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Iﬁtroduction
‘»
Calculating tools have been utilized over the full span of
éiviiifgtion. The earliest records indicate that various forms of
a ' @

abacus-like apparatus were used étill earlier. Toddy's hand held . ;

calculator provides ‘nly the latest step 1in the devefopment of these

. .
labor saving devices. But these pocket-sized tools represent more
v \ . v
- ) than a difference in degree from their predecessors, such devices as
7 slide rules; they represent a difference in kind. They triple or
- quadruple the number of digits accurately determined by a slide rulé,

* ) T
thus multiplying accuracy by some ten mllﬁlon times. They carry out
. . '
remarkably complex calculations fhat astound those of us who used
- ?

papelr ; pencil, specialized tables, and much. time to compute in the
[4

"old days' of just ten years ago. Yhus we have in a few seconds of,
, leos 220 ago

o’
~

+

key punching:
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: . K = 3.4153792

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

<

L0 curacy before calculator access.

-

And now the programpables: the powér of & half million dollar

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

\ ¢ -
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machine. Whole new v%;tas are opened to usy One of Yhe earliest
4 : +
examples of practical use of a programmable communicated to me is
g Sa-

W

'

one that will appeal to teachers:.,

A school bgrgaining team wa;}preégnted a modified
sala?ybprOposal by a school board,”a proposal the
board negotiator said would requir& a postponement

‘) so that the full scale could be caleulated. ''No
need,” said the teacher representative, "We'll cal-
culate that for you in’ten mirutes." And go they
d%d,* providing not only Cthe scale itself sut alsc

' the cost of implementing that scale for current staff:

all dalculated on a programmable. 'Needless to say,

the board was impressed, :

' * - . e
/ . .

t

* ! ¢

'Fogjexample, a simple program like the following would generate a
column in a 57 per step increase schedule:’, ’

HP.- 25 TI - 58
1o SN P = -
01 ENTER J 01 3L A
02 i 02 X !
03 . 03 1
04 0 , 04
05 5 05 0
06 X 06 5
07 R/S** 07 =
N8 6TO 01 08  R/S**
09 .GTO A
*k A Cg .

The base s;\iry is keyed into the calculator, R/S is pressed,
and subsequent steps are read each time the calculator stops. " To
restart R/S is pressed again. For example, a scale starting at

sammn ot ol . < ) ;
$5807 aund incrementing in S% steps would give

$9800.00
10290.00

~  10804,50

‘ 11344,72
11911,9¢6, etc.
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wide cange of programming appliications, ~

~

. . '
The rgady availability “of pfogrammable hand hel§ calculators
\ .
does not, of cqurse, by jitself imply that they should be used 1in
% .

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

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

recent invention, the hula hoop., Despite our facetious example, ¢this
I'd

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

is already a full one and we should always think carefully about
tinkering with it. Curriculum workers have too often thought i1n terrs
- - \ i

of program addifions rather than the more.appropriate program replie-

ment’s. Whep'something new entersy\something §1d ust exit.

-~

Our experience so far with programmables convinces us-that
* - . r
there is an appropriate role for them in the grade eleven program as

it is presently constituted. 1In fact we have convinced ourselves of
) ]

the truth of the folloyin%‘postulates:

The calculator is useful in a numbé€t of topics ihvolving
7/ . ° )
computation. Inversely, reasonable use of the calculator

is restricted 39 those top%Fs. Understanding this strict
aeliniation is importénr: the iefa of & calculator in use
wevery day of the school year is popular but wrong-headed.
o-.Gadget Tascination set; traps as you'éddggss even appropriate
curricular units, Pl;yiég with the calculator is fun and

-

easily takes students and teachers away from mathematical
; ! ‘e .

¥
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There are activities that deserve gither to be dis-
r

carded or to be severely reduced in this calculator

age, thus providing some of the curricular space for

calculators.
\

When using the calculator in the mathematics program

great care-must be taken to avoid '"black boxing" con
cepts. ° > '
N\

\

2

their implicationms. .

.Two year’s ago Professor Rising set as an*assignment fcr in-service
. ' .

teachers in a graduate seminar the task of reviewing-.school texts in
lator enhancement. The results ara striking and reinforce the purest
o 4
through college, are amenable to calculator usage. More recenply how-
. . @ . . .

ever, Professor Wallace Jewell of Edinboro State College in Pennsylvania

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

195

[y
.

)y

.

rses.

o

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

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

’ * . -
order to determiné the fraction of the content appropriate for calcu-

of mathematicians: less thaé 10% at any grade level, elementary school

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

geometry.

A d

-

-

‘

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

and exponential ggowth. hN :

.

£ L

] . ;
We note here that-care must be taken to separate the wheat from the
chaff. OQur salary scale exampie is not so trivial as it first ap-’
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7 Why the difference? The nswer is instructive and should give

better insight into our £irst postulate, Professor Jewell was study-

7
.

‘ing calculators intensively at the tigte he made his survey, he had

*

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

their applicatian; the classroom teachers in the earlier group did not
' ~

.

have these characteristics,
i

The messagw-seems clear. As you start using claculators for class-
)

room ¥retruction, you will probably overvalue their application. But
then, having reduced their d;e to those places where they enhance the

program without question,’you will begin to find more ‘soplisticated use

. \j

for them. -

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

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

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

+

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

activity well supported by calculator. 1In this regard, .consider maxima
P . . \ 2 .
or minima for quadratic functions, x “» ax_ + by + c. A series of cal-

culations for specific graphs can l'ead to the conjegture that x2 = -b/2a
v -t
at the critical point. Now this result may.be proved by standard means.

\ . ' ‘
Gadget fascination., We should by now have learned (om our experi-

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

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

gram, Any examination of their use in school mathematics classrooms
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d and thet in fact they often take classes of I

»

will suggest that their contribution to mMathematics is not as great

~m emw ~ Ao At~
Qo wmAg S vapevaae 1308 _..._...,/
’

. ) .
students away from mathematics’into rgalms that are interesting but

- ' “' . .
do not contribute to increasing mathematical sophistication. , Across

the country in -thousands of mathematfes classrooms students are working

. , N
on such computer activities as sorting lists alphabetigally, seeing that

. a .
tables are printed in neat columns, apd carrying out complex mathematical
processes like inverting a matrix by a-minimum of instrultians. Such

activities, and these are only.examples, are good computer science but
: S

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

teachers should think very carefully about each place in the curriculum
caicuiators are‘to apply. When they contribuie to that curciculum they
¢
] '
should be used, -of course; but when they do not contribute.to the cur-

-

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

standard 'instructional techniques. We have attempted to follow this

y,

guideline in our development of the units of this progr%m.
) .

Replacement. This will ipntinue to be a very serious and very

a

difficult problem. For one thing, even thopygh a topic %ecomes archaic

it may still continue’to appeaé on examinations thay are important to

our s}udents' future programs in mathematics. ‘k case in po;nﬁ: tecently .
. ° ]
a member of the New York State Education Department Mathematics Ottfice b :
claimed that he had checked the eleventh year Regents examination and
found that there were no questions thht called for calculator usage.
: ‘ /fg/be inac-

We looked at some-recent examinations and found this comment

curate, For example, the following exercise appeagﬂf(on an examination.
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Find log 0.3145 . . .

Surely this problem is amenable to calculator computation. The
solver need only key :3145 log to get the answer. He no longer

needs to interpolate .and to use care in determining phe character-

“ -~
‘

istic in writing his solution. ‘

.

