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USING CAL.ULATORS IN MATHEMATICS 11 .

TEACHER'S GUIDE

Introduction

Calculating tools have been utilized over the full span of

civTltion. The earliest records indicate that various forms of
411 0

abacus-like apparatus were used still earlier. TodAy's hand held

calculator provides only the latest step in the development of these
,

labor saving devices. But these pocket-sized tools represent more

2

ow

than a difference in,degree from their predecessors, such devices as

/slide rules; they represent a difference in kind. They triple or

quadruple the number of digits accurateLFdetermined by a slide ruld,

thus multiplying accuracy by some ten million times: They carry out

remarkably complex calculations that astound those of us rho used

papar;,pencil, specialized tables, and much. time to compute in the

"old days" of just ten years ago: 'Thus we have in a few seconds of,7
key punching:

cos
nn lit nn
JG

0
i4 JU .84580542
IN

and

LJ.- IT
u3 = 3.4153792

Consider -computing those values to.half.this number of digits of ac-

.

curacy before calculator access.

And now theprogramTables: the power of a half million dollar

computer of twenty years ago shrunk into a $50 $'100 pocket-sized

3 a, (
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(machine. Whole new vistas are opened to us
:I)

One of )11he earliest
i ,

examples of praCtical use, of a programmable communicated to me is

one that wilt appRal to teachers'.
I .

A' schobl bargaining team waspreiented a modified_

Sala proposal by a school board,'a proposal the

board negotiator said would requirt a postponement

) so that the full scale could be calculated. "No

need," said the teacher representative, "We'l'l cal-

culate that for you in.ten minutes." And so they

died,* providing not onlpy the scale-itself but also

the cost of implementing that scale for current staff:

all dalculated on a programmable: 'Needless to say,

the board was impressed.

"Foiexample, a simple program like the following would generate a

column in a 51 per step increase schedule:-.

HP. 25
doe

01 ENTER

02

03

-04 0

05 5

06 X

07 R/S**

08 aTO 01

TI 58

01 ?,BL A

02

03 1

04 .

05

06 5

07 =

08' R/S**

09 GTO A

**

The base sa ary is keyed into the calculato_r, R/S is pressed,

and subsequen steps are read each time the calculator stops.'To

restart R/S is pressed again. For example, a scale starting at

S980"; aid incrementing in 5% steps ,Joula give

S9800.00
10290.06
10804.50
11344,72

11911.96,1r°.

11
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This simple but suggest177-*ample only reaches .the border of the

wide range of programming, applications.-

S

The ready availability ''crf ptogrammable hand held calculators

does not, of course, by itself imply that they should be used in

the school mathematics program. Unless a useful role in the curriculum

can be found for them, they belong there no more, than does another

recent invention, the hula hoop.,. Despite our facetious example, this

is, we believe, an important issue. The school mathematics program

is already a full one and we should always think carefully about

tinkering with it. Curriculum workers have too often thought Ln terrs

of program additions rather than the more. appropriate program repl

ment's. Whap something new enters> something old trust exit.

Our experience so far with programmables convinces us-that

there is an appropriate role for them in the grade eleven programjas

it is presently constituted. In fact we have convinced ourselves of

the truth of the followinl-postulates:

The calculator is useful in a numb of topics involving

computation. Inversely, reasonable use.of the calculator

is restricted to those topics. Understanding this strict

deliniation is important: the Ica of A calculator in use

every day of the school year is popular but wrong-headed.

Gadget lascinatiort sets traps as you-lddress even appropriate

curricular units. playing with the calculator its fun and

easily takes students and teachers away from mathematical

3
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concerns.*

6 There are activities that deserve either to be dis-

carded br to be severely reduced in this calculator

age, thus providing some of the curricular space for

,calculators.

When using the calculator in the mathematics program,

great care must be taken to avoid "black boxing" con-

cepts.

4.

\ r.

In developing the textual materials for this program we have sought to
1

respond to these postulates. Now cbnsider their meaning and some of

their implications.

. ,

_Two year% ago Professor Rising set as an'assignment for in- service

teachers in a graduate seminar the task of reviewingschool texts in

order.to determine the fraction of the content appropriate for calcu-

..,/

lator enhancement.
.

The results ark striking and reinforce the purest

of mathematicians: less thar\i 10% at any grade level, elementary school
,...---

through college, are amenable to calculator usage: More rfcently how-

ever, -Professor Wallace Jewetl of Edinboro State College in Pennsztvania

carried,out the same kind of page count for secondary school courses.

His estimates game out in the range 20% 50%; with the lower count

geometry.

*

We note here that care must be taken to separate the wheat from the

chaff. Our salary scale example is not so trivial as its first ag-

pears. It has within it the basic elements of a geometric series

and exponential growth.

olO
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Why the difference? The answer is instructive and should give

better insight into our 'first postulate. Professor Jewell was study-

'ing calculators intensively at the tive he made his Survey, he had.

used them in his own instructional program, and he was sensitive to

their application; the classroom teachers in the earlier group did not

have these characteristics'.

.The messageseems clear. As you start using claculators for class-

room vircruction, you will probably overvalue their application. But

then, having reduced their 1.'se to those places where they enhance the

program without question:you will begin to find more'sdpRisticated use

for them. I

.5.

At some points in the curriculum calculator use is plainly signaled.

They'replace log and trig tables and in fact much computation by loga-

rithms. Proofs on the other hand: never. But wait a minute: a better

. substitute is: hardly ever. Motivating a theorem, for example, is an

activity well supported by calculator. In this regard, .consider maxima

or thinima for quadratic functions, x ax? + c. A series of cal-

culations for specific graphs can read to the conjecture that x2 = -b/2a

at the critical point. Now this result may.be proved by standard means.

Gadget fascination. We should by now have learned om our experi-

ence with computers in the classroom how this operates. Computers, of

course, just like calculators, have much to add to the mathematics pro-

gram. Any examination of their use in school, mathematics classrooms

A



will suggest that their contribution to IMathematics is'not as great,

o

a _ ..a ...J
LLAA.,544L.

w., .7 F,r- *ray oft-dart f-n placcoc of

students away from mathematics into realms that are interesting but

do not contribute to increasine mathematical sophistication. Across

6.;

the country in thousands of mathemadE sr classrooms students are working

-\---
on such computer activities as sorting lists alphabetically, seeing that

tables are printed in neat columns, ap d carrying out complex mathematical

process'es like inverting a matrix by a-minimum of instrut.tions. Such

activities, and these are only - examples, are good computer science but

not good mathematics. We should learn our lesson from this. We as

teachers should think very carefully about each place in the curriculum

calculators are4to apply. When they LouiribuLe _A__0L Lial_ LuLciculum they

should be used,of course; but wfien they do not contribute.to the cur-

riculum and take us off on tangents, we would do better.to stick with

standard instructional techniques. We have attempted to follow thig

iguideline in our development of the units of this progr m.

ReplaceMent. This will cfpntinue to be a very sgrious and very

difficult problem. For one thing, even thopgh a topic (becomes archaic

it may still continue'to appea1r on examinations that are important to

our students' future programs in mathematics. A' case in poine: Feceptly

a member of the New-York State Education Department Mathematics Ottice

claimed that he had checked the eleventh year Regents examination and

I

found that there were no questions thst called for calculator usage.

We looked at somerecent examinations and found this commentbe inac-

curate. For example, ,the following exercise appeaipeon an examination.

A
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WE*

Find log 0.3145

Surely this problem is amenable to calculator computation. 'the

solver need only key.:3145 log to get the answer. Re no 1-onger

needs to interpolate and to use care in determining the character-
,

istic in writing his solution.

Note that the calculator solver gets a "different"

the solver who uses tables. The calculator solver's answer is

-0.5024

while, the table solver's answer is

9.4976 - 10.

from

Whilemathematicalry equivalent these two answers differ remarkably

in appearance. Many scorers would in fact fail to aunt the calculator

answer correct. That has happened of course is. that the negative

. -

characteristic has been combined with the mantissa to provide a single

4
term result. , This can be,seen by carrying out the actual subtraction

of ten from 9.4976. The result of this is-that our old rules for char-
.

acterisCics no longer apply to numbers between 0 and L.

The point we seek to make by our example should not be missed be-
,

cause of the-details of that example. Yes, fin4ing logarithms and

tables is an archaic process, but the studenI who finds a multiple choice

question on the SAT examination where no calculator answer is supplied

finds himself 4 some difficulty. Thus we must be very careful as we
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mJdify curriculuzi.not. to punish our students in the process., This

'-problem has long haunted curriculu m developers and will continue to
. .

cause problems for teem jut.) thttoreseeable future.

"1.

Having said that, we must still find ways to modify the curri-

culum significantly in order to do.;,hinew kinds of things that are

or

important for contemporary and future use of 'mathematics. We cannot

let our curriculum come to a dead halt because of problemsiliice these.

Black boxing. Black boxing is letting the computer or calculator

more and more come into place. We see th , for example, in the

controlled world. As we lock around us in modern society we see'this

supermarket where machinl essentially replace most oOthe skills of
,

..

,

.

4-

take charge. It is the first step into the science fiction robot -

controlled
,

the check-out personnel. The machines read the itemand its price

directly from a coded marking on the package, total the order, find

the amount of change appropriate, and even prod feed-back to the

store manager a'out inventory. This may very wel be an appropriate

AcoUrse for modern engineering; it is inappro iat, for the mathematics

classroom.

It is im ortant to understand that black boxing is not a new

phenomenon, nor a necessarily inappropriate phenomenon. Consider again

. logarithrtic a1d trigonometric tables. Where do the?come froM? They

are, in fact, just as much a black bwk presentation of mathematics as

is the calculator log key.

4K,



While such device,S are occasionally appropriate because of the

'lack of sophistication of our students, we must exercise great care
e 1

.

that we do not allow mathematical understandings that we wish/La-Ob-

tain to'be lost in the black boxing process. We do not want our stu-
.

dents to lose cotceptual understanding of computation and iat it

involvetAust because th4 calculator can carry out these computations
N.

so quickly'and efficiently., Here are two exercises that illustrate
h

comp o f whn* mcer here.

Calculate 3578953

-Calculate

Each of these exercises demands simple keying into a Calculator far

solution. In the case of the first,an answer like the following ap-

pears

4.5842736 16

9.

If the spident has no understanding of scientific notation, this answer

is meaninglesi, and If the student does not understand something about

rounding answers, the answer is inaccurate. In .the case of the second

calculation thethe answer comes up:

36.46215964

Here the student problems are more complex. What does it even mean to

raise a number to an irrational, to say nothing of transcendental, power?

Without' conceptual underpinning the student has an answer to a process

that is meaningless to him.
t

r4"
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Value df Programmables

Havina ,i.scribed all of these special concerns/about teaching
.

withprogrammable.hand-held calculators, it w i1 be well fOr us to

turn now to some of the values of instraction ith these devices.

/ Everyone knows.the story of Mallolk who when asked why he would

set olitto climb Mount Everest replied "It is there." Hand-held cal-
.

culators are indeed there in modern ,y One can a sense of

hOw wide is The distribution of sMall calculators by the fact that over

the past several years calculator sales have outstripped circulation

for the most popular magazine TV Guide. Of course progradvables make .

.ft up'only a small fraction of, total calculator sales, but they too are

"le there. And today's high quality programmables cost less than stand,

"iur hanger" calculators-of eight or ten years ago. Thus we have a

--

readily available mathematical tool.

Availability is not hough. With the limited instructional time

available to mathematics iri the schipols, we must make priority decisions

on what we teach. All curricular decisions in mathematics mpst be made,

on a first-thi first basis. Programmable calculators, wr believe,

meet this stern test.

6 0

One of our basic roles in the schools is to prepare our ,studentS

for modern society. The computer is a central feature of Modern society.

Wdrk with prOgrammable hand-held calculators provides students with in-

sights into-how computers operate at a very rudimentary' level, Given this

kind of understanding they may or may not go on to learn how to operate

1/4 12



.o

1,

the Larger, mote complex machines, but even if they do/not, they carry

oth them a general understanding of how these-machines operate.
*to

This kind, of argument justifies programmahle hand -held calcI4ators

in the school program, but not necessarily in :the mathematics program.

. The textual materials that we have developed should demonstrate to- you

just as our experience with .thege materials in the clissrooms with stu-

dents,demoristrates to us, that pr grammables have s definite con8ribution

td make to school mathematics at the eleventh grade levq. We have found,

as you will too, that ,students. gain insights into mathematical activities

through use of these devices and that they refine their,understandi.vf

concepts gained earlier as well.

As a trivial example of what we mean by this last comment, consider

an episode that occurred in one of our earlier classes when we were

showing yokingsterS how to use the calculators. Professor Rising askt)

the tenth grade students in the experimental classto enter 4 in their

calculators and then to press the reciprocal (l/x) kev. The calculator

display th/enowed 0.25 He then asked a student what multiplier would

1111111
charlge the display to st dent could not answer. Professor Rising

r

*

wrote on the chalkboard

1

x

.4*

= 1 .

The student readily sugieged x as the number hat should fill in the

'blank. But he still did not know what number to use as a multiplier in

answer tethe first question. He finally suggested 25. Here was a case in

13
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,

which this reasonably intelligent'student Vas cotqused by,tbe repre-
.

sentation of A common. fraction is4 decimal to such an extent that he

could not apply a basic concept that in other contexts he could use

12.

readily. Thus the calculator gave the opportunity to expose and respond

to a student's weakness, in this way to refine. his understanding of ma-
,

thematical concepts.4

The basic role of any calculat

computation. As. they de that, they

s to take over routine tasks of
4

the user to concentrate on more

serious problems: deciding how to respond to the problem, organizing the

solution, determining the reasonableness and accuracy of the answer,

thinking about related problems, and otherwise generalizing the solution.

When you use calculators in your ciassroom you should keep this con-
.

tinually in mind. Performing a 'Series of multiplication exercises by

calculator 4s not a mathematical activity.

But we have found and the text pages should display a wide range

of places in the standard curriculum for eleventh grad/1hpre the cal-

culator contributes to student understanding. Consider, for example, a

long standing problem haying to do with graphing curves. Every teacher

has had the experience of the broken line"graph"of a quadratic. The

students plot._a few points and connect the points by segments. More

points: more segments. This problem is rather hard to address without

calculators by any means other than a teacher edict. Why? Because the

work reqpired in calculating additional points is considerable, especially

when fractions or decimal values are involved. But now suppose our func-
.

14



Lion is something of the form

13.

y= 2x
2
- 5x ti.

Students can quickly program this function into their calculators and

run successive x valueg to generate points on the curve. Now they can

N literally plot dozens of points until they really can see the shape of

the curve. The reader should think about this example carefully. Notice

how the calculator only "takes over a computation role. It in no way sub-

stitutes for understandineof the procedure. In fact, the student had tO

know the procedure for calculaing 07 values in order to prepare the pro-
/

gram. What he did not have to do is carry out the complex computations

to evaluate the function point by point. In fact there is more than this.

The easy generation of additional points allows the student to focus his

'attention on areas where the concerns are critical. What is the minimum

y' value for this function9.. Befort ,the student knows how to determine the

turning point from the equation itself, he can locate that turning point

by trial and error with his simple.program. Thus ii-re develops initial in-.

sights into a problem tliathe can later s61,e'by algebraic technique.

Some teachers feel that by 'taking over this kind of work calculators

will make sttdeits lazy. We do not fear this. Our observation of stu-

dents at work with calculators is that they work harder. The difference

is that their.4ork is focussed on concepts, the calculator taking over

routine.

40"



Calculator Access

Certainly the best. access to calculators continuous access.

We have found in our work at MY/Buffalo with simpler calculators

that _student ownership is the easiest policy. Few problems arise

here, because the cost of the calculators is approximately t1at of

school textbooks. This cost equivalence may solve the problem for pro-

viding inexpensive calculators in the schools as well. If a school'

has a textbook distribution (loan) system, calculators can be acquired

and distributed within. this same program. Student loss of a calcu-

lator then is no dieferent from student loss of a textbook and would

be treated the same.

Although the cost of programmable hand held calculators has come

clout' markedly over the past several years, these cost's are still high,

enough to make the-programmable situation more complex. Best access

is still continuous access, bux teachers will have to use their best

iudement in derormining hnul near they ran co'e ro this preferreclicy.

.Our experience in the experimental glasses may be of interest and-use

here.

,14.

the outset we were extremely careful about calculator security.

We even had some of ou.r calculators secured in locking cradles. As time

wen,on, however, it became clear to us that we had to relax,our restric-

tions or students would not get full value from the experience. For

#
that reason we have adopted a very open program, allowing the students

to sign out calculators for overnight use. We have not yet lost a

calculator by follOwing this procedure. At the same time we note that

4
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we have lost one calculator from the facility in which they are stored

at the imiuprcity

. \ This still leaves the local school and often the individual class-
.7

room teacher to.make procedural decisions. We would rank in order of

preftrence the following four possibilities:

1. student ownership

2. long term assignment

3. overnight check out

e
4. use ce,:51y in class and in special work rooms.

.
I.

Which calculator?

Our development work4thin this prrTrrthas given us an opportunity

4
to try out and work with a rather-wide range of programmable hand held

calculators. As we have worked with these machines, we have each de-

trloped personal preferences. The key word here is "psTsonal". When

working with calculators we have found that you tend to like what you

know.

This rile applies especially to machine language, A number of

V. people have made strong cases for the "natural" language of algebraic

order calculators, but a personal story may be in order here. professor

04" Rising s wif9, a non-mathematician, has used for several years one of

_ the earliest reverse Polish notation calculators. She has become skilled
....,

in he use of this rchine. More to the point, she-has considerable
'\

....._

..

difficulty adapting to the algebra order calculators. This suggests
t .N.

that the idea of "natural" order is something to be considered less

seriously than we have been tempted to do in the past.

#

J
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We al'e not in a position to recommend a particular calculator.

For one tlimO, A recommendation the date of this writng mayipery

well be inappropriate a year or po years hence. One conclrn do-es seem

olear cu us and it represents 3 very serious problem. As costs come

down, quality Ls-reduced as well. The mWt/di,fitressing comment that has

been made, to us over the time of oifr work with programmables was the one

made by a representative of a major calculator manufacturer' that "The

programmAples are only being ma'de to lest through one year's operation."

We have had some diffftultieswith calculator break-down, yes; but in

general our experience with medium-priced ($80 - $100) programmables is

that they will last for ar vparcl, Interestingly it ap-

pears that hard use, that is such things as dropping the calculator on

the floor, does not seriously affect the calculator operation. The lesson

in this is, we belie'Ve, that teachers should use caution in pur-

chasing the least expensive available calculators.

P.fnro you select calculators for your students you would do well'

to experiment with the modeqs you are considering yourself. Some ven-

dors are willing to let you take a calculator overnight to familiarize

4 yourself with its operation. Otheritwill spend considerable time with

0

you in showing you how the machine works. suggest the following as

basic concerns that you should addrelbs in selvting calculators:

/-

complexity of operatic,n

number of program steps (merged steps save-here)

number of storage locations

i-ogramming

instruction manuals

16
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1 wntirwly satisfactory tor high school use. Very rarely will more

17.

We have found fi0 program steN and a half-dozen storage locations

program steps be needed and only occasionally will morstorage loca-

Lions_bt necessary for complex programs.

For the simpler "four banger" calculahrs we recommend battery

replacement. For programmables, which draw isipmewhat ore electricity,

it seems appropriate to utilize're-charging devices. Since virtually

all pfogrammables have plug-in rechargers, this should not be a-matter

of concern to selectors.

AWith thie advent of liquid crystal uisplay peogrammables such as the

Casio 502, battery char ing pitoblems disappear. The batteries on such

cLculators need only be replaced, about once efret sp400l year. Users would '

do well to examine such calculators.

If you will be using this text with)microprocessor,
most of what we

have said will'st.11-Vapply but yoyl will probably have different and often

additional problems. Access to the., equipment is probably the most diffi-

cult

7
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Classroom Pre ntation

II

A -18.

90

Now you haye your calculators andyou are ready tar, go. The stu-

dents are all cxtited about the new toys.and they want get co theme

just as quickly as possible. Don't be trapped by this sit tion into

a complete departure from your mathematics goals to focus on this de-
,

vice. You must constantly keep in mind the fact that the calculator

is another tool for teaching mathematics, pot a device that is an end

in itself. When it is appropriate to use it, do so. When it is inap-
.

propriate to use, the calcu)ator, have your students set them aside.

What we have don 4eparatiori of these textual materials is .

to select units which may be enhanced partly by calculatoi use. You

will notice that many other units we do not touch at all. Activities

like factoring, solution "techniques for linear equations, word problems,

in fact, 'about half the course are not enhanced by. use of the calculator.

Even the topics that ve have developed have sections where you will not

wish to use the calculators.
t

The basic rule: don't force the calculator

Into places in whisk it doesn't belong.

R

Another don't. Don't attempt to assign motivation to ;,he calcula-

tor. That is a false hope. Your best bet for motivating your students

is a seiious approach to the tearing and ldarning of mathematics. The

t #
calcula46r by 1,,,ts.1,1 as a motivating device will last like all'other

such devices about ten minutes.- But the calculator used effectively in

your instructional program will enhance that program and add to the,,

general motivation that good instruction can contribute.



19.

It is not necessary for you.to spend time teaching your students

how to use the particular calculators that they have in hand before

starting the units in this text. The first unit includes, along with

the studyof,order.of operations, sections devoted to introducinghe

students to their own calculators. These sections and in fact the entire

book consider both algebraic order and reverse Polish order operations.

We thinkthat it is important for your students to learn both. YOu and

wedo not know what kind of calculator or computer access your students

will have when,they leave school. But clearly, you will wish to focus

main attention on the kind of calculator that your students have. At

appropriate points you may wish to supplement the instruction by use of,

for example, sOuie ideas from the instruction manual for the specific

calculator the students have.

Classroom Dynamics

You will soon find as we did that classroom organizatiof changes

when you are using calculators. In-fact, You will not be pit to assign

a particular teaching style to the use of calculators. Thkfigs are not

that simple. There do seem to be two quite different formats for cLass-

room instruction with calculators. We identify these for you so that you

',can prepare to adapt your instruction to them. Remarkably tWyare at

opposite ends of the instructional_ spectrum.

, 4

The first is the technique thrat you Will wish to use when you-Want

to take your students through a series of keystrokes. This is the most
. .

4
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20.,
lock-step, regimented-kind of instruction. In fact if you depart

at all from a step-by-step, "do this", "do this" kind of Rresenta-

(
tiOn pri will find that'your students will diverge frightfully

from the pattern that-you hope to accomplish-. After a few false

16
starts when you' learn the lessons that we learned, we eitpect that

you will find yourselves like us saying something like the\following:

"All right class, now all together turn your calctlators off and On

and get ready together to folloW theie keystrokes. First press the

. -

" In our instruction we found that we could make fun of this

kind of activity by saying something like,-"Now it's time for close

order, drill." The students reacted-favorably to this. As.this-is

only an occasioftol insAnctional activity, you will not find thit your

classroom is changed into a nineteenth century presentation by these

'occasional rigid structures. -

4 The second instructional mode is, almost exactly the opposite.

You will wish to provide your students with opportunities fortvery

open attack on problems. You will want to give them tide to organize

their own calculator procedures and to apply them to assigned exercises

or larger tasiAs. While they are doing this you will wish to circulate

among thEm to answer specific questions and to give assistance where it

is needed.. Here we urge you to keep the atmosphere as open as possible,

and in particular #'() allow students to help each other. It will quickly

become clear to yog which students are leaning too heavily on theikr

neighbor's assistance. In those cases you will wish to intervene. You

may wish to give additional assistance to the student being helped in

.22
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order to-wean him from-his retiance Itin.his neighbor, or you mayowish

to comment to the tutor chat he they be providiAg too much help and

AI
so prev enting the oth4t student from learning the material for himself.

We do not mean to suggest that these are the only teaching styles
4

that will come up in-your instructional program. Quite the contrary,

you will find that1ou will use your entire range of instructional

techniques. We have only stre;sed that these extremes are also included.

Many of you who are accustomed to working with your" lass as a unit will

find that the second kind of instruction, which opens up the classroom

to individual activities, will mike you somewhat uncomfortable at first.

Recall in this regard:that our main business is,gtudent learning .and

that teacher's teaching sometimes gets in the way.

Calculitors do not eliminate student tre-ri. Far from it, they

merely highlight these errors. Carelessness will continue'to annoy you

and to a lesser extent the students themserVes as errors are made. But

4
some students will be far worse than others. You will probably wish to

give them additional Careful instruction. For example, we

found that one student constantly pr.ssed two keys at once. We finally

had u.work with him to get him to use only one finger in that vertical

position known to piano instructors and to make a fist of the rest of his

-hand. TiAs reduced the number of errors by about 75Z, bringing him down

to just a little above the average of his classmates.

