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3.1.1Coordinate Geometry

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?

= |fwe 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

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 \/ (%, = x)) V1™

= Thisis giveninthe formula bookletin the priorlearning section at the beginning

= Pythagoras’ Theorem a? = b2+ ¢? isusedtofind the length of aline between two coordinates
= |fthe coordinates arelabelled A and B then the line segment between them s 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

Y™

X7 X

m:

= Thisis givenin the formula bookletundersection 2.1 Gradient formula

rise
= Thisisusuallyknownas m= ——
run
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@ Worked example

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) B:(-52)
2 X R

X 3| X 51‘.

Formula {or distonce between two pounts:
d = J(x -x)"+ (y, - yu)*
Sub Coordinotes for A ond B wito tae

Fo( mula :

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

= ,37-4-(-6)7': JIOT

d = 10 uniks

ii) Find the gradient of the line connecting points Aand B.
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A:(3 -4) B:(-52)
p P

X
x, ',‘jl X2 3"-

Formula For emd.ie.ni-. of o lne Seamenb

M = 51'3!
xl-xl
Sub Coordinokes Lor A ond B ko the
‘cD(Mu\.Q."
m = 2_—". = i = —-é
-5 -3 ~% !
- |
= &

iii) Find the midpoint of [AB].
A:(3 -4) B:(-52)
7 o r X
x, Y X2 5'-

Formula for the midpoint of two coordinotes:

J

2 =

( o, + X U + :jz)
Sub values < :

B8 =hi2
Midgoints = (32352, 522 = (-1, =)

Midgoint = (-1,-1)

For more help, please visit www.exampaperspractice.co.uk
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3.1.2 Radian Measure

Radian Measure
What are radians?

= Radians are an alternative to degrees formeasuring angles
= Jradianisthe angleinasector of radiusTand arclength1
= Acirclewithradius1is called a unit circle
= Radians are normally quotedinterms of t
= 2mnradians =360°
= Trradians =180°
= The symbol forradiansis ¢ butitis more usual to see rad
= Often, whenmisinvolved, no symbolis given asitis obviousitisinradians
= Whilstitis okay to omit the symbol forradians, you should never omit the symbol for degrees
= |Inthe examyou should useradians unless otherwise indicated

& arc
,§ 4~ |ength = radius
LS

note:

How do |l convert betweenradians and degrees?

= Usem¢=180°to convertbetweenradians and degrees

180

= Toconvert fromradians to degrees multiply by T
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Tt
= To convert from degrees to radians multiply by ——

180
= Some of the common conversions are:
= 2m ¢ = 360°
s ¢ = 180°
T[C
- — =90°
2
T C
-5 =60°
3
T[C
- — =45°
4
T €
- — =30°
6

= |tisagoodideatoremembersome of these and use them to work out other conversions
= Your GDC willbe able to work with bothradians and degrees
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@ Worked example

i) Convert 43.8° toradians.

o
ca- TR = 1R0°

- (¢ =1g0°)

43.8° = 0764° (3sf)

Tt
ii) Convert T to degrees.

5T
4
5
4
7S

) (e =1%0°)
)

x|g0°

51
— =22%°

For more help, please visit www.exampaperspractice.co.uk
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3.1.3 Arcs & Sectors

Length of an Arc
Whatisanarc?

= Anarcisapart of the circumference of a circle
= |tiseasiesttothink of it as the crust of a single slice of pizza
= Thelength of anarc depends on 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 |l find the length of anarc?

= Thelengthof anarcis simply a fraction of the circumference of a circle
= Thefraction 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 for radian measure only
= Remember 2mradians = 360°
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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
pizzais 12 cm. Find

i) the length of the outside crust of the slice of pizza (the minor arc),

A dia.amm wll  help:

o (._.—..(“.H’\O('
33 orc

12¢em
Formula for the Leagth of an arc:
b i ='3%>" 21y
Subosthikute :
i =§—§ox 27 (12)

=38m = 79587 .em

15

Lensl'.}\ of crust = 7.96 cm (3sf)

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

major
orc ~—

= olso partof
» Perimeker

Formula for the Lengtn of an arc:

A =3%ox oy o &
Subostitute :
322
L =3g% 2T (12)
- %mglﬂr\sﬁ of major owc
F;I\O\ perime.tn.r:
P = majpr arc + radius + radius

= 3‘2-;-7!- +12 +12 = 9.4395...cm
\

Pecimeter = A1.& cm (3sf)

For more help, please visit www.exampaperspractice.co.uk
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Area of a Sector
Whatis a sector?

= 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 on 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 | find the area of a sector?

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

= The formulaforthe area, A, of asectoris

- 2
A=360 T

= Where @isthe angle measuredin degrees

= Tistheradius
= Thisisinthe formula booklet for radian measure only
= Remember2mnradians = 360°
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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,

Stoartk wdnm o dﬁoerqm'-

Minor

(—'
g sectoc

Formuwa. £oc the oren of o Sector:

A=3%ooxnf'z

| 2
Substituke: A = 3063 xT x 50

6250 1
C’

= 2181.6b.. cm®

Blue areo = 2180 cm™(3sf)

ii) the area Jamie will paint yellow.
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Minor
seckoc

_ 6 2
26 2z
Subsitute: A = Fgg xT x50
= 6250
C'

= 56%2.32..cm”

Yellow oarea = 5670 cm®™ (3sf)

For more help, please visit www.exampaperspractice.co.uk
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Arcs & Sectors Using Radians

How do luse radians to find the length of an arc?

0

= Astheradian measure fora full turnis 2‘]'[, the fraction of the circle becomes —/——

21
= Workinginradians, the formula for the length of an arc willbecome

I—i X2
=7 mTr

= Simplifying, the formula for the length, 1 ofanarcis

=10

= Oisthe angle measured inradians

= TI'istheradius
= Thisis givenin the formula booklet, you do not need to rememberit
How do l use radians to find the area of a sector?

0

= Astheradian measure fora full turnis 2‘]'[, the fraction of the circle becomes —/——

21

= Workinginradians, the formula for the area of a sector willbecome

= —ar B 2
A o mr

= Simplifying, the formula for the area, A of asectoris

1
A=—=1r0
2
= 9istheanglemeasuredinradians

= TI'istheradius
= Thisis givenin the formula booklet, you do not need to rememberit
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@ Worked example

Tt
Aslice of cake forms a sector of a circle with an angle of Z radians and radius of 7 cm. Find the area of

the surface of the slice of cake and its perimeter.

Droaw o diasram 3

5
=

cv™
|

Areo. of o sectoc: A =7r%0
Suostitute : r=F, O = %

A=5(@(F) - 4=

Area = 12.8cm” (32s£.)

Pecimetec = ove Lengin + 2 (ro.dius)
Lengtin of an owe: L =16
P =3(%) + 2(%)

Pecimeter = |+ F cm (3s£.)

For more help, please visit www.exampaperspractice.co.uk
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