Note that the calculator solver gets a "different"

w .

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

x

-0.5024 L

while the table solver's answer is

v

9.4976 - 10. . \

. . L3 'Y ¢
While mathematically equivalent these two answers differ remarkably

in appearance. Many scorers would in fact fail to cbunt the‘calculator

—

&

-

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

characteristic has been combined with the mantissa to provide a single
. . '

- . .

‘ - ¢ e . .
term result. . This can be .seen by carrying out the actual subtraction
’ [ 9
of ten from 9.4976. The result‘of this is “that our old rules for char-

aﬂterisfics no longer apply to numbers between 0 and 1.

’

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

o

cause of the details of that example. Yes, fiqg;ng logarithms and
tables is an archaic process, but the studenty who finds a multiple choice
question on the SAT examination where no calculator answer is supplied

, -

finds himself fQ some difficulty. Thus we must be very careful as we

.
i

(%
. .

.1 : , 9 P : ‘ \
| S b \




md%gfy curriculum’.not- to punish our students in the process.. This -

7

*.problem has long haunted curriculuym developers and will Eontinue to

cause problems for ithem into th€ foreseeable future.

-~
. ’ Having said that, we must still find ways to modify the curri-
~ ' » 1

culum signifrcéaéiy in order to do’;héﬁ;ew kinds of things that are

v

important for contemporary and future use of mathematics. We cannot

N ’
iet our curriculum come to a dead halt because of problemselike these.
i A - M N ) .

. Black boxing. Black boxing is letting the computer or ca}culator
' 2

take charge. It is the first step 1nto the science fiction robot-

\

™~ .
controlled world., As we leQk around us in modern societ$ we see’'this
«

more and more come ‘into place, We see th)?, for example, in the .
supermarket where machinei essentially replace most of’the skills of
¢ -

the check-out personnel. The machines rtad the item-and its price

-

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

the amount of change appropriate, and even proyide feed-back to the
v, . - ¢ . o
store manager ébout inventorv. This may very well be an appropriate

’ [}
Acourse for modern engineering; it is inappropn{igg for the mathematics U

classroom. e - . ’

It is important to understand that black boxing is not a new

.

phenoménon; fior a necessarily inappropriate phenomenon. Consider again

N .
., logarithmic ahd trigonometric tables, Where do they-come from? They

are, in fact, just as much a ?la;k bokx presentation of mathematics as

~
is ths calculator log key. .

ERIC | ~ - ‘
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While such devices are ocEasionally appropriate because of the

'lack of sophistication of our students, we must exercise great care
» .

" that we do not allow mathemat1ca1 understandings that we w1s@/La46b

~N
taln to’ be lost in the blqck box1ng process. We do not want our stu-
dents to lose COhCEth&L understanding of computation and yhat it
R 1 ) .
involveg just bdcause th% calculator can carry out these computations
! z e

so qulckly and ef flClently Here are two exercises that illustrate
- . e
ome of vhat we mcan here. ! S~

\ .

Calcu%a;e 3578@5J

e’ -
» » /l;\-
." Calculate i

, LN -—

Each of these exerdises demands simple keying into a calculator for
. - ’/’ '

solution, 1In the case of the first,an answer like the following ap-
. -

pears . .
4.5842736 16 -/

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

1s meaningless, and if the student does not understand sopething about
' \ ' :

rounding answers, the answer is inaccurate, 1In.the case of the second

calculation the answer comes up:

1

36.46215964

Y

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

v L} .
raise a number to an irrational, to say nothing of trénscendental, power?

4

‘ . ’ ]
Without conceptual underpinning the student has an answer to a process

1

-

\{Bat is meaningless to him.
t

~

>
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set outito ciimb Mount Everest repliedg'It is there."” Hand-held cal-

Y - . + ¢
P 2 b ’ : 10. -
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- . ° Value of Programmgbles |, %; "

. * v’ » ' / . ’

. M ’ s’

Having described all of these special concerns about teaching

»

with'proéxammable,hand-héld calculators, it wiil be well for us to
. . ¢ 3 ’
turn now to some of the values of instragtion

ith these devices. | |,

- - H

/ Everyone‘knows,the story of_ﬁallo;!‘ who when asked why he would

:ﬁ . N . ‘

“ t

culators are indeed thére in modern o ¥+ Cne can éet a sense of

how wide is the distribution of small calculators by the fact that over

.

the past .several years calculator sales have oﬁtstripped circulation . .
. . . -

for the most popular magazine'TV Guide. Of course programnables make .

. on -
up‘only a small fraction of total cdlculator sales, but they too are

P

there. And today's high quality programmables cost less than stan.dg

”ﬁ%pr banger" calculators of eight cor ten years ago. Thus we have a

.

N : . .

readily available mathematical tool. ) o

’

Avallablllty is note?nough With the limited instructional time
4 , o
avdilable to mathematlcs in the schgols, we must make priority decisions
) . ! . '

on what we tedch. All curricular decisions in mathematics must be made

on a first-thifif¥first basis. Programmable calculators, 7;”be1ieve,

*

meet this stern test. . . e

-
One of our basic roles in the schools is to prepare our students

for modery society. The computer is a central feafure of modern society.
Work with prégrammable hand-held calculators provides students with in-

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

.

. .. - P ‘g -
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the larger, more complex machines, but evem if they dozﬁot, they carry

. ]
’."Ih them a general understanding of how these machines operate, ‘

[ S

) - -

This kind, of argument justifies programmable hand-held calcuylators
. . . -

in the school program, but not necessarily in the ﬁachematics progra?;

“The textyal materials that we have developed should demonstrite to. you

.

just as our experience with theSe materials in the classrooms with stu-

dents. demonstrétes to us, thet’ﬁ"Bgrammables have a definite conPribution

td make to school mathematlcs at the eleventh grade level. We have found,

’

as you will too, that students-gain jnsights into mathematical activities
‘ I3
through use of these devices and that they refine their_understandtqé\of

contepts gained earlier 85! well,

.~

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

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

~

showing ydbngsteré how to use the calculators. Professor Rising askLJ

’ ' -

the tenth grade students in the experimental class.to enter 4 in their
calculators amnd then to press the reciprocal (1/x) key. The calculator

display then showed 0.25 He then a;ked a student what multiplier would

i
-

change the dispiay to stj@hnt could not answer. Professor Rising
wrote on the chalkboard 3 - )
8] .
. f i =1,
X E— ,

\

The student readily suggzifed x as the number ghat 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
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which this reascnably intelligent 'student Was confused by the repre-

sentatioh of 3 caommom fraction ds A decimal to such an extent that he

L ’

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

. 4

readily. Thus the calculator gave the‘opportunity to expose amnd respond

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

thematical concepts.J

The basic role of any calculatdr is to take over routine tasks of
4 /

computation. As: they do that, they the user to concentrate on more

serious praoblems: deg}ding how to respond to the problem,'organizing the ¥

- -
solution, determining the reasonableness and accuracy of the .answer,
H

thinking about related problems, and otherwise generalizing the solution.

When you use calculators in your cjassroom you should keep this con-
tinually in mind. Performing a Series of multiplication exercises by

calculator #¢ not a mathematical activity. v

-

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

of paaces in the standard curriculum for eleventh gradéi@%pre he cal-
culator contributes to student understanding. Consider, for example, a

long stafiding problem haying to do with graphing curves. Every teacher
. M
has had the experience of the broken line 'graph'of a quadratic. The

students plot‘a few points and connect the points by segments. More

points: more segments. This problem is rather hard to address without
. /
calculators by any means other than a teacher edict. Why? Because the
.

work required in calculating additional points is ¢onsiderable, especially

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

A

< "




L)

N
o~
4
>
el 3
.

