1.1, 1.2 Completed Notes

1.1: Mathematics and Problem Solving

Four-Step Problem-Solving Process:
1. Understand the problem.
a. What is the problem giving me?
b. What is the problem asking me?
2. Devise a plan. Some strategies include:
a. Look for a pattern.
b. Make a table.
c. Draw a picture.
3. Carry out the plan.
a. Follow your plan.
b. Check each step as you go.
4. Look back.
Check your answer.
Did you answer the original question?
Was there another method?
Are there related problems for which youcould use the same
techniques?

o o

Activity: Work with a partner to form a "book" in the following manner:

1. Get 2 slips of paper from the table.

2. Fold each piece of paper in half hamburger style, then put them together to
look like a book.

3. Close your book up, and number the outside page 1, flip and number page
2, page 3, etc.

When you are finished, answer the following questions.
1. What is the total of the page numbers on one side of a sheet?

9 E

2. What is the total of the page numbers on one whole sheet?

1% 24

3. What is the total of all the page numbers?

34 7%

Repeat this for 3 slips of paper.
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Answer the following questions.

4. Predict the sum of the page numbers if we use 4 slips of paper.

bre. Sides 17 Totaf: 136
Dhe Sheer™: 34

5. Without using a calculator, determine the value of 1 + 2 + ... + 24,

§ sheetst .2
Dne sl 25 Total: 200

Dne sheet: 50

6. Write a formula for the sum of the page numbers with n sheets.
Dne side 4n+ |

Oh(’/ sheet 2+ h
To—l'wlz /- (4,,4— B'ﬂ — 2"\(404"5

Let's look at the actual problem solving approach:
Example: If you create a book out of n sheets, what is the sum of the page
numbers?

Step 1 - Understand the Problem: What do we need to understand?

How 1o Mﬁl & olet ne. //Su”‘\\. n?

Whee, s 2, bogh?
DeV1se a Plan Our strategy was } .
HOW did we do it?

W&"‘”/Lﬂé Z/ 3/"{, é) L’/‘I"(‘,.

Step 3 - Carry Out the Plan: Using the 2 sheet and 3 sheet example, we
figured out how to determine the last page number and how to find (1)
the total page numbers on each side of a sheet, (2) the total page
numbers on each sheet, and (3) the sum of all page numbers. We then
used this information to find the formula for the sum of the pages of a
book made from # sheets.
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Step 4 - Look Back:
We can check our answers for the 2 case: 1+2+3+4+5+6+7+8=36.

Did we answer the question? Y
es

Let's try a different approach.

T2+ 5+ LL_§+4|+7+

P4-3

4243+  4p-N)+n=15
NN+ 9 4 )=
LVt Vel D)+ Gt (il =25
—— ~—

a)
nnt N?— 25

E: n(;ﬂ
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Strategy: Examine a Related Problem

Example: What is the sum of the even numbers less than or equal to
40? Have we done a similar problem before?

Lxi{rbrbrlp+ . 438440

/
2

L — =% |/
42

H2( \W (0 ours  20(uz)

201+ 2+3+4+ . +2p) <

:X[% =420

Strategy: Examine a Simpler Case

Example: If there are 10 people in the room and each person shakes
every other person's hand, how many handshakes were performed?
Nobody shakes hands twice, and shaking your opyn hand would make

you look weird... A B C

L=31t 2+ |
I
R
/ A B ¢

R D

£ f [0=H+3+ 2+ |

\D/ma

: ﬂ*"?f7;é+6+g“3*2+\
ala+1) _ 40y
z"’z_’qg
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Strategy: Make a Table
Example: A wealthy family hired a maid and a gardener. The maid

comes in every 2 days, and the gardener comes in every 3 days. If they
started on the same day, how many days will go by before they come in

on the same day ag;lin? 5. 3 | L 5 6 7 \ %
M J>< ]{“ i X é X1 X
6| X \ R X

Strategy: Guess and Check 7/'& / \"“ me&l' 6\1”7 é dﬂ/.S

Example: Find two numbers whose product is 42 and whose sum is 17.

X

—m—)

Y
l 427|/ 'ﬂ\b 1Luo huméefS
2 D are 3w |4
W,

1. (Pigs and Chickens) A farmer has a daughter who needs more practice in
mathematics. One morning, the farmer looks out in the barnyard and sees a
number of pigs and chickens. The farmer says to her daughter, “I count 24 heads
and 80 feet. How many pigs and how many chickens are otitere?”

