Topic 3 — Measurement (1.1 - 1.7) Foundations and Pre —Calc 10
1.1/ 1.2 Converting Measurements Metric to Metric and Imperial to Imperial

The Sl system of measures is an abbreviation for Le Systeme International d’Unites. Since 1960,
this form of metric system has been adopted by many countries. Canada adopted the
measuring system in 1976. The metric system or Sl system uses base units of meter, litre and
gram. The Sl system is a decimal system because it is built on muiltiples of 10.

Interesting Fact: Below are just some of the units in the Sl system. 10°= The base unit ( Meter, Litre , Gram euisyiss)

Factor Prefix | Symbol Factor Prefix ]__Symbol
10° peta P 10" deka da
107 tera T 10" deci d
10° giga G 10” centi c
10° Mega M 10~ milli m
10° Kilo K 10° micro n
10° Hecto h | 107 nano n
Move the decimal once to
Part 1' The Metric Svstem the right for eachstep
‘KM: |OO()’“ . Kilo - ;rulliply by 10 for each step
) OT; ~ e (¥ gets larger} |
I m= 100 cim R e
= 1000 nun o e “\
lem=0.01 m 01 31:“5; \\\--A
1 em= 10 nun . 1 ped
! mm = 0.001 m o
e ] . Gram —
1 i = 0.1 ml - Move the decimal once to the [ \-‘\__\ 100 ‘m
left for each step = o
Or 1000
Example 1:Convert the following: | Dudebrioforeahtes
{#getssmaller)
a)34cm= m (Using Proportilons) b)5 km = c¢m (Using the Staircase)
c xsel Up propor 0N SO 4 ‘H\e d@C‘MQ
3L}CJV\‘><IOO b +s are on e S Lmz M £
X ™ ‘ Seame ynits & i +he numbero ,O’Q
aolol's
m Mwerators fm«d d&\im 2 000 Naluga vou 40up
34 = 100x * cross multiply | solve S0 Oem. ¢ down H¢
PR g
100 . ____0__— X Sfalrw

|00
c) 640n‘ﬂ___’ 3I‘."’m(?:n&ultlply by the conversion factor) d) 55436g = kg (Method of choice)
e LY oy = ool
= Conversion Factor } { = 5 5 L‘ SG“M

s et

e)456 mm = m (Method of Choice) f) 3.5km = mm ( Method of Choice)
Gmm __I___m _ RET S
H5Gmn ] |
[ 000 mmn

2.500000mm

=10.4%6m 13506000 mm,

af_



Topic 3 — Measurement (1.1 -1.7) Foundations and Pre — Calc 10
Part 2 - The Imperial System

The imperial system uses units such as inch, foot, yard etc. Even though Canada primarily uses the SI system, there
are many instances where we continue to use the imperial system. Some examples include:

Hei_ﬁhf

2
& S

Many Units in the imperial system are based on measurements of the human body. These are now used as
referents. (Referent: An object used to estimate a distance.)

imperial Unit Abbreviation Referent Relationship
_ betwesn Units Note: Another common
abbreviation for 1 foot is 1’ and
Inch in. Thumb length linchis 1”.
Foot ft. Foot length TR = 12in.
Yard i Arm span Lyd =3t
1yd. = 36 in.

Mile mi. Distance walked 1 mi = 1760 vd

in 20 min 1 mi. = 5280 fi.

Measuring using Imperial system:

To measure the length of an object, you must first determine the smallest indicated unit by counting the
number of divisions between two adjacent inch marks. The ruler below has 16 divisions between two

1
adjacent inch marks, so the smallest indicated unit is E aninch.

Mﬁ “H“‘m”m' m ‘r | ] | d” ” Standard Tape Measure Showing Inch Breakdown

11111
il

z !/
1)HOW LONG IS THE PENCIL? 5 '6 2)How long is your pencil?

3)What arg the dlmen5|ons of your calculator in inches? (Height, length and

Wldth)7 /% X Z)ﬁ X l%l.

