Unit 3: Measurement

Modern Day Measuring Units
Metric:

.2
Kjlc:;ﬂrgter A ko = LOCOM

Meter Aen= 10O em

Centimeter Acnz= 1O
™

Millimeter

Imperial

Mile M\ . Awiz=| 7503'&
Yard ‘_{PF ﬂu-&&.-‘fﬂj Feck
Foot Q"\" {L‘F‘\h: 12 0.

Inch n.

Converting between Imperial and Metric Units

ST Units to Imperial Units  Tmperial Units to ST Units

ca
1 1mm = Top i lin.=2.5cm
! . 4. 1ft. = 30cm
cm = 10l|'l.
1. =03m
Im=3%in. 1 yd. = 90 cm
lmﬁ;!&ﬁ. lyd =089 m
5 : :
]k[l'léﬁ]]ll. 1mi. = 1.6Xm
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A closer look at the imperial unit:

Look at the section between the “3” and the “6". The lengths of these lines differ and
indicate different fractions or parts of an inch.

1/2
5 1/4 3/4 6

|
5%

Imperial units can be divided in half again (and again).

5 1/2 6

1/S 3/ 85/8 TIa
1ME| 3/M16 5M1&a TiMMB& aMs (1116|1316 |15/16
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Appropriate Units of Measurement

Which units of measurement are appropriate for each of the following (do not

meastre)
(a)
(b)
(©
(d)
(e)
()
(g)
(h)
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Metric
Your calculator Oy
Your height m.
Length of classroom o0

Distance from Wpg. To Brandon kl'“ .

A CDII'[P‘LJ.tEI’ SCTreen c‘p‘

Thickness of math text book M,

Distance from home to school Y\ﬂ\ .

A paperclip caen

Imperial
W

X

£ /.

™ .

.

0

™.

0.

Measurement



A Golden Ratio Activity
A GOLDEN GREEK FACE
Toolbox: Calculator; metric ruler (measures to mm)

Statues of human bodies considered most perfect by the Greeks had many
Golden Ratios. It turns out that the "perfect” (to the Greeks) human face hasa
whole flock of Golden Ratios as well.

You'll be measuring lengths on the face of a famous Greek statue (with a broken
nose) by using the instructions on this page. Before you start, notice that near the
face on the second page are names for either a location on the face or a length
between two places on the face. Lines mark those lengths or locations exactly.

Using your cm/mm ruler and the face picture on the next page, find each
measurement below to the nearest millimeter, thatis tenth ofacmor .1 cm.
Remember, you are measuring the distance or length between the two locations
mentioned. You can use the marking lines to place the ruler for your
measurements. Fill in this table.

a = Top-of-head to chin = . cm
b = Top-of-head to pupil =_ . cm
¢ = Pupil to nosetip = ., ¢om
d = Pupil tolip = . cm
e = Width of nose =_ . cm
f = Outside distance between eyes = . ¢cm
o = Width of head = . cm
h = Hairline to pupil =_ . cm
i= Nosetip to chin = . ¢cm
j = Lips tochin = . cm
k = Length of lips =_ . cm
I = Nosetip tolips =_ . cm

Now use these letters and go on to the next page to compute ratios with them
with your calculator. Remember: E, the first proportion, means divide

measurement a by measurement g. Round your answer to three decimal places.
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Findingthe Gold

Now, find these ratios lo three decimal places,

using your calculator: WIDTH OF HEAD
’Tu\ “rn ‘q%
- -5 cim -
3 om _ 16
3% em _\5Y
T \H am
- Ta E%J 2 v : ' pupiLs
= 1:':: S%: L79 . . aRST g NosETR
e,l,‘%,, cmn  L77 ' - .t LIPS MEET
T aa em R
_ 9% em (L4
\LQ em

YoLr answers to the above ratics should ke
near the Golden Ratio, 1L.G612 1T youre very
far off an any ane of ‘hem rechack beth your
measuremEnts and yaur cakiulahons.
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Measurement Conversions

A. Metric System
1km =0 n
1111:@11'&11
1m= 10O cm
1cm=j°_m1n

Examples:

a) 30 cm=_"300 mm 30(\6\} =200

b) 240cm=_249 m ﬁ% =294

¢) 960m= 08k km =0.9k

d) 34km= 2400 m 24{\000)=>40

e) 0.5km=_5000mm (0.5 X 1600 ) %\ =TSP G0

B. Imperial System

1foot=_| e inches
lyard = ? feet
1mile=17] LC) yards

*note: we cannot use decimals as readily as the metric system

Examples:

a) 4t = 4% in 4(YD=4R

b 2tt=_4 yd 2 =4

¢) 25yd.=_A0 in A5 x3IXIX =90

d) 9in.=_ 2% ft %:o%

o) 2ft7in=_5\ i QUMFT =A9¥7=3)

f) 252in=_ "7 yd WA % AN _-7
2 >
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C. Conversions from metric to imperial and imperial to metric
Examples:

a) 1mile= Y- b xm
b) 1yd. = OA m
) 1£=0"2 m
d) lin= 2.2 em

D. Areaand Volume Conversions

Examples:
a) Im?= cm?
b) 2.6mi= mm?
c) 32cm?= mm2
d) 2345 mm? = cm?
e) 1m3= mm?
f) 32mi3= om?3
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Perimeter and Area Review

PERIMETER of a polygon: ADD ALL THE SIDE LENGTHS TOGETHER

Example 1: Right triangle missing the hypotenuse.
Find the perimeter. rl br-l___ n

Ty —(‘-
c “a"a‘s%
\ ;3.&:

O, _ 34
3cm o P:rg‘*%#
o =g Lo

Example 2: Right triangle missing a side.
Find the perimeter.

