SYSTEMS OF THREE EQUATIONS 711D7.1.5

This chgpter beginswith students usng technology to explore graphingin three
dimensons By udng strategies tha they used for graphing in two dimensons students
extend ther skills to plotting points as well as graphing planes represented by equaions
with three variables. Thisleadsto multiple planesintersecting, and usng algebrato find
either theequaion of thelineof theintersecting planes, or the paint of intersectionfor the
system of three equationsand three unknowns See the Math Notes boxes following
problems 7-20 on page 312 and 7-49 on page 320

Example 1
Graph the 3-D point and equéion bd ow.
(3,4,5) 2X+3y+4z=24

Althoughwe live in athree-dimensond world, visudizing three-
dimensond obijects on atwo-dimengond piece of pgper can be
difficult. In class, students used the computer to help them visudize
thegraphs (Y ou an access this software at home at
http://hotmath.comVlearning_activities/algebra_activities.html. Click on
3-D Graphe.) Students begin by plotting points on axes as shown at
right Aswith plotting points in two dimensons each number of the
coordinae tellsushow far to move alongthe x-axis, then the y-axis,
andfindly thez-axis. Here we are only showing the postive direction
for each axis; these axes extend in the negaive direction as well.

To plot thepoint (3, 4, 5), we move alongthe x-axis three units, alongthe direction of they-axis
four units, and then five unitsalongthe z-axis. To hdp illudrate this, the point is marked with a
circle. Thepahto thepointis shown with adotted linealongthex andy directions and a solid
lineto showtheriseinthezdirection. It mighthdp studentsto think of the point asthe comer
onabox,farthest fromtheorigin. Thisimaginary boxislighty shaded in above

To graph the equaion with three variables on thethree dimensond graph, it is hdpful to find
where it crosses each axis. We dothis by letting the different variables equd zero, which allows
usto findthex-, y-, and z-intercepts.

N

2X+3y+4z=12

x=0, y=0 ! 0+0+4z=12, z=3 === N
g8g8 N
x=0, z=0 ! 0+3y+0=12 y=4 RN
AR
y=0, z=0 ! 2x+0+0=12, x=6 posz NN
S
By plotting these intercepts we see how the plane dices throughthis SRS
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guadrant of space. Theshaded plane continues; it does not stop at
the edges of thetriangle.
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Example 2

Solve thefollowing system of three equaionsand three unknowns Explain wha your solution
says aboutthe graphsof each equation.

2x+y! 3z2=13
x! 3y+z=121
12x+y+4z=17

Before beginning, it is hdpful to recall how students solved two equaionswith two unknowns
If an equaionwas written in y = form, students subdituted the expressionfor y into the other
equdion. Tha methodwill notwork as easily with three equaions Other times with two
equaionsand two unknowns students would add or subtract two equaionsto make avariable
disappear. Sometimes they needed to multiply an equaion by some number before adding or
subtracting. In either procedure, the god was the same: to eliminate avariable.

ox+y! 32=13 We will use the same approach here. By adding the first and third equaion
' above we diminaethe x. Theproblem is, we still have two variables. The
12x+y+4z=17 god nowisto find another pair of equaionsfromwhich to eliminae x.
2y+z= 6 There are different ways to dothis. Here, we will multiply the second
equdion by two, then add the result to thethird equation.

2(x! y+z)=2(121) " 2x! 6y+2z=142
12x+y+4z=17
I5y+6z=149

Now tha we have two equaionswith two unkrnowns, we will use this smpler problem to solve
for y and z

6!2y+z=6)" 12y+62=36 y=5 | 2y+7=6
I g #sy + 6z = #49) 2(5)+z=6
Iy y e 85 10+z=6
I iyE 5 z="4

Now tha we knowwha y and z are, we can subgitute them back into any oneof our origind
equdionsto determinethevaueof x.

y=5 z=14 " x! 3y+z=121
x! 35)+(14)="121

x!'151 4=121

Xx=12

Therefore the solutionto thissystemiis (! 2,5, ! 4) which tellsusall three planes intersect in one
point.
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Example 3

Pizza Pland sells three sizes of combination pizzas.