4) How tall are you in feet and inches? ( Have a friend help you
measure) Remember :12in = 1ft




Topic 3 — Measurement (1.1 —1.7) Foundations and Pre — Calc 10

Example 3: Convert:  a) 5 yd to feet Relationshi
. . . between Units
Method 1 (Multiply by the conversion factor} | Method 2 (Solve by Proportlons)

5 /X 3$\- 5\)d Lo
YA % Yd " ‘P’\_y\g@\- :ﬁ::a&m

\ S | mi. = 1760 yd.
_ \ 5(1'_\_\_ }l 59__ & 1 mi. = 5280 fi.

b) 5 yd to inches ¢) 51in to feet and inches 9 (d) 51 into yards, ft and in.
2041)400

) _ ‘A 35tz yd
57 % 3oin Slin 12iN 3 1 y

lyd ><4:+><&H Jud 1042,
: W
= |g0in Sl= & 4

A
)_gﬂ 3or TUDE R
1 _‘—_l_‘g__ Lh-ii-'- ,BE\'BMI(
3 1inichag i aad”

Example 4: Anne is framing a picture. The perimeter of the framed picture will'be 136in. a) what will be
the perimeter of the framed picture in feet and inches? B) The framing material is sold by the foot. It

0 - ) .- ?
costs $1.89/ft/ What will be the cost of the material before taxes? oL MULJ nea/

7
QB | 3bin . 1Rin b-) Jlgq)(]:} ll{;f%i@“%dd

x &+ | =4
126= ldx AR L
a 2

)Q\W%;{E x-— \ {'\*

T s \_\Sf\* L\"‘

-l

1




Topic 3 — Measurement (1.1 -1.7) Foundations and Pre — Calc 10
Example 5: A map of Alaska has a scale of 1 : 4 750 000. The distance on the map between Paxson and

11
the Canadian border is 31—6— in. What is this distance to the nearest mile?

[0 onthe wap is ezuog te 47500 10 resl] ("‘Fe
311_ " <L}750 CODQAB )45%}_5 L{l7§f EM
c 1Tt

59 (4750000 )
IL? ( VA rMQ e A= 2174)("5

= 77515625 in* I
%W Yo 1 Ho milea NS 27ém ‘}

(75,5425\ﬁ e ) IQW\ g

% £t ~ |7t
171515625 = %x

J

1.1 Assignment Pg 11 #7,8,10b,11a,12,16 , choose one: (Level 4 questions ) 14 or 15




Topic 3 — Measurement (1.1 -1.7) Foundations and Pre — Calc 10
1.3 Relating Sl and Imperial Units

Each measurement in the imperial system relates to a corresponding measurement in the Sl system.
This table shows some approximate values:

Sl to Imperial Imperial to SI
Imm = 0.0394 in lin=25.4 mm
1cm = 0.394 in lin=2.54cm

1m ~ 3.2808 ft 1ft ~ 0.3048 m
1m = 1.0936 yd 1yd=0.9144m
1km =~ 0.6214 mi 1 mi = 1.6093 km

lyd =91.44cm

Examplel : A bowling lane is 19m long, what is the length to the nearest foot?

1%m_ _Im o 1 030’.%@,»\
X &1 “3.200%F x5
5= 62, 335K X = é«?ﬁBQH

Example 2: After a wedding in Minot, North Dakota Mrs. Sundeen drove 99km north and her cousin,
Brad, drove 62mi south. Who drove farther? And how much farther?

“mrs.SwJEc“’o Cousin,

qu""\ )% éa“"" O éQHM\ Brad drove fucthe

,-—-—'_"'”'S-.) T
\ )\ . 18 X KV’\ ’ Kyy‘ Iol, qrf)lax. 0517;‘1.’(;

Y = 4,)6\7% ¥ = qq775KM or 0.775KnA,

Example 3: Tommy is 6 ft and 2 in tall. He needs Bhls converted to ¢cm for his drivers license. What is his

height in cm? Cf\o\"\md. o 'H‘O \eates c\\
M L to ma‘\eg S%gpi Convect in b cin

CLft 18 e _ 0B o in o Lin

——

Xi0  lAn Xom  lom Xom 2%
Xz 72;(\ _ 960
X= 819 X=1811600

’row\m75 l\e. L"E’ \5 7‘1m ‘4 'ggu“
/l;hwv\:}'g }\aijwf inCim +S

1.3 Assignment : pg 22 #4,5,6 ,9, 13ab, 15



1.4 Surface Area of Right Pyramids and Right Cones

Right Pyramid: a 3 dimensional object with triangular faces and a polygon base. The shape of the base

