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1 7 Analyzing Puzzles and Games

Determine, explain, and verify a reasoning strategy to solve a
puzzle or to win a game.

EXPLORE...

* Three students are playing a game. Two of the students flip a coin,
and the third student records their scores. Student 1 gets a point if
the result is two heads, student 2 gets a point if the result is two tails,
and student 3 gets a point if the result is a head and a tail. The first
student to get 10 points wins. Explain whether you would prefer to
be student 1, student 2, or student 3.
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APPLY the Math

EXAMPLE 1

September 22, 2015

Using reasoning to determine possible winning plays

Frank and Tara are playing darts, using the given rules. Their scores are

shown in the table below. To win, Frank must reduce his score to exactly

zero and have his last counting dart be a double.

Rules

* Each player’s score starts at 501.

* The goal is to reduce your score to zero.

* Players alternate turns.

* Each player throws three darts per turn.

Frank Tara
Turn | Total | Turn | Total
Score | Score | Score | Score

'.;301 501

100 am 85 416
95 306 85 3
140 166 140 191
130 36 91 100

What strategies for plays would

give Frank a winning turn?

Frank's Solution

2(18) = 36

18 + 2(9) = 36

18 + 9 =27
9 would be left.

double score

40 points
dartin this ring dartin thisring i

scores triple points scores double points

score 20

dart in outer bull
Ssfeihher il scores 25 points triple score

50 points (the inner bull 15 points
also counts as a double) Total score for turn: 75 points

(.f'

------------------------------------------ | could win with a single dart in double 18.

-

fIfI hit 18 instead of double 18, then | could use my
ksecond dart to try for double 9.

s
If | hit 9 instead of double 9 with my second dart,
then | couldn’t win this turn. That's because | can't

kqs.-::ore 9 with a double.
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EXAMPLE 1 Using reasoning to determine possible winning plays

Frank and Tara are playing darts, using the given rules. Their scores are
shown in the table below. To win, Frank must reduce his score to exactly
zero and have his last counting dart be a double.

Rules

* Each player’s score starts at 501.

* The goal is to reduce your score to zero.

* Players alternate turns.

* Each player throws three darts per turn.

double score
40 points

dartin this ring dartin this ring

Frank Tara scores triple points scores double points

score 20

Turn Total | Turn Total
Score | Score | Score | Score

501 501
100 401 85 416
95 306 85 331
140 166 140 191
130 36 91 100

dart in outer bull
dartininner bull scores  S€ores 25 points triple score

50 points (the inner bull 15 points
also counts as a double)

What strategies for plays would

= . 5 Total score for turn: 75 points
gl‘r’t'. l“l'El.l'lk d W’ll‘ll‘lll‘lg Turn:

Your Turn
a) Describe two other ways that Frank could win the game on his wrn. m

b) If Frank does not win on his turn, describe a strategy that Tara could
use to win on her next turn.

Answers

a)

b)
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EXAMPLE 2 Using deductive and inductive reasoning to determine a
winning strategy

Nadine and Alice are playing a toothpick game. They place a pile of

20 toothpicks on a desk and alternate turns. On each turn, the player can
take one or two toothpicks from the pile. The player to remove the last
toothpick is the winner. Nadine and Alice flip a coin to determine the

starting player.

Is there a strategy Alice can use to ensure that she wins the game?

Try the game by dragging toothpicks into Nadine's

and Alice's play areas.
(Nadine \ (Alice \

\_ /L /

Alice’s Solution

I need to make sure that there are oneor - - - | will win the game if | can take the last toothpick

GD Wir.
r- " " a
To make sure this happens, I have to leave It | leave three toothpicks, Nadine has to take either

one or two toothpicks. If she takes only one, | can
take the two that are left and win. If she takes two,
d can take the last one and win.

three toothpicks on the desk for Nadine.

To make sure this happens, I have to rlf | leave six toothpicks, Nadine has to take either
leave six toothpicks on the desk for Nadine. one or two toothpicks. If she takes only one, | can
take two, which would leave three. If she takes
k‘t\u'uo, | can take one and leave her with three,

- 1 f
To make sure this happens’ [ have to --==---——==~1 If | leave nine toothpicks, Nadine has to take either

leave nine toothpicks on the desk for Nadine. Bne or twa toothpicks. If she takes only one, then
| can take two, which would leave six. If she takes
. wo, | can take one and leave her with six.

I can see that I need to leave 12,15, : .
and 18 toothpicks for Nadine. There is a pattern to the number of toothpicks

\_Imust leave for Nadine: 3, 6, 9, 12, 15, 18,

-
I will win if I go first and take two toothpicks. If Nadine goes first and knows this strateqy, |
Each turn after that, I need to pick one or twoso can't win. If she goes first and doesn’t know this
that I leave Nadine with a number of wothpicks strategy, however, | can win by arranging to leave

that is a multiple of 3. k‘her a number of toothpicks that is a multiple of 3.
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EXAMPLE 2 Using deductive and inductive reasoning to determine a
winning strategy

Nadine and Alice are playing a toothpick game. They place a pile of

20 toothpicks on a desk and alternate turns. On each turn, the player can
take one or two toothpicks from the pile. The player to remove the last
toothpick is the winner. Nadine and Alice flip a coin to determine the
starting player.

