Boost your performance and confidence
E with these topic-based exam questions
Practice questions created by actual

EXAM PAPERS PRACTICE examiners and assessment experts

Detailed mark scheme
Suitable for all boards

Designed to test your ability and
thoroughly prepare you

3.1 Geometry Toolkit

2&
AP

o

jl[(\
LAY

IB Maths - Revision Notes




=

Exam Papers Practice

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

What canwe do withcoordinates?

= |f we have two points withcoordinates (x;, y;))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 I find 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
= Thecoordinates of the midpoint will be

X1+ X2 _y1+ _y2
2 ’ 2

= Thisis giveninthe formulabookletunderthe priorlearningsectionat the beginning

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

formula
d= \/(Xl_ X2+ (v = 3,)?

= Thisis giveninthe formulabookletinthe prior/earningsection at the beginning

= Pythagoras’Theorem a2 = b2+ ¢? isusedto find the lengthof aline betweentwo
coordinates

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

Howdo I find the gradient of theline betweentwo points?

= The gradientofaline betweentwo points withcoordinates (x;, y3))and (x2, y2»)canbe found using
the formula

Yo© W

m=
X,— X
2 1
= Thisis giveninthe formulabookletundersection2.1Gradient formula
rise
= Thisisusuallyknownas m= ——
run
Page 2 of 15

For more help visit our website www.exampaperspractice.co.uk



£l

Exam Papers Practice

@ 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) B: (-5 2)

roA roR
X, Y X2 UL
Formula {or distance between two points:

d = [l =%t + (Y, - yo)

Sub Coordinates '@0( A ond B uwto the

gwm\«\o\ :

d = [J(3-E9"+(-4-2)°

= J82+(-b>z= JIOT
d = 10 uniks I

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

A:(3=4).. B:(-5 2)
AR AR
X, Y X2 31.

Formula for ero\o\ie.nh of o lne Sesmenb

m = Y - Y,
o =X,
Sub Coovrdinokes Lor A ond B nto the
gD(Mu\.Ox:
m = Z—-L'- = ﬁ = "é
-5 -3 ~8 ’
= -3
" &

iii) Find the midpoint of [AB].
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A:(3 -4) B:(-52)
AR P
x, Yu X2 31

Formula for the midpoint of two coordinotes:

J

(== 2)

Sup values dn:

3-&(—5) -4 +2 (o -
2 y) 7 —(‘z ‘)

Midpoint = (

Midgoink = (-1,-1)

Perpendicular Bisectors
Whatis aperpendicularbisector?

= Aperpendicularbisectorofaline segment cuts the line segmentinhalf at aright angle
s Perpendicularlines meetatright angles
= Bisectmeansto cutinhalf

= Two lines are perpendicularif the product of their gradients is -1

Howdo Ifind the equationof the perpendicularbisectorof aline segment?

= To find the equationof astraightline youneed to find
= The gradientoftheline
= Acoordinate of apointontheline
= To find the equation of the perpendicularbisectorofaline segmentfollow these steps:
= STEPT:Find the coordinates of the midpoint of the line segment
= We know that the perpendicularbisectorwill cut the line segmentinhalf so we canuse
the midpoint of the line segment as the known coordinate onthe bisector
= STEP 2:Find the gradient of the line segment
= STEP 3:Find the gradient of the perpendicularbisector
= Thiswillbe -1divided by the gradient of the line segment
= STEP 4:Substitute the gradient of the perpendicularbisectorand the coordinates of the
midpointinto anequationforastraightline

= The point-gradientform Yy — yl =m (X— Xl)istheeasiest
= STEP5:Rearrange into the required form

» Eithery = mx + corax + by + d =0

= Theseequations forastraightline are giveninthe formulabooklet
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@ Worked example

Point Ahas coordinates (4,-6) and point Bhas coordinates (8, 6). Find the equationofthe
perpendicularbisectorto [AB].Give youranswerinthe form ax + by +d=0.

Step I find the coordinakes of the wmidpoint :
: 4' —6 : 6
A (f ,-8) B:(3,6)
X ﬂl X2 57-
Suwe values

Midpoink = (“;8 , —6;6 >= (6,0)

ey B3

YA z

Step 2: tind the gradienh of [AB]:

mo= W-Y - it _ 1 _a
2, -, 3 - & a
Step 3t Find the gradient "of the' perpendicular
b(sector:I |
My =" m =°-3

Step & Suwestitute 6rod’\evd:. ond  coordinate inte an
equation for o straight Line.
ingect  Coocdinates of the midpoink.

(5-—5{) =M(3C -\D’C.)
(3’O> = -3 (= -6)
Step 5: Rearcang into tne focm o+ by +d =0
(5-0) -’\g(x—é) (x -3
"3y =x -6 (+ 2

DC+33—6=0
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3.1.2Radian Measure

Radian Measure

What areradians?

Radians are an alternative to degrees formeasuring angles
Tradianis the angle inasectorofradius Tand arc length
= Acircle withradius lis called aunit circle
Radians are normallyquotedinterms ofn
= 2xradians =360°
= nradians =180°
The symbolforradiansis cbutitis more usualto seerad
= Often,whennisinvolved,no symbolis givenasitis obviousitisinradians
= Whilstitis okayto omit the symbolforradians,youshould neveromitthe symbolfordegrees
Inthe examyoushould use radians unless otherwise indicated

Howdo lconvert betweenradiansand degrees?

