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Volume /

Your notes

Volume

Whatis volume?
= The volume of a 3D shape is a measure of how much space it takes up

= Youneedtobe ableto calculate the volumes of a number of common 3D shapes,
including:

= Cubesand cuboids
= Prisms

= Pyramids

= Cylinders

= Spheres

How do | find the volume of a cube or a cuboid?
= Acubeisaspecial cuboid, where the length, width and height are all of equal length
= Acuboidisanothername forarectangular-based prism

= Tofind the volume, V, of a cube or a cuboid, with length, |, width, w, and height, h, use the
formula

= V=|wh

= Thisformulais not giventoyouinthe exam

Heigth

Width é%_—__—_______________+>

Length

Copyright © Save My Exams. Al Rights Reserved

= Youwillsometimes see the terms 'depth’ or 'breadth'instead of 'height’ or 'width'

How do | find the volume of a prism?

= Aprismisa 3D object with a constant cross-sectional area
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= Tofind the volume, V, of a prism, with cross-sectional area, A, and length, |, use the ,
formula

Your notes
= V=A]

= Thisformulais giventoyouinthe exam

Cross
section

%

= Note that the cross-section can be any shape, so aslong as youknow its area and the
length of the prism, you can calculate its volume

= |f you know the volume and length of the prism, you can calculate the area of the
cross-section

How do | find the volume of a cylinder?

= To calculate the volume, V, of a cylinder with radius, r, and height, h, use the formula
s V=mrlh

= Thisformulais giventoyouinthe exam

= Notethat a cylinderis similar to a prism, its cross-sectionis a circle with area 2, and its
lengthish

How do | find the volume of a pyramid?

= Tocalculate the volume, V, of a pyramid with base area, A, and perpendicular height, h,
use the formula
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1 /
= V—3Ah

Your notes
= This formulais giventoyouinthe exam

= The height must be aline from the top of the pyramid that is perpendicular to the base

= Thebase of apyramid could be asquare, arectangle oratriangle

How do | find the volume of acone?

= To calculate the volume, V, of a cone with base radius, r, and perpendicular height, h, use
the formula

1
- V=gnrh

= Thisformulais giventoyouinthe exam

= Note that volume formula foraconeis similarto a pyramid

= The height must be aline from the top of the cone thatis perpendicular to the base

How do | find the volume of a sphere?

= To calculate the volume, V, of a sphere with radius, r, use the formula
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v=tnp
u —37'[1‘

= Thisformulais giventoyouinyourexam

=

o

figures.

Answer:

circle, mr?

1, SaveMyExams

Examiner Tips and Tricks

Worked Example

Acylinderis shown.

Theradius, r,is 8 cmandthe height, h,is 20 cm.

Acylinderis similarto a prism but with a circular base
The volume of any prism, V, isits base area x height, h, where the base area hereisfora
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4

Your notes

You only need to memorise the volume formulae for cuboids!

Calculate the volume of the cylinder, giving your answer correct to 3 significant
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V=mrh ,

Substituter =8 and h =20 into the formula Your notes
V=mX82X20
Work out this value on a calculator
4021.238...
Round the answer to 3 significant figures

4020cm3
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Problem Solving with Volumes 4

Your notes

Problem-solving with volumes

What is problem-solving?
= Problem-solving, usually has two key features:
= Aquestionis given as areal-life scenario
= eg.Thevolume of waterin a swimming pool...

= Thereisusually more than one topic of maths you willneedin order to answer the
question

= eg.Volume and money

What are common problems that involve volume?

= Volumeis acommonly used topic of 'real-world' maths

= Forexample, a carton of juice in the shape of a cuboid, a cylindrical tinand a
triangular prism chocolate box all involve volume

= Typically, the 'real-world' scenarios also have a cost

= Alot of volume problems also involve calculations with money

How do | solve problems involving volume?
= Oftenthe 3D objectina question willnot be a standard cuboid, cone, sphere, etc.
= [twilllikely eitherbe:
= Aprism (3D shape with the same cross-section running through it)
= Aportionorfraction of a standard shape (a hemisphere forexample)
= Acompound object (an object made up of two or more standard 3D objects)

= |fthe objectis aprism, recall that the volume of a prismis the cross-sectional area x its
length

= The cross-sectional area may be a compound 2D shape
= Forexample, anL-shape, oracombination of arectangle and a triangle

= |fthe objectis a fraction of a standard shape, consider the "full" version of the object
and find the appropriate fraction of it

= Ahemisphereis half a sphere

= |fthe objectis acompound object, find the volumes of the individual standard 3D
objects and add them together
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= Problem solving questions could appear on either a non-calculator paper or ,
a calculator paper

o

Examiner Tips and Tricks

Your notes

Before you start calculating, make a quick note of your plan to tackle the question.

