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CHALLENGE 5

4. What kind of triangle is ABC whose vertices are A(1, 2),
B(4, 4) and C(3, -1)?

mAB =-J-1_§, mAC =f1-5, mBC =426

mAB = mAC and <mf3—(-3}2 = (m_A-B)Z + (mKE)z

= Triangle ABC is a right isosceles triangle.

2. Draw the line [ whose equation is 2x + 3y — 12 = 0.

2. Determine the equation of the line
a) ll' 3x+2y-6=0
b) 17 - x-2=0

Q L, ¥-3=0

4. Calculate the distance from the point P(5, 3) to the line
passing through the points A(0, 4) and B(4, -2).

1:3x +2y-8=0
d(P, 1) = {13

3. Calculate the area of triangle ABC.

10.5 u?

. 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: $7428
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14+
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# R(200, 300}
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Distance between two points

MNeTIVITY 1 Distance hetween two points

a) Consider the following right triangle with vertices A(1, 1), B(4, 5) Ay B
and 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 -
o] %
b) Consider the following right triangle ABC such that x, < x; and
yA < Y-
1. Explain why x- = xy and y. = y,.
Segment BC is vertical and segment AC is horizontal.
2. Express mAC in terms of x, and x;. mAC = xg -~ X,
3. Express mBC in terms of y, and yj. mBC = 5 - Ya e
4. Deduce mAB.
(mAB)* = (mAC)® + (mBC)® = (mAB)* = (x, - x,)2 + (v5 - v,)?
= mAB = .J(.vcl;3 ~xa )2+ (yg ~v,a)?
DISTANCE BETWEEN TWO POINTS
* The distance between two points A{x,, v;) and B(xy, v;,), noted Ay
d(A, B), is given by the formula: 8
Votmmm-n--ce
/" i
d(A,B) = Jlxg — x, 0 + (v — v,)? 7
v, b-o !
A
+ A distance is always positive or zero: d(A, B) = 0. E E
{ >
» Given two points A and B, we have: d(A, B) = d(B, A). o x, X{B x
Ex.: The distance between A(-2, 1) and B(1, 3) is: Ay
AlA,B) = v (1 +2)2+(3-1)2
; B(1,3
=9 +4 f'( )
— P e
— 13 A-2,1)
o 14
o e
132 Chupter 5 Analytic Geometry © Guérin, éditeur ltée
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1. Calculate the distance between the following points:

a) (1,5)and (2,3) A5 b) (-1,2)and (1,2)___ 2
¢) (1,-2)and (2,5) __450 =542 d) (-1,-3)and (2,3)__+45 =345
e) (1,2)and (-2, 1) _410 f) (-3,-1)and (2,-3)__+429
2. What distance separates the following points? Ay
E
a) AandB Y13 b) BandC _ 48 =272
A
¢) Cand D _4 d) DandE _3 c
\ 1+ D
1’ %
B
3. 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) = J13
d(B, C) = y20 and d(A, C) = {17 .
Perimeter of AABC = {20 + 13 +417 ~ 12.20 u. B‘<
[~ -
4. a) Given arandom point M(x, y) of the Cartesian plane. 0 1‘\& . x
Show that d(0, M) = Jx2 +y2 .
d(0, M) = Jx-0) +(y-0)7 = JxZ +y? 1Y .y
b) Given A(-2, 3), B(1, =2) and C(-3, 4). Calculate:
L dOA) 4B 2. d0.B). B 3. do.C). 5 / .
ol x
B. Given A(3, 3), B(-4, 4) and C(5, 1) the vertices of triangle A
ABC on the right, and H(2, 2) the foot of the altitude to side
BC, calculate the area of triangle ABC. B<
mBC = {90 = 3410, mAH = {10. Area A ABC = 15 u?
1+ c
o[ | e

5. Given three points in the Cartesian plane A(-4, 1), B(1, 6) and C(1, 1).
a) Show that triangle ABC is an isosceles right triangle.
d(A, B) = mAB =450, 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.

