
3.1 Geometry Toolkit



3.1.1 Coordinate Geometry

Basic Coordinate Geometry

What  are cart esian coordinat es?

Cartesian co o rdinates are basically the x-y co o rdinate system

They allo w us to  label where things are in a two -dimensio nal plane

In the 2D cartesian system, the ho riz o ntal axis is labelled x and the vertical axis is labelled y

What  can we do wit h coordinat es?

If we have two  po ints with co o rdinates (x  , y ) and (x  , y ) then we sho uld be able to  find

The midpo int  o f the two  po ints

The distance  between the two  po ints

The gradient  o f the line between them

How do I find t he m idpoint  of  t wo point s?

The midpo int is the average (middle) po int

It can be fo und by finding the middle o f the x-co o rdinates and the middle o f the y-

co o rdinates

The co o rdinates o f the midpo int will be

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

x1+ x2

2
,
y1+ y2

2
This is given in the fo rmula bo o klet under the prio r learning sectio n at the beginning

How do I find t he dist ance bet ween t wo point s?

1 1 2 2
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The distance between two  po ints with co o rdinates (x  , y ) and (x  , y ) can be fo und using the

fo rmula

d =
( )
x1− x2

2 +
( )
y1− y2

2

This is given in the fo rmula bo o klet in the prior learning sectio n at the beginning

Pythago ras’ Theo rem a2 = b2+c2 is used to  find the length o f a line between two

co o rdinates

If the co o rdinates are labelled A and B then the line segment between them is written with the

no tatio n [AB]

How do I find t he g radient  of  t he line bet ween t wo point s?

The gradient o f a line between two  po ints with co o rdinates (x  , y ) and (x  , y ) can be fo und using

the fo rmula

m=
y2− y1

x2− x1

This is given in the fo rmula bo o klet under sectio n 2.1 Gradient fo rmula

This is usually kno wn as  m=
rise
run

1 1 2 2

1 1 2 2
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i)

ii)

Worked example

Po int A has co o rdinates (3, -4) and po int B has co o rdinates (-5, 2).

Calculate the distance o f the line segment AB.

Find the gradient o f the line co nnecting po ints A and B.

iii) Find the midpo int o f [AB ] .
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Perpendicular Bisectors

What  is a perpendicular bisect or?

A perpendicular bisecto r o f a line segment cuts the line segment in half at a right angle

Perpendicular lines meet at right angles

Bisect means to  cut in half

Two  lines are perpendicular if the pro duct o f  their gradients is -1

How do I �nd t he equat ion of  t he perpendicular bisect or of  a line seg m ent ?

To  �nd the equatio n o f a straight line yo u need to  �nd

The gradient o f the line

A co o rdinate o f a po int o n the line

To  �nd the equatio n o f the perpendicular bisecto r o f a line segment fo llo w these steps:

STEP 1: Find the co o rdinates o f the midpo int o f the line segment

We kno w that the perpendicular bisecto r will cut the line segment in half so  we can use

the midpo int o f the line segment as the kno wn co o rdinate o n the bisecto r

STEP 2: Find the gradient o f the line segment

STEP 3: Find the gradient o f the perpendicular bisecto r

This will be -1 divided by the gradient o f the line segment

STEP 4: Substitute the gradient o f the perpendicular bisecto r and the co o rdinates o f the

midpo int into  an equatio n fo r a straight line

The po int-gradient fo rm y− y1 =m (x− x1) is the easiest

STEP 5: Rearrange into  the required fo rm

Either y = mx + c o r  ax + by + d = 0
These equatio ns fo r a straight line are given in the fo rmula bo o klet
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Worked example

Po int A has co o rdinates (4, -6) and po int B has co o rdinates (8, 6).  Find the equatio n o f the

perpendicular bisecto r to  [AB ]. Give yo ur answer in the fo rm ax + by + d = 0.
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3.1.2 Radian Measure

Radian Measure

What  are radians?

Radians are an alternative to  degrees fo r measuring angles

1 radian is the angle in a secto r o f radius 1 and arc length 1

A circle with radius 1 is called a unit circle

Radians are no rmally quo ted in terms o f π
2π radians = 360°

π radians = 180°

The symbo l fo r radians is  but it is mo re usual to  see rad

Often, when π is invo lved, no  symbo l is given as it is o bvio us it is in radians

Whilst it is o kay to  o mit the symbo l fo r radians, yo u sho uld never o mit the symbo l fo r degrees

In the exam yo u sho uld use radians unless o therwise indicated

How do I convert  bet ween radians and deg rees?

