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FMPC10

updated June 2013

MEASUREMENT

TOPICS

Solve problems that involve linear
measurement using:

e Sl and imperial units of
measure.

e  Estimation strategies.

° Measurement strategies.

Apply proportienal reasoning to
problems that involve conversions
between SI and imperial measurement.

" Solve problems, using Sl and imperial
measurement, that involve the surface
area and volume of 3-D objects, including

° Right cones

e  Rightcylinders
e  Right prisms

. Right pyramids
° Spheres.

1.1 Provide referents for linear measurement.

1.2 Compare SI and Imperial units of measure.

1.3 Estimate a linear measure and explain the process.

; 1.4 Justify the choice of units used for determining a linear measurement.

3.1 Sketch a dlagram to repr esenta problem that involves surface area or volume.

, 3.2 Determine the SA of aright cone, right prism, right pyramid, or sphere using an object
1 or diagram.

' 3.4 Determine an unknown dimension of a right cone, right prism, right pyramid, or

i sphere given the SA or V and remaining dimensions.

' 3.6Compare the formula/relationship between volumes of right cones and right cylinders

E or right prisms and right pyramids.

[C} Communication [PS] Problem Solving, [CN] Connections [R] Reasoning, [ME] Mental Mathematics [T] Technology, and Estimation,

[V] Visualization
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Key Terms

updated June 2013

Term

Definition

Linear measurement.

Dimension

Length

Width

Height

Radius

Diameter

Perimeter

Linear foot

Conversion factor

Base of triangle

Height of a triangle (altitude)

2-dimensional

Area

Surface Area

Square foot.

Geometric net

3-dimensional

Base (or base area) of a figure

P age 3 |Measurement
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updated June 2013

Term

Definition

Volume

Cubic centimetres (cc or
' cm3)

Millilitre

Litre

Gallon

Rectangle

Square

Parallelogram

Trapezoid

Circle

Rectangular Prism (& Cube)

Right Triangular Prism

Pyramid (triangular,
rectangular, square)

Right Cone

Right Cylinder

Sphere

Hemisphere
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Unit Conversions (as they may appear on an exam formula sheet)

updated June 2013

Pythagorean Theorem:

a?+b? = ¢?

Common Imperial Imperial and Metric Metric
Length 1mile = 1760 yards Imile =~ 1.609km 1km=1000m
1 mile = 5280 feet lyard = 0.9144m Im=100cm
lyard = 3 feet 1 foot = 0.3048m Iecm =10mm
1yard = 36 inches 1 foot = 3048 cm
1 foot = 12 inches linch = 2.54cm
Mass 1ton = 2000 pounds 1pound = 0.454 kg 1t=1000kg
(Weight) 1 pound = 16 ounces lounce = 28359 1kg=1000g
Common mile = mi kilometre = km
Abbreviations yard = yd metre = m
ton = ton centimetre = cm
feet = ftor’ millimetre = mm
inch=inor" tonne (metric ton) =t
pound = b gram =g
ounce = oz
Formula
I - Triangles Lines
Trigonometry: The equation of a line:
A= opposite B Slope-intercept form:
hypotenuse y=mx+b
Standard Form: ‘
. adjacent c Ax+By+(C=0
LG“:A - h_yputen-use a POint-S]Ope fOI‘m:
y =y =mlx—x)
opposite A
tanA = adjacent C b Slope formula:

Y2 — W1

X2 — X1

Page 5|Measurement
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updated June 2013

2-Dimensional Figure Perimeter Area
Rectangle
|
B I P=2l+2w A=lw
or
4 T P=2(l1w)
| [
|
Triangle
P=a+b+c bh
A=—
2
or
A= ! bh
S 2
Circle
C =2nr A=mnr?
or
r C =mnd

P age 6|Measurement
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3-Dimensional figures:

Right Cylinder:
B T
P, T ——

Apop = mr?
)
Abottom =nr
Agige = 2nrh

SAioter = 2mr? + 21rh

V = (Base Area)h

Net:

-1 D

Sphere: Hemisphere:
SA = 4nr?
.
37T
Hemisphere:
SA = 3nr?
V= Enr3
Net:
Side: A = mrs
Base: A = mr?
SA=nr? +nrs
V= - (nr¥)h
=5
1 Net:

Atriangle - Ebs
.
Apase = b

SA = 2bs + b?

1 .
V= 3 (base area)h

s

Page 7 |Measurement
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FMPC10 updated June 2013
Rectangular (Right) Prism: Net:
SA = 2(hl + lw + hw)
H
h w
[F] w V =lwh
Or
V = (base area)h
Triangular Prism Net:
SA = sum of all faces
_________ Fr--- -3
V = (base area)h
height
Base
Area

P age 8|Measurement
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Measurement in Two Systems.

The International System of Units (SI)
(Metric System)
Systeme International d’'unités

The Imperial System of Units

The system used by the British Empire and therefore
many Commonwealth countries for many years.

Formally called System Internationale but more
commonly called THE METRIC SYSTEM.