; ' » ) ha .
. . - 13,
! & : L,
tion is something of the éorm & a t
| . - y = 2x2 - 5x +‘.

&

Students can quickly pro%gam this furiction’into their calculators and
. : o

‘ y kY —
run successive x values to generate points on the curve. Now they can

v literally plét dozgns of points until they really can see the shape of

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

how the calculator only ‘takes over a computation role., It in no way sub-
. 4
stitutes tor understanding’ of the procedure. In fact, the student had fo
¥ P
know the procedure for calculaging ,y values in order to prepare the pro-

. /7 :

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

L

-

to evaludte the functionypoint by point. In fact there is more than this,

3

- ~ PO ¢ ’

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

~ v
‘agtention on areas where® the concerns are critical. What ts the minimum

y- value for this functionZ\LBefore,the student knows how to determine the

-
»

turning point from the equation itself, he can locate that turning pdint
by trial and error with his simple.program. Thus k€ develops initial in-

sights into a problem g!it’he can later s&lue”by algebraic technique, ®

~
4

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

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

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

«
— LY
.

/ is that their.gprk is focussed on concepts, the calculator taking over
; }

routine, : //)

.
“naty
e
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Calculactor Access . ) : ' -

Certainly the best  access to calculators is continuous access.
-

We have found tn our work ét SUNY/Buffalo with simﬁler calculators

~

that .student ownership is the easiest policy. Few problems arise

NN

here, because the cost of the calculators is approximafkly that of
school textbook;. This cost equivalence may solve the problem for pro-

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

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

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

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

be treated the same.

Although-the cost of prograrmable hand held calculators has come

.

down mAEkedly over the past several years, these cost's are geill high

.

. Ty ’ '\
. . .
enough to make the.programmable situation more complex. Best access
is still continuous acceis, but teachers will have to use their best
. : . )
judgment in derermining how nesr rhey can come to thic preferred pelicy.’

>

«Qur experience in the experimental dlasses may be of interest and- use
here, R% the outset we were extremedy careful gbout calculator security.
wé‘even had some of owr calcylators secured in locking cradles. As time

. . ‘ \
wen®on, however, 1t became clear to us that we had to relax,our restric-
tions or students would not get full value from the experience. For

. - :
that reason we have adopted a very open program, allowing the students
to sign out calculators for overnight use. We have not yet lost a-

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

o
/ 16
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///\\\ This still leaves the lecal school and often {Ee individual class-
-

»
[y

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

'pref;renCe the following four possibilities:

N ] 2. long term assignment

~

3. overnight check out

. . L4, use ﬁg}y in class and in special work rooms.
o | . »
s
" Which calculator? ) g
v, )

Qur development qprk)ﬁjhin this pf¥JeCt has given us an opporcunity
to try out and work with a rather ‘wide range of programmabie hand held

hY . .
\ calculators, As we have werked with these machines, we have.each de-

=, o A

1 N . ot
. veloped personal preferences. The key word here is 'personal”. When
working with calculators we have found that you tend to like what you

know,

»

Thi;/:lle app{ies especially to machine language. A number of ~°
L4 . ) \‘ ‘
., people have made strpong cases for the "natural’ language of algebraic
. ' )
~

\E\ order calculators, but a personal story may be in order he¥e. Professor

i

‘I Rising's wifg, a non-mathematician, has used for several years one of

_ thejearliest reverse Polish notation calculators., She has become skilled
v —

in Yhe use of this machine. More to the point, she-has considerable
- -

' 4

difficulty adapting to the algébra’n order calculators, This suggests
' ’

X ~

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

- L

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

\/ . T -~
K 1/ ) ‘
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well be inappropriate a year or fwo years hence

. R S, - i
clear to u> a&ahg it represents 2 yery seriou

As costs come

down, quality is reduced as well. The moqé,diseressing comment that has
¢ ! .ot '0

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

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

programmxples are only being’made to last through one year's operation."
. .

’ * .

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

general our experlencé with medium-priced ($80 - $100) programmables is
+ d v

Interestingly it ap-

thet they will las

ot
re,
o
=1
st
e g
-
i
W]
N
A
n
3]
)
D
'y
b1}

VeATS,

pears that hard use j¢ euch things as dropping the calculator on

b4

the floor, <oes not seriously affect the calculator operation. The lesson

in this is, we believe, tha: -eachers should use caution in pur-

chasing the least expensive available calculators

Refare vou select calculators for your students you would do well:
v

’.
to experiment with the Todells you are considering yourself.

Some ven-

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

yourself with i#s operation. Other@ will spend cons%derab e time with

. . M . %

you in showing you how the machine works. We swggest the following as

» .

basic concerns that you should adcre®s in selgcting calculators:

’

-

!’_
,
N complexity of operaticn
( .
. number of program steps (rerged steps saye. here)
;
. rumber of+storage locations
) v ap Y ' /
] ogramming language ,
. instruction manuals
/-
. \ 15
I‘ ~

-




o T,

We have found fifﬁ§ progtam steé; and a half-dozen storage locations

~— [

entirely satisfactory fur nigh school use, Very rarely will more

o

.Program steps be needed ahd only occasionally will mor¥®-storage loca-

’ s [ 4
tions beenecessary for complex programs. ¢

/
For the simpler "four banger" calculators we recommend battery

"replacement. For programmables, which draw gpmewhat ore electricity,
' {
it seems appropriate to utilize ‘re-charging devices. Since virtually

all p{ogrqmmablés have plug-in rechargers, this should not be a-matter

of concern to selectors,
»

A -
With tiee advent of liquid crystal ﬁisplay programmables such as the}
N P ’ . . )
Casio 502, battery c;;;éing pfoblems disappear. The batteries on such

cl{fulators need only be replaced about once etret sghool year. Users would

/
do well to examine such calculators, /
’

"
-

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

AN
have said wilf‘stiki/gpply but yo% will probably have different and often

1 - ‘
additional problems. Access to the equipment is probably the most diffi-

3
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Classroom PreMentation
- ~Y
\rj “ ¥

‘ Now you hayve your calculators and-you are ready t& go. The stu-

v

! .
3 oo b = e o =11 . Lea_3 L 1 . - 1 1 . . ]
aents are &i1 exciieu avoul tne new toys.and ihey want get to tnem

-~ s »

- . " . ' —
just as quickly as possible. Don't be trapped by this sif§ation iggo
T

a complete departure from your ﬁathematigs goals fo focus on this de-
vice, You must constantly keep in mind the fact that the calculator
is another tool for teaching mathematics, ﬁEt a device that is an end

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

4 " propriate to use;the calculator, have your students set them aside.

3

*. What we have donefin ;xeparatnx’of these textual materials is .

to select units which may be enhanced paftly by calculator use. You

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

- ¢ like fac;orfng, solution techniques for linear équations, word problems,
in fact, about half the course are not enhanced by use of the calculator.

'4‘!‘
2
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

3

lnto places in whick it doesn't belong.
» .

