PRISMS |
A prism is a kind of polyhedron, that is a many
faded solid figure.

Each prism consists of two kinds of faces:

the bases are the same shape and size, and are
parallel to each other,

the lateral faces are all parallelograms.

~ A right prism is one in which the Iateraleaces are
perpendicular to the bases.
Any other prism is an oblique prism.

The lateral surface area is the area of the
parallelogram faces. The total surface area includes
the area of the bases too.

e

Volume = height * area of the base
Lateral surface area = height * perimeter of the base
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Name Date
Rectangular Prisms
(Answer ID # 0867150)
Fill in the missing values for a rectangular prism.
1. length 12 2. length 3. lengh 136 |
| width 1 | width _ | width [0/) |
height 14 | height 1 | height 5.81 !
surface o3 surface 129.4 ; surface 72,0174 |
area — | area | men ——=——= |
_ volume | volume i ? volume 844.68104 !
4. length 7 ‘ 3. length 14 6. length [ ;
width 12 | width _ 7 | width 3 |
height |~ height 14 height
surface | surface (/)Y surface
area area area X
volume 1092 » volume 392 volume /
7 length ﬁ ﬁ ES- length 13.4 9. length 11
i width 6.26 l width 6.88 ! width 9
height 11.51 | height | height |
surface t surface 2 1‘ surface [ -
area g area | area
volume 482.75242 ! volume 460.96 volume 1188
10. length 4 (11 length 6.7 |12, length 1174
| width 10 | width 1239 | width 1072
height 1 height height A7 |
surface 108 | surface 292,02 | surface , {
area -, i area -l area
volume /[ | volume .| - l volume 1699.0128
13. length Y 14. length 2.1 !15- length 14
| width 5 | width 1179 | width 8 _ i
height 10 ; height 7.17 | height |
surface o /| surface ) surface (/¢/¢/ |
GO X . ) N i area ——— J area ' }
' 1.5 L) volume 560 |

volume

200 |

volume



W ichagl Plagrtie

l%%ﬁ? Ha R{?c lowg u’m p (tcm 3

17 ek Qoo@

37

R O ) (L%, (TR

7()

\I~1Q’</HL{ m

%h= 2] ) 214 E Qazeet: )

|

Teh= 1799+ sruls 2(f)lew!)

| 19,4 = 2§ ] v 2 (]

LY - ’ﬂw*zw

1412 |
et ] |
(\,u 9jgun‘uD |

Ve $x9 08 +] 00T 75 0ads®)

= 704 Ggl0 Y ~13.€.)S At

39 310y Z%gééw

20,016, 20,04 -

Coez M, L9, vm

e z{m zquTz’fmzr) w2 21 05'0)

Lk o(573.0118 onB™>

V=1607 = 112 |

1092 = 84

b

G IV 2 = )4« 1Y x,,

‘392 <1 9¢ 1

196 _19¢

(= 2uals)

sk =<0t




AR TR 2(“U+2/z;}f7/71/

62 001 Yol, (yy

20 " 20t

.———"' ‘?0

(L [l B

< ) 3>7—7’7 nils

:\’

Lk qﬁ7 75247 = 1> C26 < l[.§/

NB2 76242 = )] 0576 ]
R R s

SR g
220652¢ 22.052¢

(6.2l
T (0 TS

A V<Y 06 <12, 4-4.38

Yo 96~ 120427,

N AT

ﬂ]ﬁ:fwﬁsw

(CEG e

=188 < U x 9

TA-10% = 2T )s 2 L] 724)
106 wa? 4’?

100 * )0,

s 1o

U" (’_/"/0*1 - ()om'fﬁ
1 e




f"ld\ae Plagreor

f j
‘jjapgw P{' Ems Caﬂ r
| 7 flecch 2046

\
¥4

1,

LA <207.07 ~2(70403) 21 2990t 2(L, 7¢J

292,072 - N&O;’w - g 780 13,94

| 25,99y - 38,19k

W ERYE

Che%3vaifsy ——

(10013 \7273%79,” 5"
O i

7

V= 1699 p127 = .79 - J0i 22 *h

1600.0129 - (25,8578 b

|
E
"29 [26. 75 79// th’u,cm ?fcd’uf A14%
) 2.5 unile

TSA- KIW 63, ll%@(/nzfm

RIVE 200~ 1 xS G

?0[1 ' "0[ ,I

|
Lfa,_, 4.—@ |

Tgﬂ {/nl 5 J

|
|

A

168 (7L[ﬂ maéwﬁrz_r—’ﬂ—_\? I
V<20 1130 7 207 =1 7,57000mits ")

V500 14z k

S¢6 1020 |

ke HT. |

bw!{S )

Sﬁ: m:u.jj__ﬁ e







M. chatl Plogrtise
Vel/

Iﬁ@?

73 Tlgech 2006

(P(@d( Bﬂ(es

Qlad——7 | {Vblvﬂf ’ Sﬂ
Ll B g ot 280 U0 S5l Ml F 2 [eop
thord 1A= 2{279)  Ysvi)12(2¢10) | Notmqi | Jg () [222
ol T6A= 230" oh 4320|2083
S Sv it . g 26000 500
B l‘.rﬁ, \ Vs [x(/x‘gj“zo(;; ;
T "‘;"I Yia ,T&p__ 52(,,1 ’;
G vd 2 f
e 4l
b e 3 Y \/:6,5%/'{30 . 1"
5 1] boue . 42265
] Tép-2679%
—» 7
2l T Velwe ot t budod \s £l tee wea
Ty vo(bmp £ Ty ’L'rr"‘e‘ s 27 bimps 3 5/‘?#‘0{*
Y eCeal s Altline T8 min,
L\/L\En Y9y Lloalﬂi 'h.r Sf({& % ffg : w?v-*'i‘ y"ﬁf’”—f’; ? f(:zﬂ'
Wf/\ﬂ,\ Sy 'l(‘ﬂf 'h'{’ Sfd't.s ﬂ vﬂf f”(‘/f@-’e 275(0":
v AN Why 20y Czuarlwﬂ« fu = H':; ht V‘?(bf"’ " “? ‘e 6\?'/1";5_
kgp)_] #Lvl@n You h HV gu‘tﬂ/@ va*wv (rCeense i/ f’m}ﬁ
e I 1€ & Decaupo wtir yew seborge
4 g K ’%z SJes You | «r’at., [ spece @ ore,.../
" } ‘5 U/VOW"# .,(«.- £ t.m‘ {Lﬁc’ are ailed
N e 0(70%4 ogch |cide *
S el = [0-40550 - ZQodo()
o s ol
€ e | [P a2 Tl ]
e - 18R 8300 Lads 15h:$300 [
£0in Checd TEA - Zf{o“o)d/\(o«s&) 7/‘5mm

cee dowe o H [r 7



TOR~Todl Qtace ey ™

e Tep A to dodond 45 >4 Fires T mia

B 1) of 'l O E et 9 o Hae c:fafzfa(

Wivddh of Hy talarfle 26 tisg Fe wrial

WW‘\ Nroy D"uu" }( K({PQrﬂ 73/7 (f‘f BEcs C{{'WE

ll\o"lf ‘rfal./ h(PI" 52 u'a{ﬁ‘ 7"‘4 ]»—"" Lol PEfs rf”‘\"’ﬂ

\J\J(\-h Veu [}'fmtimp(f ’f?.ﬂ-a <, 1% [£A i.zf/“#}‘ﬂ M fm{r

: '#\\/hﬂn fOL_ n-?h ; 'f'/( 6_:_1{.8 Th TCA ,ceeses < P o

™

Lo I /{w}c{"(g" /1,.,-(”; T e '.ﬂ'-"(/u ?ﬁ-(,,_'@LL

WIM»J pr dftf& T(ﬁ dreef /ma"f’ra/ Pilech

0 Ay fcm:-"ﬁaw{l ZOw "‘!zi..c{ rCLALET, —ff/c

76(1.6 g -_‘f:ﬂ/f(

W’ \
WL L R/ P e
b'VAef\ i i/
L_, p Lagnw JIER L PA O leaw u)”
l‘/‘[ LagllE (e g o LGN = ¥of /-/\) e
N EErs llO\( X5