Forexample, "Find the area of the triangle and the rectangle, add together, multiply
by the length”.

o

Worked Example

The diagram shows a prism.

4 cm

7 cm

2cm 10 cm

Ocm

Work out the volume of the prism.
Answer:

The volume is the area of the cross section x length (10 cm)
Find the area by splittingintoa7 x4 anda(9 - 4) x 2rectangle(ora? x2anda(7-2)x 4
rectangle)

7x4+(9-4)x2=38cm?
Find the volume (by multiplying 38 by 10)
38 x10

380cm?
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Surface Area ,

Your notes

Surface Area

Whatis surface area?

= The surface area of a 3D object is the sum of the areas of all the faces that make up the
shape

= Areaisa?2Dideabeingappliedinto a 3D situation

= Afaceisone of the flat or curved surfaces that make up a 3D object

How do | find the surface area of cubes, cuboids,
pyramids, and prisms?

= |ncubes, cuboids, polygonal-based pyramids, and polygonal-based prisms (ie.
pyramids and prisms whose bases have straight sides), all the faces are flat

= Thesurface areais found by
= calculating the area of eachindividual flat face
= addingthese areastogether

= Youshould rememberthe formula for the area of arectangle, but you are given the area
of atriangle in your exam

= When calculating surface area, it can be helpful to draw a 2D net for the 3D shape in
question

= Forexample, considerasquare-based pyramid where the top of the pyramidis
directly above the centre of the base

= |tsnet will consist of a square base and fouridenticalisosceles triangular faces

= Calculate the area of a square and the area of each triangle then add them
together
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4

Your notes

23 cm

54
(8]
O
3

How do | find the surface area of a cylinder?
= Acylinderhas two flat surfaces (the top and the base) and one curved surface

= Thenetof acylinder consists of two circles and arectangle

2JTr

= The curved surface area of a cylinder, A, with base radius, r, and height, h, is therefore
given by

= A=2mrh
= Thisformulais giventoyouinthe exam
= The total surface area of a cylinder, Atota), can be found using the formula

u = 2
ATmI 2nrh+2mr

= This formulais not givento youinthe exam
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How do I find the surface area of acone? /
= Acone hasone flat surface (the base) and one curved surface Your notes

= Thenetof acone, withradius, r, perpendicular height, h, and sloping edge, (slant height),
I, consists of

= Acircularbase

= Asectorwithradius,/,and anarclength equal to the circumference of the base

= The curved surface area of acone, A, withradius, r, perpendicular height, h, and sloping
edge, |, can be found using the formula

" A=mrl
= This formulais giventoyouinthe exam
= The total surface area of acone, Ary;,, canbe found using the formula

= A =nrl+mnr
Total

= Thisformulais not giventoyouinthe exam

How do | find the surface area of a sphere?

= Asphere has asingle curved surface
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= Thesurface area of a sphere, A, withradius, r, can be found using the formula ,

* A=4mr Your notes
= Thisformulais giventoyouinthe exam

= Ahemisphere has half the curved surface area of a sphere and the flat circularbase

297r?

JTr?

= Thesurface area of ahemisphere, A, with radius, r, can be found using the formula
" A=2mrP+

= Thisformulais not giventoyouinthe exam

o

Examiner Tips and Tricks

= The curved surface area for a cylinder, cone and sphere are givento youin the
exam

= Readthe question carefully, you may need to add additional areas, e.g. a

base
= Make you are confidentin calculating the areas of rectangles, circles and
triangles
\
>
Worked Example

Atoy consists of a cone of radius 5 cm and slant height 12 cm placed on top of a
hemisphere with the same radius. Find the total surface area of the toy. Give your
answer to 3 significant figures.
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4

Your notes

12 cm

5cm

Answer:
Calculate the curved surface area of the cone using the formula, A= r!

A e = TX5X12=60m

con

Calculate the curved surface area of a hemisphere using the formula for the curved
surface area of a sphere, A =4 1 2 and dividing it by 2

4% 52
hemisphere - 2

=50m
Add the two areas together to find the total surface area of the toy
ATom= 60T+ 50mr=110m

Evaluate onyour calc and round to 3 significant figures

A= 345.57519...

346cm?(3s.f.)
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