), calculate the distance between the two craters to the nearest unit.

c‘:\) (xz.' Xdz + (‘Sz' ‘5‘\2 1

L

= 1
\)(BL"(‘%) + (h‘} - 3.2.%31 biS'\'m\(C - 230 ands.

- 2!
= F"S * 2 (-41)
\!51‘33‘\

229.35...
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Characteristics of Linear Relations Lesson #2: The Distance Formula 351

ClassEx.#3 | a) Explain how we can determine if a triangle is right-angled if we know the length
of each side.

i the square of e \f.ﬂﬂﬂ\ o'p dhe ‘o.\ﬂcq‘g side 15 Ct‘-ua\ Ao e Sum od Yre square’s
of e \vf\g’rhg of the other dwo gides | Hoen Fhe -\vwg\e ‘s riak-\ avjleé.

b) L is the point (0, 1), Mis (-3,-3) and Nis (-7,0).
Prove that 4 LMN is right-angled.

' > .
Jiu’ &“’3-@)1»{ (-3-1)" 1 =X(“€— 0 0-1)" m‘&i-ea)) (o=

® \] -3)* 4 =) : \[:1\1 £ () : ‘I 4y els)
\E;" = 50 ' J a5

t

R
= ‘m“@eg% side =5
(4._\0 Yb =(\I;o‘ )" = SO
— Siate L% = lMTsmn®
Gusn+ o)’ = 52452 . +M
A t dpmae) 256457250 p LMN s nah\-mo‘ul'\ .

Complete Assignment Questions #1 - #10

Assignment
Lemember: 15 @m?ow‘%’m%
1. Determine the distance between each pair of points. T de ke ep the ovder
a) A(2,0) and B(7,12) b) C(3,7) and D(6, 11) of “the coordiraes

1 d the same as
S {0 4 -0y e Jlo-2)% (n-7)* o e

inks the
- I 51*\1?. :

(1]

e \g « €
2. Determine the distance, to the nearest hundredth, between each pair of points.
a) P(4,0) and QO(-2,-7) ' b) R(-2.3,8.9) and S(-34,-6.8)
A \; % L cl - l ( . 2 3_1
Pa’}\(“ﬁ-“‘) *(“7"@)1 o5 ” 14 ~(-29) -\( L.3-89)

3 ’ ‘.‘L)’“‘\ (_-nl = 5('\-\)1 * (—‘5-_”1 ‘
. ﬁgx s \i a4l

= .2 = \574
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352 Characteristics of Linear Relations Lesson #2: The Distance Formula

3. Consider the points P(-2,2), Q(1,6) and R(7, 14).
a) Calculate the lengths of PQ, OR, and PR. What do you notice?

1 ' !
40(3‘ e (m2) dae =j(‘l— Palumn® e JG""'“T*(“*‘N

:;%z**z ‘ s L* 4% =3‘\"-§\17'
=\\—;;; =y loo _'S;;—/S-\

e 5§ = \o = 15

AVR* AQ[ :ém

b) What does this mean with regard to the points P, @, and R?

—“"! \o'u\-\s ?\Q‘ l lie on QO S'&(‘Qijk'\' line.
4. Aisthepoint (6,-2), B is (4,4) and C is (-3,-5).
a) Show that the exact length of AB is /40 .

|
C‘A% K’E-‘Q)‘li‘ (ﬂ“(‘”lﬂz
 Tog”

b) Determine the exact lengths of BC and AC and prove that ZBAC is a right angle.

‘ —
J&:ﬁwi)“('—s—ﬂ)‘ Ahc‘Jt“s"")z*(“s‘(”*))z
= S(—n‘»‘ (-1)" =AYy 3y
~ |13 . J—‘;:
(ch\l . (JAQ)‘L . (JA )2 A ABC is a riget q-ﬁ\d "\V\'mj\e =t
< becauge Bc? - pR? +8e?

(\Y‘—?’?\) (T4 )" (W)l So <gac is::n.clj\fd a-le.

V30 * Yo 4%
‘3o = 130
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5

5. A refinery is to be built halfway between the rural towns of Branton and Deer Bridge.
A railway is to be built connecting the towns to the refinery.
On a Cartesian plane, Branton is located at (1232,3421) and Deer Bridge is located

at (1548, 3753). " (\3%‘35”)
a) What are the coordinates of the refinery? e
v ( 15484 1232 , 3753 + Bl o k\gﬂo‘gsg—,) Branton relin sy Deex %%ﬁ

b) Determine the length ofthe railway, to the nearest kilometre, if the grid scale is 1 unit
represents 100 metres.

— H59.344. .. % oo
(15 * 2 T TN
oy UM =103) « (3153 14 340y : AR m

\rq‘l 7S¢ + \\0111\“ 4b lem

499.344 .. naits

6. In ahigh school football game, the Chiefs’ quarterback scrambles to the Chiefs’
7 yard line, 15 yards from the left sideline. From that position he throws the ball upfield.
The pass is caught by a wide receiver who is on the Chiefs’ 38 yard line, 4 yards from
the left sideline.

The first quadrant of a coordinate grid is superimposed on the
football field, with the origin located at the intersection of the 59 (4.29%)
Chiefs’ goal line and the left side line. Side \

a) With reference to this origin, state the ordered pairs for the Line \
location of the quarterback (when he throws the ball) and the \

wide receiver (when he catches the ball). Mark these points on \
Y

the grid shown. (\‘5(‘]) (”\\3%) \
b) Determine the length of the pass (to the nearest yard). \\\
(s,1)

1 1
A=J'(“%~%5)7‘-&(%@ ~T)*

: ,| - & 312 \ength o8 pass = 33yacds ¢ Goal Line
=\[\0%1 = 32-%c‘

7. At the end of a high school soccer game, Jonas walks 6 blocks west and 5 blocks north
from the corner of the soccer field to his house. Beverly walks 3 blocks east and 4
blocks south to reach her house from the same corner of the soccer field. Welst

a) Taking the corner of the soccer field as the origin, list the coordinates of each home.

T(-L\g) %(2“"‘)
b) If a block represents 135 metres, determine the direct distance, to the nearest metre,
between their homes. Floe.5)

“w&’*(”mz*(% syt \ 1
: lql_‘ (_q)l & T - ;

48

']

127, %135
: \f lb2 . FRIAN

Mg ab... VU8 metves R(3-u4)
= 127, ¢
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334  Characteristics of Linear Relations Lesson #2: The Distance Formula

BYMTIIEES.  The distance between the points (2,-1) and (6,2) is =*{*c: # docsnot mather
bohich Desad 1% Contidered

_ Choice 5 )
3 A‘J(%”i—) r{a-(-9p [s4 ord which & secnd .
B W oty onatess Hat

. VT
. JTT : §* 4 3% \ve ote con<istent

C

D. 25 —
1 d s (2-0 2 (22
- R 1
= 5 * %ﬁ:%%ﬂ@% QJ@ x5

9.  Acircle with its centre at the origin passes through the point (-6, -8). g )
The radius of the circle is Ame AnSwer |

A. 6

B. 8
€.) 10
D. 100

J?“l(@—(%ﬂlr(o-(ng;)?

o (-b-8)

= Ahe dichance From (-6, % 10,0) 15 usids and
vegtesents

Nl 10. The diameter, to the nearest tenth, of the circle with centre (=5,9) which passes 44, ackius.
Response through (4,-3) is

(Record your answer in the numerical response box from left to right) 3o, O

Goal* To solvetor vadius and He R2 as e diomeleris Pice e tadiwes .

ot vadius =A,=W -(-57)"4 (-3-"ﬁ)"—l

N (ay? 1 (112)?

(4,-3)

S IS x2 = 3e “The diameler is 30 unids.

Answer Key
1. a) 13 b) 5 2.a) 922 b) 1574
3. a) PO=5,0R=10, PR=15. PO+ QR=PR b) The points P,Q and R lie on a straight line.

4. b) BC=+/130, AC=+/90.

Since BC? = AB? + AC?, triangle ABC must be right angled at A so angle BAC is a right angle.

5. a) (1390,3587) b) 46km
6. a) 0(15,7) W(4,38) b) 33 yards

7. a) J(-6,5) B@3,—4) b) /162 blocks ~ 1718 m.
8. A 9. C 10.] 3 [ o | .| o
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Characteristics of Linear Relations Lesson #3:
Slope of a Line Segment

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

In mathematics, the term slope is used to describe the steepness of a line segment.