‘ i
. k > . ‘
- Another doq't. Don't attempt to assign motivation to ghe calcula- .
‘ . 't(“
tor. That is a false hope. Your best bet for motivating your students
L]

is a serious apbroach to the teaching and 1éarning of mathematics, The
~ :

t .
calculagfr by L;se}ivas a mé%ivating device will last like all other

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

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

‘

general motivation that good instruction can contribute.

o
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/ ' I
It is not necessfry for you,to spend time teaching your students

3 *

N ) . how to use the particulQ{ calculators that they have in haﬁd before
starting the units in this text. TheAfirst unit includes, along with
thg study_of,ordgr.of operations, sécéions devoted to introducin%/;he
students to their own calculators. These sections and in fa¢t the entire

book consider both algébraic order and reverse Polish order operatiéns.

- -

We think-that it is important for your students to learn both. You and
* f

we-do not know what kind of calculator or computer access your students
‘will have when ,they leave school. But clearly, you will wish to focus

' |
main attention on the kind of calculator that your students have. At
appropriate points you may wish to supplement the instruction by use of, *

£ . - - Y - i e - £ . P - PP . - - e . _ R 4 .
for example, sowe ideas from the Instruction ma&nual for the specific

t
L
\1/\ calculator the students have,

a

Classroom Dynamics

N A}
. ‘ . . N
' You will soon find as we did that classroom organizati:i changes

e

when you are using calculators. Im fact, you will not be dHfle to assign

i

).
a particuldr teaching style to the use of calculators. Tﬁ}ﬁgs are not

N

that simple. There do seem to be two quite different formats for class-
yoom instruction with calculators. We identify these for you so that you
‘.can prepare to adapt your instructidn to them. Remarkably tifey are at

opposite ends of the instructional spectrum,

' ‘) ' s
A { '_;

The first is he technique that you will wish to use when you.want
\ . ‘
to take your students through a series of keystrokes. Tnis ls Lhe most
. A .

- - -
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I ¢
lock-step, regimented kind of instruction. In fact if you depart
. ' . .
at all from a step-by-step, '"do this", "do this" kind of presenta-
tion yqﬁ‘aill find thpt‘your‘étudents will diveréé’fnightfuiiy
from the pattern that-you hope to accomplish. After a few false
st'rts when you learn the lessons that ;e learned, we ekpect ghat'
‘you will find';oursélvesvlike us sayiyg something like the\followiné:
"All riéht class, now all together turn your calcylators ;ff and on
and get ready togethér to follow thesé Keygtrokes. First,press the
In ?urfiﬂétruction we found that we could make fun of this
' .
kind of activity by sayingssomething like, -"Now it's time for closs
order, drill." The students reacted favorably to this. As.ihis~is
only an occasiomal insfuctional activity, you will not find that your -
classroom is ;hanged int; a nineteénth cenlury presentgtion by these
'ocggsional rigid structures, - s

'S
]

‘4 The second instructional mode is,almogt ;xactly the opposite.

You will wish to provide ;;uf students with opportunities forzvery \
open attack on problems.- You wifl want to give them tide to organize
_their ewn calculgtorqﬁrocedures and to apply them to assigned exéfﬁises
or larger tasks, While they are'doing thfs you will wish to circulate

¢

among thém to answer specific questions and to give assistance where it
. L

~

is neededq. Here we urge you to keep the atmesphere as open as possible,

;nd in particular §o allow students to help each other. It will quickly
v

become clear to you which students are leaning too heavily on th#ir

neighbor's assistance. In those cases ?ou will wish to intervene. You
may wish to give a&ditional assistance to the student being helped in

e




1 v ‘
" order to-wean him from his relfance bn,his neighbor, or you may,wish S
to comment to the tutor ghat he may be providiﬁg too much help and l
'so prévgnting the othér student from learning the material for himself. /
. . ‘ ’ > . ' .
‘,\.// ’ £
] We do not mean to suggest that these are the only teaching styles ’/m/f
. 4 e D . :

that will come up in'you} instructiqnal p}ogram.' Quite the contrary,

you ‘will find thatjyou will use your entire range of instructional

' . . '

techniques. We have only stressed that these extremes are also included.

e

Many of you who are accustomed to working with your class as a unit will
find that the second kind of instruction, which opens up the classroom
" to individual activities, will make you somewhat uncomfortable at first. ,

’ : .
Recall &n this regard:that our main business is gtudent learnihg,‘and !

'(// that teacher's teaching sometimes gets in the way. ’
\ e : ’ ) .
R / ) ) i - Y
. Calculators do not eliminate student irrsrs’. Far from it, they ‘

merely highlight these errors. _Carelessnéss will cqntinue‘to annoy you

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

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

give them additional dareful instruction, For example, we .
- féund that one student‘constantlg ;>>ssed two ke&s at qpce. We finally

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

position knoJ; ;o pi;ng insgructors and to make a fist of the rest of his

- hand. iﬁ‘s reduc€9 the number of errors by about 75%, bringing him down

to just a little above the aﬁerage of his classmates.

.

We cagnot of course in this brief introductory sectio#‘head off all
- b3 :
the problems you will have as you introduce these devices into your class- ,
’ .

.
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4
room instructiou period. Just as we did, you will find unique situations

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

the individual section exercise answers we provide some suggestions about

.classroom presentation. You will wish o look at.these and to.look

1

carefully at the textual motgrials themselves in preparing your classroom

i

presentations., Here as elsewhere your thoughtful instruction is the

L}

"key to student?learning. - ’ ‘ . .
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‘ ‘ . Y T Sol. 1,1 - 1
A i ' . '
[
‘ T , ,
/  Exercise Set 1.1 ‘ 2
. eEE ;
a“ -t
N 12 : L. 2 18 £
By 12, R Y
5) * 17 - 6) 45 ‘ "
'7) 17 * ' - . 8) 24 -
‘ 9) ab + cd. . 10)  ac + ad + bc + bd ' \_ )
’ . - . . S ’
1) & 1 & o, e = 1 2 . ey adf
) 5 fa %% \'%%f'" 15 0g *F)7 Bee ) e
o 13) a[b-o—.c(d+e)]=ab+acd+ 14) a+b+c-4d
) ‘ ) , ace. , A
15  (ab+ c) d +.€ = abd % cd + e 16) -@ ‘ .
. \ cd - e
v A v » :
17) (9 +26 - (10) . 54 2
- a1 -7 (12) - %
;ﬁc;tice that (11) and (12) are reciprocals since ad = bc when N
' : i
—a=6,b=3,c=4,d=2. o . -
(13) 234 S (16) 11 ' ' o '
(15) .51 (16) 3 ’ ’
. . e
> . . ) . R "jl .
18) 4 19), 4 /
200 4 . 21) 1 ‘
Lo )R .
: T :
.Y / /\‘ . ¢
. - ~ -~




a - 8ol 1.2 - 1

._4\ . 0

»

Ayl Ix], | = . These keys wbuldvnot be used be-

-

cause they do not separate daiéhlatiogs. When the = is

[ * . W‘ :
used the calculator automatically sgpar:}es the é;Ttulations.-

,
N

- The equal step between 38 and | - may be eliminated. .On some

) 7 .

calculitors, usually the more sophisticated models, an order of

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

1 -~ 3

calculators the keystrokes | 4 I [+ 3 s 7= .1

because the orderds left to right. On more advanced calculators

4 + 34 l_ 7 | = 4.428571- because the order of

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

¢ » —-—N -
If your calculator has this hierarchy of operations no step can be .

. eliminated,

4
-
°

]
- - N

There are éQeral‘inswgrs‘to this question that not only represent
ol :

&
different problem solving .approaches but also reflect the-individual

-

N ”~ -

characteristics of speéiﬁ}c calculators. The following are some

4 -
reagonable nNesponses to the question. - \
Vi ' e : .

