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" . What kind of triangle is ABC whose vertices are A(l, 2),

B(4,4) and C(3,-1)?
mAB = 13, mAC = /13, mBC = {76

S

S — ; pUE— J— \ 2 po— \) 2
—mAB = mAC and (mBC)_ = (mAB)" +(mac)”

= Triangle ABC is a right isosceles triangle.

<« Draw the line [ whose equation is 2x + 3y — 12 = (.

Z. Find the equation of the line

] 3x+2y-6-=0
J'M

A path is to be made perpendicular to a road to gain
access to a water reservoir represented by the point R in
the Cartesian plane on the right (scaled in metres).
What is, to the nearest dollar, the cost of making this
path if it costs $200 per metre?

Road: 5x~2y-200=0; path = 37.14 m; cost: $742

Ay

=Y
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‘

-
<
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© Guérin, éditeur Itée

Challenge 3




B % Distance between two points

/N\eTIyITY 7 Distance between two points

Consider the following right triangle with vertices A(1, 1), B(4, 5) and Ay B
C(4, 1). Find a procedure for calculating the distance between A and B
and calculate that distance.

1. Calculate mBC. 2. Calculate mAC .

3. Deduce mAB using the Pythagorean Theorem.

mBC =4; mAC =3 = mAB =5 A C N
of x
DISTANCE BETWEEN TWO POINTS
o The distance between two points A(x,, v,) and B(xg, vg), Ay
noted d(A, B), is given by the formula: B
Vg F----=---e
d(A, B)=flxy — )" + (v =9’ A
Ya "'? :
= A distance is always positive or zero: d(A, B) = 0. i :
H -
« Given two points A and B, we have: d(A, B) = d(B, A). 0| =x, x, X
Ex.: The distance between A(-2, 1) and B(1, 3) is: Ay
_ 2 12
d(A,B)= {1+22+(3-1) -
= 49+4 1®
i w2
: 2l
o | %
7. Calculate the distance between the following points:
2 (1,5)and (2,3) _ 15 by (-1,2)and (1,2) 2
) (1,-2)and (2,5) ¥50=542 d) (-1,-3)and (2,3) =345
el (1,2)and (-2, 1) 10 ) (=3,-1)and (2,-3)_¥2°
2. What distance separates the following points? 1y .
2} Aand B V13 51 Band C 18 =2{2 A
¢t CandD 4 4y DandE _3 \ c
14 D
1‘ e
B
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2. Determine the perimeter of triangle ABC on the right. Ay
We have: A(2, 3), B(-1, 1) and C(3, -1); d(A, B) = {13 A
d(B, C) = {20 and d(A, C) = {17 .
Perimeter of AABC = {20 + {13 + {17 ~ 12.20 u
e
. 2} Givenarandom point M(x, y) of the Cartesian plane. Show Ay
; / Mix, v)
that d(0, M) = Jx2+ 2. .
d(0, M) = fx- 0 + (y- 0)7 = Jx + 7 -
b) Given A(<2, 3), B(1,-2) and C(-3, 4). Calculate 0 %
1.d(0,A). 3 2. 4(0,B). ¥ 3. 40,C). 5
». Given A(3, 5), B(—4, 4) and C(5, 1), the vertices of triangle Ay A
ABC on the right, and H(2, 2) thc foot of the altitude to side
BC, calculate the area of triangle ABC. B‘<
mBC = 490 = 3{10, mAH = {10. Area A ABC = 15 u?
H
T C
o | %

. Given three points in the Cartesian plane A(—4, 1), B(1, 6) and C(1, 1).
2} Show that triangle ABC is an isosceles right triangle.

d(A, B) =mTB=J§6, d(A, C) = mAC = 5; d(B, C) =mBC =5

We have: (mAB)? = (mAC)? + (mBC)? and mAC = mBC.

We deduce that AABC is an isosceles right triangle with main vertex C.

5} What is the area of triangle ABC? _12.5 u*

- Show that the points A(-2, 2), B(5,-5) and C(4, 2) are located on a circle with centre w(1, -2
What is the radius of this circle?
It must be shown that d(., A) = d(., B) = d(», C).

d(w, A) =5; d(w, B) = 5; d(v, C) = 5. The circle has a radius of 5 units.

© Guérin, éditeur ltée 3.1 Distance between two points 85



Mid-point of a segment and division point

vy 91 Mid-point of a segment

Draw in the Cartesian plane a segment AB and locate the mid-point M
of this segment.

Verify that the x-coordinate of the mid-point of the segment is equal to
half the sum of the x-coordinates of the end-points of that segment.

P\ “+ x
In other words: x,, = 5 m

A(l, : B(5, 3); M(3, N» S\m racm. w =

1+5
5

. +
We have the same observation: Yy, = MPW&@;.

