Measurement



Review: Length

e What's perimeter?

o Perimeter is the distance around the outside of a closed shape

Metric units of length

=10 <100 1000
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Circumference of Circle

diameter

Lengths of a Circle

e circumference: perimeter of a circle
e radius: distance from circle's centre to its edge

e diameter: distance from one end of the circle to the
other, through the centre

Circumference Formula

o Circumference = nd
° Circumference = 27r

o Where, d = diameter, r = radius

(remember: diameter = 2X radius)
and T~ 3.14
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radius is r

some length ’

some angle size

Perimeter of a Sector

e Remember: Circumference = 27r

Arc-length = W X 27T

e Perimeter = arc-length + 2r

0

260" X 27T

Perimeter of a sector = 27

o where ris the radius and @ is the angle of
the sector

e Note: fis not O: itis a Greek symbol that
just looks similar



What's the relationship between o, a and h?

Mr. Smith covered these



Review: Pythagoras’ theorem

a’ +b? = c?
a2 — 2 _ p2

where a and b are the short sides and cis the hypotenuse

Finding side lengths using Pythagoras’ theorem

Find the length of the unknown side in these right-angled triangles, correct to two decimal places.

a b 1.1m
X CIn u

5cm
. YR 15m

9 cm



Pythagoras

How would we find the diagonal of this cuboid?

e What can we find first?



Using Pythagoras's theorem, we can find the diagonal of the bottom
face

e What's next?
e What's the angle between the bottom face and the height (2)?



So, we can use Pythagoras's theorem in this 3rd dimension!

e What's our a and b?

e 0 = +\/x2 + 92 b=z

e ¢’ = a’ + b? (Pythagoras's Theorem)
o = (/22 + y2)? 4 22
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o= (Va1 )+ 2
of — 32 1 y2 4 52
e Taking the squareroot of both sides

o c:\/xz—l—y2—|—z2

e quite elegant!
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Area: Unit Conversion

100 —10000  =-1000000

/N /7 N/ N

N s

L A 4

x 100 10000 =< 1000000

Think: Am | going from bigger to smaller?

e Then there will be more units

8.5.25
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Areas of 2D shapes

Rectangle Square Triangle
A=1xb A=1 b x h
. | u
s I
H 1
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Parallelogram Rhombus Trapezium
X
A=bxh A= =7 A=“‘2”’><h
Area of a Kite MA 1 (@a+b)xh

N\ h.eig ht j
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2

Area =

rhombus

D

Formula

Area (A) = X—;y—
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A=Tmr

A=mr

9
X 3607

—1 =] —
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Accuracy

e In 1856, the Surveyor General of India Andrew Waugh measured
Mt. Everest as exactly 29,000 ft

e But he announced it was 29,002 ft so people wouldn't think it was
an estimate

e Historians called him "the first person to put two feet on top of
Mount Everest"

e What does accuracy mean?

o the measure of how close a recorded measurement is to the
exact measurement
12.5.25
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What could cause inaccurate readings?

Faulty instruments

Environmental factors: e.g. wind or uneven
surface

Procedural error, e.g. Parallax

Human error, e.g. rounding or typos
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A egg's length was recorded as 6.0cm, correct to the nearest
millimetre.

a) What units were used when measuring?

b) What is the largest decimal that would have resulted in 6.0cm?
c) What is the smallest decimal that could be rounded to this value?

d) What mistakes could be made in measuring that would lead to an
inaccurate reading?
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KEY IDEAS

The limits of accuracy tell you what the upper and lower boundaries are for the true
measurement.
e Usually, it is + 0.5 X the smallest unit of measurement.
For example, when measuring to the nearest centimetre, 86 cm has limits from 85.5 cm up to
(but not including) 86.5 cm.

85.5 86.5
I e S — |
85 86.0 87

*  When measuring to the nearest millimetre, the limits of accuracy for 86.0 cm are 85.95 cm
to 86.05 cm.

835.95 86.05
I l [ I |
85.8 85.9 86.0 86.1 86.2

Errors can also occur in measurement calculations that involve a number of steps.
e It is important to use exact values or a large number of decimal places throughout
calculations to avoid an accumulated error.
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Accumulated Errors

Complete these calculations.

a. i.8.7x3.56, rounded to one decimal place

ii. Take your rounded answer from part a. i., multiply it by 1.8 and
round to one decimal place.

b. i.8.7%x3.56 without rounding

ii. Take your exact answer from part b. i., multiply it by 1.8 and
round to one decimal place.

c. Compare your answers from parts a. ii. and b. ii. What do you
notice? Which answer is more accurate?
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Surface Area of Prisms and Cylinders

What is a prism?

e Asolid 3d shape with a cross-section that is a polygon Lbi BT

o cross-section: what you get when you slice a shape like bread

Prism: a solid with a uniform polygonal cross-section

Mr. Smith covered these
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Finding the Surface Area of a Prism

Triangular
Prism

Hexagonal
Prism

Rectangular Prism
(Cuboid)

These are the nets of different prisms: the unfolded surfaces

To find the surface area, we find and add up the areas of each shape
that makes up the prism's surface
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What is a cylinder?