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

7. 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(w, A) = d(w, B) = d(w, C).

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

© Guérin, éditeur ltée 5.1 Distance between two pOintS 133



Mid-point of a segment

M@rIvITy 1 Mid-point of a segment

a)

b)

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

34+ B
Verify that the x-coordinate of the mid-point of the segment is equalto |
half the sum of the x-coordinates of the end-points of that segment. In M

other words: x,, = Xp % A

:
A(1, 1); B(5, 3); M(3, 2). We have: 3 = 122, ;

What can be said of the y-coordinate of the mid-point? We have the same observation. yy 2

MID-POINT OF A SEGMENT

Given M the mid-point of segment AB with end-points A(x,, v,)
and Blxy, vp).
The coordinates of M are:

X, X Y, Ty,
xM_ AZ B!YM 2

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

=145 44 -2

X =T =2,y = 5 = 1.

Therefore, we have: M(2, 1).

134

Determine the coordinates of the mid-point M of segment AB in each of the following.
m(-1, 3| M|-1,-3]

a) A(2,1);B(=3,5) b) A(-3,-1);B(2, -5)

/ \ M ;5.., 1

9] At—%, %} 8(3, —%) i 8] d) A(2a,-3b); B(4a, -b)__M(3a, -2b)
N

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

w(3, 3)

a) What are the coordinates of the centre w of this circle?

b) What is the radius of this circle? _¥29

Given A(2, 3); B{=1, 1) and C(3, -1) the vertices of triangle ABC. What is the length of the
median AM? 410

Given M(1, 2) the mid-point of segment AB. Determine the coordinates of B if the coordinates
of A are A(-3, 4). __B(5, -8)

Chapter 5 Analytic Geometry © Guérin, ¢diteur ltée
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Slope of a line

A\@TPIVITY 7] Rate of change and slope

We know that every direct, partial or zero variation function is
represented by a non-vertical line in the Cartesian plane.

a) Is the rate of change of a direct, partial or zero variation

function constant? __Yes

b} Calculate the rate of change of the function frepresented on
the right and interpret it.

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

4

Ax =3

: iA =2
Ax =3 Y

Ay

i
ra

1

)

1

X

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
called the slope of the line.

line, the function’s rate of change which remains constant is

SLOPE OF A LINE

5-2

. . 3
The slope a of the line [ is equal to a = 3.

3~1

To a positive variation of 2 units on the x-axis, there is a
corresponding positive variation of 3 units on the y-axis.

X-axis.
We distinguish four cases:

» GivenAlx,,v,) and Blxg, y;) tworandom points on a line . The slope
of the hne) noted a, is equal to:
a = 28" Ya
Xp = X4

Ex.: Given A(l1, 2) and B(3, 5) two points on the line [ on the right.

¢ The slope of a line gives the inclination of the line with respect to the

AY

i 1
1 1
1 1
| {
¥ 1
1 3

acute angle obtuse angle

zero angle

right angle

y 4 y

NS
.

=4

/0«/ x 0 \ x 0

=Y

0

X

positive slope negative slope

zero slope

undehined slope
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A. a) The line [ on the right passes through A(1, 1) and B(4, 3).
1. What is the sign of the slope of line [? Positive

2
2. Calculate the slope of line L. 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 __ Positive  variation of 2 =%

units on the y-axis.”
b) The line [ on the right passes through A(1, 4) and B(4, 2).
1. What is the sign of the slope of line [?__ Negative