Is there a strategy Alice can use to ensure that she wins the game?

Your Turn

a)  Which part of Alice’s strategy involved deductive reasoning? Explain.

b) Which part of Alice’s strategy involved inductive reasoning? Explain.

Answers

a)

b)
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In Summary

Key Idea

* Both inductive reasoning and deductive reasoning are useful for
determining a strategy to solve a puzzle or win a game.

Need to Know

* |nductive reasoning is useful when analyzing games and puzzles that
require recognizing patterns or creating a particular order.

* Deductive reasoning is useful when analyzing games and puzzles that
require inquiry and discovery to complete.

http://akidsmath.com/mathgames/leapfrog.htm
http://www.combinationlock.com/
http://samgine.com/free/number-puzzles/

Assignment: pages 55-57
Questions: 2, 4, 5, 7ab, 9,10a,11
L

BONUS Sudoku Worksheet


http://akidsmath.com/mathgames/leapfrog.htm
http://www.combinationlock.com/
http://samgine.com/free/number-puzzles/
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PO TTONS=1.7 Analyzing Puzzles and Games
2. ':Jcm‘-< and lom Qare D\&\/m another %o.me

of darts. Tara’s Qame smre (s 66.

Hree di$fFerent G-‘rroﬁ-aamezs sShe (:Ouid
use +o win her furn.

SO TTON

[ora could obtain a score of 66 usmg
one of the Fonow:'ng \S“‘rra-kesx'es;

- 10, 16, Double 20
- 15, 15, Double 18
’ Triple 20, Double 3

These are justa sample of the ways to
0b+c1m BGJ , There o're many Tore.
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4. P@erah e three golf balls so that the
arrowhend points down instead of up.

SOAMTTON,

E
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5a) Draw o dt’qgrom hke +he
one on the right. Place &2
+he numbers | Hhrough 9 p° °%
Iinthe circles sothat+the e = o
Sum O“F’ +h€; humbers on =
gach side of the friangle
18 177,

SohuTTIoN (For Example)

b) Explain the Strategy You used.

T started wWith the smallest numbers
in_the three Corners. T +hen placed one
of the largest numbers along each
Side. T +Hhen used +he three femainin
dtSH-S to makKe cach side of +he

i c:rwale add +o 17.



foundations11ch1lesson7.notebook

7. Place the numbers [toS ) &
ina V Shape,as shown, P
So +hat +he two arms 0 @
of +he V have +he same total.

a) How many different Solutions arethere? ™

TE +he 1" 6-’:*&\;5 in the centerc ¥ possibilitics.

i

L 3 o
5 4 2 4 5 32 3

5 3 2 M 5 Y
© 0] ® @
5 (4 y | 3
Yy 5 4 2 3 5 3 >
S s 4 5
0) © 0 ®©
There are also 8 possibilities IF +he”
S'Dd\fs in the mxdé{m N . P h"
Yy 5
3
Finally there are 8 possibilities i€ +he "5"
SJﬂQ\;csy 1ﬁ}1‘+rlc muddle‘.ﬁ ex. I. 2 n
M 3
3

1 b:r",q&% B+8+8 =>4 different Solutions.

September 22, 2015

10
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B) What do you notice about all the solutions
you found ?
:‘Lﬂr\?ﬂc& that the number in the middle
'S always odd.

11
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qg. \r\{{:h-?- \Sﬂ\—o_gﬂ-cd*l‘"%*his ame
Of Tic-Tac-toes glayer X
or player O? !{}pﬁ)mn- P?
Assume that both
players Qre €xperienced
at playing tic-tac-toe.

NSNS

Pla\[c:r O Started +his qame.
% How do we Know ?

12
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1O

Q)

Sudoku requires both inductive and deductive
reasoning SKills. The numbers that are
vsed to complete a SudoKu puzzle relate
to the size of the orid. The arid mus+t be
illed so +hat each™column ;Tow, or: block
contains all +he numbers.No number can
be repeated within any column,row, or
blocK. Solve each of +he SudoKy puzzles
below-

o]~ [FRier =]
| —loip~R] - [0

iy sEe

13
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L. Fil inthe missing numbers,; from 140 9,
so that the sum the numbers in each
row, column, and diagenal 1's IS.

Q) fa? 6 L) 2914
Q5 1 LIBE
4]3]s ARE
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SUDOKU

o | [0 ©]o|™ ||~
N |colo || N[0 |9
|~ M| Lo | ° o
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51745_00329/0
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Q 1s7effinalt2.mp4
Q  1s7e2finalt.mp4
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