Slope of a Line Segment

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

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

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

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

Cm o VAT T
-ty
"\ X ’
- /| e
Vs
y 4
D -
=5 -
: i /
SLine Rise | Run
egment
AB 2 1 MY

CD -5 - I.‘

EF -5 |3
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356  Characteristics of Linear Relations Lesson #3: Slope of a Line Segment

Investigation #1 | Investigating the Slope of Line Segments

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

Rise -----------------

Line .
Segment Rise | Run Slope = Run | |-+ -

AB 2 3
AC g 2
AD o | s
BC L q

%

...... B v v @ e e e s
..A oo e B oD oew

Lo wos oo .

|| a1z [P

b) How are the slopes of the line segments related?

They are the same.

Slope of a Line

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

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

Investigation #2 | Slopes of Horizontal and Vertical Line Segments

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

Grid 1 Grid 2
L 5 - 5
4

L + £

< ~ g 3 P 4 {4 4 »
- F

- 5 — BN 5
) 4 Y I

a) Determine the slopes of all the line segments in Grid 1. Zeévo & ie: Eﬁi’i slope . ;g;. o
e,

b) Determine the slopes of all the line segments in Grid 2.
undefined «— e rise slope = 1o, adefined
¢) Complete the following statements. Tup on - o

 Horizontal line segments have a slope of _2ess .
» Vertical line segments have an _undeSoed slope. -
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Characteristics of Linear Relations Lesson #3 : Slope of a Line Segment 357

Investigation #3 | Positive and Negative Slopes

a) Each line on the grids passes through at least two points with integer coordinates.
Calculate the slope of each of the lines. gositive T ad negative \

s S

Remember on a Cartesian Plane gositve — negative &~
* the rise is POSITIVE if we count UP, and NEGATIVE if we count DOWN
¢ the run is POSITIVE if we count RIGHT, and NEGATIVE if we count LEFT

Grid 1 Grid 2
| VA T KT

B ) 7/ P I | \ Lined \
b k RN |
7~ /

RNy o fawwin
- | /> <
| / | ‘Liﬁpz%/ Wei

=y

7 1/
Lz 41/
’I/i/j‘/ / 77777
v i ; : . J
Table For Grid 1 Table For Grid 2
Line Slope Line Slope
a
1 3 4 -2
3
2 LR 5 -5
2 2
[ -1
3 3 6 3
b) Compare the slopes of:
 Line 1 and Line 4 e Line 2 and Line 5 * Line 3 and Line 6
“The sloges are opposite in sign .
¢) Complete the following statements.
A line which rises from left to right has a posctive slope.

* A line which falls from left to right has a ___"eghive . slope.

Complete Assignment Questions #1 and #2
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358  Characteristics of Linear Relations Lesson #3: Slope of a Line Segment

ClassEx.#2 | A grid has been superimposed on the sketch. ~ ~ ‘ v

a) Estimate the pitch (slope) of the roof to the

right of the worker’s head.
=AY

7 °°° %\‘\ﬁsmm@ﬁ
b) Could the grid be used to estimate the pitch
of the roof the worker is standing on?

Explain.
No, e coof 15 nok on thecame Qe as
e grid.
Class Ex. #3
Draw a line segment on the grid which passes o Z A
2 5
through the point (—4,2) and has a slope of -3 N
The line segment must be long enough to cross o
both the x-axis and the y-axis. < - \ . o3
Write the coordinates of three other points on the , . '
line segment which have integer coordinates. ‘ ’q ‘\_.\
Think abowt i}! (-1, (2,2), (s74) B ERE—
S st 4 eihge use o b the $2: Dse e flutbed Roint and slope -2
i%ﬁm slope will dvaw %Q\o.\ an additicsal Qaint
. ] .
negod the same line Segment S Camnect and exteand the 9\"‘“’3‘\"’\‘%
B dian a linetegment

Class Ex. #4

5
A line segment has a slope of — and arise of 12. Calculate the run as an exact value.

Let vige =13

\L s =5

v\m}{:}-

LA
-5 -5

-4

w3

Complete Assignment Questions #3 - #13
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Characteristics of Linear Relations Lesson #3 : Slope of a Line Segment 359

Assignment

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

slate =cige
fise
¥ ke

A Y \ | R
} D > iﬁ A ., k Sengllznt Rise | Run Slope = R:lslel
i : [
-~ [N AB -1 |y -1y
namE= e s |s s
- o dp. EF I AP
s “ GH 0 7 | % =0
A |
Every line on the grid passes through at least \
two points with integer coordinates.
Calculate the slope of each of the lines.

slope of Line 1: 1,

Line 1

E\Lie
7 [=2)

o

o

c

) y Line:y

k’ea Jl |
‘)\(%_

slope of Line 2: .

-

==

slope of Line 3: -

e =)

Pl P‘

Linel6 / yl ‘&ne\S

slope of Line 4:

1}
£

N
N\

slope of Line 5:

4

[
S

3
y

slope of Line 6: 2 _ o
{

Draw a line segment on the grid which passes
through the point (-5,-2) and has a slope
of 3 The line segment must be long
enough to cross both the x-axis and

the y-axis.

Write the coordinates of three other
points on the line segment which have
Integer co;}(i\u;?gi ?; (2,0)
x L g0%7 {’?Mb:%im‘ ‘\{} (‘HA
N e ond B CT

Lecall: Slope Sigas ?&;‘%ﬁﬁ? oo ﬁ%& ¢ :}1
M“’”“"’“wm‘g‘\?@siﬁvleﬁ negatiee e ¢

\WWM /M/

YA

5

%

4_354&?/ ’x

y-~d
=

! _H'v

Mokee Hae ?’a@% does ot hove arne

1
On eogky €nd.,

“f&;‘; P P Segqment.
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Characteristics of Linear Relations Lesson #3: Slope of a Line Segment

4. Repeat question #3 for line segments with the given slope passing through the given point.
IR

y) Posilive~a T } i

a) slope = 3 (2,1) "~ :

A
5
(=3,-3)(-3,~11(1,3)

fuin,
e
1 . |
b) slope=;§, (6,-3) » — : >
{,*Mwﬂ'\/“ o ]
S ld” (30) (000, G2) | S
? fm"'mwaj \l\
%wawﬁxwfm =5
1 Y
%ﬂmﬁ
lope = 9,6 A
c) sope—-3,(—, ) 5 }(
/
(-6,3),(-3,-2), Lo - &) /
d) slope =4, (0,—7) < \ : >
/f\\{’\\f», \39@ = ;
(e Ve (o2, 39 A REEBANEER AR
\R\‘“’" :M ZJ | _}%i
R | ya e‘w‘\‘}; Elf?f'wu
T Y AR oy
P S slope =2, (4,-12) : - 10
; o o ® )
{ Sgez-2 ,T1\3 ° (27%), Lo,-8) (-2,0) ; b
i halV I T
\/\1%;}4 ,;% $inte e soale am?’ @ﬁ %m.g < | % bx
f) slope=0, (0,6) *cachiimel b D L A
(ne), (2,L),(3,0)
=16 1

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



Characteristics of Linear Relations Lesson #3 : Slope of a Line Segment 361

5. P has coordinates (—1,2). Find two positions for point Q so that the slope of PQ is

a) 2 vise= 2 b) -3 rise | _3 ¢) % vise |}
gl o van Y van 3
"
*‘%’”wﬂx - )
”ﬂﬁmi’@&wﬁ-’@ E\o "n y LLb) Lo ,-1), LY, wY
T, ng,,a)’ "“umxx j
*«m$ 7&«9%{ 1l a43) ) /
:} %‘:: e f‘w/’”/j {{ fk}“‘)%w\{ww T
i ()
s — N‘M“M}m -
2 . W - .
-3 ToeE e) 0 Yise . hochontad f)  undefined tised
5 Tt S vunf \:“C Yon
(491, (],-2) (o, 2),01,2) -1,1,(-),0)
6.

Two of three measures are given for rise, run, and slope.
Calculate the value of the third measure in each of the following.