Based on the metre. One meter is defined as the \ To this day much daily work in trades is still done
distance light travels in 1/299792458 of a second. i using the imperial system. Most technical work,
however, uses the metric system.

Prefixes:

Prefixes are added to the base units to be used with
smaller or larger measurements.

tera
giga
mega
kilo
hecto
e Some useful conversions:
BASE UNIT (metre/gram/litre)
deci. linch = 2.54 cm
o 1foot = 305cm (30.48)
micro 1yard = 3 feet
nano
pico 1yard = 0915 m
1 mile = 1760 yards
1 mile = 1.6 km
lkg = 2.2 Ibs
1litre = 1.06 quarts (US)
1 gallon (US)=3.79 litres
[1 gallon (UK)=4.55 litres]

Page 9 |Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014.
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The Imperial System of Units

UNIT QUANTITY [ REPRESENTATIVE EXAMPLE : 3 EXAMPLES OF OBJECTS YOU WOULD
\ MEASURED 1 or REFERENT 1 MEASURE USING THIS UNIT
E {circle one) E {a comparison you could use) :
EMASS? fSh€ grew 5 nc hes‘i 1 Heigm
INCH i ' tove » ri .
VOLUME? O\/ rfnesumme ,. Food /gond\/\/\chles
6@ 5 wood f0 DUIld house
| MASS? i The DOY 1§ wft i Height
FOOT | L tall. v
| VOLUME? ! - i2. HouSeS
— |
(DISTANCE? || i3 Length of pool
' Mass? ‘He ran 10 yardS i, rootball
YARD § i the foorpbail n
iVE)LUMEE’_ qame. 2 Farmi q
(D ; | E
(o) 1 soccer?
:EMASS? You dfive 10 1 priving
MILE i miles §
: VOLUME? E b R un nin g

;(DIjTANC__ED 's Travelling

| | i1. GQS
GALLON i The large plastic jug of milk ! .
@ ! at the grocery store. Ly DH(‘\\AS (Eg m\\K)

DISTANCE?
': 3. pOOl|

Page 10 |[Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014. J



FMPC10

Converting Between Units

updated June 2013

Within the Imperial System

Conversion Factor: Multiplying or dividing by this number allows us to convert from one unit to another.

Eg. Convert 57 inches to feet.

- 1 foot
= — feet
57l\h<3 X12 mc’hes' 12fe
9
42 = 43feet
12 4 !

One Unit Conversions

Use the numbers in the table on page 5.

1 foot
12 inches

The unit on top is the one you are converting to!

Convert the following. Answer in exact form (fraction or non-rounded decimal). /
1. 3yd=_49 feet {2 15yd.=__ 45 feet {3 125yd.=_37.5 feet
3ydx2E= 9f i 1syd  3it . |5fp
o - ; 1 " 1yd ;
""" o 12fo-_ 4 vards s T225fu= 237 inches. | 6 136ft- oo yards.
225ft x 22 = 27in |
""" 7. 8ft=_96  inches. | 8 275ft=_323 _ inches. | 9 48ft=0576 inches.
8N . dzin i 2158 , 12in E
1 N 5 A ;
"""" 0. 36in.=__3  feet. | 11. 140in.= 2 et {12, 2016in=_1 68 feet.
Z6R it t 140 70 . 35 i
- Xo=— 3% e =S = :
11w i 12 6 3 |
s 2mi= 2520 yards, P14 42mi=22006 feet. sy 1500 yd. =__ rR e
. 1 500 _, 150 . 75
: 35720 x5280 - 22176 222 o 22 -
221760 W.2x528 10 176 28
16 5250yd.=189000 inches. | 17. 160o0z.=_ 10U pounds. | 18. 2200z =13.]5 pounds.
_ o : 160-16 - 5 2120 .
5250%36° 189000 ! 167 10 ; 55 = 13.75
_____ ié.mzi_lb"ém'ﬂ_:"'!m"656&3:‘5""““'E\_"__2_()_;___2_.2_5_IB__ém__f%"méh_ﬁéé_s___'E'"—""""“"""m_7"""&}1&"""
Hx167 64 0.06%16% 56 :

. Mr.S placed 32 yard sticks end to end across
his front yard. Find the width of his yard in

23. Maisy can fit 8 blocks of butter in her
backpack. Butter is sold in 1 pound blocks.

feet. How many ounces does Maisy carry?
3oyrds 38 . fqp 4t | 1602
1 1y \gf“' 2 J{Qé ’ ’éll‘bi 1280z |

P age 11 |Measurement
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24. Auntie Dee is making a frame for a 25. Mr. ] wants to update his living room with crown
photograph. The outer dimensions moulding. The room is rectangular and measures 180 in.
are 3 ft. by 5 ft. How many inches of by 260 in. Moulding is sold by the foot and costs $2.19

frame must she purchase? per linear foot. What is the cost of moulding required (not
Zftasfti3fit gt 161t including any taxes)? e

134 s 7y f b g {m
o 2o J19210] gg0ft =135t + 74 219 {3‘;2
1 -

TN :

26. 140 feet to yards and feet. i 27. 256 feet to yards and feet. 28. 356 inches to yards, feet and
: HEL K x 1 yd inches
Recall: 3yl =1t P BN | o Lyd 356 3
lyd H A + ;556 ‘_’ k’ L4 b :J.\ o= g ! ,8_\
140& X 35 3ft ' L d I; i~ 5!:‘.‘-\_':_ 56 l 3¢ qal‘ /d
140 : 853 YC '. »
=—y : : ; Nl ke
3 { , ) y 1Y i ‘3\ | . |
: : i€ 5o | SNy A s BE . 02
:46§yd }: g\)‘i, lfJf f} l\{ﬂj\ "‘?;J]T Z Q‘F
= Ly
2™ X

140 ft = 4eyd and 2 ft.

m %m!