We cagnot of course in this brief introductory section head off all

the problems you will have as you introduce these devices into your class-

23
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22.

4

room instruction period. Just as we did, you will find unique situations

which arise and will need to be dealt with thoughtfully. Along with

the individUal section exercise answers'we provide some svggestions about

classroom presentation. You will wish do look at. these and tolook

carefully at the textual matqrials themselves in preparing your clasSroom

presentations., Here as elsewhere ypur thoughtful instruction is the

e/key to student learning.

444
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Exercise Set 1.1

...

1).-, 12

3) 12

5) * 17

7) 17

9) ab + cd.

11)
b 71 f ,o.

C.

. 2) 18

,.,
4) 24

Sol. 1,1 - 1

6) 45

. 8) 24

10)' ac + ad + bc+ bd

12) a f e)
I; . cr A- f i

13) a[b +. c(d + e)J = ab + acd 4- 14) a+b+cd
ace

15) (ab 4. c) d +.e = abd II- cd + e 16)' r

17) (9) ,26

(11) -7

(10) 54

(12) 1

.7

Va + b
cd - e

adf
-61-F

;Notice that (11) and (12) are reciprocals since ad = be when
.

--' a = 6, b.= 3, c = 4,

(13) 234 *

X155 .51

18) 4

20) 4

22) ,1

4

I \

d= 2.-

(14) 11

(16) 3

19), ,:'-'4

21) I

2,?) ii

/

1r ' ,.

4..

Vem

-.

x

25
;

.
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Exercise Set 1.2

A

0.
+

Ell' '1.11
....

cause they do not separate Calculations. When the
. .

, -

Sole: 1.2 - 1

. These keys would not be used be-

4:
used the calculator automatically sep2v1O4arates the Ciabulations..

-\
is

The equal step betweln 38 and 0 may be eliminated. On some

calculators, usually the more sophisticated models, an order of

operations is already wired into the machine. Thus, on simple

calculators the keystrokes 4 .71 3 E [I] '1
becaUse tiie,order4ts left to right. On more advahced calculators

F1= 4.428571- because the order of

operations by hierarchy is designed into the wiring of the machine.

If your calculator has this hierarchyof operations no step canlibe.$

eliminated.

3) There areliiveralinswersto this quesyEion that not only represent

different problem solving.approaches but also reflect theindividual

characteristics of specific calculators.

reallonable responses to the question.

I

The follm4ing are some

i(a) 'If your calculator has at least 2 P rage registers you may

solve the Problem by storing the numerator n one'regieer, the

.

denominator in another register and recalling the registers at the

appgliate times ap follows: .

[ 4 [722! L F.i sToL [71 (SIO means store)

O..] pTi fl;-1 171

Li [7' F.! .

26 ,



M

Sol. -1.2 - 2

Remember that the labeling of storage registers is dependent upon

the particular calculator you are using.

(b) GU your calculator has a key that switches the contents of
*6.

two registers the problem may be solved as follows:

9

I c I

,.

,,.
I + !

RCL.

3

61 iii

STO A (The display is 87
and 87 is stored
.in register A.)

(the display is 181)

(ERC means the display and the stopage register
contents are exchanged. At this point the dis-
play is 87 and 181 is in the register storage
labeled A)

(the display is 181.)

(the display is 0.4806629)

c) If your calculator has only a.single storage register_or no

%-4
storage register the pro lem must be-solved by writing doWn

the intermediate results o _ entering them into the calculator.

4) 10) Some calculators, because of their wiring, can correctly

solve problems by "simply working left to right because they have

a built -in order of operations where, for example, multiplication

takes precedence over addition. On others it 1:s necessary to re-

organize the problem so that the operations are'performed in, the

correct order.

(4) 10110.9 6

(.6) 5214.

(5) 5235.47 1

(7) -2297.52 93

27



(8) 21.952 .7/Our calculator may have a y

ol. 1.2.- 3 .

key that

would be appropriate to use here.. Your calculator may have

a constant multiplying key.

(9) .320118(1592). . (10)* 3.12384(6527)

(11) They are reciprocals (multiplicative inverses) of each other.

If your calculator has one, you might wish to discuss the

0

1/x

key at this time. The answer to (10) can be obtained by the fol-

lowing key strokes:

(answer.to 9)

Notice that it -is CnnecIsssary to use

1/x

3 in this case.

If you are dea with calculators that have several storage
\.J .

registers, you could ask the students to calculate tlose exercises

in more than one way, without using parenthesis. ,IlaVe them write

dawn the sequence of key strokes and'consider which is a better

method._ At this point you may wish to consider efficiency of

methods in terms of fewer key strokes.

(12) 0.02688(5465) (13) 37.1948(1878)

-(14) -179907.(84) (15) -9.44695(6522)

(16) -5.47138(5646)

.0*

X.

2



914 lit* ..., 0
. or

Sol. 1. 3 - 1

Exercise Set 1.3'

Some calculators are wired for a hierarchy of operations: In those

calculators ei renthesis may be deleted without storing.

20 x 10.; 51) (a) 3 + 5 -.7 2)"(A)

(b) 3 +:5 - 7. (b)

1

3) (a)
2 x 7

4) (a)
- 14

(b)

(b)
(31 - 14)

.823529(4118)-

2 x 7

5) (a) <8 + 7) (3 +...5)

j
(b) 4.7)(3 + 5)

120 4
\
I

\ 7) ta) `1 7,.3-+ 41.7 x 3.6

(b) 27.3 + (41.7 x 3.6)-

20 x 10 5

20 (10 x 5)

-20 (41.0 x 5)

.4

6) (a) (27.3 + 41.7) 3.6

(b) (27.3 + 41.7)1.4

248.4

"ra) 41.7 x 3.6 + 27.3
z'r

(b) 41.7 x 3.6 + 27.3

177.42 177.42

x'(3.6 + 27.3)

41.7 x (3.6 + 27.3),

1288.53

10) (a)
28 x 3 + 8

(26 + 7) x 4

(28 x 3) + 8)

((26 + 7) x 4) -

.696969

11). 40.068 12) '40.068

=1
Look a

4
where 11 and 12 are the same

37.8 (.06 x 37.8) = (1 + .06)37.8 = 1.06 x 37.8

29

MI
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.s\
13) 162553.306

15) --In algebraic - memory 264 - 189 STS

14) -422.4

.1
327.84

4.3712

In (algebraic) and in (AOS)

4 RCL

327.84 4 (264 - 189) =

4.3712

16) In algebraic - memory

48.3 + 27.9

111,
S TO

79.4 - 43.7 x RCL

67.1 - 4 1 x RCL

171653.454

In (algebraic) or (AOS)

(48.3 + 27.9)

r.
Ltc

17) 1 +

171653.454

1st day

(1 + 2) +, 2nd day

(1 + 2 + 3) 3rd day

(1 + 2 + 3
.

+ ..: + 12) 12th day

(79.4 -'43.7)

Sote1.3 - 2

4

(67.1 - 4) 1 = 1

12(1) + 11(2) + 10(3) + 9(') + 8(5) + 7(6) + 6(7) + 5(8)

.'

+
r

4(9) 4-;,3(10) + 2(11) + 1(12) .

=402 [12(1) + 11(2) + 10(3) +-9(4) + 8(5) 4 7(6)]

on an (AOS)
,

"= 2 FT 17] FT 12 r5 IT] 11 x 2 [I ir;:i [ ( j 10 f;i7
J

'3 El [i]
9 F.-. 1, 4 1 L'I T

i
8

. x 1 5 HI +.1

364

The gifts will be retu on Christmas Eve of the following year (if it

30









[1z(1) + 11(2) + 10(3) + 9(4) 4- 8(5) + 7(6)] 2



--,1114ercise Set 1.5

_Sol. 1.5 -,1

1) 25 iY 3 .25

4) 1000 5) -8c 6) error message
11=1.1

07) 25 8) 30} 9) 100

0

5

25

.
10) 49 11) .25 12) .25

13) 0 14) 1 15) 10

16)/ 100,000 17) 4

4
18) /NT gives the largest integer less than or equal, to the number.

.1.9). FRACT gives the part of the number after the decimal point the fractional

part of the number.

20) ABS gives the absolute value of the number.

21) AOS

RPN

22) AOS

RPV

X I F5-1

FIT14. ENTER!

1.231
L

11.23 iENTERI 3 1

23) AOS 11. 1:77, F pi [-Ti
L__..: !

ENTFRI 161 L_. , LLI
,

RPN I-1-1

24; AOS 1716-1 H. l'fl H ilH
, , 1i__.r

or

X

RPN Fin

25i AOS 10

J1 j

1.1_11!!!! 1161
l_Y xi , I

1

1:6

171

ENTER

7

7 I

EN'LLLEi, 1----71 1 + 1 I L

5.1
Ly_x, f _ I

LI 1, m ' '

( JO l?'or
5-67 yx -57 L

t._.

RPN Ta. ESTER 15+ ryTcn, 15 17-1

3S



26) AOS

RPN

27) AOS

RPN

28) AOS

35 I
L__

10

10

13.71

117c

171

FITTER

I Tc

r7c
1Y

X 45 SZN

17.-]

ISIN! riII 451
-

I
60 ITANi

2.1
TAN

RPN 3.7! 1

1.13 171251!,

110 ICOSI

11 3 ; H 27

110

31_

cos

1-341

ENTER

INT

29) AOS IL___',
L___i

T ,CHS! a 1 [7.7 or
7-7

RPN 1-b i FRS' EN R
,____, 1

30) AOS 51 i - ,

or 1

'Emit
a

'ENTER1

1-7.-"
F77 -

_ t_x

b

or ! b

r

Sol. 1.5.n2

41,

a

ENTER

ICHS

1

36
1

4



Exercise Set 1.6

1) 2009.811741

2) 502.4529

3) 502.4529

4) 0

5) 212

6) 0

7) 20

8) 37

9) F = C at -40

dab

10) let C = F C =
5

(C - 32)

9C = 5C - 160

4C = -160

11)

12)

13)

14)

15)

16) ,-26.61950336.

17) .501019369

C = -40 I'

3.8302

34.6410

.00
6.6418.

4349.899

5.48095031

18) 2.97190930

717-
19) t

/ N/9.8

2
t'2(2.111

K

r

c

when t = = 490

37

Sol. 1.6 - 1



trick on HP 33 and

X ENTER y

polar coords.

Ls_

-NO

Sol. 1. 6 ..2

-op 1 change rectangular td

on TI-57- use X I X it- tl y INVi 2nd, X t

20) 6.4031

21) 18. 8213

12) 15. 5878

23) 19,0394 'I

le4) 151.29

25) 151.29

26) 87, 65

27) 1860. 867

28) (x + y)2 = x2 + 2xy + y2

29) (x + y)2 = x2 + 2xy + y2

y)2 0 .x2 .+ y2

30) (x + y)3
= x3 + 3x2): + 3xy2 + y3

'4
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Exercise Set 1.7

1:749635531

2). 4:517539515

3) 14.28571429

a 4) 45.17531515'

5) 42.47448214 .

.

6) 18.12090911 v

,-- 7) RPN,HP-33

ENTER
32

4A

5.
ENTER
9

e

a

,4
Al ge Ar TI -5'7

LRN

32

'X
p %, 5

9

R/S
RST

-

8) -17.777 RST
. I

9) 32.2

10) 10, 4

11) -40

12) 320F s. 160C
"Th

13) RpN HP-33 Algebraic TI- 57
ENTER LRN
.07

X .07

R/S
RST
LRN
RST

Sol. 1.7 -

a

.14 $35 115:) $3.17 (24) ,..

16) $20.99 (65) $il.. '1?) $.1§(53) . $.10
18). When rounded to-two-decimal places' any Jiiss,yer between $1,1122

'and,$I4. 35, inclusive, is correCt. . .
' A

\ 39' ... r .. 4-
..

,,,,,,f. &

O

1-.
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Exercise Set '1.8

1), 2.65.

2) 51

I

ti

3) 339

'10 25

4
5) 28, 53 .41

6) 60, 75

7Y 108;-117

'8) 200, h#5

9) .1012,:101

tO)' 12.45; $37.40

1L) $.12; $1.79

12) $209.65; $3204.65

13) $44.28; $676.78
1

14) -0.00; $1Q6.95

'15) $7.00; $107.

Sol. 1.8 7 1

A

In HP33 program after step 4,key you are done.

) p x,.0/Ix 107 4 7

. 18)

v

4,

;
but t.,

overcoat
shoes
hat

totals

r -

0

L

tax' 4 cost

C

8.28 146.23

N6.76, F 91.26 (.

'2.20.-
. , 33.65

1.11. 19.61

18.35 290.75. ..
4110

a

40.



? Sol. 1.9 - 1

Solutions tb Chapter 1 test

1) 1/4 < 2) no solutionre-e-rroNs

3) 2 4) 100,

7- 8) possible RPN solutions

5) 5 .1ENTER' 6 I ENTER.1 7,

4 r" 7r+-11X

1

6) 2 EENTER1 3

7) .37 FT1 (sin;

8) ,_2 1 ENTER' 3

6 )71, 57

4 firrInER 7 IX -

.( - 8)\possible Algebraic solutions - (AOS) logic

5) 5 I+ 1 6 7 I
,

= '

6) 2 -El 3 xl---J -
7) 37 (2ncli ec-r 1., 6

8) 57 3 IT11- 1 4

9) 1.

11)

13) 1.84

15) 1588.7

16) (a)' np

1 4 L.4.1] (5:11::___

r=71571

7 =

10) 13

12) -2.4429

14) : 346.27

(b) "n (110 - 2n) = 110n - 2n2

(c)/ r np - (600 + 10n +.n2) = -6Q0 + 100n - 3n2.
idt -600 4 106(8) - 3(8)2 = 8

(e) ;-'lee next page

iA10

41



a

T Sol. 1.9 - 2

HP-33 Solution TI-51 Solution

..-!

01 ENTER 00 STO 1 111, 4

02 STO 1 01 x2

03 g x2 02 X I.

04 3 03 3

05 - X 04 +/-
06 cps 05 +

07 RCL 1
-1!

06 RCL 1
;.08 1 07 X f

09 0 08 1 ti

10 0 09 0
II X 10 0

4
12 + 11 -
1.3 6 12 6 '-

14 0 13 0
15 0 14 0

16 15 =

16 R/S
17 RST

1

il

(f) 17 -

LI\
17) (a) x L.- j z2 - y2

r

HP-33 Solution

01 g x2 00
02 R/S 01
03 g x2 02
04 03
05 ; VI 04

.. 05
06

(b)
HP-13 Solution

RUN
SST
R/S
z
R/S
y
R/S
...

6

TI -57 Solution

TI- 57- S olution

FtST
z
R/S
y

R/S

.."

e
.



c

17) (c) (i) 22.81
(ii) 15. 38

18) (a) 1

HP-33 Solution

rt

01 STO 1
02 R/S
03 STO
04 R/S
05 .STO 3
06 +
07 +
Oa- 2
09 4

10 STO 4
*11 ENTER 4
12 ENTER
14--N RCL 1
14
15 4(
16 :11.CL 4,
17. -) RCIL

-
19- X
20 RCL 4
21' . RC 7

22 -
2.3 i(

443 '
(b)" (1) ,3152

a
(iii) The sum of two sides

f.a triangle must be
greiter than the third
side. 2, ,3, 5 , are not
sides of a triangle.

43

T Sol. 1.9- 3

TI-57 Solution

00
01

STO' 1

02 R/S
03
04 +

05 R/g
06 STO 3

07
08
09 Z.

10
11 STO 4
12 X
13 (

14 RCL 4
15 - -

16 RCL 1 *
17
18 X
19
20 RCL 4
21 arr-

22 -RCL 2
23 )

24 X
25 .

26 RCI., 4
27
28 RCL 3

29 )

30,- _l
31
32 R/S



Exercise Set 2.1

5)

'7)

x12 . 2)

2w4 4)

C15 '6)

3a3
8)

.6a2b3

6a6

8w9
...

,25
.

. 9 xy8 12 -, 10) 64c18
d

6

8.
11) 7 12) .

..
z

13, a2014. -- 14) 7x2
_,.

15) -32x5- i 4x2 = .16) sin5x

-8x3

b- . ii 2 2x+1..
.17) 11 sing x cos x 18). e -.

19) iirr 20)
.,

23' = 8')'

21) 252 - 625 22) 82 = 64

23) a
3
b

2
24) '16x4 + 32x3y + 24x2 y2.4- 8 xy

3
+ y4

.
6 3 f 2 6 ( .

1 2125) x y y = x yi 76) t ..

S4 2S) 5 4+3 = (125)x+127) 34.328125 = 34 21

N
29) (x + 7)3= x3 + 21xa 30) Sit + 3)6= ab + 18a5 + 135a4

r

Sol. 2.1 - 1 f

/

+ 147x + 343 . + 540a3 + 1215a4, +-1458a + 729

31) cos
3 x 32) -r2 ,./-----

33) 16y4 34) x5a

2b4 36) x2
i

xii 2a .
37) 9 tan6 x 38) 3

. ` 40) 2a+2 x3a+639) x
41) (x2 y3) 2 = x4 y6

,

34(1)6 ., 81

,42) '5x
3 +-4y2 1, 5(4)3 + 4(3)2 =-5 + 36 = 31

.

44
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N

41.

Y

2 3, 3frfl
43) -2ab ) = -8a3b

-8(5)
3
(2)6 = -,8(45)(64) = -64000

10.

N

k!b.

a
411.

44) . 3a
2

(5b)
3
= 3a

2
- 12563

3(2)
2

- 125 ( -2)

45) ,j17:7q7 = 2a4b3

,

4

-2(-2)4_(-1)3= 2(16yi.z.li'\= -32

2c 22c = 23c

23(2) = 26 = 64

12 + 125(8)

= 12 4-'1000 ='.012'

Solar 2.I - 2

47)
"(-)even1c4i)(x2a+3)2 (x4aioc4a+y i ov

= (1) (1) = 1

53 52x-4 -A

52(3)-4 ..52

49) x105 x97 = x8T

(-1)
8
6

0

51) When raising a power, multiply exponents. The exponent of a = 1.

The correct answer is 25a
2
x
6

.

52) A radical without an index has a, index of 2.

J-7( x 3) (x2)3 = x6

53) To simplify exponential expressions ele bases or the exponentemust

be the same: (a2) (b3)
.a2h3

4

a

.

54) When multiplying exponentfai expressions the base remains the same.

\

i

,

3
2

3
4

= 3
6

.

\ ,

55) Nik When'dividing exponential expressions th- exponents should 14 subtrpcted.

18y6 9y2
2y4.

45



S01. 2.1 - 3

56) ME/t
iD%
M D

0

57) 4
4

= 256

X
a

26 =58)

_ 59) (1)*

a
a

a

2
2 --

1St generation
4 = 2 2nd generation

1024 a
210

10th generation.

x x x ... x x x x ... x
.\"^" -1

a factors b factors

=- x x x counting

a + b factors

x
a + b'

definition

t.
X X . x

*...

a factors

a factors

-x

y y y

a factors

a
y

10 . 12 x10
60) x x

12
a

10 factors

x x ... x

3E12:7.=.13
12 factors

i x
7

' a '77'1

b
X"

x
a

= x
1 ,

lc

b-a

41

when b > a

46

,

definition

f

e-



berets* Set 2.2

4

(1'- 6) ire guesses

Sol. 2.2 - 1

1) 5 2) 20

3) 12 4) 6

5) lb 6) 9

7) 1 8) 0

9) 1 10) -1

11 positive 14 negative

13) guess, less than

14) guesi, greater than
A

15) '232's 232 = 279841 .

16) 233 ' /3
1
=

17) (232)2 =

4 . )(23 )

(7)
18) i.023) = . m

41000

279841
2

. 00 0 00 02 79 84 1
10 1, 000, 000, 0 00, 000

19)(a) 66; 62 = 46656 (30 + It) = 46656 x 30 + 0656 x 6

46656(30) = 46656 x 3 = 39968 Si 10 = 1399680
_

+ 46656(6) = 279936 279936
$ 11179,616

(b) 6° = 6
9

6
2
a 10077696 (30 + 6) =

10077696 (3) x 10 = 30233088 x 10.= 302330880

1 + 107696 (6) = = 60466176
36;79105b

4 7



Sol. 2.2 - 2

1

(c) 6
13

6
11

6
2

= 3627 56 (30 + 6) ..

362797' ) x 10 = 1088391168 x 1Q = 10883911680

362797056 (6) = 2176782336

130606 94016

a

20)(a 126 = 124 122 ='20736 (144) =

20736 (100) = 2073600 t

20736 (40) = 829440

20736 (4) = 82944

985984

(b) = 126' 12
2
= 2985984 (144) =

2985984 (100) = 298598400

2985984 (40) = 119439360
4

2985984 (4) = 11943936

429981696

(c).
1210

128 121 = 429981696 (144) =

429981696 (100) = 42998169600'

429981696 (40) = 17199267840

429981696 (4) = -1719926784

61917,364224

Fir

4

Notice that in each of the above there is only one calculator computation

(i.e., multiplying by 4).

21) 2
17

= 131072

22) 2
34

= 2
17

2
17

= 131072 (131000 + 72) =

131072 (131000) = 17170432000

131072 (72) 943 71 84

17, 17 9,86 9, 184'

48



(Sol. 2.2 - 3

On some calculatori this calculation can be done entirelyNpn %he

calculator but 2
34

goes into scientific notation.

23) 515 510
55 = 9765625 x 3125

9765625 x 3100 = 30273437500

9765625 x 25 = :244140625

30 ,517578,125

24) . (a + b) 3 = a3 +3a2ab +'3ab2 +

(515) = (55)3 = (3125)3 = (3100 4= 25)3=

31003 + 3 x 31002 x 25 + 3 x 3100 x 252 + 25
3

31003 = 29791000000

3 x 3100
2

x 25 = 720750000

3 x 3100 x 252 ;= 5812500

25
3

15625

30,517578125

ti

9

.....

4 9 4



- . Sta. 2.3 - 1

Exercise Set 2.3

1)

3,-'

8,370,000 2)

..$

29,000- 4)

5630

28.47

5) 627.3 6) 3333.8

7) 31,500,000
,

8) 953.7
V

9) 13,200,000,000,000,000,000,000,000

10) 30,000,000,000

11) 5,000,000,000

12) 6.9530 x 104

13) 8.34732 x 10
5

14) 1.46 x 10
2

15) 1.0 x 10
5

16) : 1.47324 x 10
5

17) 5.328 x 10
2

18) 1.8435 x 1
02

19) 2.3764 x 103

'20) 2.5 x 10
11-

21) 5.878 x 1012

22) 6 x 10
23

I.

23) 656100 or 6.561 x 10
5

6.24 05 624000_

+13.21 04 + 32100

656100
. -..

.

24) 1.2 x 10
4

.- 12000
,

...
I

1.44 08 144000000

1)100

A



25) 1.1872 x 107 =

5.6 x 104

11,872,000

56000

2.12 x 102 212

26) 6.25 x 1010
=

2

112000
56000

112000

, 11,872,000

62,500,000,000

Sol. 2.3 - 2

27)

(2.5

3.75 x 103 =

05) = 250,000
250.000

12500000000
500000
62 500000,000

3750

4 03 = 4000

2.5 02 = - 250
3750

28) 2 x 104
= 20,000

(5 06) 4 (2.5 02) 5,000,000
= 20,000

2

29) 3.72 x 105 S9,300,000) (500)
= 372000

12,500

my 6.5536 x 109

(400).3 (80000) 2 . (64,000,000)(6,460,000,000)
(62,500,000) 62,500,000

409,600,000,000,600,000 = 6,553,600,000.
. 62,500,000

51
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1)

3)

5)

7)

Exercise Set 2.4

a

1

1
. 1667

11) 3

13) 21

15)
1 s . 1111
9

17) = 1. 2
4

'19)

21) 1

23) a

-8
25) y

1

27) a4

3

29) cl L

31)
32

107 10.2
4= 6667

33)

3

x
4b

#.*

2) 2 IT

4) " YR(
6) 1

6
2i

8)

1
. 10)

8 = 125.

7
12)

28
= 3.375

Sol. 2.4 - 1

.tt

14)e--

16)

2

81 -

1

32

0247

= 03125

18) = 001

20)

10

.2

243 1922) 7 7. 593 75
-32 32

1

24) z5

:26) Zr7c4-

28) x3
y

7

3

30)- x I 40

32)

34)

Lk

1

9

1

9

= 1.5

5
1

( 5)

_ S = 14 1. 555.6



.

. ,9

....----.