5
a) slope == and run=49

3
7 b) slope =—7 and rise = 15

8
rise .5 vise =5 nse . -3 As . :3
run ] T 3
lmg({:& ma B ruat7 3
Lek 2
et run =49 Teise = 245 ek vige =38 “3eun = Qo
: 3
c) slope——ﬁ and run =33 d) slope=Z and rise =15
xise b vise o <L se.3 1S .3
Tun 1 3%‘! © Yy Va2 4
Leb vun =33 Wrise "L‘ﬁ bebrisesis drus = be
9%

1 3

7. A ramp which has been set up by skateboarders has a slope of

3 Calculate the height of
the ramp if the it has a base length of 1.5 metres.

. W 3230 W=\ Muj\n \ medve
3%;.5

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



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

8. Triangle ABC is isosceles with AB=AC and BC = 6.8 cm. Calculate the area of the
triangle if the slope of AC = il .

4
A LY Avea =z L LW
-3y 9 >
. = L) U
= 11 ( )(w)
L
h‘!l :\'igl‘,
. - 3
B e m ©

R
o,

. sy |
(VMEWEN9,  The slope of PQ is ¢
_ Choice g{ hegw’ﬂveiz y

s

A

3 Y
3 ' 4
B. -3 ‘ | %} \
C 4 Slge s (ise | _y - o
¢ 3 ran 3 W3\'

2
10. The point (—4,0) is on a line which has a slope of —Z. The next point with integer

5
coordinates on the line to the right of (—4,0) is
A, (-9,-2)
B. (9,2 foint: (-4+5,0-2)
(1,-2)
D. (_2,__5) '(‘l—l)

11. P isapointinquadrant I, Q is a point in quadrant II, R is a point in quadrant III,
and S is a point in quadrant IV.

1
Which one of the following statements must be true? E a p
A. Line segment PQ has a positive slope. M\"’ D
R A S
n v

B. Line segment OR has a positive slope. maybe
Line segment PR has a positive slope. v/
D. Line segment QS has a positive slope. Nﬁﬂ“"&
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Use the following information to answer questions #12 and #13.

A pyramid has a square base
of length 12 m and a vertical
height of 15 m.

‘ A beetle starts to climb the pyramid starting from the midpoint of one of the faces.
Response To the nearest tenth, the slope of the beetle’s climb is

(Record your answer in the numerical response box from left to right) al- |5

Slge = 15 = 1.5 7 e slye inthe diagoam (

Shoutd rise, And ot doest }

13. A fly starts to climb the pyramid along one of the edges.
To the nearest tenth, the slope of the fly’s climb is .

(Record your answer in the numerical response box from left to right)

» e BI ¥ L2
boge : =12
« =
S‘oeg 13
S[Q'Q = 158 = 1767,
5 iz
x= 12 Slope = 8
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364  Characteristics of Linear Relations Lesson #3: Slope of a Line Segment

Answer Key
1
1. 2. slope of line 1 = > slope of line 2 =-2, slope of line 3 =-1
3
Li . Rise . - . =2 . -
Seg:':::nt Rise | Run | Slope= p— slope of line 4 =4, slope of line 5 2 slope of line 6 = 2
AB -1l | "9
CD 3 5 ¥%
EF 9 i 20 s 7
| o171 %0
3. Any three of (-8, -4), (-2,0), (1,2), 4.4)
5 y
4,
Y y
5 < g 10
AN i - r
/id I
L =1 1a
P LA
- A b N
- A / -1 1
L~ ™~
1 ™~
] N
- [ Nelf -k
=5 = T1y e
| ¥
a) (-8,-3), (3,-1), (7,3) ¢) (-6,2), (-3,-2), (0,-6) e) Many possible answers including
2,-8), (0,-4),(-2,0)
b) Any3of (-9,2), (-6,1),(-3,0) &) (1,-3),(2,1),(3,5 f) Many possible answers including
©0,-1),3,-2),09,4 (1,6),(2,6),(3,6)
5. Many possible answers, including any two from:
a) (-3,-2),(-2,0), (0,4), (1,6) b) (-3,8),(-2,5),(0,-1), (1,-4),
c) 2,3), 5,9,(4,D, 7,00 d) (-11,6),(-6,4), (4,0), (9,-2)
e) (_372)9 (_2’ 2)’ (O’ 2)’ (172) f) (_]-3 l)a (—170)7 (_lv_l)r (_1!3)
6. a) rise=35 b) run=-40 ¢) rise= -18 d) run=20
7. 1 metre 8. 1445 cm? 9. D 10. C 11. C
12.| 2 . 5 13. 1 . 8
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Characteristics »Of Linear Relations Lesson #4:

The Slope Formula

Review

Complete the following statements.

a) Slope is the measure of the of a line.

b) Slope is the ratio of the vertical change (called the
the horizontal change (called the ).
¢) A line segment which rises from left to right has a

) over

slope.

d) A line segment which falls from left to right has a

slope.

e) A horizontal line segment has a slope of
f) A vertical line segment has an slope.
g) The slopes of all line segments on a line are

Developing the Slope Formula

a) Calculate the slope of line segment yA
rise

AB using slope = = .

3.1

R T
b) List the coordinates of the endpoints //

of line segment AB. A (

AClL,%)  B(T. W)

¢) How can the rise of line segment AB >
5 f

be determined using yp and y,?

Jp-Yp s n-1-3 , N

d) How can the run of line segment AB

be determined using x, and xp?

‘6‘*A=1“‘\=L O

| »x
5 10

e) Use your results from ¢) and d) to write a formula which describes how the slope of line

segment AB can be calculated using its endpoints.

9‘°?< = 52 .+ Yo = Ya

T
- %

f) Calculate the slope of line segment AB using the formula in e). Xg - *a

SW::M =3 1

1= b a

g) Calculate the slope of the line segments CD and EF using the method in a) and verify

using the formula from e).

Slogeot ep = Doo¥c 2 -5 .3 Sloge of gp o Yo 2D Lq g
3

¥p" X, L= Y

)‘Y.‘ -WE Iz ’Dﬁa
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366  Characteristics of Linear Relations Lesson #4: The Slope Formula

The Slope Formula

In mathematics the letter “m” is used to represent slope. If the graph of a linear relation
passes through the points P(x;,y;) and Q(x,,,), then the slope of this line can be

calculated using

Y201 Yo~ p
Xy — X4 of mPQ_xQ—xP

m =

ClassEx.#1 || Find the slope of a line which passes through the points G(-3,8) and H(7,-2).

Eleanor, Bonnie, and Carl are calculating the slope of a line segment with endpoints
E(15,8) and F(-10,6). Their work is shown below.

Eleanor Bonnie Carl
Step 1 -10 —15 6—8g g—o
tep 1: M—mp = ——— M—ep = —————— Mo = —————
EF 6-g ¥ 15— (-10) ®F  15-10
-25 -2 2
Step 2: =— =— =—
-2 25 5
Sten 3 25 2 2
tep J: m__- = — WMo = ——— W= = —
EF 2 EF o5 EF 5

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

Bleanor wed ¥e-xe  inshad of 36 7¥e o Elemor wsed vun inshad of cise |
Y-y Ke ™ %g rise Tuh
&
Boanie used i“'_:ii inshead of Y . de e Bonnie was nod consishant | sbe %\{ﬁ,;
%E - Xs; Ky = % g her coordinates ,‘

Ye-Y _?“L S | | laged ¥ Lu lo ned —~ 10,
ta"\ Qum'u -\v Uge, é_qz__ = = "(,,,1“) [\s Viﬁ? € \5

Complete Assignment Questions #1 - #5

Coviect slope = &8 . -2 T2

=lo- \S =25 as
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Characteristics of Linear Relations Lesson #4: The Slope Formula 367

Collinear Points

Two lines in a plane can either be

/C G R

B 0

A D /
F P

at an angle parallel and distinct parallel and form a
straight line.

Points that lie on the same straight line are said to be collinear,
ie. P, Q, and R are collinear.

If three points P, O, and R are collinear then mpg =mpg=mppg .

Proving that any two of these three slopes are equal is sufficient for the third to be equal
and for the points to be collinear.

Consider points A(5,-3), B(2,6), and C(-7,33).

a) Prove that the points A, B, and C are collinear.

