MEASUREMENT: LENGTH AND AREA (Chapter 12) 175

13 A cyclist rides a bicycle with 88 pedal revolutions per minute. Each pedal revolution results in
3.2 revolutions of the wheels. The wheels have diameter 70 cm. How long will it take the cyclist
to travel 40 km?

<] . UNITS OF AREA

Area is the measurement of the size of a surface.

In the metric system, area is measured using the squares of the length units. We also use a unit called a
hectare (ha).
1 mm? =1 mm x 1 mm
1 cm? =10 mm x 10 mm = 100 mm?
1 m* =100 cm x 100 cm = 10000 cm?
l1ha=100m x 100 m = 10000 m?
1 km? = 1000 m x 1000 m = 1000000 m?> or 100 ha

x100 x 10000 x 10000 x100
ZTNTNTTNTN

\+100/ \+10000/\+10000/\+100/
| Bxample 5

Convert: a 6 m? into cm? b 18500 m?2 into ha.
a 6 m> b 18500 m?
= (6 x 10000) cm® — (18300. = 10000) ha
= 60000 Cn’l2 = 1.85 ha

EXERCISE 12C

1 Convert:

a 23 mm? into cm? b 3.6 ha into m? ¢ 726 cm? into m?

d 7.6 m? into mm? e 8530 m? into ha f 0.354 ha into cm?

g 13.54 cm? into mm? h 432 m? into cm? i 0.00482 m? into mm?.
2 Convert:

a 3 km? into m? b 0.7 km? into ha ¢ 660 ha into m?

d 660 ha into km? e 0.05 m? into cm? f 25 cm? into m?

g 5.2 mm? into cm? h 0.72 km? into mm?2.

3 Sam purchased 2 m? of material. She needs to cut it into rectangles of area 200 cm? for a patchwork
quilt. This can be done with no waste. How many rectangles can Sam cut out?

4 1 have purchased a 4.2 ha property. Council regulations allow me to have 5 free range chickens for
every 100 m?. How many free range chickens am I allowed to have?
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p] B AREA OF POLYGONS

In previous years you should have seen the following area formulae:

Shape Figure Formula

Rectangle width Area = length X width

DEMO

Triangle Area = % X base X height %
base

—f DEMO

Parallelogram heifht Area = base X height %
base
a > DEMO
Trapezium

l— > —»]
SE
y
g
&
|
/N
Q
v+
S
N—
X
>

DEMO

Kite iT/ Area=1xzxy *
-~ ——»
) Self Tutor |

) Self Tutor

Find the area of each figure:
b >> T C 14 mm
3im / \ 12mm
4.8 m 26 mm
a Area b Area C Area
= 1 x base x height = base X height _ (a + b) < h
_1 2 =48 x3.2m?
=5 X6x4cm 1536 02 446 )
=12 cm? o =< 3 )x12mm
= 240 mm?>
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EXERCISE 12D
1 Find the area of each figure:

a ‘ b H C
3mm 5 mm
T T 8mm
1 r7cm
i H
H . 19 mm
d e —f f 3.4cm
1f’1 mm 2.6 cm
15.4mm 0.8cm
g h i
1.7m 2.8cm 1.8cm
1.6cm
2 Find the area of each figure:
a b c 2.5¢cm
13cm 6em
12cm 12cm ;
[ A
—{ 2cm f&——5cm—»]
3 Calculate the height h of each figure:
a b C 11.2m
hcm
0 0,
8cm 10cm 7.6m
Area = 24 ¢cm? Area = 36 cm? Area = 47 m?

4 A council orders 25 road signs to warn motorists to watch h
out for moose.

a By assuming the signs are triangular, find the area of

metal sheeting (in m?) required for the 25 signs. 65 cm

b To allow for wastage when the signs are cut, an extra

20% of the metal is needed. How much metal needs to

be purchased? v
75 cm

A
\j

¢ The metal costs $28.40 per m2. Find its total cost.