'35) 0.1666 a I,

37)

36)w, 0.1250 . .1.
8

2738) 3.375 - -
8

391- 21 21

41)
[

.1111
.

643) 1.2 -
5

45) -2 a -2

4.7) 1 1
_

A 3
:41_

49) 32 8 ; 32'6 =1

50) 7-.25 2-.25 11 .7311;
4

51) 8 .5. 8.25 8.75 4.7568;
3 _3

52) (814 )
-2

11 81 I .0014;

..---

,0) 0.0247 --2
81

..-- -

42)
1

0.0313 S 32

44)' . 001 =
1

$ 1000

46) .2- .2

48) 7.5938-
243-
32

7
(7)

-.25 (3.5) -.25
.7311

Sol. 2.4 2

f

8A1 8 (2.8284)(1.6818) is 4.7568

4(\j53,1441) -2
27

-2 as .0014

53)' (-1511" )5 100'5 .10 ' 10' 1; ri Frj \I" i re - 1T T io; 4 1f\T 2,

6 1 + 1 51

54) .4796(.6127) .2938; .232 -5 - .23; .2938

2 8

55) (ZrT)4* (1.5518)4 5.7995; (33) 4 33 a 5.7995

50 (.25) 4 (.25)3 - 16; (.25) i (.25)3 is .25-2 I. 16

3 2 13

57) 9 140.2961 1*.6650; 272 -4 273 27. 1262.6650

581 7 4 (49) -.5 1; 7 : 4.17 - 1

v



Sol. .4

-1 .66'66 -0.999
4 = k = .25; (4 ) 14.. = .254

1:4142 1.4142 = 2;

1/2 -ii), ffiR51 4.§-7 and..( ) ar multiplicative inverses

.
2

k
2 2

62) 4 is the same as TT-.

44-

r

GA.

ti

if"

rt

54

O
sir

ii

r

id



1.10'

4

Nitre/sit Set 2.5
,

Sol. 2.5 - 1

- S51

1 .

.

4.12 x 10
-7

.

2) r 2.578 x 10
-3

\!' 4,..,_17/ 4) 1.247503 x 106

(1) 2.372 x 10
-2

6) 2.301 x 100
.

7) 1.0026 x 101 8) 7.85 x-10-1°

9) 9.80665.x 10
2

110- 8.64 x 105

.Q

1.37 x 10
1

11) .000147 12) 2,563,000

1) 57,000,000 14) .0000103

15)* .000003 16) 0600000682

17) , 26,900,000,000 18) .04574

19) .00 ... 091066 20) 29,977,600,000

,27 zeros

21) 0.00 00

22) 0.00 -,--any.nuaber

23) (0), 4 signiftpant digits

.1b) correc to the nearest ten

(c) r of error 13235: to 13244.

24) (a) .2 Significant digits

(b) correct to the nearest thousandth

(c) range of error .0265 to ,0274

25) I(a) 2.significant.Aigits

(b) correct to the nearest thousandth

(c) range of error .0605 to .0614 a

,\adrAlt

Y '

Ott

or



So1. -2.5 - 2

26) (a) 3 significant digits

correcto the nearest ten thousandth

(c) range of error .06095 to '.06104 .

27) (a), 4 significant digits

(b) correct to'the nearest hundred

(c)( range of error- 326650. to 326740.

28) 1.214 x 10
3

29) 47.32 x 10-3

30) 10 x 10
-9

31) 1.23456 x 10
3

32) 1.237 x 10
3
meters 33) 8.37,x 14 9 seconds.

34) 6.32 x 106 ton, 35)i 2.04 x 10
-3

liters

#

AR-

56

A

Pg.



iltjtrein. 8fe

1) x = 49

2) x = 16
+1

5), - 5

7) x II )43

9)

19)

21)

Sol.. 2.6 - 1

2) X I. 125

4). a =.4- 16 15- = trirr
6) c - 2

8)

a = ±27

$<,

. 10) 1 n = ±8

1

12) x 4. 4

x = 0 14) x = -3

1'
'16) x 5

28 =26t -4 24 = 231

12 = 6t a 2t'
2y+ 3 = -1 < 20) 3x + 1 = - 2

2y a -4 x- 3 .

Y
3(x-2) = 6(2x + 2) 22) 2(x - 2) = x.+ 1

- 6= 12X + .12 2x - 4 u, x.+' 1

-18 = 9x

-2 - x

23) , 3(x + 2) = -1(2 - x)

3x + 6 =,,,x -'2

2x.,= -8

X

x = 5

24) 2(x +.2) 4(x - 1)

'2x + 4 = 4x - 4

8 = 2x

57

4 x



25) (4x - 3) (-2)

-8x + 6

-5x

x

3(-x-8)

" -3x - 24

= -30

(26) 3(2x - 6)

6x - 18

4x

x

4,

=

Sol. 2.6 - 2

-2(3 -.x)

-6 + 221-

12

3

27) 3 - x + 2(2x - 1) = 4

3 - x + 4x - 2 = 4

3x + 1 =4

29)

31)

28) 2x + 4x a. -3

6x = -3

x = -1/2

2x + 2

2x + 2

5

3x = 3

x = 1

= 3(x - 1)

= 3x - 3

x

30)
3(3x + 2) 3x + 2

3x
+ 2(3 + 1)

x + 23=
x + 2

=

=

=

12

12

3

1.

-1

false x = -

32) false -x is any real number -

33) true

34) true'

35) false, x = -2

36) 4: 19

37) 1.70

38) 2, 70

\".39) .4 1. 70

58

1



leo:retell Set 2.7

I

Sol. 2.7 t f'

n 4n

1.6 9.1896 2.4 27.8576

1.7 10.561 2.5 32.0000

1.8 12.1257 2.6 36.7583

1.9 13.9298 2.7 42.2243

2.0 16. 2.8 48.5029,

2.1 18.3792 2.9 55.7152

2.2 21.1121 3.0 64.

2.3 24:2515

1) .8 + 2.1 = 2.9 answer is 55.7152
0)

2) .2 + 2.5 = 2.7 answer is 42.2243

3) -1.6 + 1.2 = 2.8 answer is 48.5029
P4, t V=

4) 1.3 + 1.3 = 2.6 answer is 36.7583

5) 1.4 + 1.6 = 3,0 answer is f4

6) 1.9 + .9 = 2.8 answer is 48.5029

7) .1 + 2.7, = 2.8 1,answer is 48.502;

8) 1 + 2.Z = 3.2 4 answer is 84.4485
;

9) 1 - 2

10) 1.1 - 1.2

11) . 1.15 - 4.92 I M
1.16 - 4.99
1.17 - 5:06 to nearest -hundredth 1:16

'1.18 - 5.13

12) 4442 - 3

13) 2.1 -

14) 2.12 2.15 - 19.7
2.14 - 19.43
2.13 - 19.16
2.12 - 18.90

59



15)
n
4.

1.16

2.12

5

19

16) 5 x 19 = 4
1.16 + 2.12

=
45.28

= 94.3532

theCictuil value is 95.

17) because of ..our approximations

18) 2

19) subtract

2.1 - .8 = 1.3

1.9 -.9 = 1

2.7 - 1.3 = 1.4

20)

21)

22)

23)

24)

25).

26)

27)

2.2 - .7 = 1.5

2.8 - 1.4 = 1.4

2.9 1.1 = 1.8

2.12 - 1.16 = 0.'96

3

answer is 6.0629

answer is 4

answer"is 6.9644

answer is 8

answer is 6.9644

answer is 12.1257

answer is,3.7842

Sol. 2.7 - 2

n
3n

n
3n

n
3n

n
3n

0 .4 1.5518 .7 12.1577 1 3

.1 .1161 .5 1.7321 .8 2.4082140

.2 1.2457 .6 1.9332 .p 2.6879

.3 1.3904 I.

27) .3 + .4 = .7 answer is 2.1577

28) ' .2 + .7 + .9 answer is 2.6879

29) .1 + .9 = 1 answer is 3

30) .3 + .3 = .6 answer is 1.9332

60



Exercise Set 2,8

10n

12.5893
15.8489
19.9526
25.1189
31.6228.

n 10
n

1.6 39.8107
1.7 50.1187
1.8 63.0957
1.9 79.4328
2.0 100.000

2) 10
.1

10
.6

. 10
.7

= .5.0119

3) 10'
3

'10
.9

= 10
1.2

= 15.8489

4) 101 10
.4

= 10'
6

= 3.9811

5) 10 .4 8 x 10
.4

10
.7

= 10'
5
= 3.1623

6) j-0747 = 10'7 = 5.0119

7) {10'4 )5 = 10
2
= 100

4

8) (10'9) = 10
1.2

= 15.8489

Tmr- 5
9) 10 = 10* = 3.1623

Sol. 21. - 1

10'
6

x (1.7 )
2 2

0 10 .5
3.1623

10 1
10

10) = 10
.5 15

11) Both contain the sequence of 'digits 12589254 but have the decimal

points in different places.

12) ,
The sequence of digits is the same but the placement of the decimal

is different.'

13) 2.1 - 125.892'5

3.1 - 1258,925

14) Multiplying by 10 moves the decimal point one place to the right.

15) *101 102'1,= 10
3.1

411

61



16)

a

lOn 10
n

Sol. 2.8 - 2,

-.1 .7943 -.6

-.4

-.2

-.3

.3981

.6S/0

.5012 ..

-.9

-.7

-.8 2.1585 I,

-.5 .3162 -1.0 .1000

'17) They 'have the same sequence of digits as table 3 but in the reverse
order. For example, .9 - 1 =°-.1.

-
18) 10

1 .1 / 9
x 10 = 10 =-/.9433

19) J107 = 10-.2 = .6310

20) tul'4 i 10-'9 = 10
2.3

= 199.5262 A

(

21) (10".3)3 .9
= 10 = .1259

1.3
x 107_

3

= F7717 = 101'2= 15 89
i0 .8 4

2

23) (10 )
3

10-'44= .3981

24)
10 x 10

.9 -.3
10

-1.2

= 10-'8 .1585

25)

.4 4-
10 10

2.8
10

1.5
x

1.3
10 s

=
-.3 =

J-171077- 10

62
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I

103'1 = 124.92,54



Exercise Sot ,2..9

2)

4)

6)

8)

a .

1)

3)

7)

101og 12

13 101og 13

101°g 1/2

x 143 27

- 9) x =. log 1 10)
487

11) x = 1bg10 1000 12)

13) x = log10 2 14)

15) x = log10 10

16) (7) x = 3 . (8)
(9) x =0 (10)

(11) x = 3 (12)
(13) x .3010 (14)
(15) x= 1

17) log10 1000 3 18)

19) logy 32 = 5 20)

21) log3,7 26.33 = 22)

23) log 3 = .4771 24)
10

1
25) 108

10
= -.4771 20)

27) log10 +00,000 = 5 28)

Sol. 2.9 - .1

10108 .07

2846 lolog 2846

101°gt

x II log
2

16

x la log32 2

x = log10 .1

x =
1c4g10 387

x ='4
x = 1/5 = .2
x -1
x = 2.5877

3

log10 2.= .3010

log10 6 = .7781

'log10 .01 =

In 7.39 = 2



Exercise Set 2.10

1) Proof of II: (log (ISL.. log x - log y)

(a) *101°gin

(b) x = 101°g x, y 101"

(c) 10
log x 10log x - log y
og y

10

0.8nn, (a) ',(e)
'log10 y

x - log y

Sol. '2.10 -

kog (74.1 x -1.64) 18 log 74.1 + log 1.64 = 1.8698 + .214'8

= 2.0846
102.0846 = 121.5066

log (.163 -; A.18) = log .163 - log 2.18 IR -0.7878 - .3385

= -1.11163

-1,1263
10 = .0748

log (82.71.4) 18 1.4 (log 82.7) = 1.4(1.9175)

= 2.6845

102.6845 = 483. 62.39

5) log 3 34 s'
1 leg 34

'I 3 (1.5315)

= 0.5105

100.5105a

64



6)

7

0

log (38.5 x 62.4 )

Sol: 2.10 -

= log 38.5 + log 62.4 - log 71.8
*No

= 1.5855 +1.7952 - 1.8561

= 1.5246

= 33.4657

= log 143.6 - log 71.2 - log 84.7log (

71.8

101.'52 476

143.6
)

z x 80(11

= 2.1572 - 1 :8525 - 1.9279

= -1.6232

10-1.6a32
= 0.02 38

log (23.7 x 41.32) = log 23.7 + 2 Jog 41..3

= 1.3747 + 2(1. 6160)

= 4.6067

104.6067 = 40429.6 517

1"9) x 81.2)'= 3 log 64.5 + log 81.2

.1.. (1.8096) + 1.9096
5

2.2715

10
2.2715

= 186.8530

10) log (61.2 (43.6)1.3 ) = log 61.2 - 1.3 log 43.6

1 0-0'3
446

= 1.7868 - 1, 3(1. "6395)

r
- 0.3446

".4523

11) log .(45.6 x 34.02) = .6 log 45 + .Q2 log 34

.6(1.6532) + -.02(1. 53 1 5)

= 1.0225

101
022

10.5317

65
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Exercise Set 2.11

1) log x, = log15 + log 23 - log 267

2) log x =, 2 log 23 + log 35 \

3) log x in log 6720 - log 7.6 - 14 14

4 log -v`-2x = 3 log 41 + -5 log 23 - log 17

5) 14.a 2 log b + log e
.

6) log a,= log bp. - log c - k log d

7) log xy = log x + log y ig a + b

8) lOg (y) 12 log x - log y = a - b

9) log X2 2 log -x = 2a

10) Lig = log x + log y - 2 log z a+b- 2c
z

11) log 1000z if log -1000 + log z = 3 to c

12) log (.01- y) = log .01 + log y ai -2 + b

13) log x(F = logx+klogy=a+b
2

14) log rry 1/2(log x +

15) x = 3
5 Ar

17) t-, x 52 = 25

19) x = 36 . 6

y)
a b
-2

16) x = 3(5) = 15

Sol. 2.11 -

x = 100(5) it 500

20) x y2 z3

21) log(j t0 = 3 22) log 100 = log 5
3 lc10 =

J.M e

'10° x '
.

100,000 = x x = '20
_L ,

\ 23) log.x = a ==* 10a = x

102a..3r (104)- -2 2

. ,
So antilog 4s * x2



t_

-24) log x,40

".

'Wm,' 10a =1c

10
i
4
-2 (

= 10
a
1. 10

2
= 100e 10a

SO antilog -a + 2 = 100x

25) log x a ===.4. 10a:4

log y ..1 m=40. 10 = y
...

10
2a

=
x2,

10315 = y3-

12
10

2a-3b
= -- ' '

Y So antilog (2a - 3

26)- 3a = 30

x Log 3 =Jog 12

1og_310. 1.4771
x = 3.096

log 3 .4771

27), 2x = 10

x log 2 = log 10

log 10 1

. log 2 ,3610
x 3'.3219

28)

. .*

x log S 0 Log .5

'16C .5 -0.3010
log 5 .6990

cm -0.4307

4 41

.

29)-

X

.."

4X 6 =-2 l

x I log 21

log 21 1.3222
,x log 4 ..6021

30) 4 3:141 rip.12

2.14962

x log 3.14 = log 5.12 a

x)= 121311L2 .7093

4969
1.4273

log 3.14

68

x
2

3
y

So :2.11 - 2

a *

a

-01



te

Acs

sa

rcise Set 2.3,2

1) 2.5 = 1.4, (:5, 1.4) on graph

1(2) 21'5 = 2.8, (1.5, 2.8) on graph

2.5
3) = 5.6, (2.5, 5.6') on graph

L"4"p 2-'5 = 7, (-.5, .7) on graph

5) 2
-1.5

= .4, (-1.5, .4) on graph

6) - 10) Y 1°g2 x
ympO 2Y = x
y log 2 = log 'x

A Y i26..21
log 2

7) (5, 2.3)

9) (7, 2.8)

11) -'13) see graph below

6) (3,1.6)

8) (6, 2.6)

10) (.7, -.5)

ww/

0

dr

CJ

044

Sol. 2.12 - 1

a.

o

69

.4

iP

A

$

4

-14014!

% Ow
PI

ww
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Sol. 2.12 - 3

14) They fit exactly each other.

15) They are symmetr about y= x because these functions'are inverses
of each other.

16) - 17) see graph below

412- (4-17)

411

3 4 C 6 7 9
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Solutions to Chapter 2 TEST

1)
.

log n = 1 4- log 2
log n = log 10 + log 2
log n = log (10.2)

n = 20 siP

3)
4

logb 81 = T,
b4 = 81

b = al3/4 log 16 - log 15
b = 27

4

.It

So. T 2.13 - 1

t
2)

3x
3X (32)Y
x- = 2y

4) .i.6.( is > 10
x(log 16 - log 15) > log 10

x > 1

log a 54 = loga 33 . 2

= 3 log; 3 -4- log 2

= 3c + b

32y
+3

7) =/ 32Y +3 _1= 34
. 2y +3 = -1

1 1..

2y = -4

y = -2

9) (x I x >.21

11) 30(3-1 3-4) .
=

1( 3) 27

r
12) (2. 7)(10-1) = .27 (D)

13) 2x+.3 = '8

23

x + .3, ... 3 -

i = 2. 7 (C) .

7 2.

x > 35.67
x = 36

6) y = log 5
by = 5

10
2y

= 5
2
= 25

-5/2
8) x 7 32

X =
,1

=

10) 3.472 x 10-4

a_

,

s

\

.1%

4



14)

15)

16)

-1/2
((. 3)41 =

-2/3 = 9
-3/2

= 9

1p

3
3

. 3
1/2 3-1

37/2 31/2

36/2 = 27

33 = . 027

=
+ 1;3 =

33/2

(B)

(E)

+ 1
(A)

Sot. T. 2. 13 - 2

4

27

17) 33/.2 = 17 (F)

18) (-27)-2/3 =
-1 (G)

9

1 (0. 000027)(106) = 27 (B)

27
p 20)

271/2
270 3-3

27
1/2 1 triT

33 27 (G)
a

-\21) (34562,1)2 = (345600 + 21)2 = 34156002 + 2045600)(20 + 212

345 02
2(345600) 1)

'212

= 119439360000
= 14515200
= 441

119453875641

73



i
l
1
1
1
1
1
[
1
1
 
i
l
l

1
1
1
1
1
1
:
1
1
:

l
i
 
r
i

i
 
I
l
i

i
I
I
I
I
I
:
1
1
1
 
1
 
1
1
1
1
:
1
1
:
1
1
m
.
1
1
:
:
:
:
:
:
1
2
4
1
:
=
1
:
1

1
I
.
 
1
:
1
6
1
:
 
n
i
 
I
i
i
i
i
d
i
l
l

i
l
 
:

1
1
:
 
I
!
:
 
.
:
1
1
0
1
:
:
 
1
:
1
 
1
1
1
:
1
1
1
!
!
!
!
!
!
!
W
M
:

1
1
1
1
1
1
i
l
l
i
i
1
1
5
1
1
i
i
i
i
i
i
i
i
i
i
i
l
l
i
l
l
i
 
0
1
 
I
l
i
1
1
1
1
1
1
1
1
i
i
l
l
i
l
l
i
i
i
i
 
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
g
i
i

1
1
1
1
1
1
1
1
1
1
1
1
9
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1

!

1
0
1
 
M
I
 
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
1
1
1
W
H
I
M
 
i
i
i
i
i
i
i
i
i
i
i
i
f
f
a
i
i
i
i
i
i
i

I

0
i
l
l

:
:
:
:
:
:
:
:
:
:
 
:

e
 
:
.
:
:
:
:
:
:
:
:
:
:
:
:
:
:
.
:

1
1
1
1
1
1
1
1
1
1
i
p
i
l
l
p
i
l
l
p
1
1
1
1
1
1
 
1
 
1
1
0
 
i
l
l
 
p
i
r
l
i
p
l
i
n
i
i
i
i
i
 
R
I
 
i
i
i
i
i
i
M
B
R
E
I
M
I

1
.
.
:
,
.
.
 
.
:
.
 
.
.
1
1
1
.

.
 
L
.
.
1
1
:
.
.
1
.
1
.
 
1
1
.
1
 
I
I
"
 
s
o
.

.
 
.

m
.
o
.
.
.
 
n
o
 
0
.
.
.
.
.
 
.
.
 
W
W
W
W
W
W
W
W
W
W
W
W
 
.
.
.

I
1
1
1
 
I
N
 
i
i
i
i
i
i
i
i
i
i
i
i
l
l
g
i
l
l
 
1
1
1
1
1
1
 
1
1
1

I
 
i

i
l
l
 
I
 
i
l
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
F
T

I
4

.
!
.
-

1
1
1
1
1
1
1
1
1
F
1
1
1
1
1
1
1
1
1
1
1
1
1
 
1
1
1
1
1
1
1
g

.
1
1
1
1
1
1
1
1
1
0
7
1
1
1
1
1
1
1

1
 
:
1
1

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
p
l
i
l
i
v
e
l

1
3
1
.
1
1
4
a
.
 
1
0
.
:
 
l
o
a

1
 
M
e
1
1
1
1
,

a
 
a
m
e
0
.
1
.
.
-
m

G
I
V
A
I
L
J
I
I
K
O
V
I
I
I
N
V
o
l
l
e
 
M
M
O
O
M
M
O
N
O
M
M
O
N
W
I
R
M

l
i
v
p
-

V
 
,
I
i
.
 
a
l
,

o
p
s
i
m
p
p
m
s

I
m
m
o
 
I
I
 
f
O
O
M
O
M
O
M
 
1
1
1
1
1
0

1
1
i
i
1
P
-
1
1
 
I

I
 
1
1
1
1

11

0
 
1
 
I
 
I
I
I

1
1

1
1
1
 
1
 
1

I
 
1
1
1
1
1
0
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 
I
I
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

i
l
l

I
:
1
1
4
1
1
1
1
1
1
1
1
1
M
 
1
 
I
I
 
1
1
1
1
1
1
1
 
1
1
1
1
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
°
1
1
1
1
1
1
1
1
1
1
1
1

1
M
O
 
1
1
 
I
L
I

1
1
1
1
1
1
:
1
1
:
1
1
1
1
M
T
M
E
R
O
M
E
M
M

1
 
1
1
1
1
1
 
4
1
1
1
1
1
1
1
1
1
1
1
1
 
I
 
I
I
 
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
1
1
1
5
1
1
1
1
1
1
1
1
1
1

I

1
M

IO
N

E
W

L1
1:

:::
M

ea
11

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 
1
1
1
1
1
 
I
I
I
 
1
1
1
1
P
A
I
I
I
I
I
I
I
I
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

1
 
1
1
1
1
4
1
1
1
1
1

:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
1
4
:
:
:
:
:
1
1

I
 
I
 
1
1
 
I
 
I
 
I
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

i
l
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

i
i
 
1

1

1
1
1
1
1
1
1
1

J
1
1
1
1
1
1
1
1
1
1
1

1
1

I
l
l

l
i
 
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

I
 
i
l
l
 
1
1
1
:
1
1
:
1
1
1
1
:
4
1
1
6

1
M
 
a
l
:
:
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
 
1
1
1
 
1
1
1
1
1

I
I
I

I
1
 
1
1
1
1
 
1
1
1
1
g
,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

I
I

1
1
1
1
1
1
1
1
1
1
1
 
1
1

1
1
1
1
1

1
1
1
1

i
1

1
1
1
1

1
1
1
1
1
1
1
 
I
l
m
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

1
 
1
1
1
1
1
1

1
1

1
I
I
I
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.
 
1
1
1
1
1
1
1

!
 
1
1
1
1
 
1

1
1

1
1
1
1
1
 
I
I
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 
I
W
O



11
m

a ISM
 a

.1,



Exercise Set 3.1

I)

3)

7)

9)

C

ZY
XY

ZY
XZ

XY
XZ

XZ
XY

11

11)

2) IX'
XY

4)

. 6)

.8)

ZY
X2

BC2 + AC2 BA

BC
2
+ 8

2
-= 17

2

BC
2
+ 64 = 289

BC- = 225

BC = 15

-0

Sol. 3.1 - 1

15
sin 4 A = T7

8
cos 4 A = 7

15tan 4 A =
8

cot 4 A = 8
15
7

sec 4 A =
17

17
CSC 4 A =

.15

AC2 + BC2 = ?rB2 sin 4 A =
24
26

10
2
+ 24

2
= AB

2
.cos 4 'A =

26

10

MO .+ 576 = AB
2

tan $ A =
10

24

676 = AB
2

cot 4 A =
24

10

26
4

26 = AB , sec i A =4 10

26
\ csc 4-A =

24

/
Y

1
. 1

AC
2
+ BC

2
= AB

2
sin "i---, A . 7

AC
2
+ 1

2 . 2
2 IX

cos 4 A =

1

=

f-i

irAC
2

= 3 tan A -4*

i-

1
AC . ITT oot

7 6

A=

sec 4 A

csc 4 A ----

2 2113

'Fr

4

.1



4

AC
2
+ BC2 = AB

2

t
2
+ ,2 = AR

2

-AB

sin i A
.1. t + 1

cos 4 A t.

tau 4!A = 7'
t

I

cot 4 A =
t

1

sec 4 A = iTTE
t ..

csc 4 A = 177717
1

Sol. 3:1 - 2

13) Because 2 angles of one triangle are congruent to 2 angles of another

triangle.