Like a circular 'prism': with a uniform circular cross-section

Surface Area

Formula
Area of the circles = rrr
Area of the "tube" = 2wrh (Why?)

(We can unfold it into a rectangle
with the circumference as a side)

2 each

Put together, we get:

A = 27r? + 27rh
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Composite Solids

Composite solids are solids made up of two or more

basic solids. ©
* To find a surface area do not include any common | [ Aol face
faces. /r,,__/___
— In this example, the top circular face /,/ —
area of the cylinder is equal to the E

common face area, so the Surface
area = surface area of prism + curved surface area

of cylinder.
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Surface Area: Pyramids and Cones

To find the area of a
pyramid, we find

1. The area of the
triangular sides

2. The area of the base

The number of
triangular sides will
depend on the type of
pyramid.

Click all sections of the net

Lengths are rounded to the nearest tenths place.
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Cones

e asolid with a circular base

e acurved surface that reaches
from base to apex (top point).

e Aright cone has its apex
directly above the centre of
the base.

o § =the slant height

o r =radius of the base.
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Surface Area

e The net of a cone is the circle at the base and a sector

e What's the arc of the sector?
o The arc wraps around the circumference of the base circle
o So the arc length is 27r

o And the radius is s because we unwrap it from the slant

A
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So what's the area of the sector?

2 < 6

e Area of the sector = s 260"

e But we don't know 6

e But! We do know the arc length

e Formula for arc of the sector = 28 X ——

e Actual arc =27nr

0 __
® SO, 2TSs X 360° 27T
0

e Cancelling, we get s X 350 — T

0

e Dividing s from both sides, we get —— =

360°

2x o =ms? x L=

e SO,our areais s T

0
360"

r

S
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Now let's put that together with the base circle

e Area of the base circle = 7rr?

e Adding to the area we just found, we get

29



Volume and Capacity: Units

<« 10003 x 1003 % 103 e Metric units for volume: km?,

. U U m3, cm3, mm?
3 3 3 3 . . .
km m ¢ MM~ ¢ Units for capacity: megalitres
10003 = 1003 L 103 (ML), kilolitres (kL), litres (L)
and millilitres (mL).
X 1000 X 1000 X 1000 o1cm?=1mL
ML kL L mL

+~ 1000 +~ 1000 +~ 1000

15.5.25
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Which holds more?

Volume
experiment

31



Volume: Prisms and Cylinders

How does the volume change if
the base or height changes?

e Volume = Area of base x
Height
Formally:

e Forright prisms and cylinders,
the volume V = Ah, where:

o Ais the area of the base

o his the perpendicular
height.

height =7

W4 show/Hide Volume
Volume = (Area of base) * Height

width = 10 Volume = (length * width) * height
) Volume= ( 9 - 10) - 7
'e."gth =9 Volume = 630 units®

()
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right rectangular prism right square prism
V = Ah V =Ah
= [bh = x2p

right cylinder

V = Ah
= 7r2h
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Volume: Pyramids and Cones

19.5.25

e What fraction are the
triangular prism (blue) and
pyramid (green) of the cube?

e How do we know?
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O

Move for Animation

Volume of Pyramid

Volumeo fpyramid = 3 Volumeofcube
> r=
LJd

Ramaswamy koda
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For pyramids and cones the volume is given by V = lAh,

3
where A is the area of the base and / 1s the perpendicular height.

right square pyramid right cone

_ 1 _ 1
V——3Ah V——3Ah
| ) 1 _»
— —th ———37rrh
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Volume of Spheres

Pull the sphere out of the water.

of a sphere.

Volume of sphere

Discover the formula for finding the volume

Volume of cylinder = 27r?

Volume of cylinder

— Volume of water
1

2mr3 — 3 (27
2

2 — 5?1'?"3

4 3

g wr

ALTERNATE CALCULATION -

22.5.25
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The only dimension of a sphere is its
radius r

The surface area is given by

The volume is given by

V = %7‘(‘7“3

diameter

-

radius
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