'29. 142 inches to feet and inches. | C}Z 204 inches to yards and feet. @ '84260 ounces to tons, pounds ©
:

72 l |
T‘QIT\\ 1 €4 _ 7—1H ii:_ 2\0\1\1\ 1\/d - 17 d 5 E\Id and oyyeesy 21b i o
‘NNQ ' 116.% ‘6254) BSOS o =500y ¥
sy 2 E ] y11% R + fon
56.,13_13 - 1050 E __Y\EL,,L_* 2§} E Yo LI 1013
87 TR 1 R AL | g X ek = 2o
: ; . 5 HOO
A P | 4 3eeo T L
_________________________________________________________________________________ Ve e N nasan e et aa TR A N PR
32. Shelby the French Bull Dog needs an outdoor area to run. Ben plans on building her the pen below. | *“ 1\,
The fencing material is sold by the linear foot but his measuring tape only shows inches. How man 1 s
feet will he need to purchase? '?é .
BORInchecr 2 ton,126b1b,
o HoZ

BOU™, 19

33. Convertyour answer above to yards, feet and inches.

2y R e
‘ ) = ¥
oais g z;ﬁ\f osyd ¥ T

of4 2|24 \/d and -“

|

—————— i

.

~
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34. What are the dimensions of the rectangular carpet below in feet?

updated June 2013

35. Ifthe carpet is sold for $4.25 per square foot, what is the cost of carpet required? Include 12% tax.

6 %7 = 42'x 84y 25 =8178.50
8178.50%0.17: & 21.42 — & 118.50+821.42:(9 199.972

36. What is the perimeter of the garden shed in yards and feet?
31

8°412°+8°+12" : yo'
0B, —g,'é - 133vd
T TR

13 yd and 1ff

L3 .k
Lo tekel = 90 A

I Sheo
é Ko\\ I 4 _—
37 " The shed covers one-third of the area of the yard. How many square f eshownin arof
* theyard above” 5‘1 # 5q H sq f+
1208 'z dosq i 96" 2 (3) = 2887 -96" = ]1925q ft 2 grass
= B B F JQ, rof
38. Sod-Warehouse sells sod by the roll. Eachrollis 1 foot wide and 4 feetlong. Each roll sells for $2.75.

what is the cost (including 12% tax) to buy sod for the yard?

192sq =4 5q ft = ugx® 75 + 5132 x0.12 * § 15.8Y

9 132+815.84 ]5 147. 84 |
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Two Unit Conversions {Be comfortable working in fraction form and always reduce.}

You will need to use TWO conversion factors. Simply follow the steps for one unit conversions, then repeat.

Eg. Convert 58 inches to yards.

. 1 foot 58 1 foot 1 yard
@ SoltnGlies P 12 inches 12 feet < Step ® 12 inches SIEP @ 3 feet
58 1 yard 58 0 K
i e — th I
@ ey feet x Fon 36yards The unit on top is the one you are

22 _ 411
= 13—6 yards =1 - yards

39. 6025feet— ;gh; miles

1 yn:d 6025

l
6025 feet x = 5 —— yards :
|
+

6025 1 il 6025 .
222 yards x ——— = —— miles '
1760 yards 5280 h
+
]
745 148 '
5260 1 1056 gitles ‘

Conversion Factors:

converting to!

'd
2{‘{\‘

IR
1.750y¢

1 ;‘J“- Ji‘ "{ j
1

L

:03. 38 l€S

e

......................................................

2.3

& 1'_‘1‘-'d ' T
x o L i |

] P

158 400 inches

544. 241yards= 826 inches

42. 3.25yards= 11 ] inches

3,?—5%&x 36in
g 2134

‘@A cabinet maker is using 1"x3"
~_edge grain fir to make some '
cabinet doors. He purchased
422 yards on Craig’s list. How

man inches d1d he huy"
(d’h (’llr =

qz %‘5 RN
178Vd \Sh\
= " i
> 1536 in.

43, 15§yards= 564 inches

47 3ft 12in _ (47)(3}12) .

FRARS im =g inches
(o}

=564 inches O

Note:
| combined both
steps into one

equation here.

Mr.]’s measuring wheel clicks once for every yard it travels. On a walk

to school, the wheel clicks 35200 times.
47. How many inches dog:
35200 x326°¢

48. How many miles?

Ly

P age 14 |Measurement
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v 2 876in .