14) sin '4 B = .7193

sin 4. E = .7193

15)
9.66 EF

10 3

E! = 2.90

,16) cos 44 - 12
BA

17) 102 + 9.62 = AB2

i3. 90 = AB

they are the same
because the angles

are the same.

3
cos 44 =

DE
r

3 DE
cos 44

4.17 = DE

212 + 32 - DE
2

4.17 = DE

csc 4 A == BA sec -4 B
BC

csc 4 B =
BA
--
CA

P,ec 4 A

Thus csc x = sec <90 - x)

sec x = csc (90-x)

7?

J

or

4



19) tan 4 A

20)

tan 4..B

sin 0
0

cos 0°

sin 1
o

BC

CA
cot 4 B

CA cot 4 A, tan x = cot (90-x)
BC

m

\ cos 1°
.

sin.15
o

= .2679

0

.0175

cos 15°

sin 30 = .5774
cos 30

sin 75

sin 75

21) sec 4 A

csc

(

3.7321

BA

CA

BA

BC

BA
csc AA' BC = BC = CA . cot 4 A
sec 4 A 71X- 1 BC

or cot x = tan (90-x)

sin 4 A

cos 4A

sin 4 A =

cos .4 A =

= tan 4 A

BC

BA

CA'

BA

Sol. 3.1 - 3

BC
sin 4 A g 4 BC = tan

BAcos i A f,1,

BA

1

22) csc 4 A =
BA BA 1 because BC < AB
BC.' id- >

23) sec 4. A ,
> 1 because CA 4 BA

ce_ CA

\

24) \-Aan 4 A =
BC

'

.> 1 when BC > CA
BC

CA CA

25) As the Measure of an angle increases the length of the opposite side

increases whilt_the length of the hypotenuse remains constant.

4

78

01



--1

Sol. 3.1.- 4

26) As the measure of an angle increases the .length of the adjacent side

decreases, while'the lefigth of the hypotenuse remains constant.

BC
27) tan 2) A =

BC =sin 4 A
CA BA

since BA > CA

BC BC
CA BA

28) A triangle cannot have 2 right angles; division by zero is undefined.

29) If sin 00 0 the opposite side would have length = 0.

If cos 0° = 1 the adjacent side and the hypotenuse would be the same

length.

30) true

31) false

32) true

33) true

34) true

35) false

79



Exercise Set 3.2

Sol. 3.2 = 1

4 .

'

E
BA

3) 412
FA

5) AI 4c AG L AE < AC
I*

6) One, because the length of the adjacent side and the hypotenuse are

.

nearly the same.

7) Zero, because the length of the adjacent side is very near zero.

8) Because thetlength of the adjacent side decreases and the length of

12)

the hypotenuse remains the same.

1

7 4

2 <

5 >7

.256

3

4
and

5 alit 1
2

27 'and

< .583

. 2

1
>

5

; 4

and

>

22

4
IT
.1

1 1

.256 .583

13)
x

> tti- because when the reciprocal of each side of an order rela-

. tion a taken the order is reversed.

14) sin x
a

15) cos x

16) tan x

17) > r

18)

19)

20) decreases

so



21) decreases

22) decreases

' 23) Aecreases

. --24) decreases

25) decreases

161,Jr

Sol. 3.2 - 2

Jtunction value.near'e.
.

behavior
02 to 90°

.

value near 90
o

.

sine near 0, increases near 1-

cosine near 1 decreases near 0

tangent near 0 increase,
.

very large

copecant very large decreases' near 1

secant near 1 increases very large

angent very large decreases near 0

27) The sine of an acute angle is always greater than 0 and aess than 1:

28) The cosine of an acute angle is always greater than Wand less than

1.

29) The tangent and cotangent of an acuterangle is always greater than 0.

30) . The secant and cosecant of an acute angle is always greater than 1.

r
-81
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Exercise Set 3.3

1) stin 30 + cos 45

VAi
, ff- +

'
416. 2 2

4. 0-
2 _.

.7071 = 1;2071

..

1
1 + 1.4142 = 2.4142

2

I

2
-1,

.- Vi

sin 30 cos 6
_....

60 + cos i0 sin 60

1 (1) 4. 11-3-* (ai =a) i + 1 = 1
2 2 2 . 4

1
4

:5 (.5) 4 .87 (.87) .25 + .75 = 1
op

1 = 1

1 + tan 45

(A} 1 1 =4!

(B)' 74- = 2

(A)

(N)

(C)

( B)

(C)

40.
,

,11

2 2
,

2 cos 3b + 3 csc 30

1,5" 101'i(--) 4 411, (-2) = Ji7 -
1

2(.8660) ± 3(2) 7.7.732J.

0 4. t, = 1.7321 +..I.,= 7.7321
, -. ..

cost 30 + sin
2
.30 "/

.(7- ) N. (I) .. z 4-, T, = 1
. ot ' III

° ' , 2

7
"a .7500 + .2506 .=r 1(.8660)

2
.,,;10- (.5)

.....

....

1 = 1

1.2071

rd

4
82. *

7

Sol. 3.3 - 1

4

Ik'q

J--"'

vat



L .

; Sol. 3.3 - 2

6) Z co s 45 - 3 cot 60

(At 2 (TO .. 3 ( III 3 IT;

(B) 2(.7071) - 3(.5774) (.4142 - 1.731e1 = -0.3178

- li% 1..4142 - 1.7321 = -0.3178

7) sec 45 - 2 'cos 60

(A)' - 2(1) - - 1

(B) 1.4142 - 2(.5) = .4142

(C) 117, '1 1.414 1= .4,142

'8) sec 30 + cic 30

9)

11)

131

,

(A)

(B)

(

.2,

1.1547

2 aT

2

+ 2

+ 2

=

.=

=

2 a
3

3.1107

1.1547 + 2
3

4

elb

+ 2

= 3.1547

12)

14)

'83

.

41
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Exercise Set 3.4

1) (a) 45° 7' 12"

ti

S

Sol. 3.4 - 1

1
(b)

120
1000 3600

1000x z 720

x z 432 seconds

432" z 7' 12" 7

1

2) (a)

(a)

390 45'. 18"

879 -12''54"

(b) /

(b)

755 _
1000

1.000x

x

2718"

-2-15-

3600

z 2718000

- 2718

z 45' 18"

--x-
1000 3600

4) Si' 2' 15"

ap I

(b)

100/
x

774"

3 75

= 774000

= 774

= 12' 54"

'-

10000

10000x

'x

135"

3600

z 1350000

z 135

- 2' 15"

b'

5) 50.5- grads 2, 45.45° z 45° 27' (b) 450

41000 3600-

1000x z 162000

)' 1620

162" - 27'.



1

(a) 13.5 grads = 12.15° = 12° 9' (b)

7) (a) 14.175°

G

8) (a) 68.38750

9) (a) 82.0833°

10) (a) 70.505°

Sol. 3.4'- 2

150 x

1000

1000x =' 540000

x = 540'

540" =- 9'

(b)- 10'

10' 30"

6304

3600

(b) 23'

a

2

= 600"

= 630"

1000

175

= 1380"'

4 23' 15" = 1395°

1395 . x

3690 1000

x =

387.5
= .38751

1000

(b) 5' = 300"

3049 x

3076 I000

36x = 3DOO

X -= 83.33

83#.33

1000

(b) 30'

30' 18"

85

1818

3600

3600x

33 4

1800"

= 1818"

1000

= 1818000

505

1

p



Sol. 3.4 - 3

11)9 8122 5° (a) and (b) both obtained by muorltip4ing by .9

12) 43.5° (a) and (b) both obtained by multiplying by .9

, S sin 4 A . 4

sin-1 3 A = 53.1301° = 53°7' 48"

C m 4 B = 90 - 53.1301° = 36.8699 °4= 36°52'12"

14)

4

15) .9940

17) _error (csc x > 1)

19) x = 1°

y 4,631;9°

21) x = 45.9°

59.8P

22) x y = 39.3°

23) sin x, sin-1X

cos x, cos-lx

0 H. MS, 0 H

in, ex

86

5
tan 4 3 =

m 4 3 = 22.6199°.

m4 2 = 90 - 22.6199° = 67. 3801°

m 4 1 = 22.6199° = 22°37'12"

4 = 67.3801° = 67°22'48"4

16) 78.9905° or 78°59'26

18) error (sec x > 1)

20) x = 42.3°

y --- 47.7°

16.3 .

+,

--p R, sP



Exorcise Set 3.5

1) x = 7.4 (tan) 2)

' 3) 87.4 (tan) 4)

5) a= 11.5 (sin) 6)

7) x = 49.4° (cos) 8)

9) 3.0 (sin) 10)

11)

4 12)

sl.\10697

46°

Sol. 3.6 - 1

14' = 46.233°

x = 57.9 (ism)

43° 46' = 43.766
o

x = 46.6 (sin)

2x2 = 83.2

x = 6.4

x = 44.9 (sip),

x = 40.7° (sin)

x = 218.(04) (tan)

The plane's altitude is 218 meters.

47
o
2 = 47.37

0

x = 12.(17) (tan)

The tree is 12 meters high.

x ,= 70.2859 (tan),

The -"fire is 70 meters away.

37° 53' 37 .88°

= 4.42 (sin)

The altitude to the longer side is 4.4 cm.

a



15)

N

I

Sol. 3.5 - 2

x 3 7. 08 (tan)

37.08 m = 370. 8 dm.

1 meter = 10 decimeters

The spire is 37f dm, high.

18° 45' = 18.75°

x = 176.75 (cot)

The buoy is 177 m. away.

x = 2.56 (cos)

The altitude is 2. 6,

x = 15.32 - 14.32 = 5.4

The other diagonal is 10.9.
.....

y = 20.8 (cos)

z = 69.2

The angles are 41.6° and 138.4,.

CD. in. 554.7

CA = 1026.2 (cot)

(cot)

I

DA = 471.5

The ships are 472 meters apart.

88



20)

IA 4 ABC, tan- 63.81°

Sol.. 3.5 - 3

2.0353X = AB

AB = 2.0 353Xin & ABD,'s ten 42.5° ..
X + 1000 X + 1000

. 9143X + 916.3 = 2. 0353X

416.3 = 1.1190X

818.85 = X

. The river is 819 meters wide.



Sol. T 3. 6 - 1

Solutions to Chapter 3 test

I

2)

4)

6)

.8)

10)

false

true

false

true

true

1)

3)

5)

7)

9)

true

true

false

false

false (15°03' --,*15. 06.°)

tIT Fa- + VT1 1 a)
2 t 2

b)

12 a)'

1,)

13 a)

b)

144)

b)

15)

17)

'1.5731

q)2 (

3

2

g+Ji)2 = +
2

= 1
4

16)

f

1r
3

2. 3094

7-_2-

2.3094

37.255°

f3 4r.ty/C,,
3 3 3

4 41T4=

-*

78.525°

sin 54.2 o
=

csc-34 2° - 10.7

10.7csc 54.2° = x

x
cos y =

y- =

y =

10 7

10. 7

=

'1

17.5

-
cos

1

(

'52. 3°

17 5

S 0

h.



18 a)

V.I.- ..., .

Sol. T:' 3. 6 - 2

cos. 88. 2° = x
1

0. 0314 = x

side of polygon = . 0628

perimeter of polygon = 6. 2822

b) The perimeter of the polygon is very nearly the circumference of
,

he circle. A

... *The plane'

b) 375 mph

e

. .
peed is 550 ft/sec.

r

91

A

4

700tvi 23° x

cot 23° =
700
x

1649. 0967 = x

,

I

1

.

,.



Sol. 4.1 - 1

Exercise Set 4.1

3
2) x3

3)
Y3

4)

x3

, x3 y3

.

5)
1

, 6)
, 1

x3 Y3

t

7)
3
< 0, y

3
< 0 and the quotient of two negative numbers

is positive.

8) sin 8- cos 9-3_, sec 9-
3

and csc e"3 are negative because

the quotient of a positive and a negative number is negative.

Tan 49.
3

and cot 6)...
3

are positive.

10)
4,,

14) '1

Y
4

15) sin e" 0 because
4

4r. 4 0. Cos G-4 ;I. 0 because x
4
> 0.

16) sin t9-
4'

tap Q4, cot 6-
4

and csc 6)- are negative because the

AO

quotient'of a,spositive number and a negative number is negative.

1
Cos e4 andsece- x4

S-4 x4arepositivebemusex,>0 and > 0.

. of17) sin 00 ordinate A 0= = 0; A = (1,0)
s ,distance to origin 1

t

4



Sol. 4.1 - 2

0 abscissa of A. 1 = 1; A = (1,0)18) cos 0=- =
1distance to origin

ordinate of A 1
19) sin,90° =

..----
distance to origin 1

-' 1; A = (0,1)

o abscissa ofA 0
20) cos 90 a = = 0; A = (0,1)

) distance to origin 1
f

0 ordinate of A 0
21) sin 180 =

distance to origin
=

1
. 0; A * (-1,0)

J

22)* cos 180°
abscissa of A

= :-.
1 = -1i A = (-1,0)

distance to origin 1

23) sin 2700 = ordinate of A
distance to origin

°
abscissa of A

244 cos 270
4istance to 'origin'

=

25) sin 360° =
ordinate of A
riistanoe ro origin

abscissa of A
26) cos 360

o
=

absci
distance to origin

27)
k 0

tan 0 =
ordinate of A
abscissa of A

28)
r
tan 1

800
=

ordinate of A
abscissa of A

=

=

=

-1

1

0

1
-

2
1

1

1

-1;

.

0;

=.0;

r

= 1;

A = (0,

A = (0,

A = (1,0)

A = (I,O)

-1)

-1)

= 0; A = (1,0)

; A = (-1,0)

270 :

abscissa of A 0
0 =

ordinate of A -1
tan29) = is undifined;. A = (0,-1)

30) tan 360° = ordinett-tf A = 0; A = (1,0)
abscissa of A

.31)

.

1 UL
OA = 1 OB = AB .= or t-7

/

i r2 5
).

A k 2

0 E FE . 1.414 0.707sin 45 = = 7 .
2 2

1

, r





37)

Sol. 4.1 - 4

cos -,225° =

csd 21Qt 1

.5

39)

40)

tan 150° = =5

-A g
2

trf -.707
2

4.

OA = , AB = .5, OB = .5 ri

= (7.5 IT3, - .5)

-2
a

OA = I, AB = .5,, OB = .5 try

A = (-.5 trY, .5)

-1 _ _ -1.739
3 3

OA = 1 BO
2

r2-
2 2

1

/

r2-
2

2

AB =

= -.577

AP.

54,



Exercise Set 4.2 k

2)

3)

4)

5)

6)

7)

8)

9)

10)

1j.)

Sol. 4.2 - 1

-,-

G .

A

,

sin a-- c 0
.

tans- cot01 sece- csc

acute .

obtuse
reflex'==270
2704creflex4:360

1st quad.

2nd quad.
3rd quad.

-4th quad.

pos.

pos.

neg.

neg.

pos.

neg.

neg.

pos.

pos.

neg.

pos.

neg.

A i 1
ipos. pos. I pos.

neg. 1 neg. pos.

pos..; neg. neg.

neg. i pos. neg.

A, secant is

1.

sec
2S

csc
2
9-

a line -that intersects a circle in exactl\ two points.

-negative; sin

positive; cos

positive; cot

negative;

positive;

negative;

in 4th quad..is negative

in 1st quad, is positive

in 3rd quad. is positive

csc 4th quad, is negative.

all functions are positive in the 1st quad.

tan in-2nd quad. is negative

12) scot 725 = 11.4301; 725° has its terminal side in the 1st quadrant.

cot 725
o

= coelb50

13) tan 1020° =

14) 'cos 512° =

15) sin 1432 °

16) sin ( -115°)

17) cos (190°)

18) tan (,200°)

19) csc' (-2906)

-1.7321; tan 1020° = tan 300°

-.8829; cos 512° = cos 152°

= -0.1392; sin 432° = gin 352°

= -0.9063; sin (-115°) = sin' 245°

= 0; cos..( -90°) = cos 270°

= - 0.362.0; tan (-200°) = tan 160°

= 1:0642; csc (-290°) r csc 70°

1.%

96

9



20) 90°

21) 135°
360

22) 180°

3) 225°

24) 330o

25) 120°

26) 210°

27) 345°

3/4(360)
k(2 ) 1/2 II =,1.6 units

- .3750 3. 135 = .375(360)

Sol. 4.2 2'

.3750 (241 ) = 2-(21) = = 2.4 units
8 4

= 1/2(360)
3/4(2/1t ) = 1.1%- = 3. 1 nits

$2 = .625(360) =
8
(360)

0

_J

(
2 g ) = 6250(2 If )

-6
3.9 units

=

=

.92(360)

1
-3- (360)

=
11..

12

11 (2 1%1::.-- 9167 (741\
12

= .33 (360)

- -(2 0 ) = .';313(21- )
3

1 /N-

).. 5..8

2.1

tmi is

units

= 08(360)

= .96(360),

7
= g60)12

7
(2

ft-
)

= -21 (360)
24

.96 (2 ) =

3.7

6.0

units

_

'units

;



-uR

31)

' 32)

33)

'Is

OR a cot 9-

ON = sec &
OE = csc

1

1
98

3

- 3

cos OL
5

= .6

!-= 53.1 c

e). = 180 + 53.1 = 233:1 °

tan 0(. = + IT3 F 600

Q = 180 - 60 = 120°

tan& a
7 .

OIL = 55.01
o

360 - 55.0 = 305°

10
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*I

44.

'Exercise Set 4.3

4.4) 2958°
e.

2) . 0175 radians,
3) II radians = 180

0"
) degrees = x radians18

4) h radians = 180o,

J . , 180

Sol.. 4.3 - 1

gadians = x degrees

311 180 3i1"
n.

5) rad ians
4 "-TF c' 4 )

7) , 2700°

9) .150°

A T157 programs to con
LRN

00
01 1

02 8
03 o

)o 4 -
Qs 2nd r
06
07 RiS
08 RST

LRN
RST

444

139 70.4738°

8)- -120°

10) -8594.1-66cra

radian measure to decimal degrees is:

4 .11) 4. 1888 radians or 1- It radians 12) 2. 2253 radians or 0. 7083 11 radians
.

13) 71354 radians or
4 radians 14) 4. 2542 radians or 1. 3542 17- radians

15) 1. 0472 radians c) t radians 16) -0. 2732 radians or -: 087011 radians
17) '5236 radians or ( radians)

1

19) 5. 7596 radians or

11
( 6

1

tt radiagis )

18) 9.4771 radians or -3. 0167 1? Aadians

20) 397°1 = 397.25°

6

0

6.9333 radians or
2. 2069 radians,



Sol 4. - 2

..

MICTI 57 program to convert degree angle measures to fadians.

21,)

LRN
00
01 - 2nd (-11

02
03 1

04 8

'05
06
47 R/S . (gives radian measure)
08
09 2nd lq
10.
11 R/S (gives radian Measure
12 R,S T

LRN
RST

-.71

'22) -0,

3\s°

in terms
.

S7
=1 -.71

0 2 .

of II )

'311.
radians = 270°

4

2

23) .14, tan 548°. =,_tan 188 which ins positive

24) .98; 58.3 iadians, is close to ,90°`'''

.

25) -1.24, csc 2.3 n redian,s = csc' - .3 radians

csc in.4th quail. is negative

0
26)- 1.41, sec = sec 450

4

sec 45 = 1
= 2

7
F

-09
27) -4.1640390 x 10 A3' 0

sin 6a = sin 00

tan - 93°351 =. tan -93.586 = 15.97

tan -93°35' is positive becau- it is in the 3rd quaAapt.

,
30

.29) 0.41, cot
8

= cot 67.5°

o30) 1 , cos 211
A = (cos u

'

* .

1 0 1

I



31)

32)

33)

34)

t 35)

' 36))

*.
# .

Any value' of 9-, -sin '( +60° =-
ei;t-= 270, 90, 450, -cos (+.9-)°

Any value of &, tan'(360 - &)°
.

Any'value of 9-, cot (360- - 611-)°
A

0'3, 180°1360°, 5400, 720°
.4%

I

90°, 2700, 509f .

r

.01

sin (360 - &r)°

= cos (160'4- ti:))°

= -tan ( &)°

= -cot (E})° "
.

t
...

Sol.

t

.

J

#i

4.3-`:

.

11

,

3

..e

.

..

../

.

r-

r

,-<
6,

,..

/

. 2

i

<



Wow

$ol. 4.4 01

Exercise Set 4.4

Checks often reveal small rounding and approximation errors.

4r

1) 3 cot 43 = 3 ifi"

= 30, 219 ,

check: 5.1962 = 5.1962

2) cos A. + = 0

1501 210°

check: 2 x 10 = 0 /

3) 2 cos 0- + 4) ji fsin 9-. + 1) = 4

cos 0- -7
19- = 52.08°, 127.92°

2

the solution set is f .1.

cos.e- > 0 for all e-

check 4 = 4

5) 8.6 sin 9- = 1 - sin 91 6) 5 cos '9. + 6 =7

9.6' 54.n19- = 78.46°, 281.54°

9"z 5.98°, 174.02° check 7 = 7

_- check: .8960 -1 .8958

t -e - 2

7) 4 - (2 cot 49 - - .9) - 3. cot 1130- = 1 8) i

tan 9- + 2 ta

8.1 ." 3.5

4 - 2cot + .9.- 3 cot 0- = 1

b-5 cot.e. =

G- 5'2 .05, 232.05°

eheck 1 '= 1

3.5 (tart& .2) = 8.1 (tan gt- - 2)

3.5 tan & + 7 = 8.1 tan 9- - 16.2

14.6 tan a- =---,45.2

°= 78.79 258.79° _

check: .87 = .87

,

9) 3(tan 9.. - 5.6) = tan & 10). 1 - cos. cos&
. 7.1

-3 tan & 16.8 = ran e-
t

1 - co i 130' = 7.1 cos e-
2 tan e- -, 16,8 t `...

.
1 = 8.1 cos &

9- = 83.21°, 263.21°
82.91°, 277.09° = e-

check 8.4 =



11) .2 tan 10 +..57 = 1.23

\tt. = .32,

check 1,.23 = 1.23

13) sin () )

2

0
(1:14 fi._

15) Veart X :I- a 0

16)

Sol. 4.4 - 2

12)% . sin + 1.8. =

4 .45, 2.69 radians

check 2_23 4 2.24
(

.

14) cos ch - 1 rr

the solution set is f 1
_ .

cos < 1 for all Ch

tan x + 3 '= 1

x = -63.42° = 296.57°, ..116.58°

.

check: 6.52 x 10
-4

= 0

3
3 = Q 17)

= 27

= 25

= -12.5

\12 - 2 cos x

2 - 2 cos x

-2 cos x

cos x

the solution set is C I.

cos x > 0 *for all rx

187 T1 77777 _

u5
- sin x = -.2A

x = 53.13 °, 126.87°

check: 1.45 -= .45

19).

,20) sin x = .9149, sin x = -.9149

3 tro;377

9 cos x

8 cos x

\h. + cos x t=

1 + cos x =

1=

82.82? 277.18°= .
check: 1.06 = 1.06

tan x + 5 = 1

tan x = -4

x = 284.040, 104.04
o

check: .1.0004 4 1

x = 66.190, 113.81°, 293.820, 246)0°
o

cheCk: .837 = .837

4 104,

4



t

21) 1 - tan 2 x = 113

tang x = 0 7 1

can
2

x = 1 - 0
the solution set is t

r

I

since 1 - r3-< 0 4nd tan2 x .> 0.