5 A 15 cm by 20 cm rectangle has the same perimeter as a square. Which figure has the greater area?
Explain your answer.
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10

1

12
13
14
15

A 4.2 m by 3.5 m tablecloth is used to cover a square table with sides of length 3.1 m. Find the
area of the tablecloth which overhangs the edges.

A square tile has area 256 cm?. How many tiles are needed to cover a floor 4 m x 2.4 m?
Find the area of a rhombus which has diagonals of length 12 cm and 8 cm.

One diagonal of a thombus is twice the length of the other. Given that the rhombus has area 32 cm?,
find the length of the shorter diagonal.

A chessboard consists of 5 cm squares of blackwood for the black
squares, and maple for the white squares. The squares are surrounded
by an 8 cm wide blackwood border. Determine the percentage of the
board which is made of maple.

The area of trapezium ABCD is 204 cm?, A 15cm B
Find the area of triangle DBC.

17cm 10 cm

D 36.cm

Find the area of a kite with diagonals of length 16 cm and 10 cm.
Find the area of an equilateral triangle with side length 4.8 cm.
Find the side length of an equilateral triangle with area 325 mm?.

Write a formula for the area A of each shape:
a b <

Find the shaded area:

a
b
4.9m
5.4m
3.2m
-
8.6m

Shaded area 4.9m 3.7m
= area of rectangle — area of triangle
= (8.6 X 5.4) m* — (3 x 3.7 x 2.2) m’
= 42.37 m*

8.6 m
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16 Find the shaded area:
a = b

10m 12cm

14m
10 cm
e 3cm f

1l4cm

7cm 18 cm

17 A regular hexagon and an equilateral triangle have the same perimeter. Find the ratio of their areas.

"3 AREA OF CIRCLES AND SECTORS

Consider drawing concentric circles within a circle with radius 7.
We cut along a radius, then “unwrap” the rings to form a triangle.

— = —

cut = 2mr P

The height of the triangle is the radius of the circle.
The length of the triangle is the circumference of the circle.

So, the area of the circle = % x length x height of the triangle

:%x%rrxr

= mr?

Area of circle = 772

The area of a sector is a fraction of the area of the circle it is taken from.

]
Area of sector = — X 712
360
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») Self Tutor

Find, to 1 decimal place, the shaded area:
a b

8cm

a Area=7r> b Area= 0 x 7r? cm?
=7 x 62
~ i = 20 x 1 x 8 cm®
~113.1 m? ~ 33.5 cm’®

EXERCISE 12E

1 Find the area of each shape:

a ® fe——1.9m —» ¢ d .
v 9.8cm
5m

Find, in terms of 7, the area of a circle with radius 3 cm.

Calculate, to 2 decimal places, the area of a circle with diameter 9.7 cm.

Calculate the area of a sector with radius 8.7 cm and angle 210°.

wi B W N

Find, in terms of 7, the: A
a length of arc AB
b perimeter of sector OAB

O
¢ area of sector OAB. Scm B
6 Calculate the radius of a circle with:
a area 97 m> b area 20 cm?.

7 Find the angle of a sector with area 30 cm? and radius 12 cm.

8 A circular golfing green has diameter 20 m. The hole must be positioned on the green at least
3 metres from its edge. Find the area of the green on which the hole can be positioned.

9 Find the shaded area:

a b <
5cm
o iden ¢ K .
[— 8cm —>‘
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10

11

12

13

14

e f { |« 6 cm |

> Gem | : 4
e b
le— 8 cm —»
A door is in the shape of a rectangle surmounted by a semi-circle. The
width of the door is 1.2 m, and the height of the door is 2.5 m. Find
the total area of the door.
2.5 m
1.2m

A restaurant uses square tables with sides of length 1.3 m, and round tablecloths with diameter 2 m.
Determine the percentage of each tablecloth which overhangs its table.

