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. 1 )
Using Calculators in Mathematics 12. « -

P N W
TEACHER'S GWIDE . , - ? . . . .

-

Introddction

. {

. . .
-

.

balculafing tools have been utilized over ‘the full spanlof.

\
N ”

civilization, The earliesf records indicate that various forms of

Ci abacus-like apparatus were used still earlier. Today's hand held ’ |

= 4

labor saving device But these pocket-sized tools represent more
A
than a difference in degree from their predecessors, such devices as

/. :
slide rules; they represent a difference in kind. They tripleséT

quadruple the number of digits accurate&y determined by a glide rule,

thus multipl}ing accuracy g} some ten million times! They carry out .
remarkably complex calculations that astound those of us who used ' )
paper; pencil, specialized tables, and ‘much time to compute in the

- A . » - \ .

N "old days" of Just tev years ago. Thus we have in a fefs seconds, of:

-

‘\ key punching:
. ‘cos 32° Lgg 30" & .84580542

V"‘ J‘ and . _ ‘
: - . S ’ ’ ‘ ‘ —
. 3 = 3.4153702 _ P

.

.

Considbr‘computing those values to half this number of“digits of ac-

-3 R -
7
curacy before calculator access. . o ,

L] [

* And ﬂow,thé programmables: the power of a half million doliar
B - * ,

computer of twenty years ago shrunk into a $50 - §IOO mocket -sized L
. » LY - . -

ERIC o Tk




. . ’
. machine. Whole new vistassare opened tc us, . One of the earliest -
Al
- » : ) .
. example& of practxgal use of a programmable commun1cated to me is }

one that will appeal to teachersfi*
v . . A - ¢
“ L] // l
A school' bargaining team was presented a modified °
salary proposal by a schodI(board a proposal the
. ~at . board negotiator said wouid ré'quue a poscponement
’ e so that the full scale could be calculated. '"No
need,' said the teacher representative, "We'll cal-

culate thae fot you in tem minutes."” And so they

did,* prov1d1ng not, only the scale itself but also o
\\\ , ‘the cast of implementing that scale for currenpt staff: N
all calculated on a prograrmable. Needless to say,
the board was impressed, -
“ - !' R ) -~ - »
L4
N . 4
* " : : -

zgngxample a simple program like the following would generate a
olumn in a 5% per step increase schedule: .

HP - 25 TI - 58

01 ENTER ' 0i  “LBL & )
N 02 1 02 X .
. 03 03 1
s 06 0 ‘ 04 .
) o5 ' s ) 05 .0 A\\
. 06 X 06 5
07 R/S** ot 07 = ‘
08 GTO Ol . 08 R/S** o
) 09 'GTO A
\ ' k% 2 . “ .
: The base salary is keyed into the -alculator, R/S is pressed,
- and subsequent steps are read eac' - e the calculator stops. To
" restart R/S is pressed again,” For c.ar le, a scale stattxng at -

« $9800 and incrementing in 5% steps : sould give

. * $9800.00

' 10290.09
' : + 10804, 50
©11364.72 ,

11911.96, etc. -

.




. / \
This simpie but suggestive example only reaches the border of the

\

¢

wdde range of programming applications, .

-
.

The ready avaﬁlability of programmable hand held calculators
. ; v
does not of course, by 1§se1f 1mp1y that they should be used id

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

4

€an be fognd for thenm, they belong there no more than does another ?

recent inventidn, the pula hoop. Despite our facetﬁpus exampli%’this ¢
. ’

v
1s, we believe, an important issue. The school mathematics program

is already a full one and we should always think carefully abou;
1 \ i

‘tinkering with it. Gurriculum workers haveé too often thought in terms

of program additions rather than the more appropriate program ré®lace-

ments, .When something new enters, somethinélold must exit,

~

Our .experience so far ulth programmables :::bches us that '

there is an appropriate role for them in the grade eleven pfogram as '

. L
.

it i{s presently const uted. In fact we have convinced ourselves of
P y :

the truth of the following postulates: . ' L

x
=

PR -~ { -
o The c3lculator is useful in a number of. topics involying

L . computation. 1Inversely, reasonable use of  the calculator

. is restrictedkto thésq topics. Understanding this strict

* deliniation is importangt: the idea of a calculator in use

+  every day of the school yeardis popular but wrong-headed,

o ® (adget fascimatibn sets traps as you address even appropriate

‘eurricular units, ‘Playing with th% calculator ‘is fun and

[ . .
\

easily tdkes students and teachers away from mathematical
’ * ( '

L)




¢ B . - . R R - . >
. \ . . . . .4,
‘ ’ * - \ .
Yy ‘) concerns,* ‘ ’ . X . .
1 ) o . There are activities that deserve either to Qg dis-
b -
N ‘ carded or to ber severely reduced in this calculator ¢ :
R N
v . .
age, thus‘providing some of the curricular space for ¢
. * L} »
. ' calculators, )
( e .° When using the calculator in the mathematics program,
- . L . ~
, great’ care must be taken to avoid "black boxing'" con-
. ’ cepts, , - B

E

' . .
;s -

) . N
In developing the textual materials for this program we have sought to
respond to these pos;dlates. Now consider their meaning and some of

4 their implications, . -

- .. .
Two years ago Professor Rising set as an assignment for in-service

.

- . Eeacher§ in a graduate seminar the task of reviewing school texts in .

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

] 3 i
.

%
lator enhancement. The results are striking and reinforce’ the purest

" of mathematicians: less than 107 at any grade level, elementary ‘school /°

¢ through college, are amenable to calculator usage! More recently how-
: . : \ v T
ever, Professor Wallace Jewell of Edinboro State College in Pennsylvania

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

His estimates came out in the rang. 2.7 - 50%,.with the lower count

»

~
geometry. .
L d ) .
. ‘ M N
A . ' L,
. L .
' * \
' . »
s . We note here that care must be taken to separate the wheat from the

'‘chaff, Our salary scale example is not so trivial 'as &t first ap-
pears. It has within it the btasic elements of a geometric, series -~

.

. and exponential growth, A , -

El{lC' . “ ' o ‘6» ' : *

Aruitoxt provided by Eic:

.




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

Why the differenge? The answer is instructive and should give ”

better 1nsight into our first postulate, Professor Jewell was study-
ing calculators inten51yely at the time he made his survey, he had’ )
b 1 .

used them in his own instructional’ program, and’ he was sensztive to
. 5

their application' the classtoom teacherskln the earlier group did fot

have these characteristics. . i
s

The message ‘seéms clear. As you start uﬁing claculggons for- class-
-~

room instruction, you will probably overvalue their application. But
. <
)
then, having reduced their use to those places where they enhance the

program without question, you will bggin to find more sophlsticated use
~ ' : :
. . | L
\“5/'\} - »
At some points in the curriculum calculator use is' plainly slignaled,

for them.-

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

»

”
rithms. Proofs on the othet hand: never. But wait®a minute: amer

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

. 2 .
or minima for quadratic functions,ﬁg > ax +bx + ¢, A series of cal-

.
-

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

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

. - L
Gadget fascination. We should by now have learned from'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

~
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O
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Aruitoxt provided by Eic:

/.,

~

will suggest that their contribution to rathematics is not as great

as migﬁt be expected and that, 1n'fact, they often take classes of

students away from mathematics into realms that are interesting but

. 5 o
do not contribute ¢o increasing mathematical sophistication.  Across

the country in thous;nds of mathem?pics classrooms student

. ( - .

on such computer agtivitiss. as sorting lists alphabetically, seeing that

tables are printed in neat columne, and carrying out complex mathematical

-~ - -— .
L4 . . Iy - (3 (] N
processes like inverting a matrix by/a minimum of instrnctions. Such

.

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

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

geachers should think very carefully about each place in the curricﬁlum

calculators are to apply. When they contribute to that curriculum they

should hF used, of course; but-when they do not contribute to the cur-

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

- .

standard instructional techniques. We have.attempted to follow this

guideline in our development of the units of this program. //

[

Replagement. . This will continue to be a very serious and very -
‘ L4

diffidult problem. For one. thing, even though a topic becomes archaic

it may-still continue to apptar on examinations that are important to

¥
-
our ‘students' future programs in .- - pmafics.t A case in point: recently-

i

a2 meaber of the New York State Education Department Mathematics Office

-

claimed that he had checked the slcventh year Regents examination and

found that there were no questions -hat called for calculator ‘usage. .

L] * R

We looked at some recent examinations and found this comment to be inac-.

’ <
curate. For‘example, the following e:

.icime appeared on an examination,

L



N ' ~— -/ Find log 0.3145 : .

4

Surely this problem is’ amenable to calculator computation. The

solver need only key .3145 log to get the answer. He no longer

g

-

needs to interpolate and to use care in Hetermining the charatter-

istic in writing his solution. . ,
. 4
Note that the calculator solver gets a "different" answer from = -
, .-

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

-0.5024

while the taple solver's answer is

-

' .. 9.4976 --10. =

While mathematjically equivalent these two answers differ remarkably

in appearance. Many scorers would in fact fail to, count the calcukato:'

answer correct. What has happened of course is that the negative -

- 1 ) . . ~ .
chdracteristic has been combined with the mantissa to provide a single

tefh result, This can be seen by carrylﬁ& out the actual subtraction

I3 .
of ten from 9. 4976 The re;ult of this is that our old rules for char-

acteristics no longer apply to numbers between 0 and 1.

A

The‘point we seek to make by our example should not -be missed be-
cause of the details of that example. 'Yes, finding logarithms and
. p— *
tab}és is an archaic process, but the. student who finds a multiple choice

question on the SAT examination®where no calculator answer is supplied
- ’ :

finds himself in some difficulty. Thus we must be very carePdl as we

- . - -~
~

‘

.




’ ' . T : v ’
1 . 2 - - ’ . 8-
» - . . .
- ’ M . . v ' I
) modify curriculum not to punish our students in the process., This .
v { . ¢ 2
. YO ] M ~q - N

ptpﬁleg has long haunted curriculum Qevelcpe:s'aqd willk continue to

‘

t .
- Dumamm

cause problems for thém into thé foreseeable future, " ° :

J e, . ", CEE A
.
£

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

-

.-
v

e . CUIHP significantly in order to. do the new kinds of Ehings that are
. N o \

-

. . . N ’ . .
R important- for contemporary and' future use of mathematics. We cannot

x
Ll v .

let our curriculum come to a dead halt because.of problems like these,

L

‘
~ ~
? . ‘

.

Black boxing. Black boxing is letting the computer or' calcdlator

. 3 LA
A , take charge., It is'th% first step into the science fictfom robot-
, ” 2
controlled world. As we look arowﬁﬂ us in modern sogiety we see this
) - e )

'

* o . S S aEme > fammm

s . e

s

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

1 e *

.- \supermgrkgt where machines essentially replace most of the skills of‘ :
. -/

) . - -

o the check-out personnel. The machines read the item andzits price

¥ . . . -

directly from a ceded marking ~~ the package, ‘total the order, find

.

4

[
R R

the amount of change™appropriate, and even provide feedﬁback to the.

”

store manager about 4nventory. This may very welll be an app:;Prlate !

-
course for pmodern engineering; it is LﬁaPpLOPLiﬂte for the mathematics,
. ' |
classroom. , © ) /
. . . r ’
. v - '
It is important to understand .-+ black ‘boxing is not a new : ’
) .

. 1 -
phenomenon, nor a necessarily inappropriate phenomeénon. Consider again

logarithmic and trigonométric tables. Where do they come from? They . o
I *
) , T I'd "
are, in fact, just as much a black box presentation of mathematics as

Y ”

re

. is the calculagbr log keyl P o
;o . ) o e
. Q ) . ) ‘
10 <
A "I . (
Q s , \ .
ERIC ‘ -. CL ‘ , -
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‘ x . While such devices are occasxonally appropriace because of the ° o %’}

» .
lack of sophlstication af.our students, we must exercise great care

s that we'do net aLlow math qmatical understandings that we wish ko ob- ..
’ N ~ ’

- tain to be lost in th\'black boxing process. We do not want~our stu=

.. dents to lose oonceptual understanding of computation and what it

.
[ - «

I ,
\ involves Just because the calculator can carry out these -Computations |

-
.

.. so quickly and e¥f1c1ently sHere are two exercises that illustrate y

N “ L
" some of what we mean hene- )

. L 2N
\ -

] ' \ - o
i . Calculate 357895 T

' 3 ) -4 ﬁ\'._ ﬂ - .
. N T ’ N
” ‘ Caltulate % o7

"

.
+ ——

'Each of thesef exercises demands simple keying into a calculator. for. -7
‘.7 . . . -
salution. In the case of the first, an atfswer like the following ap-
. ‘ . 1) . ) ‘
. pears - ’ ‘ S . :
) 4.5842736 1¢ - .

»

t

If the student has no understéndlng of scient1f1c notatlon

f)

this answer

. olS meaningless and if the student dces not understand something sbout -,
. \ -
rounding answers, the ansyer 1s inaccurate, 1In the case of the second :

- [l ' . ‘ -*
calculation the answer comes up: v

. N
36.46215964 ' ’ / :

~ < ,\ . s -
“y, . . \
"Here the student problems &re more complex. What does it even mean to v
— - i
. 1’ raise a number to an irrational, to 'say nothing of branscendental, power?
. “ b

. Withouﬁ conceptual underp1nn1ng he\student has an answer to a process

-that is meaningless to him, s . <

. i -~ ‘.‘ ’ " : ° « !
Q .

,[ERJ!Z‘ - ) \ \

. - \
oo i o - -




Value of Programmables

» ‘ .
.
o e 3 .
. - . "
s v . ' . “' ' 5 . ’
. ! ! .
~
. Y - .

B -~ - g Rt . -
‘Having aescribed all of these special concérhs about’ teaching .

B
te
.
,

P

| e with prqgramable' hand-helcj ’calcula‘“tors, i€ will be well for us to
- B v° 7 ‘ . * ' . Ay ‘ - <"
[ - . turn gow to some of the 'values”of instructidn ‘with these devices.
. .o . s . \ . 2 -
| . .
| . .

. - . . -

. .

’ 9

., ; /) Everyone knOWS.thE'étory pgiNaIIQE{} who “he“SfSked why he would

. '. .4 . . . X . ) .
, T culators are indeed ‘there in modern ty.- One can<get 2 sense of

R S P

y . . set qQut thrclimb‘Mouqt Everest replied, "It is ‘there,” 'Hand-held cal-
|
|
|

D hoﬁiwidelis:;he distribution of small'(galculatocs by the fact that over N\
. .- . ‘ - I ¢

- . the past several years calculator 3ales have outstripped circulation

X

. ¢ . - L
- . for the most popular magazime TV Guide. Of course programmables make . )

. .- i Ty ’ - ]

| up. only a small Faction of total calculator sales\ but they too are

| = ) v ) ’ ! ". . I '\

i o « there. _And-today's high quality programmables cost less than stanBrd

Yo . "four banger" calculatorg of eight or ten years ago. Thus we have a

2

:\tadilj available mathematical tbo{. . : T

{' " Availability is no%}gﬁaugh. With the limited instructional time
\ ‘e -

»
~ »

avadlable to mathematics in the schools, we must make priocity decisions

on what we teach., All burricular decisions in matHematics gust.be made
. . ~

on a first-things-first basis. Programmable calculators, we believe,

. meet ,t}{is stern test. ‘ - . Q \

. ]
One Qf our basic roles in the schools is to prepare odq students

. for modern society. The computer is a centrdl fefture of modern society,

.

\ 3

Work with programmable hand-held ca.culators provides students with in-
sights into how compute operate at a very rudiﬁenta:y level, Given this

:
t. kind of undarctanding they may or may ot g0 on to lcar§~}cw tc operate &

' '

)
[\ L
- N N -t




Ne

~ 'ith them a’ general underst:ﬁiding’of how these es operate,”
. £ . *

»

L)
. s - -
the larger, more complex machines, but even™“

s

M -

This kind of aygument justifies programmable *hand-held calculators
[} /

in the school progfam but not necessari'iy in the mathematics program,

" The texfual -materials that we have 4eveloped should demons&ate to you

¢

.

Just as our experience with these materials in the glassrooms with”stu-

d.ents demonstrates to us, that programmables haveﬂ a definite contribution

' ’ ¢

to make to school mathematics at the. eleventh grade levgl.’ We have found,
as you will too, that students gain, insights into'ma‘thematical activi'i:ies

Fhropgh use of these devices and that they ‘refine their understanding &f

[
N
’

concepts gained earlier as yel]l,

< - ~

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 youngsters how to use the calcu,la'tors. Professor Rising asked

ar -

the tench grade students in the experimental clas$ to enter 4 in their .

caltulhtors and then to press the reciprocal (1/x) key. The calculator'

display 4&'1 showed Oﬁe &ghen asked a student what multiplier would
. B . \

change the display to e ‘student could not answer. . Professor Rising

: . N '
wrote on-the chalkboarg, .

J ..l.‘." = ]
X _—

A . -

'The student readily suggested x as the numbef that should fill in the

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

answer to”the first question. He finally suggested 25, Here was a case in

4




b ) ' ¢
which this reasonably intelligent student was confused by the repre-

-

sentation of a common fraction as a decimal to such an extent that he -

Y §

‘readily. Thus the calculatow gave the opportunlty to expose and reSpond

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

~

" thematical concepts. s )

The basic role of any calculator is to take ovey routine gasks of

.computation. As they do that, they free-the user té toncentrate on more

- ' L] '

coyld not apply a basic co'ncept that in other contexts hk could use l

. n - \ ‘
serious problems: dacidlng how to respond to the problem,‘organizing-thg,

. . hed 0

solution, determining the reasonableness and accuracy of the answer,

Bhinkidg\about related problems, and otherwise generalizing the solution.

. R .
- When you use calculators in your classroom-you should keep this éon-’

4 hd ¥

1Y

& tinyally in mind. Performing a series of ndfftiplication ekercises by

» .
calculator is not a mathematical activity.

But we have tound and the text pages should dlsplay a wide range
°

of pdaces in the standard curriculum for eleventh grade where the cal-
‘.

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

long standing problem having to do with graphing curves. Every teacher »

has had the experience of the broke: 'ineJhrapH'bf'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 H

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

. ¢ . ~ ’ -~
work required in calculating addltronal points is considerable, especially

*  when fracticns or deciwal values are involved. But now suppose our func-

[
.

[¢ ]

. : 14 —




.

tion is something

-

rd
y e

Ty

e . ) T :
" ) a" 1?~ N
1 . .
R ) - 13.

of

y =\3x2 - 5x + 6, .
3

St-dgpts can quxcﬂ(x program thls*functxon into their r'a"'ulisors and

run successive X v
literally plot doz
the curve, The're
"how the calculator
stitutes for under
know - the procedure
gram. What he- did
‘to evaluate the fu
The easy generatio
attention on areas
y value‘for this

turning point from

by triaijﬁéd error

sigh&{ into a ?:ob

Some teacherg
will make Students

dents at work with

alues ,to’ generate points on the curve. Now they can”
ens of points until they really cn see the shape of
ader shou1¢ th1nk about this example carefully. Notice
only takes over a computation role. It in no way sub-

standing of the procedure. In fact, the student had to

» - L]

for ca1cu1at1ng b 4 values in order to prepare the pro-;

not have\to éo is carry out the complex computations

nctidn point by point. In fact there is wore than thisc_

1} 5& additional points allows the student to focus his

where the concerns are critical. 'What is the minimum

L S

function7 Before the student knows how to determine the |

\
the ‘guation itself, he can locate that turning point

with his simple program. Thus he develops initial in-
s > r /
lem that he can later solve by algebraic technique.
S~

) ]
s A

- -
feel that by taking over this kind of work calculators

1azy. We do not fear thls.. Our observation of.stu-

calculators is that they work harder. The difference

is that their work is focussed on concepts, the ca1cu1ator taking over

~routine,

. /)

>




Calculator Access

g . . .

. v

- -

e v —

Certainly the best access to ealculators is continuous access.

We have found in .our work ‘at’ SUNY/Buffalo Qith.31mp1er calculators

E .

that studehf ownershrp is the easiest polle. Few problems arise ///
ltere, because the cost of .the calculators is approximateli\that of
school tektbooks. This cost equivalence may solve the'probiem fér pro-

- viding inexpensive calculators in the schools as well. 1IF a school

' . o
) has a textbook distribution (loan) system, calculators cin be acquired
> 3 .

" and distributed within this .same program. Ségéent los9’of a calcu-

* 1

lator then is no different from student loss of 4 textbook and would

be treated the same,,

4 .
.
>

Although the cost of programmable hand held calculators has come

‘ e

down markedly over the past several years, these vosts are still high

-

s ..enough to make the programmable situation more compley. Best access

* 1is still continuous access; but teachers will have to.use their best

. N j -
. - .
% " judgment in determining how near they can come to this preferred policy, .
. R : . ;.

‘' Our experience in the experimentab)classes may be of interest apd use

here. At the outset we were extremely careful about calculator security.

;
4 - -

- We even had sgfie of our caltulators secured in loéhing C{adles. As time
-mb . - .

. went on, however, it became clear iu u. that we had to relax our restric-

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

that reason we ;have dﬂopted a very open program, allowing the students

: to sign out .calculators for overn:,h* use. We have not yet lost a
'\ /, *  calculator by follcwing this procec re, - ihe same time we note that

~ ’

€




~

‘

- we have lost one calculator from the facility in which‘thiy are’stored

. .

at the university. . ' T o

o
4
Sy N

©

.
.

This still leaves the. local school and often the individual Eiass-

13

room {eacher to make procedural decisions., We would rank in order of '

¢ preference the following four possibilities: E

| 1. student ownership -
2. long term assignment

’ 3. overnight check out . <

L 4, use only in class and in special work.rooms.

\ J

E

Which calculator? ) -

T -

Our developmenc.work within this project has given us an opportunity

to try out and work with a rathér wide range of programmable hand held

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

-

e

. Qploped personal pr;ferences. The key word here is "personal", When
working with calculators we have found that you tend to i;ke what you
know. ‘ '

f;;;\rule apelies especially to ?achine language. A number of '
people have mageﬂétrong cases for the 'matural" Iéngdage of algebraic
. order calculators, but a personal story may be in order here: Professor
Rising s w8fe, a non- mathematician has used for several years one of
the caFliest~reverse Polish _potation calculators. She has become skilled
} in the useq&f this* machine. Mqre to tﬁ;’boint, she has considerable

. &
difficulty adapting to the algeﬂ’aic order calculators. This suggests
: \ ) ' .

that the idea of "natuﬁgl" order is ﬁomething té be considered less

~

.

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

’

NP




We are not in a position to recommend a particular calculator.

For one thing, a recommendation 4t the date of. this writing may very

well be inappropriate a year or two -years hencT. One concern does seem

clear to us and it represents a very serious problem, As costs come

s

down, quality is reduced as well. The mqé: distressing comment that has

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

.

made by a representative of a major calculator manufacturetr that "The

programﬁ&bles are only being made to last through one, year's operation,"
We have had sqme diffftul&ies,witﬁ calculator break-down, yes; but in

genéral our experiencé with medium-priced {$80 - $100) programmables is
» / °
that they will last for at least several years. Interestingly it ap-

N

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

the floor; does not seridusly affect the calculator operation, The ‘lesson

.'
in this is, we believe, that teachers should use caution in pur-

chasing the least expensive available calculators,

y

(=

Before you select caicuiatorg for your students you would do wel
S .
to experiment with the modé{s you are considering yourself. Some ven-

dors are willing te let you take a calculator overnight to familiarize
' [}
\ J

yourself with ithgperation., Others'will_ spend considerable time with

Iy
13

yoﬁ in showing you how the machine - c~ks, We sgggest the following as
» .

®
basi- concerns that yoy should address in sele%ting calculators:

-

: . ’ /
o' coqplex}ty of ope?ation . 3"
. nu;ber of program steps (m~ ged steps save here) ;
. number of ;torage locatior-

Mmoo ) /-

t’ programming language

. inktruction manuals -Ié;

-
M

\ .
P .
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hWe have found fifty program steps and a half-dozen storage locat]ons

entinely satisfactory for higﬂ school use, Véty tately will mor

program steps be needed and only occaSLOnally will more sto:agé’loca-

4 -

. tions be necessaty for complex ptogtams.

« ' For the simpler "four banger" calculators we redommend battery

%

replacement, For programmables, which draw sémewh more electricity,
i

it seems appropriate to utilize re-charging devices, Since virtually

rd : : .
all piugiammables have Plug-in rechargers, this" should not be a matter

. »
of concern gp selectors.

: i
"With the advept\sa liquLd crystal display programmables sudh as the
Casio 502, battery charging ptoblems dlsappear The batteties on such .
calculators need only be replaced about once each school year. Users would

do well to examine such calculators

'
.

If you VE‘; be using this text with microprocessor, most of what we ~
have said will still apply but you will probably have different .and often
addi(ional problems. Access to the equipment is probably the most diffi-

,gult[

o : - .- ?

£




Classroom Presentation

4

Now you have your calculators and you are ‘seady to go. ,The stu- ¢
4 - -
] . .
dents are'all excited about the new toys and they want to geg'to them

¥ v

just as quickly as possible. Don't be tfépped by this situation into

E

a complete depatture from your mathematics goals to focus on this de- '
vice. You must constantly keep in mird the fact that the calculator
"is another tool for teaching mﬁtheﬁgtics, not a device that is an end

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

¥
propriate;to use the calculator, have your students set them asidg.a

!