¢t What can be said of the y-coordinate of the mid-poi esarETTT M 2

MID-POINT OF A SEGMENT

Given M the mid-point of segment AB with end-points A(x,, v,) and
wﬂuﬂm\ v\wv N
The coordinates of M are:

Ex.: Given A(-1, 4) m:a B(5, -2) the end-points of segment AB.
The mid-point M of mmmgma AB has the coordinates:

145 5, A2
Z 5 =1.

Determine the coordinates of the Ba -point M of segment AB in each of the following.

oA
1), B(2,-5)__ Qllwﬂti{

Given A(-2, 1) and B(8, 5), the end-points of the diameter of a circle.

What are the coordinates of the centre w of this circle? _«(3. 3) e

What is the radius of this circle? _ {29 I

Given A(2, 3), B(-1, 1) and C(3, —1) the vertices of triangle ABC. What is the length of the
median AM?

Given M(1, f segment AB. Determine the coordinates of B if the coordinates

of A are >

86 Chapter 3 Analytic geometry © Guérin, éditeu




2t Given the segment AB on the right, calculate the coordinates of point YA
P located on segment AB knowing that mAE — 1

mAB 3
1
Xp=1+3(7-1)=1+2=3 /
- Ta_q1)-= = : AL
vp=l+i@-n=1+1-2 N L1~

Thus, P(3, 2). } ;;C

3 Given the segment AB on the right, calculate the coordinates of point b A1,5)
P located on segment AB knowing that mAF — % :
mAB

xp=1+2(7-1)=1+4=5 ~.

vp=5+2(2-5)-5-2-3 14

Thus, P(5, 3). 0

DIVISION POINT OF A SEGMENT

The point P on the right

divides segment AB in o
D
— theratio3:2 or = from A (mM =3 ),
mPB 2 Q
or
3]
— theratio2:3 or 5 from B|—= mB} z]. 4

mPA 3

. . 3 '
We also say that point P is located at ¢ of the way on segment AB from

Aorat g 2 of thc way on segment AB from B.

= Giv an(:x N 3’\ ) and B(xB, yB) the end-points of a segment AB. The 7/

point P(x,, v,) divides segment AB in the ratio m:n from A. The
coordinates of P are:

Xp =Xy + I (x[ xA)and V=4t

m po—

=Y

Ex.: Given the end-points A(-3, 4) and B(6, 1) of segment Y
AB. The point P divides segment AB in the ratio 2:1 A

3
B
P
A
1
|
from A. \\
2 2 P
We have:x, = -3 + (6 + 3) and y, = 4 4+ 3(1 — 4). T H
1

Thus, we have P(3, 2). 0

%
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= Given the end-points A(2, 1) and B(6, 9) of segment AB. The point P divides segment AB in the

ey

ratio 3:1 from A.

2} Determine the ratio in which point P divides segment AB from B. 1:3

b} Determine the coordinates of point P in two ways:

3 3
1. from A. xP=2+Z(4)=5?V.o=1+Z(8)=7.P(5, 7)

2. from B. Xp=6+ %('4) =5;yp=9+ %(—8) =7.P(5, 7)

In each of the following cases, determine the coordinates of point P which divides segment AB
in the given ratio from A.

P32
A(=3, 1) and B(5, 3); ratio 3:1. 3 L) A(14,4) and B(2, 1); ratio 1:2. 1% ¥

]

In each of the following cases, find the coordinates of point P if it is located

at% of the way on segment AB from A, given A(-1, 2) and B(-16,2); _ PC7.2)

;

at% of the way on segment AB from B, given A(=12,-17) and B(-4, -1);

e
T

. Given A(3,5),B(1,3)and C(5, 1) the vertices of a triangle ABC.

21 Determine the coordinates of the points M, N and P that are the
mid-points of side BC, AC and AB respectively.
M(3, 2); N(4, 3); P(2, 4)

b} Draw the medians AM, BN and CP and graphically determine the
coordinates of point G, the triangle’s centre of gravity. G(3, 3)

¢4 Verify the following property: “The centre of gravity divides each
median in the ratio 2:1 from each vertex”.

88 Chnpter 2 Analvtic geometry © Guérin, éditeur ltée

RN ST S S S S ALY ST SR ST SR ST



0 i L L e - i
; § |1

Slope of a line

A\er1viTy 7l Rate of change and slope

We know that every direct, partial or zero variation function is Ay ‘
represented by a non-vertical line in the Cartesian plane.
Is the rate of change of a direct, partial or zero variation 4|2y 2
function constant? Yes \
Ay =12
51 Calculate the rate of change of the function f represented on 1 JLBx=3
the right and interpret it. : >

The rate of change is equal to % To each positive variation of

3 units of the variable x, there is a corresponding positive variation of 2 units of the variable y.

When a function is represented by a line, the function’s rate of change which remains constant is

called the slope of the line.

SLOPE OF A LINE

Given A(x,,y,) and B(x,, v;) two random points on a line [. The slope
of the line [, noted a, is equal to:

Yp = VA

a==0_""TA
Xp = Xa

Ex.: Given A(1, 2) and B(3, 5) two points on the line [ on the right.