,

)

22) 2.47 = 3 cos 2 x

.83 = cos x

.

sin 8
az, 0

cos V.-

9-o

cot @''O

4 1

Sol. 4.4 - 3

so,

.91, -.91 = cos x

x = 24.85°, ,335.15°

`'x = 155:15o, 204.85°
t

ck: 2.47 = 2.47

Y sin (90 -4) 0 = x = cos 9-0

= x cos (90 - &-)° = y = sin 9- o

. '
=

I
x
x
Y

..., P-°` : 1
x

csc 6.0 = 1

.y
.1

r

tan (90 -&)°.= lc = 'Cot& °
Y

cot (90 - e-)° ;= 1 = tan19- °
x

can ( 0 _114.)° . 1 = ,..,, 9 °
Y

cse (90,- 49-)° = 1 = se,ce-
x

. , .

sin (90 C,&)° x = cos 19- °
%

4
cos (90 + 19-)° = -y = sin & 0

i

tan (90 + &)° = 11" = -tan A- °-y

cot. (90 + 11)) ° = :1 = - cot SW°
x
1

= -csc e_osec (90 + e-)o =
Y

~csc 1"10 .1-610-)o.=
1 sec 0
x,

sin (270 - e-)° . -x = cos 9.0
7

cos (270 - 197)?' = -y = sin,E*
o

tan (270 - 49-`° = -1c = cot &0
j 0"Y

cot (270 iso-)° --i 4. tan & o

sec (270 - 9-) °.,. 1 . -.co. o
Y

csc (270 - c; )° =
1

= sec 9..o.
-x

. \) 105,

4

4.

l



A

Sol. 4.4 - 4

A(Oe pip (270:+ 6). )° I -x = -'cos e 9I' . ..,
cos (270 + e0)0 = y = sin SP°

x'Ali ,

,

... .

_ cot (270 + &)° = X, = - tans.°

tan. (270 + 9.) 0

sec (2704 e.)° = I

' :lc = - cot er°

.-x

Y

Y
csc e-°

0 III

( )"...Itirl*
csc (270 + 9..)° = I = - seci3^°

-x
--.., s

235 f(90 -9")
o

= cofunction (9-) °,, 0°1:. 90
o'

A

where f is a trigonometric function and sine and cosine, etc. are

7cofunctions.

24) 1 f( 90 + (13-)1 2 coKinction ( et" )9 , 094 e ,,C. 909

JO,

04 `,-6.

. .

where 'f is a trigonometric function, sine and cosine, etc. ,are cofunction

and the sign of the cofunction is determinedly the sign of the function in

the 2nd quadrant.

25) [f(270 -9..) °I = cofunction ( 6)° , 09.4 8 44 90°

where f is a trigonometric function..s ne and cosine, etc. are cofunctions

and the sign of the cofunction is determ ned by thesign of the function in

the'3rd quadrant. ..,.
,

..----

26) If(270 4.9.)°t= '- cofunction .( er , 0
o
qc e- < 90° 1

wher f is a trigonometrid fUnction, Sine and cosine, etc. are cofunictions

and e sign of the cofunction is determined by the sign of the function in

the 4th quadrant.

10F

r



1

Solutions - Chapter 4 TEST

1) -..c,os 7b°

2) 2

-sin x.

Sol. T 4.

4) 45°

= 5) -

6) 2,10°

7) 135°

8) .8 or 4/5

9) 44./5
s-

10) -24/25 or -.96 ,
. 14) (3)

12) (2)

13) (1)

14) (2)

-"
15) (2)

16 a) `, PD

b) OD

c) -AC

rl) Op,

e) AB

1,/

to 7

4

I

.
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1) cos x = y decreases in quadrants I and II

"increases in quadrants III and IV

is positive in quadrants I and Iy

is negative in quadrants II and III

4
2r the amplitude of y = cos x is 1.

3)

4)

5).

6)

7)

8)

9)

4

the period of y = cos x is 211i%.

2nd quadrant

4th quadrant

2nd quadrant

3rd quadrant.
4

5TI

or 360°.

glob

4
(225°)

3 1N o
(270 )---

10) (45 °)

11): t4ey have the same amplitude and the-fftme period.

12) they do not have the same variation

/3 - 14)

sin x+ cos x

sin x - cos x

sin" x + cos x

sin x cos x

Sol. 5.1 - 3

\:)

0 -
12 Z 4 3 6 7 12

/0 .26 .52 .79 1.05 1.31 1.57 1.83

-..,.

1 1.22 1.37 1.41 1.37 1.22 1 ' .71

-1 -.71 -.37 0 .37 ' .71 1 1.22

2t
3

3/Th

4 6

llf A
12

13t
12

2.09 2.36' 2.62 2.88 3.14 3.40

71?

6

3.67

.37 0 -.37 -.71 -1 -1.22 -1.37

1.37 1.41 1.37 1:22

110

1 .71 .37
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Sol. 5.2 -.1

Exercise Set. 5.2

= -1.2

a

-;1) tan (:50°)

x &. -50
1

- 180 -. -230 = - -4 O1 radians

x = -50 + 180 = 130°: ; 2,27 radians.

x = 130 +180 = 310° 1 5.41 radians

2) x -5.8 radians -332
o

L

0-2.7 radians 1.--152

.5 radians =28 0

; 3.6 radians = 208

x = ..4.25 radians .1 -243
0

-1.11 radians = -630

r2.03 radianTrre
= 5.18 radians= 2960

4) 0°; 35 7, 4 5°, -2 57, 45°

0. 4.'4 934 1, -4, 49341 radians

ttan 0 = 0, tin 4. 49341 r- 4. 4 934 2

an (-4,49341) ; 4.49342
%a.

5) The graph of 'y =4tan x exactly repeats itself.,

6) Example's of functions with asympotes are hyperbolast )
2

.."(xy = k; ax - by = c 2)
and exp,?nent?al functions.'

7 -8) x,__ if , tan xIfr

tail,
0 -1

...,-

1
4 .2

. -7.8

2.4 -.5

.6 -.14
4

every 180°.

sin x + tan x

0

.4

.81

1.25

1.75 VW.8

1.0

.33

1.02

cos x

I



7.4)contimed

1.8

2.0

2:2

sin x + tan' x

3.5. f,

6.78(

.f-33.23

-3.31

:1.28

-.57

-.24.
-

-.09

-.02

-.0014

.00009

.008

.05

.16k t

A0

.90

V2.14.

2.4

2.6 ,--

2.8'
A

3.0 in,

3.4

3.6

3.8

4.2"

A.6

.4.8 .

5.0

5.2

5.4

5.6

5.8

6.0

I. 6.2

6.4

.1

7.87

-12.3

-4.34

-2.77

-1.99

-1.45 4

-.q9

-.57

-.17

.23 114r,

Sol. 5.2 '- 2

ttt - cog x

'2.21

5.63

-34.20

-4.06

-1.77,

-.79

-.18
0

.26

.59

.85

1.06

/\ '1.23

39

1.56

1,81
4

2.27

3.40

8.97

-11.47

-3.6p

-2. 35

-1.85

. -1.p

-1.41

-1.25

-1.08

-.88

1 ,



iii
iii

i U
M

W
 1

!
11

11
11

11
 1

11
_1

11
1

1 
M

O
 n

il 
1

11
11

 P
11

11
11

11
19

11
11

1I
L

I 1
11

11
 II

I i
i
11

,1
1

11
11

11
9 

IV
O

 1
14

M
E

I
I 1

 II
11

,
."

'IN
M

IM
I 1

1
1 

11
11

,1
11

 II
,

.
11

71
11

 II
I

Ill
I
i

li
I

1
!IM

M
O

1 
1

li
Iii

 i

III
I

1
iii

1
,_

.1
11

II I
I

Ir
iI

11
1[

..1
1

1
11

11
11

 1
,

I
II

r
II

11
 M

I
IR

1
11

1
M

I
10

1 
11

iii
 II

I
11

IH
M

11
1

1

IN
 1

11
Ip

1
11

1

1
1

1
'

I
1

O
il 

II
 1

14
11

11
1 

II
1:

01
11

 i
1

1
1

§
1

u
1

il
1 

11
6

II
g 

1
I

II
I

,I
11

1 
11

1 
1 

11
1

(1
11

11
14

'4
4

11
11

'1
11

11
11

 1
11

91
11

11
1 

1
or

lii
i

N
u 

Im
m

o 
91

 m
u

H
ilm

lii
ii 

pi
lii

ih
m

o
1

11
4"

1 
9.

, J
11

11
11

 1
16

11
11

90
01

,1
1 

II
I 

ill
 ii

i
1,

1
11

10
,il

lie
, i

ll
lli

ou
ili

iii
iii

iii
!I

II
 is

IN
Il

lin
im

iI
lib

ili
ko

11
11

%
 I

!l
a 

'A
m

m
o'

01
01

11
 im

pe
l!

 il
11

11
11

1
hi

t I
n 

im
or

io
m

m
11

61
11

 "
11

11
:1

11
1 

II
I 

Ii
iii

 -
Il

i
LI

M
 I

hi
lli

i!:
11

10
11

11
11

11
11

11
11

 1
1 

11
11

11
11

11
1:

11
11

11
11

11
.

ea
am

a
a

a
IS

sa
as

s 
a



Sol. 5.2 - 4
-

t r

. An HP- 33 program that can be used to determine- values for this table is
r

01

02

03
ENTER
_STO 1-

04 f SIN f TAN
05 RCL '1
06 f TAN f tC.OS

08 R/S
09

/
RCL 1

10

11 2

12

13 STO 1

14 f SINE f TAN
15 RCL_ 1

16 f TAN f COS
171

R/S
19 G_TO 09fi

116
c

,41

t
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P

.Exercise Sit'

(1 - 3)

x CO t X.

t

2.

-70
A

6

70
-5f.6
=21.

3

tNe
- g

2

-Ii"
3

4'
Tr
0

4

bribOr

1.73

.58

large -

-.58

-1.73
a.

large +
, .

0
1.73

.50

large -

-.58

-1.73

large +

4

I.

sec x

large -
.

- 2

-1.15

. - 1
....)

1.15

-2

t

large 4

V

A
1.15

1

I

CSC x

error

2 .

1

1.15

2

large -

-2

-1

-1.15

-2

large +

r

4.

Sol. 5.3 - 1

I
6

f
3

. 7
4?

_.11.

3/1
A

. 2

/1. -

511

3

11f.

6

241..

,

117'

. w

4
N\

cot x

1.73

.58

small -

-.58

-1.73

large +

1.73

sec x csc x

...

.58

small -

-1.73

large +

4

1-.15 2

large - 1

-2 1.15

-1.15 2

-1 /large -

2

1.15

1

-2

-1.15

-1

-1.15

-2

) ,

large +



r

Sol. 5.3 - 2

The graphs of the functions appear on p. 5.3 - 1 of the text.

AnfHP- 33

is: '

A

program that can be used ti) determine values foi this table'

Cot x

01 g RAD
02 STO 1
03 f TAN
04 g l/x

05

067
It134V

09
10

11

12

13

14

, 15

6

+
STO 1
f TAN
g l/x

.R/S

1TD 06

see x CSC X

( f COS f SIN
`<

. .
f COS f SIN

, .

4 - 9 ,

cot x sec x .

J

csc x

period

Le
". .

U

(1.,

211 -
. _

211 .

r

all reels all reels ,.,

.

all reels

range all reels x > 1 and-.
x < -1

x _, 1 and
x 4 -1

diecontin-

uijies

at multiples
oft

at odd multiples
of 1172

at multiples
.off

'

amplitude unbounded unbounded unbounded

variationiOf cot x: always decreasing as x increases; cot x is positive for

3t /* °

the intervals (-2 (- , ) , (0, ) , ( n 4.)...1

cot is negative for the intervals ( 11 ) ( f, 0), (41, ) ,

317 "
( -.7 , 211 ) ...1

I
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7-erci:e C.* 5.4.;

Sol. 5.4 - 1

4.

1) amplitude: 1 2) amplitude: 2\ ,,P
.

211
period: 21 radians or 4360° period: 120° or

3
radians

. i
. .

frequency: 1 cycle per 2/1i frequency: 3 cycles per -21ir

4
3) amplitude:

period: 120 0 or
3

frequency: 3 cycles per 2t,

5) amplitude:
1

3

period:, 90° of
2

frequency: "4 cycles per 211

7) amplitude: 1

period: 72° or 21-
5

frequency: 5 "cycles per 211

9) amplitude; unbounded

period: 120° or

frequency:

12) y = 3 sip 2x

3 cycles per 20

4) amplitude: 4

period: or 360°

frequency: 1 cycle4per 360°

,6) amplitude: .7

period: 101 or 1800°

frequency: 5 cycles per 21

amplitud.p. 5

period: 4H. or 720°

frequency: cycle per 211

10) amplitude: unbounded

/\-

period: 60° or 7

frequency:. 6 cycles peA021?'

fi) y = 2 sin 2x

13) y = .53 sin ix

15) y =" 4 cos x

2
17) y = 4 cos 3 x

19) Max 7 2'

min = -2

21) max = .5.

min = -.5

a

11.

14) y = 6.2 sin 2x

16) y = 4 cos4x

18) y = 4 cos 5x

20) max

min = -2

22) max = 12

121

min = -12

%or



OAS

II 11

11 II 11 S"

11

I

IDEM MMMMMM iltaiMENINSPOIMOMMOOSMOISSIMMO MENU MMMMMMMM MOOMMOSOMOMMOMOMMOOSMO
MOWESOWEA71111,1111,17,-AMOMMUSIBMONOMOSOMMOOMEMEOMOOMMOOMMOMOMMEMOMMEMEMSEMOMMUMMEOMMOSEMSEMESammir,At osdMUMmmMOEmsmmWmmmmmmmmmmmmmsammnuamswirmmmmmmmmmmmmmmumwmimmsrmm

M S AM... 2111URENANOMEMOSOMONSMOUNEMEMOUUMMOMMOMMOWOMMEMMEMEMOMMOMEMOOMMOUOMMONSIOMMO
MOMOWNWOMMOMIEWSIABUS_BSOSOIOSURSMUMOOMMUNUMUNERMMOMMONMEMESIMEMEOMMOMMEMMEMEMMOMMUMSKOMME
MMMMM 11 MOON ---11111MINI111111111111111131WIll111MEM
MOOMMOSOMOMOOPIWASOMOUOIRia...7%0MEMMESOOMOKROMMOMMOMOOMOMMEMMEMOMMEMEMEMOMEMOOMEMMEMMEMO
mosormsembairdlOOMMOMMOOOMMet:"NUMMEMMOSImalmosaMOSSEMENEEMEmissommommeermaisanselmiummese
mommummuOMPAMMEMMIMMOOSMWomb...,OMMORMOSOmimmoussmomnamiur,r7.0semaimamammernammormisummummirmumERM...--MOMommolimmisMismommommummAMMErlfRswimmumummosomrGallIIIIL., -"'111111...."110W111113EMEMON111!.1111.--_-:...~..011mosommissommillommumOMID....7111MOURNMEOft-mummemiumBOOMMEMEMEKOMMmomm-
mwmmwmmommmffMMmmUMdmOWOft..7mmmmrnmMUU...MMOIsMMMIBEUEPOEWsmmmsMmPSslammmsmmmmmEmmmmmmmsouseffsaada

SW WWI RIMY OASES NAM 111- IntMMEM114.. "NIMI1111 MMIliM Ker OMR SIMMIll /.// IMO MO MS
WWWWIIMWMOMOTIMWM ".4111MMUOSIMOMMOPM-MOIMIIMMIMEMW/AMWT INUMIIMMAO

ISMOOMOSSIOOOSSUIOOMMUSISOWAMMOOSI1W4UWEEMOMULlEWs..711EMEL;MOW'AMESPIIMEMMEMOOKAOMEOMMOIUSIAS1.--"1115M--"MS1'4119111111510
E mossammommlimilmsommiaminmompommonsimusEb..7mOOSMOSABOOM.-'-..mMOMMISemmernirnamommummommommo3,11111...-:--_-.....-millammusa=woonseows._-mmeltwisusgammimumw
musEmsmonsommommummirnISIMOMMOOMEMEsOmmrnmiammommillimMeamilm...-wif.ionczimmummommilmmarnimm,
mommommemernimOMMUSEmmEsminsomMilOOMMEOCOMMUmmEsemommirniONOUft,"11661:.1"ArdEMAMMOIMMEMilsommeKMEUMWEROMMEGOWOMMIUMWOMOVOIrnmEammik.--1111111011111111111....L71114Pi
MMMMMmmnmwumemmmwummmwmmmaOMOOWVMWwmummmmsokmwummmmmmmmuammmmmmmmmmmm,dsmmamsOmmmsu=mgemsammommommummThernmeMEMONIIMEEESIOWWWwommestimummommumanallimmumwsmmmmwmmmssmimmUmSmimmmOSmummEmmmmsamMOmOrnmMmmmi,AmammmmmaimimmmswmmimmwmmmN
munimmumwsimminimmirnallUMMUMMOOMMEMOOMBOOMOSEMOMmEmEMOOMIrdismommummomminnonrnessmomMOMMEMUMEMMOrnarnammilUMOMOMISOMMEmimmdimmummummornmsommeammmassigsusesmaressommummmommrsummemmommummuumemmOOMOOMOOSimummwommummommosom
MMMMM smommillOOM RigummosSEMOOMEMESOMMErnmioNsimillamilmmmimmommuSEIMOOMErnomMAMMEMMINMIOOmil $11MOMOIMaMMOMMOMMOOMMOMMOMMEMOEMMEEMEESUMEMEMsememmEAOMOMMOOMOIM
emosamso ilv IMMOrnimmelornomMOOMOMOOMMEMEMMOmmOUMMOSarimmemmormOMOOIMOMMIse
ammo MMMMM &Emma AWE uwmMRMMs.manmmimunsumimmiemOMmsimmsmOmmammmmmmmmmmmmmmsmmm

smissioNmelpsiONVIDESOMENSOIMEMEMMKARBARAmmiiimmommiunnumummemmommonsimumemmes



sassmssmoseasawsr.o,Aessasmssesimmil
OESSOMOMMoMMAIMOOMMIAllammailmmalimil
MOMOMSOMIOWOOMMMEMOSMOOMOSOMIMOSI
semsmsemossmossaslosmassmosammamoil
alsellassmiummesummmilimassemomummansi
simmommummegassommo.immasemomegmegoosgmegmemmemmosrmummsamsmso osami
S OMOOOMMSMMOSOMIMOMOMOMMLOOMOI
OMUOVIIMPSIIMMOOOMIMMOMMEMOOMMOVI
asmosmair.ugmommmarmummsssassamml

OMOde ,OMMISMOMOIrACIIMOMMIZA mamas
gmsgme isgasossasto,assimmr1 gimal
11111111111114.111160,- MMILal

......- :111....mems...smommor

.11111111111mOOMSOOMMOI
masolimassmassw-,"pmpsmanssigamanami
mmismomismil- Allimmalmmassismangsgmmai
UMS1101.11111-..011MOMMEIMOMOOMMIOESOMMMI
sgassgb-lismassmengimparsemsssowessmo
smssiv.s...mumasmagOismmismmoimgmems
mossrassins.sgamsmilmsmommumumasmenmumarismsgsmor msglammulassmasammes

Elm/ AMMUMOMOdiata.'.4qMOOMMOOORIIMO:11
sm.ndommessmegossw_g:rommegamespe:e
MUSIO. 2114MOMIIIIMIAIMMOMMOMMINSMOMO
MIIMMOMMOMmallimOnENSMMOMMEOOMMans0
msmsommummssissammemssmsnmssmassm
asmisessomesmsressmsammosswommosongs
missapoormsmeamessiscimmoonsmossmmos
sommansmossamsassoponamsammemansgssm
amP,Immssummsemmgamlomarlimmsonsmosammg.ts.masummosssammaimmr_ emsnammmisl
MOV-IMMUMSOMOSIIROMMIMSOMMUMMIMMOMMMO
UL SOMMUMUNSINOMUISSOOM 41112111141404
ffill.rmOMOMMOMMIMMOOMMOm
em.ZAMMMOMME

4

1 imagism' mmasssgmasms omomol gswomosessmssmoss
mans

maim spma grommsm OM MMOMMEOM
maws agog gamssim .4 Mammissmagm *magma
annsweliss mossons Imp C., ilinammillilmimilmisall
posommossmossmemsgulookimmummanumegrng
smassgsmsimagammmosmakelossmiammamposmasmsmaammggsmismassm'ssiw4mmaggagmrsamgm
mpmassmassompagamssvisimumesispmcgimgnmssa
immssessmmommusgsmem,imirsommommamommismemm

1

gamsgssumpermsepsorts inlOMMIMMUMMOOMOMMOR
0114MONIONOROOMMNOSIWX
mmilmessismossmsmilmup Impose MassmOsmuman
mmernammmassamsgmam qimpam samegmalliaggig
111111111111111111111111111141111:AMMO .

mug
Emmgemmumma imam

mmsgOssmalm iligair ammIllgagmm
simalagaggla mma6441 ailiggligagagg al"
ssimmummumm inssrow . immommmagm mem

1

MORMICOMMOMMOOMOMMSW mamma
a moss UM

maga a sa ems mil 11,01 WM mmg 1 mg.
sumo ms ems mss 'on smmemes mow
OSSOIMMOOMISSO
MIMPOOMEMIUMM mgr. iii Immo MEMEMIll
IINOMEMMISMOMOMM Mill immemem mum
moNsammammummisrm morn milligglitimmoMORIM
Ismeswriersossiseeru Num 11111MOMOMMOSSOMMOR

[

IIMMOOMMOMMEEMOOMMI
SIMMOMMMOOMMOOMMO.1141111011111111MOMOMMOMM SOMIS

ASSIMOOMMOONMSMO MOONS
SaMMOMMUMMINO NMI flessalemmummageggsgmill
MUMMOMMIIMMON3M MMICIMMOMMESIIMUSUMMOMMESIMUM
ME IIIISMOSIMPOOMMCOMOOISOMMIWIMOMOMMOMMOS
IMMO OnOMMUMMOMMOMIIMOMMMOMOROOMMMEMMUMMI
116140.7111111MMOMOVUOIMEMOSOMMOMOMOMIIMOO

somPaarommodilmsemmr_.ummosillnimmilmesiliammol9
..s_. am., -.;41111

gmesiopmegiammalAsommims.zsmoLassumunumas
OW .7mMellimilMOSOMWOOMMOMAMAMSOMAIMMUMMIVOM
0-lammosnommumumrsmmormemormmussmmem
msg. midassmaximmumv-mossommiummummowasom



30)

Adi 11RM MUM
IIMMINIMSMOUMEMLIOMOO
o wnwommasmwomm.'--mwsowirmwomww..worimaniumLmm,
w wNowe1 lIMEMP"--1611111111111111101111111111111,-
w ommummoww-...waiwwwmumwwwwworwswsw,...-Iwswanwwl

...MU 1011 `4. MI81111 MINIM AIMMII 1.11.11.

a
sf-N.

(b) x 1.3 (74°)

x 5 (286°)

r

I ' ail I I-
'

it

H I

Sol. 5.4 - 4

di

Pi

women owswwwwwwwwwwwswwwowswwwwimiwwwwwiswwwwwwwwwPwwwwwwwwwwwwwwwww
wows SIMOUSEMMOMOUSUMWMOMMOOMMOMUMMOU warawamswwwwwwwwwwswaww

wmawwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wasumwersumwwwiramo
1 ; I

1 i 111M11111111111klaWAM111114111111111111
OMMUMUMWMUMUMOMOMMUMMMMMUM

w wwwwwwwww wow= wwwwwwwwwww a wear Arr
MOOMMOOMOLMAIMUMAIMO RUM
S OMMOSMOSOMMUMUM.MMISWOU

w mawwwwwwcammour -

it ww r wwwwwwwwwwwwwwliwramoswowwwwwwwwwww
111111111H11ftiollitA11111111111111111111111111111111311111111111

11111111111211111111111111111111111,11
VP 'UMW I'M ASINIM/11111111111MBIPErlars IR/- / '.0II,

Adwdik
am OW IMP rill 111111711111111C11111111i,M171 111/

FraChand
I

124



..a.....s ssssiaiiiiuIsa i.iii.S
.....5

.....u......u...i. .au............u...
u.uu.....u..I.uua..i iuU

iuuuu.........ui
.............ss...&

 iuus...usu..u.....
..s.u.usuuu..us...0 I.uu....um

......u..
..u.iu........i....i iuu..us.u.....
...u..u.es.u.i...i ..u.ps.uuuuu.s.....

....u....uuu.
usa i..s$s..u....s.....

su..us...sl.u.ss uu.i su..usu..u...I.us..
.uuueuuuaueusui .