determines the name of the pyramid. stant height
slant height /] 2 AN

slant

height

Reqular Tetrahedron: 4 congruent

equilateral triangular faces

regular right square right pentagonal
tetrahedron pyramid pyramid

f apex ‘The point where the triangular faces meet

\

(Never round until you've reached
triangular face your final answer. Always round
final answers 1o the nearest
thousandth (3 decimal places)
Slant height: is the height of the unless specified otherwise.

triangular face

is the perpendicular
distance from the apex to
the centre of the base

Surface Area of a Pyramid: The sum of the areas of the triangular faces and the base

Example 1: What is the surface area of this regular tetrahedron to the nearest square centimetre?

. i/ L{(.or‘\ Nef\i e J&tﬁ@éim an )L‘_S o
AL = 43 3 %U
S.A %(5——-—" > S.A= tfs A,z, bxh>

S.Om S.A= U[\S\m " - 22 L)l

U U3 s’ 2 Q) ;‘_‘?
fm™ he e
5 A=Y 0000 Vi b o ,!,oo?,w-
Example 2: A right rectangular pyramid has base dimensions 8ft by 10ft and a height of 16ft. Calculate ' . X
the surface area of the pyramid to the nearest square foot. + , h‘l‘ Y3 00 oD~
Need to Find: Slant heignl -
Acea of Base = lggg I YR i c
- PSS
Suctace Aceq of sides - 256 tle j:/% * ;zj&ig_s f&
. | ) a7 £X]
A(logad)  AEER) 130 e e
f\ stmc Q'sme 3 Pt \/Sf
E .
;’;—_ PW\CJ'\ \f\JYO Ca\c\)lm o >( 10t ;
— , He. c.llf\
oyl alf oNCe o .

ecd\ “’c\amju\af

_57 CT : OSSH Face ™ ; E
M ﬂ’* =795t oy




Right Circular Cone: a 3 dimensional object that has a circular base and a curved surface. Usually called a

right cone.
apex -

( Surface Area of a cone: \

slant height

>

height

S.A = lateral area + base area

. -

)
1
[
1

SA = 7rs + v’

U— radius s slant height j

Example 3: A right cone has a base radius of 2ft and a height of 7ft. Calculate the surface area of this cone
to the nearest square foot.

S.A: \Q\L@,mQ Arad baS‘e Gréa
S A=r@E+ [r@1] 4 pénl% [(?r o
S A:Sg 308765“ aleulaTor

_7 N 2 __,_ L0 8
- 3 s
A d" 5

Example 4: The Lateral area of a cone is 220cm?. The diameter of the cones is 10cm. Determine the height of
the cone to the nearest tenth of a gentimtre.

an G USc’i +£14 0re s ‘H’\éal‘e/\
CUsc Laberal Area o Sind slant A Qf Kg MOPcoﬂe

o
5t s
—_—— s W > 25

h= 1% lem|

1.4 Assignment Pg 344# 5, 8, 13, 16 Choose between 20 and 21

e i —cm——— RO
—_ —




Topic 3 — Measurement (1.1 —1.7) ' Foundations and Pre — Calc 10

1.6 Surface Area and Volume of a Sphere

(s

urface Area of a Sphere

2
SA — 472'7' r = radius

\_

Example 1: The diameter of a baseball is approximately 3 in. Determine the surface area of a baseball
to the nearest square inch.

dff‘g‘ sA=UYr(15)°
= 1N s A: L}TTC&-QS}"?)

[5.A- 2Fin}

Example 2: The surface area of a lacrosse ball is approximately 20 in. What is the diameter of the
lacrosse ball to the nearest thousandth of an mch?

