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3.1.1Coordinate Geometry

Basic Coordinate Geometry
What are cartesiancoordinates?

= Cartesiancoordinates are basicallythe x-ycoordinate system
= Theyallowus to labelwhere things are inatwo-dimensional plane
= Inthe 2D cartesiansystem, the horizontal axis is labelled xand the vertical axis is labelled y

Whatcanwedo withcoordinates?

= |f we have two points withcoordinates (x7, yi))and (x2, y2)thenwe should be able to find
= The midpoint of the two points
= The distance betweenthe two points
= The gradient of the line betweenthem

Howdo Ifind the midpoint of two points?

= The midpointis the average (middle)point
= [tcanbe found byfindingthe middle of the x-coordinates and the middle of the y-
coordinates
= The coordinates of the midpoint willbe

X1+ X2 _y1+ y2
2 ’ 2

= Thisis giveninthe formulabookletunderthe priorlearning section at the beginning

Howdo lIfindthedistance betweentwo points?

Page 1 of 13
For more help visit our website www.exampaperspractice.co.uk



=

Exam Papers Practice

= Thedistance betweentwo points withcoordinates (x;, y))and (x2, y2) canbe found using the

formula
d = \/(Xl_ P+ (v = y,)?

= Thisis giveninthe formulabookletinthe prioriearningsection atthe beginning

= Pythagoras’Theorem a? = b2+ ¢? isusedto find the lengthofaline betweentwo
coordinates

= |[fthe coordinates are labelled Aand B thenthe line segment betweenthemis writtenwith the
notation[AB]

Howdolfindthe gradient of theline betweentwo points?

= The gradientof aline betweentwo points withcoordinates (x7, yj)and (x2, y2»)canbe found using
the formula

Y,~ Y,

m=
X, — X
2 1
= Thisis giveninthe formulabookletundersection2.1Gradient formula
rise
= Thisisusuallyknownas m= —
run
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@ Worked example

Point Ahas coordinates (3,-4) and point Bhas coordinates (-5, 2).

i) Calculate the distance of the line segment AB.

A:(3 -4¢) ®:(-52)
r R r R
X, 'dl X2 31.

Formulo {or distonce between two points:
d- = J(xu—xl)z-.- (31—31)2
Sub Coordinotes for A ond B ko the

‘@D(Mu\& :

d = \](3—(-5)>1+(—+—2)z

= J82+(—b)z= J|070
d = 10 uniks l

ii) Find the gradient of the line connecting points Aand B.

A:(3 -4¢) ®: (-5 2)
AR PR

X 'j t X2 v'-

Formula, for emo\ie.fl\-. of o lne SeSmenl::

m = 57."’3\
Ko =X,
Sub Coordinates '@0( A ond B ko the
gwfv\u\o\:
m = 2._—"- = 6 = _é
R — o 4
-5 -3 8
= -3
™ 4

iii) Find the midpoint of [AB].
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A:(3 -4) 8:(-52)
AR roR
X, 31 X2 31.

formula. for the. midpoint of two coordinotes:

7

A z

(x.-efxz 5'*'57-)

Sup values dn:

<+ (- - 2
Midgoing = (3256, 2522 = (-1, -0

Midgoink = (-1,-1) :
——

Page 4 of 13
For more help visit our website www.exampaperspractice.co.uk



E=l

Exam Papers Practice

3.1.2 Radian Measure

Radian Measure
What areradians?

= Radians are analternative to degrees formeasuring angles
= Jradianis the angleinasectorofradius 1and arc length1
= Acircle withradius lis called a unit circle
Radians are normallyquoted interms ofx
= 2rradians =360°
= gradians =180°
The symbolforradiansis cbutitis more usualto seerad
= Often,whenrisinvolved,no symbolis givenasitis obviousitisinradians
= Whilstitis okayto omitthe symbolforradians,youshould neveromit the symbolfordegrees
Inthe examyoushould use radians unless otherwise indicated

Howdolconvert betweenradiansand degrees?

= Usen®=180°to convertbetweenradians and degrees

= To convertfromradians to degrees multiply by T

TU
= To convertfromdegrees to radians multiplyby ———

180
= Some ofthecommonconversions are:
s 21 ¢ = 360°
= ¢ = 180°
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For more help visit our website www.exampaperspractice.co.uk



=

Exam Papers Practice

~ =9%0°
e

5 =60
¢

i)
e

- =30

= |tisagoodideatoremembersome of these and use themto work out otherconversions
= YourGDC willbe able to work withbothradians and degrees

O Exam Tip

Sometimes anexam questionwill specifywhetheryoushould be usingdegrees orradians
and sometimes itwillnot,ifitdoesn'titis expected thatyouwillworkinradians

If the questioninvolves rthenworkinginradians is useful as there will likelybe opportunities
whereyoucancanceloutn

Make sure thatyourcalculatoris inthe correct mode forthe type of angle you are working
with
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@ Worked example

i) Convert43.8°to radians.

o
43.% _,goo

300 T¢ =1g0°)
) x T
173712
30
43.8° = 0364 (3sf)

TT
ii) Convert T to degrees.

ST
Dy Ay
5

l> (7t = 1%0°)
22‘;“} x180°

51
= =22%°
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3.1.3Arcs & Sectors

Lengthof anArc
Whatisanarc?