Vb2 prASY
256 ~b> = NS r
25m v= (s-15L
Y \;l-::")l.ﬂ Pz TILYRY
\o = 1305 = LA™

16m \r=z1A"
0

Example 3: Find the perimeterof quadrilateral ADBC.
@ =233 T3 TY
A = 4.Cin.

B 38in
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Recall: Perimeter of a circle is called the CIRCUMFERENCE.
NOTE: Use the m key on your calculator, not 3.14.

Example 4: Perimeter of circles

C=Awr

a. Find the circumference of the circle with center E. Given radius =4 m.

A

D

b. Find the perimeter of ABCD given that ABCD is a square.

10 IAPC

B

C =)

=15\
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RECTANGLE: ﬁ

=i

(n/
PARALLELOGRAM:
Zon
/ " y &
B
TRAPEZOID:
= (oxbhn
O\ @= (e
h
A7

CIRCLE: Q.

Qeatt
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Example 5: Finding area.
a. Find the area of parallelogram ABCD.

’1.

,:’;:.:% - :ﬁm A 10 ft. B Bl
4=y &=09(17
2o (LO - 2
tﬁfﬁ" o BT
=1
D 2 E S C

b. Find the area of triangle ADE

A=Yy = 1&1,*77&

Example 6: Given a square in a circle with sides 12 cm. Find the area thatis
shaded.

{-\:ﬁ-’l(‘l - o
=R 5y - (DY)
A%V 19y

WA &3 o)

..-4—-—-"'—"_'_'_'
\___I ) Hg“‘-’r 1.'3 = d‘l

]qq-ﬂ‘&q =a*
AR} = =&\

=4 N =49
&/ ,f,;; PR
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Surface Area of Right Pyramids

A right pyramid is a 3-D object that has triangular faces and a base thatisa
polygon. The shape of the base determines the name of the pyramid. The
triangular faces meet at a point called the apex. The height of the pyramid is the
perpendicular distance from the apex to the center of the base.

apex

triangular face
height

I\ base

When the base of a right pyramid is a regular polygon, the triangular faces are
congruent. Then the slant height of the right pyramid is the height of a

triangular face.

slant height
slant height

right square right pentagonal

regular : _
tetrahedron pyramid pyramid

To find the surface area of a right pyramid, add the areas of the triangular faces
and the base.
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Example 1: Determining the Surface Area of aRegular Tetrahedron Given Its
Slant Height
Determine the surface area of the regular tetrahedron below.

SA=V0ase + B sides
= A0V 3 (qt-m
2 2

= 35\ + 185D

= 464 Hﬂl

7R e

Example 2: Determining the Surface Areaof a Right Rectangular Pyramid
A right rectangular pyramid has base dimensions & ft. by 10 ft., and a height of
16ft. Calculate the surface area of the pyramid to the nearest foot.

Lok 1 Dadk \
Sh = loascr ATy LR
= (1XD+ 2 mcu-sz) + u(-%t\wb)
= %‘3 R 344 >
=374 4
Ccart O ?\iﬁm
Fomer =%
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Surface Area of Right Cones

rectangular pyramid hexagonal pyramid heptagonal pyramid decagonal pyramid

—

S A=xrs+mrl
- C JTrs ?T?"j

Fird 5 U‘J“‘i&
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Example 3: Determining the Surface Area of a Right Cone
A right cone has a base radius of 2 ft. and a height of 7 ft. Calculate the surface
area of this cone to the nearest square foot.

M= ﬁr'-';-*r‘t’f(‘
S=73 = (D) + w ()
=4s 1+ NS
- 59,44 L\

SRLY 6

HATA= 5
5575
1.%5=%

Example 4: Determining an Unknown Measurement C=5
The lateral area of a cone is 220 cm?. The diameter of the cone is 10 cm.
etermine the height of the cone to the nearesttenth of a centimeter.

/0 bﬂav& NES=0
A A (D)y5=20
6&—» {*{{"'51‘1‘&"* 5.;'1'1.{3 \4
llﬂta\i L‘,ifd"m“ 5“
e Aot < z 4em
.
6= WED
~\*x09
\ab=n F
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Volumes of Right Pyramids, Right Prisms and Right Cones

Sandbox Investigation
Fermi Problem: How much sand would it take to fill Grand Beach?

-’; '\er:!'

