Please use our materials!

These workshop slides and any accompanying activities were developed at Olin College in the course
Mathematics/Engineering Outreach for Adolescent Learners, spring 2021, taught by Sarah Spence Adams. The
slides and materials are licensed under the Creative Commons Attribution-NonCommercial_ShareAlike 4.0
International license, except where outside resources (such as pictures or websites) are otherwise noted.

We encourage you to use these materials, editing and modifying them as appropriate for your students! When
you use, share, incorporate, or modify these materials, please keep the license notice “Creative Commons
Attribution-NonCommercial_ShareAlike 4.0 International license” and logo (below) and credit “Olin College’s
course on Mathematics/Engineering Outreach for Adolescent Learners.”

We also humbly request that you email sarah.adams@olin.edu if you use these materials, as we are tracking
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their impact and how far they travel!
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CARNIVAL GRAMES



Junwon Ashley
(he/him) (they/them) (she/her)



FLIPPING A COIN

If we have a normal coin, and we flip it 6
times, how many times would you expect to
get heads (instead of tails)?

Type it in the chat!




MOW, FLIP A COIN 5IK TIMES

Write the total number of HEADS you get in
the chat when you’re done

Don’t have a coin? You can ask Siri or head to
justflipacoin.com/



https://justflipacoin.com/

S0 WHAT HAPPENED?

If everything was even and fair,
you’d probably expect to get 3
heads and 3 tails... so why
didn’t everyone get that?




PROBABILITY

Probability is a prediction, not a
promise!




LETS PLAY A
(uery basic)
CARNIVAL GAME!




TO WIN: FLIP A COIN OMCE.,
GET HERADS

Go ahead and flip! Did you win?

What was the probability you were going to
win? (We can call this P(winning) or P(heads))







TO WIN: FLIP THICE, GET
HERADS BOTH TIMES

Go ahead and flip two times! Did you win the game this time?

What was the probability you were going to win this time?

(In other words, what is P(two heads in a row) ?)
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s s
Eo o aro! 3._'|, ‘t g} 5.-"|_ ° To play this game, you need to
N N g "'6:;3.:' N N pick a duck from a pool
7 8 0 11 12
SO T ST 0T 0T Every duck has a number on it!
I,"' 0 K |I‘W|l," L= .lﬁ.w_.
13 14 6 17
1,2 t lal l; "-l;l.j t 'il l; 1,3 Here’s 30 ducks. They are .
numbered 1-30

19 20 21 22 23 24
0 O O S D ) ]
N Mg R N S Rt

25 26 27 28 29 30



O 5 S T T ) PICK A DUCK!
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LT LT S 7, SOLUTION
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CHANGING THE
oDD5S

Now, let’s say that you have to
pick a duck with a multiple of 5
on it to win.

What is
P(picking a multiple of 5)?
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LI, 5-|' LSS, There are 6 ducks that are
g N multiples of 5
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Ko P B oG PICK A DUCK!
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SOLUTION

There are 3 ducks that are odd
multiples of 5 (5, 15, 25).

That’s 3/30 which simplifies to
1710

So you have a 10% chance of
winning!
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P(Odd Duck) = 1/2
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P(Multiple of 5 Duck) = 1/5



P(Odd Duck) = 1/2 P(Multiple of 5 Duck) = 1/5

1 1 1 I
% .

2 5 10 .

P(Odd AND Multiple of 5 Duck) =1/10



P(Heads) = 1/2

P(Heads) X P(Heads) = /2 X /2 = P(Heads AND Heads) = 1/4



Let's Try
another gama!

In this game, we need to pop a
balloon with a dart.

We’ll assume that we aren’t

very good at aiming, so we .
aren’t any more likely to hit one

balloon over another. But

eventually we will hit a balloon.

?1{:-{:-
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FirsT Hin
Condition

Let’s say to win this game, |
need to pop a red balloon.

What’s the chances I'll win?

How many red balloons do we
have?

How many balloons total?
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Sely Esls

FirsT Hin
Condition

8 Red Balloons out of
20 Total Balloons is an

8/20, or 2/5 chance of winning.

If we divide that out, we have
0.40, or a 40% chance of
winning!




FirsT Hin
Condition

40% seems like a pretty good
chance of winning. But what if
the rule to win was different? .
Would we still want to play?
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Another WHin
Condition

Now let’s say we need to hit a
blue balloon to win.

What’s the chances I'll win, or

P(blue)? II

Pop it in the chat!
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Another WHin
Condition

4 blue balloons out of
20 total balloons is
4/20 or 1/5

(You’ll notice the denominator, 20,
stays the same! We have the same
number of balloons in our game.)

1 divided by 5 is .2, which gives us a
20% chance of winning this gamel!



Popping TWICE

This new game gives out two
prizes: a small candy for
popping a red balloon, but a
HUGE teddy bear for anyone
who can hit a red balloon and

then a blue balloon. .

$ %

1st 2nd
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Popping TWHICE

We know P(red balloon first),
but we don’t know

P(blue balloon after popping red)

P(red balloon first) was 40%
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A QUICK NMOTE ON NOTATION

P(event) = “The probability of event happening”

P(event | condition) = “The probability of event
happening, GIVEN that we know ‘condition’ is true”

P(popping blue) = “The probability of popping a blue balloon”

P(popping blue | a non-blue popped ) = “The probability of
popping a blue balloon, given that we already popped a
non-blue balloon.”
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Popping TWICE

How many blue balloons are there
after we’ve popped a red balloon?

Still 4!

How many balloons are there, total?

Only 19!

So, P(popping blue | popped one red)
is 4/19, or about 21%



1st 2nd

Popping TWHICE

X—4— 32 _

20 19 380

= 8.4%



Poppring THICE
? > ?
1st 2nd
Pred) X P(bluelred) == P(red AND blue)

8 x 4 = 32 _
20 19 380

= 8.4%



What was diftfferent
between the coins
and TtThs balloons?

INDEPENDENT event - the first coin toss

~ doesn’t affect the second!
. “n

!_ jj. 1 P(Heads) x P(Heads) =
il

P(Heads AND Heads)

DEPENDENT event - popping the first balloon
changes the probability of the next throw!

P(red) x P(blue |'red) =
P(red AND blue)




MAKE YOUR OWN GAME

Now, can you invent your own game?

If you want, you can use coins, balloons, ducks, or something
elsel Go ahead and draw it out on paper, write about it in the
chat, or hop on the voice chat and talk it out!

Try and set it so you have a P(winning) of 10-25%. Or can you
make two prizes, one harder to win than the other?




THANK YOUFFFE