BT

b

pem——

sl b —~—
4 i ~0) h\q\\las\, i _36;‘5\30 Lty

I ; | B4 'J
07 {%Mﬂ‘?“ﬁ)( e 15wl

"]({pﬁ’cﬁ Y il

A= 13 Y /‘a\ = e




|Michoel Plagpeier

Ta6 749
7% [lacch 7006

@;3‘““%:?1“ @

23

il

L

il

-

AApe ~ 4%+2° ‘

/ M?(l 70 c"’

§ie
|/

e % |

Lo\ a4 Y4721 ac V2

i nZia
Ll |

R
a,

LAY, 117" 4 g c®

A

6

W
H/Mzé
C_‘__P ti 'pfﬁ gvnj‘-‘

H7

ET \

{fVOmﬁw"U’) 4 NIE - J/ 1

m 5
e, nhﬂo" ‘Hn.. Gty \

(T »\F‘““““‘,,;:q;aq .
M L Zusi r‘/i, i

7, L(w.\d: g, TR

ﬂtw -»t«H"Lva W(‘ d{ fe P fhog@cs

Sheeleat €= V6® 10> /Z{/'w W / 2% bested

mirm”#:ggé'_/ﬂ’a }fﬁd“[ 6’[ A( ﬁ"(am# L) ﬁri‘f

lengi,Lfgl..;_ﬁ@ ) lth /b

ﬂbdf'f (W’L “A’ﬁ

g:./(‘ \eg e /_lt af,f mau‘ a) ’r’! ﬂérf -‘
'D(’/‘ ‘f LY fdé AL ’E':f./‘é’ ‘Z—t"’x‘




&l

iyl




I :fh&{ P[aur! o

hich holds yroe

Iﬁé TH
. P2% )
27 Mg« ?006 9/ 27
- I gue Chat fad i mage bt (L., loo[h ba-e
R | Same [ 60
i Gl
b /I}JQ_V‘N F['rﬂ e ﬂ“’ﬂféﬂ%—‘f'“}w
: A;ffl ’u‘r‘,’-’” /\I"(Z
55 (((frm‘Fﬂ’{/Ce 0( a rr/E{P S 7%
3 —— 1/{/1 i‘fn P""’i/’t{'ﬂ
B lolf Sleechy
: Cr"(vi”Prl(anm 7 (\’\r | ot
51 QTI\ 917\- s Jottnties Car |
4 PR == PN /17 V)
kA am ! ~—~
: (€A™ T\(
= a_~ 71\{.3(’57??
5] a-5.7493 2"
: UQ[VN < qréaﬁg'[. "6
Y r;%
4] ﬁﬁé 29 Y./ i
(el in 2
: S‘Iar‘éffj;___ {iccu f"'ﬂ"l‘[gm 2 U |
i | S ?]7\{ |
=2 21 271 |
11 a el mens !
we Vi~ Y7 I [vlW iy
ks e —




Preea= T2

AT 907°

[ Gorald 9!6722'7 ot

I/D/UW‘Q A

‘\/:_916733’_715_{

AR TR

T vas r:qlﬂr, Ik thot Ioaf f":'//f'ﬁzfl'( Lyo/c"xmo

TR T thoe & TG e cane

Lin= P, <h \

(g S Hal llia = 3.5 ..

l’i"

A il s 95 i - 7372 5‘;

o tacd or’

Jﬁﬁ/we 2y ppif
Vo Lo T o e

3-7,71/&«6(7%4& Flned. ﬂgkaﬂx.‘ R
\7f vls;gc &; }xw eé

vh&%&-:dﬁ_ﬂ elveman
199 sl L u.nl?', oS é’(dt* 01( Q@ O % 7%0%

L 7

dond o popec ‘-‘fb "f'oﬂ



Name f L[ o | ~ Volume and Lateral Surface Area

1) Find the lateral surface area of a right pentagonal prism which has a regular pentagon with
sides 10 as its base. The height of the prism Is 15.

2) Find the volume the the prism in question 1.
3) What is the difference between lateral surface area and surface area?

4) Find the lateral surface area of a right octagonal prism which has a regular octagon with
sides 12 has its base. The height of the prism is 20. '

5) Find the volume of the prism in problem 4.
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Bee’s Unit Test

DIRECTIONS: Show all work that is necessary in order to receive full credit. Pay
attention to each question and answer it as best as you can. If you have any
questions, please ask me. Be sure to use the correct umts in your solutions. Good

luck! (QNH_ “ as Yo yated \

1. Find the area of the triangle below.

5inches
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2. Using an Inverse Tngonometry function, find the measure of angle A. Round
your answer to the nearest tenth.
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4. Bases on a baseball field are 90 ft apart from each other. If a catch has the ball at
home plate, how far will he/she have to throw the ball to get the player out at 2"
base? Use the diagram below to help you answer this question.

2nd base
3rd base 1st base

home plate

';f-‘-' . / \
16, 6 / | |-t/ 027749 4

L
5. If the person plafmg 3" bake fields the ball half way between 3rs base and home

plate, how far will he/she have to throw the ball to get a person out at 1* base?
Use the diagram below tg help you answer this question.

2nd base

71st'base
b’
y 9 i
= N fa T o]
y L /)O |
% - home plate
~c+ ZInH - -
5 s WU
0 176 - | 2
J b
: B I/
\/ [ - E_\
lsn [ ) 50) / - 7 )
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6. Good old Rancher Gonzales has another neighbor, farmer Bill, who has a drinking

\ trough for his animals. The trough is in the shape of an octagonal prism, as
shown below. How much water will the trough hold when it’s full? Use the
following information to help you solve this problem: Farmer Bill has 1000 ft of
fencing for the perimeter of the octagonal trough.

z il A i
Woeld ~fecord Teagh
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1

, Y
&7 CGAL. - av
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7. Compare the lateral surface alfea of a regular heptagon (7-sided shape.) that has
perimeter of 1350 ft and a height of 8 ft to a regular decagon (10-sided shapes)
that has a perimeter of 1200 ﬁ and a height of 9 ft.
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r \ 8. A rancher is building a rectangular corral and is using one wall of his barn as one
1 " of the sides. Because the barn wall is quite long, he needs fencing only along the
other three sides. He has 300 feet of fencing.

a, The rancher wants the area of the corral to be as large as possible. What
)ﬁ . should he choose as the dimensions of the corral?

