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Spring 2010
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Student Responsibilities — Week 2

» Reading:
This week: Textbook, Sections 1.3 & 1.4
Next week: Textbook, Sections 2.1 & 2.2

» Summarize Sections
» Work through Examples

» Recommended exercises:
» Section 1.1: evens 2-12, 16-28, 32-44, 51, 54
» Section 1.2: evens 2-28, 34, 36, 44-48
> Section 1.3: evens 2-56, 62, 63, 66 (which strategy did you use?)
» Section 1.4: evens 2-30, 40-68
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1.3: Strategies for Problem Solving

Polya’s Four-Step Problem Solving Process

1. Understand the problem:
» What are the “givens”?

» What is it you need to find?
» How are the “givens” related to the result?
2. Devise a plan: how do you get from the “givens” to the result?

3. Carry out the plan: be persistent!

4. Look back and check: is your answer reasonable?
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But it looks so easy when you do it!

» Much of life is about solving problems, so the more tools you
have in your personal arsenal to solve problems, the better.

» Watching someone else do the work is always going to be easier
than doing it yourself — but watching doesn’t teach you as
much as doing.

» Although it does take some intelligence, above all, problem
solving takes lots of practice. The more problems you work out,
the easier it gets.

» Like any other skill, proficiency in problem solving requires
perseverance and hard work.
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Who's your daddy?

A very old riddle from the 60's
A doctor was working in an emergency room when a young boy
arrived in need of immediate surgery.
The doctor said, “l can’t work on this boy, he’'s my son.”
But the doctor was not the boy's father.

How is this possible?
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Sometimes it's our assumptions that get us in trouble!
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Problem Solving Strategies
How do we devise a problem solving plan?

1. Make a table or chart

2. Look for a pattern

3. Solve a similar but simpler problem
4. Draw a sketch

5. Use inductive reasoning

6. Write an equation and solve it

z
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10.

11.

12.

. If a formula applies, use it

. Work backward

. Guess and check

Use trial and error

Use common sense

Look for a “catch” if an answer seems too obvious or impossible
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Leonardo Pisano, aka Fibonacci

Problem: A pair of rabbits is put on an island. During the first
month, the rabbits produced no offspring, but each month
thereafter produced one new pair of rabbits. If each new pair
reproduces in the same manner, how many pairs of rabbits will
there be at the end of one year?

» What is known or given? What's important?
» What are we trying to determine?

» How should we go about solving the problem?

What might be a good strategy? (A table will help solve this
problem. . .)
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Where's the Answer?

# Pairs | # New | # Pairs
Month | at Start | Pairs at End

15t 1 0 1
2nd

3rd
4th
5th
oth
7th
gth
gth
10t
11th
12th 144 89
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Connect the Dots

Given a 3 x 3 array of dots, find a way to join the dots with
exactly four straight lines without picking up your pen from the
paper or tracing over a line that has already been drawn.

» What is known or given?

» What are we trying to do?

» How should we go about solving the problem?

What might be a good strategy?
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Here's six such arrays, give it a try. ..
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Labeling Boxes

Three boxes have been incorrectly labeled as Red socks, Green
socks, and Red & Green socks.

How can we relabel the boxes correctly by taking only one sock
from one box, without looking inside the boxes?

» What is known or given?
» What are we trying to do?

» How should we go about solving the problem?

What might be a good strategy?

Dice Faces
How many dots are not visible in this figure
consisting of three stacked dice?

>

<

A) 21 B) 22 C) 31 D) 41 E) 53
» What is known or given?

» What are we trying to do?

» How should we go about solving the problem?

What might be a good strategy?
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Matching Triangles and Squares
How can you connect each square with the triangle that has the
same number? Lines cannot cross, enter a square or triangle, or go
outside the diagram.

/a\
L A
/5\ A\

(1] [2] [3] [4] [5]

What is known? What are we trying to do? What's a good strategy?

Alphametric

If a, b, and c¢ are digits for which

I
ald N
~Njo »
wio N

thena+ b+ c =

A) 14 B) 15 C) 16 D) 17 E) 18

» What is known or given?
» What are we trying to do?
» How should we go about solving the problem?

