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3 Units

Principles of quantitative reasoning, problem-solving and critical thinking, discussed in contexts related to, and relevant for,
our daily lives, our society and the environment we live in. Content delivered through lecture and class discussion in an
engaging and non-threatening way. Course develops core competencies often referred to as numeracy, or numeric literacy.
Three lectures; one term

Not open to students registered in any Honours program in Mathematics and Statistics.

% offered ona pov yeowr
% Opem 4o, o foloom by Shduwdts drom ak foculkies ond
P (xcagh Mmaka and. atole)

X ftae only course offered by Mo Dagk wida is wak
cesfrvicked o cuefoim populadims
(cuon 0& M Cole for fne Life Seionas')
%« 600 shiduds
% dowiowd vode - lechure diccossion | amd (W im
‘;mc.*M\ clocs acnvities
%  asseccmod [ Wwided becante off wo vecovees):
tecke and exom
x Ths ~ 20 mindies [chdod v Pae aindire oo

—y %0 ogr Now\b‘\wk
% Crer tertboook &Y



99 numbers

mathematics of everyday life

andie burazin and miroslav lovric

CoURSE CONTENY
X _xawi v&\a nuw\dne o, re.Mo'\A&ch GS '\\\% ouw{cw WA
ey dmd abuaions



99 Numbers: Mathematics of Evcryday Life

PARTI

IVEFOAUCHON ...t eeseeesesesaeaeteseneessasasesaesenenensesensassesasasasaes |
Mathematical Reasoning and NUMEFACY ..o 7
Numbers: Quantitative in Quantitative Rcasonins ................................... A8
Countingand Number L T —————— 69
Proportional Rclatuonships ...................................................................... 84
Linear and Non-linear Rc]ationships ....................................................... 99
Quantities Changjng txponcntia"y ......................................................... 122
L T 2 L IO 149
PART 2

FINAncial Matters ...........ooveeeeeeeeceofl e 168

Economy and Social INdIcators .7 ..o 200

v/ Human Populabon ................................................................................. 225

V' Climate Changc .................................................................................... 240

Uncertainty and Probability .................................................................... 261

Working with Probabilnty ......................................................................... 282

'% Gambling ................................................................................................. 301

Basics of Statistics and Data Collection .......o.ovovevveieeeeeeeeeeeee 312

Workins WIEE IDBER  <oniensicsormssmsessasivastasiasasaseasesanssseissssiniinsuininiassrmsssnminmmenin 528
Important Statistical F’rinciplcs ............................................................. 48 ’J

Y”\:\( MSIC LOVRACIMCMAITED (N




Your hurn:
Sugpest apod /oppropvioR DuReNRy fock |

Quen Phough we \n\n)\& dav' +
agyvee whek nuraenoty 16

\ :
0. olo m \n 1000

FrME

¥ SAMRLES FROM MY CQURSE.,
£ EXAMPLES OF COMPLEX PROBLEMS...

(A) How rouda woder ¢ wosdd W Gronadon ey
&L\& becavge (come) peope do ot fuvn Yee
top 866 while Wroghving Py tetn ?

(B) How &0 wentuse k%m‘\?(%} w
Gn O cpwem popu\adiow )
Pop. T %wsmso,&@

FEO?'K- . 0‘10\'2.0 {50\%
’—\

0
BEFREF AR

(€) £ Pre Yomperodive bk all otaowe . Beudy
UMCRO, (=S, \6\6 &“C) b\& how wauda will Haeir \/
Lend, Wmoveose



(d) Tresods Wold popolaien {8 abost & billion. 1. ‘l-
Tf | R 2020, vy aavge hos oy two

Omldron, wihod & fe Mmoirnuw pope odon
whon W otaiWaes

Whod Goess Wk (RN i / R m ‘\N\

% ‘\A&M\'LA whod dode v ned ovd. fwd ik
Yo accuvodt 1S Kt dodoy, com T verify )
% SUnoy ! how oftm de you lardhy teadn [doy?

(SO \'o\w(-@) veepon |
biow, how 4o summarize dodm 2o fuok: U

¢k comn ot uned.
¥ Qnd owm o??kamk\\ov\ (o M"@W\)
i \no com'§ opproxtnait ) eskiwade.