My, « Sh-Ya , b0 9 Since m,, =m (L)
A “ - % 3 = S - B 3 A% %C.
B A "3
e poinds A 4
m, . YU | BB _L o7 -3 e goints A b adC -
be e~ ﬁg -7 =3 _.—q. are collineqr . |
b) Find the value of y if the point D(—4,y) lies on line segment AC. b (5:-3)

Myo® =3 < Thisis e siace oy 7-3 ond poiad D Vies oa it

U o -
Map * x:—jﬁ : i_(;) =318 3% .3 Y3 =21
AT -4-5 -ﬂf)@“'f 373

328

]

Complete Assignment Questions #6 - #12 -
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368  Characteristics of Linear Relations Lesson #4: The Slope Formula

Assignment 4

Line 1 Line 2
1. State whether the slope of each line is positive, negative, A 3
zero, or undefined. -
L‘M \ YOS\kV& 4]“'\“ l"' \s r(s‘ ‘E’oﬁ\ \CQ" "O f‘s‘\* <LN I >
Line 1. negative since ks R\\.‘Q%vm lefd o "‘3“* '
Line3: zeco Siate 1his horizoata . Line 5
Linen: Poh‘hﬂc \-\Sms Line 4
Line 5" \A'\AQ,"\:M\(,A Sinte \\-\S vedrical
Linet: Mﬂa‘\'\\lc---fo,\\mj.... \j
““ag ™ 2. Use the slope formula to calculate the slope of the line segment with the given endpoints.
S Second Second 4 %m&i
Wwﬁmﬁb@ a) A(12,-2) and B(O 3) b) C(-2,3) and D(2,-2)
Congistend. »% Y8 — VA 3. («:A_) b Y N |
= = z - 5 ) Jbegt T2 =5
7 The o.n% we "AB Xp = X4 o -\ \2 @ xg T Re & )y
, Atuég "&"0 L{—
i Qg 4 be Serond seend,
mt gk ¢) P(-15,-2) and 0(0 0) d) S(36,—-41) and T(—20 —27)
é - 39-3;@ - —("3) ™ . sT _%3 z"“ﬁ-l:('*i\) - ll‘ . "..‘_
Po Y.T%, O 6 15 St x."%s -207 3L SS0° 4
)
S Lo "g’vﬂ" Seiond
e) U(-172,-56) and V(-172,32) f) K(8,-41) and L(397 —41)
Yo e LG o
Aty | 3260 2 9% cundefned  m : - —, “f- g e O
Yoo Xy AL @D o T 339

3. Use the slope formula to calculate the slope of the line passing through the given points.

i ‘r} fﬁ %%Mmé ‘Q{ g«@{s »?.
Aqain V@) (3,-6) and &, 4) b) (-12,7) and (0, —2)
Congisle b y ( g\
{“fem%gr/} oo 2T -\- :3__1 Y, - Y, P q
— — S - sz = - "5
‘;am S B s " L=y, v-tm oy
Setond Stest Seeand Buust
¢) (-3,-8) and (1, 5) d) 21,1) and (4,-9)
™ = \.j‘). —%% - EV-LW%\._E m=z 32-—3\ :"ﬁ"§ _.z_.\o~ g:
" =y VoY oy Y%, 4721 -"2s 5
* ¥ M
%\Qe must alw
be %kh\%\lﬁﬁcé i Lowest
Yepens!
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Characteristics of Linear Relations Lesson #4: The Slope Formula 369

4. A coordinate grid is superimposed on a cross-section of a hill. The coordinates of the
bottom and the top of a straight path up the hill are, respectively, (3,2) and (15, 47), where

the units are in metres.

a) Calculate the slope of the hill.

W = i%%%ﬂ = 5'5_ = -\E- .
ey . b) Calculate the coordinates of the rrudpomt of the path up the hill.
Bewall: The | oo ®
« Wl Yie
avecges |E2d a2 ) =i (g%
ﬁ‘@" g@:;z M i M l *+ M )
«- and - f” ¢) Calculate the length of the path to the nearest tenth of a metre.

wm%m%&)
L/ e ﬁ~%) *(%"P—ﬁ\
=\]2\U\ = %L, 57...

5. The line segment joining each pair of points has the
given slope. Determine each value of k and draw

\-uﬂ‘\'k = "“L‘o on

Q%gﬁ}}

MW““‘

%ﬂi‘*\

K"‘“w/ik,ww”
Nokee the flope of
e gt IS £(Sing "This
il ake oug ‘%mﬁ
Soluhon yosity vet O
3%%% o o e tvade

i ‘%W Sobudton is
emerecht,

\kﬁi!’

the line segment on the grid. ?M;ws %we?
‘9 fm——— =
a) S4,6) and T(5,k) slope=3 5% fositie -3 =4
'NM‘})WM
Ned
m. K-5 .8 :
g%
5
beb =3
4% b
¥
T rm{"wm\
L | R Can wse do eheclke plobicd poink v , febor! Z
b) L(k,-2) and M(3,-7) slope= ) ¢) U@2,5) and V(k,3) slope= 7""@ ez ok ,5
v vy ‘ he:ﬁzﬂw@l; é‘x‘
. aotive & Y)
PR
5 ~ 5 " ™ o ChreckWouk |
= \ _5
OeceWard! T T
RN - w T
0% l{\@mkﬂ e S1-(a) L 3 s -2 = 2(k-2)
By % e L, f/ "'1 TSRS Y -
PR regduesy T s 2 =y - 14 2ok -4
e 3 \% M}’ “lo =2k
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Characteristics of Linear Relations Lesson #4: The Slope Formula

6. Consider points P(4,-9), Q(-1,~7), and R(-11,-3).
a) Use the slope formula to prove that the points P, Q, and R are collinear.

Mpg = w‘”’“"‘”‘“’“?'(m%) -2 Mae ;WB -(1) =M .-
1=y 5

Siace

MPQ:MC\& The (°is\¥s of P Q and R ace co\Winear.

b) Use the distance formula to prove that the points P, Q, and R are collinear.

T SR R = PSR CIN PRRCIUR N -

\
Sum = \k.185.

Awlk«-u-k-m‘* -3 - (-1t m e e,

A N R | e |
" - X&”H- 4) (3 - ) lhsﬁ S T

Since dpg + d pg 4 dae e poinks BRandR ave eollinear.

N OM7. Consider points A(8,-7), B(-8,-3), and C(-24,1).
(( "’lt:q\cm.m\-\%\% a) Prove that the points A, B, and C are collinear.
C 18 you ave ack
I \i\g MA ‘ai:—i):_‘:\_:-_\. wy --l_—_ng)-._L_‘.-'--.‘_
{“ Wiwse L J ry iy 8¢ gy e y
(S whatif J,M, N

s

line se.j men ke kﬂ.vg

gil\(, - -1 -\
e same sloje ... ; T e Y Y e can Y Mg aecd

what malees e
oles
"%j &Hﬂm:;:% B e 2""“‘5 A, Q’. ond C are eollineay.
tavw el i, 7 b) Does the point D(-2, —4) lie on line segment AC? Explain.
¥
”?utﬂ thowe the MAB; _i"_@) + -3 Since }( ™ e Qo-m.\ D does nod
Same cloge and ) -1~ g © Mo 7 Mag
‘l%wf, @" e on Vne Segment AC.
%m,@ﬁ Y ;) ¢) Find the value of k if the point E(k, k) lies on line segment AC.
P
s - K o (-1 - 5% » -
Mkt-.'“"ng’;‘f‘ P %): q K =-30
S k= -4

m———

K (ka1 =1 (k- 9)
§k423 = -k +§
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8. A private jet has crashed in the desert at the point
P(-10, 17). A search party sets out in an all terrain

y
vehicle from A;, passing in a straight line through P (:}B%;”
A,. A helicopter sets out from B; and fliesin a \ ) ""‘%«M:Z (8, 14)
straight line through B,. w4, (23,8)
If the search parties continue in these directions,
e ) . B-X
will either of them discover the crashed plane? i%f ~1)
‘ B, (8,-10)
a3 2 jﬁm:amﬁi,@ 2 L 1
By by — % =
- 13 15 5
. v
"\AL v e %_;L_Em = 3 2-L Diagram not to scale S\eqcs M“Q‘&A Mg o
o= % -1% b S
¢ .
e Mn‘A,_ ¥# \MALP e Qom’«, A, yA, ond ? do wok \iv oa a s‘hm‘j\dr Line .

the searen \m\u‘ in the all Yewain vehicle willno} discover Hhe g\qn\-,. /

Ciace M”\GL = |\r\6 b The eo'-l\'\-\; ., 31 ‘cvd Pav.g eollinear . The m‘wfq(h]
%
ia the ke,\(u?\.w will &Scover ~‘“mc ?\Om-c.
BYBEEEY. The slope of the line segment joining E(5,-1) and F(3,7), is
Choice