The slope a of the line [ is equal to g = 222 =

P w

3-1

To a positive variation of Z units on the x-axis, there is a
corresponding positive variation of 3 units on the y-axis.

Ay

# The slope of a line gives the inclination of the line with respect to the 2T/ :
X-axis. ; ! .
We distinguish four cases: Al 3 %
acute angle obtuse angle zero angle right angle
y ¥ h v y
|
)
\ R . I
0 \ x 0 x 0 x
v slope iive slope zove slope slope

© Guérin, éditeur ltée
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%. a) Theline [on the right passes through A(1, 1) and B(4, 3). Ay
1. What is the sign of the slope of line 7 Positive
2

2. Calculate the slope of linel. .3

3. Complete the description of the slope of line [:
“For each positive variation of 3 units on the x-axis,
there is a corresponding _ Posiive  variation of _2 units

=Y

0
on the y-axis.” /
b} The line [ on the right passes through A(l, 4) and B(4, 2). \4
1. What is the sign of the slope of gne |7 Negative

2 Calculate the slope of line l. 3 N B

3. Complete the description of the slope of line [:
“For each positive variation of 3 units on the x-axis,

there is a corresponding __negative  variation of _2 units 0 4
on the y-axis.” Ay
¢} The line [ on the right is horizontal (parallel to the x-axis). Using
any points A and B of your choice, calculate the slope of line [ and A B g
verify that it is zero. 1 i
2-2_0 _ T
A(I,Z);3(4,2);a=m‘§-—0 : >
0] 4 x
&) The line [ on the right is vertical (parallel to the y-axis). Using any ,
i ) YIRS Ay l
points A and B of your choice, calculate the slope of line [ and
explain why it is undefined. ¢ A
A(3, 3); B(3, 1); a= é—}% = :Z)g Dividing by zero is impossible,
- e B
therefore the slope of line l is undefined. ; ' o
: — - . o x
2. Calculate the slope of the hl?e passing through: , s
(2,1)and (-3,5). 5 b (~3,1)and(2,—1).:§5,4_zé (~2,~3>and(1,5)._w_'§1
(=2, -4) and (-3,-7). 3 ] {;,gwandlé,%}ZM_jiﬁ ) (0.2;-0.8)and (1;1.4). 4_
Z J >3
% _ What is the slope of each of the following lines?
/
Ted- T Tode 1
o| = o) T 0 i N i/, e

a=2

oo

al we-
-1 _

£, GivenA(3,6),B(-4,4) and (3:(6, 2) the vertices of triangle ABC. What is the slope of the median

AM from vertex A7 ra [

90 Chapter 3 Analytic geometry © Guérin, éditeur ltée
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e ACTIVITY 2 Drawing a line given a point and the siope

Explain how to draw line [, passing through A with a slope of%. Draw Ay
the line.

1. From point A, we move 3 units to the right and 2 units upward to the

o ~ reach the point B. [
- 2. W_-;i?(;w the lin;KB.
Explain how to draw line L, passing through A with a slope of -—'; Draw

the line.

1. From point A, we move 3 units to the right and 2 units downward to the reach the point C.

~2. We draw the line AC.

f DRAWING A LINE GIVEN A POINT AND THE SLOPE

~ * The method illustrated below enables us to draw a line when a point A on the line and the
slope a are given.

pabrbhivbirbriibbbblbl Ll L)

o Ex. A(1,2) anda:; 4y Ex.:A(1,2)and g = -3 Y

>
I. From A, we move 2 units I. From A, we move 2 units to o
- to the right and 3 units 3 the right and 3 units o

“prward to reach point B. ward to reach point B, "

§ 2. We draw the line passing |/ 2 2. We draw the line passing 0] & ks
B

- through A and B. | through A and B.
- 0

Draw the line passing through A with the slope a.

- 20 A(l, ) anda = g 2 A(l,4)and a = —% 0 A(2,3)anda =0

. by by by

- © Guérin, editeur ltée 3.3 Slope of a line 9"




M@ IVITY 3 Parallel lines — Perpendicular lines

2} Given A(1, 3) and A'(3, 1) two points on the Cartesian plane.

2

1. Draw the line [ passing through A with the slope a = 3 I

> Draw the line [’ passing through A’ with the slope a’ = %
3. What can we say about the relative position of the lines [ and I'?
They are parallel.

k) Given the point A(1, 2) on the Cartesian plane.

A

wirg

1 Draw the line [ passing through A with the slope a =

> Draw the line [' passing through A with the slope a’ = _—‘2—.

3. Verify using a straight edge that lines land [' are perpend;cular. >
2 -3
4, Verify thata - a' = -1. 372 =1
PARALLEL LINES — PERPENDICULAR LINES
< Given two oblicue lines [ and I with slope a and a' respectively. We have the following

equivalencies:

l//l’@a‘:a'

AY

The slope
of one is the
negative
reciprocal
of the other
slope.

l/l/_

li

Given A(0,-2), B(4,1),A'(0,2) and B'(4, 5) four points on the Cartesian plane. What can
be said about lines AB and A'B’? Justify your answer.

a= %, a =%. Since a = o, then AB//A'B'.