I Cner. -" L 3 2 of
00 oo | Tk Gl chatd fe g -2e 21
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168 76 7 619 g b= 1604 | b

e ————————

' u & | / i
b. Use x to represent the length (in ge/et) of the side of the corral opposite the
wall. Find a formula that expresses the area of the corral in terms of x.

N ARSI LY 0

A lf" . ; _,)
1 Ui Ly eoting T wall -t [, an,
J 'h" ¢ | - . T ) ‘
@r v s Rﬂﬂ "! d i ; 9 ]
Ll o o ! ‘ " r (S Tl\d. f l/_,—[q:j'c ./Lﬂ—
] C "l 0 ( oL y 4

c. Use your answer to part b to justify your answer to part a, and write a.
summary of your reasoning.
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9. Find the area of the parallelogram below.
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10. Find the area of the trapezoid below.
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11. Simplify these square roots completely.
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Bee's Notebook Quiz

Directions: You will have exactly 20 mins to take this quiz. For each problem, just write the
correct answer. You do not have to include the work that went along with the problem.

1. What is the formal MLA heading that was required on all of your notebook papers?

3. Triangle Notes - Complete this statement

The height of an obtuse triangle is always _ ()v Jﬁ@f'!”' i

(j L\‘“,l' “ of' '.' ‘ (ref :j‘, | Sy / ,’ ‘ :\I(,‘.': £ C t ’ i\
4. What Do You Call the Big Grass Field on an Orbiting Satellite worksrjeet - what is the
answer to # 37

1042

5. After Day 21 Shadow - What is the answer to # 1?

2| 19/
C g/ }' i“ {‘ _:/‘T
6. Quiz on Square Roots and Inverse Trig - What is the answer to # 6?7
T
LI
4

7. Square Root packet, page 17 - what is the answer to the 2nd to last question?
(The problem is in the 2 column, 5th row, 2nd from the last)

-2/43

8. Rectangular Prisms worksheet - what is the answer to # 12?7

Height = 'lf‘, Uin § T

/

Surface Area = /¢, g / Umf:



9. Finding BC - What is the angle measurement of Angle A?
¢
10. Review Packet for Bee's unit test - what is the answer for #5?
770683
11. What's the answer Wroth worksheet what is the answer for 1b?

gg 9659 ﬁ/ﬂ/w,,

12 Pentagon and Hexagon's Max Area problems - what is the Hexagon's height

./1 measurement?
)
.7
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Extra Credit Directions:

= Read through the text the first time. Then read the text a second time.

= As you read, underline interesting phrases and ideas.

= In the margins of the text, write personal comments on those phrases and ideas. For
example, "What does the author mean here?" "Interesting thought!" "I feel this way,
too."

= Also, write analytical thoughts and ideas. For example, "Does this really prove the
thesis idea?" "What is the author saying between the lines?" "Why does the author
use this particular example?" "This reminds me of..."

= These thoughts do not have to be complete sentences. You can just jot down words

and phrases.

= After you have read the article and understand what the message is behind it, you
should begin to think about your paper.

The Reaction Paper

Your paper should contain the following sections. Please address the questions in an
essay format, not just answering questions.

a. Summary: You are to summarize the article. Do not merely repeat the text.
Should you feel the need to selectively use quotations from the material, put
them in quotes and follow the end of the sentence with a parenthetical citation
(for example:, Baker pg.5). Failure to cite your material constitutes
plagiarism and you will NOT receive ANY credit.

b. Reaction: You are to give your personal reaction to this
material. Your reactions could include any or all of these points:

* Do you agree or disagree with the author’'s message? Explain

* Why do you think this work was a good/bad choice for you to read?

* What did you find surprising about the reading? What angered or
delighted you? Explain.

e. Application: You need to answer the following questions.

* How does this material relate to your own life experience? Explain.

* How do you use Math outside of Haverford High School? Explain

* Did you learn of new ways math can be used outside of the classroom?
Explain



Rubric

There is no length requirement, just make sure that you answer all of the above
questions.

ALL English rules apply to this paper. (Check spelling and punctuation)

The paper must be typed.

Remember to cite any quotes that were used from this article or others.

10 extra credit points are possible on this assignment, but the allotment of those
points will be determined by an English teacher and Miss Behl.
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COVER STORY

Math Will Rock Your World

A generation ago, quants turned finance upside down. Now they're mapping out ad campaigns and building
new businesses from mountains of personal data

Neal Goldman is a math entrepreneur. He works on Wall Street, where numbers rule. But he's

focusing his analytic tools on a different realm altogether: the world of words.

Goldman's startup, Inform Technologies LLC, is a robotic librarian. Every day it combs through
COVER thousands of press articles and blog posts in English. It reads them and groups them with related
g%%%YAST pieces. Inform doesn't do this work alphabetically or by keywords. It uses algorithms to analyze each
7 article by its language and context. It then sends customized news feeds to its users, who also exist in
L Inform's system as -- you guessed it -- math.

How do you convert written words into math? Goldman says it takes a combination of algebra and geometry.
Imagine an object floating in space that has an edge for every known scrap of information. It's called a polytope and
it has near-infinite dimensions, almost impossible to conjure up in our earthbound minds. It contains every topic
written about in the press. And every article that Inform processes becomes a single line within it. Each line has a
series of relationships. A single article on Bordeaux wine, for example, turns up in the polytope near France,
agriculture, wine, even alcoholism. In each case, Inform's algorithm calculates the relevance of one article to the
next by measuring the angle between the two lines.

By the time you're reading these words, this very article will exist as a line in Goldman's polytope. And that raises a
fundamental question: If long articles full of twists and turns can be reduced to a mathematical essence, what's
next? Our businesses -- and, yes, ourselves.

The world is moving into a new age of numbers. Partnerships between mathematicians and computer scientists are
bulling into whole new domains of business and imposing the efficiencies of math. This has happened before. In
past decades, the marriage of higher math and computer modeling transformed science and engineering. Quants
turned finance upside down a generation ago. And data miners plucked useful nuggets from vast consumer and
business databases. But just look at where the mathematicians are now. They're helping to map out advertising
campaigns, they're changing the nature of research in newsrooms and in biology labs, and they're enabling
marketers to forge new one-on-one relationships with customers. As this occurs, more of the economy falls into the
realm of numbers. Says James R. Schatz, chief of the mathematics research group at the National Security
Agency: "There has never been a better time to be a mathematician."

From fledglings like Inform to tech powerhouses such as IBM (IBM ), companies are hitching mathematics to
business in ways that would have seemed fanciful even a few years ago. In the past decade, a sizable chunk of
humanity has moved its work, play, chat, and shopping online. We feed networks gobs of digital data that once
would have languished on scraps of paper -- or vanished as forgotten conversations. These slices of our lives now
sit in databases, many of them in the public domain. From a business point of view, they're just begging to be
analyzed. But even with the most powerful computers and abundant, cheap storage, companies can't sort out their
swelling oceans of data, much less build businesses on them, without enlisting skilled mathematicians and

http://www .businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=gl 3/24/06
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computer scientists.

The rise of mathematics is heating up the job market for luminary quants, especially at the Internet powerhouses
where new math grads land with six-figure salaries and rich stock deals. Tom Leighton, an entrepreneur and
applied math professor at Massachusetts Institute of Technology, says: "All of my students have standing offers at
Yahoo! (YHOO ) and Google (GOOG )." Top mathematicians are becoming a new global elite. It's a force of barely
5,000, by some guesstimates, but every bit as powerful as the armies of Harvard University MBAs who shook up

corner suites a generation ago.