What might be a good strategy?
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Rectangle Counting Puzzle

How many rectangles are in the 3 x 5 figure shown here?

How can we systematically count them?
There are 90 rectangles!
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Palindromic Numbers

A palindrome is a word or phrase that reads the same backwards
as forwards. Examples:
MADAM, I’M ADAM
MADAMIMADAM
A MAN, A PLAN, A CANAL, PANAMA
AMANAPLANACANALPANAMA
ABLE WAS I ERE I SAW ELBA
ABLEWASTEREISAWELBA

A palindromic number is a number whose digits read the same
left to right as right to left.

Examples: 383 12321 98766789
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Car Odometer

The odometer of a car read 15951 when the driver noticed it
was a palindromic number. Two hours later, the odometer showed
a new palindromic number (the next possible one). How fast was
the car going in those two hours?

» What is known or given?
» What are we trying to do?

» How should we go about solving the problem?

What might be a good strategy?
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Get That Frog Out of My Drinking Water!

A frog is at the bottom of a 20—foot well. Each day it crawls up 4
feet, but each night it slips back 3 feet. After how many days will
the frog reach the top of the well?

» What is known or given?
» What are we trying to do?

» How should we go about solving the problem?

What might be a good strategy?
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1.4 — Calculating, Estimating, and Reading Graphs
» You should be able to estimate answers without a calculator,
and to know if your (or a given) answer is “in the ball park.”

» You should be able to interpret graphs such as pie charts, bar
graphs, and line graphs.

» Don't forget the Chapter Test — it's useful for reviewing the
chapter.

N. Van Cleave, ©2010

Calculating Answers

Displayed digits on most calculators a

usually show some or all of the parts in -~ —

the pattern shown in the figure. For the

digits 0 through 9: b

1. Which part is used most frequently? d
.

2. Which part is used the least?

3. which digit uses the most parts? C f

4. Which digit uses the fewest parts? ” .

z
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Segment a
Digit | Seg'd [a|b|c|d|e|f|g
0 b C
1 d
2
3 e f
4 e —
5 g
6
7
8
9
Total:
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Estimating Answers

1. Time of a Round Trip The distance from Seattle, WA to Springfield,
MO, is 2009 miles. About how many hours would a round trip from
Seattle to Springfield (and back) take a bus that averages 50 miles per
hour for the entire trip?

A. 60 B. 70 C. 80 D. 90

2. Fifth-Grade Teachers Needed Charleston Middle School has 155
fifth—grade students. The principal, Cheryl Arabie, has decided that
each fifth—grade teacher should have [(a) about / (b) a strict maximum
of] 24 students. How many fifth-grade teachers does she need?

(a - approx) A 4 B. 5 C. 6 D. 7
(b - max) A. 4 B. 5 C. 6 D. 7

3. About how many storage cubes holding 18 DVD's each does Chris
need to house 204 movies?
A1 B. 10 C. 100 D. 1000
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1. The V2'is <1 <1.5 > 1.75 >2
2. The V3is <1 <1.5 < 1.75 >2

3. Coles County has a population of 52,172 and covers 508 square miles.
About how many people per square mile live in Coles County?
A. 10 B. 100 C. 1,000 D. 10,000

4. The Sistine Chapel in Vatican City measures 40.5 meters by 13.5
meters. The best approximation of its area is:

A. 110 m B. 55 m C. 110 sq m D. 600 sq m

5. In 1998, Terrell Davis of the Denver Broncos rushed for 2008 yards in
392 attemps. His approximate number of yards gained per attempt
was:

A. 1/5 B. 50 C. 5 D. 500
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Caveat Regarding Graphs

150,000—
100,000—} — 150,000
— 140,000
— 130,000

50,000—]
— 120,000
I — 110,000
S sos oo 60@50! 100.000

SSESSS  $SSSES
DO VY SO VY

Exaggerated differences — same numbers, different scales
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An Example of a Misleading Chart — from CNN

In the midst of the Terri Schiavo
Media/Political Frenzy, 2005

.. [I]t wasn't just feckless pundits who were trying to turn this
story into some kind of Republican vs. Democrat freak—fest —
mainstream media outlets were desperate to get in on the act too.