Small (8" diameter) $850
Medium (10" diameter) $1150
Large (13" diameter) $1750

Assume tha the price of the pizza can be modded with a quadratic fundion, with the price
dependent onthe diameter of the pizza. Use theinformation to write three daa points, and
determine an equaionrepresenting thedaa paints. If Pizza Pland isconsdeing selling an
ExtraLarge combinaion pizza, with an 18" diameter, wha should such a pizza cog? If they
wanted to sell a combination pizza for $5000, how big would it have to beto fit with therest of
theprice datafor the pizzas?

If welet x represent the diameter of the pizzaininches, and y represent the cog of thepizzain
dollars, thethree data points are (8, 8.50), (10, 1150), and (13, 17.50). We use these three points
in thegeneral equaionfor aqualratic, y = ax? + bx+ c. Our god isto determinethe
appropriate valuesfor a, b, and ¢ so tha thegraph of the quadratic equaion passes throughthe
three data points. To be ableto dothis, we will need to solve three equaionswith three
unknowns

First, we subditute thedaa pointsinto the genera equdion.

(8,850 ! y=ax’+bx+c (10,11.50 ! y=ax?+bx+c
8.50=a(8)2 +h(8) + ¢ 11.50= a(10)? + b(10) + ¢
8.50=64a+8b+c 11.50=100a+10b+c

(131750 ! y=ax?+bx+c

17.50=a(13)? +b(13) + ¢
17.50=16%+1D+cC

This gives usthethree equaionsshown at right. (For further 8.50=64a+8b+c (1)
reference, theequaionsare nunmbered.) Thisisnow similartothe 11 50=100a+10b+ ¢ )
last example; we mug solve three equaionswith three unknowns :

Our unknownsheeare a, b, and c, rather than x, y, and z 17.50=16%+1d+c (3)

To begin wewill eliminae ¢ by subtracting pars of equaions Equéaion (2) minusequdaion (1)
gives 3= 36a+ 2b; equaion (3) minusequdion (2) gives 6 =69a+ 3b. Now we are back to
themore familiar two equaionswith two unknowns To solvethem for a and b, we will
multiply thefirst by £8 and the second by 2 then add theresults.
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3=36a+2b

6=69%+3b

" (#3)

! #9=#108a#6b
"2

! 12=138a+6b

3=30a

- 3 -1

a=35~ 10

Now tha we knowthevaueof a, we subditute it back into thefirst (or second)equaionto find

thevalueof b.

a=Z4! 3=36a+2b

3=
3=

36(-4)+2b
3.6+2b

"0.6=2b
—_n T
b="0.3=" 3%

Lastly, weusethevaluesfor a and b tofind c. We can use any of thethree equaions(1), (2),
or (3). Tokeep it simple, we will use (1).

a==

ig) P="!

3 " —
3 8.50=64a+8b+C

8.50=64(%)+8(! 3)+c
8.50=6.4! 2.4+c
8.50=4+c

c=4.50

Note: Any of thethree origind equaionswould have worked, andin fact, equaion (2) would
have eliminaed thefractionsand decimals from our work.

Now tha we havefound a, b, and c, we can write the equaion tha modds this daa:
y= 1—10 x2 | 1—?6 x+4.50. We use this equaion to determinethe cog of a combination pizza with

an 18-inch diameter.

— -1,2uvw 3
x=18 ! y=35X"" 35X+4.50
y=3:5(18)?" 3% (18)+4.50
y=32.4" 5.4+4.50
y=$31.50
90

Therefore an 18-inch combinaion pizza should cost
$3150. How large should a $5000 pizza beto fit
with thisdaa? To answer thiswe mug let y = 50, and
solvefor x. Thesolutionwill require solvinga
guaratic equaion. Althoughthe students know
several waysto solve qualratics, the best approach
hereisto ustheQuadratic Formula. To begin, we
multiply everything by 10to eliminate thefractions
andthedecimals.
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-1 2 3
50={5x? ! 3 x+4.50
500=x2! 3x+45
x21 3x! 455=0

= 3+4(1 3)21 4(1)(! 455)

2(1)
5 = 3::/9+1820
2

w 3+42.77
X 2

x" 22.89

Therefore, to sell apizzafor $5000, Pizza Pland should make the diameter of the pizza
approximately 22.89inches. A 23-inch diameter would surely suffice!