2
3

2. Calculate the slope of line L.

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  yariation of 2
units 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
verify that it is zero.
2-2 _0 _
A(I,Z);B(4,2);a=j4—j~i-——3~-—0 5 B ]
14
o e
d) The line [ on the right is vertical (parallel to the y-axis). Ay !
Using any points A and B of your choice, calculate the slope of
line [ and explain why it is undefined.
A(3,3) B3, 1) a =123~ lg-. Dividing by zero is impossible;
= A
therefore the slope of line | is undefined.
14 4B
3 he li : : 0 ; g
4+ Calculate the slope of the line passing through:
-4 W2 A
a} (2, 1) and (-3, 5). 5 b) (-3,1)and (2,-1). °5 ¢} (-2,-3)and(1,5). 3
‘ , 3 4 1y .25 A 11
d) (-2,4)and (-3,-7). 3_ ¢) [g. 3 and ES %)} _"18 ) (0.2;-0.8)and (1:1.4). 7
3. What is the slope of each of the following lines
a} Ay @} Ly C} Ny ‘j} by
//
1- 1+ 1 14
T = 0 ; e 3 ; NG 5 1? >
as= -é— a= é— a= -—g— a=2

136 Chapter 5 Analytic Geometry
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&. Given A(], 2) and B(5, y). Find the value of y so that the slope of line AB is %

v=4
3. Given A(l, 2k) and B(2k + 1,5) two points on the line . Determine the value of parameter k if:
a) the slope of lis equal to % k= ; b) the slope of lis equal to —;_—. k=-5
¢) the slope of lis zero. k=2 d) the slope of [ is undefined. k=0

B. Given A(3, 6), B(—4, 4) and C(6, 2) the vertices of triangle ABC. What is the slope of the median
3
AM from vertex A? 2

M\eTIVITY 2 Drawing a line given a point and the slope

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

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

2. We draw the line AB. /

b) Explain how to draw line [, passing through A with a slope of ~%. Draw of NG
the line. ‘ z

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

2. We draw the line AC.

<) Explain how to draw line [, passing through A with a slope of zero.
We draw the line parallel to the x-axis passing through A.

DRAWING A LINE GIVEN A POINT AND THE SLOPE
* The method illustrated below enables to draw a line when a point A on the line and the slope
a are given.
Ex.:A(l,Z)anda:% Ly Ex.: A(l, 2) anda:—% Ay
1. From A, we move 2 units B 1. From A, we move 2 units
to the right and 3 units to the right and 3 units =
upward to reach point B. +3 downward to reach point B. 1] -3
A
2. We draw the line passing 0, 2. We draw the line passing —§ ; %
through A and B. T through A and B. a\
o, e
© Guérin, éditeur ltée 5.3 Slopeof aline 137



7. Draw the line passing through A with the slope a.

a) A(l,l)anda:;f b) A(l,4) anda=~§
Ay b v
B
+3
1_-A
i +4 B
A >
d) A(l,-l)anda =2 e) A(l,2)anda=-2

Ay a/ \Ay

A 43 0:\5 x

METIVIERY 25 Parallel lines — Perpendicular lines

a) Given A(1, 3) and A’(3, 1) two points on the Cartesian plane.

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

2. Draw the line I passing through A’ with the slope a’ = 2,

3

() A("'l;

s

A

1.4

3) andaz—-—é—

i

f) A(2,3)anda=0

Ay

N/

3. What can we say about the relative position of the lines [ and ['?

They are parallel.

b) Given the point A(1, 2) on the Cartesian plane.
1. Draw the line [ passing through A with the slope a = %

2. Draw the line [’ passing through A with the slope a’ = —-3—.
3. Show that the lines [ and [’ are perpendicular._B(4, ¥ € L

C(3,-1) € I'. mAB = +/13; mAC =+13; mBC =426

Since mAB’ + mAC_ = mBC’ then the AABC is a right triangle in A.

2 8 __,
4. Verify thata-a' =-1. _3_ "2

T

AY
[}
A L
A / )
~

138 Chapter 5 Analytic Geometry
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PARALLEL LINES — PERPENDICULAR LINES

s Given two oblique lines [ and I’ with slope a and a’ respectively. We have the following

equivalencies:
I <a=a [l ®a-a =-1
Ay
The slope
of one is
the negative

reciprocal
of the other
slope.