B Given A(S, 4), B(-5,-2), A'(3,-4) and B' (=3, 6) four points on the Cartesian plane. What
can be said about lines AB and A'B’? Justify your answer.

a= %,a‘=l§—. Since a x a =~1 then AB L AB’.

7. Given A(2,4),B(0,2) and C(6, 8), the vertices of triangle ABC. Verify the following theorem:
“The line passing through the mid-points of two sides of a triangle is parallel to the third side
of the triangle.”

Given M and N, the respective mid-points of AB and AC. We have: M(1, 3), N(4, 6).
Slope of MN = 1; slope of BC = 1. Therefore MN//BC.

© Gueérin, éditeur ltée
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Intercepts of a line

AcCrIVITY Ul x-intercept and y-intercept

When a line intersects the x-axis at the point A(a, 0) and the y-axis at the Ay
cept and the number b is

point B(0, b), the number a is called the +ini
called the + ¢ of the line.

@} Draw the line with an x-intercept of 3 and a y-intercept of 2.

-2 A
What is the slope of this line? 3 o, N %
¢} What is the position of the line if the
1. x-intercept does not exist? _Horizontal 2. y-intercept does not exist? Vertical

INTERCEPTS OF A LINE
The -+

X-axXis.

“ The v
y-axis.

The x-intercept and the y-intercept are called the ;
Ex.: Consider the line [ on the right.

— The x-intercept is 2.

— The y-intercept is 3.

The x-intercept of a horizontal line does not exist and
the y-intercept of a vertical line does not exist.

ptis the x-coordinate of the point of intersection (if it exists) of a line with the

pt is the y-coordinate of the point of intersection (if it exists) of a line with the

AR

14
-, NA{2,0) -
0 1 ' x
In each of the following cases, determine the intercepts.
by by 4 by
14 14 11 .l
/ G ] /01 = i, o >

v-intercept: -1

© Guérin, editeur ltée

y-intercept:
does not exist.
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% _ In each of the following cases, draw the line knowin that

53 - the x-intercept is equal to 2.
— the y-intercept is equal to 1.

AY

i
0]‘\

o — the x-intercept is equal to 1.
— the y-intercept does not exist.

o

=Y

5. %

b} — the x-intercept is equal to -2.

_ the y-intercept is equal to 2.

Ay

d) - the x-intercept does not exist.
— the y-intercept is equal to 3.

Ay

% In each of the following cases, draw the line knowing that

g.
— the y-intercept is equal to 2.

a1 - the slope is equal to

Ay
2
2 3
/1:-
} >
0 1 x
¢} - the slope is zero.

— the y-intercept is equal to 3.

Ay

94 Chapter 3 Analytic geometry

%

by - the slope is equal to 3

=Y

5
<

— the y-intercept is equal to 4.

N

Y2

d) - the slope is equal to 2.
— the y-intercept is equal to 2.

A

A Y

+2

;
;

»Y

© Gueérin, éditeur ltée
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Functional form of the equation of a line

A1y ) Functional form

The functional form of the equation of a line is v = ax + b where a
represents the slope and b represents the y-int + of the line.

Using a point (the y-intercept) and the slope of the line.

Using a table of values.

FUNCTIONAL FORM OF THE EQUATION OF A LINE

¢ Givenanion
of the line [ is:

11 line { with slope a and y-intercept b. The fu::

This equation is called the
functional equation of the line.

y=ax+b

Ex.: Given Ly = -;—x + 1.
— The slope of the line [ is a = %

— The y-intercept of the line [is b = 1. ' I
The line [ is drawn knowing its slope and y-intercept or by making
a table of values: : z

pdin:

X y 0 C;
We determine the values of y
We ravr;c‘is g; Ig{cﬁoose 0 1 A using the equation of the line,
3 3
* We have the following cases:
a#0andb # 0 a=0andb # 0 a# 0andb=0
Ex.. y=-2x+3 Ex.. y=2 Ex.:. y= 3y
y v 2 ¥
Oblique line _ Oblique line
not passing Hor{zontal passing
through the line through the
origin. T T origin. V.
0 ; \ x 3} ; x ; X

If [is a vortics! line, its Cartesian graph cannot represent a function. It is therefore impossible
to represent its equation in functional form.

© Guérin, éditeur Itée 3.5 Functional form of the equation of a line 95
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€%

A

&

% . Given the line Ly = ~%x + 3. 1\ y
21 Determine 3
1. its slope; 4 2. its y-intercept. 3 l\ 4
iy Draw the line [ in two different ways: X y 3
1. using the slope and y-intercept. o 3 i -3
5 using a table of values. . o (
0 x
# _ Draw each of the following lines. !
a) llzy:Zx’l b} lzzy:~2x+3
sl s 1y Ay
Determine ) Mémwmnwﬂmjimw " 0 3
3 POINLS ON | e U I
the line t© 1 1 1 1
verify that{ - N IO, D
they are 2 3 2 -1
aligned.
lsiy:%x'l dy lay=-1x+3
y x y
0 -1 0 3
4 2 1 2 2
6 @ 4.5 .l 4 1
, : i
/0 K x

ercept and the functional equation.