Problems

Solve each of thefollowing systems of equaionsfor X, y, and z Explain wha the answer tells
you aboutthe graphsof the equaions

1.
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3x! 2y+z=3
S5x+y+2z=8
I3x! y+3z=122

3x+4z=19
3y+2z=8
4x! 5y=7
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2. l4x! 6y+5z=21
3X+4y! 2z=115
I7x! 5y+3z=15

4. 9x+6y! 12z=14
3X+2y! 4z=111
Xx+y+z=1

6. 2Ix! 7y+14z=70
15x! 5y+10z=150
I3x+y! 2z=110

Find the equation of the parabola passing throughthe three points (E2, £82), (0, B110), and

(2, B12).

Find the equation of the parabola passing throughthe three points (2, 81), (7, 6), and

(10, 33).
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10.

While reading arecent study doneon people of variousages, you notice atrend. The study
counted the nunber of timesin a 24 hourperiod that the people misundestood or
misinterpreted a statement, comment, or question. The study offers the nunbers shown in
thetable bdow.

Misunder standingsor
Age(years) Misinter pretations
20 44

30 28
40 20

You bdieve tha thenumbe of misundestandingsshould reach a minimum at some age
then goup agan for very old people. Therefore, you assume tha a quadratic fundion will
best modd thisdaa. Findtheequdionthat best fitsthis daa. Use your equaionto predict
how many times an 80-year old person will misundestand or misinterpret a statement,
comment, or question. Wha aboutaoneyear old? Who undeastandsthe mos?

In archery, thearrow appearsto travel in astraightlinewhen it isreleased. However, the
arrow will actudly travel upward dightly before curving back down toward the earth. For a
paticular archer, thearrow starts at 5.4 feet abovetheground. After 0.3 seconds thearrow
is5.5 feet abovetheground. Thearrow hitsthetarget after atotal of 2 secondsat a heght
of 5 feet abovetheground. Find theparticular equaion tha modds this daa

Answers

10.
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(3, 1, B4), these three planesintersect in a point.

(1, B6, B11), these three planes intersect in a point.

(3,1, 2.5), these three planes intersect in a paint.

No solution or incongstent. Two of these planes are parallel.

(36, 24, 12), these three planesintersect in a point.

No solution. All three of these equaionsrepresent the same plane
y=13x2+5x! 10

y=3x21 42x+153

Theequaion that fits thisdaais y = 0.04x2 ! 3.6x +100. Accordingto thismodd, an

80-year old person would make 68 misundestandingsin a 24 hour peiod. A oneyear old
would make approximately 96. Theagetha undestandsthe mos would bethe ageat
which the number of misinterpretationsisthelowest. Thisisat thevertex of thisfundion.
Thevertex isat (45, 19) so 45 year oldshave the lowest nunmber with only 19 mistakes.

With rounding, y=!0.31x? + 0.4 + 5.4.

Algebra 2 Connections Parent Guide



SOLVING WITH LOGARITHMS 721and 7.24

Students turn ther attention back to logaiithms. Using Guess and Check, Pattern
Recognition, and other problem solving strategies, students devel op severa propeties
of logsthat enable them to solve equaionstha have been, until now, very cumbersome
to solve. These propeties are listed in the Math Notes box following problem 7-1100n
page 335.

Example 1

Solve each of thefollowing equaionsfor x.
a 5%=67 b. 3(7*)+4=124

Each of these problems has the variable as the exponent, which makes them different from othe's
tha students have been solving. So far, students have been solving problems similar to these by
Guess and Check. This approach has been time consuming and difficult to find an accurate
answer.

Now students can use thelog propety, logb*) = xlog() , to solve 5% =67
these equaionsfor x. Aswith other equaions however, students log*) = log(67)
mug isolate thevariable on oneside of theequaion. Note: the

decimal answer isan approximation. The exact answer isthefraction xlog(®) =log(67)

log67 x = log67
log5 * log5
x! 2.61252

Some work mug be doneto the second equaion before we can incorporate logs We will move
everything we can to oneside of the equaion so that thevariableis asisolated as possible
(steps 1-3).