B. a) GivenA(0,-2),B(4,1),A’ (0,2) and B’ (4, 5) four points on the Cartesian plane. What can
be said about the lines AB and A’B’? Justify your answer.
a=3 da= 3. Since a = a 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 the liness AB and A’B'? Justify your answer.
= —‘;, a = 3—2- Sincea x a =-1 then AB L A'B'.

8. 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.” P
Given M and N the respective mid-points of AB and AC. We have: M(1, 3), N(4, 6). 7

Slope of MN = 1; slope of BC = 1. Therefore, MN//BC.

10. Given A (1,2), B(3,4), C(6, 1) and D(4, —1) the vertices of the quadrilateral ABCD;SEOW that
the quadrilateral ABCD is a rectangle. h

We need to show that the opposite sides are parallel and at least one of the angles is a right angle.

Slope of AB = 1, slope of CD = 1, slope of AD = -1, slope of BC = -1.

We have: AB//CD, AD//BC and ABLAD.

11. Given A(0, 3), B(1, 0), C(4, 1) and D(3, 4) the vertices of the quadrilateral ABCD. Show that
the quadrilateral ABCD is a square.

You need to show that the sides are congruent and at least one of the angles is a right angle.

m_A_B=m73~C~=mE—ﬁ=mK5=JIO

Slope of AB = -3, slope of AD = -}’7 AD 1| AB, since the product of the slopes is ~1.

5.3 Slope of aline 139
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Intercepts of a line

ACTIVITY ] xintercept and yintercept

When a line intersects the x-axis at the point A(a, 0) and the y-axis at the
point B(0, b), the number a is called the x-intercept and the number b is
called the y-intercept of the line.

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

-2
< T 3 .
b) What is the slope of this line: o \x
¢) 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

X-axis.

y-axis.

* The x-intercept and the y-intercept are called the intercepts of a line.
Ex.: Consider the line [ on the right.
— The x-intercept is 2.

* The x-intercept is the x-coordinate of the point of intersection (if it exists) of a line with the

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

- The y-intercept is 3. \ B(0, 3)
* The x-intercept of a horizontal line does not exist and M
the y-intercept of a vertical line does not exist, 14
 \ A2, 0) R
of 7N\ x
1. In each of the following cases, determine the intercepts.
a} }y b) Ay C) Ay d) Ly
/. i i il
T > 0 / x o x o] x
1 1 1
/ —

x-intercept:

x-intercept: -2 x-intercept: 3 does not exist
v-intercept: 3 v-intercept: ~1 v-intercept: 2

120 Chapter 5 Analytic Geometry

x-intercept: 3

v-intercept:
does not exist
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2. In each of the following cases, draw the line knowing that

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

AY

¢) - the x-intercept is equal to 1.

— the y-intercept does not exist.

Ay

=Y

b) - the x-intercept is equal to -2.
. — the y-intercept is equal to 2.

A

/

h Y

o

/' 0

RY

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

Ay

3. In each of the following cases, draw the line knowing that

a) — the slope is equal to 2,

Q)

3

— the y-intercept is equal to 2.

~ the slope is zero.

=Y

~ the y-intercept is equal to 3.

Ay

© Guérin, ¢diteur ltée
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b) - the slope is equal to «—%.

— the y-intercept is equal to 4.

Ay
X

.
\ x

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

®

5.4 Intercepts of a line
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Functional form of the equation of a line

A\eriviTy ] Functional form

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

A line [ has the equation:y = %x + 1. Draw the line in two different ways:
a) Using a point (the y-intercept) and the slope of the line.
b) Using a table of values.