Math entrepreneurs, meanwhile, are raking in bonanzas. Fifteen months ago, Neal Goldman of Inform sold his
previous math-based startup, a financial analysis company called CapitallQ, for $225 million to Standard &amp;
Poor's (MHP ) (like BusinessWeek, a division of The McGraw-Hill Companies). And last May two brothers, Amit and
Balraj Singh, sold Perabit Networks -- a company that developed algorithms for genetic research -- to Juniper
Networks (JNPR ) for $337 million.

In a world teeming with data, we ourselves become the math nerds' most prized specimens. Researchers at Aetna
Health Care, Amazon.com (AMZN ), and many other companies are piecing together mathematical models of
customers and employees. Some models predict what music we'll buy, others figure out which worker is best
equipped for a particular job. For now, these models are crude, the digital equivalent of stick figures. But over the
coming decade, each of us will give birth to far more fleshed out simulations of ourselves. We'll be modeled as
workers, shoppers, voters, and patients. Some of the simulations will have our names and credit cards attached,
perhaps a few genetic details. In others, our identities will be shielded. Many of these models will be eerily accurate
and others laughably off mark. But companies and governments will use them all the same to predict how to sell us
things, steer us clear of diseases, and ramp up our productivity. And yes, they'll try to use them to keep us from
hijacking airplanes or detonating bombs.

This mathematical modeling of humanity promises to be one of the great undertakings of the 21st century. It will
grow in scope to include much of the physical world as mathematicians get their hands on new flows of data, from
atmospheric sensors to the feeds from millions of security cameras. It's a parallel world that's taking shape, a
laboratory for innovation and discovery composed of numbers, vectors, and algorithms. "We turn the world of
content into math, and we turn you into math," says Howard Kaushansky, CEO of Boulder (Colo.)-based Umbria
Inc., a company that uses math to analyze marketing trends online.

The Dark Side

This industrial metamorphosis also has a dark side. The power of mathematicians to make sense of personal data
and to model the behavior of individuals will inevitably continue to erode privacy. Merchants will be in a position to
track many of our most intimate purchases, and employers will be able to rank us not only by productivity, but by
wasted minutes. What's more, the rise of math can contribute to a sense that individuals are powerless, a
foreboding that mathematics, from our credit rating to our genomic map, spells out our destiny.

Debates over these issues have flared up many times in the past decade. And they are sure to rear up again as the
U.S. Congress investigates the Bush Administration's mining of phone and Internet traffic in its effort to sniff out
terrorists. But the merger of sophisticated data mining and higher math has tremendous power to conquer
mankind's scourges as well. As Jack Einhorn, chief technical officer of Inform, puts it: "The next Jonas Salk will be a
mathematician, not a doctor.”

The clearest example of math's disruptive power is in advertising. There Google and other search companies built
on math are turning an industry that grew on ideas, hunches, and personal relationships into a series of
calculations. They can pull it off because, quite simply, they know where their prospective customers are browsing,
what they click on, and often, what they buy. Internet companies use this data not only to profile customers but also
to pitch for more contracts. Some 18 months ago, 30 blue-chip companies, from Procter &amp; Gamble Co. (PG )
to Walt Disney Co. (DIS ), underwent a series of tests promoted by the Interactive Advertising Bureau, an industry
group. These studies crunched consumer data to measure the effectiveness of advertising in a host of media. The
results came back in hard numbers. They indicated, for example, that Ford Motor Co. (F ) could have sold an
additional $625 million worth of trucks if it had lifted its online ad budget from 2.5% to 6% of the total. Ford
responded vigorously: Last August it announced plans to move up to 30% of its $1 billion ad budget into media
targeted to individual customers, half of it through online advertising. Such moves are sure to generate even more

http://www .businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=gl 3/24/06
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data, giving greater clout to the numbers people.

Just ask Imran Khan, the director of search advertising at E-Loan, an online lender. An accountant by training,
Khan has turned the advertising operation into an enormous statistical laboratory. Like most others in the industry,
he started three years ago by bidding on keywords on the major search engines. Over time, Khan's team has
amassed a portfolio of 250,000 key words and phrases. Each time a Web surfer types one of those words in a
search engine, an E-Loan ad appears next to the results, and Khan's team pays the price bid for each click. But
running search-based ads is hardly a static process. Working with Efficient Frontier Inc., an analytics startup in
Silicon Valley, Khan crunches his stash of words, calculating the return on investment for each one and tweaking
thousands of bids hour by hour. He spends $15 million a year -- half of E-Loan's ad budget -- and he accumulates
massive feedback from customers.

As data mavens gather more information about customers, they gain muscle to demand changes inside companies.
Take media. With banks of consumer data continuing to swell, quants on the marketing side will be able to provide
editors and program managers with increasingly sophisticated statistical models, telling them which types of TV
scenes or articles appeal most to certain demographic groups. As publishers seek to optimize profits and
performance, data analysis will grow in importance. The risk: It gives math-based analysts, not to mention
advertisers, a growing role in editorial decisions. "It puts a question mark around the classic church-state divide in
the media," says Rex Briggs, founder of Marketing Evolution, the San Francisco company that conducted the 30
advertising studies.

Rising flows of data give companies the intelligence to home in on the individual customer. Internet marketers are
the natural leaders, but traditional businesses are following suit. Gary W. Loveman, CEO of casino giant Harrah's
Entertainment Inc. (HET ) and a former Harvard B-school professor, has led the company to build individual profiles
of millions of Harrah's customers. The models include gamblers' ages, gender, and Zip codes, as well as the
amount of time they spent gambling and how much they won or lost. These data enable Harrah's to study gambling
through a host of variables and to target individuals with offers, from getaway weekends to gourmet dining,
calculated to maximize returns. In the last five years, Harrah's has averaged 22% annual growth, and its stock has
nearly tripled.

Pi in the Sky

Math is also positioned to shake up investigations. Whether in law, journalism, or criminal detective work, sleuths
have relied for centuries on the human brain to pick through strands of disparate evidence and to find patterns.
Sherlock Holmes sometimes looked for them in plumes of pipe smoke. And why not? Even today, no machine could
sift through the photos, names, words, geographical coordinates, snippets of video -- that towering mountain of
information that computer scientists call "unstructured data."

But some companies are making inroads. Colorado's Umbria has built a system to sift through millions of blogs in
real time, looking for market intelligence. Umbria breaks down English messages into the smallest components --
words, phrases, grammar, even emotions -- and turns them into math. Then it analyzes the content, looking for
trends. It can give cell-phone companies or fast-food restaurants the latest buzz on an ad campaign or a new
sandwich.

Sometimes it uncovers trends researchers weren't even looking for. A recent search for Gatorade (PEP ), for
example, showed that large numbers of young men look to it as a cocktail mixer in hopes that the electrolytes in the
sports drink will ease hangovers. In the future, similar insights could uncover countless other patterns. They could
help bankers spot entrepreneurs careening toward bankruptcy or point police toward sociopaths planning terrorist
acts.