3(7¥)+4=124
3(7*) =120
7% =40
log(7*) = 1og(40)

xlog(7) =1og(40)

_ log40
~ log7

x11.89571
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Example 2

Using the properties of logsof produds and quotents, rewrite each produd as a sum, each
guoient as adifference, andvice versa.

a log;(16x) = b. logs(32) +10gg(243 =

C. logg (3—7") = d. l0g;»(276) ! log;»(23) =

Thetwo propatieswe will use are log(ab) = log(a) + log() and Iog(%)z log@)! log().
These propaties are truefor any base, so we can use thefirst oneto rewrite part (a) as
l0g3(16x) = l0g3(16) + logz(X) . Thisnew formis not necessarily better or smpler, it isjus
another way to represent the expression. In part (b), we can use thefirst propety to write
logs(32) +10g5(243 = 10gg(32!1243 =logg 7776. Althoughit is notnecessary, this can be

simplified further. Since 6° = 7776, logg 7776=5.

We will rewrite parts (¢) and (d) usng the secondpropety listed above Therefore,
logsg (%) =logg(3x)! logg(7). Note: We could use thefirst propaty to expand this further by
writing 10gg(3x) as logg 3+ logg x. Workingin theopposte direction on pat (d), we write

10012(276)! l0gy5(23) = logy, (Z2). Simplifying further, logy, (Z2) = log;, 12=1.

Example 3

Fall came early in Piney Orchard, and thecommunity swimming poolwas still full when thefirst
frod froze theleaves. Theoutsidetemperature hovered at 30j. Maintenance quickly turned off
theheat so tha energy would notbewasted heating a pool tha nobodywould be swimming in
for at least six months As Tess walked by thepod each day on he way to school, shewould
peer throughthefence at thedowly cooling pool. Shecould jug make out thethermometer
across the deck that displayed the water@® temperature. On thefirst day, she noted tha thewater
temperature was 68. Four days later, the temperature reading was 58;. Write an equaion that
moddsthisdaa. If theoutsidetemperature remainsat 30j, andthe poolis alowed to cool, how
longbeforeit freezes?

Heating and cooling problems are typical application problems tha use exponential equaions In
class, students solved such a problem, The Case of the Cooling Corpse. Theequaion that will

modd this problem is an exponential equaion of theform y=km* +b. Intheproblem
description, we are given two daa points: (0, 68;) and (4, 58j). We also have another piece of
important information. Theoutsidetemperature ishoveaing at 30j. Thisisthetemperature the
water will approach, tha is, y = 30 isthehoarizontal asymptote for this equaion. Knowing this
fact alows usto write theequaionas y = km* + 30. To determine k and m, we will subditute
ourvaluesinto theequaion and solvefor k and m.
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(0,68) !
(4,58) !

68=kmP + 30
58 = km* + 30

y=km*+30 !
y=km*+30 !

58=km* + 30
58=38m* + 30
28=38m*

4 _ 28
m* =281 0.7368
m! 0.9265

32=38(0.9269* + 30
2 = 38(0.9265%
2 =(0.9265

log(Z) = 10g0.9265

log(Z) = xlog0.9265

2
«= Iog(38)
l0og0.9265

> owh gl

w

I 38.57

Chapter 7: 3-D Graphing and Logarithms

This gives ustwo equaionswith two unknowns
tha we can solve. Simplifying first makes our
work aloteasier. Thefirst equaionsmplifies
to 38=k since m% =1. Since k = 38 wecan
subgitute this valueinto the second equaion to
determine m.

Thereforetheequdionis y = 38(0.9265* + 30.
To deerminewhen the poolwill freeze, we want

to find when the water@ temperature reaches
32j.

In approximately 38 and ahdf days, thewater in
thepool will freeze if theoutsidetemperature
remainsat 30j for thoe days. In redlity, thepool
would be drained to prevent damagefrom
freezing.
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Problems

Solve each of thefollowing equaionsfor x.
1.