A, 3 ™ . 1"(“%) :._?__. :"""
c. _1
T3
1
D. ~7

2
10. If the line segment joining (2,3) and (8, k) has slope ~3 then k=

-1
@ -3 ul_. - =& 3(\<“33 '-'_2“:\
C. -6 $ -2 / 3 (-9 = -;1
. N
D. 7 ~/ o

11. One endpoint of a line segment is (1,6). The other endpoint is on the x-axis.
If the slope of the line segment is —3, then the midpoint of the line segment is

Stept: Solve fur e x-coordinate Step 2: Ute x-toocdinate

A. (4,6 <@ R

(2 3) (1,6) and ({y\ \9\ with Vemaining (idaten

2,3) -b = =3(x=1) Yo golue foc andfint.
C. (-10,3) me 0=k o lg =6 =734} (o) ad (3,0)

1 15 X = . 3x:9Q
D. (——) % b

272 - [ *@)

sl om (2
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372 Characteristics of Linear Relations Lesson #4: The Slope Formula

Numetical
PEaiel12. P(3,6), O(8,-2), and R(-6,0), are the vertices of a triangle. T is the midpoint of QR.
The slope of the line PT, to the nearest tenth, is .

(Record your answer in the numerical response box from left to right) 3.5

T s e mic\gom\- of Rou.

Yy 9
T ”L-&@ 01(»{&) e T (‘ _.‘) ?L%‘&.)
YR ) 2 '
o1 & el %
“‘YT z %T _%:g? ® - b = :_1 = 35 ﬁ;i"’o,ﬂ) %’”\ﬂm
¥, =% ‘-3 - T (8,~2)
<&
Answer Key
1. Line 1 - positive, Line 2 - negative, Line 3 - zero, Line 4 - positive, Line 5 - undefined, Line 6 - negative
2. a) -2 b) -3 ) & d -7 e) undefined f) 0
3. a) 2 b) -3 ) 2 a 2
15 49
4. a) 2 b (9.%) © 466m.
5. a) k=9 b) k=-7 ¢) k=-5
Y V‘ Y!
/4
) 5 L1 'n;
|‘ -t

6. a) mpp= —%, moR = —%, Since mpg = mpg, the points P, Q and R are collinear.
b) PO=+/29, OR=21/29,PR=34/29.Since PO+ OR = PR, the points P, Q and R are collinear.

7. a) myg= —%, mpc = ——%. Since myp = mpc, the points A, B and C are collinear.

b) mup= "T36 Since myp # myp, the point D does not lie on line segment AC. c) k=-4

8. myau= —% y Mmpp= ——% . Since my 4, # ma,p, the search party in the all terrain vehicle
will not discover the plane.
mpp, = —% , mpp= —% . Since mp g = mpp, the search party in the helicopter
will discover the plane.
9. B 10. A 11. B 12. 3 . 5
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Characteristics of Linear Relations Lesson #5:

Parallel and Perpendicular Lines

Review of Transformations

In earlier mathematics courses we studied transformations: translations, reflections, and

rotations. In order to investigate parallel and perpendicular line segments, we will

review translations and rotations.

On the grid, show the image of the point A(2,5) after the following transformations.

In each case write the coordinates of the image.

a) A translation 3 units right and 2 units up.
A2,5)—> B(s5.1)

b) A 90° clockwise rotation about the origin.
A2,5)—> C(S,-d)

¢) A 90° counterclockwise rotation about the origin.

A2,5)—> D(-5,2)

Investigating Parallel Line Segments

a) On the grid, show the image of line segment AB after
the following transformations.

i) A translation 4 units right and 1 unit down to
form line segment CD.

ii) A translation 3 units left and 6 units up to form
line segment EF.

iii) A translation 3 units down to form
line segment GH.

b) Calculate the slope of each of the line segments.

m, =-3%_-1 S S
AL T 3 mcn‘—z' l,
=-5__‘ - = =1
Mee 6 2 LY 2

o

1)

Ulﬁ

Gn

3
I

Gn

A

tn

¢) The four line segments are parallel. Make a conjecture about the slopes of

parallel line segments.

Rovallel \ive sgﬂmm-\'s have Ythe came sloje.
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374  Characteristics of Linear Relations Lesson #5: Parallel and Perpendicular Lines

Investigating Perpendicular Line Segments

a) i)  On the grid, plot the point A(5,2) and draw A xb:v
the line joining the point to the origin, O. 54
q
ii) Rotate the line through an angle of 90° clockwise !
about O and show the image on the grid. @ i
L N R 3
iii) Find the slopes of the two perpendicular lines and - .
multiply them together. A
\
mbh : u 2 & 5
T -0 5
\)
-5« 0
Moe = : "5 Mo XMy = 2‘-)'5)z"\° z-
P = 8 ve \‘5 ( < = =l
b) Repeat part a) for the point B(-6, 1).
moB : ; - ° z - .‘..
- = 0 b
b~ o
Moo * — N
o
™ = |- Ly, -4
ob * Moo ( 1>(»~§) e 2=l
¢) Make a conjecture about the slopes of perpendicular line segments.
The Sloges of perpendicular line Segraents have a product <°vm\ Yo -1
d) Complete the following to prove the conjecture in ¢).
Under a rotation of 90° clockwise about O, P(a, b) — Q(b,—a).
Yy—Yo b-0 L YA
MoP= =%, a-0 o
P~ X0 q
P(a, b)
o = Yo~Yo _-a-0_ _,
(0J0 _ T p-0 =
Yo~ %o L - X
Mop X Mog = _"_)-.a. 2 "3_‘3. -
(“ ( b 3 ab \
(b, -a)
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Characteristics of Linear Relations Lesson 5: Parallel and Perpendicular Lines

Parallel Lines and Perpendicular Lines

Recall that the slope of any line segment within a line represents the slope of the line.

Consider then two lines with slopes 1, and m;.
» The lines are parallel if they have the same slope, i.e. m; =m,.

= The lines are perpendicular if the product of the slopes is —1,

. 1
ie. myxmy=-1 or mmy=-1 or m=—-—
my
o For perpendicular lines, each slope is the negative reciprocal of the
other provided neither slope is equal to zero.

Class Ex. #1

3
Consider line segment AC with a slope of 1

a) Write the slope of line segment GH which is parallel to AC.

Moy = }i
b) Write the slope of line segment BF which is perpendicular to AC.
TR
Mes-'% 0®” = DR R
g fa. M
N A A A

ClassEx.#2 || The slopes of two lines are given.
Determine if the lines are parallel, perpendicular, or neither.

1 3 _S 14 4
a) m1—4,mz--12-.l.t b) my =%, mp=7 £
- not ( L me &
pavalle]l since sloges ave Mithey — ?@%ﬁ ecanse  cqual
0\0«\ W\“% het nob
Complete Assignment Questions #1 - #6 perpend icalar becouse, -1
T 5

[o—
[E—

Class Ex. #3

If P isthe point (4,7) and Q is the point (6,-2), find the slope of a line segment

a) parallel to line segment PQ b) perpendicular to line segment PO
ot N
f = =" L a) -9
ta "y 2 Ky
b =
1

375
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376  Characteristics of Linear Relations Lesson #5: Parallel and Perpendicular Lines

ClassEx.#¢ | 2 LMN has coordinates L(—4,2), M(-2,7), and N(1,0). Use slopes to show that
the triangle is right-angled at L.

3
ﬁ
>
¢
i
o
i
—
£
-
P
;
N
o
L
.

M(*i;ﬂ

4

Li-42) & M ¥ My © (% )(%—) s 1‘(3 ==\

Wi o) v Sincethe of fhe g(h?e_; 15 ’l,“’kt lines
LU and BN ate Qergaéitu.\ar.
“The *‘\'Qng\-c al poiat L i3 Tight -angled.

!