-

:(a)'.'If your Eilcula;pr has at least 2/E5§Sage registers you may
to

. solve the Pfoblem_by storing the numerator &n one'regitser, the

denominator in dhther’rggister and recalling the registers at the
- ) . ‘ ] -
appr;;;ate times as follows: . . - . ’!

-

.
iy

. ———

b oo d

g (51 [+1 9 [e;

4 L)L L =

. ‘ \
RCL |-B :

——! 91l + 1 ,Eﬁ BL -i STO, Al (STO means store)
. ' i ed ™ L .o .

.




4) -

d ' - x Sol. " 1.2 - 2"'

-, ) , /.
Remember that the labeling of storage registers is dependent upon

-, > b
the particular calculator you are using.

(b) .ﬁf’your calculatgf has a key that switches the contents of

two rggisiers the problem may be solved as follows:

e

s |9l [+ L3_J |_8J A=1 [so] [a] (The dispiay is 87
. , ¥ ' and 87 is stored
. P ¢ .

LY .in register A.)
__"r —— - ] . 1 ' ‘

M ER +1 [9t [6! [=]  (the daisplay is 181)

EXC A |  (EXC means the display and the sfgfagé regiéter

contents are exchanged. At this point the dis-
play is 87 and 181 1s in the register storage
labeled X) /

e

- | [RCL, Al (the display is 181.)
L d

= (the display is 0.4806629)

4

c) If your cdlculator has only a single storage register or no

storage register the prohi:irzust be solved by writing down

the intermediate results or-réeentering them into the calculator.

»

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

golve problems by simply working left to right because they have
a built-in order of operations where, for example, multip{icaf{on
takes precedence over addition. On oéhers.it 18 necessary to re-

organize the problem so that the gqperations are performed in the

correct order,

(4) 10110.9 6 ' (5)  5235.47 1

®) 5214. (1) -2297.52 %3

fa Al

27
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" K S ' \\Qol. 1.2.-3 .

v

ol L
(8 21.952 Your calculator may have a v key that

would be apﬁropriate te_use here. . Your calculator may have
a constant multiplying key. :
(9) .320118(1592) C-(10)° 3.12384(6527) .

(11) 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 (10) can be obtained by the fol-

2

lowing key strokes:

(answer.to 9) /x| .
Notice that it -is nebegsary to use, = in this case,
If you are dea with calculators thdt have several storage

registers, you could ask the students to calculate those exercises

in more than one way, without using barenthesis. .Rave them write

-

down the sequence of key strokes and consider which is a better
Y

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

methods in terms of fewer key strokes. -

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

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

(16) -5.47;@8(5646)”

N



\ ) ~ B ) . . ' SO].. 1. 3 - 1
\ v 'F » - .
‘! . . . o F
\ ~ L4
\ Exercise Set 1.3 >
| Some calculators are wired for a hierar_chy of operations.” In those
calculators _eﬁ‘ renthesis may be deleted without storing.
\ 1) (a) 3+5 =1 2)%@) 20x10.: 5
() 3+5-7." ®) Mx10:5 .
n a
1 N
i ° (/ &
\ y " - /
\ 3) (a) ZX 714 TN 8 (@ 203 (10x5)”
. %% A o J ,
,\a ‘ : ' (b) 20 : (10 x 5)
2 x7
b — l4
:\ ) (®) (31 - 138)
{ a

T ’

o - .6.823529(4118) : ‘J
A Y
, 5) (a) '

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

6) (a) (27.3 + 41.7) 3.6 .
\\ () (8 + 7)(3 + 5) “ () (27.3 + 41.7)3.6.
N ‘ " 120 . 248.4 ,
\ e _
\ . ' ! ”\‘
|7 la) 71.3+ 41.7 x 3.6 8) "Ta) 41.7 x 3.6 + 27.3
. \_., ' .
o ' (b) - 27.3 + (41.7 x 3.6) (b) 41.7 x 3.6 + 27.3
. = l“ N i /’ »
\K' 177.42 " 177.42
- \ , ’ . . ‘ -
N 28 x 3 + 8
o . 6+ 27.3 10 Lxo+ 9
\‘9) (a8) 41.7 x (3.6 2'7 ) ) (a) (26 +7) % 4
o . 3.6 + 27.3
< () 4L7 x 27.9), (b) (28 x 3) +8) _
‘ 1288.53 ((26 + 7) x 4)
o .696969 \
11). 40.068 12) ‘40,068 .
- A ) . ’ /
Looh&where 11 and 12 are the same

* |
37.8 4 (.06 x 37.8) = (1 + .06)37.8 = 1,08 x 37.8

- -
R .

, . .
Q )

1
‘ » ) ’,_’ - . 29
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Sots71.3 - 2

[

.
-

13) 162553.306 . 14) -422.4
/\_\ ) “

15) ~'In algebraic - memory 264 - }89 STQ

\ . ,327.86 #|RCL|= -

4,3712
In (algebraic) and in (AOS)
.1?, T 327.84 : (264 - 189) =
‘ 4.3712'

16) 1In algebraic - memory

48.3 + 27.9 STO

AR 7906 - 437 | x

67.1 - 4 =| |x

’ N 171653.454

In (algebraic) or (AQS)

(48.3 +27.9) [x | (79.4 -'43.7) [x | (67.1 - 4)

e — /~
.

171653.454

1+ ) . 1st day
(L+2) +.. 2nd day
(1+2 i3y . 3rd day
(L+2+3+ .. +12)  12th day

L= 12(1) + 11(2) + 10(3) + 9(%; + 8(5) + 7(6) + 6(7) + 5(8)

»
» v

+ 4(9) +3(10) + 2(11) + 1(12) .
- [12(1) +11(2) + 10(3) +79(4) + 8(5) 3 7(6)]

on an (A0S)

N ‘

| | 10 7
- '
)+,

L. 2

]
+

. o ]

'3 ; [+ 8 [x]s
] —.—J T

7.

d

30" W

d on Christmas Eve of the following year (if it
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’R ) Sol. \1.4 -'a~ 4
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29 a6y |6 | [31[7] [mr] |s. ,ENT' 8 | [+] (8] [x] s
— N p——
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7 ‘ g | 8 3 8 8
L 8 ! 8 l 3 .3 3 . 8
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¢ e f — .
(18) 1|6 15 |7 | =y |8 jle s | BT |5 g% ' sl = 1|5
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» 8 g S o ) 4 5 5
o ‘ ] i ' ; : L |
) g 5 | | 4 4 | g ! | 625
o 2 2 e Snd L BELLE
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l ~__Exercise Set 1.5 .

1)
4)

7

10)
13)
16)

—i 18)

v

+

N

(=]
o

21)
22)
23)

24)

_ 25

N

g

7
— '6
25
* 1000
25 | o
0
5
25 |
49 ,
0
100,000

= ‘\_‘T
2y 3
5) -&
8) 3Q!
1) .25
14) 1
17) 4

2

- .- 3)
6)
9

)

12)
15)

_SO].. 145 "1

.25
-error message

100

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

FRACT gives "the part of the number.: after the decimal point - the fractional

part of the number.

ABS giveé the absolute value of the number.