.
I

iusaua.uuuuuuuuuuuu
....u..u.suussi uu uusu.suuu.......u.
..u........aus,, .. siuuus.uuuuua.u...0
...uui.suuuuuuI u.i Isuuuu.uuu.ua.ua.u.
sm

aussuuiuuuu a. '.siui..ui.iu.upi..
u..a...a......i a... asasiaiauisasaaaaa

auu
usuuuus.s.us.......

uus
is.uu..uu us.. .uu..u..is..au...0

ui.uis.uu..uui u. ,.s......u....i.u.u.
.
.
.
U
.
.
!
.
.
.
.
.
.
I
.
I
 
.
.

u....u..u.u.ul.u..0
uu.at-eu..u.ui .i sassilusuuuuuuu
uuuiu.s..u..aai a... us...uuuu.u.....uuu
.e.surae.uuesu u.uuu.......I....l..uuu
..uauu.,.u...uu p... u.u....uua.a.u.uuua
U

U
iidP

I5U
R

5U
 .uu,.p.u..u..p...s....s

pauuusalasuauu aa.
.u..........u....a.

U
U

i:ieS
uU

U
su sass l.ssu.u..upu.....a..

..uuuuap.slusu u.s. .arupuuususuuppu
.e....'usu.uau U

u.uIufliu..uussuuusuu.
usuassiu P

uss sIuu.suepsuIuiu
is.... :,.....s a... uaa.....ia.s.s...
5S

U
uu55iP

U
P

,
u
.
U
i

.sb.s.s.spss.uuup.
s.u.i.ua..uu.ip 5.55 suei.uaususssssuu
...u.u.u.uU

U
.5 555 S

sspsss.pusssuuuu
s.u...u.s.uP

u.p
a
.
.
.

uaeu.suusue...us.
s.uusasuuuas .a.p eu,uaasussuss.suu.
s...i.eus....0 us.u. 5U

iasupssssuussuu
..s...e.uapsuss

U
U
U

m
u.'.assusussisuuuuiu

as.spuuuupsas.s saps .i ...usiuu.pe.uuus
sussausupuu.spi urns ..,jss.ususuuasuss
....uss.assuu.ua u urm

a...s.....u....0
U

U
.555,555U

.P
5

S
U

IU
55P

55055555555U
usa.....u.sssus..

.t...u.suaa.aui...uu
usuuuu..up.p.uu. 'idU

S
uS

S
U

U
S

.S
U

5a555
sub

-..uupssaps.uss
I

asq..:s..uu.ssu
ssaS

uss.assaiuu. .S
suuuuasssusssssiu

sssessususp..w
.s...u.u.u..... -
isuuuussauusspu

IS
U

IS
S

S
S

P
U

5U
5554 II'S

..u..rp.p.pas
I

.u.ss.s.sus..sap
u iP

i.us.i. U
uuusus.0

..........uuap
ó
u
.

rn.au
r
n

uusss sass
....s.s..sssuuu aspi u.aps

s
55U

555U
555505U

5
.
.
.
5
,
.
.
P

5U
5*hS

5555S
U

U
.usu.su.s..a.0 S

55U
.U

l5u'Ib s.a..u.u.
ass.ssuss.us..a slip s.s..ai

us...ss
puspsuss ass. ssirnuIi am

...sss
lU

5ssessss5U
 lusut' J5ss.say u.s.u.u.

.s.uus...u....i .5.5 u.u.i.rrn p
uU

uuspuU
uU

uI u.s u..rnu- uP
jppuup

u....as..a.s..0 a.... ia.s.s*s. - 'aaa.ae
si..suesussusu

I
s
s
?

ssrn.srni.lussusc
U

sIIsLue .05.5 uU
5I uU

assb ...puuup.s.
u....p.....su.i usuiuusuus'psupuspau
s
.
U
.
.
.
p
.
u
 
U
s
.
.
 
u
u
.
p
p
.
j
I
i
s
'
.
u
.
u
.
.

iu..uu..au.sp.s
....p.sa suprapusapap

e.s..sss...p..s u i..rn.us.spp'uus..ups
ue.assusssspiu

S
i
s
l
i uuss.si L ......ua

asU
v...a.s.p.0

U
ias.uu.

..,uu..u.u..su ,.b-: ...uu- Ipsuuus
ppppsp. suiIssIU

uuplipuuuuua
S

suul$1uup5Iss ,.sas.ra.ss'i.us.s.sss.0
...sur..'4..apr sail ussas

U
P

uussps
.ua...siuup..e

1
.
U
S
I
U
U

usu*ppU
ssupsuv is..

I
susab

U
P
F
L

slU
ssis

....p.r....us.. sau .sss..,.u&
p iu..s.

au5.suU
S

5N
55i 5551 5555555 5(5

5s5.1
U
s
S
l
S
i
P
S
S
i

sass rr.ue;:
i
.
 
i
ippsisu

555Y
iP

U
S

U
S

55S
5U

 1555alu.iU
., 0I15s5S

5
.....s...u..... s.....uu...;

aap...uus
...p....p.p.ru si5sssspsslb$Iazuasss
a., uss.ssssui
.ls.,........s

U
P

5i5a.a.U
i..us.us.

.. sss..e,....uuP
.u. suspu

.u..cs..u.
s...sP

ss.u.pus..sssussusm
s,p. is pussu

P
U
S

ui.is.p.....isipu.i.i.0
L
 
1
5

pspss
S
.
.

5U
U

l!55U
5S

S
U

 .5U
5s

S
5U

bP
P

S
5

s'' eupssssssp ..u.su...s..........u..u.
,lP

iuP
5I5iP

iiiP
.P

.55U
U

u5...U
ps555..p..55

5iidP
55555P

s555papli&
ipi5p5555

p
a

U
.
S
.
a
 
P
S
i

55
S
U
S
S
U

555 55 555 55555
S
s
U
 
p
p

usa
p
.
 
s
.
0
 
i
i

us us pupa.
ossuss p. ussrs

I5ssU
U

5i5U
5U

U
iS

U
U

5iiU
U

5U
5U

iS
U

a5s55555
h
U
h

U
u.s.uuuisas.t sIsU

sS
uS

S
U

U
Isusssu

l55IuU
uh5s5.I55uLâI3us5s5usssiu5555s

m
u.. uss.m

...s.u.... ssusssus....s.....
ssss.sssu IussU

sssuuussslsspp
eas.u.uup.uu..u.i' s.u..u..u....usssu.
s.uus.um

.s...... Is.ssu.s........uu.
...s...m

u..su..u.q ussuuuuuu..s...ssss
ussusssasssuu.u.s uu..s..s.usuuusaup
.....u.P

.i..u.u..- uisuu.i..au.u.
as...su.a.s.uu.sss :ssusm

ssuuss.u5a5
ssusrsssuuuuussuu uu..ussssu..u.uusu
auusl.-sm

ususususu uusslusuuuaIauuuusR
s

I
s

*U
I5R

IS
S

5555U
U

U
L us.u...ususuuusues

asusussru...s.sssu 'usau.ssssaus....s.
su..s...u.as..... uu.u.uuuust..s.ps.
u....s.su.a....s.0 us.uuuum

uurn.s.ssuu
ues.pu.s

ssssup ps.ssssuuususuuupu
sap. s.ar ..uuu..... u...ussuuss..ap.su
.us...t .sisiu.uui ssuusu.u.ssu.s.s.
U

U
auS

rU
susussuuu.se U

uusussusm
sssssssu

uIU
ssIlU

asU
S

IsU
..uI s.u..uuu.essm

s
psss$uirsssss.uus..i u....ssu..ssusuus
aapsua

spupuuuusui u...ss...uuas.us.
S

$J555U
5S

U
U

5U
55S

 s..as.as..s..sus
5555 5551 .iussU

uiS
U

s
7
S
U
S
S
S
I
U
U
S
U
U
U
U
U
U
U

U
S

sssuupsuaIulssu is..s..uussssss.rns
lrn5uusu'I..usuU

.sa usm
..uu...sum

appp
I555p.Il '.siaup.r asssasasIsssasasaa
5s...S

u.iisss..
s..us.u.s..ussusu.

sa.uspsum
ss.s..u.. iuusu.us..u.u..suu

us..uuss.ss...u.a.r iuss.....suss.suem
ssssu.ua.u.sss.a ,pu.s.u.uuu...s..up
..ssusu.u.s.....r a.i...p...u.uuu...us
suususssssuum

usu ,,.sus.s...sssss.s.
5.u...psuus..su, 5s .uss....pu..sau

U
IP

S
S

U
U

5a555IU
C

 as.p...s.u.u.uus.ssup.
u..u.ss..u..u, s.slspu..sss.p.u.s.ss
s..s.usss....., I.au..I.S

..U
Il...Il.

m
.ssiss.a.s... a... S

.5.ss....s..suu.ss
suiusuiim

s..su as.u.s.sa.s.s..s.u.s.
suu.sup.spsssp ...sp.pusss.sss..uaua.
urnuuavssrn.sus.0

sssupsm
upsspu.s.iuuu

5555b
a'tussi iIP

5555,5p5.ie,.p.p..a
aP

S
P

i.iaiisuasausaz aa.us..s'u...sas.
ssrnupersapauu-p... uS

ssup.ipU
t,u

ssU
.ussr'u.a.0 au.s.usa.us.u..sssusu

usP
susS

ussisssI i..spsrnui.s..p....s..s
s.u.u..s ...sprnrn..su..s..s.s...
sussss.us.ss m

.as.ss.ssu..ssa.u..s.
suss.s.p.s...su ssstIsssessssusssssss
hP

S
sS

U
sS

IU
S

S
sl Iss.uusss.5..u.sauss.

usasisurnesusseas uusi,uas.s.uss.s.uausu
s.s.ppuspu.ssuaub IU

IU
U

S
S

U
U

U
P

S
U

5S
U

5IS
55U

s.s..ssprn..us... spassrlsuusus..uuss..0
sausssrns...u... U

Iir55iU
susssS

asusss
uassssussusuuas

uuuu..ssuss.u..sssu
s.ap.apaassss... aspp..aspaaaaseiass
aS

ssU
U

ssU
IsS

ssP
ssa h55Lu555S

.S
suss.rn.

.ss.ssu...ss5s !.555g55555555555
s..a....s..s.u....

asarnsuassusspussu
aus...ss.ss.....s. .psisu.ss...usu.
.asssas........s.su sS

sss.ssassassssas
S
S
S
U
.
I
P
U
S
U
S
P
.
I
U
U
.
s
l

lS
si5t55U

55555.as
S

sisaisuussiusu, sa. S
iuuusu.us.ss

a.
asssp..u.sss

5u,P
uuuasaspsuss

s
U

5IR
U

S
5S

P
IIS

L pu s, sssuspsssss
l
i
i
i

S
I
0
0
1
S
S
I
P
S
I
P
i
 
l
i
t
,p..us..iui..s

seas s.p...ss..s... p..' sps.au.ssus.ss
S
S
S
S

55hiiS
5bU

a.: IU
ath5.Ltauussssus

55155555
W
S
S
P
S
U
U
U
S
,
'
I

uU
hssssssssssus

IP
IC

IP
P

U
pU

S
S

IuaIS
si us.: .. ..ss.p.au..0

.p..a.uu.i.ss..... ss'sss.ss.p..a.s.
ssrnusssssssu.ee...0 sps-iauaasussssss
sS

S
l.S

sauS
psiss..a .5.., s.u.s....as

usupsssssa.usussi s..s ssss........
..ppspspnssss....sp ass. sr usussasnuass
esP

sam
ups.ssusss p.m

rn, sas.spu.s.e.
.uep.sssspa..s.u.al ssa'ss..s..u..as
i555u55S

U
iusa5s5

u
s
p
i
S
i
"

555 5S
aP

P
s
a
s
s

spuaø
ii 5euU

P
5R

uS
 555'I

'1555555155
sssesssala...rnssssm

assI
s.ss.ups.,u

us.. sm
ss,p..s.asssap.uss..

U
P
S

sasussus
uausU

sIpssppsssussssassassssapIsss5
s
a
s
I
 
I
.
.
I
P

55555 ssap
s
 
a
s
s
 
u
s
 
.
 
m
a

u* s...ss..sm
 s.eeissp.s.ua.. su..sasp

srb7as.aIp.aasssa.I.aae55S
s.su...ss..

P
U

s
m

s.apsus.lsu.s. .55515555s5,.,5a5.
5lpaa5P

S
1asp05P

555pU
*5s#u5d5u55555s5

ssuuisaueisassssm
ssuaam

s&
 P

U
S

P
B

S
U

S
S

S
IU

5



uuubBUaUuBUBUSBSUUUSBSUUUUW ua....uau.mauaaaauuuuuuuausaau.u.aar.0
.....asa. .ua..au.uaaauuasmuuauuauaaa,. I1a...B.aa........uN..U.u..U..a.aBaaUS...au.0 u..uuuuuu.uu...uauaua.a...uu.....uaula.aessaauu.uuuuu.u.ua......a..u.u...auaa...0ui,,...a..Pas.aaaaJaaaaaaaaauaaau.auaw w,....a.paa.a.a.aa.au.u..a...a.....Ua...0.. ..u... uassaasua..aaaanauauaua..aa.... .. ..a. ..........s.auaaaasa ...a.a....ua.. .a..u.ga.a......a.aaw....a..uu...a.aaa...a.... ..a.....a.muu.....au.ra.... ...uu ....a...uuaauu.asu..uaaaaaaaau
..... .......u.a...s sasaau.a.uaauasaau aauaaauuswaamvjsaaauauB.ua.u.
... ....u.s.a.... sa......aa.u...u......u.. us.. ...s. ..u.. sa....a.*u..s.sassuaas.ua a...aPs...wa...as.usauuuawau.......sSs.........au...u.u..a.....a...s.....aa.u..a aaas.auBarraaaaaaaaaaauaaauaassaaaauruu.a.sus.. .uu.0 .au.a uawasas.suivauas. u.aaauBaaBesMu
s... pus .... .. ...s...... .asuu ua.ui ......u......u... .uu....aa......a..u.a.
....u..0 ..uasuuuu sss...a.. .s.s.us.as.s. aas Bs.suuuaa.aasa..saass.s.uau...u...u.s.. ........u.us.0 u.5auu ..a....a.us.u. .uaauaaas.u..w.aaa..u...auaaus.uus.a..aa..a. .s.uu usuaauu u.as...s.....s......wiJ. ......us..u...........a......u....u.auu.a.....u..a......uusau.s.... aaa......uauau UUUURBBUUI .....a......a........s.s........a....uu.......as......u_....u....a..a was. asaaauas.ua aaaaaasaa.aaw. a.aaa.aa.a.....awa......a..aaasaus.p........s....s.a u..au.a. ,.......a_....u.0 au..uuss.aw.usuuasaaaaauu.u..u.usa.s.au.a..uaaa .ussaas..i ...asua...s. ,.uu..u...uua.. .......s..u....... ua.a.ua.a.au...u..u...uas sauauwuu Is....I..... ...u.......a..a. .............W.........s.........s.....
a... suauuauua ..u.m..UB ,....a.u...m.. ...ua..u..as.a..........a.....B.v...a.aUUa...p..a.....u.. ivauauss.au auu as.s.as.isaa uua.uasaauasaaasisus.sRawaaa:auaus.aaa..s..wr....... ua.uuauas.u1 uuusua...uua.0 a..a...s...u..aaa..ua.... .su.a...asaauuaeauuwa.ua.s.uu us. is.awuuuuauui a..... eaaa .....as.aaaaaeaaauuasaaaeauuuauaaauuuaaua..u.s...suas..w i.aas.......a., a....us...aaaw..aa..as...aa.w.ugp.a.as.a...aa........s...w.......u.. u, .......uari... ._.a.......uu. a,- .'u....a..aar.........a.......-..I u.s.

BBBBBPiUSViaw d?'R$ WU BV* I RUd IRU&s.0 aR5IL iUB.1 ia. --a.... .r.. sv sassu. us.. U sss. s.s., a.... ..s a1a5.....s.usasa ....u......... ............u.. auaauaus.aa.saaas.a..wuua..ua. uau.au....aa...0 a...........a uuu.aeua . uausauaaau aaaaaas.amuaus.ua.aaaaus.as us..uaaaaauu aau ......ss..s.. uauaaaiaaaasur a.us..aa.s.....uaa..aaaa..a...au.a.s.a..aa.c.....auaaa i.s....sa....... usa.suaaau ..aiaa. u.u....s....u....s.a...a......aaa....0
BRS aaas.u.q .uaa.asus......s cuu.uau as. .u.....s.0 ..s.aavaauua-'ag u...r.s. .a..p4BUU i as.aaaaaausu ,......aa..w a..aaaaaaa.ua '....s..uu....a saausaasaar a...a.a.......u...u.ar. .s.a.........uUasaUaa.aauaaasagai aamauss.aaauaa asaaw.aua a... .U...a.au..sA a...4.a.a.a.a.aaua.a... asaaa555as a.s.aa.uas.aasas. i asasu usaas sass. .auuau.a aj !Pa5aUaa5aau..uu..a..ua...us.asuuu.aas.0 suaau.s.si jauBu s.a....s..s.asauu.s.a...uasa......a.s...seaaaaaasu..i aa.usasauuaUaassvuasauaaaaaaasuaaaa.BRaaa.a... u uuuaUusasaasasa aaasaauataa! UBaalu5Baua uaasaauuauaauaaaaa..a.........s..uuuaassuuauaaass .asss.a.uaaai 'uuaa.s.a..saasaau.aasaasssa.su.suauassas..uuuS..suJ.S.....U.U.ua..........a..ua.u.auS...p...55..a.as.U..5.UB.....s......uaaUBaau

cs.0 u..ua..a.uaaaaaas.aa.aa.saaaaaa.aUsI
w..u. .aa. .au....s.a...usu.a.aaa.a..aa..asui...sa.sas aas.i samaaasaaaauaaus.s.afuuaasuaaa. .u..u.a.u.a..a..as....asB....ua?.ti..._u.... .wu.aaaas..au.aaa.aaau....aaauaal....a u.. s.u..s.uaa.s..auaua..aawsaaaul.s.s. a.... psias I.aasa.s.saa.....a.u..a.uusI.. . aaasa.aUa.Pv.aw.au..u...a.a..u.u..u.s.. u_au. a..... us m..a.a...ra.....s.wl..a.uauas..a as.a..s..a.ur aa ..ua...m...su ..saa usas'. ..s&.as...aar aa..a ..as.miu.s.. us.. .uw 4s.aab as..a..uw...au a.aUUi

raaau .r'..v:,1.saPI aglUl
?5 awssw .SuS .r a.1 a..uaas.awawsssdIasaUB 'asyais.us.aaiaBUarua.a...... .a..a..mui*IV au....a.as '..av ii.a.aa...a.BBaSaU.UasskaWaIUB..UaRaka5 RI

.a.ua..sa.u.Uaa.UUaaaaUUsuaaUaBaUaUsSuuI..aa.use.u..u..u.a..aa..aa....a...aauuuauaI....a.ass.....u..Ua.a.si..a..a...sSa.s...ualauuauaauua .a..a.as....a.a.....a.a...u..amaI

55

u.s.a.....

auauaasuau sr.. su. .ua.saasaauat
ur aak .............asuasaau ..as...sup 555k u..aaaa.Uaaaaai SUaaIs.aauuBaa.55 auaaaa.aw a.. aa . ..i.. an.. ..a.ss..aa'i& ii.wJ a... .mw as.....
U5555 S ., 55; ,s.u55 u.asus... ...a...u,aa........ ugas sas......uauauus as..jwa.a...ri as.. ..u.aawa..u....u.a...as...au...s a*'...as.sasu.....s... .



mmessumemossiMESOUMMOWOOlOOmmuswilsomumnrensweivessesies
MumessimesmsenUMANIRMUMEAMENUmmuneabiescomsomfassuOmOMMOODESSOssUmmitalogsamese
assowrirvina'parnMSOMmallantlinVOInnmenneWinanammallawnsonsenennessissmaSessernimess
S ommuivirada,40111AMOMPOMeammosamssormaresesemusrmamismimusassmossessommoulminimpass
U UUUU 4110111111112WMOSSOUODUSUSOMMUS UUUUUUunarasarnsummossesssonsusessommornmensinessim
InamessiwillWOMMOMMUmilmornmonmenorOdinwssemesosessummenammasimmessemersamme
mumusswilalUmmilsonmsommesminsimon-tormsesswessimmeseassiemassmanummmemsmisamsman-
assmossirornminsunimestiosusSeeffmuseseawesesassmosmesr-emonswessummusimemesesowilmiume
Ell OOOOO sommurnalimummassuessmossessvmseasewswasi IMMUSOMOMOM OOOOO SUOMOOOMWOMOS

OOOOOO USOMOVIMMUSWWOMOOMMOSSMOSMOM OOOOO JMOUWEIIIIMOOOOOO II OOOOO SNOWS OOOOO MOUS OOOOO
ememiggemmummugagamMOSSIMMAMOUUMMOSOSSMOSSIDSUOSOSOMOMOUNIMUUMOSMSIMOMMISMOUSSOS

ig
111OROMOINVIMMU 111.*MOMMESSOURMOOMMUMMOMMUSOOROONMMEMOOOMMOOLIISSOUVOMOOSOMMOSOS
e ilidSMOMOIOMEOf wessiremossommesmosiumeammorsopsonsweennwposossesonsonspommessomme

sais orsisimarmsamemmasommirnammennsouse OOOOOOOOO sum OOOO
osummasompera-Nsummossomsor . .__.NOVIIIIMOSIMOV

awsomong.smosiesmsswevans.ssumminseir.sos.emmemarsasar.waaysimposiones &ndosteena
so OOOOOO BS UMUMOSSIVIIrtRUMS'OROBSOUSWOOOSSANUOVIIIISSOV MKSICOOSIOMMOSMI112OSOBV.111011
MUMMWREOVOIC/MOSMSOMO EEO OOOOO MOMOOM14011111181 USUSSMOOWSSOMOkIDOOOMMOOW ORSOOSOV0SMS
VIMOSIIVIM=.t111112115..2i1111.r.1111 47.IMMOZ/OMWSUMWNUMOISSOWARrilltei cOMOWaSEr4SUIDOC1KMIK!OS
MOU0s,mma.4. OOOOO my ra,ww=w4mm:Fsem,.v w..mma._ -.WWWFW7 ..!
anallZ!-..11...6106N111..111Seallir VOOMIWAIMUOVIIMUIL,OSOMSIIMUUMOUSO ILMOOMWMOMOMOMUMWMUON
MOMOSMOWENV SO SVADVIESOOMOLNIMSWAIMONSOMMOMMII SOMIIMOM011'INIESIAMOOMOOOOMOMORM
II OOOOOOO nowes&Inew.esimmansmatessirsamessmillins wilm'Amsposeumemm.am, asOmmasessesmos

,...-amemormismulA-ww4ormamossme.-.1.-dom OOOOO mismow..- AOMMOMMOSSOUSMO
Z.A2WMP es OOOOO amakillimMuntOwleatimisms OOOOOOO messime
isSimeeassimmolimeasimssismsamessmassilummimmilmillOOSEOMIUmmiessammes

S OMBOIO OOOOOOmutrasrseqernfOrie,miusammemeammosumsnommusemmomOsiMumusenessommilme
as OOOOOO sp.-111-11. *IMF /117.-II,! AISS'AIWOMMOSSIOSUSSMOSSSIMSOMMISMOOSOOOMMOOMOMOOOMMOUOM
SUSS OOOOOOO ameassaursis OOOOOOO smosessoweimmuseamins OOOOO MOSMODSIDOMMESSIIJMO OOOOO ORO

I VOWENIFEWMOOMINSOOMP4SEURIOSOMIGOOMWOMBUOMUSDOOROOMOO OOOOOOOO
s Als.spiwa40-..rAslmossmmOsiosommommeemilmmeSSOssmissomminismiOnsommeme
OOOOOOOOOOVAUSOOMBONoWYMON4MMOOMSESIMISMNOMISSOWBOMOMUMMOISOOOMMOMMOOMMOOMMMUSONSMOU
RUM OOOOOOw'pwrilmeroncluarn-wwilmmewinemOOSsmosinsmaseSMOSPRODUESsuSOOmminsmess
limm OOOOOO MA 41:411WAOr,17 "Am.simossmosiesirsumesmomsnimumsammossmossmisasemosumusemm

; OOOOOOO assmuksesessommonsomilimuswomesmorssmossessmosemessessiOOOOOOO el
ilmosessommilissimmemosimiumessmissimmonsimilineessoline0SOSOOMOmmissesammansammornme
alsomilimemusemeemossualimmrsumwessmoilmilmiOOLNOmummesammsammessmemmismarnimournmosesummessommemOdmmumornmumnisoMMISammornOmOrnornistionsmarnommos:= :swum

smilmsessommommingmegmeggimmiammommummesmossommesommesessamammossealRAINNWou

-

.7-



1

Exercise set 5.5

(1 - 10) Sie sketches

Sol: 5.5 - 1

128

F.



v $
el

Sol. 5.5 - 2

(4)4' (q)



11)

Function and Inverse

f y = cot x

-1
f : y = cot

-1
x

Domaip

all reals except
multiples 0 H

all reals

Sol. 5.5 - 3

Range

all Teals

all reals except
multiples of

f y= sec x

f
-1

y = sec
-1

xsec -1

04 x.4 x 0 4L

U [1, +oo)

f CSC x

f
-1 , -1

: y = csc x

< x < (\Li k
2 " 0

-

( oo , -13 _U

2

, + QO )

1

(-00, -:OU +00)

0 < y y # t

( - c , -13 U [1, -3- a:3 )

Y 1-
y #0

( 12 - 16) see graphs.
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Sol. 5.5 - 5

I
.. .