Usen©=180°to convert betweenradians and degrees

180

= To convertfromradians to degrees multiply by T

T
= Toconvertfromdegrees to radians multiplyby ——

180
Some ofthe commonconversions are:
s 2T ¢ = 360°
s TS = 180°
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Tt

2 7
T C
B
T C

Z = 45°
T €

6 0

= Jtisagoodideatoremembersome of these and use themto work out otherconversions
= Your GDC willbe able to work withbothradians and degrees

O ExamTip

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

If the questioninvolves nthenworkinginradians is useful as there willlikelybe opportunities
whereyoucancanceloutn

Make sure thatyourcalculatorisinthe correctmode forthe type of angle you are working
with
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@ Worked example

i) Convert43.8°toradians.

o
3.3 - 1g0°
+3 (¢ =1%0°)

300 )x -
73T

200°¢

43.8° = 0.364°(3sf)

5T
ii) Convert T to degrees.

s
4 _:__'T[:c
5

) (mt=1%0°)
22;) x180°

ST _ o
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3.1.3Arcs & Sectors

Lengthof anArc
Whatisanarc?

= Anarcisapartofthecircumference ofacircle
= |tiseasiestto thinkofitas the crustofasingleslice of pizza
= Thelengthofanarc depends ofthe size of the angle atthe centre of the circle
= |fthe angle at the centre is less than180° then the arc is known as aminor arc
= Thiscould be considered as the crustof asingle slice of pizza
= [fthe angle at the centre is more than180° thenthe arc is known as amajor arc
= This could be considered as the crust of the remaining pizza afteraslice has beentakenaway

Howdo lfindthelengthofanarc?

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

= The formulaforthelength, ], ofanarcis

1 X2mr

" 360

= Where Bis the angle measured indegrees

= Tistheradius
= Thisisinthe formulabooklet,youdo notneed to rememberit

O Exam Tip

= Make sure thatyouread the questioncarefullyto 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 dioﬂrom will help:

R e MiNoC
33 orc

12cm
Formuloa for the Lengtn of an arc:
A =3%o" 2T
Substibute :
L =3 % 21 (12)

=38 = 79587 .em
IS

dength of ccust = 7.96 cm (3sf)

ii) the perimeterof the remaining pizza.
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A diasrwn will help:

majyor = olso pPortof
orc ~— @ » Perimeter

Formula for the Leagth of an arc:

Substitute :
322
y =3_60x 2T (‘2)
=322 Lenath of major owc
=" ngh A
Find perimetar:
P = Major are + rodius « radius

= 3221 + 12 +12 = 91.4345...cm
\S

Pecimeter = Al.& em (3s§)

Areaof aSector
Whatisasector?

= Asectorisapartofacircle enclosed bytwo radii(radiuses)and anarc
= Itis easierto think of this as the shape of asingle slice of pizza
= Theareaofasectordepends ofthesize of the angle atthe centre of the sector
= Ifthe angle atthe centreisless than180°thenthe sectoris knownas aminorsector
= Thiscould be considered as the shape of asingle slice of pizza
= Ifthe angle at the centre is more than180°thenthe sectoris known as amajorsector
= This could be considered as the shape of the remaining pizza afteraslice has beentaken
away

Howdolfindthe areaof asector?

= Theareaofasectorissimplyafractionofthe areaofthe whole circle
= The fractioncanbe found bydividing the angle at the centre by 360°

= The formulaforthe area, A, of asectoris

A=—— X1

= Where Qs the angle measured indegrees
= [istheradius
= Thisisinthe formulabooklet,youdo notneed to rememberit
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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,

Startk wdm o d(.o&roxm=

Minoe

!g' < sectoc

Formwa. £oc the oven of o Sector:

A=3—%ooxn(2

S\A\DS\,'\‘:.\.«E&-' A =

o W
n S

250 11

J‘

= 2181.6b..cm*

Blue oarea = 2180 cm>(3sf)

ii) the area Jamie will paint yellow.

Page 12 of 15
For more help visit our website www.exampaperspractice.co.uk



£l

Exam Papers Practice

Stort wdn o d(.osro\m'-

Minoc
seckoc

= 5672.32..cm*

Yellow oreoa = 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 lengthof anarc willbecome
0
I=—— X2mr
21
= Simplifying,theformulafortheIength,],ofanarcis
=10
= Bisthe angle measured inradians
= Tistheradius
= Thisis giveninthe formulabooklet,youdo notneed torememberit
Howdo luseradians to find the areaof asector?
0
= Astheradianmeasure forafullturnis Zﬂ,thefractionofthe circle becomes ﬁ
= Workinginradians,the formulaforthe areaofasectorwillbecome
A=—— Xmr
21
= Simplifying,theformulaforthearea,A,ofasectoris
A : R,
==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 E radians and radius of 7 cm.Find the

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

Dvroaw o diaaro.m 1

%z
Fcon |
Area. of o sector. A =7r?
Substitute : = F@= lg:'_
| 2
A=7(3 (%‘—)
Area = 1Z2.8cem” (3s4)
Pecimetes = ove . +2(rodiuws)

Ler\s’dr\. of an oxre: L=16
P=3(%)+ 1)

Pecimeter = |3 F cm (3s£.)
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