.~

-

- o

sos 8] [y . [51 [=]
: —-d
REN |8 ] 'ENTR| |5 | [£f1 .
= '_x{ .l -
A0S 1.%3 _Z_j ! = | . ¢ R
RFY  [l.23|  (ENTER| |31 [y -
1 , ] X
aos 1| -J 6, |+ (1] |- 7] [- )
) } mE R ' N e B
REN . 11, . 16 sy {1} |eNTER | 71 L: i [ +
’ L ) ) - e 3 L - e
a0s 16| [+] [ bl g‘%f
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2] -] !mw,,.m :
TR '
- _4w...,~ m_.!‘\; _mA_ .hwnlﬁ v -
S EEY xy_ w._x%,,_(_ 5 -
I R 1 =t B £ B S T
L._ . ltJm o m,xv.._ , W xu.,MT_.L | »
iy L& E-.w_, | L].p r_lf
et B e 2] B
* —XNEM mw_ﬂ _QM__\ _.If..L. .lgmu!a: m
. = 1 1 L =
g R 818
— 1l e T R %.i _”E - - % 1b
El EXEY B 1 El e ENEST A P A Y

26) A0S
RPN
27) A0S
RPN
28) A0S
RPN
29) A0S
REN
30) A0S
RPN




Sol. 1.6 - 1

Exercise Set 1.6

- ,
1)  2009.811741
2)  502.4529 T - ' )
3y 502.4529 ' -
8 o :
5) 212 (:; C /(/’/‘ -

' . / -
6) 0 y . .
7 20 . ' |
8) 37

9) F=C at -40

10) letc=F C= 3 (c-32)
9C = 5C - 160
4C = -160
C=-400" " B
11)  3.8302 M
12)  34.6410 ' | o .
13) - 6.6418 . i
Wy 39819 ‘ e (
. 15)  5.48095031 <
16) ,,26.61950536, ) )
17)  .501019369 ) ’
18)  2.97190930 T
v 19) ¢ =2 o /
e V9.8 ) '
o= —g'—)'tz 28 Qhent:l'()', ‘h=490 . -

37 -




trick on HP 33 and

X !EN‘I‘ER{ y Lg—_ l—»p!. change rectangular td

-

polar coords. . ) -~

on TI-57° use X -t y INV 2nd |P—sR | X @t

" 6.4031
18,8213
15. 5878
19.0394‘ .
151.29
151. 29
87.65

1860. 867

_(x+y)z -xz+2xy+yz

<

(x + f)z x2 + ny.-L 72 -

(x + y)z # x2.+ yz

L

(x + y)3 = x3 + 3xz)" + 3xyz_+ y3




Sol. 1.7 -

Exercise Set 1.7

1 1.749635531
o\ DT 17496355
2)- . 4:517539515
N
3)  14.28571429
" %) 45.175§3§1y .
5) - 42.47448216 -

.t

6 . 18 12090911 P SRR

" RPN~HP-.33 i ’Alge_bgaic - TI .57

‘ENTER - - . . LRN
32 _ A
. N z

T

3
X
5
4
9

. R/S
RST
"LRN -

320F = 160C ~

RPN—HP-33 . Algebraic ~TI-57 .
ENTER 3 * LRN
07 - ) X .

-X ' S .07

R/S

RST
LRN
RST

“ Ca . . . - ‘
A4y 835 . 15) $3.17 (26) ...
16) .  $20.99 (65) = $21. . ‘1?) s, 13(83) = $, 70

ey

When rounded to two- decima.l places any a,nuwer between $14 22

AN
lnd$14 35, inclusive, is corre\:t s L

.




Exercise Set ‘1.8

),
2)
3)-
i'a)
5)
6)
7y
™

-

> 9y

s W)

D)

¢

12)
IR
SN 1))

‘15)

% . N ?

Wi

265 %

51 .¢
339
25

’
*

- 60, 75

108, 117

200, 205

‘1012, 1013

.

$.45; $37.40

$.12; $1.79

$209.65; $3204.65

'$44,28; $676.78
“ §7.00; $106.95

$7\00; $107.

L

In l{P3iprogrgm after step 4?’key_£ you are

px,0PFx 107 + 7 =

i * o tax

" ouft " '8.28
overcoat . %.76

" shoes * -2.20
hat 1.11,
totals 18.35
e .
-

Ry

'y cost

146.23
91.26
, 33,65
19.61

- 290.75

10
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P Y .

o & T Sol

L 1.9 -1

Solutions to Chapter 1 test

' 1) 1/4- 5 R 2) nosolution7er—err0\

3) 2 e " 4) 100, « \
/5’ 8) pouxble RPN solutions , s -
A . M ¢
5) 5 _{ENTER* 6 |ENTER| 7. [+ 4]+ ] .
6) 2 [ENTER| 3 [+ | 4 [ENTER 7_:4' [x oo -
_— . - . , . _
.. D 37 [t 6 [x) [l
o L_“ - . | SR N W— .
‘ 8 .2 [ENTER| 3 |+] 4 [ENTER] 7 [_x__di__.-
(5 - 8\ possible Algebzaic solutions - (AOS) logic’
5) 5 |+;6 -] 7|=] .
\'6)'L(i'2'+!3‘)[“|('= qu{ Il
o Znd] fsinl [x |
- 7)) 37 2nd, sin! [ X'|.. 6 [ x, ,
¢ —
Gz [+ 0[- e [ ?7|=
IR SRS T A S L .
v - - .
9 1 10) 13 , .
. ) ~
11)_ 142.5206 _ 12) | -2.4429°
, 13) 18 ., 14) - 346.27 e
3 ) - . . ' ’
15) - 1588.7 , ?S}/ ‘ S ~
- A
16) (a) np ‘
. '(b)  'n (110 - 2n)= 110n - 20% = !
' (e} <mbp-(600+10n+n%) = -600+ 100n - 3n° : c
' / (@  -600 + 108(8) - 3(;3)'2 =8 ) S
4 e - ) . .
(e) . —TFee next page )
.y ' . ) - - -
3 41 .

il
- “ 4
! v
'S # » : 1]
\
,




HP-33 Solution

ENTER
STO 1
g xt
3

X

CHS
RCL 1

e

T Sol. 1.9 -2
¢

T1-57 Solution

4

HP-33 Solution

sz

R/S
g x?

HP-33 Solution

8TO 1
2

TI-57 Solution

RUN
SST
R/S
N
z
R/S

y
R/S

TI1-57 Solution

-LRN
"RST

R/S

y
B/S




, <
¥, ’ - ~
17) () (i) 22.81
o (ii) 15.38 .
18) fa) -
‘ HP-33 Solution
| .
. 0l STO 1
J .~ 02 R/S..
= to03, STO 2 ;
\ - “'04 R/S «
. " 05 STO 3 -
“w 06 +
07 . 4 .
08 2 v
09 ;-
10 STO 4
» !l ENTER ¢
12 ENTER
1¥» RCL 1 *
14 ’ ‘_e e
15 X
- 16 - RCL 4
4 17 RCL 2
18+ . L
19. . X
20 RCL 4 /;
21" . RCR &,
22 -
23 \X
ﬁj \d‘:‘:‘
~ ’h .",\5 ft‘
- “7\ . )‘

(b)- (i) ~.3152

\I"lwlf

(i)

(iii)

0

side,

L}
)

. The.sum of two sides
%f.a triangle must be
grefter than the third
2, 3, 5. are not
sides of a triangle.