What we have done in prqfuation of these textual materials is

\

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

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

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

-

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

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

. .

wish to use .the calculators. The basic rule: ,don't force the calculator

' v

intd places 1in which it doesn't belong.

.
-~ . . A

> ' '

\ .
Another don't. Don't attempt -o 3ssign motivation to the cdlcula- .

4 .

- L]
tor. That is a false hope. Your .2st “et for motivatipg your students
’ 1]
e t ) . e
is a serious approach to the teaching and learning of mathematics. Thé

*

calculafangy‘itself as a motivating device will ‘last like all other
such devices about ten minutes. Bui *he calculator used effectively in

your instructional program will eni."nce * .ar program and add®to the

- . . ‘e .
general motivation that good instruction can contribute,

Aruitoxt provided by Eic:
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7

It is not necessar§ for you tb spend timetteaching_xpdf students A.
how to use the particﬁlariﬁalcﬁlators théf they have‘in hand before
starting the units in this'text. The f%rst unit -includes, along with
the study of order.of operatiohs, sections devoted to intrdducing the
skudents tl'their own calculétors.* These sections and in fact the entire
book consider both algebr;ic order‘and reverse Polish order Opefat%ons.
We think that "it is iéi%rtant for your stﬁdéntS(to learn both. You and
we do not know what kind of calculator or eomputer access your students
will have when they leave.school. Bu& clearly? you will @ish to focu§‘
main attention on the kind oé calctulator that your studeﬁts have, At

.
appropriate points you may wish to supplement the‘instruction by use of,
for exaiple, some ideas from the inifguction manual for the specific _

’

calculator the students have. ' ’

You will soon find as we did that classroom organization changes

e A

when you are using calculators. In fact, you wilk not be ab{s)to assign
r. . -

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

[N

that simple. There do seem to be two quite different fo)ﬁ§:: for class-

-

o'

\ . . .
room instruction with calculators. We identify these for you sg'that you

can prepare to adapt your instructionm to them. Remarkably they are at

< -

opposite ends of the instructional spectrum,

‘

L4 \

» . . . "
The first is the technique that you will wish to use when you want

L] .
to take your students throug% a series of keystrokes. This is the most

- . ’ N
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lock-step, regimented kind of instruction, In fact if you depart
\ . - -

»
[N

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

>

tion you will find that yéu; students will .diverge frightfully

from the pattern that yoL hope to accopplisb. After a féw false
starts when you learn the ?i%sons that we learned, we eibecé that

you will find }oursklves like us saying som?thiné like the fdllo;ingc

"All right class, now all tpgether turn your calculators off and on

'

and get ready together to follow these keystrokes, "First press the

sessss'' In Sur instruction we found that we could make fun of this
- .
-kind of aet%v%fy—byfghying something like, "Now it's time for close

. -

order drill." The students reacted favorably to this. As this is
. onf} an occasiona¥ instructional activity, you will not find that your

& classroom is changed into a'nineteenth century presentation by these
”

-

-~

occasional rigid structures.

The second instructional mode is almost exactly the opposite. ///

.

3

You wjll wish to prébidé your students with opportunit%;s for very

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

qheig own galculator procedures and to apply them to assigned ekercises
~d¥>large§vtasks: While they are d»ing this you will wish to circulate

amqu';hem to answer specific quesiior = and to give.assistance where it

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

and in partigular to allow students to help each other. It will quickly
. “~ \ .
. “become clear to you whith students are leaning too heavily on their
neighbor’s assistance, In those ¢ =<es v 4 will wish to intervene. You'

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

L.




-

-,

»

‘

" order to wean him from his reliance on his neighbor, or you maﬂ wish

“found that ong(::adgnt constantly pressed two keys at once. We finally

., to just a little above the average of his classmates.

. ; 21,

A \ X
to comment to thﬁitutor that he may be providing too much_help and .
o -, N
Y c , /
. A
S0 preventing the oth¥r student from learning the material for himself.
. L I . '

P -

i » -

A

We do not meaﬁ.toosuggest that these are the only teaching styles-

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

*you will find that you will use your entire range of instructfonal

~
)

techqiques. We have only stressed that these .extremes are also included
Many ¢{ you who are accustomed to working with your- cliés as a unit will
find that the second kind of instruction, wh;ch opens up the classroom

to individual activities, will make you somewhat uncomfortable at first,

#
Recall in this regard that our main business is student learning, a;h

’
~———

that t;acher's teaching sometimes gets in the way, ~
/ . K .

i

~.

Calculators-do not eliminate student errors. Far from it, they
merely highlight these errors, Carelessness will continue to annoy you

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

Y

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

< . ]

give them additional careful instruction, For example, we

@

ﬁﬁd to work with him to gét him to use only one finger in that vertical

n,

position known tospiano instructors and to make a ist of the rest of his

hand. This;reduced gﬁe nutber of errors by abolt 75%, bringing hit down

\ -

% . -
We cannot of course in this brief intfoduc:ory section head off all

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

= [

. {

23 S
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At i 4 . , ) . .

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

e e - l o . . > ' v F 3 -

» Which arjse and will need to be dealt with thoughtfully. Along with
Y . . ‘ -

) - the individual section exercise answers we provide some’ svggestions about
N classroom presentation. You will wish to look at these and to look )
. ’ . Ty ..

carefully at the textual materials themselves in preparing your classroom

' presefftations. Here as elsewhere yqur thoughtful instruction is the

. ' ’ ’ !
key to student learning(’ \, \
. +
-~
~
- .
Y
!
/
/ «
. ’
3
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\
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Exercise Set 1.1

4

-

.M~

e

)
3)
»
7)

9N

-

.11) ~

13)

15).

17) -

18)

20)

22)

.|
12 5 2)
2, N T2y
17 . . ) 6) -
17 8y
ab + cd 10)
“a’ ¢ e 'd F
- = € =\ ade
-g H d‘ X £ r 12?

a[b +c(d + eﬂ = ab + acd + 14)
. ace

(a3b+¢c) d+ e=ald +cd+ elb)

A 4

~

(9 26 : (10) 54

(1) -7 (12) - %

Ad

"Notice that (11) and (12) are reciproca

]
a=6,b=3,c=4,d=2

3) 23 3 (14) n
(15) 51 L(16) © 3
4 ) 19)
4 . C21y
1 ' - 23
. )
/

«+Sol. 1.1 - 1

- .
o -

N
G

L

i
[NV, e

i SN

oI

ls since ad = be when

b «

= =

[
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e
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©o Sol. 1.2 - 1

Fxercise Set 1.2 f . ~

1),.

o
. - ¥ s s

' s |- s [ X ]| . These.keys would not be used be-

’ '

cause, they do not separate calculations. When the = is
3
-«

used the calculator automatically separates the calculations.

]

.

The equal stég’g;tween 38 and. | - may be eliminated. On some

cdculators, usually the more‘§ophisticated models, an order of

.

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

&
calculators the keystrokes |4 | |+ 3 L7l =01

N

Y

because ‘thé ;rder bs left to right. On more advanced c?lculators

4 + kgl : 7 | = 4.428571 because the order of

operations by hierarchy is dei[gned into the wi¥ing of the machine.
) — N\
If your calculator has this hierarchy of operations no step can be”

‘eliminated.

»~;

There arq!.gveral answer: *ro-this question that not only represent
& i
different problem solving approaches but also reflect the individual

characteristics of spezlfic calculators. ' The following are some

\
~

reasonable resﬁon$es to the question. o
4 . -

¥ . ’

NV .
(a)" If‘your calculator has~at least 2/§1Sfage registlers you may
- -~

.« [

solve the problem by storing the numerator in one regifter, the

. - ' - .
denominator in another register and recalling the registers at the
v = ’ ) -
appropriate times as follows:" . -

.- 7 ' « hdl
4 91 |+ ' W —8—:' ': l Sm A (STO meRT\s §toi:e)
PR ¢ e
8 5 + 9 6 i—:[ STO £ B
J t— -

{rcL Al RcL| | B :dB )

AR



Remember that the labeling of storage registers‘is.dependent upon.

the particular calculator you are ufing.

&

. " ) )
(b) & If your calculator has a key that switches the contents of

two registers the problem may be solved as follows: .
4 9 +h | 3] K8 = STO A | (The display is 87 .-
. - . and 87 is.stored e
i . 1 in register A.)
8 5 + 9 6 = (the display is 18})
EXC Af (EXC means the display and the séorége register |

contents are exchanged, At this point the dis-
play is 87 and 181 is in the register storage . ’

labeled A) ] » .
: RCLl | A ] E{the djsplay is 181.)
: |
B . = (the display is 0,4806629)
: ) |
-~ pm— Vs

c) If your‘Ealculator has only a single stofage.register or no
. storage registe; the problem must be solved by writ{yg down

the intermediate results’or reentering them into the calculator.

(S

4) - 10) Some calculators, because of their wiring, can c?rrécfly
+ golve problems b& simply working‘léft to right fecause'tbey have
. ' »
a built-in order of operations where, for example, multiplication
takes precedence o;er addition,. On‘othe;s it'1s necessary to re-
organize the problem so that the operations are performed in the

correct order, .

-

e (b)) 10110.9 6 ' (5) 5235.47 1

« (6) 5214, ) -2297.52193‘ - o

.




‘ ® ' ' ’ Sol. 1.2 ~3

Y

v

(8) 21.952 Yéur calculator may have a |y

key that

would be appropriate to use here. Your calculator may have
a constant multiplying key.

(9
(11)

.320118(1592)- (10) 3.12384(6527)

They are reciprocals (multiplicative inverses) of each other.

If your calculator has one, you might wish to discuss the |[1/x

~

key at this time,

The answer to (l0) can be obtained by the fol-

"/;Pwing key strokes: . .
(answer to 9) lyx

.. "in this case,

@

Notice that it is unneégessary to-use ~ | =

If you are dealing with calculataors that have several storage
registers, you codld'aék the students to calculate these exercises
in.more than one way, without usiné parenthesis.. "Mave them write
down the sequence of key strokes ana):onsider which is a gptter )

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

methods in terms of fewer key strokes.

(12) 0.02688(5465) Sy 37.19;8(1878) .
(14) -179907. (84) (15)  -9.44695(6522)
(16) -5.47988¢5646) .

' H

|

»

-

s . ’ .
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501. 1. 3- 1

EXwrcise Set 1.3

“ o

Some calculators are wired for a hierarchy of operationms. .In those

1) (8) 3+'5-4
(b) 3+5-7
!
x 7
1-14
*
2x7
(31 - 14)
.823529(4118)

>

B+7NDGB+%5) - (27.3 + 41.7) 3.6
(8 + 7)(3 +.5) ‘ (27.3 + 41.7)3.6

""120 248.4

¥ . -

——

27.3 + 41.7 x 3.6 41.7 x:3.6 + 27.3
- /

'27.3 + (41.7 x 3.6) ° , 41.7 x 3.6 + 27.3
-~

4

" . ' 2.8 x 3 +'8
. .6 + 27,
41 72 (3.6 + 27.3) 10) (a) (26 + 7) x 4
- .‘. 3.6 + 2 .3
41.7 x ( 7.3, (by {28 x3) +8)

1288.53 ' ((26 + 7Y x '4)

4

. ' .696969
11) © 40.068 . 12)  40.068

Look’arhwhere 11 and 12 are the same
' /
37.8 + (.06 x 37.8) = (1 + .06)37.8 = 1,06' x 3/.8

. -

[y

9




t

! 13) 162553306 14)  -422.4 :
f§Y:7 In a%gebr;ic -.memory 264 - 189  |ST0 )
.].‘-‘ : - : " 327.84 :[rer|- '
DI - LR VoP: ]
‘ " . .
In (algebraic) and in (AOS) .
327.84 & (264 - 189) = b
- | 4.3712 -
,b ) ~16) In.algebraic - ;emory ‘ o ‘
48.3+27.9 [=| |smof
. o 79.4 ~43.7 |=| |x]| |rRa =] s
67.1 - 4 | = x| [ral | = o
. 171653 .454 N 4‘

In '(algebraic) or (AOQS)

48.3 +27.9) [x| (79.4 - 43.7) [x| (67.1 - &)

) © 171653454 L
‘ s
~ 17) 1+ . " 1lst day
— et 2) + 2nd day ' '

(1 o 3).. o 3rd day

(1+2+34+..0+12)  12th day

/ : = 12(1) ¥ 11(2) + 10(3) + 9(4) + 8(3) + 7(6) + 6(7) + 5(8)
h - ¥ 4(9) + 3(10) + 2(11) - 1(1_é ‘
e = 2 [12(1)’+ 11(2) + 1003) + 9(4) + B(5) + 7(5i] .
on an (A0S) ‘ ) (A
oo 2= [ [ 2 D[] ] ] x) e Lzu] +[]) 16 [x
3 )1+ o [x] » [3t1[§: (18 [x]s{HO1[+1¢
7opxpe =] ' .
364 h
'~ The gifts will be returned on Christmas Eve of the following year (if it -

is not a leap year), . .

30 T e e T
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’ 1
1
+
2
7
Ty
8
— 8.
[ ]
o
4
1’
2
5
42
55
: s| O}
clea.r
” 0
ISTH
7 0
? 0
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wl n
1
1
- %
2
-1
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. Sol.
e
1 \ '
¥ 0 0 12 35
[ 4
T
0 0 - 0
ENT - ENT
0 35 / 0
> Ay
35 135 ) 0
i 1 !
! ~y
) 13, Nse 0 ENT 0 3 0 + 0
- ’ 0 0 0 NE
- . :
- 0 -5 5 0
R 5 NELN 8
) -~
14, ,|5 0 Lm'r] 0| |x } 0
L] — __‘.J
0 ’ 0 P
| 0 5 0|
]
5 5 25
b 1
i
15. 5 0 X [ 0
0! ‘o )
A
- 0 0 r-j'
4
5 0 e
\ hl
‘ R . .
" N |
16¢ 3 0 ENT 0 ENT| 0 + 0
0 Lo , YK -lo
] N : F 54
/ 0 3 3 3
- - -
13 ’ b3 : 3 6
! L0
. 32
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17.

18.

20.
21.
22,

23.

24,

L 4

Sol. 1.4 - 3

2 3 o | |ent| | o 5 0 : 0.
0 0 0 0 -
. I y
0 |23 23 0 P
23 23 l 5 4.6
( n
5 0 ENT 0 4 0| [t 0 +| {0 Z 0
0] - 0 0 5 0 0
-__..b N . N
0 . 5. 5 4, 5 \- 0
5 5 4 | 4 8, 629
§
/
(.14) Sx5 ,/, s
(15) 5 %0
g , |
(16) (3+3) 3
(7 2335 or 3—2—
5 - 5
(18) 334 or § - . .
2| [enT 3 + 4 X 20
2 ENT 3 - 4 + 4.666666
4 ENT 2 ENT 3 L + 4.66666
2| Jewr] 3] [+] |8 s| |+) [x|g ss
2 ENT 3 3 o) [mr] [s 1 [+ 1.466
9 ENT 3 + 4 ESRE + : .55
2 ENT 3 + 4] |esr| |5 l + 6 ENT
+ X X §85  . -
5 ENT 9 ENT | /11 3 X X
3
T 7 ENT g et
6 ER ‘ |
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30) [12(1) + 11(2) + 10(3) + 9(4) + 8(5) + 7(6)] 2

12 ENT 11 ENT 2 X +

=
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N Exercise Set 1.5

10)
13)

16)

20)

21)
22)
23)

24)

25)

]18‘)6

c

|

25

1000

25 | o
0
5

25

49

0

100,000

’ . <
INT gives the largest integer less than or equal to the number,

FRACT gives the,part‘of the ﬁumbej after the decimal point - the fractional

part of the number.

2)

5)

8)

11)
14)

17)

a

ABS gives the absolute value of the number.

AOS

RPN

A0S

RPN

. A0S

RPN

A0S

A0S

RPN

3)
6)

9)

12)

15)

he d

:25

100

.25
10

-

<

. error message

‘8 yx 5 = . .

_g?r ENTER 5 yx *

1.23) | y* 3 }

1.23 lewtmr| |3 L{’: -

1 L 16 + 1 : 7 =

1 ENTER 16 : 1 ENTER 7 : i+

Fe_ o7 = —i ‘

or 1 : | Lyl +| 71 b =

1 ENTER 16 ENTER = |7 R E ,

‘10 yx 5 -15 | yx . 7 = ,

or 10 y - ( ’,5 yx =

10 ENTER| - | 5 v i—s_“ ENTER|- | 7 ' -
35 )




Sol. 1.5 < 2

26 mos T [3s] (x| (x| les) | 3| |yX
. X |
3 = .
REN  [35] |J '|45 lste I x | |34 fevtm| | @) Ng®
27) A0S 10 x\ |60 L= ‘
. 2 y - | TAN' NT .
RPN 10 ENTER 60 TAN e INT
28) A0S |3. = |+ [10 cos| [=1] t:1 [(]
" , 1 -
- a3 e 13y (Sl fer) [ ]
REN 3.9 [x] o EE
.13 mm\ 3 y"! 1 ENTER
127 T - s
29) A0S b CHS a = ‘or b -
RPN b CHS | - ENTER a + or E ENTER a
—
AY
30) A0S - [b tl|a = [L !
) RPN b ENTER a ET =
° - -~
or b ENTER a | x2y - .
S
. —' - O
L 2
l 1]
<
. 36




Sol, 1.6 - 1

Exercise Setf1.6

1)  2009.811741
2)  502.4529
3)  502.4529
4)° 0
5)
ey
7)
8)
9)

=2 .
c=3 (C- 32)

9C = 5C - 160
4C = -160
C =_—l:0. :
3.8302
34.6410
6.6418
434?;9139
5:48095031
26.61950336

.501919523

2.97190930

2

h= $28 Ghent="10, h=490




21)
22)
23)
24)
25)

" 26)

27)
'28)

29)

30)

trick 'on HP 33 and

20)

- . N i ‘ -
1860. 867 - .
'(x+y)2=x2+2xy+y2

-

- - \ .
y E change rectangular to

polar coords. . -—

=

s

X IENTERI

1

2nd X2t

'mw

on TI-57 use X Xz tl y

ax

6.4031L
18,8213
15.5§78
19. 039;4‘
151.29
151.29

87. 65 S

(x +y)2 = x4 2xy +y%
(x + y)2 £ x% 4 yz .
(x + 9)3' S 3x2y + 3xy2‘+ y3 . . NG



Exercise Set 1.7

) 17749635531
2) . 4.517539515
«

3) . 14,28571429

4)  45.17539515

5) 42.47448214.

6) . 18.12090911

oy

RPN~ HP-33

ENTER
32

320F = 160C
RPN—~HP-33

ENTER
J07 .
X

14) ‘335'

16) $20.99 (65) = 421.

.
. " =

-

S

. Algebraic ' TI-57
« "" > LY

Algebraic —TI-57
LRN

X '
.07 v

R/S

RST
LRN
RST

]

15y $3.17 (24)

17)  $.19(53) = $.20

301. 1.7 - 1

?

18) When rounded to two decimal places any answer between $14. 22

at

and $14. 35, inclusive, is correct. AN

3‘9 e.‘ :,




= - A

. ‘ : 9
) $.12; 8179 - N4 . °

12) ~ $209.65; $3204.65 o ‘ ‘ -

. A3) $44.28; $'676.78! &

Y- . - N . .
S _ © Sol. 1.8 - 1 I
e . ‘
L ] » ¢ ' *- . :
N : ) I
Exercise Set 1.8 ' T . ’.1
. l
1y 265 r ! ]
2) 51 - R ' W oot l
L3 339 : -
. . s . *
4) 25 ' ' I
| - . W
sy 28,53 4 . - ! R ,
6) 60, 75 .9 '
7y 108, 117 k S : v I
8) . 200, zui T ‘
1 9) 1012, 1013 ) . ‘@l
i)y To.ss; $37.40 o - o SR I
|

14)  $7.00; $106.95 - : . . . —
« . “ B . r o . -
15) . $7.00; $107. hs ]

- - n . . ty r”’ .

\ " In HP3,prograg\ after step &, key. B\Qu/ are done. )

M - :\ \
*17) - p'x-.07 x 107 1 7 = o
L3 RV , . -

18) o tax * cost

, . - ] < : /
" suit <528 . 146,23 . C ’
- overeoat ' , 6.76. 91.26 .
shoes “2.20° - + 33.65 ) ’
e hat - 1,11 19.61 .

s ; : . -1 »

totals 18.35 290.75 , - . o



Sol. 1.9 <1

A 4
* L. - @
_* 'Solutions to Exercise set 1.9
¢ : I 5 N « ’
1) The hypo&iﬁése of a right triangle, given legs/a and b,
- ) ° . . ~ - .
, 2) | Celsius temperature given Fahrenheit temperature, ' ' TN
, /5) The 7% tax of an itern and the total cost: T
. N s, 7
4)  (a+bi)? =c +di
5). stop ~ |
,.—- g »
C - 5) Replace x by 2x 7) Replace x by 1/x
¥ Y- . ' ,
\ 8) ‘Replace x by 5 . 9) Replace x by x - I )
/10) _ The information is not displayed , . /
. (}) enter x . ”~ -
/ (2) xe—x+1 ” o,
: (3) disptay x - ¢
- (4) stop ° .
. N ’ f
. 11) The variables are not initialized. -
(1) enter a and b - . 2
(2) ce— a+b, display -c :
¢ (3) 'stop - e : 3
L ~ .
12) The process has no way to stop./ . -
(1) ‘enter X, y -
~ (2) _zée- x+y, display c .
~ (3) "V stop . . .
‘ \ ~ ' t *
* QL’ (1) ent .L and ® ' '
*(1). enter w :
7 (2):ae— Lx w, display a %7)?/ ’ .t
. - J ‘
_ (3) stop - k, .
. 14) (1) Remernber s ! , A . &
s . (2) p ¢«—3s, display p ) . y,
. : 2T | - | '
. ) .
(§)ao—°4?,display a, .. - . R
. : (4) stop _ - S N
v -
1S ‘ . o *




* 15) (1) Remember a, b, c, d.
(2) x=b-=d - Foo
(3) y=c-a
(4)- m =x : y, display m
(5) stop

16) (1’) Remember a, b, c, d
(2) xe— ad +bc
(3) ye—~bd
(4) s «— x/y, display s
* (5) stop ’ T

17) - (1) Remember a, b, c, d.
(2) x «—(a - c);
3) ye=(b-Q)
(4) z ¢— Jx ty, display z
(5) stop

18) (1) Remember x, y.

I'd

1 (2) a PLZLL ,. display a

(3) ge& JVxy, display g
(4) stop - . , ,

€

19) Q) Remember a, b, c d. . R
TI 58 T TRS 80
' “STO 00 (Ry = a) INPUT A, B, C, D
R/S
STO 01 (R
R/S
STO 02 (R_=c)
R/S 2
» STOO03 (R

lh)

3 d) - -

(2) x e—(a - ) - = (A-C)t 2
RCL 00

-

i
-
~

RCL 02

2 -

X

'STO 04 (R, = x)




. SPTN

K v I
3 ye—@mb->
RCL ~01 ‘'RCL 1
- ‘RCL 3
BCL 03 -
e iéxz
. 3 !
¥ x2 S
() 2z e—Nx+y ,.display z
A L+
« RCL 04 f Vx
. m ‘ .
253
" RIS , -
(3 stop .
T last c;znma’ndi ' . calculator
) " qn - . _automatical
/" resets to 00
. $ 2. and stopg
20) - (1) - Remenib"ex\f x,<<’ ) E
ST0 b0, Y-(Ry=x) ' STO 0
. RIS ¢ .. * .R/S . .
o STO 01 )ill-y) "STO 1
(2) :/at—-*x—;—l , display a
+ ' .
RCL 00 ’ ‘+
= 2
b AL
' -2-4 . ’ ’ ! ' R/S
: /S ,
(3) g p—Uxy . '
‘w. RCL 00 . RCL O
, p 4 RCL 1
' RCL 01 . X
. = £ ¥x
' R/S ‘t“
T 43

-

Sol. 1.9 - 3

Y=@GB-D1% 2

b4
v

A= (x4 y)/2
. . '3

—
G = SQR (x*Y) :
toe \ ) -.‘

- 4,




e

(4)

L 4 i 4 ‘
- . Sol. 1.9 - 4

b Vg S, + -t ' ' )

) ]
stop C - .
last command . £ galculatos END

in 3 . automatically N %

- : resets ‘to 00 . i /
o and stops . ' g ¢

_ ) _ €
In ggneral g < a ' that is Xy < %——K The

g,eoﬁetric‘ mean Qf two numbers .is less than or equal’

. A Y
to the arithmetic mean of-those two numbexs. .
- R " " " 1
3 . - \
i ) -
q r . .
- »
s p; :
< ! N
- [
- : .
] 4 ~
.. ' -
1 .
. Rl ‘
- /’
A
/ .
"2
. ’ :



w . 0. 77 sel.li10 -1
Q : , S
. Solutions~to Exercise ‘Set 10.1 - N
- . a <.‘ ~—. - “ -
1) a b | m k e d |- e | £
S S 2l afe ] 1]
3 . " _ “, e '
i e \‘I 1 1.0 2
'i Y . ‘,0 0 _? » _2- -2
. , ¢ . ' .
" N3 PR .
. 2) ‘(} -1y = -T2 - ] ; . .
D A- 17 =10 4331 w3 D+ nd
ST =1 -3 4312 - :
=1-3i-3+i -
= -27-28 SRR
4) a‘ b ) n k c d e f
_ o™ 2 4 3 1| S| o |-2
< ~.
2 0 2 | -4 0 %
\ 1 | -4 0 0o | -8
) o |,0 | -8 | 16 0
2% = 16 : oo .
55 a | b n | k c d e £
-1} o0 3 2 1 {10 -1 0
1 [ -1 o | 1] o
0 1 0 | -1 0 -
P (_1)3 = _1 .
© 6) completed in text Y
- 7) n is stored in R2 and k e— n-1 -
| HP 33E: 1, STO 3, 0, STO 4} RCL 2, 1, -, STO 5
(R3 \.=' c » R4 = 'd ’ RS = k) , “ ) ) '
TI 58: "1, STO 03, 0, STO 04, RCL 02, -, 1, =, STO 05
(R3 .= c’ R4 :s' d, RS - k) e . . | .
. TRs-80 ' C = 1. D=0, K=N-1
-~ | s




Sol. 1.10 - 2

.8) HP 33E: RCL O, RCL 3, X, RCL 1, RCL 4, X, -, STO 6

(Rg = e)°
& .
TI 58: -~ LBL A, RCL 00, X, RCL 03, =, -, RCL 01, X, RCL 04,

=, STO 06 (Rg = e)

?