Class Ex. #5 i 3 k . . . .
Two lines have slopes of 1 and 3 respectively. Find the value of k if the lines are
a) parallel b) perpendicular
-3
4 % (“i) ¥ s -\ k2o
1 L k S ) ) B 73
-'!,E. * 1‘5. -3k 2 =1 W= 20
4 4 o~ - 3
b= kz)z:"“’

Complete Assignment Questions #7 - #16

Assignment

1. AB isparallel to CD. EF is parallel to GH. . VA
a) Determine the slopes of the followi'ng pairs of A g_j"f} m,,
parallel line segments using m = ?u—sr? . *Lfm}
ooy N ®¢ | Line Si Line | g Vecar:
- Nobice atlof ™~ |Segment| ©'°P€ | | Segment| > °P¢ {osikve T
A \Wsﬁmmk B |2.- o |2 ﬁ?:;g:ﬂ
ave '?n“wa Svpen 3 4 [y od
let gt - 77 | cp | -1 GH |3 ragative 4
We can thheck & 4 mgq‘%\”wéw

" He s 19y of L _b) Observe the slopes of the pairs of parallel lines

oud wark! ey ) ina).

all tuch ‘M Write a rule in reference to the slopes of parallel lines.
ve ,

) Wejakive slopec |/

ﬂy\& “—-kwy3 Jo t\. )

Lines whick are gam(le\ have the same sloge.
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Characteristics of Linear Relations Lesson 5: Parallel and Perpendicular Lines 377

2.a) Determine the slopes of the following pairs of D 'y
perpendicular line segments using m = %. : ‘
SeIgJ:llgnt Slope SeLginr;fant Slope SeLgiI?lint Slope :
AB -71‘.:‘% EF %:% T -
CD 1.y GH | -% JK "‘F

b) Multiply the slopes of the pairs of perpendicular
line segments.

Map X Mcp Mpr X Mgy myy X myg
1 Ja 22\ - . .-
-5 x2=3 @)k | YL

= -| = -y

¢) Write a rule in reference to the slope of two lines which are perpendicular to each other.

The erbc\\u,‘\' o‘c '\’\m S‘OQ*!S 0'9 V{e«lim‘a\r \ings s -1.

3. The slopes of two line segments are given. Determine if the lines are parallel, perpendicular,

pockant : /"or neither.
In oeder bo B 2 3 2 1 2
W D gy o a) mAB—%,me—g b) mAB"‘i,mPQ__E); c) mAB—g’ mPQ_E
Commsaire slopes .2 o
e 5 paalle| ?"‘?ﬂ\c‘m\nr faxa\\d T
Simte Coto
lowesk b 7 8 9 1 1
;MS%“SQMQ d) mAB=§, mPQ-7 e) mAB—‘é‘, mPQ——§ f) mAB——S, mPQ—g
T %
neidher y bign sust also s «% Yupdwcu s Rer R{"é"“"‘“""
be o«osn‘-k.
4 12 . 5 2
g) mAB:§9 Mpp = h) mAB:—?’ mPQ=—6 i) mABz_E’ mPQ=—-—5—
= L = -
I L
Rethaerr y “3" faugh QQ(Q“(,‘ ettherr ) Sian st alse
alyo be gpposihe \no{eog-'\-e .
4. The slopes of some line segments are given.
1 1
map =6 Mcp=76 mgp=—06 mey =6 my==6  mg =%

Which pairs of lines are parallel to each other?

Ab and GU  EF and TI ™ and KL
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378 Characteristics of Linear Relations Lesson #5: Parallel and Perpendicular Lines

J—— e k\»
e e hwﬁ

1
mRS="2 mUV= Z mEF=05 mZT=2

1 1
mpg=—4 mg=-—7 myy=4  myy=-7
Which pairs of lines are perpendicular to each other?

€S and EF UV ad P 2T and L MN ad XY

6. The four line segments have endpoints with T VA 1 ?
integer coordinates. In each case determine Fll
whether the two intersecting line segments , ¥
are perpendicular. ‘ ' éﬂ ‘ 5
i \\ / T
- B>
-3 .4 a«rA =42 -¥a ‘
» 3 M. & \\ i/
Thus, Ab awd 3¢ are neot eu(m.\;ada,r . A ~
-y ve 1;5\ re v
z -2 : & Ve a ‘
‘5 Yo 3 o M6 i are Qespendiasiac.

7. A, B, and C are the points (O 4),(-3,1),and (5,-2) respectively.
Determine the slope of a line

a) parallel to line segment AB b) perpendicular to line segment AB
I B s -
MBB H ﬁ \ m = m=—|
¢) parallel to line segment BC d) perpendicular to line segment AC
o - . - -2 4
My . 2 -3 nz -3 m, ="+~ ' . -b m=5
LT 3 T To0 T T

8. AABC has vertices A(3,5), B(-2,-5), C(-5,1).

a) Explain how we can determine if £1 ABC is a right triangle.
Deecmine the sloge of cach side of Hhe "\nanﬁ\e I# two of Hoesloped
ave vegative veclprocals , e Triargle is a cight Hingle .

b) Determine if 4 ABC is aright triangle.

S-S e N\ -2

m = Z em— = *® - [-2 . 2 -

I = T e ™ Mac (’i"’“'i» EY !

ILiE}- L.—-l

m —
B¢ -5 "(-1) -3

Bc & Ac 77 <hcg is arighl agle

™M 2 _‘ 'S,:-

he * oy 4 Thus, AMBC is a vigh rinmle alc.
B -%

\
o
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379

9. The vertices of two triangles are given.
Determine if either of the triangles is right-angled.
a) APQR — P(-3,3), O(-1,1), R(-5,-1) b) AABC — A(-7,9), B(3,13), C(7,3)
V.3 . g y . 2
My & =T = =1 " 2 e R e S =
o -] = (“%\) "; it | AR 3 - N lo 5
Moo, b= boam2s ) M = :}ﬂ;ﬂ -l _ -5
S B T T
-1 - 3 ™M . 3-1 = =k -3
™M 2 —— - = 2 R T T2 0 "0
o -5 = (-3) Y M T=01) 4 ]

No, the slopes ave ot
A PGM is not vight

Mtlstﬂ' ive wred\fmu.ls .

10. The slopes of parallel lines are given.
_” Determine the value of the variable.

LYY (%)(’%) = =1

AABc i3 '?j"‘*“‘j“‘l at B .

Faall: ™ k 2 5 3
?&vaﬂai& ﬁ?ﬂ@?e - = = —_ w
et e a) 4,3 b) -2,~ ¢) ¢»3m d 7, ¢
my&j L‘-—.E -J.:}_ i:%m s -
e LSS T “alt T*;Bé -
ez 12 “nad mxml o Bmas msg <twag
11. The slopes of perpendicular lines are given. —_— w2\l - -9
Ceall: Determine the value of the variable. - ST = _-'3—‘_
Pependicular ] 8 s 3 —
Hoges st 8) 3.3 b) 4, ¢) 5.5 & -7, ¢
%Gt ﬂﬁu{%‘a‘dﬁ
¥eciprmeals | 3\\ g\|e -8 _§' . - _“, -
Q@L@%M@w ( )(u kT)[?)z (T)( .1.\' : k '?* ( T ==l
h
LIRS -
i !f -372'=;§ %_Eﬁ;l ik T
and mmk@&% h o 3 L2t
~“85§ 2~ R
to te value R=-32 ss= :zj:. tiq=-a% 428
— P -]
of -1 12. P(-4,0) and R(1,-3) are opposite vertices of & A
rhombus PORS. Find the slope of diagonal OS. — 5
Mﬁom&f:%%mk oRarhondbous ave |ertesdicalar |
|y .
—— 3 -
Myp= 3-0 . -3 ‘ REERN i
P -CctYy S
M’“‘Ww«\‘[\{ o TN T g»\ . L=
l {,& Mustbe a éwﬁa‘iw recifrocal 4 "v
Mog =5 o \Creckunckt (3)(5y=-1 ~~ -
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380  Characteristics of Linear Relations Lesson #5: Parallel and Perpendicular Lines

13.a) Show that when line segments JK and ML y
are extended until they intersect, they will not 4
meet at right angles. J(—4,6)

Q— - L . =% — %Kn(,c M3‘°<.¢3 W'-M" M(77 3)

My : ™y
-2~ -4) 2 Mﬂk’d\g Vedprocals e
, LGner will Aok ek K(-2,2)
i - - : !
T N A Yot S | at a vight amgle! 7(1.1
MU T T3 SR (@D

< B-x
b) If the y-coordinate of M is changed, the line
segments, when extended, will meet at right \
angles. To what value should
the y-coordinate of M be changed?

Gead To Meet al rgjk-\ w\%\c. ML M ¥ a\uq.\ L which s e V\ﬂo.iwe reciprocal o -2.