TSol. 1.9-3

L ]
‘ TI-57 Solution
) 00 STO‘}I
01 +
02 +R/S
03 STO.2
04  +
05 -R/S '
06 STO 3
07 =
o8 (]
' 09 2
10 =
11 STO 4
12" X
13 « .
. 14 RCL 4
15 . .
‘16 RCL 1 &
17 )
18 X
, 19 (
« 20 RCL 4
. 21 -
©22 ‘RCL 2
23 )
. 24 X
25 (
26 RCL 4
27 -
28 RCL 3
29 )
30, =.¢
31 ' Jx
R/S

32

43

o
A

o

.
.
’

’




Ve

17)

Exercise Set 2.1

1.>
3
5)
7)
9

11)

13)

15

19)
2y
23)°
25)
27)
29)

31)
13)
35)
37)

39)

41)

42) |

[4

12
x

2

15

3:3
xgylz

8.
27

20b4 —
a
S
-32:5‘6 4x2 =
-éx3

11 s;nz x coszx

fire

252 = 625

3,2

| a’b )

6,3

‘2 6
Xy $y = xYy s

34.328125 = 3 &

(x + 7)3= x3 + lez
+ 147x + 343

3
. cos™x

167

n*

9 tln6 x

4
x

3, 46
(x2y)? = x'y
-t entaa

~ 10)

. _ Sol.‘2.1 -1 4 ,
v 6,
[ 4 K =
2 6 “ ‘
4) 6ab ST /
.
6) 8 . £
e B . : ’ . -
64ct8a” N
By20 . s ,
12) %,:{7_ ’ . S \
14) w2 - o
16) sindx w SR ’
18) e2xtl *1,\.’ - /;> . ‘
Sy SNRE
2007 2V agr )
22) 88 =64 -
24) 'm#+gu%+ém%L+&f+ya
%) %»le' S .
28) - s (5t T
) - (a+ %= b4 18a% 4 1352 *
j - 4-5403.3 + IZISaz\+'1358a + 7?9
32) e ~
34) x>8 ) _
36) 2 ' ’ L ‘.
38) jac2e SRS
40) : 2a+2 x3g+6 L

5x3 + 4y? — 5(-1)3 + 4(3)2 =-5 + 36 = 31

44

Ly -




L 4

i ’ ; . - :
- ' ' ) \ ” §ol. 2.1 - 2
‘ et ' ’ ’ @ . TN
. t , R ‘ . » ¢
;Q ’ FS ,\ " '
. 6 - - @ .
3), -2a0%)3 = -8a%b L S
~ ‘ 3.6 o
o -8(5)7(2)° = <8(125) (64) = -64000
<t . ., - . '%
64) . 38 - (56)° = 38’ - 12563 T L7
- | . 3(2) - 125 (~2) - 12; 125(8) . ,
v ® ’ ' ’ ' -, = 12*1000-&012 .o
oy ! 45) '3 saljz.ba‘ 234b3 . .. A Ve
- L. -2(~ 2) (-1) - 2(16}(“1)"- =32 <
‘e L oLe 2¢ - -3c . o~ . - "i\
46) ' 27 + 27 = 2 IR T e LN
. . 3(2) P D
J'.x “ = 64 /‘ . ~ .
. O ba 2a+3 2 a+6 T _even '
a7y ) (x = ( ‘*‘5( “ = ()T e
el =M@ =1
" - - )
48) "W?T L ¢ 57 - 57X _ ,
’ 203)-4. "2 . 5o € )
/ 5% = 5" = 25 .
. 05 97 8 ? v
\49) xloséx-=x e : t e o
- . ) - (-1)8 E 1 . . ' .
: . . R
.50)" @ ‘ . _ ' R -
51)~ - When raising a pover, multiply exponents. The exponent of a' =1, 4
The correct answer is 253.2 6
. . ., @ N
52) A radical without an index has é/n index of 2.
3 3.6 - )
(U = od’=x
. ‘ . 3
53) To simplify exponential expressions the bases or the exponents‘*must
be the same. (a2) (b3) - a2b3, ’gQ(' - “, r
. 54) When multiplying exponentfal expressions the base remains the same,
R I L _— -
N .
55) - When-'dividing exponential express*ons th-~ exponents should bE subtracted.,
. . » .
18y6 -:' 9y,2 2y4. < . ’




57)
58)

- 59)'

[ HE - |
7N .
H\D- —— 2 2*_l._st: generation
M7 M D > 4 = 2° 2nd generation *
‘ .'
- e . " K3 ‘
B . 1024 = 2]'Q 10th generation.
4% = 256 L
rl ] . ) ‘
x° X = X *X* X 06" X *° X "X °*X *.ee" X definftion
.VW — J
a factors b factors
;= x o X *,." X counting
——— .
i a + b factors - e )
= 2P definition .
: oy “
. 20X, VX 5t
y y y L N ] .
& factors . . 4
: & fatctors X P
= X .Ax‘. ooo. X ‘
y ] y ) y ...V'.o y
\/—V_\—d
a factors
ff‘ -
- x__ g
a
y 0 10 factors Lo N
P o M e,
10 , 12 _ i'_ X'X* ..0*%X _ 1 1
x 12 XX S..t < '
'x ) 12 factors
" 20 1
15 i xz. - T > ¢
X
. 7 1
x T X = 4
a b T 3 ¢ ‘
: x = when b > a |
xb-a e .

46

Solo 2.1 - 3

A




— .’

* I _ : Sol, 2.2 - 1
¢, P jﬁ . ‘
Exercise Set 2,2 - ’ /
. . < )
(1'- 6) are guesses "
n s 2
, , )
3 12 : . 4) 6
- |
5 10 - 6) 9 N
1)) 1 8) 0
9 1 ' 10) -1 - ,
11)- positive S 12) . negative
o s
13) guess, less than
14) guess, greater than
. N Y
, $0n2. ~2 '
15)  *23°7- 23° = 279841 ; ~ B
16) 230 c23l.
v
17y @3H%. _
4. ‘(23 Vb 279841 L
,023 = —— = =
18 A 0? ) (rooo ( ) 4
279841 2798.41
= .000000279841
10 * 1,000, 000, 000, 000 ‘
. . L -
19)(a) 6 * 6 = 46656 (30 + 6) = 46656 x 30 + 46656 x 6
46656 (30) = 46656 x 3 = 139968 x 10 = 1399680
+ 46656(6) = 279936 = 279936
. 1679616
(), 6 =6 - 6% » 1007769 (30 + 6) =-

[ 4
10077696 (3) x 10 = 30233088 x 10. = 302330880

7+ 187606 (6) = = _60466176
362797056 : ,



. ) , - Sol.

= 36279056 (30 + 6) =. ' . - _

. = 2176782336
13060694016

'

2

6

~

209 12" - 124+ 122 =20736 (144) =

20736 (100) = 2073600 .
20736 (40) = 829440

20736 (&) = 82944
2985984

® 128 = 12° ©12% - 2985984 (104) =
. 2985984 (100) = 298598400
) ' 2985984 (40) = 119439360

2985984 (&) = 11943936 )
429981696 -

.

= 2” -

(¢) 1210 = 128 - 12
. -
> " 429981696 (100) = 42998169600

429981696 (144) =

429981696 (40) = 17199267840

429981696 _ (4) = 1719926784 *
61917364224 ) '

- —_—

2.2 - 2

X\\\ Rotice that in each of the above there is only one calculator computation

-

(i.e., multiplying by 4).

