Y10 WMaths Knowledae Organiser Higher Tier: Length, Area and Volume

wWhat must T be able to do?

Key vocabulary

New content:

U Caleulate the length of an arc
> Sparx U221

[ Calenlate the area and angle of a sector
»  Sparx U373

0 Caleulate the volume of a pyramid
»  Sparx U454

[ Calenlate the volume and surface area of a cone
>  Sparx M6, U523

[ Caleulate the volume and surface area of a sphere
> Sparx Ue1?, Usa3

Sector

A fraction of a circle, cut from the
centre like a slice of pizza. The two
straight sides will be the radius of the
circle.

Arc

A section of the circumference of a circle.

Frustum

The remaiving shape when the top of a
covie or pyramid is cut off at an avgle
parallel +o it's base.

Area formulae

Rectangle/Saunare Parallelogram

i

levgrth levgrth

Area = Levgth x width Area = length x perpevdicular height

Perpendcinlar means at right angles to the base (vot the slopivg sidel)

Trapezinm
a .
————>  Height wust be
perpendicular +o
" the parallel sides.
b

Circles

Nom\ﬂ/\f@r@nc@

diameter

Area =

Triavgles

height
base base

Base x perpendicular height + 2

A triangle is half the area of a rectangle

The area of a circle is equal to n
multiplied Iy the radins squared :

A=mr?
Note that just the ris squared, vot w

Rearranging this gives us:

Area = 12(.41 +l)h

12(&1 + ) fiuds the average length of the parallel

sides, This essentially turus the formula into
the same as for the area of a parallelogram!

r= |-
T

The circumferevce of a circle is equal
to  wultiplied by the diamater:

Converting uits of area

Converting units of volume

when converting units of area, vou veed to do
the standard length conversion rule +wice, ovce
for each dimension.

AmZ =1 X Am =100¢cw X 100¢w = 10,0006vn?

1em? =1cm X 1ewm = 10mm X 10mm = 100mim?

Therefore 1m> =1,000,000mm* Pl

1000 cm? =1 litre

Do the length conversion three times, once for each dimension.
1 m2 =4m x Am X 1m =100em x 100w x 100w = 1,000,000 ¢m?
1 em® =1em X 1ewm X 1ewm = 10mm X 10mm X 10mim = 1,000 wmm?

so 1 w2 =1000 litres




Surface area: :
Frowt + back: levayth x height x 2 (rectangles)
Volume = lewath x width x height Side + side = width x height x 2 (rectangles) ;
Top + bottom = length x width x 2 (rectangles)

Total surface area is these 3 added toaether.

g S -

Surface area: i

|0 !
Area of the 2 triavgles ( %M for each one) i

Area of the three rectavgles (note that

base x perpendicular heighht : i

Volume = perp > 9  lewathn they may all be differentt) :

; Total surface area is all 5 faces added

together.
Cylinders radius Surface area:

Top + bottom: Area of circle x 2.

Volume = x radins sauared x height
Curved surface area = area of rectavgle

=7rih
Total surface area is both added together.

SA=2mr? + 2arh

The curved surface area is the rectangular part of the net of a /-\<
eqlinder. Tt has a length equal +o the circumference of the circle at /

the top of the cylinder and a height equal to that of the cylinder.

Volume =% x area of base x perpendicular height

height
Surface area = area of base + area of all the triangles

Givew o you in an exam!

4 R
Voluwme = SXmX radins cubed

4

5 Surface area = 4 x 1 x radins squared
= g T

= 4mr?




height

Slant height (1)

Given to you in an exam!

Volume = % X pi X radius squared x height

1
=—mr?h
B)

\ Carved surface area = pi x radius x slant height

- > = Trr

Total surface area = nrz + zrl

Trustums

Frustum
of a cone

S

wWhen removing the +op section of a
cone or pyramid the remaiving shape is
known as a frustum,

Key fact: the shape which is removed
is a similar shape to the original one,

Frustum Le. it is a scale factor enlargement of
of a pyramid the original shape (usually a fraction

/ e.0. 5 )

This means that the radius/side
lengths of the original shape and the
section removed will have the same
ratio of lenayths as +he heights do

Volume of a frustum = volumeof original shape — volume of shape removed

Area of a sector = fraction of a full circle x area of a circle

8
=—mr?
260

Arc length = fraction of a full circle x circumference

0
SR
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Perimeter of a sector = arc length + radius + radins



GLUE