Use π = 180° to  co nvert between radians and degrees

To  co nvert fro m radians to  degrees multiply by 
180
π

To  co nvert fro m degrees to  radians multiply by 
π

180
So me o f the co mmo n co nversio ns are:

2π c = 360 °
π c = 180 °

c

c 
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π

2
c
= 90 °

π

3
c
= 60 °

π

4
c
= 45 °

π

6
c
= 30 °

It is a go o d idea to  remember so me o f these and use them to  wo rk o ut o ther co nversio ns

Yo ur GDC will be able to  wo rk with bo th radians and degrees

Exam T ip

So metimes an exam questio n will specify whether yo u sho uld be using degrees o r radians

and so metimes it will no t, if it do esn't it is expected that yo u will wo rk in radians

If the questio n invo lves π then wo rking in radians is useful as there will likely be o ppo rtunities

where yo u can cancel o ut π
Make sure that yo ur calculato r is in the co rrect mo de fo r the type o f angle yo u are wo rking

with
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i)

ii) Co nvert  
5π
4

 to  degrees.

Worked example

Co nvert 43.8° to  radians.
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3.1.3 Arcs & Sectors

Length of an Arc

What  is an arc?

An arc is a part o f the circumf erence o f a circle

It is easiest to  think o f it as the crust o f a single slice o f piz z a

The length o f an arc depends o f the siz e o f the angle at the centre o f the circle

If the angle at the centre is less than 180° then the arc is kno wn as a mino r arc

This co uld be co nsidered as the crust o f a single slice o f piz z a

If the angle at the centre is mo re than 180° then the arc is kno wn as a majo r arc

This co uld be co nsidered as the crust o f the remaining piz z a after a slice has been taken away

How do I find t he leng t h of  an arc?

The length o f an arc is simply a fractio n o f the circumference o f a circle

The fractio n can be fo und by dividing the angle at the centre by 360°

The fo rmula fo r the length, l , o f an arc is

l=
θ

360
× 2π r

Where θ  is the angle measured in degrees

r  is the radius

This is in the f o rmula bo o klet , yo u do  no t need to  remember it

Exam T ip

Make sure that yo u read the questio n carefully to  determine if yo u need to  calculate the arc

length o f a secto r, the perimeter o r so mething else that inco rpo rates the arc length!
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i)

ii)

Worked example

A circular piz z a has had a slice cut fro m it, the angle o f the slice that was cut was 38 °. The radius

o f the piz z a is 12 cm. Find

the length o f the o utside crust o f the slice o f piz z a (the mino r arc),

the perimeter o f the remaining piz z a.
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Area of a Sector

What  is a sect or?

A secto r is a part o f a circle enclo sed by two  radii (radiuses) and an arc

It is easier to  think o f this as the shape o f a single slice o f piz z a

The area o f a secto r depends o f the siz e o f the angle at the centre o f the secto r

If the angle at the centre is less than 180° then the secto r is kno wn as a mino r secto r

This co uld be co nsidered as the shape o f a single slice o f piz z a

If the angle at the centre is mo re than 180° then the secto r is kno wn as a majo r secto r

This co uld be co nsidered as the shape o f the remaining piz z a after a slice has been taken

away

How do I �nd t he area of  a sect or?

The area o f a secto r is simply a fractio n o f the area o f the who le circle

The fractio n can be fo und by dividing the angle at the centre by 360°

The fo rmula fo r the area, A , o f a secto r is

A=
θ

360
×πr2

Where θ  is the angle measured in degrees

r  is the radius

This is in the f o rmula bo o klet , yo u do  no t need to  remember it
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i) the area Jamie will paint blue,

ii)

Worked example

Jamie has divided a circle o f radius 50 cm into  two  secto rs; a mino r secto r o f angle 100° and a

majo r secto r o f angle 260°. He is go ing to  paint the mino r secto r blue and the majo r secto r

yello w. Find

the area Jamie will paint yello w.
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Arcs & Sectors Using Radians

How do I use radians t o find t he leng t h of  an arc?

As the radian measure fo r a f ull turn is 2π, the fractio n o f the circle beco mes 
θ
2π

Wo rking in radians, the fo rmula fo r the length o f an arc will beco me

l=
θ
2π ×2π r

Simplifying, the fo rmula fo r the length, l , o f an arc is

l = rθ

θ  is the angle measured in radians

r  is the radius

This is given in the f o rmula bo o klet, yo u do  no t need to  remember it

How do I use radians t o find t he area of  a sect or?

As the radian measure fo r a f ull turn is 2π, the fractio n o f the circle beco mes 
θ
2π

Wo rking in radians, the fo rmula fo r the area o f a secto r will beco me

A=
θ
2π ×π r2

Simplifying, the fo rmula fo r the area, A , o f a secto r is

A=
1
2 r2 θ

θ  is the angle measured in radians

r  is the radius

This is given in the f o rmula bo o klet, yo u do  no t need to  remember it
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Worked example

A slice o f cake fo rms a secto r o f a circle with an angle o f 
π

6
 radians and radius o f 7 cm. Find the

area o f the surface o f the slice o f cake and its perimeter.
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