1&

. Gary is building picture
frames to sell in a market. He
has 75 yards of material and
will make square frames with
side lengths of 14 inches. How
many frames can he make?

75 ¥4 3};—5\\ 2700in = 56 ‘HB frames

24 xy- 56

- l@ A p-le-ce of | paper is folded
in half repeatedly. The
paper has a thickness of

2;0 ". How many yards

thick will the paper be

after 20 folds? oy wd
- j'_ e _50!—1 {Z) m sl LA ;, v
Y ‘2 ) 2 - ) '2 r _ f 1 ( ':; f'_l }

(' ' . / ‘,

S — % { N . LY 20
. O Y5 x 2

3 e,y X g % ) %
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Conversions with Non-linear Measurements.

50. How do you calculate the area of a square?

LoxWw

51. Whatis the area of the square to the left in
square-feet?

3£t x3ft: Qft?

52. What is the side length of the square in
inches?

364 le—‘

53. What is the area in square inches?

36inx36in: |1296 5q in.

3 feet

3 feet

Freem—————

54. To convertthe area of a figure from square
feet to square inches, what calculations must
you perform?

55. Arectangular plot of land has dimensions o
0.5 miles by 0.4 miles. What is the area in ft2?

| : o 2
G — 1 inchos, l'lm = q0q; p 2| 0.5 %04 miles: 0.2 ymles
IR N | R 04 _
! xMoltigy by2)k  ArHesR  5280f  sygof)
""" S6. o convert the area of a igure from square | 5 STade,  1meig
miles to square feet, what calculations must | 2
you perform? *|5575680 ft
, 7 E
# Multiply by (5280) “, |
""" 57. Apizzahasanareaof 1.5 ft2. Ifthepizzaisto | 58 Acircular carpethasanareaof 1007 ft2
be sliced into six equal slices, how many (approximately 314 ft2). What is the length of
square inches is each slice? PD nr 1 the radius in._in%hei? 10 \ 1 i1 m
3NN 1Lin L3200 g 02 ] A=t ="
2 N N :' J00M:TU Y= ' i
2 i == 'W T -
s _m ___________________ [odH™ - 1014 i}
@ The cross-section of a concrete underground | The pipe in the previous question has
pipe is shown below. Calculate the area of the ! concrete walls that are 5 feet thick. Calculate
mner (open) part of the pipe to the nearest : the cross- sectional area of concrete to the _ i
. ! a 7787k I !
L Tiet : S SHALSR
ke T s r= 20 f4 2 T
A=TU(15)2 § A= TS '«‘7‘% 163 in#*
5 ' T ~—
AT 225TL: ; A - T(0) 7\
70635 8347} Nuw'A 1256 637061 it
2 | N
X2L) u, — N\ —
A A-T(E
0178 —m”:( 3
SR 1 e S % (V' Lo -
: oy
A 706. BB !
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The International System of Units (SI)

UNIT _E QUANTITY - REPRESENTATIVE EXAMPLE : 3 EXAMPLES OF OBJECTS YOU WOULD MEASURE
5 MEASURED | ' USING THIS UNIT
Milligram :- ! ' 1. gfdin of ugor
| (MASSD) | ONE GRAIN OF SALT 5 A
, ¢ ' Al U '{, L
 VOLUME? i 2. groi 0f sand
| DISTANCE? :  3; e R o1
TGram T T T gShroomn T
@ \ ONE PAPER CLIP : er
EE? : {2 left
] DISTANCE? : 3. pig((je Qf C'/‘i ees 0
“Kilogram T e "1 bio d grivery box T
E ONE PINEAPPLE i 3 men b
| VOLUME? pe C
{ DISTANCE? 3 l9gg0qe
TMillilitee |y 1. drop of wotey T

=
7
]
o
rm
~3

DISTANCE?

LENGTH OF
FINGERNAIL

2. eye drop
3. grop of tpod dye

1(;0Honb(md\<
| 2. pitChner ot juic@

3. shampoo

2. fiNitkness of ip\ﬂOn 0 5

3. Width of Twizzley®

................................................................................................................................

....................................................................................

Kilometre

Page 16 |[Measurement

 LENGTH OF
 FINGER

{ TRACK RACES

{FROM HOUSE TO
iSCHOOL

{2 1ength 0F hair
13 thickness OF dim

2. Neight of graffe

3 ength of car

2 from house o mai
i3 girplane ride (disfane

[
1 [ 1)
_____________________ L T T e
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Converting Between Units in the Metric System (SI)

up-dated Ju.ne 2613

Conversion Factor: Multiplying or dividing by this number allows us to-convert from one unit to another.

Use the numbers in the table
on page 5.

Eg. Convert 230 mm to cm.

lcm <
230mm X =23cm

10mm

lcm
10 mm

The unit on top is the one you
are converting to!

-
conversions can

be made by
moving the

N

etric

decimal left or
right. Imperial
conversions

One Unit Conversions

v:nnnr

Convert the following. Answer to the nearest tenth when necessary.

61. 1250 mm = 125 cm 62. 37.25m=0.4 cm

1em

10mm

1250 mm X 125 cm

Or...simply move the decimal one
place to the left.