% omalyie: Do wikh otauts —> oxeuvoey !

| msu




k preeod: low fo commvmete o lowog wuube, !
> Sisualin ) ko
Loilee hawag

OF PROBLEMS NWRICH REQUIRE QUBNTITATINE
APPRONCH ES

KEN THING: DA WFE \¢ A GRent 600\23

&Ue.ék‘\m&r). Commends !



FYMSIC Questions

ONMR\RS:

BMO MASTERCARD®*
CARDHOLDER AGREEMENT Read Credit Card A greements!

E—

13. How we calculate interest

The interest rates we charge are:

- the annual cash advance and purchase interest rates sl Yown on the card carrier or any
notice we provide to you; or

- any promotional interest rates that we may provide tc ) you.

Your account-statemnent shows your annual and daily i

you do not make a minimum payment by the due « Jate two times in 3

month period, your interest rate will increase as shov  wn on the card carrier or

notice we provide to you. The amount of interest we  charge you on each account

statement is calculated as follows:

- first, we determine your average daily balance b y adding the interest-bearing
amount you owe each day and dividing that total t )y the number of days in the
statement period.

- next, we determine the daily interest rate by dividii 1g the annual interest rate by
the number of days in a year.

Your interest charge is then calculated by multiplying  the average daily balance by
the dailv interest rate hv the number of davs in a stati  >ment neriod

This is a summary of credit card balances : for one
month. How much interest will we pay fc ir the

period from 1 October to and including 3 1 October
(31 days)?

Date Balance
1 October $ 500
5 October $575
18 October $475
24 October  $920

1 November $920
e e

Interest = Average daily balance * number of days in a month
* daily interest rate (=APR/365 or APR/: 366)



IALCULATING YOUR BALANCE
revious Balance $2,564.00
Payments & Credits $2,864.00
Purchases & Other Charges $3,119.75 M|S|ead|ng' |t |S actua“y $1O
——
pesh Advances soos | PLUS monthly interest
Fees $0.00 | 7
Sub-total SIS\
JEW BALANCE $2,819.75 V

PAYMENT INFORMATI
Minimum Payment

Cimooy™

Payment Due Date Feb. 13, 2017
Credit Limit $16,500
Available Credit $13,680
Annual Interest Rate:/Purchases 8.00%

Cash Advances 8.00%

Estimated Time to Pay
The estimated time to pay your New Ba lance in full
if you pay only the Minimum Payment ¢ :ach month is:
22 year(s) and 5 month(s).

How Effective are Condoms at Preventing Pregnancy?

Using what we have learned, we will answer the followii ng question: What is
the probaility that a sexually active woman who regularly u ises condoms (and no
other protection) during the four years at university, will gel t pregnant?
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The Government of Canada Health Site https://bit.ly,
“Condoms help prevent pregnancy when used as intended
d\of improper use or the r

of cases.” 800 )

But condoms sometimes fail by
Pregnancy happens in abou

On the U.K.’s National Health Services web page https

read “When used corrg éyery time you have sex, male c
tive. This means 2 o women will become pregnant
condoms are used as Osutra egt&)r

A" (o

According to their web page, Planned Parenthood is
provider, an informed educator, a passionate advocate, and
ing similar organizations around the world.” On https://bil
“If you use condoms perfectly every single time you have s
tive at preventing pregnancy. But people aren’t perfect, sc
are about 82% effective that means about 18 out of 100 pec
as their only birth control method will get pregnant
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Student - Elementary/
Secondary

Person between the ages of 5
and 19 who attends an

elementary or secondary school
in the City of Hamilton. All

secondary students must

present their HSR photo
when using a student fare. (5 <=age<=19) mon

Paper Ticket or PRESTO - $2
Monthly Pass or PRESTO - $88

2016 S 83.6!
2018 $ 88.0!
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at
Math and Stats

$33,000in 1992
$ 45,000-50,000 in 2020 &

Which postdoc got a better deal?

Combined hormonal contraception (CHC) has sic le effects:
blood clots are generally rare but sometimes oc curin
otherwise healthy people, even those not takin g CHCs.

Evidence:

~ . - - r A~ AAA ’

BetweenLanayoTevery-1uU;uuuiwomen (Who a re not
pregnant and not using CHCs) will experiencea 'k )lood clotin
any given year.