' TFor each of the following lines, determine the slope, the y-int

1 /1: 1
} o~ } -3 t —
0\ ] \ % of 4 x ol x
I:y=—%x+3 y=-]q-x+2 y=0x+3
Given Ly = —-%x + 1. Determine the slope of the line [ in two different ways.
3
Using the equation of the line. L e=% o ~
Using the slope formula with any two points on the line.
A(0, 1), B(4,-2); a = -2-1__3
__f/,f__i;ﬂ,,ﬁ,él_,;/f;fﬂfﬁﬂffﬂﬂ_,jd_,fw

© Guérin, editeur ltée
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A\erIVITY 2 Relative position of two lines

2} Two lines [, and [, have the same slope. What can we say about the relative position of these

two lines if

1. the two lines have the same y-intercept?
2. the two lines have different y-intercepts?

these two lines if

1. the product of their slopes is 17
2. the product of their slopes is not —1?

They are coincident

They are distinct and parallel

They are intersecting and perpendicular

Two lines [} and [, do not have the same slope. What can we say about the relative position of

They are intersecting

RELATIVE POSITION OF TWO LINES

Giventwolineslly =ax +band iy =a'x + b'.

We distinguish the following cases depending on the values of the parameters a, a’, b and b’

a=a andb # b a=a andb=10>' axa =-] a#a anda-a # -1
Ay Ly I Ay
i r
b b
7 I 1 b
0 % ) 6
gk o}’ x
Non perpendicular
lines lines lines ¢ lines

ap Ly=2x+1 l:y:%x+l
[y =2x -3 l’:y:-%x—l
1. Distinct parallel 1. Perp;ndicular
2. Ay /i 2. h v [

//l

1
7

/

© Guérin, éditeur ltée

2.

=Y
N
-

=Y

l’:y:—%x+2

1. Non perpendicular intersecting

. In each of the following cases, determine the relative position of the lines [ and I' and draw them.

- 3.
= X 2

Ay

N

14

/I

0 1' \:x
l/

2.5 Functional form of the equation of a line 97
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MNerryiTy %] From general form to functional form

The general form of the equation of a line is: ax + by + ¢ = 0.

2} The equation of line lis:3x + 2y — 6=0.
Justify the steps which enable you to get the

' .U General form of the equation of a line

functional form of the equation of line L

x4+ 2y —6 =0
&> 2y = -3x + ¢ Subtract 3x and add 6 to each side of the equation. \k y
& y = Sy + 3 Divide each side by 2.
2
&) For this line [, identify T

-3 1 -
5 . 3 T >

1. theslope. 2 2. the y-intercept D 0] 4 x

¢} Draw the line L

#

41 form of the equation of a line is:

ax+by+c=0

where a and b are not simultaneously zero.

Ex.: Given the line : 2x — 3y + 6 =0.
Find the functional form of [
2x~3y+6:0¢¢—3y:~—2x—6

Sy = %—x + 2.

(general form)

(functional form)

Ex.: Given the line Ly = -i—x + 1. (functional form)

Find the general form of [:

y:—i—x+1©——%x+y— 1=0 (general form)

o 3x+4y—4=0. (other general form)

Note that the functional form (when it exists)

« We distinguish the following cases:

GENERAL FORM OF THE EQUATION OF A LINE

of a line is umnigue.
However, a line can have many equations in general form that are all cauivalent.
) 3 g i

The equation ax + by +c=0
is called general equation
of the line.

a#0andb #0 a=0andb+0 a#0andb=20
Ex.. [2x -3y +6=0 Ex: 2y —-6=0 Ex.: [3x—12=0
¥ y 1 y I
The line is / The line is t - The line is
¢ % x 0 .i )J; 0 i x

« The general form of a line always exists regardless of its position in the Cartesian plane.

98
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sl

n equation of a lipe,

-« Explain why each of the following equations is not a
P 2x =32 4] = 0 The y term is not first degree.

S5y 2v+1=0 The x term is not first degree.

o2 3y 41— 0 The x term is not first degree. {f = 2x"/!.
Y+ - .
235 1 e degren gy,
I'form and indicate the position of the line.
x+.8y—5.=0 x+4 =0
@l 2x—6y=3x+2y_5 oblique line 1, 50 ) +3y=3(y = 2) + x vertical line
V+3=0 2x+3y=0
3(x + 1) — 2y = 3x — 3y horizontal line o4y 2(x — 3) + 3y = -6 oblique line
, forizontal line ~—=2lque fine
Write each of the following equations in tunctional form (v =ax + b).
008 . — , = §_ s . " = ..g
= A3 =Sy 4150 Y=gx+3 — B 243y 6= Y=-Exs+2 o
el D e LT _odp ¥=2_2 v=3x+3 )
32 Cox -1 3
Write each of the following equations in general form (ax + by + ¢ = 0) where 4 € Z,
beZceyz.

