CMV6111 Foundation Mathematics

9/2002

Unit 14 : Mensuration

Objectives

Students should be able to

identify common plane figures and solids
find the area of common plane figures
understand the properties of smilar figures
find the volume of common solids

to solve miscellaneous problems involving daily gpplications of mensurations
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Mensur ation

1. Common plane figures

la Triangle
Area =-}2— basex height

=Zph
2

1.b Square
Area = (length of a side)?
= a2

1.c Rectangle
Area =length x breadth
=ab

1.d Pardlelogram
Area=base x height
=bh

1l.e Trapezium
Area

1
= E (sum of lengths of the parallel sides) x height

:2(a+b)

1f Cirde
Circumference= 2pr
Area=pr
wherer = radius

1.g Sector

Area A:—lrzq
2
Arclength L =rq

Example achinese fan

j

ol

7
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2.  Solids

2.a Cube

Surface area = 6a°

Volume = & a

Example dice a

2.b Rectangular cuboid
Volume =abc a
Surface area =4ab + 2hc

Example mahjong b

2.c Prism

Volume = (Regular cross-sectional area)x Length

Sur face ar ea =area of 3 rectangular faces +
area of 2 triangular faces
Example chocolate bar

2.d Pyramid on rectangular bese

Surface ar ea =area of 4 sant faces +
area of rectangular base

Volume = % base area x height

Example pyramids in Egypt

2.e Sphere
Surface Area=4pr?

Volume = %pr3

Example basket balls
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2f. Cylinder

Surface Area=2pr+2prh e

Volume =pr?h
wherer = radius and h = height

Example can

2.g Cone

Surface Area=pr’+prL

1
Volume 25 base areax height

1 5
=Zprch
3p

wherer = radius and h = height

L:m r

Example conic paper cup

Example 1

A plot of land isin the shape of a semi-
circlejoining asquare as shown. The

length of one side of the square is 20 m.
(@ Findthetota areaof theland. 20m O

(b) A drcular snimming pool of radius

5m isto be constructed in this plot and grass
would be planted in dl area surrounding the
pool . Find the cost of plant grass given the
cost for plant 1 nf of grassis $12.

Solution
(@  Totd area =—;— pr+d

Ly et
(b)  Areaof grasdand = —»(_)*= e
Cost = $12* =$ (rounding up to the nearest dollar)
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Example 2

A solid metal sphereis dropped indde

a cylindricd glass battle of internd radius 5
cm as shown.

(@ Findthevolume of the largest sphere

that can fit into the bottle.

(b) Find the volume of water to fill the bottle)
completely given the internd height of the

@ 0

bottleis 18 cm.

Solution

aVolume of the largest sphere = % pri= g p(_ )= om’

b.Volume of water required = interna volume of bottle— volume of sphere
=preh— = - = cm®

3. Smilar Figures

31 Arearatio
If two figures have linear ratio a: b, then the area ratio would be & : b?.

32 Volumeratio
If two solids have linear ratio a: b, then the volume ratio would be & : b°.

Example 3

Two smilar modds have alinear ratio 5 to 2. The height of the larger modd is20 cm.
a Find the height of the smdler modd.

b. Find the surface area of the smdler modd given the surface area of the larger model

is 4000 cnrf.
C. Find the volume of the larger modd given the volume of the smdler modd is
8000 ¢,
Solution
a 20:h=__ : ; height of thesmdler modd=__ cm
2
b. ? -— .  srfecaeadfthesmalermode = ar?

Unit14: Mensuration page 5 of 7




CMV6111 Foundation Mathematics 9/2002

c v ’

R volume of the larger model = cnt
Example 4
A cube messures 4cm x 4cm X 4cm s N
dropped into a cylindriicd jar of internd N
radius 5cm. The origind weter levd is 5 cm. PN
Find the new water level. (Answer correct tg N~ A

2 decima places)

Solution
Volume of water displaced = volume of cube = 3= cne

Risein water level = volume of water displaced/cross- sectiona areaof jar
=64/p (_¥= cm

New water leve = + = = cm (correct to 2 decimd places)

Example 5

A pyramid was built on arectangular base measuring
20m x 30m. The verticd height of the pyramid is
45m. (@ Find the totd aea of the dant
surfaces[Hint: find the length of a diagond of the
base] (b) Find the volume of the pyramid.
All answers correct to the nearest integer.

Solution

a Lengthof adiagond of thebase=,/ %+ 2= m
XB =18.03m
AB=AC=AD =AE =, = 2 = m

Totd area of the dant surfaces = 2DABC+2DABE
1 1
:2[5.20(4 2. ? )]+2[5.30(J 2]
= -+ = = n‘|2
b. Volume of the pyramid= % base area x height

3

:%( X )X = m

Web Fun Try the quick puzzle 2 set at  http:/Aww.ex.ac.uk/cimt/
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