- TRS-80: E = AC - BD

9) HP'33E: RCL O, RCL 4, X, RCL 1, RCL 3, X, +, STO 7
(R, = £) ' |

N H v s
TI 58: RCL 00, X, RCL 04, =, +, RCL 01, X, RCL 03, =,
¥ STO 07 (R, = £) - e
TRS-80: _ F = AD + BC

10y HP 33E: RCL 6, ST0 3, RCL 7, STQ 4, RCL 5, 1, -, STO 5

TI 58: RCL 06, STO 03; RCL 07, STO 04, RCL 05, -, 1, <, STO 05

’

TRS-80: C =E, D=F, K = K-1
i >, . 13

< 11): HP 33E: R/S, GTO 14 (see below)
TI 58: R/SZ,GTO A (see below)
' TRS-80: - PRINT E, F GO TO 30
GTO statem;ﬁts for HP 33E's are followed by program step fumbers.
GTO statements for TI 58's are followed by labels.

-

-

-
-~ 4

16




! ~

e . . Sol. 1.11 - 1

Solutions to Exercise Set 1.11
.

!

. | -

o aw e am
»

47

- 1) 4 2) .2 3)
4) 5) ol 6)
l’ ¢ ‘ ‘
7). .25 8) w2 9)
10) 1 11) .ol 12)
13) -1 14) -5 15)
16) © - 17)  -100. 18)
19) +1 S 200 -5 21)
22) 0 23) -100 24)
25) Do you have any empty pockets left?
26) It‘counts the number of pockets that you have.




Sol. 1.12 - Y

Solutions to EXx se Set 1.12

10)
11)
12)

&

! 13)

.\\\\ 14)

15

16)
17)
18)
19)
20)

or HP 33E - ¥

programmable calculator

RPN s
on/off switch ‘ .
yes . -
write it out on paper .

nho . ‘ -

8, named 0, 1, 2, 3, 4, 5, 6, 7 : “
the. 5 is lost and the 7 is stored in that register

(a) 3 (b) 2
STO + 5 STO - 5
"(¢). RCL 1 (d) RCL &4 .
RCL 2 RCL 3 ) N
X- :
STO 2 STO 3
, , -'STO 4
(e) 0 0 ’ <,
(or) .
. STO X5 - §STO 5 ] !

Change to program mode by using program/run switch.

Change to run mode by using program/run switch.

No, but more than one program can'be carried at a time
by carefully going to a specified step number that

begi¥®s a program and ends in R/S. e.g., 00 “?
’ ‘ 09 R/S -,
To get to the. second 10
program key STO0-10 in .
RUN mode’ and press R/S. o 25 R/S

Either g RTN or GTO 00 .

For unconditional branching: GTO program‘step number,

For conditional branciing: x # y, x =y, x>y, X &Y,
x# 0, x=0, x>0, x<0.

program step

SST, BST, MANT '

SST

Zes, write over the steps to be replaced.

]

es, write NOP over these program steps to be deléted.

Yes, if you use-a subroutine.

re

AN

L]

4
one
prog

anothe

progr

2

o e e om o G AN 5 G . am e

r

a




Sol. 1.12 - 2

. For TI” 58

1) progremmabie caIEulator:
2) ‘ .
3) on/off switch ‘ R
4) yes, . )
5) write it out on paper
6) '
7) 31 00 through 29 and t 4
8) the new number replaces' the o0ld number and the old
number is lost
9) (a) 3 (b) 2 .- T
SuM ) : INV SUM
05. 05
- (¢) RCL 01 (d) | RCL 04
- - X .;-'
RCL 02 ReL 03 [ /
= = / «
N . STO 02 . STQ 03
' STO 04
(e) 0 . 0
PRD or STO [ .
05 05 ) ‘.

10) Press LRN in Tun mode.
11) = Press LRN in program mode. . -
12) Yes, A through E, A' through E' and most keys like CO5 etc.

13) RST )
' 14) For unconditional looping: GTO or RST. For conditional
~ looping: x >t, x < t, x= t, x # t, DSZ, INV 2nd DSZ
15) a label < B '

16) PRM, LRN, SST, BST

17) SST, BST

18) Yes, write over the steps to be replaced
19) Yes, use Del or Nep.

20) Yes, use INS. °

(:) For TRS-80 : ‘ (_
1) microprocessor
2)  AH
3) on/off
4) YES
5) store on tape or disc. S

7) - .48000, coded hexadec1ma11y

8) REPLACES - |
9)  REGISTER ARITHMETIC =~  — o
10) turning to ON .

IS

. ( 6) YES, -LPRINT

[ 4

49 ‘

[ =2




L4

-

/Sol. 1.12 - 3

Cannot-be done without writing a special program.

Na, but Drograms may be saved on. ‘tape or disc for -
Future use.

TYPE LOAD followed by "name of program'. This loads
the program from a disc.

CLOAD '"Name' - loads prooram from cassette
GO TO STEP NO.
OR FOR TO STATEMENT
-AND NEXT STATEMENT
STEP
NOT APPLICABLE
TYPE LIST .
YES, EDIT STEP NO., ENTER *
.YES, DELETE STEP NO ENTER o ‘
YES, if there has been space left between STATEMENT NUMBERS.




Sol. 1.13 -1

Solutions to Exercise Set 1.13

o~ -

The following are possible soiutions{ ' o
1) HP_33E: STO O, R/S, STO 1, X, R/S, RCL 0, 2, X, RCL I,
2, X, + B
TI 58:  STO” 00, R/S, X, STO, Ol, =, R/S, RCL, 00, X, 2,
_(1" - ) .
.=, +, RCL, 01, X, 2, =, R/S, RST
TRS-80: 10 INPUT, L, w ' '
- 20 A = Ly
- 30 PRINT A
40P =2%L + 2 * w
50 PRINT P

60 END

. 2) HP 33E:  STO O, x%, 3, VX, X, 4, :, R/S, RCL 0, 3, X
‘ 'TI 58:  STO, 00, x%, X, 3, VX, =, #, 4, =, R/S, RCL, 00, ¢
~ X,'3, =, R/S, RST _ .

TRS-80: 10 INPUT S
20 A=8S 12 * SQR(3)/4

30 PRINT A
40 P =3 %s
50 PRINT P
60 END
3) HP 33E:  STO 0, R/S, STO 1, R/S, STO 2, R/S, STO 3, RCL 1,
-, STO 4, RCL 2, RCL 0, -,'RCL 4, x ¥y, = '
4 TLS58:  STO, 00, R/S, STO, Ol, R/S, STO, 02, R/S, STO, 03,
-, RCL,+01, =, STO, O4, RCL, 02, -, RCL, 00, =, STO, 05,

RCL, 04, ¥, RCL, 05, =

TRS-80: 10 INPUT A, B,/C, D
20 E=D-B
30 F=C A
\ 40 G = E/F

‘ 50 PRINT G = S
o 60 END




r
Sol.. .1.13 - 2

A

_HP 33E: STO 0, R/S, STO 1, R/§, STO-2, R/S, STO 3, RCL O,

X, RCL 1, ENTER, RCL 2, X, +, REL 1, RCL 3, X, :-

TI 58: STO%00, R/S, STO, OL, R/S, STO, 02, R/S, STO, 03,X,
RCL, 00, =, STO, 04, RCL, 02, X, RCL, 03, =, ¢, RCL,
04, 1/x, R/S, RST'

3

TRS-80: INPUT A, B, C, D
(B*C)

N = (A*D) +
D = B*D
X=N/D 4
PRINT - X
END

»

HP 33E: STO 0, R/S, STO 1, 9, 0, x% y, -, R/S (other
acute angle), STO 2, COS, RCL 0, X, R/S, (one leg) STO 3,
v
RCL 2, SIN, RCL 0, X, R/S (other leg), STO 4, RCL 3, +,
RCL 0; +, R/S (perimeter), RCL 4,"RCL 3, X, 2, $ (areé) -
'TI 58: STO, 00, R/S, STO, Ol, +/-, +, 9, 0, =, R/S (other
acute angle), STO, 02, COS, X, RCL, 00, =, R/S (other
leg), STO, 03, RCL, 02, SIN, X, RCL, 00, =, R/S, (other -
leg), STO 04, + RCL, 03, + RCL, Q0, =, R/S (perimeter), o
RCL, 04, X, RCL, 03, %, 2, =, R/S (area), RST
TRS-80: INPUT H(hypotenuse), A(acute angle)
B = 90-A, PRINT B (other acute angle)
Ll = COS A * H, PRINT L1 (one. leg)
L2 = SIN A * H, PRINT L2 (other leg)
P=H+1Ll+Lz PR P (perimeter)
A= L1 * L2/2, PRINT A (area)
P 33E: STO 0, R/S, STO 1, R/S, ST0%, RCL, 1, CHS, 2,
ENTER, RCL, 0, X, %, R/S (abscissa-of vertex), STO 3,
RCL 0, X, RCL 1, +, RCL 3,:¥, RCL 2, +, R/S (ordinate
of Qer;ex),‘RCL \3, R/S, (k in X = k, axis of symmetry),
RCL 1, RCL O, ¢, CHS, R/S, (sum of the roots), RCL 2,

RCL 0, < (product of the roots) : N

g ;52 '




%

Sol. 1.13 - 3

A 2K
- -

T1 58:~ STO, 00, R/S, STO, 01, R/S, STO, 05, RCL, 01,

v . H#/-, £72, =, 'z RCL, 00, RS (abscissa of vertex),

!

—/$T0, 03, X, RCL, 00, +, RCL, 01, =, X, RCL, 03, =,
RCL, 02, =, R/S (ordinate of veftg}),‘RCﬁ, 03, R/S.
(k in X = k, axis of symmetry),'RCL, 01, #, RCL, 00,
+/-, R/S (sum of the roots)., RCL, 02, :, KCL, 00, =,

R/S (product of the roots), RST

TRS-80: 10 INPUT, A, B, C-
20 X = -B/(2%A) . .
30 Y=A*12+ B*X +C , , .
40 PRINT X, Y (vertex) -
50 PRINT "X = " X (equation of axis of symmetry)
60 S = -B/A, PRINT S (sum of roets)-
70 P = C/A, PRINT P (product of roots)

AS

A

1.
bsial}

O

4 N

& o

HP 33E: ST0 0 (a), R/S, STO 1 (b), R/S, STO 2 (¢),
: [ 4

.\/'

SIN, RCL 1, X, RCL 0, X, 2, : .o
TI 58:  'STO, 00 (a), R/S, STO, 01 (b), R/S, STO, 02 (c),
b R/S (avem rsT

TRS=-80: 10 INRYT A, B, C ~,+ "~ - . =
20 AREA =. B*SIN C*A/2

SIN, X, RCL, 01, X, RCL, 00, :, 2;

- .

30 PRINT AREA -
40 END




R | N
L T ~ . S s;o/l./(.la-a =
., . ;?"A, . - . t N ‘ v . -
. . - : . - v oo . .
PR 8 aréa = \I.s(s - a)(s - b)(s - ci where s %(a + b + c)
o = v : ' “
’ T (Hero's formula) X .
» ~O S : ‘< - - K *
Lo HP 33E: - STO O (a), R/S, STO 1° (b), R/S, STO 2 (c), +, -,
Ve . - . . Lo
. . ', 4 2, ¢, STO 3 (s), ENIER, RCL:0, -, X, RCL 3, RCL 1, !
. - X, RCL RCL. 2 VX v
w g : ’

A 5 5'8: STO, (a)% +, STO, 01 (b), ‘g/s +, STO,
" 02 (cf, = ST0, 03 (s), -7 RCL, 00, =, X, RCL, 03, =,

-\

X, (, RCL "03 Z, RCL, 01 ), X, (, RCL, 03 -, RCE,
b

‘ 02, ),.=, r, R/s?(area) RST «°

¢ v
i ?}Q" TRS-80: 10 INPUT A, B, C
' . : 20, = (A+B FC)/2

g - : - :30 SQR(S“(S 4 A)*(S- B)* (s-C))
' \d . © 40 %’F A ) )
‘ Q o . . .
) 0“5) & o 4
- ) &b
. {e,d) "‘c-a ,
. } o "' x -ca = m(y-b) i
. ' ‘ ,"" . .. . -] ;\ . <
Thls\program w111 give the coeff1c1ent of y (-m) and the
constant (a sgmb) . N . < ‘.
"> ‘\ ' i : -
HP 33E: - SYO D (a) R/S, ;:T/i,(b),’g/_s, ST0.2 (c), R/S,q
\ : . e
STON3_(d), ‘RCL 1, -, de 2,iRCL 0, -, %, CHS_'R/S (coef-
_ <ficient of y), B6L 1, X,"RCL, 0, + (cgnstant) A
” ) . . . ' ’ -t .o ' .
. TL 58: STO, 00 (a), &/S,.#8T0, 01 (b), K/S, ST, 02 (&), . «
. ‘..' /S, ‘sTO, g3 (d), RCL, 01 =, %; .(, RCL 02, s, RCL, -~
[y -
’ 00, ) =, +/-, R/&/(c)&)hc:.ent of y) X RCL OL +o
. . RCL, @00, ‘ R/S:, (constant), RST. A
o o L
. . . .r. ~ . ! ’/

-
/
£

{

)

<



""""

10

+10

TRS-80;
/ , . 20
o 30
. 40
10)¢ - HP 33E: ,
* —
g 01 2
-~ 02 R/S
. 03 3
Q4 R/S
05 STO O
- 06 STO 1
: 07 RCL 0
08 fVx
* 09 STO-2

RCL O

INPUT A, B, C, D
M= (D - B)/(C -'A) -

END

A

11.

12 -

13
A4
15
16
17
18
19
20

- r

"RCL 1. /
£ igt
f igst X
f x=y .
GTO 26 *
RCL 2 °
‘RCL 1
f x>y ‘
cT0.24 ./

~

and continue to press R/S.

. oL
TI 58:

.. S b 7
é 00" 2 #
. ” 8% R/S g

Ty C
JL. . 03
.04 - R/S
05 .sToO °
N < \ 06 '00
] - 07 STO"
08 01
09 2nd Lbl
- . 10 . A
e %11  Rer
© 12 .00
v 13 Jx
o 14 . STO
15 02
¢ 16 2nd Lbl
- 17 .'B
. ig "RCL -
00
' . 20 s
/7 o
ERIC '

4
.

"

21
22

.23

24
25
26
27
28

30

32
33
34
35
36
37
38
39
40
41

RCL
01
STO
03
X%t
RCL ¢
03
2nd INT.
2nd x=t?

- D
‘RCL
01
X%t
RCL
02 a
2nd INV
X » t?
C

2 § .
SUM °

93

=4

PRINT "X +"' - M'"y="" A - M*B

21

T 22

23
24

T

27
28
29
30

GTQ 07
'g RTN, keep pressing R/S until you get to whatevef/is the

liargest prite.you want. - A primé’list m&§ be started at any

Sol. 1.13 - 5

N

2
STO
GTO
RCL 0
R/S

27
STO + 0

T3

STO 1

5

odd number, X,'by: -R0 = X, Rl-” 3,‘start program at step 07

\\n_.\
42 01
A ~
2nd Lbl
45 C - .
46 RCL
47 00 .
48 R/S !
49 ° 2nd Lbl
50 D
51 2
52 SUM
53 00
54 3
55 STO
56 01 '
57 GTO ‘
58 A
E 3




TRS-80:

oW B> .
o

- 1f INT (AfD) =

\

Sol.

2, PRINT A,
3 PRINT A

SQR(A)\\\_”,

A/D \?HEN 100

D=D+ 2

., If D >B THEN 130

GO TO 60
A=A+ 2

If A< 100 THEN 40 GLSC CGRO

‘END

PRINT A,
GO TO 100

Each of these programs will find the sum of the squares of
t . \ .

[

1.13 - 6

/'\

/\;J

consecutive integers frdém N to.M inclusive (M > N).

‘ ‘ HP 33E:
) 01 STO
) 02 R/S
03 STO
Vo~ - 04 1.
05 STO
06 . O
07 STO
08 RCL
09 RCL

¢

HRoW W N

(N)
()

10 - 19
11 1 20
12 + 21
13 STO &4 - 22
14 RCL 1 23
15 + &2‘&.‘ . 24
16 STO + 5 25
17 RCL &

18 PCL 3

fx =y?
GTO* 25
1
STO + 3
STO + 1 .
GTO 14
RCL 5 ,'




TRS-BO:’

10
~20
30
40
50
60
70

90
100
110°
120

12)(a) HP 33E:"

01 STO O
02. Vx
03 SsTO 1
. 04 RCLO
o pst 2 .
06 STO 2
07, 3
.08  ENTER
09 T
10 %%“{)
11 GTO 28
12 .3
(b) Press R

- 22

GTO 31

> ‘ \y_f
S\ V/A\
Sol. 1.13 - 7

»

INPUT N, M
A=1
D=0
.G =M--N +.1 .
S=N%t2, ¢
D-=D + 2 . © ;
If C = A THEN 110
N.=N+-1 ~.
A=A+ 1 . ~
.G0 TO '50.- '
PRINT D €
END P -
¥, -
13 ST0 2 25  RCL 0
14 RCL O’ 26 f clear reg.
15 .RCL 2° 27 RTN
16 28 RCL.2 .
17 ﬁTER 29 f clear reg.
18 30 RTN
19 £(x=y) 31 2
20 GTO 28 32 STO + 2
21 RCL 1 .. 33 GTO 14
RCL 2 34 RTN
23 f xzsy
24 ’

-

-(number divide&'by prime factor displayed)

g RIN R/S to get next prime factor

factors are found.
I 4

Continue until all

L]

r
1




" Sol. 1.13 - 8 .

60 2nd Lbl 24 3 48 2nd x»>t?

0L A 25 STO 49 D

02 STO ) 26 02 -50 RCL

03 00 27 2nd Lbl 51 00"

04 VX T 28 C 52 2nd CMS

05 STO 29 RCL 53 'RST o

06 01 - 30 00 54 2nd Lbl -

07 2 . 31 : 55 B ‘ -
08 STO , " 32 RCL 56 RCL

09 02 33 o2 ", 57_ 02

10 X”¢t 34 .= v 58- R/S

11 RCL 35\\\%T0 59- 2nd CMS

12 00 36 + 03 . 60 RST .

13 : 37 " x% t g 61 2nd Lbl . .
14 X><t . 38 RCL : 62 D L
15 . = 39 03 63 2

16 STO e. 40 2nd INT 64 S -

17 03 \ 41 2nd x=t? 65 . 02

18 X7< t 42 B . 66 GTO

19 RCL - , 43 RCL. 67. B

20 03 T2 02 68 RST

21 2nd INT , 45 . x><t

22 2nd x=t? 46 RCL

23 B g 47 01

(b) RCL 03 (number divided by prime factor displayed) RST
"~ R/S to get next prime factor. Continue until all factoys
are found.

TRS-80:
10 INPUT N - 10 - 100 same as A
20 A = SQRN) 110 N = N/B
"30 B =2 120 GO TO 20 -~
40 If INT (N/B) = N/b . 130 PRINT N
_ THEN 100 N 140 END e

50 B=3 . ‘ v ,
° 60 If INT (N/B) = N/B _ Ly
v “THEN 100 T

70 .If B>A THEN 120 ¢
80 B=B-+ 2
90 - GO TO 60
100 PRINT B
110 END
- 120 PRINT N
vl 130 [ END ‘ 58




s s
\v
) M 3
Solutions to 1. 14 - Chapter I test - ,
‘(1 - 4) Answers may vary. . .

~et

HP3I3E ~

1) 5, ENTER, 6 ENTER, 7, i', & ¢

2) 3, ENTER, 4, +, 5 ENTER, 7, +, X
Y, L. . R .

3) 37, f{SIN, 6, X, 3, g 1/x, fy"

4) 2, ENTER, 3, +, 5, ENTER," 7, +, :

s

1) 5, 4,6, Tp=

.
~ > e

z) 3' +' 4' =', x' (5' +’ 7' )g‘ =
. x ‘
3) 37, 20dSIN, ¥ 6, =, y5, +3, 1/x, =

4.) Z, +' 3, =, ‘:" (' S'. +' 7, )"=

]

v qv‘
5) 10 - - 6) 35.4
7) 2 . 8) 1.1412 (13562)
9)- 0 : St 10) .36
. Y Ve - ? N
1) o ' C =12) 1 )
N )
13) 1.91 _ P
/' ’ ® M
14y 9.18
15) 13.59 . ‘ .
16) (a) remembe;‘ C -

<

F & 9/5C+32  *._

display .S

Stop

) .99




(b) HP-33E

01
02

03
04

TI-58

00
01
02
03
04
05

TRS-80

10 INPUTC °

20 CF=9/5%C+82 -~
30- PRINT F

40 STOP

28°c = 82°F ; 16°C = 61°F

1 a b
a + bi a + b - . a +bz
remember'a‘., b
»

2
, remember c

Cé&— a +B2
Xa4e—a ;i C ~
Y — -b-{C

display x, y

stop




/ : . T. Sol. 1.14 - 3

(c) 'HP 33E ' .
£ .
. 01 STO 0 07  + 13 RCL 1
02 R/S , 08 STO 2 14 CHS
: 03 . STO 1 09 RCL 0 15 RCL 2
04 xZ 10 x>y 16 : (y)
\ 05 RCL 0 11
06 x 12 R/S (x)
TI 58
00 STO ° 07 RCL 14 00 21 01"
01 00 08 0g 15+ 22 4/ .
_ 02 R/S .09 x 16 RCL 23 ;
- 7 03 STO: 10 = 17 - 02 24 RCL
04 01 11 STO 18 = 25 02
v 05 x 12 02 19 R/S(x) " 26 =
- 06 + 13 RCL 20 RCL 27 R'S(y)
. 28 RST-
TRS-80,
10 INPUT A, B , v
. 20 “C= At2+Bt 2 .
30 X =A/C

40 Y= -B/C
50 PRINT X, Y
’ 60 STOP

(d) . 1538(46154) - .2307(69231) i

(e) -.5 --5i .
_ M 0 - i ]
RS (g8) .0675(67568) + .0945(94595)i

18)-(a) 1. Remembera, b, ¢
2. S & 21—’(3. + b +=c)

3. X «— S -a, remember x

pRic - 61 f |




/. T Sol. 1.14 - 4

Y4~ 8-b, remember y ) . .

Z ¢ 8-c, remember z
4

We-8'%X"Yy"* 2

Q= W : -
.,

display Q. . :
"9, stop )
‘ 'y
(b). HP 33E - .
1 ] , -
01 {FIXO0 ., 08  + 15 RCL3 28 -+ RCL2
02 STO 0 09 2 16 X L.
, : 03 R/S 10 17 RCL 3 4 W&
04 STO 1 11 STO 3 18 RcL1 7 25 ffx
. 05 R/S 12 ENTER 19 - .
- e . 06 STO-2. 13 RCL O 20 X
‘ 07 + 14 - ) §3 RCL 3
- -) . . (
TI 58
- 00 2nd FIX 12 0l 25 03 38 ¥
0l 0 13 + 26 - -39 (.
02 ' STO 14 RCL 27 RCL 40 RCL
03 00 15 00 28 00 41 | 03
04 R/S e = 29 ) 42 - -
05 STO 17 30~ X 43 RCL
06 ol 18 - 2 31 ( a4 02
7 071 R/S “19 = 32 RCL 45 )
08 . STO 20 STO 33 03 46 »
09 02 21 03 ., 34 - 47 =
y 160 . + .22 X 35 RCL 48 R/S
' 11 RCL 23 36 0l 49 RST
: | R/
- TRS 80
10 . INPUTA, B, (
20 . S=(A+B+ (‘). |
30 AREA = SQR (S* (S-A) * (S-B) * e
40 __  PRINT AREA .
50 STOP N

62

W




(c)

“(d)

(e)

0

’

g, . TSol.1.14 -5

3152 -

<

Ly

In any triangle, the sum of the lengths of two sides

must be greater than the third side. If the sides are *

’

u
2, 3, 5 it cannot be a triangle.