. 1508 cm =15

68. A farmer builds a fence
around a rectangular sheep
pen. The pen is 5 metres
long and 7 metres wide.
What is the perimeter of
the pen in centimetres?

547547 24 m

\@.A circle has a radius of 10
' cm. Find the
circumference of the circle
in millimetres.

C=2Tr
C= 2M(10)

C:62.93195cm
x10

628.3 MM

F T e ——— .

not squared??

Pa ge 17 |Measurement Copyright Mathbeacon.com. Use with

24m *100 - poBem |

63. 0.8cm= 8 mm.

69. Find the height of a
triangle with a base of 12
cm and an area of 75 cm?,
Answer in millimetres.

. bh o faumh)

;AA'T -*—,}“.-'(;Scm 1
12¢m n :M
.2rem whXeid

h=12.5cmx*10

permission. Do not use after June 2014.
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Two (or three) Unit Conversions

updated June 2013

Use two conversion factors to make necessary conversions. Round to the nearest tenth of a unit if necessary.

_____________________________________________________________________________________________________________________________

73. Convert 1.365 km to mm.

)1 365 000MM '

) 1
74. Convert 1 75 m to mm.

17.2>100 x10
‘Ig7200”““

3
75. Convert " km to cm.

0.76 x 10005100

|75 0o0em |

76. The poliovirus is about 30
nanometers in diameter.
Thatis 0.000 000 030 m.
How many millimetres in
diameter is the virus.

&D 00032 Mm

..................................................................................

79. 2m+ 30 cm +4 mm
20001 + 300 MM 14 isim

mm

Page 18 |Measurement

77. The Great Wall of Ming
Dynasty in China has been
measured to be 8851.8 km
long. Approximately how
many centimetres is this?

80. 1.35km+ 125 m + 40 cm
1350m+125m 4 0.4m

e

78. A standard volleyball court
is 18 m long and 9 m wide.
Find the area in square

millimetres.
13 ™ - 18000mm
9m: 9000mMmM

18000,X 4000 y¥m
-.)1 62 000 LOOMM 2

81. 1.35km+125m+ 120 mm
135000Cm+ 12500m + 1lcm

= 4/ Y m = 1475812 em
Copyright Mathbeacon.com. Use with permission. Do not use after June 2014. )
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Unit Conversion between Systems
One-Step Conversions:

Use the table on page 5. Write the conversion factors as a ratio (watch the units!).

g2. 50mi=B0 5 . km 1 @.1851h= 841 ke

Us :@,(from referen(.;épage) é 18m x 1H9 - m : 150m X 1yd _
" | == A= ; 1 m— - 163.9 yd
: 2.2 : 9151
1.609 km ) i RS
50 miX ————=80.45 km ' !
1 mi ' 4.0 ? E
=80.5 km | E
e . = N s
'''' g5. 72in=182.9 cm | 86 420z=_1190.7 _1274'5'1251':"jz"g",']"“"r{{i_""'
ML 2. ;' 28, i 12 |
72 "‘% 5_L1cm_ | 4202 , 28359 | 95 R X_M—@
] 1R ; 1 11‘512‘_ 3 - 1.67Q,
182.88cm ] 1190-79 778.125 miles
.: : ’l' ‘l'
Two-Step or Three-Step Conversions:
_Convert each of the following. Round to the nearesttenth. .
8. 42km=_1375247 ft | 8. 54m=217 6.0 in P90, 1250g=_2.8 Ib
@ Convert from km—=>mi ol LT - 2 .
®@ Convert from mi > ft 5%“"‘ 100 = 5400cm E 1725093 2000 125‘(9
. Stooomy, 2in § LBRG 220
1mi 5280ft | 1 PRLTT S 2 1KQ W
kX 600km ¢ Tmi | '
' 2125.99n
=137824.7 ft ' . i
2126.01n
'''' 91. Answer the question above 92 4.25km=101322.8in | 93. 13tons=1181.8 kg
using a different 5
conversion strategy. P 4.25Kkm - H2s5 ooocm 1.3x2000 2600 1bs

. E QCOODLI 1!{\
- , 1K9
42 x1000+ 42000 m; S =X Ry 2600\\)( gEEd

49p00m  1ft 1 2.1

= rawen | [1737280 | |
1327795.3 £} |

g P

Page 19 |Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014.
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Convert the following. Exact answers or round to the nearest hundredth when necessary.

e~

* 1000x) @

94. 121lbs30z = 5853 kg | '@3)-2 lbs 14 0z = kg | 9. 7lbs8o0z = _ g

L 21bs 1607 |

.®Convert3(;zlzo Ibs. P ¥ TI‘Q - 320241402 ——7?8 i Lllr.f 11202+ 802
30z xmz—=0.18751b ! “Yhoz | ‘f 12002

] 2 A\ q ! 0
®Add: 12 + 0.1875 = 12.1875 lb | H6de . 28.25g s il | ;}_1_5;2 ¥ 28.359

Y 1oz, 1000Y : 16

0454kg { .
® 12,1875 Ib x 445448 —553kg :: 1.30 Kg 3%029
_________________________________________ o cfeer (Tinches)
97. 126" = m 198 8yd3' =824 m ' 99. 14m 28 cm= yd
o { 2Z ': 'z 1M 300cm
= ! F C 9V 9 A _

i S S HFEa 3L )T f
194iN+6inh: 150N 4 ]N A 27@“ 11280Q % SE TR0
2500, 2.84cm | opsg VAN, i

e 3%lemi ST TR st g T 46.85039378  vd
5810m 1 | SN

...................................................................................