CNN tried especially hard, even going so far as to produce some
dubious graphics indicating that compared to Republicans and
Independents, Democrats were overwhelmingly in favor of
removing Terri Schiavo's feeding tube:”
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Chilcom
CNN/USA TODAY/GALLUP POLL
Resuilts by party
Agree
63 &2 Guestion 2: Basad anwhat you have heard
o o read aboutthe case, do you agree with
61 the court's decision to have the feeding tube
B0/ removed?
59
58/
57
56/
85
54 5 54
53
Democrats Republicans  Independents

RESULTS BY PARTY

SAMPLE: Inferviews conducted by telephone March 18-20, 2005, wih | SAMPLING ERROR +/. 7% pis
909 acuts In the United States.

Note the scale on this graph. This is a classic example of how to
“lie with statistics” - that is, to doctor a graph to make it
produce an emotional, visual result. Thanks to Media Matters,
here's the graph on a scale from 0 to 100:
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RESULTS BY PARTY: f Today/Gallup Poll

Margin of error: +/- 7'
Question 2: Based on what you have heard or read about the case, do
you agree with the court's decision to have the feeding tube removed?
100
90

80
70

Percentage who agree

Democrats Republicans Independents

“Wow... that doesn't have quite the same impact, does it? In fact,
if you take into consideration that the margin of error in the poll is
7 percentage points, the results are pretty similar.”

From: http://www.democraticunderground.com/top10/05/191.html
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US National Debt

from: brillig.com/debt_clock/
U.S. NATIONAL DEBT CLOCK

The Outstanding Public Debt as of 13 Jan 2010 at 11:17:26 PM
GMTis: $12,295,302,441,134.20

(12 trillion, 295 billion, 302 million, 441 thousand, 134 dollars)
(and 20 cents)

The estimated population of the United States is 307,648,129 so
each citizen's share of this debt is $39,965.47.

N. Van Cleave, ©2010




US National Debt, Chart |

43071
4807
47071
48071
45071

4071

trillions of dollars

43071

$2071

$107

40071

1940
1345
1950

National Debt from 1940 to Present

Source: U.S. National Debt Clock
hittp: fivenrubrillio. com fdebt_clacks

From: www.brillig.com/debt_clock/faq.html
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US National Debt, Chart Il

trillions of dollars

National Debt Corrected for Inflation (2000 dellars)

Source: U.S. National Dekt Clock
http: frvwrwbrillig.com fdebt_clock!

From: www.brillig.com/debt_clock/faq.html
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Foreign Ownership of the National Debt (2008)

The two largest creditors are Japan and Mainland China. There is also a large
portion owned by Oil exporters including Ecuador, Venezuela, Indonesia,
Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia, the United Arab

Emirates, Algeria, Gabon, Libya, and Nigeria.
Major Foreign Holders of U.S. Treasury Securities (Aug 2008)
{percentage of total foreign ownership)

All other 5%

Japan 21%
pan Thailand 44
%
outh Korea 1%
Republic of China (Taiwan) 1%
Norway 2

Germany 2%
Switzerland 2%

Hong Keng 2%

Russia 3%

Luxembourg 3%
Mainland China 20%
Brazil 5%

Caribbean banking centers 5%

Exporters T%

United Kingdom 119}

From: http://en.wikipedia.org/wiki/United_States_public_debt#-Foreign_ownership
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Budget Surplus/Deficit
$200
$100
30
($100)
2 (5200)
5 B GWBush
(#300) M Clinton
B GHW Bush
(B400) estimate
($500)
($600)
($700)
R R R R R
BEEREIERREEERE
www.academycomputerservice.com/economics/charts.htm
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Military Spending Around the Globe

U.S. Military Spending vs. The World in 2008
(in billions of U.S. dollars, with % of total global)

Central South Asia,
530 (2%)
Latin America, $39 (3%) Su "'5::';::;_)‘"“'-

Russia, $70 (%)