_____________________________________ Bl y=2x+6 Bx=3y+18-=0
oSt Yy=l Bxsesy-15-90 V=2 aeseseo
5 3 Cox—1
Given I: 2x — 5y 1 10 = 0. Determine if the following points are on line /.
- 2 A0, 2) Yes B(=5,0)¥es ¢} (5, 4) Yes <1 D10, -6) No o (0, -2) Yes
= 3
- Consider the line with €quation 3x + 5y — 2 — (). Determine the slope of this line. 5

Aeriviry 2 Finding the intercepts of a Jine
Given : 2x + 5y — 10 = 0.

A

- 1. Explain how to find the x-intercept of the line /.

# Replace v by O in the equation and dedyce the value of x.
KRMMEHME

#

2. Find the x-intercept of the line [,
2x~10=0= x

2
~~~~~~~ = 5. The x-intercept is 5, \]'\
- ‘ g R I 5
! 20 1. Explain how to find the Y-intercept of the line [ )

O ¥ 'q-
; Replace x by 0 in the equation and deduce the value of y. !

' 2. Find the Y-intercept of the line [

S5u~-10=0 - v =2 The V-intercept is 2.
— T (7T TTintercey

¢ Use the intercepts of line [ to draw the line.

© Guérin, éditeur ltée
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" CALCULATING THE INTERCEPTS OF A LINE

Given the equation of a line: Ay
+ To determine the wintercent of the line, we replace y by 0 in the l
equation and we deduce the value of x. B(0, b

+ To determine the v-intercept of the line, we replace x by 0 in the

equation and we deduce the value of y. l
Ex.. [2x—-3y+6=0 1+ | Ao Ol
Calculating the x-intercept Calculating the y-intercept o 1 \ *
2x — 3y +6=0 2x ~ 3y +6=0 “’

[
y=0=2x+6=0 x=0= -3y +6=0 /
2x =-6 -3y =-6 2

X =-3 y =2 /1"I

The x-intercept is —3. The y-intercept is 2. 3 of x
. Determine, if they exist, the intercepts of each of the following lines.
2) 4x-5y+20=0a="5b-4 b) y=-Zrt6_0=9k=
<3 %+%:1 a=6,b=2 d} 2% — 10 =0 a = 5, b does not exist
8}
&l 3y+12:0 a does not exist, b = -4 il x—y=0 a=0,b=0

2 Calculate the intercepts of the line and then draw the line.

a) L:2x+5y+10=0 b} L:-3x+4y—12=0
g’ 3
x g 4
-y T > X y Y 1
1 X

1
14
e}
{
"
i
[N
2]
=Y

s
i

. Draw the following lines given their equations:

a} 2x—6=0. bl 3y+9=0. ¢ 2x— 3y =0. dy x+y=0.
AY y Y AY
1.4 1+ 14 14
; » : > ; * -
0y X o] 4 x 1 x 0Ny x
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- Complete the following table.

General equation Functional equation  Slope o : Graph
‘ intercept intercept ,
: C J -t ) = = 2 2 i
[14x ~ 5y +10=0 y=sx+2 2 2 2
I~AY
Lix+2vy-6=0 y:_%i,%3 ___;_ 6 3 g
T
L:2x -7 =0 does not exist d"e‘ifis';"t % dt;éj(sisr;ot / 3 i
L7 1 =
3 does not
[,:2v+3=0 y=-3 0 es n __g :
L l
ZSZZXA_V::O v =2x 2 0 0

RELATIVE POSITION OF TWO LINES

® Giventwolineslax + by +c=0and l': a'x + b'y + ¢ =0.
The relative position of the lines [ and /' is determined by comparing the ratios -37; !13" and f—

_ a_b _c
b a b7 ¢ a b ¢

AY ;V AY |
\ l/

]

¢ lines ! lines

- In each of the following cases:
1. indicate the relative position of lines [ and ¥ and justify your answer,
2. draw the lines [ and /'

[ 2x — 4y +6=0 DL 2x+3y—-6=0 o L 2x+3y-3=0
['3x ~ 6y +9=0 [''3x+ 45y +9=0 ['3x~2y+6=0
They are coincident They are distinct parallel They are intersecting
2_-a_s6 2.3
.3 6 9 .3 2
2 AY 2 YAST
/
/ '
0l 0 / of x
!
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ey yaTy ) Finding the equation of a line

a} Aline hasa slope of —é— and a y-intercept of 2.

1. Find its functional equation.
2. Find its general equation.

) Aline hasa slope of 2

1. Find its functional equation.
2 Find its general equation.

A line passes through the points A(2, 4)
3

1. the slope of this line. 2

3. its functional equation.

=-‘%x+¥

2x-y+1=0
and B(4, 7). Find

Finding the equation of a line

2
=2x+2
3%

MM##MM

2x-3y+6=0

and passes through the point A(2, 5).
y=2x+1

T

2. itsy-intercept. ,_‘Mﬂ_ﬁlﬂﬁﬂw

4. its general equation.

o

Situation 1

4

e

FINDING THE EQUATION OF A NON VERTICAL LINE

B - s - S

Method‘l .

Fxample

R G S

The slope a Replace a and b by their
and y-intercept | respective values in the equation
b are known. |y =ax+ b.

The line [ has a slope of % and a y-intercept of 1.

Its equation is 1 ¥y = %:\ - 1.