(17 - 18) Various graphs e.g., f(x) = ex, f(x) = in x; f(x) = x
2
,,x .0,

f(x) = rrc . A function and its inverse are always symmetric about

the line y ='xe

19) tan x =
sin x-

20) (a)

I

(b)

1
21) (a)

(b)

22) (a)

(b)

23) (a)

(b)

I 24) (a)

I

(b)

25) (a)

(b)

cos x
Given: tan x = a

Find x

cos x =
1

1 477721.w-

so x = Arc cos )
"1 + a`-

45.678 rg7-1 Itan
4

89.9987° because the principal Value of an angle whose tangent

is

45678

y large positive number is close to 90°.

g sin
-1

error because -1 < sin x < 1 for all x.

45678 IT-
-1

cos N.,

error because -1-- cos x 1 for all x.

45678 g.. g
doiA

tan
-1

..0013 because-the principal value of an angle whose cotangent

is a very large positive number is near zero.

0 g sin

error because division by zero is undefined and 0 is not in the

domain of f(x) = sin
-1

x.

rg Ei g 59 [7]
.8807 because the principal value of sec ,1 is .8807 and

sec .8807 = -2-- . (.8807 adians = 50. 4598 °)

g x
g cos

26) If a function is one-to-one then every element in the range corresponds

to exactly one element in the domain so its inverse is also a function.

27) Other reasonable restricted domains of y = sin x could be

132



!8 not A not not

function continuous centered

28) 7 ate commutative with respect to composition.

(29 - 32) 'see sketches.

I

133
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SOl. 5.5 - 6

/-

f
just

right

4

4
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Sol. 5.5 - 8

I 1- , 111

I
1

Ai

J

.

$.

)

ill

I

4 4

ii

r



4*.

1.

-*
33) (example) f(x) x2, f 1 =(x) I_ 07

40
I. this example when k > 0 the line x = k intersects the graph

in more _than-one place. This could not happen if f-E(x) where a

function because then every element in the domain of f
-1(x)

would

Sol. 5.5 -

-

A

correspondto exactly one element in the range

0 40i
34 a) b) 5774

3

35 a) 5

3

. b) .3846
1

36 a) 2 b) 2. 0000

) _ . 5774'37 a) o r - t;41""Nr_

4 a). + 1/2

39 a) +

,40a) -'1

03

.1

A

b) + :5000
4b)

± .96

b) . - .'5774

A./

4

1.36

111

41"



Solutions to Chapter 5 TEST

1-`a) 1. 7321

iT

2 a) .3846

b) 5/13

3 a) -2.1250

b) -.17/8

4) 1

5) undefined

6) 0

7) 900 or or 1.5708

8) 7/4, 3t/4

9) increases

0) - 1

11) D

12)

13)- D

14) .0

15) see graph

16) see graph v

137
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Exercise Set 6.1

,r

c

Sol. 6.1 - 1

1) In any triangle,,the largest angle Xs oppoilte the longest side.

'2) If 4 X is a right angle then y is= altitude and x is the hypo--.

tenuse and x mint be greater than y. Odly one triangle is possible.

This is really v'special case of SAS,since,z is determined uniquely,

4V
by the Pythagorean Relation.

3) 4 X is acute, x > z so one triangle is Possible.

4) 4 Y is obtuse,,, y< x so no xhangle is possible.

0
5) 4 Z is acute, a < x

$
413 h, the altitude from Y to XZ

is 78.09 < 93.1' so 2 tri-

)(

a

6) .4 x. is a 9.

7) 21,X is acute, x a

0
139

angles are possible

h, the altitude from Y to XZ

is 8.99'> 8 so no triangle

is possible.

h, the altitude from 'y to XZ

A

.'$is'7.9997< 0 so two tri-

angles are possible.

./1



r.

8) X is acute, x l z

9) Let X be an angle then x is

side adjacent. to 4 X.

0,
,

Sol., 6.1 - 2

h, the al.titude from Y to .x2

is 1.0968 c 4 so two tri-

angle's,are possible.

the side opposite that angle. Let y be

If x = ysin X then there is one triangle

x < y.sin x the no triangle is possible

AW

X y.sin X then two triangles are possible .

1 Jo \



p

Exercise Set 6.2

A

P

Since ea

4 -

4

Sol. 6.2 - 1

In P XYA, h = z sin X

In Q YZA, x sin Z

A'resAXYZ = k hy by exercise

By in V4zy sin X

shy xy sin Z

also AreaAXYZ = k a-x

a z sin Y . so

_ax = k xz sin Y

(1)

of these expressions represents the area af( XYZ they are

equivalent so k xy sin Z k xz sin Y ;4 sin X.

3) k xy 81.11 Z = xz 'sin Y y z s 141 X

divide each expression by k xyz thus

sin Z sin Y'
z y

4) In any proportion fl;

a

c

d

fi

than

sin X
x.

a

sin A =
a

b
sin B =

c

sin C =

1 4 1

d



a
sin,k

sin 3

sin C

So

a
a

1

ac
a

be
b

a . b = 0
_..._

sin A .sin ill,, sin C

\.... ;
.

6) a is the side oppoett angle A

Sink
a

Sol. 6.2 - 2

a

is the ratio of the sine of an 'angle to the length of the side

epposite it and Lance
sin A a ''sin B . sin C

a b.

.,

ratio is the same for any angle of the triangle so it is constant.

this

sin X sin ,Y,

11.3 = 22.9

sin 143. 2° sin 29.5 si on 7.3

sin Z

= 7.36

x = 13.8 , z A 2.9

142







12)

/13)

No triangle is possible because m 4 X+ m 4

Area ( ,ABC) = 1011). (7) (sin 28°) A 18

Sol. 6.2 - 5

ft°.

105.3Area (d ABC) = h -(22.7) (17.5).(sin 148°) A

15) Area ( ABC) = (12.26) (15.73) (sin 38°) A 59.37

16) Area (Li ABC) = h :-(7.25) (8.25) (sin 109°) A 28.28

17) 312.8 = (146.2)(87.7) sin C

2.8 A m 4 C

18)

In A XY Z
1

x

sin X

4.7

sin 38°

m4

m4

sin Y1

. 5.8

Y 49 4 --461

.1. 930
1

zl 7.6

sin Z1

145

"la

In AXY
2
2
2

m Y = - 49.44

m4

m4 22. A.

130.56 zt. 131°

1,10

z
2

= 1".5



20)

In A XY
1
Z1

= __
z

a__
sin x sin,Y1 sin ZI

5.73 a 8.43 .

sin 24 sin Y1 i Y2 = 143.°

m 4 Y
1

136.75° = 37°
m 4 Z-2 "=

V

/' Sol. 6.2 - 6

In A XY
2
Z2

m 4 Y2 180 - 36.75

m 4 Z1 = 119.25 = 119°
z 1 3.11

z
I

= 12.29

r

12 a a 12.37
sin 104 sin 38

X 7.61- 8



41° 27' = 41.46°

13° 18' ... 13.31°

3.26



23)

24)

121,4

sin 670 53'

4 123.1
sin 4 P

69
o

57'

42° 10'

.

=

o
69.95

42.17°

88.0.-

.

=

A

&

m 4

m 4 m

m

18.7 .
sin 43.7

12.6

sin 4 M

m 4 m = -27.7°

ft 1 4 Q. 1 108.6°
01

.

q 1 25.7

148

Sol. 6.2 - 8

ta4
m4

m4

/1
P = 180 - 69.95

.0

P 4 110.1°

I 2°

m 4 4.6



4

0

411

m 4 ACD 116°10'

m 4 DAC 21°20'

re. S

Sol. 6.2 - 9

In p TI3A

7.71 = 7.01 .r a b
sin 65°27' 4s-it7ri2171.5r sin 72x18'

InADCA:
CA x 2748.8f

sinf2r20' sin 42p
In p ABC

CA x 1857.07

cos 63°50' .

818.94

The river is 819 meters wide.

a 5.18 -"NH

b =7.34 *; TA/

gr.

NO

sok

.1



e

, 'Exercise Set 6.3

--*

G

4.

Ott

a 7 z cos Y, br= z sin

y at \itt 'cos Y - x) 2 .+ (z sin Y) 2
,

lb 4

y
2

= (z cps Y - x)`" - (z sin Y)2
...,

372 .= z
2

cos
2 Y -'2zxcos 'Y + x2 + z2 sing Y 01

ilk
-. fisit 2 ,2 -0 y z (cos 2 y + sin2 Y) - 2zxcosY + i ,- .

2:- 2 2
.,,

.. ..
y = x + z - 2zxcos Y .

0 V.

If A AEC is a right triangle having a right angle ar Cthen.cos C =s0

and for c
2

= a2 + 13; - 2ab. cos C .
l

.Sol. 6.3 - 1

VP
c 2

= a2 + b2 -tab (0) = a2 + b2

N'3j If x2 + q2 It z2 then
=2 4. y2 2xy aos Z

4
IC 0, y # 0 so cos Z = 0 and m 4 Z = 90.

sP'

41
t. .- .... .

4) The Pythagorean theorem, is not a corollary to the Law o Cosines. be.cause.
c. .

, .

thePythligorean therm is used to establish the distance fcirmtria which
, ..

(IV
.we used to prove the Law of

.
Cosines.

1 ;50



5)

a = ycos X, z xcos Y

-z 2c...cos Y - ycos X 'A
fir

ycos X z x.cos Y - z ,

r

yz cosi X 2, x2 cos
2
Y - 2xz.c.os Y + z

2

by the Law of Sines

sin X sin Y

2 2 2 2 "'

x sin .Y.32 y sin X

cos2 X 4- y2 sin2 X = x2 cros2 Y + x2

y2 (cos2 X + sin
2

X)

.Y2

V

Sol. 6.3'- 2

sin2sin Y - 2xz.cos Y

2 2x (cos Y + sin2 Y) -2xz.cos Y

x2 + z2 - r2x z cos

a
s.

41.

a..

In rt a XZW: h
2 + a2 2

v

h2 y2 a2

In rt A w?z: x2. h2 + '(a + z)
2

2 2
y - 2 + a2 + 2az + z

+ z2 + 2az

A

/



I

o

Sol. 6.3 3

In rt 0 XZW:" 1 - cos (180 - m 4 ZXY)

= - mos ZXY

(2) a = -y cis.,OXY

using (1) and (2)

x
2
= y-

2
+ z

2
+ Zz (-y cos 4 ZXY),

= y2 + z2 = 2yz.cos X

ti

(7 2\2) The following program can be used to solve each triangle having sides

x and yand angle Z. Key x in register 1,,y in register 2 aner)(indeci-
...

degree;) in register 3.- When the program is siun the first, display is

side z, the second display is,the measure'of 1 Xindecimal degrees and the
-,..

third display is the measure of 4 Y 116-4ecimal degrees. It is necessary to

make k the smaller of 4 and yk .

.1)-01 RCL 1 17 RCL 1

02 g x
2 18 RCL 3

03 RCL 2 19 f SIN ,-x < y

04 g x2 20 x R x

05

06

+
RCL 1

21

22

x y R2 yg

07 RCL 2 23 g SIN R3 Z

08 24 .11/S '(A 4 X)

09 2 25 RCL 3

10 26 +
11 RCL 3 27 1

12 f COS 28 8

13 29 _O

14

15 f451-

30

31

x y

-
on 4 Y)

16 R/S

'The formulas foithis program are:

zi = x2 + y2 - 2 xy.cos Z

-1 xsin Z
9a! ( z

)

Y 4 180° (K Z)

152
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4

7) r 12.8, m 4 S-= 48 °,
750

8) s =30.95 m 4 it , m 4.T 35.6°

* t-set-1-54, rm 4 s 23..7°; m 4 R = 124.06

*10) r = 'ern 6 M 38.il°, m 4 26.73°

*11) s= 5.00, M-4 R= 28,07°, m 4 s J.7.93°

12) fr t - 16.5, 4.R 25 54.8°, m 4s =\108.0-

(13 - 18) The following prograM Jo be used to solve each triangle having
1

sides x, y and z.v. Key x in register 1, y in register 2 and z 'In register

3. When the program is' run the first display. As m,4 Z., The second display

is m 4 Y and the third display. ism 4 X. All angles_ are measured in deci-

Sol. 6.3 - 4

mal degrees. It is necessary to make z the longest side.

01 . RCL 1 - 17 STO 0

02 g x2 , 18 f SIN.

.03 RCL 2 19 RCL 2
04 ' g x2 20 x

05 + 2.1 RCL .3

06. RCL 3 22 i

07 g x2 23 g SIN-1

08 24 R/S :(n 4 Y)

09 2 25 RCL 0

10 ÷ ?6 +

11 RCL 1 27 1

12 .1 28 8

13 RCL 2 29 0

. 14 ÷ 30 x >. y

15 g COS
-1

31 ,- (m.4 X)

18 R/S (m 4 Z)

13) m 4 P =c46.2°, m 4 Q= 53.1o, m 4 R= 80.7°

14) m I P= 72.5°,t4 Q.= 72.5a, in 4 R= 34.9°

**15)' m 4 R = 34.2° , th 4 Q = 108.5° , m P 7. 37.3° .

, 16) m A P = 14.99 m 4 Q \L....60? m 4 R = 19.1°
' 0

17) m 4 P ., 134°, m 4 Q'= 32°, m4 R = 14o

60 '-
18) m 4 P .= 19.0 °, m 4 Q = 47.0o , m 4 R = 114.0°

Z >. X4

z > y

R1

R2

R3

x

*
153

Re fetter to make x < y if using the accompanying program.

Remember to reletter to make z the longest side if using the accompanying program.



The formulas for this program are: ,

Z cos-1 x2 2 z2

2.x.y

Y= sin: (
z

) X= 180 - (Z + Y)

AC 23.1
m 4 A 42.8
DB = 10.0

1 54

Sol. 6.3-- 5

+1,



Exercise Set 6.4

Alk

Sol. 6.4 - 1

1) If the measures of the legs of an isosceles triangle are known then_

x -y= 0 'andm4 X m4Y= 0 so no information is given by the

formula.

2) If the measures of the legs of a right triangle are known then the

hypotenuie of the triangle can more easily be found by the Pythagorean
tJ

theorem and the acute angles Cali more easily be found by using the

.trigonometry of a right triangle. The Law of Tangents will however yield

a solution.

(3 - 8) The following program can be used to solve each triangle having sides

x and y an0 1.ncluded aggle.Z:7. Key x in Register 1, y ij Register 2 and

Z (in decimal degrees) in =Register 3. Whefi the program cs.run the first

display is m4 Y, the second display is m 4 X and the third display is

the length of side z. It is necessary that x

Or RCL 1
02 RCL 2
03

04 STO 6
05 RCL 2
06 'RCL 1

07

08 STO 5
. 09 1

10' 8

ll, 0

12 RCL 3
13 -

14 STO 4
15 2

16

17 f TAN
18 RCL 5
19 X
20 RCL 6

'21

22 g TAN-1
23

24 X

25. RCL 4
26 ,

27: 2

28, f

R/S 4 Y)

30 RCL 4
310' x"'c y
32

`33 . R/S (m i X)

34 f SIN

35 RCL.3
36 f SIN

37 RCL 1
38 /' X

39 X P.c y

40 (z)

155

x < y

1

R2

R
3,

R
4

180 -Z

R
5

y -

R6 x + y

-c



3 ) m 4 Y = 9f. 17 , m 4 x - 47?461,

4)- m 4 'Y a 97.2 °, m * 2 a 40.1°,''
5) m 4 Z= 3a.6°, m 4 X a 28.4°,

--\

6) m 4 Y = 24s6°, m 4. 2 a 19.2 °,

..,

7) sr i X = 93;1°, m 4 Z= 4.2°,

8) m 4 x - 128°, m 4 Y =Ile,

z = 4.84

x = 10.071

y = 178.8

x = 25.9

y = 0.308

z = 2.2

.Sol. 6.4 - 2

(9 16)

9) as (4 ACE 2 4 OGB, 4 GBO Igr 4 GFA)

10) Corresponding angles of similar triangles are congruent.

11) sin 4 -
EC
...... EC = OE sin cip

6E

cos 4,

12) sin 4

-cos 4

13) sine

case-

C

FEa .._-_
AE
AF
AE

AE
1

OE
1

so OC in OE cos ff.t ". ^

so- FE = AE 'sin Cl'.)

so AF = AE cos 4)

t

so sin -e- .. AE

so OE = cose

14) sin (4) + e-) = AB.= AF + FG + cB = AF + EC

15) , sin ([I +0-) = AE cos C) + OE sin id)

= sine- cos CI + cos,-.3- sinCi)

(1 6 - 19)

16) sin

17) sin

18) cos

..

= sin [C1)-1- (-15.4]

= sin cosCI) (- er) + cos C) sin (-19-)

CO S 19' ; sin (-e-) = -si- 1:,-

19) sin ( Cfs -19-) 't sin ft cost* + cos el:o (-sin-Cr-)

't-.'
= sin 4, . cos er- cos 0.sine-

156



1.

a

(20 - 24)

20) 2A is 4 + e- , 2B .= 44) - e-
.4)+4",

' B
2

AZAk"
2

21) A

22) di A + B) + sin (A - B) as sin A cos B + cos A sin B

+ sin. A cos B - cos A sin B

2 sin Pt cos B

23) sin (A + b) - sin (A B) = sin A cos B + cos A sin B

- sin A cgs B cos A sin B

= 2 cos A sin B

24) sin 4) + sin-e- = sin (A B) + sin (A - B),

sin 4)

a

2 sin A cos B

2 sin (§±4a...) cos
%A' 2 2

sin (A + B) - sin (A - B)

2 cos A sin B
ej:LEt)

2 cos 2 sin

V

157

Sol. 6.4 - 3



4

Sol. 6.5 7 1

Exercise Set 6.5

Other methods of solution ate possible. These solutionaare samples.

1) Ar

'2)

I.

LI2 4 ACD = 14(6.3°

114 DAC = 23.3°

.Using the Law of Sines in DAC

DA 10

sin 136.3° ;1717776.

DA = 17.47 Meters
A

ABIn A DAB sin 20.4° =
17.47

6.09 = AB

The tree is 6 meters high.

Li AB(C,
AC

In tan 12.6 =

.89 =

In A BCD, tan 8.7 4

.61 = CD

AD = AC + CD = 1.51 meters

The painting is 1.5 meters -high.

.1"

4

a.



3)

do,

5)

Sol. 6.1 - 2

In 0 ABC, tab 6.2 =

.43 -

In ,LBCD, tan 3.6 =

.25

AD = AC + CD aa

The painting is .7 meters aide.

Using the law of cosines

a
2

= 1) + c
2 - 2bccos A

BC =. \I 4102 + 1752.- 2(410)(175) cos 100

BC = 239.59 yards

Wally is approximately 240 yards from the hole.

159

AC
4

AC

CD

4

CD

Using the, la of cosines

2 b2 2a = b +)f c - 2 be cos A

62 = 52 + 92 - 2 (5 (9) cos A



Sol. 6.5 - 3

CO6
2 be

h 5 sin A

-62 + 5
2
+ 9

2

2(5)(9)

b2 .2

h b sin A

.a2 b2
Area P ABC = (c)(b) sin cos

cos 'A

A

. 2 be

Area of a triangle having sides 5,6 and 9 is 14.14.

7
Dail S.,/

ti i2 13

ie
18.3

g4

C.

6

In A ADC '

sin 43.

10 sin 43 =, h

Area A ADC = 1/2(10)(18.3) .sin 439'

62
t

Using the law of Cosines

AC II \)102 + (18...3)2 2(10) (18.3) cos 43° '= 12;93

Using the law of Sines

m 4 DAG,. sin-1
( 18.3 sin 4

AC -

750

si

m4 BAC .., 320

m 4 BCA im 64°

AB
AC sin 4 ACB

sin 84°

a. 11.67

Area A ABC an k AC(AB) tin 4 BAC

i 40

Area Quad ABCD = '102* 1 U 0



sf

7194 x = 433.23: 1

1.66 hrs. = x

1hr39min35 sec = x

Sol. 6.5 -

Using the law of Cosines

/ C2 = 18.72 + 4502 - 2(18.7)-(450) cos 25.7'

C = 433.23 kph

It will take the plane approximately 1 hr and 40 minutes to

gavel 719 kilOmeters against the wind.'

73.2

sib 13.21

BY ,= 275.91

In 4AXY,

m 10AY = 17.2
o

Using the law of Sines

73.2 AY
sin 17.2,0.....sin 103.12

4
241.08 = AY

(using m 4 XYB = 107.32°)

AB ';',/ N1AY2 n:12 - 2(AY)(BY) cos 73.03°

B = 308.9 meters

I

`161



4.

9)

Sol. 6.5 - 5

x = 150 tan 65
4

ceiling = 127:2 + 150 tan 65

= 44888 meters

10) A program to establish the'following chart is

01 STO 1 10

02 f IAN 11 2

03 1 \12
04 5 R/S 4 ceiling
05 0 14 RCL 1
06 15 5

07 1 16 +
08 2 17 R/S I-- displays new angle
09 7 18 GIO 01

11)

3

12)

angle ceiling angle ceiling

10°

15°

20°

25°

30° .

35o

40°

45°

153.65

167.39
181.80
197.15
213.80
232.23
253.06
277.20

,

50°

55°

60°
o ......../

65° .

70°
1,75o

o800 saw
85 ler ,

305.96

34/.42
387.01
448.88
539.32

,

687.01

977.89
1841.'71

t

O.

-Your rate is 2.4 kph.

You can use the Pythagorean Theorem

here:

1 ,_,30e. tan
-

k3)

= 52.52°'

The raindrops-are hitting the ground

at an angle of 52.5°.

162.



,
i Sol.-T - 6 .- 1

Solutions CHAPTER 6 Test

1)

,2 )

3 )

4.c

x
sin 37°10'

_ 50

I

A

45'

sin 03°30'

I

m/ 4B = 93°30'

x = 30
.4

, -

t2
= 202 + 402 - 2(20)(40) cos 105°

t = 49
4.

20 - 15 - tan 1/2(A-B)
2 15 tan 1 /2 (102,°

tan 1/2 -B) = 5. tan 51° - 35

1 /2(A B) = 10°

m / A - m / B = 2011c m / A+rn/ B= 102°% m/ A= 61°
v..

Alternate solution:

c
2

= 152 + 202-- 2(1-5)(20) cos 78°

c -4: 22.4

sin 78° sin A=
22.4 . 20

m / A = 6-1° , -163.

...

4.

.



4

2 2' 238 = 3Q IF 40 - 2. (30)(40) cosi?

cos 0 = . 44'00,

.(3 = 64°

m! DAB = 116°

r

-,

a

t



Exercise Set 7.1

1) degree 3, coefficients

2) degree i, coefficients

3) degree 0, coefficients

4) degree 4, coefficients

5) degree 3, coefficients

6) (a -11 f(0) = 4 (b-1) f(1)
/

(a-2) f(0) = d (b-2) f(1)

(a-3) f(0) = 9 (b-3) f(1)

(a-4) f(0) = 10 (b-4)

- (a-5) . f(0) = -1 (b-5). f(1)

Sot 7. 1 - 1

2, 0, -6,- 4

-2, 3, 0

9
A

1, 0, -5, -4,

1, 0, -1, -1

(d-1) f(1/2) = 1.25

-2). f(1/2) =*1

-3) f(1/2) = ,

). 4(1/2r= 6 1-3 = 6. 8125

) f(1/2)

= 0 (c-1) f(-.1).= 8

= 1 f( -1) = -5

= 9 (c-3) f(71) = 9

= +2 (cc4) f(-1) = 10

= 1 (c-5) f(-1)= '-1

f(a) = 2a3 6a + 4

/-)4 \
2(e72f f(a).= 3a - 2a

(e-3) f(a) = 9

(e-4) f(a) = a 4 - 5a 2 - 4a + 10
4

'..)
(e-5) f(aY= a3 a - 1

(f- 1) f(x + h) = 2x3 6x21 + 6xh2 2h3. -^6x - 6h +4

f(x +-h) = -2x2 4xh - 2h2 + 3x +'3h.

(f-3) f(x + h) = 9

2 + 4xh + h -5x3 4

.10xh - 5h2,- 4x - 4h + 10
or.