>

W




l ‘ _ .
' . : Sol. 2.1 -1 .
' B Solutions to Exercise Set 2.1
. K |
l 1) 1: 3: 55 7’ 9! 11 ‘2) 09 2;_ -6_) 129 20: 30 ‘.\/‘
»oa, aﬁ}/az\ 3.8 . W 2,4, 8 16, 32, 64
l 51, & 27, 256, 3125, 46,656 6) 1, 1.4142, 1.4422, 1.4142,
.t 1,3797, 1.3480 i
b v o & % 5.3 %38 ,
\9 .3, .03, .003, .0003, .00003, .000003 |
I s \
| ©10) 79 - 1y 9900 12) .02
§ o Lowsse ©14)  1.2089 x 1054 15) 1.1374 -
C 18 1 - 1) .99 18) 3 x 10740
i ‘. {
(19 - 22) |
.  HP 33E | } 1
- . 0 1 07  RCL 0 13 R/S (S) ( . ]
| 02 ST0O ¢ 08 - : . 14 “RCL 0" _
: 03 5 09  STO 1 ‘135 1 |
04 X 10 RCLO  #°16  + - |
l 05 1 11 R/S (n) 17 GTO 02 |
06 + . 12 RCL 1 ‘ |
[ o ;
00 1 10 20 01 -
i 0l 2nd Lbl 11 RCL .21 R/S (S.) .
. 02 A 12 00 . 22 RCL ©
03  STO 13 = 23 00
l 04 00 - 14 STO 24 + p
‘ 05 X & 15 01 25 1 )
06 5 16 RCL 26 = :
07 -+ 17 00 27 GTO
| P08 -1 18 R/S (n) 28 A% —
09 = 19 KCL
I -

~




. ’ .
\ .+ Sol. 2.1 - 2 - -
- - - ' '
" }‘ﬁ 80 ..(this program will print the/first 20 terms of '
- the sequence) ] l Lo ‘
10 N=1 ) l
.20 S = (5*N+1)/N
@ 30 DISPLAY N, - ‘ -
40 N=N+1- .~
50 IF N < THEN 20 . l
60 END ’ .
19) 6, 5.5, 5.3‘,‘5_.?.5, 5.2, 5.166 )
- 4
w s ~ i
. " %
21)  yes ) l
22) If n is large, % is’ very close to zerd. )
(23 * 26) |
HP 33E a -
o0 1 . 07 RL_ O - 13 RLL |
02" STO O * 08 fy ' 14 R/S (S.)
: 03 -3 . $09 L, 15 RCLO™
. 04 -, £y 10 STO 1 16 1 l
<05 2" 11  RCL O 17 + , :
06° ENTER- 12 R/S (n) © 18 GTO 02 .
TI 58 | |
. 00 1 08 : ~ 16 RCL 24 + l
01 2nd Lbl 09 2 o 17 00 25 1
02 A 10 y 18 R/S (m) 26 = -
03 STO 11- RCL , 19 RCL ° 27 GTO l
04 09 12 00 / 20 01 28 A
05 y - 13 = 21 R/S (8)) -
06 = 3 .. 14 sTO 22 RCL M. . l
07 = 15 ol 23 -00 . .

L

TRS 80 (this program prints .the first 20 terms of this sequencelp

10 N=1 B ‘ ' '
20 Ss=N 13/ 2N ~ - l
30 DISPLAY N, S . c . S
40 N=N+1 L ' i o

50 IF N< 21 THEN 20° p= : , S

60 END 0 . l

* L‘
.
’ 3 l
.
e



1

23)
24)
25)
26)

.5, 2, 3.375, 4, 3.9063, 3.3750

= . r.
Sp=4% . :

N

A

n=

- 2 »
0 d
. [}

The dénomina%br ig getting lérger much fa

3

ster than the

. s ' H -
numerator. foe 2 P } .
N >
. \ o~ __
A v
< - .
-~
v - Ny
o/ "
. . ' »
e . X - el 7 . ¢ » .
~t . ) .~
- [ § . .
- 4
{433 k £ 4
<. ' " ? ( - “‘
e A
‘5“;
.e -
» - . -
Ny 66 o
~ o “. ’
Y f‘ . " ‘ .';




w—

1y

d

* Solutions to\Exercise Set 2.2

-

L4

. .

1) yes, d =2
3)  yes, d=3 ° g
‘ 1 - .-
/\g) no 6)’
nN3, 7, 11, 15, 190 ° 8)
. . . -
9) Pp-29, prq, P puq, p+q 10)
11) 41 - .12y
13) 20 " 14)

>
~
no .
yes, d=0
yes, d=-.9°
L4

51 '21 '91 '1,61. '23.

2,4, 6 8 10

-32

70

15) The difference between any 2 consecutive terms is d. S, -5,=4d,

16)

19)

21)~Jhe average of two numbers is the sum of the numbers

22)
23)
24)
25)
.. 26)
27)

]

58 -*"S,? = d, S9 - 58 = d, so the difference between S anﬂ 89 is 3d

‘4a ’ ¥7)
o, N ’

17.5 ‘ - 20)

154

‘a+b

2

o~
b

divided b& 2. This is thHe same finding the arithmetic

%

mean between thettwo numbgrs. .

d=2¢ 57,9 11, 13 _

d = -3; 37, 34,3}, 28, 25,-22, 19.
Sy = 1950 + (+25) (-50) = $%00‘

S, = 1950 + (w-1)(-50) .
5,516 d=>4, S - 48 |
m+ b <




- . . ' !‘ ‘ "y ' . = : &'. -

A Sol-, 2.2 - ¥
. t ) ‘°\_./_ .
- : ," \ [ . h

' : . \
28).d=2m+b-(m“+b)=m < ) e

29) .m +.ba=5. , . s

8
]
+
»
=2
w

m+§'= 25 ‘ ' \

>

- e .
ot br = - S o L. ‘ /
- Sn .=..75n -".5 ‘or (. 75n -

‘ * -+
&, : . - Y
-

= -~




AN

“

Sol. 2.3 -1

PR

Solutions to Exercis

v

»

yes, ' = 5
18

no, ¢ = 3,.but 1z =

7

_yes OT no

3,6, 12, 24"

2 .
a, ab,’ab s a? N

1/3; Sg =
1.5, S,

_ s
- -2

. _\
side Sq = s/2

e

V2

e'Set 2.3

2)
4)

" 6)

72 4

-

-~

= -3

48 .216,

3

8)
10)

1, . .36,
4 2. a/b, a, ab; abZ |

ab a/b

4 - *

12)
8/248 = .03292181T

.98304

12

8
Jab

- -8
they are the same

Il ,
* = Z/3; 378, 252
N8

22}
65536

r

”

-3

each nuw side is hypoteguse

- led
of an isosceles right triangle

side o %ﬁ ~ whose sides is half the side of

the square before

PSS

r

x

since the .sides are a
geomet¥ic seguence the

‘areas are too.

- 89




Sol. 2.4 - 1
» - .

-

Solutiens tg Exercise Set 2.4

-

” b

1) 1275 . 2 2,097,150
3)  arithmetic; $,, = 400 4)  arithmetic; $_ s n’
S ‘
" 5). geometric; $10 = 15.984375
6) geometric; $5 = 968.75.
7)  arithmetic; $,0 = 330 o - :
8) * geomeeric; $, = 152,518 oo :
/ -
9) other; $5 =55 .
*‘}0% arithmetic; $21.= 6,300
. i11) i1¢, 2¢, 4¢, 8¢, 1is geometric sequence; - T = 2 N
$59 ='1,073,741,823¢ = $10,737,418723 which is much larger
than $1,000,000. » ‘
12) HP33E . .
o0 1 07 x 13 RCL1 19 RCL'O
02 STOO0 08 -1 14 R/S (Sn) 20 1 h
- 03 0 09 - 15 RCL2 21 +
04 STO 2 10 STO1 .16 + 22 STOO
05 RCLO 11 RCLO .17 R/S (sg) 23 ~ GTO 06 ,
06 2 12 R/S(n) ‘18 STO 2
TI 58 ) o
00 1 .11 2 22 R/S (Sn) 33 1
01 SsTO ° 12 - 23+ 3% ¢ ow .
02 00- .13 1 24 RCL .35 STO
03 .0 14 = 25 02 36 ‘00
04° " STO 15 STO 26 = . 37 GTO
,05 02 16 01 27 R/S ($n) 38 A
06 RCL 17 RCL 28 STO  ~ ~ ‘
07 ° 00 8 00 - 29 02 N .-
08 2nd Lbl 19 R/S(ny <30 RCL
09 ‘A 20 RCL 3T - 00

10 X 21 01 32 +




K
. — , Sol. 2.4 - 2
’ )
*TRS 80
v 10 N=1, SUM=0 .
20 S = 2%N - l. ‘
30 PRINT N, S *
40" sbg;; SUM + S
56— PRINT SUM
60 IFN = 20 THEN 90
» 70 N=N+1 e - >
80 -GO TO 20
90  END . .. —
*
» 13) 1. Set ne—1, $+0
2. Remember Sl’ d
3. Sn‘—‘sl .
4. Display n, S, .
5 a— § + S, *
" 8 i
. 6. Display $ e
p > 7. If n is large enough, stop
. 8. nen-+1, §n=Sn+d
9. Go to step 4 ; . »
14) 1. Setne—1, $e=0 e '
\ 2. Remember Sy, T J
3. S «+— S : Y )
‘ n 1
* 4. Display n, §_
- 5. % $+S_ S )
5. Digplay.$
. 7. 1f m is large enough, stop . .
2 8. ne—n+1, Sn = Sn r - k**~§
) ' 9. Go to.step 4. . -
$ _ . . . ‘
‘ 1
71 -




' Sol. 2.4 - 3
15) - 01+ r 4+ £2 4 43
l1-r | 1+0r +0r° +0r7 - % ¢
l-r
+r -*-Or2
v, _ 2
+ 12 4+ o003
b +r2 - r3 . ¢
— +;5 _ 4 |
+r3 - 4
, -~
+r + r2 + 13
- r
. 1+r+r2+r3
R IR R A N
1 - o
- TR LI C)
16) formula (13) : $n = T=1%° 5
/l* , f?rmula (16) : § = é_i_%i%l % .

\‘ ——

> J—
The formulas are not appropriate, but §_ = n - S1
.-

25, 'f (n-1) (0)]

n
Z
- %‘[2.31] =05

W

17) §_ =

*
]




Sol. 2.5 -1

¢\
Solutions to Exé;ZI;é\Set 2.5

T

1)  .99° = .950990 | (-.99)° = -.590990
9910 = 904362 (-.99)10 = 904382
99100 _ 366032 ‘ . (-.99)190 = 366032
.991000 _ 500043 ' :

(1.1)° "= 1'610510. (-1.01)° = -1.051010
.10 = 2.593742 . " -1.01)10 = 1.104622
(1.1)190 = 13,780.61234 . (-1.01)190 = 2.704814

5 _
11 =1 (-1)° .= -1
0 _ ,

(_1)100 - 41

Yes, because if |[r| > 1 the. numbers afé\gétting larger

in magnitude. - : \

Yes, o = 0. \\\ ‘
Answers vary. 5, 0, 0,70, 0o, ... o

. _ 5
The formula works. Sn = I?E

The sequence aiways keeps getting bigger or smaller.
_Answers vary !

Sn has a limit: 0, 0, O, b, 0, ... —0
Sn has no limit 5, 5, 5, 5, 5, ... — eo

-2.5




-

Sol. 2.5 - 2°

. o p
2 3
3n 10n n 3 1
13) - - = - 10 -
o A o
3 2
n 4n n 7 1
+ - - + 4 - =
= “n n
- '8
S2 =- -.3666 ' 819 = -1,1084 X 10
S5 = -.0778 S20 = 0 “
510 = ’.0041
Sn appears to be approaching zero.
(b) S,.n = 0.1317
100
481{000 = 9.8187
S = 0.9998
1,000,000 PN
Sn appears to be approaching one.
) it
- ’
n - 20 5 1 - -2_6 5
« 15 n - " n
n ¥ 20 : 1+ 20
n n ¢
&
16) 10 8 6.4
~ r= .8 $n = IEQTS = %g = 50 meters

e
L 1) 32,168, r=% $=.32. - 6




18)

19)

64. 16. 4,

li.- (%+
1

!z+'.1—6 + 37;+"‘_n + .

So the remaining piece approaches 2/3 of the original

square.

1

s +
1

[ {

r =i,

%z+ )

1
4

}

_ .25

.25
W75

»

I

"
.



- B Sol. 2.6.- 1

Solutions to Exercise Set 2.6

L]

. $n+1=sl+...+sn+sn+1=$n+sn+1
Sﬂ#i + Sn r |
; _ . |
$n+1 - $n + Sn r
2) Se—S§S - r
. $ «— §$ + 8
n+1 2n + 1
3) - 4) n -1
. 5) 2 6) ¢3
‘n , B (n+1) (n+1) ’
D / 8 n—zﬁm ot
9) in text . - :
100 S e—s .ol 11) SeS - 3
$e— $ +5 Se—$+5S
. ¢ ‘ S(n+1) n+1)__-
1) s 8 w71 - 13) S GnyomD
. §e— $'+ s "$e—3+5
14) HP_33E
) B 08 1 15 RCL 0 22 1
02 'STO 0 09 -+ 16 1 23 %
- 03 STO 1 10 ¢ 17 + | 24 -ST0 0
04 1 11 STO 2 18 R/S(n) 25 GTO 06
05 STO 2 12 RCL 1 19 RCL 1 :
06 RCL 2 13+ .~ 20 R/S (%)
07 RCL 0 14" ST01 21 RCL O




=0, S=1 t

-SUM

(N+ 1)

StM + S

PRINT N + 1, SUM

IF N 1 =12 THEN 80
N=N+1

GO TO<20

END

N=20,
S =85/
S =

7 9

E: - sléﬁ“”"‘““ / el1 = 1.718281828
UL ‘ :
TI 58:  $;, = 1{718281828; el-1 = 1.718281828
e' is determined by.the keystroke sequence 1,

A3

INV In X £

"

1, 1, 2, 3, 5, 8, 13, 21

4




=~
L
2
- -

dawmnZrdZd =
o -
r-z-l [ I
>u5m
]

]
y
-4

o1 Q=
z O
w ]
L |
OZI L |
o+
o




. - . Sol. 2.6 - 4

[ 4
/;3 17) HP 33E: ST : s .
. 01 1 08  : 15 ,{C- 22 " R/S(n)
. .02 STOO0O - 09 STO1 16 23 RCL 2
03 5 10 RCL 1 17 ' 5 24 R/S(S)
04 £ Ix 11 RCon 18 + 25 1
05 1 12 £ y*° 19 g INT 26 STO + O
06 + 13 5 20 STO 2 - 27 - GTO 10
07 2 ~ 14 £ yx 21 RCL O .
TI 58:;
00 1 _ 14 A 28  2nd INT
01 STO 15 RCL 29 STO
02 00 16 01 30 02 /
03 5 17 y* 31 RCL
04 Jx 18 RCL - 32 00
05 + ‘ 19 00 33 R/S (n)
06 1 20 : .34 RCL
07 = 21 5 35 02
08 3 22 K . 36 R/S (5))
- 09 2 23 = 37 1 n
10 = 24 + 38 SUM
1¥ STO y 25 39 00
12 01 26~ 5 40 GTO
13  2nd .Lbl 27 = 41 A
TRS-80: 10 N=1"
- 20 A= (1L + SQR 5)/2
- 30 B=APN/SQR 5 + .5
40 S = INT-B
e ! 50 PRINT N, S
60 IF N =12 THEN 90
70 N=NKN+1
) - 80 GO TO 30

L 90 END

. - _ ‘S‘(
18) So = '1; S_‘l—" .3' S_z t '5 o

19)  Sp = 1.5 S = SixSp” 375
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. "Sol. 2.7 -1
'7‘ h‘ N t .\‘ ¢

(4

. Solutions tq Exercise Set 2.7 , T R
1) 'ﬁxirt‘y terms are conv;ncipg. . . '

. ¢+ ‘. HP_33E:

S . . . —
ol 1 " ~08 RCL 0 15 RCL 2. ,
.02 STO O 09 f yx 16 + .
- 03, 0 . 10 g, +17. STO 2
g 04" sTQ 2 . 11 sT01 .~ -18 R/S ($)
7 .7 05 RCLO © 12 BRELO L - 19 1 ¢
06 g x2 13 R/S (n) 20 STO+ 0
07. 2 14 *~RCL1 - . 21 GTO 05 \
TI 58: . -, )
. 0 1 %yt 28 02
o 01 . STO 15 RcL © 29 ="
' 02 00 16 00 30 STO
03- O 17 ) . 31 02
04 STO 18 = . 32 R/S () .
05 02 - : 19 STO 33 1 0 :
e 06 - 2nd Lbl 20 01 34  SUM : -
: 07 . A. 21 RCL, 35 00 :
08 RCL " : ° 22 00 36 GTO T
09 ° og ‘ - 23 R/S (n) 37 A .
N 10 x 24 - RCL .
11 o+ . 25 o1 ¢ - i
j 12 ( 26 .+
13 2 - 27 RCL -~ S
s . R ; {
_TRS-80: 10 -N=1,8S=0- -
- 20 A =NT2/24%N -
30 S=S+A
40 PRINT N, S s
50 IF N-= 7 GO TO 80 \
60 N=N+1 -
70 GO TO 20 g S
80 END . -
-
2) Answers vary - student trials
73) HP 33E:.
- alter steps 6<3 « } , 22 steps in program
. . - f y . - [3
, - " s »
81 / :




I AN T -
. . . “ N . _ﬂ)\.\‘
ol L - Sol: 2.7 -2+
. & , J N o ) L
- 6 s_; ‘8. ' \'.. ’ ’ 7
' . yZ‘ N . ,
alter steds 10< } 78 steps inprogram-
" N & . '/\/'ﬁ ¢ , i .
TRS-80: ‘
T . a
. alter 20 A = NT3¥ 2N . . .
N . [ i T3 2qn- S
. “The fair cost is $26. : . : % NI
’ - ) ' .
4) Student trials - answers vary. - C )
L4
5 +0h1-6um 6 a+ Pt o1 =047 .
: .085y365 _ ., _ o 10575,365 _ , _ ,
. DO o1 Te R - 16w
oW ca+=2n1z iy - ) a
- @+ 12 g 2200 B
» . POLEIS - . . . R s Lo
° ... . - . * e .
i 1f ybu take 1 year to pay"for an item . . /ﬁ :
. . . Q - * . .
‘, - (a) at 1%% yqu are paylng la tlmes the cost - .- \-—/ e
R ' s (b) at 2% you .are payimg‘more thar twice the cos? y *" »
© Jo)  $100 4."' L e
1) . $100°+ 10(1000) $2oe $100 + .10(400) = $140 ' ‘
; ) ) oot .
$1007+ 310(900) = $1904 $100 + .10(300) =*$130 ~
$106 + .10(800® = $180 . $100.+ .10(200) = $120 -
. +. $100 +s .10(700) <$170".  $100 # .10(100) = $110
. $100 +- 10(600) = 3160 . $100° + .10(0) = $100* .
h . $1oo + 159(500) = $150 R
e ! b 4 ¥
L 12) $1650 : R 13).  $650 O R
R d Y-
R VAN 10Q0(1 + 1)10 - $2593 74, interest €5 $r593 74 ;
"w ' ‘ l._ U : " . 7’ I ’. '.
E e e ', :“ v. ‘ . - , Py - .
. o vy o o . 62 * o T
"EM . . . v P ~ ‘
- . 4 A . ) , .




15) Awerage yearly payment is $165.

16). the borrower

17) 1979 - 1626 = 353 years
$24.(1 + 0733 = $565,828,429,700

~

HPR 33E: ) N\

- ‘ b .
0L 1 06 sSTO1 11
02 , Lol - L2
034 g N 3
04 , 9. 0 14
05 g 10 7

L]

i w s .
10 0
11 7
12 yX
13 RCL

14 01
15/ -
16 X
17 2~

o

HHEE oo

10 INPUT N :
200 A =N - 1626 .

300 V=24x(1.7)TA
40 PRINT V

50 END

1700— $3586. . %
. 1776 — $613,448.20
g T 1800 — $3,111,634.36
. . (1864 ~—> $236,3%74128.8 .
: ' ‘ .-$900 —# $2,700,015,936.
. . 918 —= $9,125/871,007
* »

307,773,175,400.
€ - 9%Q\__*$ 1 '




19)

20) °

21)

- 23)
24)

25) (2040 + 480)/30 = 84;

26)
27)

Sol. 2.7 - &

AY

.

n is the number ;9 generations
'Vi\l-g..

)84

2.9515 x 1020

=,1.9343 X 1023

. < . .
The world's population 4t that time was less than this number.

Our calculations assumeéd \that -the current family relation-
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Solutions to 2.8 = Chapter 2 test

L
3)
15)

6)

"8

10)
12)

14)

16)

18)

20)

b - geometric 3

¢ - neither

any npnzegp\constanﬁfseqéence

-.0234375
Ctn28€
n

-76
s
996.09375

15)

2)

4)

7)
9)
11)
13)

17)

19)

T. Sol. 2.8

-

b - geometric

a - arithmetic

- -3/128
~.8336

400
n(n+l)
A

3

Z

1
3

[

87,178,291,200 -

»

- e -
AT
.



3.1 -1

. o L g
Sy - S
Teacher Manual Materials Section 3.1, «
. Y .
‘Notes. If you wish to develop another example in class that

parallels Example 3.1 - 1 of the text, many choices are

available, but only a few give integral results. Here'&s the

generai formula

- B * —

X =y HyHyF L=y +x
! x2 - X - ; =0
xe= 1 +,ZJ‘1 i) (Thfe negative value of the

radical is extraifeous here.)

)

To make this expression an integ\er, 1 + 4y must be a square.

Here are som'e. (y, 1 + 4y) pairs: (1, 5), 2,97, @3, 13), (4, 17),

(5, 21)," (6, 2_5_)*, (7, 29‘),"(8,‘33). 9, 37, (10, 41), (11, 45),
\ ¢12, 9_9_).\ This last would be a g%Od class example.l ‘

"~ When xQ—'_\hZ +12 #3172 + . x=%—+;'= 4.
_ ) i

fy : . ¥
ERIC * o6




1) ‘

T \
3)
4)

rReL' 0, 1/x, +, 2, =, STO 0,

RCL 0, 1/x, 2, +, STOO

IO*LET X 2 ‘
20 FOR N = 1 to 20, PRINT X,
30X =2+ 1/X -
- 40 NEXT N
50 STOP

A

(&

*n *n
2 4147% 2.4142135%
2- 414!5 2414213564
2.41421%, 2. 414213562

2. 414213 same

1 2414213 AN

2+ 1/x, K2 =2+, x2 - 2x-1=

2 +J4 + &4 =1+ 42 .

2




Sol: ‘3.1 - 3

-’

12) AH: RCL O,"%, RCL 1, +, RCL 1, =, ;, 2, =, R/S, STO 0, RST .

"RPN: RCL O, RCL 1, ¢, RCL 1, +, 2, +, R/S, STO 0
BASIC: 10‘PRINT "SQUARE ROOT OF N: WHAT VALUE OF N";
20 INPUT N :
- 30 LET X = 1 ‘ "
- 40 FOR I = 1°T0 10
) 50 PRINT I, X
60 X = (X + N/X)/2
70 NEXT I
13). n x
1 4
2 4.375
= 3 4.358928572
/  4°  4.358898944 ° -
B - R - — - - .. . ' — e
1) 4 < J19 <5
15) n xﬁ. n X
_ “h. "o - o
1 1 .7 s 4.367
) 2 ‘10 6 4.3589 _
v 3 5.95, 7 4.358838944
4 4.57 j
16) n X n X n X /
1 1000, 6 317 1 436t
K 500, 7 16 " 12 " 4.358899
. 3. 2507 8 e 13 4.358898944
4 . 125 . 9 5T . o
5 62 10 4,¢ ‘
17) n kn n. Xo
1 -0, Lo -4.360 ,
-5t ‘5 -4.3589" ‘ (
3 -4.5 6 . -4.358898944 &
* [y

.

3. N, x'= Ni}z, 3x = 2x + N/xz, x = (2x + N/xz)z3

18) x.= 3\.'—N-, x

.’ Pad ‘ N
N ,




!