P+C:ZH
RRQ QAR e
- )t2¢=%
Wm Qé Q Q 2’4220426;%0
000090 2
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1. (Pigs and Chickens) A farmer has a daughter who needs more practice in
mathematics. One morning, the farmer looks out in the barnyard and sees a
number of pigs and chickens. The farmer says to her daughter, “I count 24 heads
and 80 feet. How many pigs and how many chickens are otltere?”

Plc

7 [l 24+bx2= 72
C I

1Lig 40

|

2. Arrange the numbers 1 through 9 into a square subdivided into
nine smaller squares (like the one shown below), so that the sum of
every row, column, and main diagonal is the same.

4]3]g) Ok23+. .+Q:%£'>:L/5
2By 215
Olusrg-1c LH=1s  FrirEs
agelg Lol ST
w15 Urh/=14
®5 15 in Y sums, sy s in Hhe middle
2,11 6,6 are in 3 sums, o Hhese are Hhe comers
ot other mumbers
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3. Take any number and add 15 to the number. Now multiply thatm by 4. Next
subtract 8 and divide the difference by 4. Now subtrat? from the quotient and
write down the answer. Your professor can tell you the original number. How is
your professor find the original number so quickly?

416216 Srlb=20  Reswdd/

[éx‘f\:é xY= Z() At 'S bne

-5 W=7z '3/*6” thar

£/ 4=14 22-4=1¢ Wﬁ0m/

M,lz:'z, l(/lz=é

ﬁéﬁ?ﬁ:ﬁ N T

- th)Q’fSZ
bt

2 =x+[3-12= x+|

4. How many squares can be found in the 8 by 8 checkerboard figure
below?

Iéyli fx%:éé}
ZLyZ 7*7’Lfﬂl
.7>Joy33 6x4=3b
4 U 526205
1,5 Yx< 4=[4
Ziyéi nglq

7é>/ I Z‘ij
ﬁ[,yg\ | =<\ = |
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4b. If the number of rows and columns of the checkerboard is doubled (so you
have a 16 by 16 board), is the number of squares doubled? Justify your
answer.

Thet we 14462254 | syuares i),
Is het {Yx7.

In e e wlso fave over‘/afs and /w?jer

s%ums

> Ul 7> (33) _ oy

42543 +[4

Strategy: Identify a sub-goal. In some problems, you may want to find a
piece of information that will help you solve the problem first.

Strategy: Make a diagram.

Example: To get some cardio exercise, you climb the stairs in a tall building.
You start from the first floor (Floor 1). You then go up 3 floors, down 2
floors, up 7 floors, down 5 floors, and then up 7 floors to stop at the top floor.

How many floors does the building have?
(

N %ﬁu /| -F/do»s
i
t 13277547
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Strategy: Work Backward

Example: You have an 80 average on 6 quizzes. Your teacher tells you
that you can drop your lowest quiz grade of 30. What is your new

averagez Q +& +a +Q "\LQ 1’30

= Y2 By XY 5

80 L D e f{_é__O_
480= 8+ Q2+ Qs ¥0y+ Q5 + 30 5
450= Qi+ 0, +05 1 By +0g - QO

Strategy: Use Direct Reasoning.

Example: If two people won 3 games of checkers each, what is the minimum
number of games played?

MRABE 6 games

Strategy: Write an Equatioty. This was discussed heavily in Math 111.

Strategy: Use Indirect Reasoning. Sometimes it is easier to showhat the
opposite can't happen. An important form of this is the process of elimination.

Example: Andrew, Michael, and Travis played a strategy gamdichael did not
come in first place, as usual. Travis beat Michaebhut he did not come in first
place. Who took first, second, and thirglace?

AToX|X
M XX

T A0S 3MLM/'JWJ




1.1, 1.2 Completed Notes

5. 3 points L,

2 F%nts .f /.; ‘::2,\

4 points g

s e,

SN
° .
N

4 points

1.2: Patterns

What appears to be a pattern may need further checkingy ou need enough data
to identify a pattern.

Example: Fill in the following pattern: 13, 19, 255 l 57 932

Example: Fillin2,4, § [ AQ?LZA in as many ways as you can think of.
24,6,¢,10
2,416,256,
G ‘1/2/4} T
ZIL’|7|”,14)‘..
2%, 4,10,14,.. .

10
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