= Anarcisapartofthe circumference ofacircle
= |tiseasiestto thinkofitas the crustofasingleslice of pizza
= Thelengthofanarc depends ofthe size of the angle at the centre of the circle
= |fthe angle at the centreisless than180° then the arc is known as aminor arc
= Thiscould be considered as the crust of asingle slice of pizza
= [fthe angle at the centreis more than180° thenthe arc is known as amajorarc
= Thiscould be considered as the crust of the remaining pizza afteraslice has beentakenaway

Howdolfindthelengthofanarc?

= Thelengthofanarcis simplyafractionof the circumference of acircle
= The fractioncanbe found bydividing the angle at the centre by 360°

= The formulaforthelength, 1, ofanarcis

0
1

=—— X27TTr
360

= Where Qs the angle measured indegrees

= [istheradius
= Thisisinthe formulabooklet forradianmeasure only
= Remember2rradians =360°

O Exam Tip

= Make sure thatyouread the question carefullyto determine if youneed to calculate the arc
lengthofasector,the perimeterorsomethingelse thatincorporates the arc length!
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@ Worked example

Acircularpizzahas had aslice cut fromit, the angle of the slice that was cut was 38 °. The radius

of the pizzais 12cm.Find

i) the lengthofthe outside crust of the slice of pizza(the minorarc),
A oliasrom wll help:
o e MNnoc
33 orc
12¢cm

Formula for the Lef\sbn of an arc:
A =%)x 21T
Suostitute :

L =2 x 21 (12)

=38T = F.9587..em
1S

Lensux of crust = 7.96.cm (3sF)
ii) the perimeterof the remaining pizza.

A oliasrom will help :

mojor = olso part of
orc —— & < Perimmeter

Formula for the Lensﬂr\ of an arc:

,L=3%ox 21

Substitute :
322
L =35 x 21 (12)

= sl%mé/ Length of major owc
Find perimeter:
P

Majpr orc + radius + raddus

B2 4+ 12 + 12 = 91.4345... cm
\S

Pecimeter = al.& em (3s§)
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Areaof aSector

Whatisasector?

Asectorisapartofacircle enclosed bytwo radii(radiuses)and anarc
= [tiseasierto think of this as the shape of asingle slice of pizza
The areaofasectordepends of the size of the angle at the centre of the sector
If the angle atthe centreis less than180°thenthe sectoris knownas aminorsector
= This could be considered as the shape of asingle slice of pizza
If the angle atthe centre is more than180° thenthe sectoris known as amajor sector
= This could be considered as the shape of the remaining pizza afteraslice has beentaken
away

Howdolfindtheareaofasector?

The areaofasectoris simplyafractionofthe areaof the whole circle
= The fractioncanbe found bydividing the angle at the centre by 360°

» The formulaforthe area, A, of asectoris

A=—— X mr?
360

= Where Bis the angle measured indegrees

= [istheradius
= Thisisinthe formulabooklet forradian measure only
= Remember2rradians =360°
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@ Worked example

Jamie has divided acircle of radius 50 cminto two sectors;aminorsectorofangle 100°and a
majorsectorofangle 260°.He is going to paint the minorsectorblue and the majorsector
yellow.Find

i) the area Jamie will paint blue,

Start wdtn o d(.osrcxrvv

Mino e

g < seckoc

Formua. £oc the oven of o Sector:

A:g%ooxnfz

OO x7[, x 502

S%S\.ihu’cc-‘ A

a W
0 3

250 1T

J|

= 2181.6b.. cm*

Blue ocrea = 2180 cm>(3sf)

ii) the area Jamie will paint yellow.

Stort wdtn o oliosro\m‘

Minor
seckoc

Formua £oc the oren of o Sector:
6 2
A=3600xnf

260 2
S\A\Dsk.ihuhg: A = 360 x T x 50
162

SoTr
9

= 56%2.32..cm*
Yellow oreo = 5670 cm™ (3sf)
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Arcs & Sectors Using Radians

Howdo luseradiansto findthelengthofanarc?

0
» Astheradianmeasure forafullturnis 2T, the fraction of the circle becomes E
= Workinginradians,the formulaforthe lengthofanarc willbecome
0
I=—— X2mr
21
] Simplifying,theformulafortheIength,],ofanarcis
=10
= 9istheang|e measured inradians
= Tistheradius
= Thisis giveninthe formulabooklet,youdo notneed torememberit
Howdo luseradiansto find the areaof asector?
0
= Astheradianmeasure forafullturnis ZT[,thefractionofthe circle becomes E
= Workinginradians,the formulaforthe areaofasectorwillbecome
A=—— X
21
] Simplifying,theformulaforthearea,A,ofasectoris
A : 2 0
==r
2

= BQisthe angle measured inradians

= Tistheradius
= Thisis giveninthe formulabooklet,youdo notneed to rememberit
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@ Worked example

Tt
Aslice of cake forms asectorofacircle withanangle of Z radians and radius of 7 cm. Find the

areaof the surface of the slice of cake and its perimeter.

Droaw o diasrcmx 2

1%
Feon |
Areo. of o sectoc. A =7gr?
Substitute : v = F@= 12'_
= = (3)*(™=) = 437
A 2 (?') ( 3 ) 2
Area = 12.8cm” (3s4)
Pecimetes = ove . +2(rodiuws)

Leﬂﬁﬂr\ of an oxe: L=16
P=2(%)+1®

Perimeter = |+ F cm (3£.)
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