=Y

/o

FUNCTIONAL FORM OF THE EQUATION OF A LINE
e Given a non vertical line [ with slope a and y-intercept b. The functional form of the equation
of the line [ is:
o This equation is called the
y=ax +b functional equation
’ of the line.
Ex.: Given Ly = 3xF 1.
Ay
— The slope of the line lis a = %—
— The y-intercept of the line lis b = 1. !
The line [ is drawn knowing its slope and y-intercept or by making
a table of values: . +2
P i .
Randomly choose — N ) We determine the values of y
values of x. 0 1 using the equation of
\ 3 3 the line.
»  We have the following cases:
a#0andb#0 a=0andb#0 a#0andb=0
Ex.: y=-2x+3 Ex.. y=2 Ex.: y=3x
y y 2 y
Oblique line Oblique line
not passing Horizontal passing
through the line through the
origin. T T origin. 2 -
[} ; \ x 0 ; x 1 %
s If [is a vertical line, its Cartesian graph cannot represent a function. It is therefore impossible
to represent its equation in functional form.

142 Chapter 5 Analytic Geometry © Gueérin, éditeur ltée
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are aligned.

1. Giventheline Ly = ~_43-x + 3. Ay

a) Determine:

-3
1. its slope; ___ 4 2. its y-intercept. 3 ! w
b) Draw the line [in two different ways: 3 g
] ¥ -3
1. using the slope and y-intercept. i
2. using a table of values. . \ S
) of x
2. Draw each of the following lines. ]
a) lry=2x-1 b) L:y=-2x+3
Ay Ay
Determine 1,
3 points
on the line
to verify
that they 2 3 : 2 -1 1

\o
—y
=Y
&
<Y

3. For each of the following lines, determine the slope, y-intercept and the functional equation.

a) \ Ay b) -~ 4y 9 Ay
\ /

1 14 1+

0

/.H
=Y
....AO.
< ¥
...ao_
2 Y

y=—3x+3 =-31-x+2

3 v=0x+3

4. Given Ly = »-i—x + 1. Determine the slope of the line [ in two different ways.

a = ——

a) Using the equation of the line. 4

“2);aq=2-1__3
b) Using the slope formula with any two points on the line. AO.1). B4, -2)ia = 5= = -3

5.5 Function form of the equation of a line 143
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/ACTIVITY 72 Relative position of two lines

a) 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?
b) Two lines [, and [, do not have the same slope. What can we say about the relative position of
these two lines if
1. the product of their slopes is —17?
2. the product of their slopes is not ~17

RELATIVE POSITION OF TWO LINES

Given two linesky=ax+bandl"y=a'x+ b'.
We distinguish the following cases depending on the values of the parameters a, @, band b’

They are coincident

They are distinct and parallel

They are intersecting and perpendicular

They are intersecting

a=a andb # b =a andb="0 axa =-1 a#a anda-a # -1
Ay Ay I L v A
b b
1 I 1 b
A A
) e ) e
rals 0 o’ x
Distinct parallel Coincident parallel Perpendicular Non perpendicular
lines lines lines intersecting lines

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

a) Ly=2x+1 b) l:y——-%x—%—l <) l:y:i—x—Z
[''y=2x-3 l’:y;————‘;-x~—l l':y:——“}x+2
| distinct parallel | perpendicular | Non perpendicular intersecting
2. Ay /) 2. hy l 2. Ay
N

/o \ 1 0/\\1’x

P
/ '

. Given the line L'y = (2k + 1)x + 1. Find the value of parameter kif:

_3 ,
a) The line [ passes through A(-1, —3).’:_2 b} The line [ has a slope of —‘31
k=1

wY

=Y

=1
k= 6

¢) The line [ is parallel to I y = 3x — 2.

=3
d) The line lis perpendicular to [':y = 2x — 3. k=4

144 Chapter 5 Analytic Geometry © Guérin, éditeur ltée



General form of the equation of a line

A\erIvITy <1 From general form to functional form

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

a) Given the line [ with the equation: 3x + 2y — 6 = 0.
Justify the steps which enable you to get the functional form of the equation of line /.