At the Sunnyvale (Calif.) campus of Yahoo, chief researcher Prabhakar Raghavan heads a team of 100
mathematicians and computer scientists. Scribbling on a white board covered with equations, Raghavan describes
Yahoo's immense pool of data, featuring the online activity of 200 million registered customers, as Yahoo's most
precious resource. There is a whole world of uninvented businesses, he believes. They'll come into being as Yahoo
discovers new ways to satisfy the urges, curiosities, and desires of this customer base. The hints of these future
businesses float in the oceans of Yahoo's data. Raghavan's mandate is to sift through that data and form new
connections among consumers, e-marketers, and advertisers. Better algorithms, he says, "are critical to survival.”

http://www businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=g] 3/24/06



Math Will Rock Your World Page 4 of 6

As companies continue to receive ever more data about their own processes and their workers, many will use math

to boost productivity and shake up the workplace. This doesn't have to be limited to one company. Vast globe-

spanning projects can be modeled, then cut into tiny pieces, with each task going to the best-qualified person. —
Pierre Haren, CEO of Paris-based ILOG, a company that turns customers' raw data into visual displays, foresees

virtual assembly lines. "We'll have systems that tap our knowledge by the minute," he says. "Productivity could rise

by a factor of 10."

That may sound like more digital pi in the sky. It's actually an extension of mathematical modeling that's been going
on for half a century at companies like IBM. Following World War |l, researchers at Big Blue constructed a
mathematical model of the company's supply chain. It featured raw materials, trucking schedules, and
manufacturing plants. Once the company had a working model, it put it through a mathematical analysis called
optimization. The results suggested specific improvements, and the rejiggering sped up IBM's operations and cut
costs. Decades later, IBM turned optimization into a leg of its services business. Today, IBM consultants are
implementing math-based blueprints to upgrade steel mills in China and revamp operations at the U.S. Postal
Service.

If you look back at those old supply-chain programs, there's one important element nearly absent: the human being.
People were represented by numbers and were largely interchangeable. The mathematicians' systems lacked the
data to provide more detail. And even if they had amassed a huge pile of it, the primitive computers of the time
would have choked on it.

Now, though, at an IBM research center a half-hour's drive north of New York City, a 40-member team of
researchers is scrutinizing people. The team combines data miners, statisticians, and experts in operations
research. The current project is to refocus the supply-chain programs on 50,000 of the consultants in IBM's services
division. That means that instead of modeling machines, furnaces, and schedules, they're building models of their
colleagues.

A leader in this effort is Syrian-born Samer Takriti, who came from the math shop at Enron Corp. Years before the
accounting mess brought the company down, Enron pioneered advanced math to create new financial markets. -
IBM hired Takriti for a second stint in 2000, a year before Enron's collapse. Big Blue named him senior manager of
stochastic analysis. That's the science of incorporating random behavior, including the meanderings of humans,

into math models.

The first step in modeling IBM's workforce, says Takriti, is to harvest all sorts of data from company records. To
date, these professionals are divided into 200 categories. But the math team is hunting for richer personal details. A
survey of company e-mail, Takriti says, could highlight communication links between employees and the informal
social networks that they create. Workers who e-mail each other a lot are more likely to work well together.
Calendar data could show which consultants have more free time. Eventually, by tracking mobile devices, the
system will know exactly where the consultants are. And when a contract comes through for, say, a new call center
in Manila, IBM's optimization program will cull through its global database and put together the perfect team.

Calculus Ahead

The program will take years to implement. "People are complicated," says Takriti. "If you have a system, they figure
out how to game it. Machines never do." This means the researchers will have to factor in a certain amount of
human behavior, from lowballing sales targets to "accidentally”" deleting a rival's snazzy report. This threatens to
make the models fuzzier. Still, if IBM's operation yields fruit, you can bet that Big Blue will be offering similar
workforce modeling services to its customers.

Eventually IBM-like programs will reach us. And it doesn't take much imagination to see where that can lead.
Managers will operate tools not only to monitor employees' performance but also to follow their movements and
drive up productivity. Perhaps, like Internet marketers, they'll even have the tools to link these initiatives to revenue
or return on investment. On the other side, consumers will be armed with ever more data, from predictive models of
real estate markets to patient mortality charts for comparing different oncologists.

It adds up to an era chock-full of numbers. Outfitting students with the right quantitative skills is a crucial test facing -

school boards and education ministries worldwide. This is especially true in America. The U.S. has long leaned on
foreigners to provide math talent in universities and corporate research labs. Even in the post-September 11 world,

http://www.businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=g| 3/24/06



Math Will Rock Your World Page 5 of 6

where it is harder for foreigners to get student visas, an estimated half of the 20,000 math grad students now in the
U.S. are foreign-born. A similar pattern holds for many other math-based professions, from computer science to

engineering.

The challenge facing the U.S. now is twofold. On one hand, the country must breed more top-notch mathematicians
at home, especially as foreigners find greater opportunities abroad. This will require revamping education, engaging
more girls and ethnic minorities in math, and boosting the number of students who make it through calculus, the
gateway for math-based disciplines. "It's critical to the future of our technological society," says Michael Sipser,
head of the mathematics department at Massachusetts Institute of Technology. At the same time, school districts
must cultivate greater math savvy among the broader population to prepare it for a business world in which
numbers will pop up continuously. This may well involve extending the math curriculum to include more applied
subjects such as statistics.

Private Lives

One significant challenge to the math revolution is to build new businesses from data without sacrificing privacy. If
customers, patients, and workers have reason to fear that the intimate details of their lives are floating around in
databases, they'll likely work to lock up their information or move it off network. This could disrupt efforts to use
math and data mining to fight disease and to battle terrorism. The goal now is to create systems that share group
information while shielding the individual. This way, researchers working with a database of HIV or breast cancer
patients, for example, could study them by age, race, income, medication, education, and neighborhood without

zeroing in on one person.

Mathematicians are at the heart of the privacy battle -- on both sides. In Microsoft Corp.'s (MSFT ) laboratories near
San Francisco, Cynthia Dwork, a cryptographer, is working on a system to shield individuals while making use of
the data. Dwork and her team are encasing each person's records in a camouflage of numbers that she calls
"noise." Think of looking at a picture of a crowd. As soon as you zoom in on an individual face, it becomes
pixelated. It's a promising approach, but even Dwork admits that mathematically gifted hackers can continue to pry
open doors that she and her team slam shut. "As cryptographers, we know the power of the adversary," she says.

Math's other problem? Sometimes it's just not as smart as advertised. As mathematicians expand their domain into
the humanities, they're working with new data, much of it untested. "It's very possible for people to misplace faith in
numbers," says Craig Silverstein, director of technology at Google. The antidote at Google and elsewhere is to put
mathematicians on teams with specialists from other disciplines, including the social sciences.

Just as mathematicians need to grapple with human quirks and mysteries, managers and entrepreneurs must bone
up on mathematics. Midcareer managers can delegate much of this work to their staffers. But they still must
understand enough about math to question the assumptions behind the numbers. "Now it's easier for people to
bamboozle someone by having analysis based on lots of data and graphs," says Paul C. Pfleiderer, a finance
professor at the Stanford Graduate School of Business. "We have to train people in business to spot a bogus
argument.”

And to spot opportunities. As more of the world's information is pooled into mathematics, the realm of numbers
becomes an ever larger meeting ground. It's a percolating laboratory full of surprising connections, and a birthplace
for new industries. Yes, it's a magnificent time to know math.

