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DP IB Maths: Al SL s

Your notes

3.1 Geometry Toolkit
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3.1.1Coordinate Geometry 4

Your notes
Basic Coordinate Geometry

What are cartesian coordinates?

= Cartesian coordinates are basically the x-y coordinate system
= They allowustolabel where things are in a two-dimensional plane
= Inthe 2D cartesian system, the horizontal axis is labelled x and the vertical axis is labelled y

What can we do with coordinates?

= |f we have two points with coordinates (x7, y7) and (x2, y2) then we should be able to find
= The midpoint of the two points
= Thedistance between the two points
= The gradient of the line between them

How do | find the midpoint of two points?

= The midpointis the average (middle) point
= |tcanbe found by finding the middle of the x-coordinates and the middle of the y-coordinates
= The coordinates of the midpoint will be

X1+ X2 y1+ _y2
2 ’ 2

= Thisis givenin the formula booklet under the priorlearning section at the beginning
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How do | find the distance between two points?

= Thedistance between two points with coordinates (xj, y;) and (x2, y2) can be found using the formula

d= \/(XI_X2)2 + (= 7))

= Thisis giveninthe formula bookletinthe priorlearning section at the beginning

= Pythagoras’ Theorem a? = b2+ ¢? isusedtofind the length of aline between two coordinates

= |fthe coordinates are labelled Aand B then the line segment between them is written with the notation
[AB]
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How do | find the gradient of the line between two points?

= The gradient of aline between two points with coordinates (xj, y7) and (x2, y2) can be found using the

formula
YT
m -
X, — X
2 1
= Thisis givenin the formula bookletundersection 2.1 Gradient formula
rise
= Thisisusuallyknownas Im= ——
run
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@ Worked example ,

Your notes
Point A has coordinates (3, -4) and point B has coordinates (-5, 2).
i) Calculate the distance of the line segment AB.
A:(3 -4) 8:(-5 2)
A A R
x Y e ') 'd!.

Formula {or distance between two pounts:
d- o ‘J(xl = xl)z ¥ (Eju s vt)z
Sub Coordinokes for A ond B udo the

go( mula :

d = J(3-69*+(-4-2)

= J82‘+(-6)2= W

d = 10 uniks

ii) Find the gradient of the line connecting points A and B.
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A:(3 -4) B8:(-5 2)
y P

x, Y X2 3:.

Formula For amd-.'e.n{-. of o lne Seamenb

m = 5?_ - 51
Ko =X,
Sub Coordinotes for A ond B ko the
#o(nmkq :

m = 2__"-
=l =~

+|w

L
-2

— )
= &

iii) Find the midpoint of [AB].
A:(3 -4) B: (-5 2)
" bt 2 X
X, 'dl X2 5'—

Formula for te midpoint of two coovrdinotes:

J

7 y 2

(;c,-t-‘x-._ ‘5;1'57.)

Sup values dn:

BB =442
Midpoink = (3 7_( e, ",: = o ==1)

Midpoint = (-1,-1)
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Perpendicular Bisectors
What is a perpendicular bisector?

= Aperpendicularbisector of aline segment cuts the line segment in half at aright angle
= Perpendicularlines meet atrightangles
= Bisectmeansto cutin half

= Twolines are perpendicularif the product of their gradients is -1

How do | find the equation of the perpendicular bisector of aline segment?

= Tofind the equation of a straight line you need to find
= The gradient of theline
= Acoordinate of apoint ontheline

= To find the equation of the perpendicular bisector of aline segment follow these steps:
= STEP1: Find the coordinates of the midpoint of the line segment

= We know that the perpendicular bisector will cut the line segmentin half so we can use the

midpoint of the line segment as the known coordinate on the bisector
= STEP 2: Find the gradient of the line segment
= STEP 3: Find the gradient of the perpendicular bisector
= Thiswillbe -1divided by the gradient of the line segment

= STEP 4: Substitute the gradient of the perpendicular bisector and the coordinates of the midpoint

into an equation for a straightline
= The point-gradientform ¥ — yl =Im (X— Xl)istheeasiest

= STEP 5: Rearrangeinto the required form
» Eithery = mx + corax + by + d =0
= These equations for a straight line are givenin the formula booklet
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@ Worked example /

Your notes
Point A has coordinates (4, -6) and point B has coordinates (8, 6). Find the equation of the

perpendicular bisector to [AB]. Give your answer in the form ax + by + d=0.

Step !: find the coordinates of the midpoint :

A-(/fr, -¢) B (3, 8)
X, ﬂl X2 32-

Sub values da:

'

i 2 .