3.

(2.3*=7
log; 49=x
5(3.14* =18
log, 100=4

2(6.5) +7=21

10.

12X =6
log; x=4
7x8 =294
logs 45 =X

1 214 +6=19.1

Rewrite each log of a produd as a sum of logs each difference of logsas alog of aquoient, and

viceversa

11.  log(23!3)

13. log, (%)

15. logs 25+ 10gs 25
17.  logs(15x2)

19. logl0®! log103
Simplify.

21. log, 64

23. glogg1l3

12.

14.

16.

18.

20.

22.

24,

log ()

logg 12! logg 2

log(0'10)

log123+l0og 456

log(bx! 4)

log,; 178

2.Plog2.31

25. Climbing Mt. Everest isnotan easy task! Notonly isit adifficult hike, butthe Earth@
atmospheae decreases exponatially as you climb abovethe Earth@ surface, and this makes
it harder to breathe. Theair pressure at the Earth@ surface (sealevel) is approximately
14.7 poundsper squaeinch (or 14.7 pg). In Denver, Colorado, elevation 5280feet, theair
pressure is approximately 12.15ps. Writethe paticular equaion representing this daa
expressing air pressure as afundion of atitude What istheair pressurein Mexico City,
elevation 7300feet? At thetop of Mt. Everest, elevation 29,000feet? (Note: Youwill
need to carry outthedecimal values several placesto get an accurate equaion andair

96

pressures.)
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Answers

10.

13.

16.

19.

22.

25.

Chapter 7: 3-D Graphing and Logarithms

_ log7

x=81
x! 3.162

_ log30.2

log, 60! log, 7

log10+1log 10

Iog(%) =logl0°

@[~

11.

14.

17.

20.

23.

_ log6
X = joorz ! 0.721

_ log3.6

_ log45
X=Tog5 I 2.365

log23+1log3

logg (1—22) =logg 6

10g13 15+ 10g13 X2

Already smplified.

13

3.

12.

15.

18.

21.

24,

X=2

X1 1.596

_ log7
X = o065 ! 1.040

log (3x) Blog 8
logs 625

log 56,088

Theparticular equaionis y =14.70.999964* whee x istheelevation, and y isthe
number of poundsper squareinch (ps). Theair pressure in Mexico City is
approximately 11.3 pg, and at thetop of Mt. Everest, theair pressure is approximately

5.175ps.
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MATRICES 73.1and 7.3.5

In this optiond section, students learn how matrices can keep information organized in
an array. Once students undeastand how to organize theinformation, they can then use
the matrices to compute matrix opeations These opaationsalow students to keep
track of and manipulate alot of information at onetime. Matrix opeaationsare also
easily and quickly doneonther graphing calculators. For further information see the
Math Notes boxes following problems 7-154 on page 351, 7-1700n page 356,and
7-2170n page 366

Example 1

Taluhlah® Tantalizing Tests turns out two types of tests for schools wishing to purchase their
services. Thefirst typeof test isasimple chapter test. It indudes 20 Selected Respong items
(SRs), two Free Respong items (FRs), two Brief Condructed Response items (BCRs), and one
Extended Condructed Respon® item (ECR). Thesecondtype of test

Taluhlah®@ producssis thetopical benchmark test. A benchmark test Question types
indudes 25 SRs, four FRs, four BCRs, and two ECRs. This information Test types 120 2 2 13
can berecorded in amatrix as shown at right. Rewrite this matrix by P #os 4 24 2@

labding the columnsand rows with ther particular type of test or
guestion, and calling theentire matrix T. What size matrix isthis?

HUIIIHs  FRs BCRs  ECRs
This matrix has two rows (the horizontal entries) and four
columns, so we say it isa 2 by 40matrix. Thematrix is _ Chaptertest 120 2 2 1%
labded at right Benchmaktet 725 4 4 28&

Example 2

Suppo® Arnold Andy School District plansto purchase ten chapter tests and four benchmark
tests from Taluhlah®. Represent thisin amatrix and labd it AA. Wha are the dimensonsof
thismatrix? Use matrix multiplication to calculate thetotal nunber of each type of questionthe
district will bereceiving.