S

o)

co~NOY N WMo

00O~ Ovn

10

9

. 10

3.9148"
3.91486764 «

e

S~ |
¥+ +++ |0

<

3.981%
3.9810717
3.981071706



SOl. 3.2l‘ 1 >

y
L L
) Solutions to €xercise Set 3.2 i
: )
1) x y ‘ N(x+y=5 (L)
5 o |7 4 ~ )
1 ) y=2x - 3 (m)
3 3' Substitu%irg (m) into (Z)
2 2.5 x + (2x-3) = 5
2.5 . 2.75 e 3x =.8
2.25 2.625 . 2
. X = 25 .
2.375 2.6875 ‘{. :
2.3125 2.65625 y =23
2.34375 2'.671875
2.328" 2.664" ’
2.335" 2.667"
2.332% 2.666% ,
+ - — —
*2.333° | 2.667
2.3337 2.667"
) Y A
4)  Algorithm:
1. Seta=20 (This is.x
'y 0
2 Let a « 272, display a (This is yn.)
3. Let a e-a?,,display a (This is xn+i) ’ . s
4. Stop when accuracy is achieved. ‘
) . "
. 5. Go back to step 2. : . '
X Y \ “
0 .g . ‘ .
.25 .84 .- .
L7170 | el - ‘
.38, | 773
50t | 66" -
bh 74~ '
547 | -69]
. 47y | 72t
SR B [N 3
49,1 71,
.51y | .70] ,
497 | .71
. .50 .70
.30° | .71z . *
N I ]
- ~ J J




*

Sol. 3.2 - 2

.

& xwwk  y=2%= L-oUF2-1.614/2= 707

.6) Same .

= 2% = 072 o

L]

7) Yes U2/2
8) x = §1§§‘~
10) Algorithm: » : .
" (1) Seta=0 (This is x,)
(2) Let a «— (2a+3)/3, display a. (This 1is yn.)
(3) Let a « (3at+3)/4, display a. (This is xn.)

(4) Stop when accuracy is achieved.

(5) Go back to step 2.

12). Same.
Ve °

13) See graph

S G R BEE BE B B EEE BB BEE St IBEE R EEm

9




~

k4

- _ Sol. 32 -3

14) Iy -2x=3 . | e

gy-flgx=-3

Subtracting: 2x = 6 and x = 3, 3y - 2(3) = 3 yields y = 3

15) w | ﬂ
¥ 0 -3 .
8 13 ‘
-8 -19 _ .
: JONN SCA S SN
+16) Diverging means goi.pg. away from or branching off, as opposed
- to converging which means going toward a target.
. \ N
17) Resolve the two equétions to reverse the roles of x and y.,
x = £(y) convert to y = F(x) ,' a 5 g "
y = g(x) convert to x = G(y) e - $ |
Solve the néw (equivalent) system. . ‘ - ‘
.18) x y Since this system #is diverging : X vy .
. 0 4 , we convert ) 0 2 o
‘ -3 10 | |x=y-~1" " y=x+1 +1.5 *}1.25
. ”M | -14 : S s 2.25 | .875
» L. ) 1.875 |1.0625 -
g N ’ > 2.0625] .97 *
- . A 1.977 {1.02"
- + .
r/ { . 2.02 .99 -
oo S N , 1.99% [1%agt:
. SRR . 2.00" |1.00
L * ' x=2,y=l 2.00° bt




This cycle repeats:

voo-

_ =~ =
X2 = *n and Ypi9 = Yn




~

21) No.
22) m(l) = -2, m(2) = 2

23)

L4

\

24)

25) -

26)

-\

27)

The route would be reversed.

X - y
5 -.75
T T
Ny A - A
277 | =937
277 ] -.93”
.257933192 -.92810323 -
LGP oD+ 2 +1
A Z
X = (x 2 + 1)/4
n+l n .

It gives only the x-column of the

X

-~

2

s 4tx+1=0

~e o
28) " (.267949192)% - 4(.267949192) + 1

PR

table in exercise (23).

it

-
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‘ Sol. 3.3 -1
¢ B - PRI 1 ) - L}
Solutions torEkercise Sef 3.3. ‘ ' ~
. E 4
.in ' 1 =n Y n ton B30 Y%4on \tS,n * t.n
1. 5 50 50 5¢” .50 . 50
— f\\
2 - 50 37.5 46.‘875 50 - 343375  45.3125
i 3 46.89 32/03 .44.34 © 45.31 30.66 43.75
4 44.34 29.83 43.40 . 43.75 29.33 43.18 g
» ' . o ‘\ .
‘( o
Dty n=fh1  %n T S0l S
They check by symmetry. ; , ‘
Note that té and tg are éetting Closerx\\Zhsz;§P°uld als$ .
move toward equality because of sygmetry. ' ) ~
i D R . -
, 3 c=1°9 2+T+T: _ ~ . N - .
'T‘=o+fc+'r+c . . '
Y4
. n e O
1 50 . 500 J . )
A ’ . e T . P' . o
X ‘2 : ’ 50 T o }7.? AV
. 3 L 46.873 . 32.8125 -, ’
) > R - T =29
¢ 8 P 25 BN 28.70
12 C T 42,8743 28.58
. . § " - . l . . N PR . ' ‘ : \"1
4) - Notice that t; = tg, = té by symmetyy. Thus we can work
T , - s S . : o
S ..-‘ ‘With’{tl' ty, IR and te - S
4}‘%. ' o —.f : Lo T N ”"4 .
'!I‘. L ) ) V ; \9.:) - \
> .. » . - -
4 w* . “x\fq, ~_\
. . .o /R
L LY o 4 )




¥ . [ N B ~
.- Y Sol. 3.3 - 2 .
) k .,
o v 100 % t, +t,
. Recursion equgtionsf: ty =’ [ A
. . 2t, + tg |
2% T -
\ . - . »
' 200 + t, +-t vo—
P - _ 40 1t
, - Y4 L .-
' . t— - 100 + t2.+ zta‘
y 3 4 .
Arbitrar#ly starting with t's = 50 :
rard. )
A
t t t t
_ l,n 2.n | 4,n 5,n
V' 1 50 Y s T 50 : 50 -7
2 50 37.5 75 ¥ 71.875
3 53.125 44.53 . 81.25 76.76
8 58.35 49.06 84.45 79.49
12 58,38 49°.07 84.47 79.50
5) Recursion g,tiuation§: )
' ' 100 + t,
tl = — )
- b
tl + t3 ‘ |
" -t;= T A
. | . t, .
4 -~ -3 A ' " l
tp ty t3 )
‘ - - ) T - J P
v 50 % 50 50
2 37.5 21.875 5.46875
© 3 30.46875 8.9844° 2.2461" ,
‘ 4 07.2461" . - 7.3730% 1.8433"
'4
5 26 §433" 7.1716% 1.7929%
K. , - |
1P 26.78577 © 7.1429" 1.7857F y ‘
o 20 26.7857" (/ 7.1429°  "1.7857"°
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=

w N -

o
N
e < W I

"
wn
1l

S
.

S
(0 +py + pg + Py) /b

(1+1+p,+pglh

(0.+ py.+ps + Py /b

(py + Pg + Pg + Pg)/4

(py"+ P5 + Pg + 0)/4
(0 + 0+ p, + Pg)/
(Pg + P7 + Pg + 0)/4
(?6 +pg+t 0+ 0)/4

" Sol. 3.3 --3 )

Py Ps Pg Py Pg P9
1 2 3 —4 i) _6 1 -8 29
5 .5 5. .5 . 5, ! :
25 313 703 .313 .406 <402 .203 - .277 .170
156 .316 680 .191 292 .287 117 .146 .108
: ) )
.068  .202 .601\ -.059 .130 .199 .029 .056 .064
063 .19% 599  .054 - .126 *.197 .027  .054  .063
Cq WORST C./’ (Note symmetries also.) =~
=(1+1+p,+ 0){4 P; = (py * is + pg *+ P/
(L+pp+0+p)/b | ‘pg= (L+Ppg+py+pyjd/
épz + 0.+ P, t+ p6)/4 Pg = (L+1+ Pg + Plo)/"
(py + 0+ pg+ b)/4  pyg= (L+py+pg+ /e , ’
(0 +1+p, +pg)/h Py = {1+ 1+ pg+pgllh
Q.+ .1\33 + pR ¥ p9) /4 :
S e 37



) ®
{ B
. [ 1 ’:
- Pp Py Py Py Ps
‘1 .5 ..% ..5 .5 .5
Y207 63 .53 .38 .38 .47
'3 .63 50 .37 37 .50
10 .63 .52 .43 .45 .56
15 .63 .52 .43 .45 .56
10) v;}ious answers ¢
"11) C < .75C + .2M
M= . €M+ 200
12 'n. 6 ¢ ™M
1 300 300 400
‘ ) 255 305 440
3 220 317 464
10 - 117 © 384 "499
R
_ 20 101 . 399 500
13) a) n .G c.. M
. 1 0 0 .0
2 ‘0 0 =+ 200
! 3 0 40 320
- s
10 A 327 “495
20 90 396 1500
Ny r ’
9 9:3
¢

.77 .73 .80

.73 .80

il

.92

.92

y,
P10 Pj13.
.5 .5
.69 .83
.81 .88
.89 .92
.89 . .92

y
P

/



4

- - L4 -
.
* - ,
/ X
.
0

. Sol. 3.3 -5
© " 13) continued . ) _°‘ . )
b) . n_ G ¢ M 5
. , {
1 2000 ¢ . o° .
2 1600 0 © 200 . . -
.3 1280 40 /320 ' |
10 312 327 495 - ‘
20 - 119 396 500
14) (1) € = .8G + .05C >
/\\ .
(2) Cpg .75C + .2M ‘ '
> e = \
v(3) M= .6M§$ 200 RE
from (3) .4M = 200 and M = 500° - - . ~.

substifuting in (2): C =..75C + 100 and .25C = 100, C, = 400
substituging in (1)} G.= .86 + 20 and .26 = 20, G = 100.

A . . R £
«
~

Answers in (12) and (13) are converging to thESé.values.‘

\

L)
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Solutians to/Exercise -Set 3.4 - .
7 T 2 . rd
\J A
Commentary: . If you choose to have your students challenge each

—

.

-

other with functions as suggested on page 3.1 - 2, you probably

L

should place some restrictions on the functions allowed In order
not to avoid complex- functions you may onlynwlsh to restrict the
number oﬁ.program steps to, say, eight. Students can still‘come up .
with functions very difficult to gyess in this many steps -

This process is designed to show what the challenge of data'
structuring is. It is quite different\}rom the more restricted

challenge of exercise (25).

1) 2 : 2) 1 CL I 3 ST 8) .2
5 fm) = 2% - 3n 4 6) g(n) = 3n+ 1
) @ s +n-3ws3 8 j(m) = -n’ + lon £'g
9)4'It identifies the constant term immediately as £(0), thus -
L
. reducing the number of equations to process ‘
C~-10) £(m) = 3n? - 15n . 11) f£(n) = -2n + 10
L . .
n £ (n) 1 2.
0 c ’ ‘
. > a+b
1 | atb+e S 3atb > 2a
2 | 4at2btc > 2a
5a+b > %2a
3 9a#+3b+c > 7a+b '
4 l6a + 4b +c : g . Ty
14) 132 = 2a Since Zkz is.constant, degree is 2.

'\ . .

L)




\ Sol. 3.4 - %
..\ LY i
\ s . . i
15) ‘n f(n) = an3 + bnZ + cn + d o Al [52 A3
0
’ >, B Sgaron
+ atbt+ec+d, > 7a+3b +C>12a+2b > 6a
2 ;Z+4b+2c+d . S 10a+5brc S onann
4 | 64atl6b+5ct+d S blatbic o
5 | 125a+25b+5¢c+d ‘ . .
16) 'n £ (n) ‘)ZS} JAIVAY o
{ 0 1 ‘ ' . ‘ i : i}
. 1 ‘. o )
N P S 1 > - co ! o
2 ¢ '> 2 > 2 > 2 ) é
3 8 > : > \ ) ' Lo P
: - . 4 v ‘ « -
s |16 28 - >4

. Differences are the Same each tlm;\\éhat is f(n) = Z&l ASZ ZS?

S~

and will never be constant. , . ‘ ‘ o
(17-18). 1 ‘
s .n_ log f(n
0 0 > )
.301 R
1 .301 < 301‘ degree 1 - linear: 1log f(n)
2 .602 - =
3 |.t.903 >3 mre
* 6| 1.206 >0t
- 5 | 1.505 (>-301 o
) L f
~ \
] ‘(
1(]1 ¢

L

.
. “
a - e

-

»



. ) Sol. 3.4.--3
’ .- ‘ )
19) . y=an+b N \
-~ .i 0 =a - 0+ b = b=0 . K ‘
30l =a - 1+b - =2 a=.301 ' T '
. . v - N » ’ v -
3 '/ . ... y = .301n . ) )
20). | log f(n) = .30In a . * ~
. rolog f(m) _ 10-301n .
S : 301" )
- Cf(m) = (10°°Y%) = 2B
. . ] f('n‘) = 2n o \ . .' .
- 21) 3 moves N
. 22) 8 moves < -
(23 - 24) o | fm A A? | e
+ 3 ya '
[ > 5 )
3« | 15 >2
4 24
f(n) = an2 + bn + ¢ ~ - ’ /
’ . 4 o .
‘ A 3 = atb¥c : - -
i 5 = 3a+b _ -
8. = 4a+2b+c S# = sat > 2= 2a=> a-l
15 = 9a+3b+c . .
a=l, b.=2, C=0 N T m
£(n) = n* + 2n - ‘ '
- " « * -
. . ~_ ~




9 ~ Sol. 3.4 -4

H
(23 - 24 continued)

@@@@@@@

3 coins each 7 'spaces <

33— 4 1—2 4 — 6.
5— 3 3— 1 2 — 4
6 — 5 5.—>3,i 3—@\2
b—r 6 71— , 5 —»3
2 = 4 © 6 =7 4 —5
The “Enswer is 15 moves. :

1

]

4 coins 9 sﬁad;s

@@@@@@@

.4-——+ 5 4 — 2 3 —5
ch—= 4 Qs—»a 1—3
7 — 6 g —% 2 w1
5 <> 7 9 —+°8 . = 4H—> 2
3 —s 7=+ 9 6 — &
2 — 3 ‘5 — 7 8 — 6

v *
&

The answer is 24 moves.

v o e




, Sol. 3.5 - 1
/ hf'k o ,’. . \

Teacher's Manual 3.5 .

v,

. . {
T Induction requires much practice and many worKed -out example
. - R L
for students to follow the form of thé/proof It is especiql
-
difflcult for them to understand that they are given §, in PFI

-

Part (2). We have worked out some addltlonal examples for your use

in class demonstrations or as additional exercises.

. Exercise Set Solutions 3.5 . ’ .

2: 2(%1=29=3-.3.

1) faIse: Fails for n

T

2) False. Fails for n = 2. 22 3 23

3) True. (droof by PFI: Part (1): 3 divides 2+ 4} +1'= 9.
Part (2) Given that 3 divides 2 - 4% + 1, we mist show that
3 divides 2 - 4kf1 + 1. First examine VAL ST equals
2. 484 =2 . gk (3#1) = 2 - 4% - 3+ 2 . 4%, the first/tern
- of which i% divis&ble by 3 since it has 3 as'a factor. Our p;dof
\ then gdes as follows: _r ‘\ -
o " 3 divides 2 - 4+ 1, ° given
‘3‘divides 3.2 . 4K since 3’i§:a fiactor
.3 divides 3 - 2 - 45+ 2 . 45+ 1 since 3 divides the  °
undersdofed parts ‘ V
3 divides 2 - 4X (3+41) + 1 factoring B
.. 3 divides 2 AR A SRS
4) False. For n = 405, 402 + 40 + 41 = 4O(40+D) + 41 =
40 - 41 + 41 = 412 = 1681 o0
e ’ -~

104 . .
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N ‘
1]

|

: Sol. 3.5 -2 ° |
. .
T 5) True. (Proved/in exercises 8 - 12). ’ I
T 6) True.' . (Proved in exercises 13 - 16).° _ I
’ 7) n = 10. True . . B
8) True 1 ' l
9) n2 _ )
10) I =12 . | . I
11) 1+3+ 5+ ... + (2k-1) = K \ " given \ I
2(ktl) - 1= 2 (ktl) = 1 identity %
, ’ 1+3+5+ ...+ (2k-1) + 2(1§+:1).-1) = k2 + 2(k+1) -'1 -adding l
2kl |
) ) ) R =-.(1;+132“ I
12) Yes. By PEI. _ ’ I
% 13) When n = 1 there are no choréls, and 0(0-1)/2 = 0. _ ‘
| | W e Tan) -1]72 or K(k+1) /2 I
15) k ‘ . g
. 16) 5, = k(k-1)/2 g © given . I
.. Sk = kGeD/2 4k ‘ by exercise (15, . I
A S .
- 7.t 7 - l
Kk 4k o
el | - I
T = k(k+1)/2 ' '
17) PFI.Part (1) 1=2'_1 -
g .. PFI Part (2): : B L IR
\ 142822 4 42kl ok g I
JERS: ‘y
S 1+"2+22+_'...+2k'1+2(E+1)'}=24‘+2k-1
| , N o , =2 .28
105 =21




18) Data « N ' /
. ’ n tn Al R A2 . , . ’ >/
L 1 . t, = an’+ bn + ¢ ) .
’ 2 3 2 1 l=a+b+é -
) - w3 2=3a+b
3 6 .. 1 3 =4a + 2b{+ c . . >l =2a
' - 4 >3 =5a+b
4 |.10 1 6 =9a + 3b + ¢ .
'5 N i . s
5. | 15 a=% b=% ¢c=0
t A . - .
N 2 _ S ,
. t, = in +‘§n = n(n+l)/2 , - (ﬂ\
. u ’ » . )
19) PFI Part (laﬁx t;=1= 1(}+1¥72 N ) |
PFI Part (2): o | ' .
t, = k(k+1)/2 - ‘ ”\given' .
. teyq = k(ktl)/2 + k+1 k+1 péns added to form

j the (k+1)St row.

-

. C_ k(k+D) 4+ 2(k+1)
: =5 =L

x ~ -

L (D) (k42) (kD) [(RD+L]/2 /

? s -

20) Various forms of scientific igduction:'

21) Thé argument from'k?to k+l fails for going from k=1 to k=2
\'""&. ) « " . .

- when there js no overlap. ‘ Vo

!

* L]
An additional problem you might like to work out

with your students is: 16 divides 5" v tn -'1.
¢ .

*
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Sol@iions 3.6 -1

.1)

2)
3).

4)

6)
n

9 .

11)

15)
16)

. . .
‘ 1
B > ' . .
- - L4
.
‘
.
.
- A} .
«
) . : .I
. B
.
.
.
* l
. . .
.-
- o N ’ 2
PR . I
“
‘ I
. 5 ,
.
.
¢ ‘ I
»
‘ l
.
. .
&
.
’,
. R
.
' 14) “
-  J
. .
. .
~ . » .
> . '
. ) R . .
107 ‘
¢ B
’ 0
‘ > - " ’
! L3
. = - ‘
- .
L —_‘_7% . .

1 A5 10 10 5 1
\ 1 6 15 20 15 /6 1
1 7 .21 35 35 21 7 U
1 8 28< 56,70 56 28 8. 1 K
‘1 9 "3 84 126 126 84 36 9 1.
1 10 45 120 210 254210 120 45 10 -1 ~
- . T~
2 + 423 + 6a%2 + 4ab> + pt

a0 4+ 10a%b + 45a8b2 + 120a’b] + 210a6b4 + 252a5b5 +. 210c4b
10 . '

-

AN

6 -

+ 120a3b7 + 452268 # 10ab? + b
6uxb + 576x5y + 2160x"y? +-4320x7y> + 4860x 29% 4 2916xy5 + 729y

S - sxly + 1023y - 10x%y° + 5xy% - y°

.6

256x8 + 512x7 .+ 448xE + 226x5 + 70x* + 14>+ %xz + Ex + yep.
gy a%3 . 8)  21a%b° g

al00 ! 10)  500a%%% \

15360 x°y | ' 12) |, -105x*y?

-30x>%y . X -30xy2?

v

8615125 , .

" 200¥+ 320025 + 3-200- 5 +753 = & 000 000 + 600 000 + 15 000

4+ 125 ="8 615 125

16 4 6.15¢.06) + 15-1%C.002 - 1 + .24 + .0240




“._.1; C B . \\ ','Sg.j.‘é-Z,

i

+18) 1+ 8(002) = 1.016, - ,
‘,‘ -19) 20% 4 4.203(.03) = 160 00 + 9\60 -)r60 960
20 160 960 + 6- zo (. 03) + 4-20(:03)% = 160960 + 2.16 + .00216

/ + ooooooe1 160 962 1’6210(& Error is 2.16210081
i -\: ) . . ..‘ N

-~
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T Sol. 3.7 - 1.
[ ] » B ®
B N . ’ ' - . - :
S . N / o
: o Solutions to Chapter 3 TEST ‘
L & . . - ~ - ¢ .
. , M . ‘ %
‘/. - 1).- oon ’ X, Yo - . -
1 o ' )
1 2 1 .5
3 .25 8409 -
4 7071 | - L6125
. -5 13752 7710
S N - V3 § 6968 - . -
15 . L4967 .7087 .
20 |- -.5005 |  .7068 '
25 4999 .7071
N ~
2) o L+lteytey T\
) P A :
N . Pt 1+p,
\ Py~ 3
0 > "
_ _PtP ,
, P37 T3
[ 4 7 g P3Pyt Ps .
B
Y . v ? N
' Py - e .
‘P N T3 C
R -
! \ 151 = .76
, Py = .69 : ’
Py = 35 l_ .
‘ ) . pl& = .30 ‘ ’ 10;&)
R . Pg = .15 . . ' .

* W .



4)

5)

6 -

7

L4

M C

_Rye— M N,
R, — C 0 800 00,
xS . 1 680 43
Ry <6 . 2 | 608 449
R, <— N "3 565 449
s 4 539 445
5 523 438
: \10 502 412
20 | s00 | 401
C 29 500 400 ||
. 30 | -500 400 | 100
f(n)=n3-2n2—'3n+4‘ ‘ =~ )
forn=1 1= MO =D
‘ 1 = 1 v ) c. ‘ . 2
‘ ’ k(3k-1) .
Given: 1+ 4+7+.... %+ 3k -2) = :
134+ 7+ ... +(3k-2) + 3(kl) - 2 = )
k(3k-1) , 3k +1 .
. .2 1
, ©oak? Sk + 6kt 2 <
N 2 : . . LY
3% + 5k + 2 i}
2
(k+1) (3k+2) _ .
2 - ‘
thus 1 + &4 + 7 + ... + (3k-2) v+ 3(k+l) - 2 = ’ \\\~__*
= (k1) (3k+2) | | ,
Qg L2
8loxd - 54 xBy + 2L xy% - 3 4%+ ot el
-4 y10 -
/ /.
./
. (
1io
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Solutions to Exerciseé Set w1

1) . Yes
2) 1z - 12 = 144

'y 72

6 20, -~

LY
Ll

- t
2
»~
&
.
A
L S .
®
L
A
L ,' . .
S
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sqlutions to Exexcise Set .

RN

R

1y eeiQ08 - 0001

3) prp & -0002

. : Conculsions p =1 - p°

' ~..10) a) odd, evenn €¢—>
. » * N
b) pairs of digits

6'inc1usibe

12) Depending on book size.
for pa%ﬁ,number Nex

" for number of names
13) Each eligible indiv
signed a fou7 digit

} selected from a random digit table.

14) 23

.

4.2 : -

2)  prreagh = 0000055 /
4 3= 125 ., .
e 6) ) ,§g,; :3866- -
\ c)’ 1E p = probability of event
& : ’ ’
d ' occurring )
. - and “p = probability of event

not occurring
- .

heads, tails y
> , .

across a row using only the digits 1 through

) .
First three or four digits in a column

t digit for column or page. Next three digits
ﬁown the column. g \

é&ual in a selective service district is .as-

»

. .

number 000Y > 9999.. Numbeérs are then

112

¢
1’4
f




A \ RIS
_\
j Sol. 4.3- 1
. . ’ N A
o . , g . ca
N . . ¥
Solutions to Exercise Set 4.3 ) AN ,
} . ' ‘ R 7 . - Ny
- © .
D N>R 01) RCL 2  10) GTO 13
' (R—R, 02) CHS 11) RCL 3 )
P=1-—R 03) + . 12)  R/S i
3y 04) RCL1  13) STOX3  * -
05) + 14) - 1 I
06) STO 4 15) STO + 4 s
' X
. - 07) -RCL 1 16) RCL &4
08) x>¢vy 17)  GTO 07
J 09 x <y ? o ' ¢
2) a) - P(8,8) = 40,320 ' ,
b) /(8,5 = 6720 S -
c) P(7,7) =, 5040 - — '
‘ d) 7 - P(7,7) = 35280, , " v
e) P(9,9) ='362,880 - ‘ ‘ |
3y a) P(10,3).- 10%> 7,200,000 = J
. by —L - -l i 0052 c ‘~
5.4_3_5 N m ‘ -
nl n!
W a)/"m,n)\ T zrrﬁ , : ,
b) 0! = 1) |
) : ’
N 5 1, 1. .
\ . P,y P(n,2) Tl I e
. 2 Zn-Ul ?n-?ﬂ
<, = 1 1
. . o n{n-1)!I—~ n(n=1)(n-2)1 8
} & \Jn-‘IS I (n-2)1 N :
i 17 ) : -
' ) ' \ = = 4 1 . .
’ . n n(n-I)
. = n-1 4 1
, / ‘ n(n- . n(n-Iy . et
~—g J ‘ \

1'1.3 : v




Sol. 4.3 . 2 '

5) continued: ’

Y

’ = =y (/ g;EﬁD.

