1.1 — Ratios & Rates K

! Ratio definition A ratio is a comparison of two quantities, written as a fraction. The ratio a to b can

a
Be written in the following ways: p O a:b

Example 1: You eat 6 pieces out of an 8 piece pizza. Express as a ratio in both forms
in lowest terms, and then as a decimal.
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Since the units in the example above cancel out (both have units of ‘pieces of
pizza’), they are called like quantities.
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Rate definition When making a ratio of two unlike quantities (they have different units), this is

called a rate.

Example 2: Your pay is $90 for 8 hours of work. What is your rate of pay? Write
answer in lowest terms as well.

W 907 s
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Unit Rate A unit rate is a rate in which the two different quantities have a denominator equal
definition to 1.

Example 3: Write Example 2 as a unit rate. What does this represent?
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Example 4: Write each as a unit rate:

a) You are paid $80 for 4 hours of work

B0 - %20 . *204
H e | he
b) Car A travels 130km on 9L of gasoline and car B travels 220km on 16.4L of
gasoline. Which has the better gas mileage?
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Example 5: Convert 35km/hr to miles/hr. 1 mile = 1.609km

B, Lwle o 35 . 2115w . 2075w
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Example 6: J.J. runs 26 yards in 3.8 seconds. What is the unit rate?

Abyd _ 3%
3€s ¢ .%/

What is the unit rate in miles per hour? ~ 1760vyards=1mile | hy = 3600¢

b -84 (/x lmi(& X 3600« — 6:3%x300 _ /L(';{
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Example 7: A woman bicycles 300m in 24seconds. What is her speed in km/hr?

| kw = 1000
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Example 8: If a car has a mileage of 32km/L, how many km can the car travel by
_burning 17L of gas?
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How many litres of fuel are needed for the car to travel 250km?

CAT tan 90 22km with 1| 500 = 32
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1.2 - Visualizing Rates

Rate of Change Rate of change is the same thing as rate, which is a description of how one
thing changes in relation to another.

Last day, we learned how to calculate rate, or rate of change mathematically.
We can also graph the relationship between two variables. Example 1 is shown

below:
Can you write a rate, or rate of change Emptying-a Hot Tub
for the situation? T o
b, 1600 16004 bt bod ]
\j L]’O Min | .| ; : I
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Can you write a unit rate? What does it g 5 - | |
represent? Tub is mi”*‘]'h"ﬁ 5 800 | I
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a key concept learned in Math 10? T
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Therefore, the rate of change for a situation is the slope of the line when the
relationship is graphed.

rise . . . .
Because slope =——, numerator is the unit from the y-axis, and the denominator
' run

is the unit from the x-axis.

Example 2: Driving on a country road A
a) Calculate the slope, or rate of change: 320 g
rise _ 240mi
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b) Calculate the unit rate. What does this 160 |'¢*
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c) Calculate the slope another way: ¢ 4 6 8
v lime (h)
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Height of Flag
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Example 3: Calculate the speed at which the | |
flag is lowered. / down 8 | ! |
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Example 4: A taxi charges $3.00 plus $1.20 per km., + ' |§ L ll_ %._ .
Draw a graph and determine: R % EREENEEEEEEEEENN
a) The cost of travelling 15km . # LT L‘ | Ll ‘% |
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Example 5: Most cars depreciate as they age. Distunce (\W‘)
A car costing $30 000 will have a value of
$2500 at the end of 10 years. - .
a) Sketch a graph (years on x-axis) - i Ly é : i I L g
b) Find the rate of depreciation using the graph. 11 l I O
! { | + i J | 1 ! | |
c) Write an equation that represents the || | | L1
value, V, at t years old. 30000 §. - ! ERERE ; f ‘
d) Determine the car’s value after45years | ENEAEEERRERER
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1.3 - Similar Figures

What are ‘similar Objects that ?ave the Same. S}larﬂc but
figures’? A Aeren Size

Example 1: Consider the following similar triangles:
D

%

B C E F

What angles ‘match up’ to each other? What word do we use for this?
<A and <D
A i We cay that ZA and €D are Carrecggadx¢5
<C awd <F (samp with <Band <E | und alco £Cand LEY
What do you notice about the corresponding angles?
theyare EQUAL /sanu {/wc,oe)

What sides are corresponding? Are corresponding sides equal?