(x1+xl Lél*‘jz)

. TR = D ) _(s. 0
M\O\POu\t = ( 2 ’ 7 = ( s )
Step 2: Find the %rcxd-.'@.nh of [RB] 3
m = L\'S?_ - 5\ = 6 - 6 = 1_2_ = 3
2y — ¢, 3 - & +
Step 3 Find the grodient of the perpendiculor
bisector [
frl_J: = _FfT') — '-_I-S

Step & Substitute 6f‘adierd: ond  coordinate nte an

eq,mtion for o stmgglﬂt Livne .
ingert Coovdinates of the midpoink.

(5—5{) = mlx-%))
(fj w ) =*%(x -6)

Step 5: Reo\rraneja Mo the form ax + by +d =0

(y-0) =-3(=x-6) (-9
—313=3C—5 (3)
Bt

x + 3y -6 =0
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3.1.2 Arcs & Sectors

Length of an Arc
Whatisanarc?

= Anarcisa part of the circumference of a circle
= |tiseasiesttothink of it as the crust of a single slice of pizza
= Thelength of anarc depends of the size of the angle at the centre of the circle
= |fthe angle atthe centreisless than180° then the arc is known as a minor arc
= This could be considered as the crust of a single slice of pizza
= |fthe angle at the centre is more than 180° then the arc is known as a major arc
= This could be considered as the crust of the remaining pizza after a slice has been taken away

How do | find the length of anarc?

= Thelengthof anarcis simply a fraction of the circumference of a circle
= The fraction can be found by dividing the angle at the centre by 360°

= The formula forthelength, ], of anarcis

1 X2Tmr

" 360

= Where @isthe angle measuredin degrees
= Tistheradius
= Thisisinthe formula booklet, you do not need torememberit

O Examiner Tip

= Make sure that you read the question carefully to determine if you need to calculate the arc length
of asector, the perimeter or something else thatincorporates the arc length!
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@ Worked example

Acircular pizza has had a slice cut fromit, the angle of the slice that was cut was 38 °. The radius of the
pizzais12 cm. Find

i) the length of the outside crust of the slice of pizza (the minor arc),
A dia.amm wll  help:

38¢ Q.—..m‘i'f\O("

orc

12em
Formula for the Leagth of an arc:
A =3%0x 21y
Subosthikute :
i =§—§Ox 27 (12)

=38 = F958F.cm
15

J..ensl')\ of crust = 7.96 cm (3sf)

ii) the perimeter of the remaining pizza.
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A dio.grwn will help:

major = olso partof
orc ~— & o Perimeker

Formula for the Leagth of an arc:

A= 3%0 Xainr
Substibute :
322
L =3 x 21 (12)

= 322 T __ Lenath of major oce
Tl = ngt N
Find perimetar:
P = majpr arc + radius + radius

3L + 12 +12 = 9.4345...cm
\S

0"

Pecimeter = al.& ecm (3sf)
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Area of a Sector /
Whatis a sector? Your notes

= Asectorisapart of acircle enclosed by two radii (radiuses) and an arc
= |tiseasierto think of this as the shape of a single slice of pizza
= The area of a sector depends of the size of the angle at the centre of the sector
= |fthe angle atthe centreisless than180° then the sectoris known as a minor sector
= This could be considered as the shape of a single slice of pizza
= |fthe angle at the centre is more than 180° then the sectoris known as a major sector
= This could be considered as the shape of the remaining pizza after a slice has been taken away

How do |l find the area of a sector?

= The areaof asectoris simply a fraction of the area of the whole circle
= Thefraction can be found by dividing the angle at the centre by 360°

= The formulaforthe area, A ofasectoris

- 2
A=360 T

= Where @isthe angle measuredin degrees
= Tistheradius
= Thisisinthe formula booklet, you do not need torememberit
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@ Worked example

Jamie has divided a circle of radius 50 cminto two sectors; a minor sector of angle 100° and a major
sector of angle 260°. He is going to paint the minor sector blue and the major sector yellow. Find

i) the area Jamie will paint blue,

Startk wdnm o diosrqm=

Minoc

K"
Q‘, sectoc

Formuwo. €oc the oreo of o. Sector:

A=3%Ooxn’(z

[[o]e) 2
Swbsticube: A = g T = 50
= 6250 T
q

= 2181.6b.. cm®

Blue oaceo = 2180 em™(3sf)

ii) the area Jamie will paint yellow.
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Start wtn o dCOSra».m‘-

Mayor
sectoc

FOfm\A foc the oven of o. Sector:
A i x-n;r‘l

= 360°
260 2
S@S&i’:.uk&: A = 360 x 7L x S0
= 62507

q
= 5672.32..cm®

Yellow oreoa = 5630 cm™ (3sf)
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