6 identical metal discs are stamped out of an 18 cm by 12 cm sheet 18cm
of tin as illustrated. What percentage of the tin is wasted?

12cm

A gravel path 1 m wide is placed around a circular garden bed of diameter 2 m. The gravel costs
$7.90 per m2.
a Find the area of the path. b Find the cost of the gravel.

Answer the Opening Problem on page 170.

) Self Tutor

The illustrated door consists of a semi-circle and
a rectangle. Find a formula for the area of the
door in terms of the width w and height h of
the rectangular part.

-

The area of a rectangle = height x width
= hw

o . . o w
The radius of the semi-circle is 7
the area of the semi-circle = % X 12
1 w)?
= 3 XmTX | —
2
2
_ 1 w
BT
_ 1,2
= gTw

the total area is A = hw + %ﬂwz
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15 Find a formula for the area A of the following regions:

T
a b Rf < _}z
i f
2a
b
16 Show that the two shaded regions have equal area.
QUICK QUIZ
MULTIPLE CHOICE QUIZ
REVIEW SET 12A
1 Convert:
a 6.7 km into m b 9.3 mm into cm ¢ 2.59 ha into m?.
2 Find the perimeter of each figure:
b 4.8 m C
T3.6m
50°
<—35em—» Tt 75mm
3 Find the perimeter of this racing track. 1.3km
1km 500m
200 m
400m

4 A circular playing field has radius 80 metres. The field is surrounded by a fence 10 metres
from the edge of the field. Find the length of the fence.

5 In Germany, Frankfurt Airport occupies 23 km? of land, whereas Stuttgart Airport occupies
400 ha. How many times larger is Frankfurt Airport than Stuttgart Airport?
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6 Find the area of each figure:

(4
T5m 4/ 65 m
8m

7 Find the area of:
a a sector with radius 10 cm and angle 120°
b a right angled triangle with base 5 cm and hypotenuse 13 cm
¢ a circle with diameter 15 cm.

A circle has area 8 m?. Find its circumference.

Write a formula for the area A of each figure:

a b .

2x 0

10 In the semi-circle alongside, ACD is a sector of a
circle with centre A.
Show that the two shaded regions have equal area.

11 A new food warehouse has floor area 1.4 ha.
a Write this area in m?.
b The concrete floor costs $90 per square metre. Find its total cost.
¢ The warehouse is rectangular with length 125 m.
i Find the width of the warehouse.

ii Hence find the perimeter of the warchouse.

REVIEW SET 12B
1 Convert:
a 7260 m into km b 340 cm? into mm? ¢ 38200 mm? into m?.

2 12 boxes with height 28 cm are stacked on top of each other.
Find the height of the stack in metres.

3 Find the perimeter of this figure.

l_i

8cm
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10
11

Find the angle of a sector with arc length 32 cm and radius 7 cm.

Write a formula for the perimeter P of each figure:
a b b

(6]

Find the shaded area:

10cm
Calculate the area in hectares of a rectangular field with sides 1.6 km and 700 m.

How many 8 cm by 10 cm tiles are needed to cover a 4.4 m by 6 m floor?

The boundary of a sports field has the dimensions 13 G
shown.
a Find the area of paint used for the boundary.

b The paint costs $31.50 per m?>. How much 101“

does the boundary cost to paint?

< 20 m >

Find the side length of an equilateral triangle with area 80 cm?.

-

A kite manufacturer produces kites with the dimensions
shown alongside.

The shaded regions have equal area.
Find the value of 6.

a Find the perimeter of the kite.
b Find the area of the kite.
¢ |1 Find the length of the long diagonal.

ii Hence find the length of the short diagonal.
Find the length of:

i [AX] ii [BX] iii [DX]
e i [Illustrate two different ways in which 12 of these kites can be cut from a 1.7 m by

1.2 m piece of material.

o

ii Find the percentage of the material that is wasted.

© HAESE MATHEMATICS - SAMPLE




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