This new matrix, AA, isamuch smaller matrix because it will only hold two

pieces of information: the number of Chapter tests and the number of AA = [10 4]
Benchmark tests the school district wishes to purchase. This matrix, shown at

right, isa 1 by 2 matrix.

Thestudents learned how to multiply matrices, and learned tha nat all matrices can be
multiplied. Thedimendonsof thematrices mug be compaible for the multiplicationto be
possible: the nunmber of columnsof thefirst matrix mug equd the number of rows of the second
matrix to be able to peform themultiplication. Here we have a 1 by 2 matrix, and we want to
multiply it by a2 by 4 matrix. Thenumber of columnsof thefirst (2) equds the number of rows
of thesecond (2), so we can do the multiplication.
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To multiply, we move across therow of thefirst matrix while we move down thefirst
column of thesecond matrix. We findthe produd of corresponding entries, and sum the
results. Thiswill probably make more sense aswe doit.

20 2 2 19

[10 4]!%5 4 4 2

[300 36 36 18]

Notice tha when we multiply a1 by 2 matrix times a2 by 4 matrix, theresultisal by 4
matrix. Thisis howwe calculated each entry:

10(20) + 4(25)=300  10(2) + 4(4) = 36 10@2) + 4(4) = 36 10(1) + 4(2) = 18

If youthink aboutwha we are doing, tha will hdp in undestanding the process as well.
Theschool district wants to purchase ten chapter tests and four benchmark tests. Since
each chagpter test contains 20 SRs, and each benchmark test contains 25 SRs, tha would be
atotal of 10(20) + 4(25) = 200+ 100= 300 Selected Respons items.

Thenew matrix tells ushow many of each type of test question thedistrict will be
receiving: 300 Selected Respong items, 36 Free Respong items, 36 Brief Congructed
Respong items, and 18 Extendad Condructed Respong items.

Example 3
x+y! 3z=0
Rewrite thefollowing system as a matrix equaion. ax! 2y+z=117
12x! 3y+7z=14

This system of three equaionswith three unknowns can berewritten as a matrix equaion. This
allows for amuch more compact version that can be solved by usng a graphing calculator. Here
thematrices are:

v101 13%  "x% " 09
_$ ] _ 1 _$ ]
A=34 12 1.,x_§y.,and|3_$17..

$2 13 7%  $2% $145%

Our origind system can bewritten condsely as AX = B.
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Example 4
Solve the matrix equaionfromthelast example usng your graphing calculator.

Solving matrix equaionsis notdifficult, jug different fromwha students are used to seeing.
However, it might hdp to go back to how we initidly solved smple equaions If astudent were
asked to solve theequaion 4x = 20heor shewould probably findthe answver mentally. But
origindly when presented with such a problem, students would work it out

4x =20

As the studentsOskills progressed, they saw that Qiividing by fourOwas really Onultiplying by
thereciprocal,Oand they could see the same solution as:
4x =20

1 -1
X=5
Students also learned that oneway to write areciproca isto raise thenumber to the G Opower.

Thus this same solution can be seen as:
4x =20

(4' 1)(4x) = (4! 1)(20)
x=5

We will use thisidea with the matrix equaion. Since AX = B istheequdion, we can write:

AX =B
A'IAX = A'1B
X=A'1B

Jug aswith our smpler equaions (%)(4) =1or gj,! 1) (4)=1, where 1 istheidentity, itisalso
truetha A'lA=1 wherel istheidentity matrix. (Note: See the Math Notes box after problem
7-217for moreinformation) Therefore, sstudents can solve this system by entering the matrices
A and B into their graphing calculators, and calculating A''B. Each graphing calculator handles
matrix opaationsin adifferent manne, so it isimpornant that each student knows howto use his
or her own calculator. Usingthe calculator opeations you should find that

||!2%
_5c
X—$5: .
$lg
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Problems

Congder thefollowing matrices.