Corrections and Clarifications
In "Math will rock your world" (Cover Story, Jan. 23), the name of the company acquired by
Juniper Networks in 2005 was spelled incorrectly. The name is Peribit Networks Inc.

By Stephen Baker, with Bremen Leak in New York

Advertising | Special Sections | MarketPlace | Knowledge Centers

Terms of Use | Privacy Notice | Ethics Code | Contact Us

http://www .businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=g] 3/24/06



Math Will Rock Your World Page 6 of 6

-The McGraw-Hill Companies

Copyright 2000- 2006 by The McGraw-Hill Companies Inc.
All rights reserved.

http://www.businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=gl 3/24/06



T MmO S,0 00
ILLUSTRATION BY GARY TAXALI

M m

TS WG PO &M e

How Math Transforms Industries

Mathematicians have long enloyed celebrity status in Silicon Valley and on Wall Street. Now they're -

plying their trade throughout

he U.S. economy:
» Consulting | |

M Police and Intelligence

IBM: Big Blue is building math profiles of 50,000 consultants
so that computers can pick the perfect team for every

~ assignment. Other tools eventually will be able to track their

progress, hour by hour, and rate their performance.

‘Workers will eventually labor in virtual assembly lines.
‘MFood and Beverage

NATIONAL SECURITY AGENCY: Mathematicians at nation's -
top techno-spy agency build algorithms to trawl Internet and
phone traffic looking for patterns in speech, subject, and
frequency that might point to the next attack. Investigators
wade through rivers of data in search of would-be terrorists.

»Marketing

'ENOLOGIX: The goal of this California consultancy is to help

vintners mimic the chemistry of wines ranked highly by
leading critic Robert B. Parker. It employs algorithms to cull a
database of 70,000 vintages and run the analyses. Precise

studies of customer data provide blueprints for new products.

»Advertising

EFFICIENT FRONTIER: The Silicon Valley startup provides
mathematical optimization for online ad campaigns. It
calculates response rates and return on investment for every
advertisement. Broad shift from hunch-based campaigns to

mathematical tar_geting. :

UMBRIA: Colorado startup assigns numeric values to picks
and pans of products that pop up on blogs. Using vector
graphics, it confirmed that raunchy Burger King ads online
turned off nearly everyone, except for the target audience of
young men, Math-based consultancies scour blogs and
podcasts for market intelligence. i

»Media

INFORM: This New York startup turns written articles into

bits of geometry and organizes them in a virtual library. It

can match the articles to readers’ math-based profiles. -
Automatic systems threaten to supplant editors.- !

January 23, 2006 | BusinessWeek | 57
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Solve-It Unit Quiz

Directions: Solve each of these equations for x. Be sure to show all of your work!

(\0{ iﬁ

1. 5x+ 12 =28-3x
-2 -1

3. 15—(x+5)=40

Q-B(D
4. —6(x—£)=-28 @
xd 2778

by -4 —

—( =



Directions: Multiply these binomials to find an equivalent expression. Be sure to |

show all of your work! You may use any method. -|
5. (x+5?<(}f% -7) J

|

l

l

6. (5x-2)(2x+7) |
fro2) (557 -2x00) +[7 ) ;
‘Of? ¥ 35><'t/><— K i|

() F3x 1Y |

7. &=9)E+9) A ‘
D fa ) (o i

K’ +q2<- ‘?x ‘?/

2
x| |
Directions: Factor out theflargest common term from these expressio 1s. '
- 7 . J(’& t f——t-/ t /_____,, ;

8. 11x° +7xy % :
5) el 7%, T (x(nxﬂﬂ
¢ 9. 24vg-32vu+ 64vq

45T + 1 g, %vé@/g Hu B ., _ﬂ(m)
10. 25vb + 30vs ol »ﬂrﬂ\lvr} . |
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Directions: Use the distributive property to find an equivalent expression for each
of these terms. Simp li&l‘f_“l—t-o»lhﬂoweﬂ‘pOssible_answer.

11, 4x(x - 6)
~ Yy ‘TZ%(_

S22k 5(x 43)-Tx

s
)}

13,6+ 4X — (-x +3)
—(. ¥4 . P
b FYx + x ~7

‘f
~

7-/ x) N

Directions: Substitute the value for x into these expresses and evaluate them.

14.x=-3
x2+3x—9+(5._x) y
: 2 \'}\" < —~7 |
(-_3) 1 3[ u:'/. ”’!L/ | -/.///j
g sy B\ (Faf NN e |
=T - Q) (- (3) =) ok, Tm
9+ 9 “ S
é\ (\"C 7
15.x=4

x(x2 = 10) + (4 + x%) - 20

L((Uz* iO) } [” ,;L("/ -0
L/( l5~1o) {’9‘# k)-20
9c)+ 20206

4
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Box, Vertical, and FOIL Review

Directions: Use the box method to multiply these expressions. Simplify your
answers.

1. (x+3)(x-2) y N
) / 9
\t& 7( *f K; T?t\ "G
0 )
) OF Q)
2. (3x—-8) (x +1) B ._
¢ 9.1 )
/ & .
X ) X
3. (x+4)(x+5) y R
{ \/(]J‘//‘::'O
% \K’J .




Directions: Use the vertical method to multiply these expressions. Simplify your
answers.

4. (x+3) §+ 4)L(

—

5. 2x-1)(x+7)
@,@X]J@w /)(/) ( !-7)

242 1 45y —/'\/“' /
ey Bx=7

6. (91 R
o) ¢ [ )

\\/ 1 / R } g /

Rl
-
_—
S
_.__\_:




-

-

Directions: Use Mr. FOIL to multiply these expressions. Simplify your answers.

7. (X l)(x 5)

X Y) X)‘i [ /*j/
N TR ) 71(;

[ >

K=ot

8(2523)5”5 o) 50

2/(‘: ><7I j( /
)(74

,
9. x=-7)(x+9) (
(X J [ X l(\‘ ,\,((7)
bk (3

242»( Fé}
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Multiplving Algebraic Expressions Review

Directions: Multiply these expressions by using the box method
1. @x+9)(x-6)
N/ ( )
( X v \// ( / 7 K)
e &gl
- C‘f J / = T f

'

f J./"\.,-— 5 ((

2. (x-5)(x-2)

\(?‘\/‘( 7)// /ﬁp/,



Directions: Multiply these expressions by using-the vertical method

4, @+2)@+8)

,\_ 3 7/} (é

x>rgx i Je v 1
x? 4 O~ 1 M

5. x=7) (x+11)
ol f72) o [77)
X720l e 77
X2 1w~ 77

6. (2x+1)(x+4)

et ()




Directions: Multiuply these expressions by using Mr. FOIL.

7. x+2) (x+7)

< 9
A y\7-1 7%1‘ (4
7 e Y |

8. (x—3)(x-8) — ¢

T '\/7_//%_'*2(/
e

e
&,

9. 2x+2)(x-1)
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Name
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Box Method and Distribute Review

Directions: Find an equivalent expression without parentheses for each of the following
expressions, using the box method.

L(X+9)(x+4)=
DY U/

I e X7y (2,436
110 %
2, (x—7)\(x-3)=

D X T

?* )(7 - /% x7\/0,{!,ﬁ

9 |-5F |21

3. () (x+8)=

B v’ YU
Kl W

\,_,/'/ N

| @)



4. (3x) (x-5) =

/! ot

5 3 V[(_-/ 2 "——-/5 Y
or o =
5.2x+1)(x-6)=
v ~{ )
2 ;fj B f{f ? /{// Il | !“ Y {.“:

x G

Directions: Use the distributive property to find an equivalent expression for each problem

below.
6. 7(x'+6)=7>( + Y 2.