F

6) a) P(9,9) = 362,880 .
b) Consider'hy as one letter P(8,8) = 80,640. Divide by 2

31nce half of these words have the y “before the h. 40,320
c)y 362, 880 - 80 640 = 282,240'

7) 1'7-57-6) = .000’( | : - -/,

. [OR ——— ‘{
8.)‘ a) 'P(?,7). . = 40320 = %20

-

by L B0 160

c) .5 , | . -

B B B W BEE B O BEO)

d) P(6,5) _ 720 _ 90
Ll !"L o] v »
sody = .0357_J ' \
9)  P(n, r+ly = ' - nln-r)
\ in r-IS! r 1)an44f (n-r) T
’p. . 7 ‘ ’ l
. : = P(n,r) - (n-xr)
11) ¥ | P(n,xr) - r P(n,r) ‘ ,
0 6 |- 60480 - _—
T . 7 181440 e
2 2 g - 252880 /
rz ‘1-504 : 9 . 362880
L 3024 - : o S
5 | 15120 , ’
g S
114 .
\ *
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.-
‘ . U Sol. 4.4,- 1
' Solutions _to Exercise Set 4.4 : - ' )
_ - ‘ , ' Ny
D0 D BeaR o1 1 09 ' STO X%
",(R__"Rz. ‘ 02 - N x><y
- . 03 x=07. 11  GTO O1 o
ot 04  GTO 12 12 RCL 1 ,
05 ST0X2 13/ RCL 2 4
06 X2<c ¥y 14 + i
07 1 |
08 -
2) . 161,700 \\\ , , | - AR
’ 4 . ‘ o
3) 161,700 ) ~ . s
§ .
4) 2,508,960 o ' RN
5) 2,598,960 | ' ‘ .
. <
6) 3003 :
o,
7) 3003 , , (
_ 8) .7 ‘ , - .
i1 o ‘
) . " I
L 4 A“'io) (’6 —,$ . .
"1y 12 : , : | -
12) 8 A |
13) n-x . ' — - ' ‘
c(23,3) =-1771 . T .
15) C(A,3) = 366  ~___ - |

16) C(9,3) = 84"
17) ©(7,3); B(7,3); 91 + 315 101; 2QL

18) C€{13,1) - C(4,4) - C(48,1) = 626 5820 2 0002

‘( \11‘5 . \ . -




\ - 7
, b e ’ I
. ~ Sol. 4.4 -2
4 N 3 .( ° i . I
19) €(13,1) - C(4,3) - C(12,1)" - C(4,2) '= 3744 =334 1 0014 l
’ . > ' / ' ! t
20) C(4,1) -:C(13,5) = 5148 y o T
@ * ' ¢ =T N . ’.
~ . 5148 - 40 =.5108 . —yeapaer— = 0020 I
21) "4 of a kind" - lowast pro‘bab,il'ity I
" "full house" _ R
. "flush" - highest probability ’ | l
< , .
| I
3 M . * |
S
/
: R
, 116 |
- . )
: ,l
Q ” .
ERIC - |




Sol. 4.5 - 1

Solutions to Exercise Set 4.5

A fix O

N

01 f Reg - R/S
02 1 1 z +
03 STO O STO < 0
04" + . - :
05 ENTER , STO X 0
06 ENTER ‘14 . CLX -
. 07  ENTER GTO 08
- 08  RCLO co ¢

8 7 6 - .5 4 3 a2 .

() +8(3 +28(3 *+56(3) +70(5) +56(p +28(5 +8(H +1

8 a7 ~

m*rs g

2 22 23 a2t (2 26

1+ 8(1r) +28¢%) + 56(—20 + 705 + 565 + 28(1r)
27 28

+8(-2") + ('-2')

6 4
7a z.-a+—&—,_+7a3+7az+43+1

4 . 358 , 7.10 , 7x\2 x14 x16

T togx +T5— 6 m
9 8 2 3 5 ;
=3 + 9(x?) (-x3) + 36(x2) (-x3)  + 84(x2) (3&3) + 126(x%) " (-%7)
4 5 3 .6 2 7 8
+ 1263 (x) + 86D (x4 366D (xD) + 9(xD (-x)

[ - v

9 . ) -

2

1 + 4x° + 7x

+ (-x3)

21 22 23

x18 - ox1% 4 36x20 - gux®l 4 a26x?? - 126x73 + x4 - 36425

+ 9x26 _ x2% . ‘ . | ﬁ'




Sol. 4.5 - 2

-

5y 2% + 9(a)8(car) + 36(a) (camy? + 84¢a)B(-ax)3 + 126.(a) > (-ax) %

£

—

/

126(a)*(-ax)° + 84(a)3(-ax) b + 36(a)2(-ax)? + 9(a)(-ax)®

+(-ax)? bt SR :

a’ - 9a’x + 36a’x 2. - 84a%3 4 126a9 b _ 126a%% 126a9 3 4+

+. 84a%x% - 36a9x7 + 9a9x - a9x9

‘
v . 7

6) eyl + 7(3c)§¥6) + 2130)%(6) + 35(3c) (6) + 2130 26y 5
+703c)(6)6 + 67 - !

\\;’ B N \ . ) . . -
- 2187¢” + 30618¢® + 183,708c> + 612,360c% + 1,224,720¢3 +

L

1,469,664c2 + 979776c + 279936

D@7+ 70%um + 212)%4m 2 + 35(2)*(m) 3 + 35¢2) 3 amy

*

+ 21(2) 2 (4m) > + 7&2$?Zm)§ + (4m)’

128 + 1792m + 10752m2 + 35840m3 + 71680m% + 86016m5‘+

57344m5 + 16384m’

r

-

8). C(n,r-l) + C(n,r) = n!

] - .nl
5= DTE-DT Y @ TET

- . + (n-r+1)(n!y
r(ﬁ-r+})!(f-1)T (n-r+l) (n-r)T(x)1

P ]

_ (x+n"- r+l)nl
(n-xr+1) T rl

~ : n}] (n+l) v
. (+I-o)T ¥

: n+l)!-
“r nti-r)lr

= C(p+lyr) Q.E.D.
e S ‘.1_18

-

4 v

o

-

. +’

.
-

y

-
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- il ~ \I
' Solutions to Exercise Set 4.6 .
o \ ) N . : ’ /
D j+E+ptmt o 8333 ‘ -
c2) 39 43274 3% 4 36 4 38 273y
3 11422 433 4 4% 4 57 < 3395 _
R S | 2 L3 b4 55 .6 . ,7 .8 9 10 | - ’
4)%+%+%+%+%+%+%+%f%+%+%rwuﬂw
. _ . / ’
5) 500 | )
4 .
6) %+%+%+%+%+%+%+%+g—t1%é8.7869
. . A ' i
7 (12-10+ 1) + (27:15+1)+(48-2o+1)+(7§l25+1)+(108-3Q)1) = 175
8) /P+214122.+23+24+25+26.+27+'28+29+219'?=2047
9) > | | .7
10) >
1) > B
' L ]
12) < .
13) ¥ ®F '
. k=1 -
: k
W & @
k=1 ~
_ > '
' 7 ~ \J .
15 5t k) :
k=0
- -
16 3
k=1




A . B o © T. Sol. 4.7
) L
Solutions to Chapter.4 Test - . '
. . — . : -
bl : ’ » n
.-1) 1,073,741,8%4

* ) :00000013 | '//) '

3) 4989600 ' : , R

.« . .4) 670870.5882
| 5) 2598960

"y

-

6) x =an-y:
n oL
N 1

‘8) BT

9)  1689600y°b10
10) &

11) 10

12) 5.3750

13) . C(n,k)aﬁ'kbk.

0 , ) \

IE

14)

N &

10 -
v .7639

4
L




Exercise Set 5.1

h

{
~
~
3 .
—

[

X

1) A(x) =,~\x[x(x>-3) -9] + 11,

.
[}

]

. 5.1<1

A(x)

=

ey,

-3

-2.5

-2

-1.5

-1

]
v

Rl QI FITON NN N OO

W\

W\

W\

W\

2

-16

-.9

9

T

14. 4

16

14. 6

11

5.9

0 "

-5.9

-11

-+ §-

-14.6

216

-14. 4

-9

.9
16 ]




1
»
.
.
.
-«
L)
.
.
B
’
S, \
4
PR
.
S

ERIC

PR A i Toxt Provided by ERIC
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3
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‘
.

L4 R -
. - .
- 4 - v
o ! . ¢ v .
. . \
‘ Sol. 5.1-2
¢ f : . ’
» . 4 -
« > 7 ' “\ o -
° ] ' . ) ;
£ v *
o x| +12] ' ' ‘ '
B(x)= x[x (2x-9) + 1 -5 P . :
) s ° B( ) L 3 ' o | I ‘
x X s I P 1y 1 1
s ’f’ri’J”_:: H i ]
S *. (1 K } i
-1 ] '-28 i [Y. o) W ! T
-5 -13.5 i 'L..L r‘ }'
0.1 -5 . .. : -
A IS B
SR =
1.5 .5 . . HHs
. 1 e
~2.5. 0 . - 4 -
. . -
3 1 /"
35 |as ' P
27 - o :
) . \ - L
R s
' 1
e ¥ N i -
» - - | - -
1} . * R . l - *
N & 3 :
-~ N * - .
. ’ . 0 * - .
-
. ‘ . .
. v .
4 , ,\ ¢ a
- — . .
’ ) - ’ '/3‘.' ’ ‘
\ ' . e e , *
- -~ =
h - . ‘ A‘ .
. [ 4
* " "
. % \ - ’
. o g.' 122 , . \4
L ] ¢ ’ a .
.- . < : : ’
“ ) * B
, . - ' . - ,
. ]
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B ' ) '
i - Sol. 5.1 .5
L] o -
3 Ex < x_[x(x (4x + 2) -19)-ll]+6j) Ty
x ) D{x) .
\’/
~2%25 .3
2 0\ - ..
-7 | -6 1Y ‘ 6@ !
-1,5 . -6.8 -
-1.25 - ! |
-1 0 .
.75 4.0
-.5 6.5' ¥ |
..25 - 1.5 . ! *
/‘.' . 6 *
.25 C 2.1 / *
.5 -3.8 *
.75 -10.8 *
1 -18 .
' 1.25 -23.8
1.5 -26.3 * * X
1715 - -23.2 || e
2 -12 * !
2.25 R * !
*
- * ’
. *
, s *
- . Y

o
5 . *
- |
» /
a {
) A [y * . -
- * R
N : ol . )
- E 3 T
] .
4
, -
‘ b
H - ) /
L4 A 3 .
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X
1
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* -
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. 1 n / . »
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: 2
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v H
4 L1 T 1 0.0 M I~ [~ = 00" n
B a4 e -~ N0~ ® e e e . ~ . -
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\ ' . Sol. 5.2 _1

$) a) maximum (2,3) minimum (0, -1) for C(x)
! ~
b) maximum (0, 1) minimum (2, -3) for D{x)
, N |
€) If two functions are opposites Isuch; as f(x) and g(x),

e ‘ ‘ . . f(x-)(k -g(x). If f(a) = maximum whén x = a, then g(a)w mimtrAumS

) * I
—
- ~ , ) ' ! ‘ '{,ﬂ
N Solutions to Exercise Set 5.2 l
4 ] . .
1) a) (-1,0)° 2) a) (2, 0) I
~ ' _’_ . - )
b) -4/3 or-1.3 - b) (0, -4) I
. 3)  a) Relative maximum (-1, 16) _
' ' Relative minimum (3, -16) . - I
. N
" ! ) b) l, ‘4. 5, -2.5 '
’ " \_/ ” I
4) a) Relative'maximum (1, 0) —_—
- Relative minimum (2, -1) " )
By 1,1, 2.5 ' ) ' . l
, | i
when x = a. Similarly if f(b) = minimum when x = b, then g(b) = ~
- maximum. )
6) -2.0, -1.0, .3, 2.2 )
) 1 : . . ‘\ /
F(x) = 2(x +3 )x + 1)(x + 2)(x - 2)7
Y AN
A T G{x) = (x+2)(x+ Dix - 1)ix - zf

‘

8) .Yl = 2x (xz +9) = Z'?E(x+3i;13, - 3i)‘(

§
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Solutions. to"Exercise Set 5.3

1Y)

2)

3)°

4)
5)
6)
.7
8)

9)

10)-

11)
12)

1] 1 1.5 -6
1.0 2.5

-2
-3.5

1 2.5 -3.5
1 3.5

3.5 | 0

'(2,16) (1,17)

(1,0), (-3, 32)

(-2, 54), (3, -71)
(-1, 11); (3, =21)
0, 3, 1, -2), (-2,
(1, -2), (-1, 6)

.a)"(1.2;.2}{5 "¢

b) (-.5, -.6).-
y=-7x -

y = -5% + 1

22% + by +'37 =0
26x - 4y -25 =0

1

-29)

-5.5

Sol. 5.3

3
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4 )i . \
] s Sol. 5.4 - 1
\._\) “ ’) l .
Solutions to Exercise Set 5.4 A ‘ ’ *
n f
' (’l' ‘1.') (Yn L/|) . — |
v , |
\a S - | ‘
\ | ' . L ‘ . S
7 '
- .. ‘
(7‘»"1'.) o I :
. 2 :ih *
(xh“l.) NLW
(xA’YI)
. (xlqy;)
Py ' ) -
: ) T -
2) . HP 33E Program ) . /’,
B xy ENTER x4 if display ’shows 0, -]
‘ ) . RCL 4 for root.
‘01 © +F REG 15 &, 29 RCL 2 . x @
02 STO 0O 16 . R/iS 30 -~GTO 01 44 3
- 03 R 17 . S70 2. 31 STO 4 45 .+ .
*04 STO 1 - 18 GSB 31— 32 - 2 - - 46 gX=20
05 - GSB- 31 19 RCL 0 33 - 47 R/S .
06 RCL 0 20 X 34 - RCL & . 48 g RIN
07 >+ 21, - gX>0 35 X . .
08 RGL gl 22 GTO Zg L 36 T4
09 GSB 23 RCL . 7 -
Y st 0 24 RGL 3 38  RCL & 2 4142
1 -RCZI:_; 1 25 RCL 1 39 }6{ ) : ,
12 f - 267 + 40 - .
© o 13 RCL 7 27  GTO 01 41.. + 7 iteratior,
o 14 RCL 5 28, RCL 1 42 * RCL 4




3)
4)

. +95)

6)
7
8)
9)

L1127,

-1, -2, 6.6056, -.6056

1! 2!
/
-2.4265

-

.

-1.7321, -.4142, 1.7321
-1.8794,. .3473, 1.5321 ‘ N

.5, ~.8873

5826, -8.5826

. -3.8737, 0.1497, 1.7240

132
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. am =k mm
‘.

rd

Sol. 5.5
L] ) . ’ .
.So',}mtions to Exercise Set 5.5 /
1) A(x) = (x + 1)(3x - 2)(2x"+ 3)\
2)  B(x) = (x - 3)(x + 2)(2x - 3)
3)  C(x) = (x+ 3)(x + 3)(x + 1)(2x - 3) :
. ) oy
4) Dx) = (x.- Dx - 2)(x - 2)(2x - 1),:- o
5 E() = (x - 2)(x - 2)(x +21) o
6) F{x} = (3x.- 5)(x + i)(x - 1)
7)) G(x) = (x - 2)(x + 2)(3x% - x + 5) = .
| = (x - Dx+2)(x - % - J§§ iy (x - % +4g§ 1)
8) H(x) = (x - 3)(x + 3)(2x2 - x + 3) ‘
(x - N+ NCx-x 2 6 - 1 B g
“9)  J(x) = x(2x - 3)(2x - 3Y(2x - 3)
10)  K(x) = x(3x - 2)(3x - 2)(5x + 2) -
- [ i / ] y
‘ ¢
/ &
.,/ ' - ‘

133




Solutipns to- Exercise Set 5.6

\

-~

1)

o

Sol. 5.6 - 1~

t

The value x = I.5 is 'sp.;bstituted in £(x) :
x=151is a ver.tical‘ asymptote. . Error signal will be
displayed. Division by zéro. GT® adifferent step in

your p‘rogra/m% F‘(x) = -4 ig a-horizontal asymptote.

N

1 1 11iE
! T ] r
3 b 1
1' il
3 T Y : JRED
H t
: i : t
Y]
; IS vy
iR 1T
T 1] S
MR 1 ¥
R U
b T I
Y
[ £l
1 1 Z 1
r + -
3
i
IT
- ¢
. '
~ i 4 M
117
.
L4
i -
Tt
L
a
= 1
T H
1L
bt
et a
- -
7 H
1
a
4
d»' '
t :
}
2
]
H
C H
; 1
T - a
i H
!
| 14
§ -
a
18 |
¥ H
a )
{ [
L 11
4
M
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- ° [y s
« v B > SOl. . 5.6~ -3 2 . .
. - ‘ v 565) . I ; ._ ! . :
v .o TR B - )
[T : . , ) ) , * . . ; - ] : . .. , -
2) Serpentine v L I
" ;:’- . “ ' ’/ N ‘;_. .

e

L Domdin (-eo,00 ), - i v .o
.,...r....... P , - .....'.....f._..-|..- Sy~ r -

Range [-1.5; '1\5!/ . T Al
t . - - 4
v [ Y - - . 7 .- - t . '-. l, .

Sx) =0 . e L

o T - T e
horizon;al _asymptote ' . - : L

' = ] ] . ] 3 -!— . . : . i s
gg ‘1+4 L. - N ) ) oL '
3) Pilaster : b o '
- .Domain - = . " -

s ('“: -2)0 ("212)U

'Range (= 90,00 )
Vérticﬁl\asymptotes x
' x ='-2

Hordaental asymptote
"P(x) = 0

¥ 1

" 4)  Witch -
Domain ( - oo ,.oo 3

,Range (0: 2) v °

. . Horizontal Asymptote-
W(x) = 0 -







©13)

‘ )

14)

y

- . - Sol. 5.6 - 4
- - & L A 4
. R
R 0
’ ' 3’4/‘) . L H’ — (0, 4/3
"'\{'i _____ _ "7"" -~ > . . ( » ) , (Op / )1 ‘
/p/cy ~ ‘ X| ‘Range /,[0, 4/)3]'
f
Solve for x in terms of 'y
o yx2 - yx +y = x?
oy -DxP - yx 4y =0 *
. ’ . . & *
Using the quadratic formula
N b -4(y-1)<y) ' . \
, - 7y - 1
Uk = X V-3y + 4y
\ X Ty = 7
y
-
Fox x to be real b2 - 4ac 20
. -3y2 + 4y > 0 -
y(4 - 3y) > _ '
y305_nd£—3y_>0 ”OR yﬁohnd4—3yf.0
y >0 and 4 >3y ' OR y_anpc'l’453y
y20andyg¢4/3 . - y<Oandyab/3 . 5

fo, a3) © . : o - -

5._ o Y . -
=




Sol. 5.7

Solution; to_Exercise Set 5.7

\\ . s . . ¢ .

1) 64 ;
2) 8 (
76 g
//iY_“a 75
4/21.% 1905 '
6)’ 4392 - ' ~ . e !
7) - 71/48 = .1.4792 - ; |
8)  Since the f(x) > y(x) for all x in the interval . v]. - -.
~f1nd the function d(x) = f(x) - g(x) Usfhg the function

= -t
\ d(x) the required area may be found. s .

=

9)' 33 17 7.1458

N = 100, area is 7.1451

»

10) 2% - 100.8 . : ‘ -

~

N = 190,,area‘is 100.
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- o T. Solutions-5.8
B

L]

. Solutions to 5.8 - Chapter 5 Test, . .
o - . R .
1) '(3) - : @ (@

3 () : W () ‘
5) (1) R N ORI

: 75‘&);j %2, 1, -.5, -.5. 7(b)’

) ‘») ‘if(x) = 4x® + 8x3:- 3x2 - 7x -2

d) -1 48-3-7:2" -
Y AR .
A . b4 -7 02 :
Lo, s . <4 0.7 ) _ ~

' 4'0 =7 7“= m

. & (=2, %) L . L
or  F T s . , . -
RS ERD e \ T
: ' r’i ' S ~ o
y-y = W05 ; %) L. L
\'7\/( 2) (X - (-2)) . N
)\f Ix.+-9 - ' ,

). ‘Sl *%EF%”—'%»’-'%" -

' b) -11 3". %'

B) (2. -1)(¢-1, 1w
c) .25

v

A 139




Solutions to Exercise Set

— N . \ :’l\

. . . 1 - / Ve o
() VGO D) ®  @en2endH’ o, .
37788 . 2(-24-n3 "
-32 / ' - 2(16) (-1) »'-32
. ' . . \ ol . A v :
2) (a) \}/B1(.0000009536743164): “(b) - (81(.06255%)% Ly
E 3 .— -
‘ \/00007724761963 o 309)° R
1 .09375 ; 37.03125) = -.09375
1-( ,." ' . . \9"/11 ‘9').
Do 25873.09) R - = L
* ’ 2.6879 . . ‘ 3.9 ; 2:687,9'\
L | 2.0%0 + 2.9240 5% (1 1)
+ . + '
4) (a) - . : (b) = :
J . ) 7.9250 , S
) ] . . -
2 .o 1.+ 1 =2
y ‘ L 4 .
‘ _ N
A Sy (2.6651)2 oy V2T .
I - 2= ti‘ ‘
. — . ) . /‘—-1 a
6@ (217462 o BT
. ) R 3 . . Ji-z‘- 3 - ., .
b} . . o, :
| 7)(a)  .1790 (b) gy
S 709 ~ 2.71% (3
_ : " 1 - L
‘ ~1.9889 5.5866(.09)°  .5028
' . ‘ 1.9889
re . ‘ . 140




. Sol. 6.1 -2

. ST +8. )
8(a) (288778 T . . ®) Gr‘)
20,735,993

20,736

‘9)  8.60231 ’ ,'i-' 10) 1.7725i
WD) 13.11491 . 12) -4.96194
13) - -1.5518 0 14) -1.7333 .

{ % ﬁs Aa #J- Uv8

15) 82 g .g%. a* a

'Imt -'km.. g eset

- 8(2.624)(i.galq)(1,3968)(1.1388)(1.0671)(1.0330)

(1.0164) (1.0082) (1.0031) (1.0010) (1.00107 (1.0005)
(1.0003) (1.0001)
- 63.9919 - e

]

82 = 64 by ‘direct caFeulation

. T < —




o

.
l .
I |

v

P

!
~

- . »
, .
.
-
.
s " .
.

16) + 3 = oL,,9%. oM. g gl glhan gt gty glhew ginces

17)

18)

19)

20)

-'9(2.0801)(1.2765)(1.0348)(1.0275)fi.oo91)(1.0030)(1.oo10)

g™

278 -

275 -

Sol. 6.1 - 3

—

.
-

(1.0003) (1.0001)
= 26.9985

27

- ?

by direct calculation

27.3 ) 27.03 . 27.003 . 27-0003 27.00003

(2.6879) (1.1039) (1-0099) (1.0010) (1.0001)
- 3 N *

3

5

by direct calculation
- 5.07“_ 5.001 . 5ﬂ0004. 5:00002

Sl ’
5

.(2.2361)(1.1193)(1.0016) (1.0006) (1.0000)

2
2

.5084 .
.5685 by direct calculation.
61- 6'4 . 6-0L. 6'004- g+ 0002 6“00001

6(2.0477)(1.0181) (1.0072) (1.0004) (1.0000)

12. 9009
12.9010 .by. direct calculation™ - - \
8.62.8.62.8.603.8 67006 g ¢-00007

(73:96)(1.5373)(1.d667)(1.0130)(1.0002)
122.9147
122.9142 by direct calcglation'.

4

142

Y




. 21)

22

23)

24)

’ ~ Sol. 6.1 - 4 .I
/,;?’, 3. 4-1. §.06 (.01 {.0005 .4 .00009 -/ l
- (31.0063) (1.1213) (12 0469) (1.0012) (1.0006) (1.0001)
= 354620 . I
@. . > ] .
= 36.4622 by direct calculation : - |
. e . )
BB . Bl 27y -03 . g7 1002 7 -00005 |
. e . /‘
= (1.4142) (1.2746) (1.0105) (1.0007) (1.0000)- l
= 1.8226 - ‘ / I
2 - 1.8226 by direct calculation .
(1236826)2 = [17348 x 10% + 26]2 O
' = (17348 % 1097 + 2(17348 % 10%)(26). + 267
. = 300,953,104 % 10% + 902,096 x 10% + 676 4 |
= 3,0Q9,531,040,000 "* . . |
+ 90,210,276 ~ |
__ 3,009,621, 250,276 {
: 3 _ 2 3
(12345)% = (123%x10% + 45)
= ((23x10%3 + 3(123%10%)2(45) + 3(123%102) (45)2 +|
Y
- (1860867 % 105) + (2042415 x10%) + (747225%x10%)+ 91,‘
= 1,860,867,000,000 .
20,424,150, 000 ~ -
+ 74,813,625 '
= 1,881,365,963,625
27)% = 387,420,489 % 27% = . |
i . 387,420,489 [729] = 387,420,489 [700 + 20 +,9]

271,194,342,300 + 7,7b°,409,786 + 3,486,784,901
282,429,536,481 . ' ‘

-

L 143
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< . - ' . N ‘('jol..6.1 -5

1,073,741,87% [1024] '

1,07%,741,824 *[1000 + .20 + 4] -
©1,073,741,824,000 ~

N ) 21,474,836,480
" 4,294,967,296 -
‘ 1,099,511,627,776
\ | ’-,P-‘ \[2— )
27) (1’7)‘2‘iz = 1.7608, (JiJE) = 2 »
- - : T . *

. 5. ‘ij
. S ™ a2’ < Gz%
, N , “
Notice that in-general, y~ ¢ x’.

p
E




o

Sol. 6.2 - 1

’ - Solutions to Exercige Set 6.2 . .