AB and DE 'd yvor
D(7es, ¢ 1A Are
AC anl DF Woéfjmaf/j% 874//
EL and EF orent size)
rqHos 0.(\ What is true about the correspondlng sides? Let’s test the hypothesis:
correspond i AB _ AC . Bc 1. 05, 34_ps, 2e_ps
sides'are ALl DE  DF EF 2.9 > 48 > 7.2
EOU How do you abbreviate a statement that shows the two triangles as similar?
AABC ~ DPEF
i< simelar o
What is another term for similar? (\'4')
propo ona‘
similar figures For two objects to be similar, the following must be true:

stipulations 1)

correcponding angles are EQUAL

2) Va%’os o*(’ C@ﬂ’é’{{?ondh(ﬂ C:’J.af are. EQUAL

Similar figures in society often have an original object or drawing, and then have
a scale diagram object or drawing.
What is it called if the scale diagram is larger than the original? What are some

societal examples of this? Wil LOaMIS / b(uefrmLs \4”_ 'f.?M/)u)(ef /)”+S
enla rgememL B
What is it called if the scale diagram is smaller than the original? What are some
societal examples of this? g
b mMaps, blus prints for huldiags
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Scale Factor

The scale factor is the ratio of any two corresponding sides. It is the same for all
pairs of similar figures (the sets corresponding sides are in proportion to one
another).

scale diagram length  SC

S F = -
cale Factor original length OR

A scale factor can be expressed as a FRACTION or a DECIMAL.

If the scale diagram is an enlargement, how can you tell by the fraction? Decimal?

F(‘Q‘(,‘Hon s I'Mpvoper De cimal fs.
(Mmé’m-ﬁar /ar,er fhan y{gnm,'ﬁa{w) 3((’.:1 ‘}e.r Fhan (

If the scale diagram is a reduction, how can you tell by the fraction? Decimal?

FMDHon 'S Pro'er ) 0’0&!'/%“/( ‘s /e!:' ‘H\an /

Example 2: Find the scale factor for the two similar rectangles.

Seale Fackor = §5 = 450 = .55

3, lem

Original

HSem

Scale Diagram

Example 3: Complete the following table:

Original Length | Scale Diag Length Scale Factor Enlarge/Reduction i
7cm 14cm 4 = 7 en lamement
B 15m 5m &= % r_;g/dc-b’on
8ft 3,28+ 0.4 regucfion
( Hmwm 6mm . 1.5 onla rgemw{'
l:o,tr =;glb,:o.q(g) L - I.5) f‘-’-yl-_.? 153=é(‘)
8 g U {1 | | guj >£
~=2.2% I , s
Example 4: The triangles are similar. Find the unknown sides: 8 N L'l
/\ \_.. = .I.S = _L(li
12 \\\1,\5 3 a b
8 ds
5 N 1248
5 \‘\; = : !3‘7('5 8 'y‘b
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Example 5: A scale factor for a chair is %. If the height of the actual chair is 75cm,
What is the height on the scale drawing?

oryy,
Scale Factoe = —o’é Jsg /2 el
875 %ﬁl‘i
_ X 3

g s Ex=15 <i§i§:j'375£2

Example 6: Find x

| H
YB _ YA | [6x=] 7(38)
v YH| lx=bt6
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Example 7: Draw a scale diagram with a scale factor of 1.5

?-Ztr-

2 |em

2U4%1.5= 3.2em
2.2 % 185= %3em

W3 x LS = Z2em



1.4 — Perimeter, Area, & Surface Area of Similar Figures

Perimeter Perimeter is the distance around the outside of an object.
Example 1: Draw a 1 by 1 square (the original), and beside it, a 2 by 2 square
| . 4
| ’ . What is the scale factor?
2
! l S.F,f S_C. 2 _7.'_ = 2
Oru‘tj\'ml A oR [
scale dinaram
What is the perimeter of the 1 by 1 square. What is the perimeter of the 2 by 27?
P\)rlsuuﬂ l + l + l + ( I'r
Pecaled = 2+2+2+2 =8
What is the ratio of perimeters?
é_ = B (Sav\\e as ceale
L T 2 Cactor \
Example 2' Find the scale factor if the original is on the left
S.F = Ll’ S .- | S . 5 L&
DR 5 ,
Fem sem 4.6cm 7.50m
Now, find the perimeter of each,
*& calculate the ratio of perimeters o:c;';(,\,\'l -
Po"‘l"‘"' = 3+4+5 = 12em seale chioapans
18 . IS < "
L 4Sefens =18 2=l g [Sameas
Pusted = #5+6 47 = HGem 1z Scale factor!
Conclusion:
For any set of similar figures, if the scale factor is a:b, then the ratio of
perimetersis (1 * b
Area

Example 3: Find the area of each rectangle in Example 1 and compare the ratio of
areas to the scale factor. Then, do the same for Example 2.

