Due Date: Friday 25th August 2023
Junior School Family Maths Challenge!

[image: A cartoon character with a basketball hoop

Description automatically generated]TASK 3
[image: ]
image5.png




image6.png
Get Started:

Toss two coins as suggested in the hint. Lot getting two heads or a head
and a tai represent making the shot; let getting two tails represent miss-
ing the shot. Toss the coins once. If you have two tails, she missed the
free throw and the game is over. If you have at least one head, she made
a point and the game is tied; she gets a second shot. Toss the coins
again. Did your team win, or s the game stil tied? Do this experiment
about 50 times to predict whether your team wins or not.

Complete Solution:

There are many ways 1o enswer the question

+ Make a rectangular diagram with four rows of the same size.
Shade three of the four fows to represent making the firs sho.

Make four columns of the same size and shade three of them to
represent making the second shot. There should now be 16 cells in
the grid. The 8 cells that are shaded twice represent success on
both shots which means your team wins without any overtime play.

Since 9 of the 16 equally likely outcomes represent wins, the probabity
of winning is 9/16.

« A different strategy is to craw a tree diagram labeled with all outcomes
and their probabiltes for each shot. The probabilty of winning is found
by muliplying the probabiltes on the appropriate branches of the tree.
If your teammate makes the first shot 3/4 of the time, then 3/4 of
those times that she makes the frst shot, she will make the sacond
shot; that is (3/4)13/4) = 9/16. In this case, the probabiliy of winning
without overtime is 9/16. ShotTwo

Shot One

Wi with probabiity
Make it (34)3/41-9/16

£ without overtime.
M e
Start Miss it
n

Miss t and game ends.

Probabiity 1/4
[Multplying probabiliies here s correct only if the two shots are indepen-
dent events. Assume that they are.]

Game s tied
and goes into

Overtime;
probabilty 3/16.

Try This:

Find the probabilty of getting two heads when you toss a coin twice even
if you don't have a penny! You can model what happens with a piece of
rectangular paper. Fold a shst of paper i half lengthwise and mark one.
half *Heads' to represent obtaining a head on the first toss. Mark the other
alf Tails." Fold the paper again. The creases in the paper should now
divide it into four equal parts. One part should be labeled *Heads-Heads:"
one *Heads Tails;" one Tails-Heads;" and one “Tails-Tails.* The probabilty
of each outcome is represented by the portin of the paper it occupies.

Additional Challenges:

1.What is the most liely outcome for your team in the game described
in the Challenge?

2. How would you change your answer i the player's free-throw percent-
age was 60%7

3. Wht free-throw percentage should your teammate have to give your
team a 50% chance of winning in this situation?

‘Things to Think About:
 Near the end of a close game, do National Basketball Association
(NBA) players use free-throw percentages to decide whom to foul?

Probabilty may be estimated based on the overall pattern after many,
many events.

‘The probability of an absolutely sure bet is 100% or 1. For any proba-
bility less than that, knowing that something “can” happen is no
guarantee that it wil happen

Did You Know That?

 When you toss a coin eight times, the chance of getting four heads
in 2 row and then four tais in a row s the same as getting a head and
then altemating tails and heads.

* Computer or calculator simulations can be used to estimate the.
probabilty of events.

« Probabilty was invented to decide how to divide the winnings fairly
‘When the players had to leave a game before it was over.

Resources:

Books:

« Gnanadesikan, Mrudula, Richard L. Scheaffer, and Jim Swift
The Art and Techniques of Simulation. White Plains, NY:
Dale Seymour Publications, 1987.

« Hopfonsperger, P, H. Kranendonk, and R. Scheaffer. Data-Driven
Mathematics: Probabilty through Data. White Plains, NY:
Dale Seymour Publications, 1999.

 Newman, C. M, T E. Obremski, and R. L. Scheaffer. Exploring
Probabilty. White Plains, NY: Dale Seymour Publications, 1987,
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Figure This! Your team is down by one point. Your
teammate, who makes free throws about three-
fourths of the time, is at the free throw line. She
gets a second shot if she makes the first one.
Each free throw that she makes is worth 1 point.
If there is no time left, what are the chances you
win the game with no overtime?

Hint: Tossing two different coins can be used to represent
making or missing a shot. What are the outcomes when
You toss two coins? How can you use this to model the
free throws?

Probability is a measure of chance. Applications of probability
are found in genetics, the insurance industry, lotteries, and
‘medical testing.
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