1 65



(f- 5) f (x + h) = x3 + 3x2h + 3xh2 .-i- h3 - x - h - 1

(g- 1) f(-x) = -2x3 + 6x- + 4

(02) f(-x) = -3x - 2xt

\ N (g-.3) f(-x) = 9

(g -4) f(-x) = x4 - 5x2 + 4x + 10

(g-5.) f(-k) = --x3 + x - I

c,

10

AI

-.

":

I it

I ,

4

16.G

cJ

Sol. 7. 1 - 2

40

I.

1

it
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)

Exercise Set 7.2

1) y = x2 - 3x -10: [-3, 6]; d = .5

y = x(x-3) Le' 10

Sot 7.2 - 1

01
02

P3

HP Program

--sci

TI Program

(d)

(x)

..i

'5TO 2- (d) ,

R/S
STO 1 (x)

o

01
02

STO 2
R/S
STO 1

04 .- R/S 4 03 2nd Lbl 1

05 RCL 1 04 R/S
06 3 05

b.

07 06 RCL 1

08 RCL 1 07
09 x 08 3

10 1 09 )

11 0 41. 10 X
12 11 RCL 1 t,--

13 f fix 1 12 -
14 R/S 13 1

15, RC,,,t, 1 14 0

16 RCL 2 15 =

17 + 16 2nd fix I

18 GTO 03 17 R/S
18 RCL 1
19 +

20 RCL 2
21 =

22 STO '1
23 GTO 1 4

...

1 6 '7' -

*

o,

..,

)
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I

2)

Sol. 7. 2 - 3

y = -x2 + 3 : [-3, 3]; d = :25

HP Program TI Program

01 STO 2 (d) 00 STO 2 (d)
02 R/S 01 R/S
03 STO 1 (x) 02 STO 1 (x)
04 R/S 03 2nd Lbl 1

05 RCL 1 04 R/S
06 xg 05 RCL 1
07 CHS 06 x2
08 3 + /-
09 08
10 f fix 2 09. 3

11 R/S 10
12 RCL 1 11 2nd fix 2
13 RCL 2 12 R/S
14 13 RCL 1
15 GTO 03 14

15 RCL 2
16
17 STO 1
18 GTO 1

I
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3) y = -x2 + 6x

Y -x (x-6)

9.

.25

Sol. 7..2 - 5

- 8: [0, 6]; d =

-8

HP Program TI Pr/ram

01 STO 2 (d) 00 STO 2 (d)
02 R/S

(x)
011

02 STO 1 (x)03. STO 1
1 04 R/S.

05 RCL 1
.03
04

2nd Lbl
R/S

1

06 6 05 (

07 06 RCL 1
08 RCL 1 ' 07
09 X 08 6

10 CHS 09
11 8 10 X

12

13 f fix 2
1.1

12

RCL 1

14 R/S 13

15 RCL 1 14 8

16 RCL 2 15

17 : + 16 2nd fix 2

18 GTO 03 17 R/S
18 RCL
19

,1

20 C:L 2
21

4.0 22 STO 1
23 GTO 1

(
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.

0'

y = 2x2 - 5x - 12: [-2. 5, 5]; d

y= x(2x - 5) -12

= .5

Sol. 7. 2 - .7

HP Program TI Program

01 STO 2 (d) 00 STO 2 (d)
02 R /S, 01 R/S
03 STO 1) (x) 02 STO 1 (x)

04 RJS 03 2nd Lb1 1

05 RCL 1 04 R/S
06 2 05 .1

07 X 06 RCL 1 .,
08 5 07 X

09 08 2

10 RCL 1 09
11 X 10 5

12 1 11 )

13 2 12 X

14 13 RCL I

15.. f fix 1 14 -_

16. R/S 15 1

17 RCL 1 16 2

18 RCL 2 17 =

19 + 18 2nd fix 1

a G T 0 03
.

19
20

R/S,
RCL .1

1 21 +

22 RGL 2
23 =

24 STO 1
25 GTO 1

I
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Sol. 7.2 - 9

5) y = 2x2 - 3x - 7: [-2, 3]? d .25

y = x(2x - 3)

01
02
03
04

-7

liP Program TI ,Pr gram

(d)

(x)
1

STO 2 (d)
4./S
gTO 1 (x)
R/S

00
01
02
03

STO 2
R/S
STO 1
2nd Lbl

05 RCL 1 04 R/S
06 2 05
07 X 06 RCL 1
08 3 07 X A

,09 08 2
10 RCL 09 .-
11 X 11 3

12 11
13 12 X
14 f fix 2 13 .'RCL 1
15 0 RiS 14
16 RCL 1 15 7
17 RCL 2 16
18 + 17 2nd fix 2-
19 GTO 03 18 R/S

19 RCL 1
20
21 RCL 2
,22 .=
23 STO 1
24 d TO I
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6) y = [-2, 2]; d = .25 

HP Program 

01 'STO 2 '(d) 
02 R/S 
03 S'Po..;., (X) 
04 R/S 
05 RCL 1 

06 ENTER 
07 ENTER 
08 X 
09 X 
10 CHS 
11 f fix 2 
12 R/S 
13 RCL I 

14 RCI, 2 
15 + 

16 GTO 03 

TI ,Program 

00 STO 2 (d) 
.R/S 

2 STO 1 (x) 
(3 ,2nd Lbl 1 

04 -R/S 
05 RCL 1 

' 06 x2 
P7 X 
.98 RCL 1 

10- + /- 
11 2nd fii 2 

12 11/s 
13 RCL 1 

14 
15 RCL 2 

16 
17. STO 1 

18 GTO 1 

Sol. 7.2li 

-key gives error messages for y < 0 on some HP models. - 
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7) , x3 - 3x + 3 [-3, 3 ; d = .5 .

y= x (x2 -3) +3

P.1-.Program -11 - Program

01 SIO 2' (dI
R/S

03 ST0.1 (x)
04 R/S
05 RM.: 1

06 x2

07
08 _/-"

d9 RcL I
10 X
11 3

12 +

13 ff2x 1
14 R/S
15 RCL 1

V "16 RCL 2
17
18 GTO d

,er

5o1. 7 2 - 191,

od
01:
02

six) 2
'R/S
STO 1

(d)

(x)
03 2nd Lbl, 1

04 R/S
05 ( -
06 RCL 1
07 x2
08
09 -3 11,
10

p 11 X
12 RCL 1
1:3 +

14 3 a"
1.5 =

16 2nd fix I

17 R/S
18' RCL 1
19 -1-

20 RCL 2
21 -,
22 STO 1

23 Ger o 1

0179

41.
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8)' y= x3 + 2x2 - 5x - 6: [-4, 3]; d = . 5

y = (x2 + 2x - 5) -6

y = x (x (x+2) -5) -6

HP - Program

01 STO 2 (d)
02 R/S
03 STO 1 (x)
04 R/S
05 RCL 1.

6 06 2

07
08 RCL 1

09 X
'10 5

43.
11

12 RCL 1

13 X
14 6

15
16 -f fix 1

1/ 11/S
'18 RC-L 1

15 -RCL 2

20
21 G TO 03

Sol. 7 2 - 15

TI - Program

00 STO 2 (d)
01 R/S
02' STO 1 (x)

A

03 2nd Lbl 1

04 R/S
05 RCL 1
06 X
07, (

08 RCL 1
09 X

10
11 'RCL 1

12
13 2 4

'14
151
16 5

17
18
19 6

20
21 2nd fix 1

22 R/S
1

.24
RC-L
+

5

c23

RC L
6 =4

27 STO
28 GTO 1 .
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9) ,

f(x)

=

x2

-

2x -

2

a) (2.

7, 0) (-.

T
,

0)

b) -3

10)

f(x)

=

2x2 -

5x --

1

a) (.2.;.0),

(2..

3, 0)

b) -2.
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0

X

100X

100-xK = x

K= x2. + 50x

max. 1250

12) h = 100 + 128t - 16t2

max h = 356 when t = 4

13) 4. b = 18 b = 18 - a

max = ab

m = a(18 - a)

m = -a' + 18'a

when a = 9 m = 81 maximum

{9, 9/

14) a- + b = 20 b= 20 - a

min = a2 b 2 er

m = a 2 + (20
.

m = 2a2 - 40a +400

when a= 10 Tn.= 200

zoo}



f

Vxercise Set 7. 4

1 a)

b)

x = 6

(6, 5)

3 a) x = -5

b) (-5, 0)

5 a) x- -3/2

b) (-1. 5, 6.75)

7 a) x-r- 1. 5

b) (1. 5, 0)

9 a) x = -1.5

b)

11 a)

b)

13 a)

(-1. 5, 0)

x =-3

(3, -17)

x 5

b)

15'a)

(. 5, -3/25)

x= I. 5,
/

_..

b) (1. 5, -2. 5)

171a) x = -1.75

b) (-1. 75, -9. 125)

Sol. 7, 4 - 1

2 a) x= 3

b)-

41a)

(3, -4)

x = -2

b) (-2, -1)

6 a) x = 7

b) (7, 0)

8 a) x = 5

b) (-2. 5, 0)

10 a) x= :513

b) 0)

12 a) x = 1

b) (1, 2)

14 a) x = -1. 5

b) (-1. 5,?-11. 25)

16 a) x= 1 r
b) (1, 9)

18 a) x = 5/6

b) (5/6, -49/12)

189
r



19 a) x

b) (2, -23)

21 a) x= .75

b) (.75, 2. 125)

\ 23) y= ax + bx + b2

4a

bZy= a(x2 + x + 2'la

y = a (x

X =
-b
2a

b ,2
2a

5(31..7.4 - 2
. t

20 a) x = 1

b) (1, 5).

22 a) x = -1, 25,

b) : (.:1. 25, 5. 125)

axis of symmetry

24) y = ax2 + bx + c

y= ax2 + bx + (14 )- + c (T- )

,4ac b
2

2 b b 2
y = a( x + a + 41-2 4a

y= a (x + b )2 +
2a

4ac - b 2
(

4a )

-b2
1-Turning point (

-b 4a.
2a 4a

1

let

\a

; '



1

1

1

1

1

1

1

Sol. 7.5 - 1

Exercise Set 7.5

1)

2)

3)

4)

6) .

8) ( -aa, -6) ly (6, oo )

25}

-b + )11)
2 -4acx=

2a

4
is the combined form of

NF2-7; 2 -4acx -b - v b-
=

-b + or x =
2a 2a

When the discriminant equals zero the roots are equal.
, When the'disoriminant is greater than zero the roots are unequal r

N. .If the disc iminant is negative the function does not intersect the. x-axis.

a) Roots are rational
b) Roots- are irrational

Discriminant'

If b - 4 ac"= 0

ots
Graph in rela-
tionto x-axis

real and equal tangent

If,b2 - 4ac 40 not real
(complex Conjugates)

doesn't_ intersect
x-axis

If b 4ac >0 and a
perfect square

two rational roots
real and unequal

If b 2 - 4ac >0 not a
Perfect square.

2p - 4 n q

10) - {0.5,

12)

144 { -5/31

16) (-1". 7,

t

two irrational foots
real and unequil

7) - k -;1 9

intersects the
x-axis in

two distinct
points

S

9) (9/4,00 )

11) 14, -O. 51

13). (0. 4, -11

15) . 251

17).- f3. 9, 0.11.



44A

Rk 4

18)

20)

22)

24)

26)

27)

28)

f8. 2, 1. 81

) 4

*f

19)

[6. 2, 1.81 20

f0°, 60°, 120°, 180°, 3601 23)

4.45°, 225 °, 126° 50', 306/50'?

Sol. 7. 5 - 2

41. 5, -0.51

(2.3y -0.61

{.126°, 240°?

25) 1210°, .330°1

f51 310',

(32°30',

f70°40',

107°10',.

12020', .233°40',

169°10',

231010 ,

290°40

287 °10'I

327 °30')

, 349°10J

29) Trace Display
-bafter Step 7
2a

after Step 9
42
b 2

after Step 12 a

after Step 14 11)4 -4ac
a

after Step 18 1st root

after Step 21'

30)

2nd root

a

1

I

1

1



.

"I

T

k

X

.

12

-b

-b
2a

b2 14a4,

C

a

13

-b
2a
-b
2a
-b

b2 -4ac
4.a

14 1'5 16

-b
2a 1'

-b

-b+143.747;

S

Sol. 7.57- 3

4

17

-b

1.27:ca
2a

is

2a

+

4
31) If an error Signal appeared, the discLimknant is negative and the r,47;:s

32)

34)..

36)

are. complex.

[11

f41

33)

35)

37)

(3:61

E)1

41

L

194?

1

"or

1

di

4ac

4



- .
Exercise Set 7.k)

I L

Sol. 7.6 - 1

1 a) sum: 8 b) sum: -6
\. product:

.

/

c) sum: 6

product:

1

12
)

-16

/
'd)

product:

sum: 1

product:

-4

-1/3

2)

4)

-6

x2 - 4x - 5 =.0 _

3)

5)

.

2-3x + + 4 = 0x

p= 6
..

._.t

6) c = 12 {3} ' 7) b = CY

8) a =f -1/2 9) c =

ik

10) b = 3 11) sum: p
product p
They are equal. =

12) . y = -5 13). b = -8' or b = 13

14 a) x2 + ix- 2 = 0 --03x2 + 7x - 6 = 0

, b) x2 . 12 ,.= 0 ri

x2'-i- 5x + 3.25 = 0 --w4x2 + 20x - 13 = 0

22 1

d) x + 7x 71-c; = 0 01.497E2 + 7X - 12 = 0

15) suz4
,,

.
-b 4

i- -4
a. -1

product; (-2 + g)(-2 -j-g) = -1

-2. = _1
a

.."

194 \

(
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7) y < x2
-1-1

Sol. 7. 7 - 2.
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Soiutiona to Chapter 7 TEST

'1)
(

3

2) (2)

3,) (2)

4) (2)"

5) (1)

6) (4)

7) 2

o

8). 120°

9) (3)

10) kr
11 a) I1.7 -..4?

b) II, VII

12) a) 11.2, - 3. 2.?

b) . 10 7cli

13) (see next page)

f

,..,

t.

4

l
4
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Sol. I" - 2

14)
,,

b) any point in A

is correct '

I

14.

_:,/ . 2.01

\ i

,

'..

*

..

0,

I,

100

1*,



Exercise Set 8.1

Sol. 8.1r 1

1) 104, 107, 11Q, 113, 116 2) Common difference of
3 between terms .

3) 3, 6, 12, 24, 48

5) 384, 768, 1536

4) r = 2

4) common ratio of 2 between
terms

7) 3 8) 4'8

9) NC) 10) NO

11) 44, 5- 11, 19 12) ,Neither

13) a)- 6, 9, 15, 27, 51 110) ConsecutiVe terms remain
b) 2, 1, -1; -5, -13 constant (no change}

,,-,c) 3; 3, 3, 3, 3

15) a) neither
b) neither
c) arithmetic d =0

geometric r = 1

J

202

16) Various answers
a, 3a+5, 3(3a+5) +5, ..

(1)3,- (2)3, (3)3 ...

0

1(1 +.1), (2 + ), (3 + 1

.
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Exercise'Set 8. 2

,
.,- . o

ssoro .

-

1) 1 9 \. 2) 1-

3) 20 , 4) 1.25

5) :9 '
,,,.

6) I

7) '.20 8) 1.25
J

9) I4P-33E TI -57

1
. t

)

STO it STO 1

STO 2 STO 2

PAUSE Lbl 1

PAUSE PAUSE
RCL 1 p

PAUSE
2' RCL i
x X

STO 41 2
STO + 2 =

RCL 2 STO 1

GTO 03 SUM 2
RCL 2
GTO 1

t /

S(G) = f 33; '21, 45, 93, 189 .. .1

10) S(B) = f4, 9, 16, 27, 46, 81 . . .1
.

1

14) S(c) , = .13, . 6, 9, 12, 15, .....1
-

12) Arithmetic; common difference of 3

l

4

.14) 21

t
16)

o

..- , -

Sol: 8. 2 - 1.

t
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V

. ..

. i

k

i

/I.

t
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- Eicercise Set 'el,

3.7 *.

8

R 2-6

A .S

n

-

A.

Sul. 8. 3 1

2); S10(P) =
e

G+37) = 190'

S '10(l9) = 5'( -19 +8) = -55

S1044 15(12+(-6)) = 30

= 5(0+6. 75) = 33. 75,

T 10 S = 5(1+10) =c5

\

153) S15(S)..= --[0 + 14(. 75)] = 78, 75
2

. z64) Szo(Q) = 7.[-38 + 19(3)1 = 190. i

5)
30

4:
11/

S30(P) = -2-- [2 29(4)] .:2 1770_,...

, 6) S30(R) =' r3°124 + 29(-2)] = -510 .
)141fr

7)

8) negatiVe in R, therefore_ after a sufficierit number of terms
h , ,

) ---s.the sum will be negative.,(14 terms)
r

d is positive in Q. likewise after a iufficient number of terms, the

series and sum will be positive (14 terin)

9) Sn(T) = L.1 \ (1 + n) 10) 30th term is 92 .
2

approx. 75 - 80 sec. with H418.3,

11) Time should be less than in #10, The calculator takes longer in #10.

because itmust,generate each term 'f the series.

12) Calculator: S30(A) = 1455' 85 -90 sec. by HP33

30Forthula: S (A) = (5 + 92) = 1455 'approx 20 sec,,. 3D. 2

1 3 ) S = J.+ 2 + 3 + ...,+ 98 + 99 + 100
S = 100 + 99 + 98 4- ... +3 +2 +1.

28 =101 + 101 + 101, + + 101 + 101 + 101

(100 101's

i.
204



2S ,= 100 We. 4S = 50 101 = 5050

*14), Using the formula (*)

10.t.7(

'S1 =,a

- 7% i

S13 = 3a + 3d

,etc.

Z.

AI

205

WIN

Sol. 8.3 - 2.

4
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Exercise Set 8.4

0
Sol. 8. 4 - 1

1) r = .2, a
10

= 2)9 = .0000256 2) d = -, 12, ail = 1. 2 4 40 ( -. 12)

a 6
41 ,

3) r = 4, a7 = 1 (. 4)6\ = 004096 4) r = = 1
12

1 11a =
-3-

(- ) -. 0001016
3 .

4
2or 3-9

29
5) r = sine' a

8=
sin7

6) =-7/719.' a30 = tain -F7-11E01

7)
a8 29 8) r

1 or Ctn28
&

tan2-89-

1
4

3a 1)
14 16

1

4.1
11

1
1 40 - 40 (2' .9). r = 2 , S15 =

1
r--* 79. 9976

1 -
la f

1

20'
16) r 1 , 1 - 1 7 1 19

2'
S20

1

( -2- ) . 000001907
1

1 .8
11) r = , S 5- )

5
. 8333

12) d= -1.5, S12

13) r = S,.,
3 ' La

1 -
1

12
= [8. + 11 (-1. 5)]

1

-18 -(-18)( 3-)
13

- -27

114) = T625, S16 = [ 6 + 15(. 25)] -= 78

15) r = 2, Sn -
2 16384-1

2 - 1

.- 32767

206

-51

3

40'

or . 000000045



16),
1r = , S =

. 2 n

i .."Y

1

500 - 7 (3. 9.0625) 99t. 09375 a
1

1 A-
L

Sol 8 4 -

f

a 20 = "572, 864 a pp r ox 405 sec. by HP-33 program

a20 = 2

1?
1, 572, 864 les s ,than 20 sec.--

'program% 2'. 621440. 10--,

1 19 . -18 13
5- (-5 ) = 5 a 4 2.6214 10 . less"than 1 min. byformula:

20) Sn

S =

Sn

by formula on HP-33

over 1 min. by HP 33

=A,

ar + art + a rn-1

4(1 + r +

r r
a (1' rn

a - arn
1 - r

21) {04 1, t,
arithmetic .

22) 11, 0, -1, 2,
aranmetic

23)

4

r n- 1

In a geomet sequence, the

sequence with thearithmetic

logarsithm ofthe ge6metric

24), IV, 43, 45, 7

25)
xa + xa + 2d

2 611 r = Xd

Ad 4--
nyk A,3

I"1- I + ond +olt.'+0A.3 - AY
JAIL

A

A.
it;c OA!

Z
A'

3
/1.

/1'4A -

1

loWithms of each term witl. fo an

I
x

commpn difference being equal to the

sequence's common ratio.

Ge ometric

xa + d

xa xa + d

r = 42

xa +-2d

20 7



Exercise Set 8. 5

1) a
10

= 29

3) aS0

5)

64'

8)

10')

*Sol. 8.5 -

12
= 35.

a
40

=119 approA412).mi,n, 4 sec.
on -33.E

approx 3. 1 sec. on HP-33E

a 10.1" '1536 7) a15 = 49,152

ia,,,,=. 1610612736 9) a
40

= 1.649267 x 1012 approx. 2+ qikin., " - I on HP.33,
17th 11) '26

HP-33E TI-57...
01 STO 0 00 STO 0

02 STO 1 , 01 STO 1.

03 0 02 0

04 STO 2 03 STO 2

05 1 04 Lbl 1

06 STO + Z. 05 " 1

07 RCL 2 06 SUM 2

08 PAUSE 0 RCL 20Z
-09 RCL 0 * 08 PAUSE
10 PAUSE 09 RCL 0

11 RCL 1 10 PAUSE
IL 5 I I L 1

13 + 12 ,+
14 STO 1 13 3

15 STO + 0 ,14
16 GTO 05 15 STO 1

to RTN 16 SUM 0

5 17 GTO 1

R/S LRN, RST
I 5, R/S $

IS
10

(X) ..= 185

In both progrartis replace steps 12 and 13 with

3, R/S 510(Y) s 3069

011

2, X. In RUN position
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Exercise Set 8.6

Sol. 8. ,6 - 1

0 y ? 2) x< y 3}. x ?

4) HP 33 ' x y 21 is dis3layed before stopping
'TI 57 x > t No change

HP 33E TI-57
PRGM RUN

01 1 RTN
(a)

02 ENT

03 Yx
(r.)
ENT

04 X r< (n)
R/S

The eight term is
,b234375

r

6) PRGM

a

01 ..+

02 2

',04\ X

RUN

RTN
50 50 (n)
ENT
201 (al'
ENT
299 (i)
R/S

LRN

1

=

. -
'LR/s1'
RST
(a)

00
01
42

_ 403" STO 3 STO 1

04 RCL 2 (r)
05 Yx STO 2
06 RCL 3 (T)
07 = R/S
08 x
09 RCL 1

10 =1-1- R / s
12 RST

LRN

Ok +,
... . ,

LRN, RST
01 RCL 2 50 (n)
02 = STO 1

03 X 201 (a)
04 RCL 1 STC1 2
05 = 299 (C)
06
07 2

08 ,.
'09 R/S
10 RST

There are'0 add numbers bet. et-n 200 and 300.

The sun of the odd numlyrt3. between 200 and 300 is 12,500.

200 ,



7)

*7

b.
HP 33

j RUNPRGM

1

01 STO 0 RTN ,rw 00.
(V STO -3 10 01
03 0 : STO 1 02
04 STO 2 3 03
05 1 R/S t 04
06 STO + 2 05
07 RCL 1 06
08 RCI, 2 07
09 x= y4 08
10 GTO 20 ..., . 09
11 PAUSE ' 10
12 RCL 3 i 11
13 PAUSE / 12
14 RCL 0 13

15 2 14
16 i - 15
17 STO 0 16
18 STO + 3 17
19 GTO 05 .. 18
20 PAUSE 19
21' RCL. 3 20
22 R/S 21

.
i,

22
23

3 24

8) Store r-,in R
4

Replace ste5* 16
lit HP-33 wit? ROL, 4, X.
in RUN position
Stgre r in R4
in TI-57 -replace steps 13 and 14
With RCL 4, X,

210

Sol 8,6 - 2

TI 57 '
LRN i

STb 0 LRN, RST
STO 3 10

( .$) x,...t
STO 2 ----. -- 3

I,b1 1 R/S
),

SUM 2
RCL 2 -'

.x=t '

GTO 2
PAUSE
RCL 3
PAUSE
RCL 0 ,

2 4 v
=

STO 0
SUM 3
GTO 1

Lbl 2
PAUSE
RCL 3
R/S

#.

RST

9) Experience hunger, pain,
gt

blation, etc. :

1

a



I

2) 70

0.1

3). 'r5

4) ..98304

5) 6300

6) 15.984375

7) -530

8) 152.518

9) $9,737,418.23 more 2c, 'etc.

10) 20,100

11) 1,073,741.824 or approx. 16.9 miles

12) 9.6

211

T Sol. 8.8

1

I

y.
1

1