7. 5(x-8)= -’, w ./)

8. 2x(x+4)= / Vi \&/

9. 3x(3x-5)=0 ;7 - &

10. 45x-7)= )y .~/



O

O

Directions: For each of the following problems, take out a common factor.

11. 21x+35= | -
/(ng J |
12. re+rd = 0
( [ +a/
13. 2x+3x = P '\,}
14. 18 + 54x =
/(24 %)
15. 8xy + 10xz =

J



O

e

=

V“L \ T” (i (\’
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Slope and Writing an Equation Review

In the standard linear equation y = mx + b
a. What does the m represent?
(,) ‘U()Ja

b. What does the b represent?

y (n -);G'r[;»,r.; (_/(I \ i .

. Given the equation y =[3x + 4

a. What is the slope of this line?

\\

| ;
= TLan + &1V )
/ - ‘_,iw‘ t 5 \
B
_— ‘ﬂ

/

b. What is the y-irlltircep_t? f',k'v WY
= ‘ "’.‘ "‘

) |
]’-’lm!
il

Given the equationy =x -3

a. What is the slope of this line?

d A4
!
Fp!

7 Ik
b. What is the y-intercept?]'' .
A '

) (O’

Write an equation for the line with the slope of 7 and y-intercept (0, 2)

Write an equation for the line with the slope of 0 and y-intercept (0, -3)

)

NERE



6. Find the slope of this line. You may use any method you want. Be sure to show

all of your work! g
.") ~ 7
EERRN. . . {1 L =
X ‘(_!I} X 3
N / - ‘,f, (tp

7. Find the slope of this line. You can use whichever method ydu want. Be sure to
show all of your work!
4,

‘ 6& _ >/:fh>./ ;'O Zw>\/

)

\/: 7 5 4 [
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Solving 2-variable equation worksheet

Directions: Solve each of these equations for y in terms of x. Be sure to show all of
your work. Remember that whatever you do to one side of the equal side you have
to do to the other side; you can only add numbers with numbers and variables with
variables; and to get rid of a positive you will subtract and to get rid of a negative
you will add.

1. 3y=21x+15
a 5

>
k.’\.)

2. 4x+7=2
2

3. 6x-3y=12
by LR
) - J’f
R b l) b
— —



4. Ix+o+x=y
“ "

_____ 7 "_”*/

5. 3+4x+6-x=3y
Lb—{/ 7

%

-
3 ARy

6. 10x+5y—-25=0
Sy Ty

(

0

—

=<6y
-

up

= f o 3G s
257
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IAG 2 '
Cookies

Soelvinginequalitics

Directions: Solve and graph the solution to each of the following inequalities.

1. x+3>6
u?‘,? ,__.(.u'._l"

x 72

2. x-6> —8_
1 0

W

3. F6-——2.)cs -4 : — T Y e

N

‘A

N

=™

o

v F

‘
el -
£E =l

T “"‘:,"' (- r_",;‘e 17 ':’-f";

Zsie
"L §

PN

4. Tx- 30<19
126 0

\:\?.
5 2x+3<6x-1
+ i+f
25‘?“?': ‘

LI Z é-- =
6. 3x 727# 10
1o 10

:)x i 74 e

w

' 2 U ‘
7. §x+3s3(x+ 2)

".“Y"“*-..,J\";‘-;

. )

-~ T— ’

- bt =S —

Ve’ \

H2, F2 ¢ / {
— !rf :f- v
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Solving Inequalities Review
Directions: Solve and graph each of these inequalities. Be sure you show all of your work!

D x +10=20 2) 3x+15<30
-4 6 - o ' '?‘_f," - /4

i)

3) 5% +6+5x> 16 | 4) 3x-120
10x 3C 7 )r’,; JFI 112 H7?
-¢ -k | 7y 29
(0x > {0 =
I 2
< 7 X 72 —‘%

P
S
“See




5) 4x-8-2x+2>-2 : ) -12x +8-2x 216 ) Q
2 » »6 72 ”/Qxf’&? 2 [( ‘"}leJf{)/-f—/é
ot € w

&7-5-9514 8 7x-2+5x>5x-37

a8 12%~2 0 5% =37
+2 r

(2> 25% - 35
A




Boh! 80@(& ﬁ'oﬁ/ﬂffS
e ﬂ?é?l/@
: 0:(6@[;0@5 ( Sole for x amf ton 3nr,ﬂlo T2 }rﬁ;m/’rrf/:?’
a2 et d 2] |
W b il -\;JQ?L{,-P*J—}-&!{E M %s,{y
5 P :
il 2 ¥
4 Do
: Z L vt bl
P | Y 1 .
it 3 Jizx'T’Oz e 4
L. X
:(x % < A0
J 3. -3£ vl5/q
- Bk 11
E NP £
R K
S P
CAVICT } 20
2.t 20
‘Z@T -l
Z v_z_@
2 2
Y
SL( '"Ouet’




S,

B S S s S e e |
o e A 4
T . .
R
<igesac = |
‘“24-"'3»( 2]
2 12 3
2223 CEPRIDE
¥3 x3 .
X7 |
M






. * -~
o
..

i
ye

Y
Lt

L

;+LZ><!/O 76{*‘/?2;

~ Leedit % Wy L
SRRV TV IS = e
5ol {ocyy i > | 2L RS
an’a g[gpk >r, 4 /ﬁ 7 ?X t 4 ? O
N3/ = 40 R -~ .
(o 20 T > | ‘;
e T R 7 Lesd o
: ETHNE GR
e bt i o=y |
Tedt 10,0] Al e
6 > ? G)‘é \\__\g L 3T O J
i N 1]
b2t BHIESNES
0 i R I
o ) b 4
P R
R [/

",\:” o 2
Elis AL

= 73’?73}

-]
\\\ bl
el N
) o
RS <
B
o R !
e 7 3
~ PR P




_m ;ﬁ 7“7’#"’(

24 ﬁrxc.rf 2006

Wj m ,Jé 9 f}/cfuur’/ In",m///m}'//%‘

e
LAY

; . Q;‘f
- ; B o - .

Ug a3 GoiumeL me

"Rf’mem)%fr IL.O

uiv/f" 'h“ ar}’r{fﬁn Pf ﬁf’;

'h’?'?; af')f
(o g oaf/r'/f .