L@biﬁ’ri "‘m ,,mg \)

Myt 2ol ) 29-2 =% 3&% "
T-12 4
AL
e 2(g-1) = b =,

( lorereshing: 14. Giventhat A, B,and C are the pomts (-3,3), ©, 6), and (5,1) respectively, prove
DI b 'z 7 that triangle ABC is right angled by using
(\a b ST N T / e S e "m
/a) the slope formula Grgl: Check \> b) the distance formula ; Gsmi ’Z;hm,%: 2.
g, \% -~
o Magx Mg =t )
UL 2 2
o~ 3 A“ =\lo-¢-2)) +(6=-33" =4Ig
V- b g - =S", 2 R
P i Qoo et -0 = Jso
L z
3o |6 -ty G -3) = Jes
x M 2 DEY -l v
Ac* = Ab* abC? Siwce At 1874p
1
So, AB Y Re B9 = @)+ ([30)?  AABCis nipt
Mg, DABC is vight angled at § L3 =145 agled atd.
R b = 13
WO 15. A and B are the points (1,2) and (-2,3) respectively. A line perpendicular to AB will
@ have slope
. 3~ 2 | 2
A. =3 g} = = T2 m = 3
B . Ab T - 7 - 3 A
S
© 3
1
D. 3
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| Response

Characteristics of Linear Relations Lesson 5: Parallel and Perpendicular Lines

Neeenll 16.  The line segment joining U(=3, p) and V(-6,5) is perpendicular to the line segment

joining X(4, 2) and Y(9,0). The value of p, to the nearest tenth, is .

(Record your answer in the numerical response box from left to right) t12). 18

Gioa\" Since We ale dord Hhat oV is P-e,eac“'m\af AW X‘I‘ we eqan
use the UU\A@( %"‘M\Ji.ﬂ of M,y * mxv P | to Su\va‘g( €.

g'\'tp\' go\dz Ph« MI&V WA B

aed s‘-l\\‘licxx s by as ?osc; ble

381

i [ A
i\ﬂﬂ.\lt o ES B
o gy
c.’rt,r . gy Rty = -l (5 b ) f?ﬁi
R | A g ~als-p) = #is 2
B )( 3 ‘ f ‘Qég
;\c trp = 5
9\1?3-. sa\“—%‘,? s "'1(5-93 . (0=] Y
-\s @/ T 2p =25
L 2 2.

Answer Key
1. a) slope AB = -—% slope CD = -% slope EF = —% slope GH = —

e ~I &\ U &

b)

. a)

b)

. a)

d)
g)

. a)

b)

EN

Lines which are paralle] have the same slope

slope AB = —% slope EF = % slope I/ = -4
slope CD =2 slope GH = —% slope JK = ?li

All the products are —1. ¢) The product of the slopes is —1.
parallel b) perpendicular ¢) parallel

peither e) perpendicular f) perpendicular
neither h) parallel i) neither

. ABand GH,CD and KL, EF and 1J.
. RS and EF,UV and PQ, ZT and KL, MN and XY.
. AB and BC are not perpendicular. DF and FG are perpendicular.

. a)

1 b) -1 ) -3 @ 2

Determine the slope of each side of the triangle. If two of the slopes are negative reciprocals of each,

then the triangle is a right triangle.

mpe=-2, myc= % . Since the slopes are negative reciprocals, the triangle is a right triangle.

9. a) APQR is not a right triangle b) AABC is aright triangle

10.a) k=12 b) n=-1 ¢ m=+ 4 w=-3

11.a) h=-1 b) p=-32 ¢) s=3 d g=-8

12.mps= 3

13.2) Myg=-2, My = % . The product of the slopes does notequal -1. b) yy =4

14.a) mup=1,mpgc= -1 Since the product of the slopes = —1, AB and BC are perpendicular.
Triangle ABC is right angled at B.

b) AB=1/18 ,BC=+/50 ,AC=1/68. AC?=68. AB®+BC*=68.

AC? = AB? + BC? 50 the Pythagorean theorem is satisfied and the triangle is right angled at B.

15. C 16. 1 2 . 5
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Characteristics of Linear Relations Lesson #6:
Practice Test

lerg b =
lecatis lavges + - smallest.
1.  Which of the following horizontal or vertical line segments has the greatest length?
A. PQ with P(2,9) and O(7,9). Wongeatal T-2=5
B. RS with R(4,11) and S(4,4). vectwal -y =
(C) TV with T(-6,1) and V(2,1). hocizacial 2 --1)= 9
D. WZ with W(—S,:?) and Z(-5,-11). vexkeal -5 — =)= L

_ _ sewsdpont. Lrsheoint
2. The exact distance between the points %(w8,322 and (5,-2) is

A. 583 - -
® Sle-aviaaay
D. 34 e r sy

ZEFFCRANLR R

NETtEl.  To the nearest hundredth, the distance between A(-2,3) and B(=5,-6) is ___
Response

Steond ‘esde
(Record your answer in the numerical response box from left to right) . |4 (‘1

, 1 \
d 3 CE- ) s -3 =3(‘53"S‘W : S‘;; = 249
i S

¥ = oo disates E (oodinates |
Use the following information to answer the next two questions.

The points A(4,2) and B(-2,6) are on the circumference of a circle.

The line segment AB passes through the centre of the circle.

3. The centre of the circle is the point M 't*f@ y ;& v
2,8 B. (3,-2)
(1 3 4) D’ (63 _4) (
m{ 1)

NOEETEE2.  The area of the circle, to the nearest whole number, is
Response

(Record your answer in the numerical response box from left to right) 411

1 B )
S r"‘mfﬁ"%f*(%-i)z =\W5)2+1‘ -.XT;

Stepa.. A=, . T\"(\I—\?)L = 13 =4g.94...

SIS, PO is the diameter of a circle, the centre is R. If
Response the x—coordinate of P 1is .

/7% (Record your answer in the numerical response box from left to right) tjof. |3
// x&= Yoo+ i{,@ 88 = % + . \.’ e 4 b R =10.3
2 2
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Characteristics of Linear Relations Lesson #6: Practice Test

Use the following information to answer questions #4 - #6.

V\(A goh\\- of

——

Copyright © by Absolute

Kl
@
Nadine practiced for a math quiz B
by drawing line segments on a
grid and then determining their p=
. » »v | slopes. Her line segments and l,
@jg *° _|*"grid are shown. )7 / \
f Reralh: (i {%«&%{{ z - 1 \ ~
%Wcﬁ%m ond siam | N VA
TR 3 }&J “Slopes thad € ise fedd %M%&»j) x = \\
%m?&%ug? ‘é E %M“ %#Q’, %m‘@%@% ;*mﬂ.w\\ ) =~ + \
By o 5 e ™,
s ?mmm -2 g - %, _&, i) - — Y Y
( 2 ~Slopes Hal Bl Vet 4 cigut j L [~ F
/mﬁim%j&é’ L mast be e achive %"”’Mf e - e L)
5, W %$ w’g% ) i‘“ﬂ@%w,w«*‘%%wmv::%mwi
L N, z”;'?)
Match each line segment on the left with the slope on the right.
Each slope may be used once, more than once, or not at all.
Line Segment Slope
4. AB A. 4 D 3
. MAé - % - % £ . . 7
3 3
5. CD MCD - :‘%‘ __@ E B. —E E. ‘2—
7 1
6. EF . C. -3 F. -7
E
7. Consider AB joining A(6,—4) and B(—4,—4), and CD joining C(1,-9)
and D(1,1). Which one of the following statements about these line segments is true?
— P 14
A. AB and CD have the samexslope and are equal in length.
B. AB and CD have the samé slope and are uneqlfal in length.
C. CD hasalength of 10 units and a slope of zéro.
. AB and CD have the same g;ldpomt and are equal in length
5t L Lawgeat ~Srallest,
Slopes -8 0 . ot - o bl Line T L-(-y) =
__of MAg.-L‘_ : :—‘;-o Lesqths \nor3on Lengtty b-(-4) =10
Vevhtal Line La.ﬂh\'- \ -(-9) =lo
Moy ® .:_“@ﬂ) : E_) :u.mleﬁ\eé
= o

AY :M(("Jf(?bl :‘iifﬂ?) = H( \'—l‘.) MfAQoln-%o.ch: M (L"z—l ;_ﬁ-—i—g-\ =V\(\,-"-t\
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Characteristics of Linear Relations Lesson #6: Practice Test 385

Use the following information to answer questions #8 - #10.