100. Answer the question above 101. Answer the question above
using a different using a different
conversion strategy. conversion strategy.

n/a n/a

___________________________________________________________________________________

103. A pizza has a 104. A volleyball has a diameter
circumference of 5 feet 3 of 2 feet 2 inches. Find the
inches. Find the diameter circumference of the ball at
in centimetres. its widest point. Answer to

the nearest inch.

%\%\x 12—;\? - bOIN *551’1 28212 24inp :%mi
63in ¢ 26n=2: 13in |

211 63 i CrANr cromiy) |
" . CFZn)
2r:0 5 |

d :20.05352283inx25Y
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102. Answer the question above

using a different
conversion strategy.

n/a-

. Mr. ] needs 2m, 41 cm and
3 mm of edge grain fir to
make each of his cabinet
doors. How many linear
feet does he need to make
his 8 doors?

m : 200CmMm
41omasHIem
3 mMmm * 0-3¢M

2004H1+0.3 2 241.3 cm
241.3cm AB = 19301
1930 ™0 144

i 50 180

‘es.z_s;sf% l

J
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106. For the list following the diagram, estimate a reasonable measurement for each

system of units.

Height of man: 5 ,2 m

.............................................................................................................................

_____________________________________________________________________________________________________________________________

Distance from man to dog: 2

Page 21 |Measurement
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The International System of Units (SI)

nh

The Imperial System of Units
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Estimation

107. For the list following the diagram, estimate a reasonable measurement for each
system of units.

The International System of Units (SI) The Imperial System of Units

Height of woman IV 5mM- " 12.7cm Height of woman: 5 FT 5in

Diameter of VW symbol: 8 cm Diameter of VW symbol: 3 iN.

Page 22 |Measurement Copyright Mathbeacon.com. Use with permission, Do not use after June 2014.
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Tools of Measurement:

You are probably aware of the more common tools of measurement such as:
ruler, tape measure, scale, measuring cups/spoons
108. Using resources available to you, research and describe the following tools.

a. Calipers: (OUTSide or \"ﬂSidQ}{
Measure axiernal angd intarnal {simal
lengths

b. Trundle Wheel:
(Q110) distance

¢. Micrometer:

(8112) thickness

d. Clinometer:

Mmeasuring L (angle) of indinotjon.

109. Describe two methods you could use to measure the circumference of a concrete pillar.

1) vse calipers
2) VS€E Micrometer

_____________________________________________________________________________________________________________________________

wheel . .
1z ol ICTOME ter

110. tool_JTUNALE

P age 23 |Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014.
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Tools for Measurement
Fill in the table below for tools used for measurement.
TOOL E TYPE OF MEASURE POSSIBLE UNITS OF 3 EXAMPLES OF USE
' MEASURE
113. RULER iDistance ) '- meggurmg arm 1en g h
= LM, mm, in ﬂmeosum hait 1eng th
;.' -inferior d€sign
114. T\'Uﬁd ,e EDistance ! ’ﬂ‘OCH
whee| f M, in i “bosebec!l (dist. from
- ; ; i home 10 M 5)
""" 5 F0SKES T TVelame T iR g - 0f-field
\ ; i~ Compoungs, €7¢.
beokers ML, L {~ potion
S T R | ~drinds
e megsyring | Volume - ary ?9% dienis (flour)
P ’ ’ - 1igui
L G : ' s
- AT TG 9~ch0c’)’ﬂ __________ DS
117. DQiOHCe i Mass i“mone‘/ .
SCate . Ibs,g,Kq - ingredients
N S L & paper 1
18 gl eCiTNic .Mass | - QEOD'C (J/EB(OHT )
Secolie ‘b5)9>kg ’O%M
I SN ffo0d
119. VERNIER ’ : - waler Doiile
CALIPERS distance . mm - pot hole
............... - NM.E.:.YTE:}.{---_-:u_--.-._---_._".-.-.--.,..-.-:,“----...........--.----..__. & _h"j-{Q.ei_}.-c_C-_----.
120. ERL 5 "fYW\X chemicols
FLASK VO\Ume L omlbL, L i-gYore cnemitais
_______________________________________________________________ 5_--._..---__--_--.--....-______'__’__mﬁgﬁuflﬁg_-ﬁ?_‘fi.6“" wP nis
12 MICROMBTER distance L froction of  {-fhickness 0f metal ¢

Page 25 |Measurement
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Vernier Calipers:

There are two scales (like sliding rulers).
Upper (main) scale allows us to read the measurement to the nearest tenth .