Middle East/
N. Africa, $82-

United States,
711 (48%)

East Asial Australasia,
$120 (%)

China, $122
8%)

Europe, $269
(20%) 2008 Total Global Spending = $1.47 Trillion
NOTES: Dala from Intemational Instiute for Siategic Studies, The Mitory Balance 2068, and DOD: The totalfor the United Siates is the FY 2009 request
‘and includes $170 bilion for E nuciear ‘ioher figures are
Frojections based on 2006, tha lastyear for which accurat data s avaiable.

http://www.armscontrolcenter.org/policy/

securityspending/articles/fy09_dod_request_global/
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Influenza Reports — 1/21/09

Week ending January 10, 2009

White: No report Yellow: No activity Green: Sporadic
Orange: Local Red: Regional Violet: Widespread
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Influenza Reports — 1/13/10

Week ending January 02, 2010

4 P

. The
It T Weather
~ .. Channel
an

12 Jan 2010 15:07 GMT /

Weather Forecast — 12/27/04

Monday
Forecast
Highs

| PR

asp.usatoday.com/weather

White: No report Yellow: No activity Green: Sporadic

Orange: Local Red: Regional Violet: Widespread
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Rising Together:

Change in Family Income, 1947-79
by Quintile and Top 5%

1165 111% 114%

1005 0%
363%

BEottom 20%  Second 20%  Wddle 20% Fourth 205% Top 20% Top 5%

www.faireconomy.org/research/income_charts.html
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Driftin? Apart:
Change in Family Income, 1979-2001
by Guintile and Top 3%

815

Bottom 20%  Second 20%  hddle 20%  Fourth 20% Top 20% Top 5%

www.faireconomy.org/research/income_charts.html
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Rising Together:
Change in Family Income, 194779
by Quintile and Top 5%

116% 1% 114%

Bottom 20%  Second 20% Mddie20%  Fourh20%  Top 20% Top 5%

Driﬂin? Apart:
Change in Family Income, 19792001
by Quintile and Top 5%

Battom 20% Second20%  Mddle 20%  Fouth20%  Top 20% Top 5%
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Change in After-Tax Family Income 1979-2000

201%

Battam Second  Middle 20% Fourth 20%  Top 20% Tap 1%
20% 20%

www.faireconomy. org/research/income_charts .html
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Share of Income

%
_ top 1%
A H2% - 99%

B9 - 999

share

pottam hal
0% T
1972 Year 2004

attam hal

geocities.com/gordonite32/philo/incomes.htm
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Change in Share 1968 to 2006

9
. i O Income Share j
,E B Tax Share
=
& 3
57 0 ——
E bcetti':{.f Stiwa*i:: 99%  top 1%
3 L |

-G

Status

geocities.com/gordonite32/philo/incomes.htm
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CEO Pay Raises — Applied to Average Worker

Value of CEO Pay and Average Production Worker Pay,
1990-2005 (in 2005 dollars)

$160,000 - 13278
3

Whrker Pay if i had rian at the
$140,000 < sarme rate & CEO Pay

$120,000 4
$100,000 4 $108.138
$60,000 -
$50.000

Actual Worker Pay

$40,000 - 528,315

$20,000 -

50 — 77—
1980 1982 1904 1936 1998 2000 2002 2004

Source: see box below.

faireconomy.org/news/ceo_pay_charts
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Income Based on Highest Education Attained

100,000

90,000 A

80,000 |
70,000 | =
60,000 |
50,000 1
40,000
30,000 1
20,000 1
10,000 |

1]

5
‘%@

%%%'%%3 4% %%%5%%

en.wikipedia.org/wiki/Household_income_in_the_United_States
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Warld Population Growth Through History
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World Population Growth,
Actual and Projected, 1950-2050
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La Billion (1960)

L Billion (1999)

1950 1960 1970 1980 1990 2000 2010 2020

Source: United Nations. 1998. World Population Prospects (The 1998 Revision).

2030 2040 2050

www.unfpa.org/6billion/pages/worldpopgrowth.htm
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