The slope a 1.
‘and a point
(h, k) on the
line are
known.

y =ax + b.

Calculate the y-intercept b
knowing that the point (h, k)
verifies the equation:

Proceed as in situation .

Find the equation of the line [ with a slope of 2
and passing through the point A(3, 5).
1. A(3,5) cely=2x+b
5=203)+b
b=-1
2 Hence, Ly=2x-1.

Two points on | 2.
the line are
known.

. Calculate the slope a.

Proceed as in situation .

Find the equation of the line passing through
A(1,3) and B(4, -6).
| g ¥a 02223

P e

X —Xa 41
2. A(1,3) € Ly=-3x+ b
3=-3(1)+b
b=6.
Hence, l:y = —3x + 6.

% . Line [ has a slope of -2 and ay-intercept of

a) functional. ¥.=

102 Chapter 3

Analytic geometry

5 Find the equation of line lin the following forms:

by general. 2x +y
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Line [ has a slope of % and passes through the point A(4, 1). Find the equation of line [ in the
following forms:

y=%x-—5 3x~-2y-10=0

a2} functional; general.

Line [ passes through the points A(1, 1) and B(3, -3). Find the equation of line [ in the
following forms:

functional; ¥ =-2x+3 51 general,  2x+y-3=0

Line [ has an x-intercept of 2 and a y-intercept of 3. Find the equation of line [ in the following
forms:

y=~3x+3

. o 3x +2y-6=0
functional; 2 by general. YT

A line passes through the origin and the point A(3, 4). Find the equation of line [ in the

following forms:
v="2x dx-3y=0

functional; general.

Find the general equation of the

Find the equation of the line with slope a and passing through the point P.
- =-3
a=-2and P(3,-1) Y="2x+5 ) a=—=andP(8,-5) y=-gx+1
a=0andP(-2,5)  v=5 a does not exist and P(-2, 3) x =-2

Find the equation of the line passing through A and B.
=-3 . =~
' A(4,-2) and B(—4,4) Y= "gx*1 57 A(-1,8) and B(2,—7) Y= 5x+3
o A2, 1)and B(2,-1) x=2 A(2,-3) and B(5,-3) _v=-3

- Find the equation of the line [ passing through A(3, 1) and parallel to the line I':2x — 3y+6=0.
L:y= 2x-1
3

Find the equation of the line [ passing through the point A(-2, 12) and parallel to the line
Iix ¥y Jyv=-3x+6

39
- Find the equation, in general form, of line [ passing through A(6, -5) and perpendicular to line I':
39(‘43/_}_8 =, d:4x+3y-9=0

. Given A(2,5), B(-1,4) and C(3, 2), the vertices of triangle ABC. Find the equation of the line
AM if the segment AM is the median from vertex A. v =2x+1

- Given A(1, 5), B(=2, 1) and C(6, 3), the vertices of triangle ABC. Find the equation of the line
AH if the segment AH is the altitude from vertex A. v =-4x +9

- Find the equation of the line [ that is the right bisector of the segment with end-points
A(-1, 3) and B(5, -1).

y=%x—2
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102

{‘ Distance from 3 point to a line

IYITY 7 Ccalculating the distance from a point to 2 jine

Consider line / on the right with the fquationy =-2x+ 4 and point P(5, 4),
@) Using a straight edge, locate the point H op line [ such that segment

is perpendicular to line [.

Find the slope of the line PH.

1.

. v==2yx4,3
2. Find the €quation (functiong] form) of line pH. 2 2
3.

M\\m&\\x“\
¢} The length of segment PH is the disiae from point P to line I Calculate this distance.

J20 or2.J5

I

y
* The distance from 4 point P to a line is the length of the segment PH f *
where H is the orthogonal projection of point P to the line, g

¢ The following method enables you to calculate the distance from the
point P(7, 5) to lipe /. Y=-2x44,
Determine the cquation of the line PH iy, functional form
1
PH:y = X+ 5
2. Solve by Comparison the appropriate system to determine the
coordinates of the point H.
{ y=-2x+4 (functional equation of /)

y = le + % (functiona] €quation of PH)

We get: H(1, 2).
3. Calculate the distance between the points P and H.
d(P H) = J45 = 35

* The distance from 4 PoIntP(h, k) to a line [ g +by+c=0 can be calculated using the followip g
formula:

e, b b T
L . Va*4b?

Thus, the distance of the point P( 72 S)KK’tAo lige

I /2(7)+5~4[:£:
d(P, ) B ety 345