Y, pilliply o diode by

«(’

a1 £l
v'

Q‘ tmt) e x*y "IL@rmﬂl& aad 11‘3)‘"" I"E{w; s \
1"%45 wi? ;we NaY te Lax .,00 N mpfff o> t\;}
?. (onﬂch Hne 2 pﬂi"‘;ﬁ - 1f @ -‘—aff'— e _a Solid [i€ /han df'c{)

f

TE O coc2 vt o dotted e fig0d] ©
Yl Test 4 point {mua 00) ook oale Lg/_fg se it s o {0
__"\ f“di’f’ﬂ“} ‘:I‘]( det": ,gll,ﬂﬂpv errr[ Tle Pw ﬁ
-Tf {:a 6 ¢ b de dlz {:’@** (3 xlr jﬁ*‘-"“
J!
mﬂ/&;/ |
/

T Svn et ma,ﬁlx hogor







Lw/g/.;\ S T T " ——f—t— "1
0. ol A N ENE e e e o e i ._
i o S S N N I (0 R W s | r ﬂf* T 17 -
B R N EEENN + ﬁ -
AN AR T R
o [ A T S | . _(
I L Bk BN N
raw _ “ c QPW i 4- J - _ I,r11m40w [
S . e oo ) | =t ~1
S : ¢ 2oy | 4hd
B S YL I = S
W= I LA A T T T LTS 5
AMEREINEN e s = 1
S My e W] L T | % MY AT T
- UL S o e e P VS
P 1 = | T T T R o et
R I - _ — » naih) /N
L L[?. _ _ f/ = = | : m.ID 1 N V
RN N R e TN )
=P ol I A | I A
B7 AR S0 450 RHs T San
IV IS oS L L P T
% %VL - ..u...._ | Wlli ﬂ “ f.ﬁ.//li‘_-ﬂj — -
ali | - = \);.i__,_.--.u-;\, IiNgaAETERN
e | n B s I TR < —— -
l..rn.w | o _ foid / L\ ] / L _ ‘ B
= T 7 N
AREE NS R s .
——— _ W U [ | o =2 N
- ,.|4 LN & N \ T 3 : — a [\
£ = CHS II.IA | ﬂ}f\.,u_ \ ./
L | 3 3 1 ] o, r......
EEEEA T SN T
- UEEENEIYE TS S
i . Sl T AT
] , N INA\EY TN
N 3¢ v | ) N/ A
m ey Y i | 1’
e S e 1'E0S - \/
| Y ] / = :
i_l'u ,».J \\ W
S xw\\
0 P~ I
J




g | === i ™ B f=="== | A S 1 R R 1 ot ¥ o
qee=aE 0 A P 0 N 0 O A A
[\_, ‘ ﬁ I | ﬁ IS ot - = _— . -
.|1|TJT _‘ N F i =1 .u\,;t = == 1_w N _ N T_\

u_ I - Y g A ST EY
— QG wQ -~ ﬂ (& f.I/d- n& =32V J/\ / "
1 ( A e/~ ) - e NG
\ .H wiT 10 1 25K 1] NS
[ i~ I \ A
\ .‘JA ﬂ \ \ v_...l_‘ t»
T J e x =1 f ( \ ]
o Y )
{
£
£ \ﬁ
y /1 =
(Y t f
e MJ M A N
nl\! /...l\__ A X \ %
~/ 0= * \ DR
~~ < ; < - ¢
7N L\ Jﬂ & LT e O rb .um...l T » “m" NP
TN [ = / A
AT Y - 0 i { kY
mll s S / -
¢
INNEN - g IV N
K3 ] 3 g N
O . .._f\ /_A # T
—p— | ;"w _
A N . gf e
T+ttt s \ { Y =
S [ N - it \
— Tt — A_[ r.‘ e —— 5 Aimm Vr M\ f// ;
LT 411 Yo == ) j




e

V'T___
F

o

R

{I!)j@; Pl

{0)2-B 7€)

¥zl-lg

LN
i Lol

| {14
¢m.n | W

] | N~

‘ 4 P N

R T
. ’ \ — _\\

Ly M._... ,_.,. Lw X %] : _mlm\

/ _

N




e | = i N = | B e B T | B 5T R i B St | = |
. ﬁ —T—t1"1 = y P » \:mrll - mjhn.u.__ \I_ % .I_b_ll
JT ~4— n” LY i a‘\;ﬂ ....; J ..,u .w N g —
. § ? Licss ) ._u.u Y f | =
- = ¥ 1
Yy 2/ ( \ ” N g AR R
—° L8 i
RN X o b NEAENNRY,
Sl = % X Z <
- ..‘...m / — M \". 1y 4 /\ __E .IM“
v ( .,_,
LW\ ! i : d
A 50 RS NN
mﬁ. = e Mu Pn ¥
v A \ 5% \GA LT
& A o \ | &
] /TS N[~
v . N
L B S
ot T
tddsgedy Kot it 2 S 2
Wy ] /
—— M pmens - I'Jf/
Pl
= 4//1/. ffll},./w..,
1 o -
1 =
3 T N
- = o
1 ¥ Nc .
e ) N
Il..T.I = ?.W h
F _ m”,..w.. y .rJ/.i S e
EEEEE EENNEENEN ; T
A A N Tl o R
— L Sl L]




| Y [as™y, 60\\1'\\(\3 —Ineclu.q\i"bf (rt)Ot(‘\' 2-)

L N

p
: 4 A {
| [ 00dy
Solveteach of the following inequalities for the variable y.
- : { ) - ,(/
9. 7Tx+9y <18 Answer. __/ J
1
¥, # e )
16\~2:r+ 8y= 6x+16 Answer: _ Y X "/
}Zx F7 o f
g"fj ;\ x T
4 v 4 t> / ,-L y ’7
1., —x - 8y> 3B(x - 24) ' Answer. _/ & 7
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Find an equnvale/nt inequality for each of the following inequalities by multiplying by a factor to

eliminate decimals.
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Solving Systems of Linear Equations

Directions: Solve these systems of linear combination by using the graphing method. Be
sure to show all of your work!
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Directions: Solwv e these systems of linear equations by using linear combination method.

Be sure to leow all of your work!
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DircctioLs: Solve these systems of linear equations by using either the graphing or linear
combination method. Be sure to show all of your work! A L bardr Te —
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1. Solve and graph this inequality for x
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2. Solve and graph the following inequality. Be sure to label your axes and scale

r them appropriately ‘
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3. Solve and graph the following inequality. Be sure to label your axes and scale
them appropriately.
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4. Solve this inequality:fbr xj

-11 - 9(4x +2) <43

1) —~ 10 f 4
el Y| e | / (/
— 24 e — \‘ Y, /




7ok o ( oot
(Y

r é Solve each of these inequalities and find their feasible region. Be sure to label
your axes and scale them appropriately.
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. Solve this system of linear equations by using the linear combination method. Be
sure to show all of your work!

2x + y=5




10. Miss Behl has decided to sell some of her photography in order to make a little
extra cash. She can create black and white pictures and color pictures. Each type
of picture takes Miss Behl about the same amount of time to develop. She figures
that has time to make a total of at most 16 photos. The materials for each black
and white photo costs her $5 and the material for each color photo will cost her
‘$1 5. Miss Behl has $180 to spend on the materials. She will make a profit of $20
on each black and white photo and a profit of $35 on each color photo.

a.

Express Miss Behl’s constraints as inequalities, using x for the black and
white photos, and y for the color photos.

¥ 1 ‘-;/ { /6

4 , 7

v - ( j( oA}

Make are graph that shows Miss Behl’s feasiblq’:region.

o otlyr fade !
Write an algebraic expression to represent Miss Behl’s profit in terms of x

and y. K»

J  J <

Determine how many black and white photos and color photos Miss Behl
will have to make in order to maximize her profit.




Extra Credit:
1. Solve this system of linear equations by using any method you like. You must

show all of your work to get any credit.

U Yor — & &K
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2. Solve this system of linear equations by using the substitution method. You must
show all of your work to get any credit.
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