3x + 2y —6 = 0

o 2y = -3x + 6 Subtract 3x and add 6 to each side of the equation. \\ y
N y = -_—;-X + 3 Divide each side by 2.
b) For this line [, igentify 1+ 1 .
1. the slope. 2 2. the y-intercept. 3 0| \ x
¢) Draw the line [. l

GENERAL FORM OF THE EQUATION OF A LINE

* The general 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. (general form)
Find the functional form of [:
2x—-3y+6=0&-3y=-2x—-6

Sy= -g—x + 2. (functional form)

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

Ex.: Given the line [y = i—x + 1. (functional form)
Find the general form of [:
yz—i—x+1<::>——-§—x+y—- 1=0 " (general form)
& -3x+4y —4=0. (other general form)

Note that the functional form (when it exists) of a line is unique.
However, a line can have many equations in general form that are all equivalent.

* We distinguish the following cases:
a#0andb #0 a=0andb #0 a#0andb=0
Ex.: [2x -3y +6=0 Ex: 2y —-6=0 Ex.: [3x-12=0

4 y g Y i

The line is / The line is ! The line is
abligue / horizontal vertical
14 1 14

1 3 H

ol 7 x ol 7 % of *

* The general form of a line always exists regardless of its position in the Cartesian plane.
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4. Explain why each of the following equations is not an equation of a line.
a) 2 — 3}72 +1=0 The y term is not first degree.

b) 5x2 — 2y + 1 = 0 The x term is not first degree.

The x term is not first degree. L% = Zx"].

c)3—3y+1-:0 ~
X
d) 2x -3y +1=0

% Write each equation in general form and indicate the position of the line.
x+8y-5=0 x+4=0
a) 2x—6y=3x+2y -5 oblique line b) 2(x~1)+3y=3y-2) +x vertical line
y+3=0 2x + 3y =0
C) 3(36 + 1) — Zy = 3x — By horizontal line d) Z(X — 3) +- 3)’ — .. oblique line

The v term is not first degree. u;;' = y%) .

™ _ Write each of the following equations in functional form {y = ax + b).

.3
a) 3x—5y+15=0 y=35x+3
-2
b) 2x+3y—-6=0 y= 3“25
__1._5
<) 2(3x — 2y) — 5(2x + 4y) = 10 Vo6 12
2
X v o_ y=-Zx+2
< _§+3_1 2 q
o) x=2-2 Y 33
x 1 3

. Write each of the following equations in general form {ax + by + ¢ = 0) where a € Z,
beZ ce Z.

a) y=2x-3
b) =2x4+6 2x-3y +18 =0
- 3

2x~-y-3=0

¢) 2(3x — 2y) + 5(2x + 4y) = 10 16x + 16y - 10 = 0

d) X4+Y¥=1 3x+5y-15=0

< R
(o

2x-3y-8=0

r2_2
9 173

B _ Given [ 2x — 5y + 10 = 0. Determine if the following points are on L.
2) A0,2) Yes b) B(-5,0) Yes_ ) C(5,4) Yes  d) D(10,-6) Ne_ e) E(-10,-2) ¥es

. Consider the line with equation 3x + 5y — 2 =0.

Determine the slope of this line. 5

7. The line I: =3x + 4y + 12 = 0 passes through A(m, -6) and B(8, n). Determine m and n.
m=-4;n=23
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ACTIYITY 2 Finding the intercepts of a line
Given [: 2x + 5y — 10 = 0.
a) 1. Explain how to find the x-intercept of the line [. ~,

Replace y by 0 in the equation and deduce the value of x. 1_:\_
5

2. Find the x-intercept of the line L. o ==
2x - 10 = 0 = x = 5. The x-intercept is 5.

b) 1. Explain how to find the y-intercept of the line L.
Replace x by 0 in the equation and deduce the value of y.

2. Find the y-intercept of the line L
5y~ 10 = 0 =y = 2. The y-intercept is 2.

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

CALCULATING THE INTERCEPTS OF A LINE

Given the equation of a line: LY

equation and deduce the value of x. B0 b

s To determine the y-intercept of the line, replace x by 0 in the
equation and deduce the value of y.