= R0in* S.A =M1
S A= R0 2o L}Tg r(:,z) mulhwa
e 4w -
5 a-a5gi e
JT

Jon my weebly

4 )

VOI ume Of a Sphere(Watch video to dé/e formula)

V= i‘wrg
. ) P

Example 3: The sun approximates a sphere with diameter 870 000 mi. What is the approximate
volume of the sun? ( Using calc. simulator to demonstrate)
e Velwre of He

@N&(}‘*’o%‘no( r‘acl.us @\/o owe Sun i$ aﬂ’”"
370,__;22:2 -~ \ = gq(‘&m) 3 4479410 mi

k;r ’\:o'\“::rlfexﬁ ”%Calwil:jvr ‘v CLSf
Se W d‘s)ala'ﬁ' in S(_c?n'l ‘[:lc N "kf‘l)'\




Topic 3 — Measurement (1.1 -1.7) Foundations and Pre — Calc 10

Example 4: A hemisphere has radius 8.0cm. When a sphere is cut in half, two hemispheres are formed.
a) What is the surface area of the hemisphere to the nearest

thousandth of a square centimeter?

b) What is the volume of the hemisphere to the nearest thousandth of

%-0c
a cubic centimeter?

&) 5. M ]\b/}%:igﬁima

5—- AT— LILTTF B h&V‘*‘S W hemispheres
S Ah=4n (?cvbl \SA"f;SL‘Kﬁfé‘fﬁ b}\leb/mﬂnéa 1f1

. ~ \ = “ltﬂ‘
S A=asem pue | SA=1DRT
R gpﬁi{‘f{ws?w s A= (0. Igéc»ﬂl\f ‘*’TCKQQ

divi cle 3 temispht
1YY, Qé{Cw ~is hall
He laten «iﬁm N I‘ng\ i \J ;2 \i? oéaﬁf’w&
ottt He'msfjm \e — ‘[;i, cirtrzle o“l‘('{Q / s ey
S A@é GLC,\I\, heu.srhe-(‘fj ( N: lo7¢2 35&%’1"
A=Trc® || P

RT(Q >}'\ 64m

Example 5: A spherical globe has a circumference 158cm. The surface of the globe is to be painted with
a high gloss varnish. What is the area to be painted to the nearest square centimeter?

%,i‘SgC‘m S A - LIH\T(\Q 2

. dh;r S k= Liu(7q>
=mdocrgr

OFdlots 'S S 761'1[@@144-1

|58 > 2C
KN ko\‘é
a“ o ’\og . 9 [
=7\ 897 N\ ot
\& e \A/ﬂ‘“ g:P;{,
Ilj e O% g 6}( sp@'\\o\

1.6 Assighment pg 511;3 I;S Q(lg 18
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s N



Topic 3 — Measurement (1.1 -1.7) Foundations and Pre — Calc 10
1.5 Volumes of Right Pyramids and Right Cones

Volume: The amount of space an object occupies. It is measured in cubic units.

How do you find the volume of:  aright rectangular prism? a right cylinder?
I ‘ v=( xwx h v_(“rr%

/'! _____ 7 AF&OP‘H\Q Acew 0§

— locae fhe broe
Volumes of any Right Prism formula: 4
e (e ofllosc) et o &9
Volume of a right rectangular pyramid Volume of a Right Cone

V= ——QV\)L') V= —(Wr%\
A’ rf;ﬂg&“‘“ H(‘Cubp Yo basc

Volume of any Right Pyramid and Cone formula:

_I( N
=3 (o) hegt

Example 1: Determine the volume of the right rectangular pyramid with base dimensions 5.4cm by 3.2
cm and height 8.1cm. Answer the nearest thousandth of a cubic centimetre.

@Of\‘“"jze ) @ Volomei_ls.(/*r E‘to‘*\w) l’\@‘jM
V=4 (5.9)(3.2) (&1
=46 6560m

‘;s“k
™ \om
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Topic 3 — Measurement (1.1 -1.7) undations and Pre — Calc 10
Example 2: Calculate the volume of this right square pyramid to the nearest cubic inch.

Needto P e hergh o he @) Calvolake Vls
O}):jfim"‘k to Calch odle‘H\Q Volume @ Cdl(, L Q\"a v~[ ~0

61‘: ;laf l/) : \[ ':’:3{_ <Lifn)9~\,%_"—9\’l "

4in. m'.: h . .\[: 50' ‘—70\“/)3

Example 3: Determine the volume of this cone to the nearest thousandth of a cubic inch.