B

0 mm

||||II‘I|HUIH | ||\|||I il IIHUIHIHH\

A =2.13 mm

To read the Vernier Calipers:
1) Read the Upper Scale. Find the measurement to the immediate left of MARK A.
In the example above, The upper scale reads 2.1mm MARK B
2) Find the line in the lower scale that is best aligned with the top scale.
The 3 line matches best. This means 0.03 mm. MARK C
3) Putthe two readings together to get a measurement of 2.13mm.

122. Observe the image at the top of this page. Why does the tool have two different sets of jaws?
To measure from one side 1o the omer
(which is how you medsure diameter- which
is What the 1001 measures) -

Page 26 |Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014,
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Read the following Vernier measurements to the nearest hundredth of a unit.

123. 1. q
S 4

0.07 1.9+ 0.07:1.97mm

T ”'H i

Omm 2

HHUIH HIT

Ocm

3.1t0.05=3.15MM

O
0.0%
A
--------------------------------------------------- X e e
125, l
Ocm 1 2 3 y 4 5
”H H 2.6+0.08 3568 mMMm
T — o ———— C -
0.08
..... g s A S S 5 S SR ST e
‘(.1_25
' 0mmbY 1 2 3 __ .
“I “H ‘ l ‘ | 0.4 +0.00° 0. Hmm
C 0.00
_______________________ A et
Pa ge 27 |Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014.
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Geometry of 3-D figures.

Familiarize yourself with the shapes, names and formulas at the beginning of this booklet.

Using the reference page at the beginning of this unit.
¢  Choose the right formula.
¢  Fill in all known values into the formula.
e Calculate (remember BEDMAS).

Surface Area

Area is the two-dimensional size of a surface. Consider the area that this booklet is covering on the surface
below it (unless you are on a computer of course).

The surface area of a solid is the total area of its exposed surfaces.

Consider a common cereal box. If you unfolded the sides, top, bottom, front and back..how much area on
your desk would it cover? That would be the surface area of the box.

Beacon Bits

""" 127, Refer to page 5 to answer the following | 128, Refer to page 5 to answer the following 4
question. question.
Find the surface area of the rectangular prism below
to the nearest square metre.

{ratiptict 22825, 2fr 1H
t37.5¢ "...5_&3...: oL AN N
2306.26:¢"
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Find the surface area of the rectangular prism below
to the nearest square metre.

SA = 2(hi + w + hw)
SA=2[(15x3) + (3 x 2) + (L5 x 2)]
SA=2[45+6+3]

SA=27m?

Calculate the surface area of the following figures.

updated June 2013

Find the surface area of the square pyramid below to
the nearest ten square inches..

:

30"

L

A =2bs + b?
A = 2(75)(s) + (75)?

A
Need 's’

" Usea? + b% = ¢?
37.5% + 30° = 52
s =48.0

A = 2(75)(48.0) + (75)?

A = 12830 5q in

Answers should be given as indicated.

129. Nearest square inch.

2x ]:]7* = 14800 in2
2 | | 742 28148n2
193
2 x - .2
200 - 38720
7181268 in*

130. Nearest square inch:

A= TUrt 4 Tirs
AT (He8)* + L6 (88.2453964)
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Calculate the surface area of the following figures. Answers should be given as indicated.

131. Nearest square millimetre. E 132. Nearest square centimetre.

i1 h=4cm

L

| e S
SAT H4mr® | L SATiY 4 2TUrh

Sh: 4T (12)° SAs2M(2.2) P+ 2 (2.2 {4)
§A:1800.557368 oq”‘m S AT 85.70 264751 5q cw

Lﬁ 1810 S9 W‘m} C‘A:%G 5q Crp

(circle)  (cone wioppal

lyd
=r# 108 —L
Sh Tl 1y0 | e 35
-hgf9\17? Al :
25 yards J;
- I— S —
A5 yards SA Qb er
s A:M(15)2+T(15)(25) SA:72(8a)(e6 + 8T

sh: 1884.05559< 89 }/dxq e 1%64_._({ A 2 7Yy

= SA: 16964.6 6q {1 »E&%Ssqﬁ 186 5902778 :
“““ 135, Calculate the surface area of a conewitha | 136, A cone has a base radius of 15 inches and ;;

height of 10 cm and a base diameter of 12 cm. surface area of 1650 square inches. Find the
Answer to the nearest square centimetre. slant height of the cone to the nearest inch.
Oein :

5A= 16501t

L

12¢w
SA: Tr® 4 Nrg s, FrUBAE
SAZTr A r
S 242 P %, n2 s (15wt 4+ T(ISHS
LA i 1650in? = (150

26500 =T 225 TT(18)
16601N ¢ Y06 850 317LF s
Page 30 |Measurement Copyright Mathbeacon.gom. Use with permission. Do not use after June 2014. ‘
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FMPC10
137. Frank needs to find the surface area of the 138. Find the surface area of the figure to the left
playground equipment below so he can to the nearest square inch.
estimate how much paint to buy. Explain the ;
process he should use (he will not paint the 2 ends:102 85 1N [
bottom). . l-fop:qEzO int