Line Segment AB Line Segment PQ
Zecsad  Rusd Serond foesh

8.  Which of the following statements is correct about the line segments?

A. The length of line segment AB is greater than the length of line segment PQ.

B. The length of line segment AB is less than the length of line segment PQ.
The length of line segment AB is equal to the length of line segment PQ.

D. Notenough information is given to calculate the lengths of the line segments.

i
] 2
(- > z d =§Q~3—’“f§) v 3 -1yt
‘JM,'X(J =(2)) (’l},» 4) ta )
|}
—— = st u\%
; 3 g (-r0V 3( oy 4 ()

=z "L = \] b

9.  Which of the following statements is correct about the line segments?

A. The slope of line segment AB is p/sm'@ and the slope of line segment PO
is negative.

B. The slope of line segment AB is positive and the slope of line segment PO
is positive.

C. Line segment AB is pga:l’lﬁ to line segment PQ.
Line segment AB is perpendicular to line segment PQ.

@/" W{ﬂﬁ‘i‘i@ %%ﬂiﬂ §s}@%t

m, .~k - -
hg = 2 (&%) = -t-;—?~=- Check ~
o (=2
2 parallel \\o\ Sy X
& 5
mm=“"3-% s -4 -2
-3 -1 S0 § < Pesitive, risisg slope Q“‘Q"“"\"‘"\” \Ls 5\(2):"W .-
10. Which of the following statements is correct about the line segments? ’( '5) ’)’ o
A. The midpoint of AB has an x-coordinate greater than the midpoint of PQ.
B. The midpoint of AB has an y-coordinate gréiter than the midpoint of PQ.
C. The midpoints of AB and PQ are the same point. N TN
The line segment joining the midpoints is horizontal. (f ﬁeaﬂ% AL

f h{&@g@(ﬁ%&% !&&63{/‘}
tuws ¥ ase
*:’f
~ H slopes of
m%‘% Q\o{( i -1 _Lwﬂx i WD//
ol P e——" 2 0 \TQ /

e - e
Mi&e«:/& £ Q=M (“7 * wa)‘ \ac(wg\) ‘M (1 _\\ P Midpoinks -0
3 i

W

o,

V\iz\goi‘\’f o8 AQ :b’\(@% \ j*;_@\) =V\(o,-\5

2
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386  Characteristics of Linear Relations Lesson #6: Practice Test

. Second Lrest .
11. K and L are the points (4,7) and (—1,—3) respectively.
The slope of a line perpendicular to KL is

1
A. =

2 My -1 - L2
: Lhe
C. 2 / mﬂ;.%ﬁiﬁa jem%mmﬁ .
D. =2 MS'"“\! \tre.u\&cu.‘a( O\DQ-Q olaig-) '

o
Checle ot !

Use the following information to answer questions #12—#15.

{23 &“}L 2=t
Quadrilateral PORS has vertices P(-4,-6), Q(-6,-2), R(0, 1), and S(2,-3). :;)

12. The slope and length of line segment PQ are respectively
2 and V20 Sloges
B. —% and /20 MQQ « T1-00) 4 =|_2_!
-4 -2
C. -2 and /116 ("
1
_— L .
D. 5 and /116 ergth: : _
2 1 3]
‘!'PQ '—SQH )+ (2vl) h(—z}"-&"\l NP
13. The slope and length of line segment QR are respectively

A. 2 and /37 g‘“&“
] .

B. - and /37 O T CF) T T
C. 2 and /45 ar o - (1) b !

—21—and\/ﬁ nghn'.

dae* | 1o U - (—a)z‘ -led \5—‘\3 '

14. Consider the following statements:

Mpg = -2 ARY
I. PQ isparallel to SR. v’ II. OR is perpendicular to SR. v~
III. The lengths of PQ and SR are the same.

) k_”ﬁ‘.‘h,m S\ﬁg—( o SK:
Which of the following is correct?

M, . | +32) |-
A. Statement I is false. "= —i ==
© - 1 2

B. Statement IT is false.
C. Statement I is false.

@ None of the above statements is false. \”‘3‘“‘ of

oot Yooy 0 - ) 22 e U;‘K

15. Which of the following most completely describes Quadrilateral PORS?
@ rectangle  B. square C. parallelogram D. rhombus
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Numerical

2 15
4. Two lines have slopes of —3 and P respectively.

If the lines are perpendicular, then the value of ¢ must be

Response

(Record your answer in the numerical response box from left to right) ilo
:i L-Sm :“‘ ﬂég""l :33:_{ X =10
'5 t 3 tﬂtﬁ:ﬁ”"mi“ - % -
%‘E‘"«mw T S 5 Ww! &w/ e

W bedex b %@g ?@ﬁfﬁ%ﬂﬁgw slope povst ggée@ L

NiieeeailS. The line segment joining K(—1,y) and L(-2,8) is parallel to the line segment
Response joining M(4, 4) and N(0,5). The value of y, to the nearest hundredth, is .

(Record your answer in the numerical response box from left to right) '1 TS

G'oa\'. Stne We \Snow 'HO«"- My, = MMN 3"\,”\ Kot ““.uo M?“V‘\“f_‘ ]
0e onugt gt 2love o encch ad Yhen led e co\va\ oA Onetgy

in ovder tv Woladde £y o)
la %-\'ce 2 ?__'_j . ‘l
Y"te [ )
™ § -

: I
=18y mooe 5=y /1,2
SR Il = g l it | -

S“q‘zz Hx-j\ e

e

Written Response - 5 marks 32o%y =
iz =3z
L. Consider the points A(-2, 6), B(2,0), C(0,2), and D(6,-6). L\‘j =31

e Three of these points lie on the same straight line and one point does not.
Explain how you could algebraically determine which of these points is not collinear
with the other three.

Use the slope foroula 1o delecmine twe slopes of AR AC, ond e, \P Whae slopes oate all

A\'-qeccu\', then A is the \o:l\" whioh s “—9,.—_-“ collitear Wity e otrer Wcee.

1, on e other hand , oaly oAc o8 e shopes is Sfferent  Fhen e goiat Yhat
is contvected o A ja the \_i_ﬁt. $<5Movd with twe different slope 15 Hie

Qu‘n-\ Nalt s _v—u_-} wllineay with the other Yheee.

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



388  Characteristics of Linear Relations Lesson #6: Practice Test

« Determine algebraically which of the points A(=2,6), B(2,0), €(0,2), and D(6,-6)
is not collinear with the other three. 9 . .00yl e some withe ;m%gm%_w\rcg work !
23 diskanty 2ome wivh thored Q:D'w:(‘.

2 0 - b :=-b .
et / Ty @
g o £
feslass s 2B s o[72 ] Thus, A, b, ad D are collinenr.
\ 0 = (-2) 2
aretg \\ C is not collitens with the othe,
Sapne! MAQ,”% -k s -\ = : :?Qoic\"rs 3iven‘\'k.¢ s\o‘-c, - .
ce =

« Without using the midpoint formula determine algebraically that B is the midpoint
of line segment AD.

Sinte we knew that A 8,d D lie on the same Sbaiak-\- line , & will be e
Mté{o'm\r o AD 1P we tan show Wging The distance rmula ~hat A =BD i Veigih
M”W\ngwm/ﬁw%\

' >y
e \3(1 -t»% (o -L Y - m = J52
.
“i*k%\aum%i“,

T ST T
welb-aYe oS 0 d mr Lmm

a¥Yoe

A % n
‘“Mu! AR *8D S0 s The Mié(n'.rv\ .,-?AQ st be 5,
miAgomﬂ 3
Answer Key
1. C 2. B 3. C 4. E 5. F 6. C 7. D 8. C
9. D 10.D 11.B 12. A 13.D 14.D 15. A
Numerical Response
1. 9 . 4 9 2. 4 1 3. 1 0 . 3

4. 1 0 5. 7 . 7 5

Written Response
1. ¢ Use the slope formula to determine the slopes of AB, AC, AD. If the slopes are all different, then A
is the point which is not collinear with the other three. If, on the other hand, only one of the slopes is
different, then the point that is connected to A in the line segment with the different slope is the point
that is not collinear with the other three.
e C
« Since we know that A, B, and D lie on the same straight line, B will be the midpoint of AD if we
can show using the distance formula that AB=BD in length.
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