1) ‘log3J6_f x log46

I

I

‘ |

- 3 €1.6310) = 155 | | !
- O

I

3-8135 = 3. 4496
V6 = 2.4495 by dlrect calculation
2)  logyJ8 =% logy8 . - - o ’
= % (1.8930) = .9465.

) 3-9465 _ ) g2ss - . -
V8 = 2.8284 by direct calculation

\ 3)  logy(8%X7) = log,8 + Togy7 | 1
- = 1.8930 + 1.7712 = 3.6642 o

" 336642 _ 56 0103 ' | - O
ZS)(7 - 56 by di‘rect.calcplgtion‘ T
4) log3(9X6) = 10g39 + '.16336 I

To= 2 + 1. 6310 13,6310

= 54 0042

_9X6 = 54 by direct calculation
. N -y

5) logés\}T =’ % log 6. . o O ' T

33.6310

.= R.ef10) = L3262 ’
33262 . 14310 . o
6 = 1.4310 . S J
» 6) 103363_‘ FI 10335 . _ . B -
' L = (esso) - EPTTCR -
3 2062 4 3077 -
\f_- 1.3077 ‘by direct calculation

A




. .7)

8)

10).

9 |

Sol. 6.2 - 2 .
10g3%.=- log31 - 10334'
= 0> 1.2620 ="-1.2620
3-1.2629 - '.25‘ ‘ .
¥ = .25 by direct calculatiof ’ 7
logy 5 = logyl - log,5 o
.= 0= 1.4650 = -1.4650 .
3-1.4650 = .2 ) -
% "= .2 by direct calculation ) )
gﬁ"”?‘_
1033(9%33 = 10536‘+‘%10g35.--16g38 \ .
A IR T
S .7 =1.6310 + ¥¢T.4650) - 1.8930 . -
L= 4705 a S '
3-4705 2 -1 6768 _
égii.- 1.6771 by direct calculation ’
‘ 53 1 - B
log3 —ngh = log35f+ 310g37 - 10g34
='1.4650 % 3(1.7712) - 1.2620
: L3
= ,7934 ‘
,3793% = 2.3908 , |
5 3 7 ~ | 5.('\/ ’ ’ < T
—1f[:-= 2.3912 by direct calculation - N

S

. L]




N .
C11) logy [ ——
| IVE]

‘log,12 = logy3 + logyh . =

= 1033? - (log33 + %10g39)

- 1. aesb - 1+ 3 ()
-
= -,2017
3--2017 = .8013 ‘
' 5 - . . °
* = ,8012 by‘direct calculation
3\3 9 '

L d

log32 - (log35 + X% log37) *

—
N
~
H
(o)
oQ
. W
=
N
~4
S’
I

6310 - (1.4650 + % (1.7712))

- Sol. 6.2 ~ 3

e

1i+ 1.2620 =

-

1147 !

. = -1:9196
371.7196 _ 1512
‘—§f§: ?;‘ 1512 by dltE?t calculation
, N \
(13 - 18) \\ N _
n 11|\ 12 13 | 14 15
| 1ogn | 2.1827 %.2620 2.3347 | 2.4022 | 2.4650
: : ‘
to coﬁpute log,11 X ' ;
32 =9 enall \ 32-19%4 = 11.1544 big
33 = 27 big L. : 321837 = 11.0120 big
32-5 4 15,5885 big 32-1778 & 10,9414 small
32.125', 10.3248 small] 321008 10.9779  small
32-3125\0 1) 6868 big! 32-182% = 10.9951 ‘small
32-2188 - 114449 big\ 32'1830\5, 11.0041 big
2 1719 42.1827) = 10.9999 small
3= 10 8708 mall !

2

-

' S B S NN I D EEE EaEe. B BB B




v £ ' - ¥
Sol. 6.2 - 4
<~ ) . - .
to compute log,13 from previous work ' ,
32:3 = 15.5885 big- - 323302 192 .9349 small
323125 £ 1) 6868 small  32-3331 _ 12 9760 small
T 32:4063 | 94 0628 big 32-3346 . 12,9976 ‘small
32-3594 . 13,3573 big 32-3353 © 13 0083 big )
. 3%2:3360 . 93 0176 big - 32-3350 _ 13,0033 b1g -
< 323203 © 12,8514 emall  32-3348 L 33 0012 big ]
' 32:3347 _ 15 9997
logyl4 = 1logy2 + log,7 = .6310 + 1.7712 = 2.4022 .
\ Pl ! N
loggl5 = 1logy3 + logy5 = 1 +'1.4650 < 2.4650 . ¢
13)  logyl.2 = log, (i3 - logs12 - logs10 = 2.2620 - 2.0960 -
= .1660 ‘ :
31660 = 1.2001 by direct caleulation oo . {\gf,
14)  logyl.4 = logy () = log,lé - 1logylQ = 2.4022 - 2,0960
' = 3062 '
i 3'3062 = 1.3999 by direct calculation -
137, . ' .
15) - log,.13 = 1og3(I§7) =:10g,13 - 2 log,l0 i ,
= 2.3347 - 2(2.0960)
, \ = -1.8573 -
.3-1.8573.= 1300 by direct calculation
16) - logy.15 = log3(%§7) = logs15 - 2 logl0 |
: ) 3 . = 2.4650 - 2(2.0960)
. o = -1.7270
371-7270 . 1500 by direct calculation , R
Q ‘ ' ' 1 s




Sol. 6.2 - 5.

P

I

I

. (.

~ 2.4650 - 4(2.0960) |
O

I

- . 1 R ‘. "
17) - logy.0015 = log3(l—3z) = log,15 - 4 logl0
-
= -5.9190. S
373.9190 _ L0015 by direct calculation
18) logy. 00012 = log3(——5) = log312 - 5 loglO
=2, 2620 - 5(2. 0960) o
= —8 2186 ‘ 5 I
3-8.2180 . 00012 by direct caleulation (to five I
4 declmaiﬁplaees)
. . Y ) ‘ I
19) log n < 0 when %n.<1. T } .
20) 0" =0 for -all m # 0. '
21) 1°=1 for all n.. ﬁ
22) ( b)* would be positive or negative so that signs would l
7 . ~
be an inconvenient problem in computation
23) . No. Negative numbers do not hav? lqgarithms. RV I
: 24)'. b = N. . . : ’ j L l
. 25) a | Sﬁ' c I d je f g bg'
2t3114{3 Jo 1 1.5 1.732 | I
.5 . |.75 .75 2.2795
.625 | .6875 1 .625 1.9870—"
) _|.6290] .6563 | .6875 | 2.1282
.6407 [ .6563 | 2.0564 ! ‘I
.6329 | .6407 | 2.0215
-7 .6329 1 2.0042
i .6290 | 1.9957 ;
.6310 | 2.0000




A v
! .
< .
-
. . - * ‘ h - ~ - . “
.
N ~ . § b
[ . - - - . . -
. - . " _ . -~ .
. . . * .
» - - M -
. . . Sol.- 6,.27- 6 )
. ‘., N 4 » -
. - .
, N N . i
ol : v ., t . « M ) N ‘
§ * - . +
- v ! ’, - .
o .-

| . .
S 27) I {.ﬁ].’ Ny, ng, .. } is a geometric‘ sequence it -
' ' ‘.'.. can be rfyri‘ﬁten as {@nl',wnlr, nlrz, nlré. S ) e
e - Thus {logbnl, logbnz, ldgbn3, } becomes /
’ * L2 N 3 N . ~.
i log% , login,r, log,n,r“, log,n,xr”, ... 4= .
o { 1> logynyT. logyn 87y A= _ -
LS . {iagbnl, logb:’+ l?gbnl' flogbr + logn . 3 logbr + logbnl....} 'j
- ' - - & / I
-+ which is arithmetic with d = Togb . b>0, b # 1 by the\

noxmal conversion of bas‘e;_ for logs. ’ . '
. R - 4 . ‘
* p/ I ’ \.‘ \\J
?'\" '@’ ‘e R ' i
(9 . "" ," j >
i : \ )
’ . ..a; r ,’,,., .
. \' = )
- L, . <.
) .
. L c{
c . '/’—‘ .,

- ) -
. '
. . s r. - ;
P . . ! -
hd ~
34 . 9 o
. -« "

. - . ’ o . ! ,
‘.f'- 1:).(] -

. ‘ .
e .
T ) N




b . L ]
: - RURE. Sol.’6.3 - 1 XV
v ‘ . “ I
,4 9elytions to Exercise Set 6.3 B g I
/ g : k -
: ' - 1og254 5.7549 " +.2) 1og,l50 = 4.5609
AN ) ) | . .
3)  log;0.009 = -1.9644 \ 4) log,0.416 = -0.6327 ° , l
5). loggm6 = 5.1699 6) log 7 = 3.5425 ~
(} ) gﬁ"/ | ) ) g\r . i I
= 7)  logp8 = 1.8165 , .8)/ loggpl = 0 : ‘
: > ) T e ) - -
9  log (310 = -0.6567 «-10) log ;9 = -6.1603 l
1) log 512 = 1 ©12) 1oqu =1 -
s 13) 'logafZ‘= ¥ . ‘ 14) log, x2 =é ‘ ! I
=15 420 Srhx | 18) 518 - 10x
o 20 log 4 = x. 18 log 5 = I
) 7 12,0612 = x L ©12.5815 = x" ]
;a < 420 has’ 13 digits . . _,/8 has 13 digits
Ty 119 S e . 18) . 25312 = 10 i
. * "—’\ .
19 log 127 =X 12 log 253 = x < .
399723 =x .. 28.8374 =x - = I
b w1 s 40 atgits 25312 has 29 digits ‘
» . . » d ‘
‘ | 19). /57,90 = ]_OX - 20) $385 = lox .
" log 57 =x . 85 log 63 = 'x' . L.
| ' 158.0287 = x - 152.9439 = x
\' \ N ) .
" 57%0 ‘has 159 digits .  '63%° has 153 digits
.o b+ 6 . L+ 0 _
v A T =23 , 22) F o7
‘ 240 5 -2 3 5/2 e ac
, ) a
25) «540-2+1+0=4
./ ) + 2 "-1'= 16 ~
’ { 2=6) 6 < + 9 ‘.‘ g 101 . .
o . . -
.
‘ERIC ¢




27) 18323’ r log32

log7, |

28) . various answers

log75

- . 29) 1ogab (légBa) =1
30) et log b =x log,a = y
: a b~
, a* = b ] b = a
- (bY)?{ = b ,‘
' - : I Xy =17
,.“ 31) Verbal algorithm to compute logia
: ' 1. Remember a, b ‘
2. c<+—1log a ~
3. de1logh
4. Compute L =c : d
5. .Display /
32) HP 33E TI 58
- §PRGM3 LRN
f log . 2nd log
STO 1 STO 01
R/S- y R/S
f log. 2nd -log .
_RCL 1 L STO 02
X<y , _ RCL 01
{RUN3 RCL 02 )
. / . . ‘ 8 RTN hd -
‘ o S R/S
. RST
LRN-
B RST

Sol. 6.3 - 2
[
log; 42 l log,10

1.5850 Il 0.6509  1.2041 lb.sﬁ/ 3010 | 3.3219°

TRS 80

-Input A, B
" C =-LOG(A)
D = LOG(B) .
L =C/D
PRINT L




" Soluwtions to 6.4

EXAMPLE 6,4.1 )
, P . an’ n an
B 1 2. s | 2.5216.
.24 2.25° ¢ 7 2.5465
3 |. 2.3704 - - 8 2.5658
t _ 4 | 2.4414 - 9 |\ 2.5812
5 *2.4883 10 2.5937
" EXAMPLE 6.4.2 y )
‘ n I . n gn
-1 .1 o 9 2.71827877
-2 2 >~ 10 2.71828153
3 2.5 11 2.71828180
4 | 2.86666667 - ‘12 2.71828183
4 5 2.70833333 13 | 2.71828183 -
6 | 2.71666667 14 2.71828183
. 7 2.71805556 15 2.71828183
| 8 2.71825297" 16 | 2.71828183
Solutions to -Exercise Set 6.4 R
1) HP 338: |1][e¥ ’ .
~13, < rr's8: |1 [vv] {fn x|,
‘ TRS-80: EXP. (1) .
2)  2.715568521 € 3)  2.718010050
4)  2.718281827 5) - by calculation 1
6). Because of rounding the calculator adds .~
' 1+40° 10 21N~ .
7y The sequence never quits so the number that it represéﬁts- .

' _never stops.

"

’

’

-

. . \ . - .
: . - . . .
- . ¢
: , .
[ ] ) ) ] [ ] GEEEE $  CaEEEmE R I Y R
[ 9 ) - - | F [ ¥ R



8) About 1 minute and 5 seconds

9)  About 2 minute&a/nd‘{oO seconds

E

10) - Based on 6 minutes to do 100 terms, 5 x 107 minutes ='833,333
" hours = 34,722 days = 95 years.: - j

"11) Based on $ minutes to do 100~£erms, 5 x 108 mj.nu'tes = 950 years.

12) 2.718281836 . 13) 2.718281834
14) No. because 320:' :‘ﬂ- - i?l‘ tlTl' = ﬁ :‘Tl- * 0 <
‘ | ~ep. y 22 MmN . - . .

15) The series nev\gr quits so ﬁhe numbgr thgt it represents
. never stops. e ‘ . A
16) In 10 (logyge) = 1 ‘
17) Let x = In 10 then eX =10 : L
y = logloe' then 10.y<= e = .
l\jg ’ (109)* = 10 /r‘\
.'xy ', 1 .
18) false. #n1=0, logl =0 -
19) true. This is a s_peciél case of logb(ﬁ) = log % - log.y |

I 20) ' false. InxP =p Inx
21) fals.e.’\jn e=1 and ='el/' =e L e
22) . true. - o J - )
23). “V1.4118 ) 14141
25)  2.7216 - 26, .2.7183
v 27) JeﬁiF does not exist\: f(xi = "J':E' is a functj:on only

4 . for real numbers x.
[




Solutions to Exexcise Set 6 5(\~///(
1) a) N =200 e-27630) - 658893 6x150 bacteria
- b) "N =200 e-270120) 2355977884 x 1016 bacteria

¢) 15,000 = 200 e-27t’ . . ’

\ _ ‘75:5e°27f_ N B
. " In75. = .27¢ In e ,

e v

1427;2; =t = 7.4626 It will take 15.9907 minutes

2) a) 7.5 = 15 &K(3)

. 5k
y e 3= e e .
Ln5;5hh; ‘ .
o i v . !
19342 - k= -0.1386
- 5 T = 15 -0 138‘6(12)
y .
o . 12,1580 grams will.disappear
. - = 2.8420 - .. 2.8420 'grams will remain
. -0.1386t : \
B) 9 =15 e 013 . .
6 = 8‘10.1386t i -
In .6 = -0.1386¢ - .
: ¢ - 7]
. 3.6856 = t It will take 3.6856 days.
» -\2 3) ¢ ¢ y=¢ ekt o LT ‘.‘5 =1 e-1'609,4§ «
| ' .04 = le (2) IR I 5 = -1.6094t
In 06 s 2. - ° 4307 =t -
-1.6094 = k The halr-1life is .4302 hours.
® -~
: “ ‘ .
\ . _ .
N - 1535 .
o )

a
N
1
|
N
I
I
I
|
!
!
A
I
a
|
L
N
I
I




. L - Sol. 6.5 - 2 *

¥

AR y =-c ekt 2000 = 1000 e- 1946t
7000 =-1000 ek'10 9 = 1946t .
7= el In 2 = 1946t
In 7-= 10k 3/5619 = t B
.1946 = k | It takesi3.5619 hours. B )

-

\

5) A=peltt
A = 5000 e 9°(7) = §7095.34

6)  Sidney: A = 5000 e-99(3) - $6420.13
Susie: A = 5000 (1 + 05°UD - s65718.52
.~- Susie made the better. investment. .. .
) 462,768 = 532,759 &X(10) | ~ ,
In 462,768 = [n 532,759 + 10k
In 462,768¥6 An 532,759 =k = L0141

y = 532,759 ¢ “0141(20) _ 441 4.
“The population will bé 401,846.

8) 497,000 = 487,000 e¥(10) 1 000,600 = 487,000 e-002¢
; 497 = 487 10k 1000 = 487 e-002¢
’ An 497 « /n 487 + 10k + In 1000 = /n 487 + .002t
In 497-/n 487 _ . _ Jn 1000 -/n487 _
s -k = .0020 0% t
' 359.7456 = t

" In 1960 + 360 = 2320 the population of Atlanta will
be 1 million. | ‘

w, e *
.




"y is the amount of sugar at time t_

y=3X
y = 5,633,585,463

" Sol, 6.5 - 3

109e‘0210(30)

¢ is original amount of sugar

k is to be determined

by 11 = 30eK®

po In 11 = [n 30 + &k

n 11tn30 _ , _
B £ k = -.2508

207 (30) = 30 e - 2508t
6 = 30e- 2508t

2= e-T.2508t

In .2 = -.2508¢
6.4116 = t ‘
It will take 6.4F16 hours.

! 11) a) P = Soe"365/250

50ei—t/250
5 = e-t/250€
o) Zip 5= i%U
=250 (In.5)=.t

- -

! 11.6118 watt: at the end of one year

173.2868 days = t, the half-lifc of the power supply

157

A4

-

¥

J

hd 3
. .
v
. ~
[ R ] [ [ ] [ ] [ ] [ R [ [ ] ] [ SHEEED I % [ e B



AN D
21.5925 = h N

21.6 miles is abov;>§Qz;gf\fiﬁ,atmosphere .

i ‘ ’
. i -.SO]... 6 5 -4
| © 10 = 50e7t/250 - | ]
l 3 = e-c/zso , - '
l o (-250) (In :2) = ¥t = 402.3595 s
' The operational life of ‘the sateII ite is 402 days.
l: o 12) a) P=147(5)3_75 -
l"L b " h<50; h in miles
: _ ' - P is pressure in Ibs/in.2
l g ‘ . g o '-"’-- . . | . ?
. ? v ‘ '20 . / I
l . b) P=14.7 (.52 : :
) - = 2065 pounds per square inch -
l:u ey 25(14 7) = 14.7 ( 5)73 .
1 . .. .25 = (.5)h/3.25 -
3.25 (¢n .25) . - .
Il' ‘ In .5 )
|| _ 6.5 = h !
The altitude is 6 5 miles. ~
l d) 01(147)=147(5)325 A
J .
l " . 3.25 ({n.01)_ h

- L

Yt




- _ . . o ' . Sol.-6.6 - 1 |
/ . ‘Solutions to Exercise Set 6.6' ‘ p l
1) » - Lnl =‘[n a +(n-1) Inr o l
T ‘lnl .‘..ln a’= ‘-n l.n r\ - ]n E ' \: p
~-ln£‘-1na+ lnr _ *
5 ~ 0 —InTt . = n l
. *
"2) Inx =l_'pa+'cn In b

' In x»f.ln a _ . )
c Inb = & ‘ . { l
Ot’:. . . 3) 3x - 'n' N : . 4) x2‘_ 3 = ln A l
) ex -3 = n l
- % 1x Lns= (5x+1) In 7 | ki J7(1.2664) |;5(1.2666)+L
7x In 5 = 5x In 7 +In 7. l
< (7 In 5407 = a7 1571192.118|1571298.978

. - _ In 7 .

y X=7In5-35In7 I
x = 1.2664 |
‘ . . L : '
6) fx-2)fn3 = (x-2) bn 5" | ck:  410.6026+210.6026-2 l

. xlak +2Mng=xIns-2Iny 1030310.9731030289. 697.
HE J‘xln35x1n5=-21n5,-2/n3‘ . ‘ l
) - =+2,ln5+21n3 |
' ) X*TIn3+ In5 , o l
x = 10.6026 - |
’ | o !
\ 7Y logx+1-= 10."2 ‘ck: 10g~-]:¥>g~{3—:2752 +1)| -.27
i x+1=‘(10)10-.2 ' ’ .2 l

X = 3.2752. - -

. . |
- 13y 1




#

8) Jn (x-3) = L2

\'{Z-i\s (c-:)e.;l.,2

x = 4.3515
9)  logg(x+l) + logs (x+2) =1
: (x+1) (x+2) =5
L x2~q/3x+12=5
A\ ] 2 \J
xX*+3x-3=0

i .
R 3 Jaz - 4(1) (43)

{

. + .
x = 23 2021

x = .7913 x = -3.7913

reject 'x >0~ °

10) 10g3(x+3)'- log3x = 2
x+3 _ 9

x+3 = 9%

.375

“ry
»

160

® | N
P » .

.Sol. 6.6 - 2

4

ck: ¢ . ’
Cdndn (4.3515-3) | -l.ae
<1.1999 '
‘_‘ .
.

ck

'1035(. 7913+1)+log,(.7913+2)

.3622 + .6378 - °

N
.
(‘
S

1

‘.v

ck

*1og,(.375+3) - log,.375,| 2

L

1.1072 - (-.8928)

L}




|

: : . oo . #og ;5;2;-62
o (x=3)(x-2) =0 og

x=3, x=2

13) " dnx - Inx =4n 15 ck:y
(l,n x)z. =In 15
ln X = Janl.S ! *’

. x* = 1.8903’ ‘

’
e

145’ log x * log x = }og 2 © ck:
, 3.
(log x)2 = logs 2

§

{
log x =/lTog 2 -
x =/3.5372

161

fn Ox -12y ., 1 - a -
1) “px— =2 ck: gl (7¢4) - 12)
i -[n 4 [«
logx(7x-12)= 2 .
‘) N ‘ In 16
x“ = 7x - 12 4 n
2 o | 2
X" -%% 12=0 .
~ : In (7(3) - 12)
(314) (x-3) =0 ; In 3 ..
x=4, x=3 ! In'Y
T i 1n 3 *-
i .2
; s
g log (5x-6) _ ,. 3 ) .
12) og F = 2 i Ck. lo 5 3)-6
logx(Sx-6) = 2 é og 3 .
2 = - : 1o 9
% 5x 6 1—5—3—08
= xz-.5x+6 =0 | - :

537210g 3.5372

2.0000

-

1.5



. Sol. 6.6 - &4

. .-x- -x- = * ' N 3
15) + (e™-2)(e™*-1) = 0 ck: _2(-.6931) £+ 6931
] ) e2(- -3 +2 | 0 .
) Fe X = 2 e X =1 - ‘. &
T & -6 +2 >
-X = ln 2 -X = ln 1 ‘
o . . 0
- L x=:.6931x =0 )
v eO --3e0 + 2 0 .
1 -fﬁ; + 2]
‘\ /'\1_/“ *
, Y 0
. X, X = :
16) - (e*-3)(eX+2) =0 °k: 2(1.0986) 1.0986 . !
x x € - © | 6
e =3 e” = -2 :
8.9998 - 3
x=ln3,x=ln(-'2) [
) .5:9998
X = 1.0986, reject
17y eln x _ e1.2 ck:
1.2 . Jn (n 27.6636) 1.2
x = (e)® . ‘
. 3 1.
X = 27.6636 ) ‘ .
log x _ 4.3 . :
18) 10 10 ; ks 1og(log 3.1709) -.3
107" ¢ | ' - |
x = 3.1709
R &, ' .
S 19)° x=03+x 20y xe= Y5 Fx
| x2 =3 4 x , %2 =5+x
‘ xz_x;3-q' L x*-x-5=0
Lo lIJ1+a3 x = LEVT+4(5)
R 7 ) 2z .
. = ’_' Ty - s - )
X,'l—izﬁj'x.l—_r—" Jl"‘*xa%__ d21,x'=1._,2___\)21,
x = 2.3028 reject, ‘x>0 . o = 2.7913 reject, x > 0
o : _ ) .1829 ‘ ' .




- - x° + 2x.

- o S 3 - - ~ . o As
e D " - -
N N -~ I'd MR !
N . ‘> . ~ =
. " éff ! = -
P A~ | ¢
- - - "} ‘

21y x-2= 1 L~ .

. x=2+1 P ‘ -
..\“ . 4 +x -2 — ' e T >

3 S N PR
. « X=2+1 \ . [ S . -
. , X + 2 C - ) ! -

2(x+2) +1

x(x+2)
2

2%+ 4+ 1 B ‘

2 ' ' “
=5 . = : g
, ]

J5 = 2.2361 T e

"
i

22) x-3=1 -

x=3+1
) + x- e

. x=3+1y4
x+3

x(x-3) = 3(x+3)+ 1
' x2 ~3x =3+ 9+ 1 S
- . x2 = 10 . ]
iy x=Vy10 = 3.162% . .. = .
: - _(163
. - - e ’ )
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6.7 - 2

Sol.