P40 °10846.69603 0"
! CW= 11081.94g04q
10tal « 41733.65859 n?

b 41734 59 In

i

| 139. One quart of paint (a small can) covers

112"
87.5 sq ft, How many quarts will Frank need

Explain__~ e’:‘ﬂdS 5 2(505 ) 85) 3 :} to buy?
1top=112(B5) - '{hinlfofdm. H1734sq in =14y
front + back: 2(112)(60.5)-2]1 (ws)* : ©289.8194444 < 87.5
i- < . ) -
qlinder winpper: on(zogs)ps)= ° 332 7 |4 va
" 140. Find the surface area of the concrete curb ; 141. Calculate the surface area of the hexagonal
below (all surfaces). Answer to the nearest prism [t'egu]ar} to the nearest square metre.

square centimetre.

| 7 c2ptat

| 1.5m 8llq1-ql
rTo’ﬁ'nl
e ququSS'-{ ()
1645448267

.
bottormn (378)(297) - /9eo7ee,cmf

circles me2 o T(148.5)° - 6271,

C:altr - 21 (148.5) - 433.0530181
B 0 ELr 52650@ 6 l:\l-sm 2 17.1m?
H66 .5246509 1 x878 ‘DQBID 275‘\ Ladm

SA= 75@&55_‘—}51,@“5q~gm 2« ’ ‘3_2q08%55q-_12>505q0633

| | [ " s
SA: 1396555 CmT A
Y : - c’l b:0% 4 1.02-1645448257%:42

AN B h— L 0:0.0028 - 0°095

LT Wh%ﬁemm T 257T034 15

Pa ge 31 |Measurement Copyright Mathbeacon.com. Use with permission. Do not use aﬁer]une 2014.

s [zemy Y




FMPC10 updated June 2013

Volume

Volume is the amount of 3-dimensional space that a
figure occupies or contains.

Consider the cereal box. The “amount” of Beacon Bits
that fit inside the box is its volume. This is often
refered to as the capacity of a container.

SUMIE

(JY' Ny}

142. Challenge:

If each Beacon Bit is a cube 1 cm by 1 cm by 1cm,
i how many Bits would fit in the box?

Start by finding out how many would fit in the

! bottom layer.

v 35027x B 7860CmE (PO
V- 1x1>1: 1cm3 (Beacon 81F) -
75 60cm?® + 2cm? : [7560 BESN Bils|

143. Refer to page 5 to answer the following 5 144, Refer to page 5 to answer the following
uestion. ' uestion.
a Lxwxh : . TTr2}
Find the volume of the box to the nearest ¢m3. ! Find the volume of the cone‘?o the nearest cubic

inch.

V:27535 %8

V' ]75 60em3 k
75"

DIA 110"

Al 3
5

y = T(E8)2(15)
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Find the volume of the box to the nearest cm3. Find the volume of the cone to the nearest cubic
i inch.
V = lwh ;
V=0nees |
V = 7560 cm? E
| DIA 110"
5 1.
3 V= '§ (HT"')h
i _ w(55)%(75)
; a 3
: 2268757
5 S —= 756257 = 237583 sq in
145, Usmg the formula for the volume ofz;— " 146. Refer to page5 C(_)}r_l_pare the formulasto
rectangular prism, V = Iwh, explain why the | calculate volume of right prisms, right

units for volume are “cubed”. cylinders, and triangular prisms. What do

B/c W 1S Umtg (L) x : they all have in common? |
LIS (w) x unit (0, They are all base area x height

and  units xuNits xuNits [ v=(Base area)h |
makes unitg?

147. Timothy is building a garden water fountain in
the shape of a "truncated” square pyramid.
Describe how you would find the volume of
concrete required to build this fountain.

148. Find the volume to the nearest tenth of
metre. ‘

A N0t 2Mr?
b/c N0t SAXK

i e B e e =

F|' nd volume of
0ig square bused pyramid
(V 5 (qux 55}1)(g~-n)) then subtract

Pag ?\?3 [Measurement Copyright Mathbeacon.com. Use with permission. Do not use after June 2014,
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Calculate the volume of the following figures. Answers should be given as indicated.

149, Cubic centimetres. : 150. Cubic centimetres.

fe———307.4cm——>|

(ne*)h
Ve g (Mx153.72)(169.5)

\/-.

P Ol

_mwhnyz_ilﬂazgigmél ________

{152.) Cubic 3
' 3,6m——

s ——
\ B

V< 3 (Baée _N_Arre a) h
Ve E(8x8)4)
Ve [gs £43

153, Nearest tenth of a cubic metre.

Ranswer :
SAYS 24 4mi%

Ve
Va4m(1.8)® - V-

154, A spray nozzle produces a cone-shaped
spray pattern. Find the volume of the
cone if the nozzle is 12 feet above the
ground and produces a circle with a
diameter of 16 feet. (Nearest cubic foot)

3m—

e e el i B

i 166+

Ve %3 3
_
\/-gﬂ(l.S)

V= 3(Tr2)h
— — i U —— V‘:_l?(%xg‘l_) _\ng_ N—- —
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