Between 3'and 9 of every 10,000 CHC users will « 2xperienc
blood clot in any given year.

from

=2 1-5 per 10,000 (no CHC, no pregnancy)

to

~—> 3-9 per 10,000 (CHC)

Change from( 1-5 per 10,0000 3-9 per 10,000 ¢ ould be
interpreted as double the rate, as the doubles o f numbers
from 1to 5 are 2 to 10, which is close to the 3-8 ' range given.
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Or: the average of 1-5 i@and the average of 3 -9 io the

average doubles.

= COSMOPOLITAN CELEBS LOVE BEAUTY FASHION BODY

Some contraceptive pills said to h ave

the risk of blood clots

0 BbyROSIE MULLENDER  MAY 27,2015 f vy = ﬁ Big Brothers Big ¢

Watch life-chant¢
stories unfold

| START SOMETHING

British university ‘sorry’ after wr ongly
giving students 300 coffee cups’' worth
of caffeine

Q Study International Staff (0] January 26, 2017 =L
(v | in] = ]| S = B

The University of Northumbria has apologised for an experimentonc affeine that went

horribly wrong, after they were found to have given two students the ¢ :quivalent of 300 cups of

coffee each.



https://www.studyinternational.com/news/british-university-sorry-after- accidentally-giving-
students-300-coffee-cups-worth-of-caffeine/#hoSEDshvkLq2bEQI.97

This Is How Many
Calories You Burn
While Walking

Kcals burned per minute = (0.035 * body weight in kilograms) +
((Velocity”2)/Height))*(0.029)*(body weight in kilograms)

on the next slide we will write it as a matl h formula

Antianal raadina.

vpuvlial rcauiiig.

https://ca.style.yahoo.com/many-calories-burn-while-walking-2: 31202871.html

Calories per minute = 0.035-B +0.029-B-1 -
B= body mass in kilograms

V = velocity in metres per second

H = height in metres

"Height essentially economizes walking, so the taller you are, the less e nergy it takes per
pound to walk a mile, or the slower the rate you burn calories while wall <ing at the same
speed compared to someone who is shorter,” Peter Weyand, co-author  of the study, tells
RealSimple.com.

the taller you are, less energy it takes ... | 1ow is it
reflected in the formula?
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FYMSIC Evaluations

| loved how things that are often overlooked and misinterpretec 1 are finally being
slowly explained so we get a better understanding of it. Very b« zneficial course and |
am very happy | took it

The relevance of the material to real life gives me confidence in  handling real life
problems and breaking down what | need to understand. | feel l¢ :ss intimidated when
math/numbers are presented to me in real life. | understand that ' if | break it down, |
will be able to understand it.

| really enjoyed all the practical aspects of this course and how ' they can be used in
our day to day lives. It didn't really feel like a math course butr ather a pay-attention-
to-this-in-life course and | really enjoyed it. The problem sets w ‘ere a great way to
practice what we have learnt in class and prepare for the tests. .

| enjoyed having hands-on experience in this course that | didr 't really have in other
math classes. | learnt to appreciate math through the many wz 1ys we learnt how to
apply math. | also found it helpful how the prof would prove m: ath equations when
we learnt it. It helped me feel that | wasn't just memorizing mai th equations.



= GOOD THINGS AROT TE RUT 8E .

1. The actual materials are very useful in the daily life. 2. The thir  king structure, let
students consider things or events in a very logical way.

S Whet wll T e ..

| think | will remember that when reading articles and it says something like 'double the ri  isk of a blood clot' to consider the
actual numbers and remember a really small number doubled is still a really small number ! Read articles for yourself and
consider the number.

A Starbucks venti cup of coffee can be claimed to be 99.9% caffei ne free

| feel like most of the lessons stuck with me because the conce pts are so practical!
I specifically enjoyed the Avocado Toast Index because | eat a l¢ >t of Avocado toast.
| even showed my friends.

Something elgé that stuck with me was the technique of exten: ding the chart when
we did statistics. For example, when comparing men and wom: 2n who received a
vaccine or did not receive a vaccine and figuring out the percer 1tages.

{/ Om\-\-im%m\aa '\m\b\e.
|

That percentages are relative information. You should always k now what people
are measuring when they throw percentages out there. I'm nov  w more skeptical of
certain videos when they throw out random percentage facts.