"9 13 19 "7y X "4 0 129

_$ - _$ 3 _$ - "4 1 2y

A=§1 1 1 B=Q3 X=|y| C=§3 511 D=g¢_
$6 4 1  $2lg 7 $1 3 2% 8

Calculate the following values. Use your calculator wisely.
1. A+C 2. 5D
3. AX 4. DC

Write the system of equaionsrepresented by each of thefollowing produds. Then solve each
usngthematrix representation.

5. AX=B 6. CX=B
Answers
"13 13 11y
$ - "20 5 109
1. 4 6 O, 2. '
$ | $15 10 !5
$5 7 3%
"Ox! 3y+zo9
$ ' "17 11 !5y
3. X+y+z , 4. -
$ . A5 7 2g
$L6X + 4y + zg
5. Ox! 3y+z=17, x=1,y=3,z=-7
X+y+z=13

16x+4y+z=21

- — 137 | 24 — 179
6. 4x! 2z=17 X_ﬁ’ y=1 54 Z_ﬁ
3x+5y! z=13
I'x+3y+2z=21
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CHECKPOINT PRACTICE PROBLEMS

Starting in Chapter 2, students come across theicon shown at right Thisicon marks
CCheckpointOproblems that cover Algebra 1 topics that students should be able to solve

correctly at this point. If the student needs hdp to solve these problems, or cannot
congstently solve them correctly, then the student needs additiond practice with these types of
problems. After each Checkpoint, the student will be expected to solve these types of problems

easily and accurately.

7

There aretwo Checkpoint problems for Chapter 7, problems 7-73 (graphing inequdities), and
7-145 (solving equaionscontaining rationd expressiony. The practice problems bdow cover
only these topics.

For each system of inequdities bdow, graph the system, and find the area of the shaded region if

possible. (Problem 7-73)

1.

4.

1
y! $x+3
y" 2x#7

wogl
y" #5x+3

y! 4x" 2
y#4x+15

yh" %X" 2

wmlyy13
y#" X+

| x+5y" 18
8x! 3y" 4

y#! Lx1 L

2
x!3

y! x+1
w2

y" #5x+1

Solve each of thefollowing rationd equaions (problem 7-145)

11

102

10.

12.

< K K
Nlw Nlw Bl B
X
+
w

X x
+
N[

X
*
~N DN
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Answers

1. Area=10ur? 2. Area=185ur? 3. Areaisinfinite.
y e |
‘E %
X
|
|

/

4. Area=34urt 5. Area= 75un2 Area= 10ur?

>

/\

bhed
=
<

\

>
%

\i\ aEVaEs R

X=26

\‘
X
1
|H
ol
©
©
X
1
(G115
(€]

10. x=10 11, x= 158437 12. x=+70
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SAT PREP

1.

104

If b+4 =11, then (b! 2)2 =

a 16 b. 25 c. 36 d. 49 e. 64

Let P and Q represent digits in the addition problem shown at right.  25P
Wha mug thedigit Q be? +P4

32

If 3* =9% then x=

a 2 b. 3 C. 5 d 8 e 10

When a postive numbe n isdivided by 7 theremainde is6. Which of thefollowing
expressionswill yield aremainde of 1 whenitisdivided by 7?

a n+1 b. n+2 cC. n+3 d n+4 e n+5

How many 4-digit nunbers have thethousndsdigit equd to 2 and the units digit equd to
7?

a 100 b. 199 c. 200 d. 500 e. 10005

10

In thefigure at right, where x < 6, what isthevalue of x2 + 362

a 10 b. 50 c. 100 d. 600 e. 1296
Themeasures of theangles of atriangle in degrees can be expressed by theratio 5:6:7.

Wha is the sum of the measures of thetwo larger angles?

a 110 b. 120 c. 130 d. 160 e. 180

=-L whaisthevaueof r ?

r
If 3 10’
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9. If p and g aretwo different prime nunbers greater than 2, and n = pg, how many postive
factors, induding 1 and n, does n have?

10. If %(BOXZ+20x2+10x+1):ax3+bx2+Cx+d,forall values of x where a, b, ¢, and

d areadl condants, what isthevalueof a+b+c+d?

Answers
1 B
2. A
3 A
4. B
5 A
6. B
7. C
8 r=21
9. 4
10. 305
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