" = LS
Exl Ady | qpo2 b2 AR el

[
1S, Y |
o L5\2_ ) 5%
'”3 (\() 'AW' : _l{):éwz (T) : il'?
A=) (3) =8
el ' Aceale = (1), 12.5 = Le5
Ratio Yy /‘-0“ ¢ _ N o \
of = — | -fn_(_br —H_ ¢oale ( k (‘ )
ufms | 1 I?j | (ch-"o . |_z,_c - fr_zi; ({‘ﬂl,‘l:: |'5.f Araro of arens
. = (rdwo of ORM) ﬁm’ﬂ b ' JT"‘ :
Do the same thing for a 2 by 3 rectangle with a 6 by 9 rectangle:
SO 2 % AR 6 N
wall = (D) = . | l )
R CIDRCTI SR S
~ Conclusion: aless '

For any set of similar figures, if the scale factor is a:b, then the ratio of areas is

of < b*




Example 4: If the radius of the original circle is 3cm, and the similar circle has a
radius of 8cm, find the circumference of each. Does this follow the perimeter rule

for similar figures from last page? tata L
C r = i _® = -'-——T-( — _8-

0(( 3 cu(r.m'ﬂnmu, LT 2 '
Caf'j g 2T‘r = :211 (3) = én e _perm‘) Same as s cale ‘pad-ur
CS(a‘c B 2“( - 2“ (?) - ’én o \/ES) ;7L \Co‘\ows ‘.

The area rule (if scale factor is a:b, area ratio is a%:b?) for similar figures also holds
true for surface area of 3D shapes

Example 5: Find the ratio of the surface area of the larger cone to the surface area
of the smaller cone. The cones
Cr=am o o Ao it are Similar
OR cwaller b 3

ratio of Q\j . e s 16 ci

S\)‘r'&\(e = 2z 2 aivesATEsETRGy wew\, foisem s,
OAFeRS b 3 Ll : — '

Example 6: The two cylinders are similar. If the surface area of the largest cylinder
is 1121 cm?, find the surface area of the smaller cylinder.

SF = 0. Sl
Ar(.’q fatio = —%; = Hr ov L"" ml L l [

574—”1“ 5 E&“L%“ L= 281 omt)

Example 7: Find the ratio of the areas of Figures | and II.

'\\ ] §.F.:——%
3| 1 31 I |
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1.5 — Volume of Similar Figures

Example 1: Draw a 1x1x1 cube below (the original). Beside it, draw a 2x2x2 cube.
What is the scale factor of the cubes?

= T = - =

— OR |
*@ T /;
\ |
Or«juw( J g
Calculate the voI of each cube. How does the volume ratio compare to the
scale factor?
UOluW& =4 _g. S'F ey —2-:
V{lrn}: (I‘)(i)(f) = | 3
_ _ 73
Vot = (D) = 9 H-&5=%
Example 2: What is the scale factor for a 2x2x2 cube (the original) & a 6x6x6 cube?
SF=$C: b
F DR 2 =3
Calculate the volume of each cube. How does the volume ratio compare to the
?
scale factor? \/OIHW\ : ?ﬁ _ 2—7 TR
v/ 47 - ()2 = & tatio 9 [ (
Voo = (6)(e)(2) = 216 (2)-3. 27
o
Conclusion: |* |

If the scale factor of two similar solids is a:b, then the ratio of the volumes is

QB:LB

Example 3: The ratio of similarity of two cylinders is é Find the ratio of their:

a) Perimeterst 1 S.F is A3y, ¢o =
paim'ro:\—-io isach °

b) Areas L ¢ ¥ ¢ ash, So A

ovea feho is a¥tb? 50 25
c) Volumes it CFis aib, 23 8

wlume ratio is a¥: b3, S0 53 T 28

Example 4: The surface areas of two spheres are 36 mcm? and 144 t cm?. What is
the ratio of their volumes?

Ratio # . 36m _ 30 L
Areas — Hn i,

So (U'{'io O\C = _E :/) \\.

vo lumes



Example 5: Two similar brass statues are made of Carl Gauss, a great
mathematician. The shoe on one statue is 9cm long, and the other is 15cm long. If
the volume of the smaller statue is 216cm3, what is the volume of the larger

statue? i3

_a . 3
S.F. = = A7 2le
S 2 a5 " Tz X =d000w)
‘ 3
R(}?\:O - _%-3- = _2_,.7 27x = (216)(125)
Volumes 5 | &S Yz = 27000

e

Example 6: The volume of a cone isV = ém‘zh. What happens to the volume of

the cone if:

a) the height is doubled?
rafo o F é‘“ rl(Z}“) 7 ';;';n«‘ll'f* - 2 Volume will be
- e -—= B - =

i doubled !
volumes -gnr’\n Lwestr I

b) the radius is doubled? Volume 1t
olume s
who SmEFN _ gtk Lfﬁk  quinpld

.L L ez

c) Both height and radius are doubled?
1l 2 (20 3 2
abo _ yn(EFEY_ 4mirdh

’F - L 2 L ks
vol umes sTth 31 h

4.2 50
nrth
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