0

_ . - K W _ _ G TN -l T
TITTH I FFRIITF LT 41T J44- d - [ . . 17T T T Jnm L -
N 4 - 144 4= 4 B RS LR Ne - 4 13 ] o a
1] PENERN o L A BRI I EHE H : I )
B N - HERE 4 44341 B[] N 444 4 444 4 T LS .
- » »
4 4 -1 -] * - 4 14 4+ -1 4= 4-}4 |- N - <4 feoe
- % B B U W 1 1411 + b b4 - -+ 4 -l <-4 b 1A b 4 - oy 4 - b ) -
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f(x) —» +00 ™™
(x) = + eo
(x)— 0

\n
L T T B B B TR

f(x) —» + o
f(x) —> + oo

all reals

.

‘all reéals
all reals
all reals

‘£

see graph .

10)

5%

a)

i

b)

ot

£y £(x)

Q
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A uitoxt provided by ERic
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Sol. 6.7 - 3
.i) ‘monot:onic decreasing
11) The domain is’all real numbers. S
. The range ig ali pc';sitive real numbe;s. -
Cf(0) =1 | -
f(1) = b

. ‘ - - .
}-if}-.f-(x) *° ,‘ ’ . / AN

”
Lim £(x) = 0 : , _ "y
. . Wy pe0 . \ '

The functions' are continuous. l -
The inversieF. is f(x) = long. , L
¢ . : » Y
( The functions are monotonic decreasing. ’ |

12) Generalizations about f(x) =b* when b > 0, b#1.

'l. The domain is a}l real numbers. * -« _
2. The range is the p031t1ve real numbers. o
3. £(0) =1 - -
4. £(1) =b |
5. The functibﬁs are continuous. ~4 -
: 6. The "functions are monotonic.
7 £ (x)=log.D ) .
A ~ X

13) ) f(x)e= 1" fits all generalit
) . (o',D z‘at-ions except (2,)r and (7):. It e
N T T —“,— — = > 4s not considered an exponential
<
\ - . > function because f(x) = 1 'for

LI <
. all x.4c)" .
T [
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Sol. 6.7 - 5
\ - 15) The domain is all positive real numbers ¢
. .Th/e range is all real numbers
L d f‘l - . .
£7°(0) .1
£y =
mim f Gy = + =0 '
" 1
lim-f(x) = - 00
R-pes 0
. The functions are, continuous - , .
£l = b
- .
The functions are monotonic decreasing.
'16) The domain is all positiye real humbers
The ‘r.ange is all reai numbers .
£ 1) = 1
£71(1) = »
The functions are co_ntinuaté ,
-1 - WX
N 2 .
\ i The functjons 2¥e mpnotonic. °
Ve [ - - R ’ _
17) f(x) = logbx when b = 1° cannot be graphed because 1
cannot be the base for l"ogs'. 1'is not a base fbr logs be-
cgusﬁx- =. 1 .for all x. ‘o =
s
K ) ”~< .
AY
~ R )
3 .
E 3




Sol. 6.7 - 6
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19) This function is everywhere discontinuous.
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Sol. 6.7 - 8

21) f(x) = ¥* and nx) = log% X are inverses.
g(x) = x? and j(x) = x¥ are inverses for x >0

h(x) = 2* and k(x) = logzx are inverses. .

g

-

N
22) 'ln xl> In !x' whenx>0/ . ,
.
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0° is undefined.
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. Sol. 6.8 -1 . “-w
o | L

Solutions to Exercise Set 6.8

(1 - 10) Build slide rules anci physically perform calculYations:

(11 - 14) Divisions are performed on slide, rules by the fol-

*

lowing operation: )
3.6 £ 1.2

e TiL

l"" W 2 Y 361273,

: £
, (15 - 18) Tables below: ‘
15) xy = 3 '
x. 5 | 10 50 100 500 | 1000
y | .61 3| .06 03 | .006 | .0003
_ : , | 7
16) %y = 4 /
x 5 | 10 50 100 | 500 1000 -
v {y | 93| .14 | .43 .34 .20 .16
17) xy2 =17 ¢ ‘ ‘
. x s | 10| 50 100 500 | 1000
i y | .58 ] .41 | .18 | .13 .06 .04




. Sol. 6.8 -2

LY

1980

.0001

300
.0002

100
.002

50
.005

10

.06

.16

.

-3

i

N
W
3
som a8
- - e
s
DY W \I._QI
™ - _ Bt o

!
ool
|
]

o

e

.y -~ e —
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~
_Sol. 6.8 - 3
. (19 - 22) tables al;pear below
19) y=1.7*
X 1 2 3.1 4 "1 5 16 >
yf 1.7 2.89 | &£.91| 8.35]14.2 24.14
20) y = 2.5%
- »
1 2 . 3 4 5 6
y 2.5 6.25|15.63 | 39.06}| 97.66 | 244.14
- e
//"-5\
21) y = 23%
]
1 2 3 4 5 6
y 8 64 512 4096 |32,768 262,1_44
y = 31.1x )
X o 1 2 3 4 5 6
L = :
y 3.35 11.21 |87.54.1125.70 420.89 | 1409.29
— T
= \
175
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\
\ =
23)  logy
24) - 2 log
23) 3 log
26) ‘logy
27) L logy
28) log y
~L '
<

Sol. 6.8 - 5

3 log x full log
=3 log x  full log

=1.2 log y full log
log 5 + 3 log x full log
2x log 7 .semiiog~ - ]
X lbg.Z semilog - rh. "
\ N
: .
e | .
|
\ .
| —
l .
17;

Iy

Xy
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T. 501. 6.9 - 1 '

_Solutions to Chapter 6 Test .~
¢ L

1) 1.47581 2)
. 3) 852,891,037,441

PR
- 4') 2 ?'.? R
. 5% e

6) log S = log a + (n-1) log r
1ng X-loga=plogr - logr

log S -\log a + log r

log r ’ =n

log (55-)
gz ° ..
.. . ’: v -

7 “x}3) log 5= (x-2) log 3 .

% 10g 5+.2 log 5= x log 3~ 2 log 3 ¢

X 7

xlogﬁ-xlog3 -2‘o<g'5-2~1'og3 S«

- -2 log 5 : 2.10g 3 - - .
of U T ER TR -10.6026
A t . \- ’\ - *

%) Ln (x-3) =
x.-3‘

. X =
t o .

T . oo

9) full 1og N ' " ’10) semilog

1 4) N = %OOOe 25¢30) . 1 08,042 . -
oo

b) 50,000 = 1000e-25t - ” s
\ 2$t : , )

)

25t: ln e o7

. 4
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12) positive feal‘numbers e .
~13) b S e :

1) v | 2 '

15) 0 _ S S

16) false E

17). true .
U 18)" false . X ‘

)

19) true ' .

- y ¥ . . »
o 20) false ) T, a‘ .
L ] . . .
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P
"Solutions to Exercise ;:§‘1.1
. > |
(1 - 6) Answers may vary. General forms are listed below. . In'
each case k 1is an- integpr,

D oca+k2Ty L 2 pG5+kr2
b . e , "

) c(sW + k21 ) 4) c(3® +x 2)
5) C(-.3573 + k 21) 6)7.C(-1.5826 + k 21 )

. 4 )
(7-12) . '‘Answers may -vary. General forms- are listed below. In each

case k 1is’an integer.

7)) C*(L.2 + 4k) - ' 8) C*(-3.7 + 4k) *
" 9) cx(- 16 + 4k) RO C*(ﬁfl’k)

.

1)@ Cxe + 4k) - -— - - - 12) -CR(-e/f i+ dk) —— - -

- (13-20) -

1.0 .\ (0,-1) -
15) (-.8660, -.5f | (-.7071, -.9071)

17) (2837, -.9589) D (-.8391, -.5440)

19) (.1559y .9878) - ‘ (-.9117, .4108)

X . Co .
21) '.7854 + k I radians

45 * k 360 degrees

22)" 1.0472 + k2T radians
c 60 + k-360\\\\\degrees
23 5.5535 + k 27 radians

318.1897 + k 360 degrees .
. [y 7\ “ ¢ -

24y 6155 + k 21

35.2644 + K'360 degrees -




4.0689 + k 21 radian;
233.1301 + 360 degrees
4.3009 + k 2’1;~ radians

246454215 + 360 dégfees

a) (5,0)
b) 107 _
a) (1,0
b) ,2’!{2 _

‘

28) a)

~b)
30) a)
b)

-

(3.0)
61

(5.8310, 0) -

36.6370

sol. 7.1 - 27

®

.
.
"
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l’ C’""0> Solutions to Exercise Set 7.2

]

v

¥

2
T

LA

v .

I

"\ ° v
) 5
2, s dBLALL
2
4,
&
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180° F :
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Sol. 7.2.- 2

-

A circle whose center is the pole and whose radius is 2

A circle whose center is the pole and whose radius is 1.

’

. ' i
- o o= o8 e

A line through the pple which makes a 45° angle -

with the axis.'

-A horizontal line: ; i ‘-
HP33E TI-58 TRS-80

(key ©) (keyso ) - INPUT R: T
ENTER X% t | X = R*COS(T*.0174533)
(key 2 ) (key & ) ¥ = R¥SIN(T*.0174533)
f—~>R - | 2nd P’ R PRINT " ("X","Y")¥,
(display is xz (display is'y) -
’ R ' x 2<%
- -(display is y) (display is x)

—

i

_ .
; .
»
. .
- -
: . ’
) . . ] ,
an e am s - . -l L

2, 9% 17) (1, 180°)
(2, 135°% - 19) (4, 330%)
(5, 216.8699°) 21). (13, 247.3801°)
0, -6) ' 23) a) (403, <4)
' | b) (6.9282, -4)
(<3, 3) o 25) a) (VT -1) .
v a2, -y
26) (10, .5) . .M a)y (-J3, -
' ‘ ' @ b) (-1.7321, -1)

”

28) Qiréular‘functions hgbave‘lika‘polar coordinateg\?avingf
. eriod —~ N e
rgdlus E_YTV— . |

14

-

29) C(5) (1, 5 radians) = (1, 286.4789%)
: | (.2837, -.9589 rectangular

E
R 'represents # , T represents &




¢ /
"Sola 7.2 - 3

. 30) (.5, J3/2)
t = 1.0472

. _ o, _ .
rectangular (1, 607) = (1, 1.0472 radians)

polar polar'

/ .
y
P
) §
a
A ]
.
Y.
-
P
: £
\l.'& -
i »
S we - : . S
{ . ”
A
4 - .
I St v
P‘ b
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' A
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_ - -Sol. 7.3 -1 /

| ™~
. Solutions to Exercise Set 7.3 .
; 1) p covs. & =4 ‘ 2) p sin&=1+3 .
3 2/0 cos & - 3/Os,in'9-= 7 4) /Jcosef=ﬁsin6-+ 4
5 pl=9 6 P sipl G cos & =10
7 /02 sin & cos& = 7 . 8) ’ﬂz - 3p cos6 + Z/Osine'ro‘ ‘
9) /02 cosz‘& 7/f2 sinze' =10 1l0) /’sin29'= 3 cos 9': .
2 2 _ ‘ N 03
11)x+y—3\ 12) 3x -3y =0
T o13) x2 4+ 32 -3 -3y =0 16) x2+y?+2x -3y =0".
15) x=8 . 16) x%y + y2= 9 o
2 - 2 _ oy \
17)‘8x-y—12x+4—0 18) ¢ = 3
- 43‘ 19) x=1 S0y &t s ’272'— y2 =0
t ’ 3.
. }; 21) l:lm.a?)on - inner ioop . 22) cafdiod
| .23) 4 leafed rose 24) 3 leafed rose -
/ .

25) 1lemnis cate W/o origin 26) 1line

27) ellipse ‘ 28) parabolg

29) cardioid 30) , 1imacon - no loop .

31) Spiral of Archimedes 32) reciprocal spiral
” 33.) lbgarithmic spiral 34) ,line 4“;‘.\
: ) . )
-
- r,

,
. .
Sk Sk S D B BEEm Em

. Sk BB EER S  EEms
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Solutions to Exercise Set 7.4 L -

1)
2)
3

3.6056 (cos 303.6901° + i sin 303.6901°)
5
6
4) 2 (cos 60° + 1 sin 60° ).
g
6
5
3

.3310 (cos 149.0362° + i sin 159'0362 )

“(cos 330° + i sin 330° )

5) ‘ (cos 180° + i sin 180°)
6)
7)

. 8)

(cos 0° + i sin OO)
(cos 90° + 1 sin 90°)
(cos 270° + 1 sin 2700)

9) 4.3301 + 2.51

11y -3¢ ~ ~—————~ : -1

13) -.3427 + 64461 -1.5526 - 3.04721
15) .1510 - 1.7255i -1.9662 + 1.77041

17) 15 (cos 116° + 1 sin 116°)
18) 14 (cos 348° + 1 sin 348%).
19) 3 (cos 51 + 1 sin 519)

20) 4772 (cos 135° + i sin 1359)
21) 1/3 (cos 150° + i sim 150°)
22) 2.5 (cos 161° + 1 sin l6l°)
23) 9 (cos 36° + i-sin 36°)

24) 25 (cos 140° + i sin 140°)

25) 2 + 3{B< 5.5678 (cos 68.9483° + i sin 68.9483°)
. : ) |
2 - 1 U3 = 2.6458 (cos 319.1066° + i sin 319.1066°)

product = 14.7313 (cos 28.0549° + i sin 28.0549%) <13.0003 + 6.9° "




26)

27)

28)

29)
30)

Sol. 7.4 - 27
/3 - 1 = 2 (cos 330° + .4 sin 330%) - -
1+ /3 = 2 (cos 60° + i sin 60%)
quotient = 1 (cos 270° + i sin 2200) = -1
5-'21 = 5.3852 (cos 338.1986° + i sin 338.1986°)
6 + .51 = 6+0208 (cos 4.7636% + 1 sin 4.7636°)

quotient = -.6356 (cos 333.4224° +'i sin 333.4224°)

245684 + 28441
(1 + 31) = 3.1623 (cos 71.565L + i sin 71.5651) ]
power = 100.0028 (cos 286.2604 + i sin 286.2604)

-

28.0011 - 96.0026i
N k3
. 28 -.961

d =y (a-0)? + (b-d)°

r; = T, because the rad;i must be the same

81 =&, * ’k,360° becauce the angles miast put the point in

. 3

» ‘

the same position in the plane and x = x + k360 for all

P -

angles x. e

-




- Sol. 7.5-1

N

Solutions to Exercise Sef f.5

3)

4)

6)

7)

8)

128 (cos 150° + i sin 150°) = -110.8513 + 641 s

[3.1623 (cos 161.5651° + i sin 161.5651°)] *

100 (cos 286. 2628° + i sin 286.2628%)
28 - 96i )

[3.6056 (cos 303.6901%>+ i sin 303;6901°ﬂ > Ca - |

609.3793 (cos 78.4505° + i sin 78.4505°)
122 + 597i . .

243 (cos 140° + i sin 240%) = -186.1488 + 156.1974i
128 (cos 29° + i'sin 29°) = 111.9513 + 62.0556i

@.7321 (cos 305.2644° + 1 sin 305. 2644)]10
243 (cos 172. 6440° + i sin 172. 6440°) = 241 +.31. 11231

-

[2 (cos 330° 4 1 sin 330 )] = s

[1.4162 (cos 225+ 1 sin 225)] 8 = | , -
0625 (cos 0° + i sin 0°) = .0625 -

A

[1.4142 (cos 135 + i sin 135)]7® = : , N
11250 (cds 270 # 1 sin 270) = .1250 i

9) M2 - 21J‘ =4 ‘(cos 300 + i sin 300)

1.4142 (cos 75° + 1 sin 75°) = .3660 + 1.3§60i ’

1.4142 (cos 165° + i sin 165%) = =1.3660 + :3660i

1.4142 (cos 255° + 1 sin 255%) = -.3660 - 1.36601 .
1.3660 - .36601

x

1.4142 (cas 345° + i’ sin 345°)

» o -

' ‘
* O R U
1 P .
. )
,




Sol. 7.5 - 2
10), (-3 + 31) = 5.8310 (cos 149.0362° + i sin 149.0362°)
© 1.7999 (cos-49.6787° + i sin 49.6787°) = 1.1647 + 1. 3723&-
1.7999 (c;s 169.6787° + 1 sin 169.6§787° ) = -1.7708 + .32254
1.7999 '(cog 289.6787° '+ i sin 289.6787°) = .6061 - 1.69481

*

»

] 11) 1 ='(cos 0° + i sin 0°) " ! : c
1 (cos 0° + i sin 0°) = 1 o -
0 o
1 (cos 120° + i sin 120°) = -% + i;;

.1 (cos 240° + i sin 240°) = -% - 1—;1

=1 (cos 9o° + i sin 90°)

(cos 22.5°% + i sin 22.5°) = .9239 + .38271
(cos 112.5° + i sin 112.5° ) = -.38271 + 92391

(cos 202.5° + 1 sin 202.5°) = -.9239 - .3827i
(cos 292.5% + 1 sin 292.5% = .3827 - .9239i

12)

B N R T

= 1%,? [1 (cos’O°K+ i sin 00)]%
1

13)

(cos 0° + 1 sin 0°)
(cos éb + 1 gin 90°) =

(cos 180 + iISJn 180° = -1 . ) .. (/
(cos 270 + i 51n 270

i =

T 14) x-= 32‘ {32 (cos 0° + 3 sin'0 )]

:(cog 0° + i sin 0°) =

‘(cos 720 # i sin 72°)-= .6180 + 1.9021i
"-1/6180 + 1.17561

S1.6°30 - 1.756i) -
6180 - 1.9021i '

1%y

(cos 144° + 1 .sin 144°)

[ %] N N N
]
ra

"

(cos 216° + i sin 216°)
,{ (cos ’8&p + i sin 288°)

k|l

-



.

Vl‘w‘

’ ‘ . Sol. 7.5 - 3

A S i | .L
15 x = (-270° = [-27 (cos 90° 1 sin 90%)] S
" -3 (cos 30° + i sin 30°) = -2.5981 - 1.5i T o
-3 (cos 150° + i sin.150%) = 2.5981 - 1.54 |
- =3 (cos 270° + i sin 270%) = 3i v

.
16) x = (-1 + i/D¥ = [1.732 (cos 125.2644° + i sin 125.2644°))%

 1/3161 (cos31.3161° + i sin 31.3161°%) = 1.1244 + .68411
- 1.3161 (cos 211.3161° + i sin-211.3161%) = -1.1244 - .6841i

17) [r (cos® +.1 sin© )]“ =[x ei&]n = ()" -

- .
NP (et 'rie') " [cos(nG’ ) + i sin (nve )]

~
18) cos®& + i sin& = e+1
’ . -
. -ie
-cos& + i sine& =-e . .
" 21 sine _ X% - o71¥
21 21
, o
19) cos€& + i sin& = e*
’ o -ie ‘
cos @ -i sine. =te : \\
.9 -' -
2 cose' . _ e + e 1&

o T 2 %
-20) 2\r2: has infinitely many values, because 360 \}—— Qmot an-

integral multlple of 360 so there will never be-two coterminal .

VZ

angles. 2 is always imaginary since V2 (90 + 360n)° will,

never be a number on-the real axis./ . ’ Ny
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Sol. 7.6 - 1

- < -
Solutions to Exercise Set 7.6 ‘ ) ’
- o 2 3 4 5 6 ..
1) e2=1+2+-2-2- +% +§7; +-’2F2'6 +.§-Zb-=',7~.3556
e? = 7.3891 by calculating device '
’ 2 .3 4 5 6
3 32 ,3° ;3 32 3% .
2) e 1+3+—2—+—3' +.2—E +1—2—0 +7-2-6 19.4125
e3 <7 20.0855 by calculating device
DR D 32 33 3% 33 56 .
3), e” =1+ .3+ 5+ 5+ 5y jm+m= 1.3499
e'd = 1.3499 QX calculating device "
' 2 3 L4 5 6
4y e'®: 1+.6+'—gk—+ '—g—+-'-gz+'i-% +’2g'6 = 1.8221
e"6 = ,Jl8221 by calculating device
, 2°.,3 4 7,5 6 o
5) e'2=1-2+%-%+%5-‘223+§76é—é§.16_
. 2z .1353 by caléu]ating device ‘
6) el 1-145-F4,0- st ogg = 3681 -
e'1 = .3679 by calculating device . : J >
: : 3@ s AT a9 _
7\) »s_infl\' = ﬂ-‘—%”'*' ]‘:‘70'”- 5-8—56'{" I = 0069
sin™ = -.0000000004 by ‘calculating device
. a2 ab a6 ABe :
8) cosfr [‘;j - J%~ + g% - j;fﬁ + —2%320.3 -.9760
cos i =21 By calculating device s
, PRV AN A
) f 1) I
o “ . : (‘6; (7?) ) L
9), cos 5 = 1~ + -2—5“ Y + L0370 = .8660 )

- - N ’ T
o~ . . \
cos.—%— = .8660 by calculating device
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- om
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U N . o e
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10)

11)

1;)‘

13)

14)

15)

‘ 16)

. ' 3
40 Lt - (6712)° L (C4712)
sin 27 sin (.4712) = .4712 . 6

v
_can’ L e712)° L4540
~ 5040 352335

T - i / - A L
sin 27° £ 4510 by calculatlng device
pos 123° = cos(2.1468) = 1 - (2-1368) + 2. %268)
_ (5.1468)5 N 2.1468)% . sa41 | o
T 7200 7 T 40320 :
: . 3

cos 123% = -.5446 by calculating device )

S ,6 v
One decimal place because m; -0889

5 ".: 8

) i

'Six decimal places because S0t = -00Q000140
' ) . ‘ P -

-

A

. L]
sin " < 1.0000 *

- 8in T 1 by calculating devx;g

. . L. ~2 /\4 - n6 mn3 L " !
°°S.(“7r) S T S + 03 © --9760
cos ( - ) = -1 by calculating device

" ) T a3 nS5 7 w9

sin (-1 = - 7 +%“'“r”215 +52’5r£\563m'r'8m=« --0069 -
sin (- f ) = ~.0000000004 by calcdlating device

\ - " ' )

5 L
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. ' \‘g&“x

n ' -
:(Pc'\. =254 X «2.C Ha 7&'91:/\3
‘o bw elex dostiue
=

og tlose Yosethen
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-\— . ) -
. Sol. 7.6 - 4
( ) . . /
) 4
19), 8660 (25404) R
200 -1 , -
'21) -1 L
’ )
22) -.5446 (39036) f
. | Tl
. I -} - . - .
/ ’ . ) . : ’
’ v L N ,
h .,
T \ )
1 r"




[ . ) \ T-Sol. 7.7 - 1
| .
Solutions to Chaéter'7 TEST - S e
- T ’ ' &
le (3,3) 2) (-4, 3300) _
3) '/Jcosa"+/Osi319=6' 4y x +y2+3x=4
5) -1.7321 - i .8 ,o /pcosQ’ £ 15

) !1.4142 (cos 315% + i.sin 315°
8)  3.4641+ 2i - iy
k) 2(cos 330° + i sin 330° )

~

1ot~ 12'+ 0i »

\ 1) 2 N 12) 7,2111 (cos 123.6901° +
| . i-sin 123. 69010) /j
' 13) 8 + 831 14)° 2(cos 45° + 1 sin 45 )

-0 - 4

15) - 1.1402 (cos 127, 875 + i sin 127.875°)
16) \'a) 32(cos 225° + i sin 225°)

t b) -8+ 0i .
17)  a) .5215 1.0235i ,
‘. -.8123 + .8123i * -~ ¢ "
' -1.0235 - .5215i. . |
1797 - 1.1346i . ' -
™ 11346 - 17974
b) 1.1487. (cos 63%+ i-=in 63 ©y

{1687 (cos 135° + i'sin 135°) , ‘
.1487 (cos 207° + 1 sin 207°) ° ’ !
1487 (cos 279° + i-sin 2799) :
.1487 (cos 351° + i sin 351°)

e e el

- . 1 95

.8 . . .




'-3' L , ' - T Sol. 7.7 - 2
18) r=1-2cos® e T . -
I . : —
\‘L./ & r . ,/91 1"
' - 10 -1.0 190 | 3.0~
20 -.9 200 | 2.9 :
. 30 -/ 210 | 2.7 (
40 -5 o220 |-2.5 -
' 50 -3 230 | 2.3
' . 60 o " 240 | 2.0 \
' 70 3 250 | 1.7 ) .
80 | .7 ~ 260 | 1.3
) 90 | 1IN0 270 | 1.0
l 100 | 1.3 < 280 .7
110 | 1.7 290 3 .
' . . - 120 | 2.0 300 | 0
o 130. | 2.3 310 | -.3 ’
' 140 | 2.5 ’ 320 |~-.5
. 150 | 2.7 N 330 | -.7
' . o160 | 2.9 3600 | -.9 -
170 | 300 T Ussade1.00 N
' 180 3.0 360 -1.0
, , , -
i o
i '
; .
l 5y .
! /
‘ ¥
1 “
r
l A\ N
196 !
O

un——
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