[: 2x +; — 4 0 (general form) is:
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In each of the following cases, calculate the distance from the point P to line [.

7413

A(-2,1)and [: 3x — 2y + 10 13 b} A(4,2)andl3x—-4y-2=0_04
645 ) +2

A2, -lyand iy =2x+1 _ 5 dy A(L,2)and Ly =x 2

Refer to the diagram on the right to calculate: (R

®
Al3, 4)
21 the distance from the point A to line [; \

A2, 7

413 1 _\
=1 the distance from the origin O to line [. f >

6 o 3 x
13

Given A(5, 7), B(-2, 3) and C(8, -2), the vertices of triangle ABC. Calculate the length of the
altitude AH from vertex A.
BC:x +2y-4 =0. mAH =345

Calculate the distance between the parallel lines [, and [, if [|: 2x + 3v — 6 = 0and L: 4x+ 6y + 3 =0.
15

2413

- Given A(2,5),B(1,-2) and C(8, 5), the vertices of triangle ABC. 1y

A C
Calculate the perimeter of triangle ABC. % »
m-A_6:6;m%:7E;mZE:5E
Perimeter AABC = 6 + 125 units
H

~1 Explain how to calculate the area of triangle ABC and 1
calculate its area.

— 0
~ We calculate the length of one of the bases (mBC for example).

m?-
=¥

-~ We calculate the length of the altitude relative to that base (m;—ﬁ).

- We deduce the area of the triangle using the formula A = % mBC x mAH .

mI_ZE=7J:?_;BC:x—y-—3=0;mKE=3E;AreaL\ABC=21 u?

A quadrilateral ABCD has vertices A(2, 4), B(1,0), C(7, 2) and

. y
D(5, 5).

What type of quadrilateral is ABCD? Justify your answer.
A trapezoid, since AD // BC. D
In fact, a_=a_ =1, A

AD BC 3

Calculate the area of quadrilateral ABCD. C
BC:x—3y-1=0;mm=-ﬁ_~%;mgc—=2lﬁ;mxﬁ=m 1__8 :
Area ABCD = 16.5 u? ol 1 >
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Evaluction 3

Given two points A(-2, 1) and B(4, -3), determine
2} the distance between A and B. {52

the coordinates of point M, mid-point of segment AB.

M(1, -1)

¢} the coordinates of point P that divides segment AB in a ratio of 2:1 from A.
P(2.3)

the slope of the line AB. 3

2% the equation of the line AB in

2 _1
X~-3

1. functional form;, ¥ =73 2x+3y+1=0

2. general form.

What kind of triangle is ABC with vertices A(1, 2), B(2, 4) and C(3, 1)? Justify your

answer.

mAB = 5; mAC = 5; mBC = 10 (mBC)? = (mAB)? + (mAC)2. AABC is an isosceles right triangle.

Using the point A(3, 2),
2} draw the line [; passing through A with a slope of %

draw the line [, passing through A with a slope of ~~§—.

y

draw the line [; passing through A with a slope of zero.

=

draw the line I, passing through A with an undefined
slope. I, L

Draw the following lines in the Cartesian plane on the
right, and complete the table below.

[ =3x+ 5y~ 15=0 Liy="x+2
[: 2x—~10=0 d;:3y+6=0

3
[ % -5 3

l

-3 8
ZZ g 3 2 ' L
L, does not 5 does not exist

exist

14 0 does not exist -2

-6

The equation of a line [ is 2x — 3y + 12 = 0. Determine

the x-intercept

e b

the equation in functional form.

0 the y-intercept.
y = —g-x +4

106 Chapter 3 Analytic geometry
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Find the general equation of Ay
: A2, 4)
L]
the line passing through B and parallel to line AC.
xX+y-3=0 e

I — B B{1,2) C(5,1)
o} the line passing through B and perpendicular to the line R

AC. x-y+1-0 =~ I 0 x

7. Find the equation of the line passing through A(6, 2) and B(9, 4) in the given forms,
- . 2 .
; functional form_v=%x-2 ) general form “2X+3y+6=0

+; Find the equation of the line [, passing through A and parallel to [. 3x-4y+5=0

2} Find the equation of the line L, passing through A and perpendicular to .
Ax+3y-10=0

The lines /, and L, on the right are parallel. The equation of A} y I,
line {; is:xc — 3y + 45 = 0. ;
Find the y-intercept of line L if it passes through the point -
A(15,10). gl
ly: v =%x + 5. The wintercept of I, is 5. ' A(15, 10)
R e S B U R
0 e

Consider the points A(3, 4), B(=1,2) and C(8, -1). Calculate the distance from point A
to line BC.

BC:x+3y-5=0. d(A;BC)=717=1/1_5

e A8, 20)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, C(24,12)

o
®
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