PREDICTIONS
1. Do you believe there are enough bags of sand to fill the sandbox?
Why or why not?

e s

a. Ifyou believe there are not enough bags of sand to fill the sandbox, how
many more bags do you think you will need?

b. If you believe there are more than enough bags of sand to fill the sandbox,
how many bags do you believe will be left over?

2. Whatinformation do you need to find out how much sand is needed to fill the
sandbox? Record this information below.

| o \,\a-uidlﬁrbr‘t’ie-io}e“’? Sondbex
HO ALY X492 s
My (M y 4
wwq’wm? S e 15 i Fre00s 3 O P
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CALCULATIONS
3. Calculate how much sand is needed to fill the sandbox.

3% x xxPh = S

2% ‘:l--}.{x%k = 54 £H> ',L"}%O.S‘")-‘-ﬁof
\- o\bes e

4. Are there enough bags of sand to fill the sandbox? Explain.

a. Ifthere are more than enough bags to fill the sandbox, record how many.

b. If you need more bags of sand to fill the sandbox, record how many.

3. After seeing the conclusion to the video, how accurate were your calculations?
What could have contributed to your calculations being inaccurate?

10 IAPC 19 Measurement



The volume of a right prismis:

Volume = (base area)(height)

Volume = A(h)

Example 1: Determining the Volume of a Right Rectangular Prism
Determine the volume of the following prism.

16 ft.

—_————
#

101t

12 ft.

N =N
IETRAT 425
-\a00 £X*

The volume of a right pyramid is:

Volume = % (base area)(height)

Volume = %A(h}
"l--—""""r

10 IAPC

Measurement



Example 2: Determining the Volume of a Right Square Pyramid Given Its
Slant Height

Calculate the volume of this right square pyramid to the nearest cubic inch,
V= % (bosd(heigh)

V=5 (4xd)(50)

\[ =30~ ir:}

Example 3: Determining the Volume of a Right Rectangular Pyramid

Determine the volume of a right rectangular pyramid with base dimensions 5.4
cmby 3.2 cmand height 8.1 cm. Answer to the nearest tenth of a cubic
centimeter.

=5 (bm@tmﬁh%
\{.;, ;::(b’)_k\ 1S _;ﬁ(q )

= 4,77 "
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The volume of a right cone with base radius r and height k has volume:

V= %?I'rzh

Example 4: Determining the Volume of a Cone

Determine the volume of this cone to the nearest cubic inch.

o A o= G
o i = R

= %X ( U‘)(. \:h

=L79 ‘if:}r

Example 5: Determining an Unknown Measurement

A cone has a height of 4 yd. and a volume of 205 cubic yards. Determine the
radius of the base of the cone to the nearest yard.

V=Y h A

W09 =5XCED S (F il
257 }{ﬂ*‘}% € =Can
A7 L o=Tues.

v;:‘il‘l B
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Volumes of Right Cylinders

The formula for the volume of a right cylinder is: mrih.

r= Codins
h= NSQIW

Example 1: Volume of Cylinders 2\
Find the volume of the following cylinder. \/ :‘T'( C

A C=15 am
] =1 e
7cm V= (16\“‘(73
¢4qﬁm§
S~
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Surface Area and Volume of a Sphere

The surface area of a Sphere with radius r is:

Kr =

Example 1: Determining the Surface Area of aSphere
The diameter of a baseball is approximately 3 in. Determine the surface area ofa

baseball to the nearest square inch.

S=HN R=19in

C = Ccodilns

Determining the Diameter of a Sphere
The surface area of a lacrosse ball is approximately 20 square inches. What is the

diameter of the lacrosse ball to the nearest tenth of an inch?

)
9 P\'—‘-"\'ﬁ""g’ ¢ =13
A0 =20 L - Araredec=13 (D)
Ay }Rr o ﬂ‘c AR

| 5A=C

j|,6“":(
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The volume, V, of a sphere with radius r is:

V=2m3
3

Example 3: Determining the Volume of a Sphere
The sun approximates a sphere with diameter 870 000 miles. Whatis the
apprma_mate volume of the sun?

\(-ﬂ ...;-S‘ﬁ'("' "‘1)5 000

V,a-w(t-nafi.ocm
=234 x\o-l m‘t—‘i

Example 4: Determining the Surface Area and Volume of a Hemisphere
A hemisphere has radius 8.0 cm.
a. Whatis the surface area of the hemisphere to the nearest tenth of a square

C entl_meter? *;u;’# H“F
T g S ARL Sl
e g S
__4,«(4) o
= (,6%.? o™

b. Whatis the volume of the hemisphere to the nearest tenth of a cubic
centimeter?

XKy C D&Y
.-.;(':35-:«:(‘*-\ (“'\
=\ 019 '5{1:“‘
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Solving Problems with Surface Area and Volume

Example 1: Determining the Volume of a Composite Object
Determine the volume of this composite object to the nearest tenth of a cubic
meter.

o\ = FU'-V? + box
i) oA
_.._~.}S (L-iith u-(t,‘h(a.‘ﬁ(:l Q)

==

3

N N AL
| = (AN
! ¢ 20m {o b
: = {,Q,O\H"
g 2.9m
6.7 m
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