Ex.: [2x -3y +6=0 1+

e e

Ala, 0

Calculating the x-intercept

Calculating the y-intercept

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

x = -3

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

y =2

* To determine the x-intercept of the line, replace y by O in the l
)

AY

)
\ >x

0,

}

i
2
1
0

The x-intercept is -3. The y-intercept is 2. 3

. Find, if they exist, the intercepts of each of the following lines.

a) 4x — 5y +20=0 a=-5b=4 b) y:—%x%—G a=9b=6

<) XY a=6,b=2 ti} 2x—10=0 a = 5, b does not exist
6 2
e} 3},+ 12 =0 a does not exist, b = -4 f} x—y=0 a=0,b=0
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8. Find the intercepts of the line and then draw the line.
a) [[:2x+5y+10=0 by L:-3x+4y-12=0

0 {-2.5 } > 01-2 :
02 x —-LN 1 x
-2

190. Draw the following lines given their equations.
a) 2x-6=0. b) 3y+9=0. ¢) 2x —3y=0. d) x+y=0.

Y AY AY 4

®Y
=Y

[,i4x =5y +10=0 g— 125 2
AY
N
Lix+2y-6=0 -1 6 3 /
14
i2x=7=0 does not exist |does not| %  does not j t \ >
exist 2 exist / 1
[:2v+3=0 y:_§ o (doesnoti _3 L
v } 2 exist 2 I .
5,
[:2x—y=0 y =2x 2 0 0
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RELATIVE POSITION OF TWO LINES

s Giventwolineslax+by+c=0and!:a'x+by+ ¢ =0.
The relative position of the lines [ and I is determined by comparing the ratios

4, b and &
a b ¢

i

a ,b a b ¢ a b ¢
a'¢‘57 a’_E_’#c’ a b ¢
AY 4 l AY I

A
l ’
lr / /l(
>< a
-] -
/0 =

intersecting lines

coincident parallel lines

distinct parallel lines

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

¢) L2x+3y-3=0
I'3x -2y +6=0

a) L2x -4y +6=0
[:3x—-6y+9=0

b) [2x+3y-6=0
['3x+45y+9=0

They are distinct parallel
2_ 3 -6

L2220 A .-
3 .

a5 9 1.

They are coincident They are intersecting

wito

=3
-2

2. \\y 2. )’A/lf
l

i ~ 1‘\ > E

T ~J % 2 BN
\
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AeTivrTy ] symmetrical form

2] 1)

The symmetrical form of the equation of a line is: =+ < = 1 where a and b \A y

represent the x and y-intercepts respectively.

a) Determine the symmetrical form of the equation of the line [ on the right.

Symmetrical form of the equation of a line

X+ ¥ =7 14
2 3 3 1
b) 1. Find the slope of the line . z . 0 4 \l x
2. Find the functional equation of the line [. y=-gx+3
SYMMETRICAL FORM OF THE EQUATION OF A LINE
The svmmetrical form of the equation of an oblique line not passing LY

through the origin is:

where a is the x-intercept and b is the v-intercept.

0 y
Ex.: The line [ on the right has the symmetrical equation: :%— + -—;—— = 1. Ay
The x-intercept of line [ is -3.
The y-intercept of line [is 2. /
2
1
-3 \
AR

7. Determine the intercepts of each of the following lines.

a} %-T'"—%—:l a=2,b=-3 b} é__}z_:l a=5b=-2
- 5
- N E = . =§_ '-_-_g
¢ XY =1 a=4b=2 dy Zx 3 o a=3b=3
4 2 5 2

2. Justify the steps which enable you to write each equation in symmetrical form.

a) 2x+5v+10=0« 2x + 5y =-10
EE

-10 =10
XY =

We subtract 10 from each side.

We divide each side by -10 to get 1 on the right side
of the equation.

We get the symmetrical form.

5 2

150 Chapter 5 Analytic Geometry

© Guérin, éditeur ltée

€Y 4 4y Y Y 4y gy

£Y Y Y 4 Y

£y £Y ¢ Y

LY £ £y 4% €Y £Y €)Y &

%

H

€% &%

[ £ » [0 T I T A [ t»

[ U T T B TR I