\y (AW?Base)La.jhf
(‘W)V\
e \1:-3@7(@ 1§
{=(78.584in

18 in.

12 in.

Example 4: Find the slant height of a cone whose volume is 272.3 gm® and whose height is 480cm.

@Ncﬂ(ﬁ HJZ C&\q‘\ﬁ(‘&«j Um"S Vh{bc‘;/\ ' ‘ __b\ rﬂd\i% F&C{IQS
Convect e fo m \[ TT\“

b= 1800 = *t-Bm \I,,Wﬁ@ Gm)
Calwla}c slad heit
‘{Z +/ o, ‘3’75 : C3)027Q3m3 ?‘3‘7( C‘l g )
1.5 Assignments Pg 42 #4,6,8,9,18 (523 o1+ 170 1§75 T Z, 9m = )T( (‘L/g/m
T Ll‘Krr

170-18 1> 1875 r

36=91rh )
2in g},%"‘ N = 5@.!@%?8%.. J



Topic 3 — Measurement (1.1 —-1.7) Foundations and Pre — Calc 10
1.7 Composite Shapes

Example 1: Determine the surface are of this composite object to the nearest square foot

Soctace Area o’¥ ol
the J\mdé‘r p at:\eic

shefdh et
She = mCHE(R) + TR
S.AC: |6 T(éﬂ'

S-Aus= f{\'\' s N
S Aez H0OW - \—’/
’\/oJmQ Suctace Aeea R
COW‘{NS i \'C Ob\ie(ﬁ’k = QD“. v g \T
= A&

F g8t

Example 2: The farmer’s grain truck can hold 550 cubic feet of barley. How many truckloads are
required to fill the bin?

O Find Nolome of fy\a‘m bi A 5 ft.

Velome of aCone \[oluw c?_%}ciqccﬂmféf_ @ r:)0.¥+ .

N= Lrdh + weth
3 ) .

y= in(@(®) + wE)

\= Q%QTV + 1900 | SR

20ft. | 494

= 6192 L245176

Hew many 'fruc,\(lcaols LEN a Fjr‘a(n Lin w.‘f’L V=0492.62Y.. .

5 50Ft |(192.624 - -

B (O —

LI;F WV-U ')_‘al(_ﬁ_ _) 9] _—Z;(:.fk L(_J(Lc{)'!\



Topic 3 — Measurement (1.1 -1.7) Foundations and Pre — Calc 10
Example 3: This composite object is a rectangular pyramid on the top of a rectangular prism. Determine

the surface area and volume of the composite object to the nearest unit.

SUFQCLCC’ A(‘Ca

of *HQ Pyram ds ﬁa/tj la B,ce N 56m
o Qﬁ%l) ra (b LT N
S5 A= 6.0gny *S.bam) 5.0m * 5,8 — fom——>
’”ZC—;Z > i 2("3( ) 2\ 30m
‘2 80m
ZBémQ + (qu |
S. A= 47;2 éw‘a \/O(UW\G, O'F R@C/l\am‘ularpﬁ‘sk\__
5ur{>\ac(, Acea oF the &C{\“}I‘”r‘h\‘&sh" \/: [Wl,\
S5-h= B@ 3) +a(83) +(F 5)}— (&) \ =5(3)(8)
3
S5 h=[30+ tg+80- 30 \ = | 20m
S-h=  158-30 | RO
SA = 128m \/O'OMOFIW”“J
o ) S(IV\/)hk N&E’J o caéwb\f‘e (1
otall Socface Area of acea owwmj ;”j" oT pyfan
the composite object seo/|, 58%=h+3
A= G26m2t 12607 23605 0 r 9’
5» = o K- 3.0m [’jl‘l,/(ﬂ'{:jh’i

TR “
S.A: IQ‘ n _\_\ h= \S—/’oww
A I —\(@5)({”,»; )

\ = Io (Javed)

Assignment 1.7 Pg 59 #3 , #5, #9 ]DJMQ \fa Ul 019 H\e Coy,.é)DSI k O]o edL
\ = 120+ 100laf >f_“,_ﬂ.
Jooel 3
V= 6366 = 1 70m