2 2Y = 131072 <

22y 2°% = 217 « 217 = 131072 (131000 + 72) =

131072 (131000) 17170432000 . - s

\ 131072 (72) 9437184
» T 17, 179, 869, 184"

’ . e
AN
W

48

3




23)

. (a+b)3 = a3'+ 3a%b + 3ab2 +8_3

("so1. 2.2 - 3

On some calculators this calculation can be donme entirely,on the

ca¥Yculator but 234 goes into scientific notation,

-

515 . 510 . 55 . 9765625 x 3125

9765625 x 3100 = 30273437500 > -

+

9765625 x 25 = 244140625
30517578125

- -

(515 = (553 = (31253 = (3100 ¥ 25)3 =

3100> + 3 x 31007 x 25 + 3 x 3100 x 25° + 253
.31003 = 29791000000 /
3x3100 x 25 720750000
3 x 3100 x 25° = . 5812500
253 - 15625
30517578125 -
o
.
. / /
—
o
~ ‘—./""' R
‘452 ‘
' ) .
¥ ‘
%



Exercise Set 2.3

1)
3y 29,000- o 4)

5y

7
)
10)
11)
12)
'13)

14)

15) -

16)

17)

18)
19)
20)
21)
. 52)

23)

.
i

’

8,370,000 2)

-

627.3 6)
31,500,000 - | 8)
13, 200,000,000, 000,000, 000,000,000
30,000, 060,000

5,000,000, 000

6.9530 x 10°

8.34732 x 105

1.46 x 10
1.0 x 10° _

s

c 1.47324 x 105

5.328 x 10°
1.8435 x 10°
2.3764 x 10~

2.5 x 1013

5.878 x 1012

6 x 1023

656100 or 6.561 x 10°

6.24 05 = 624000 .,

+‘3.21 04 = 32100

-

656100

1.2 x 10* .= 12000 -

(4

. l.44 08 = ‘v 144000000




25)  1.1872 x~107' = ‘11,872,000

© 5.6 x 104 56000

2.12 x 10° 212

-

112000
56000

© 112000
, 11872000

. 26)  6.25 x 1010 = 62,500,000,000 -

250,000,
250,000
12500000000
500000 :
62500000000 _

27)  3.75 x 10°

4 03
2.5 02
28) 2 x 10° =

4
5,000,000

(5 06) ¢ (2.5 02) > 20,000

29)  3.72 x 10° £9,300,000) (500) . 372000
12,500

30y 6.5536 «x LOg

L

(400)3 (80000)° . (64,000,000) (6,400,000,000)
* (62,500, 000) 62,500,000  °

= 409,600,000,000,000,000 . ¢ 553 600.000
~ 62,500,000 - R




g . r ‘ N Sol. 2.4 - 1

F
. .3 s S
y  NTY - 2) 2Tx . _—
- ) Ve - , -
a 1 -~
5) 0
\3}\,2 - ) \JZ: )
’ ) 3 L N
7 l___1 8 = )
’ Ve = C .
. | ' ’ 1. A
9 o £ 1667 10 == = o2s
' . 27 '
11) 3 12) - 3375
* 2 -
2 : 0247
13) 21 W~ 5 247,
SN 1
15) —91-— L 11C S8 o = 03125 .
. 1 .
17) - - %: 1.2 . 18) o5 T ool (
"19) (=2 ' 20) .2 : -
243 19, ‘
21) 1 22) ‘ —3—2- = 7 32 £ 7.59375
. . -1. . ‘
. 23) . 26) 23 : ~
.8 \ 9 ;
25) y : 26) N
& ' . 3.7 ,
27) . a 28) Xy ¢
.3 . _%
29) a % 0y x -
3y 1;-- 10§ 4 10.6667 2) ks L5
2a ,
33) x 5 DR R N5
y ' ‘ .
' 1 - 5 "- -14 &_ 555 ~
9 ¥ 5 - 13556 s
" N\
02




¢

Sol, 2.4~ 2

0.1250 =

3.375 =

’OJM%-

0.0313

001

d

2=

7.5938 =

s

-t25 . t25

5 = (3.5)"

;27

-

25

7'&25

- 311 - 7311

= 4.,7568; gt . s"‘ = (2.8284) (1.6818) = 4,7568
. 4 -2 -2 .
C= 00145 (\SB3TGAT) = 277° = L0014
. 1 _.sl - .5 = . '- N . . . =
(1'55) 100 .10 * 10'= 1; \’mi \J100 = 160 100 * \f:f 1
é 5 . -

8-5’. 8 8.7-5

3 )
81 )2 =« 31

-

3
2

141
2 3

.4796(.6127) = .2938; .23 «.23% = 2038 . ¢

P 2 8 )

T4 = (L5s18) Y = 5.7995; (%) 4 =30 = 57995

(25) 3 (.25 = 16;  (.25) + (.25)° = 2572 = 16
S

9+ 140.2961 ='1262.6650; 277 1 27° = 27.

|

-1;'75\]"@-‘1

-~

= 1262.6650

-.5
73 (-,%;)

*

|




K1 - .
<t \
27 .
L@ = wleya s @

-

6666

- < -

9\4)-4 'fs the same as dZ.

-

¢

\4' 2601 and - ( ?»_;' )-% * are muiti:plic-:at_ive invers;s

il

14182 * 14142 =2; 2% 4% a 5. i Ll oy

)

SO].. 2.-4/-2

1-1.5 ¢ ,-0.999
) wh-. =

-4 .

L



& a \ ‘ l
[ 301. 2-5 - 1 -
- 2 : .
. ’ - I
" ci s.t 2.5/ = .
- ! -
\‘ \ vy ' I
1 ; ’ -7 .. .« . . * -3 i ;
1n. 4,12 x 10 2) ° 2,578 x 10 - |
~ LY L - ” [ i
1.37 x 107! Mo 8 1.247503 x 10 ‘
G) . -2.372 x 1072 . 6)  2.301 x 10° -
Py 1.0026 x 10> 8 f.855.10°10
9) 5.80665 x 10° 18)°  8.64 x 10
> N o .
. : .-
1) T ,000147 12) . 2,563,000
) 1) . 57,000,000 ’ 14) .0000103
15°  .000003 | 16) ><<ogooooossz
& N M
‘M 17)‘, 26,900,000,000 ‘ 18) <0457 .
“: = *
19) .00 ... 091066 = 20)  ° 29,977,600,000 . .
\——W_‘/ . L .
- : .27 zeros
. . >
21) 0.00 00
’ 22) *0.00 J\my, number
' <
7 23) (a), 4 signifisant digits
i" ; »
o~ '(b) correcjto the nearest ten '
oo (c) r_jc; error 13235. to 13244. A
24) (&) .2 significant digits .
) (d) Eorrect to the. nearest fhousandt:.h
(¢) ‘range of error .026‘5 to .0274
25) ‘(a) - 2_si’gpificant.ﬂigits ’ #
d ‘ ¢)) correct to the nearest thousgndth

(c) range of error .0605 to .0614
£ - v o




L4}

26)

27)

28)

30)

32)

34)

(2)
®
()
(a)
(b)

(e

h " . 80]}2.5 -2

3 significant digits I

correcg\to the nearest ten thousandth :
range of error ,06095: to'1.06104 .
4 significdnt éigits o ". \?\T;”’ S
correct to'th;'nea£;st Pundred" . i
range of errodr -326650. to 326}40.
1.2% x 10° 29)  47.32 x 107
10 x 107 i 31) 1.23456 x 10°
1.237 x 10° meters ) 8.37,x 1070 seconds:
6.32x 10° tons . 35 2.04 x 1073 liters h
; N
. . . ’
< A ‘
- - N
.
= -}




2y+ 3= -1.
2y = -4
y = -2
3(x-2) = 6(2x + 2)
$x - 6= 12x +.12
-18 ; 9x

=2 = x

~

v 3(x +.2) = -1(2 - %)

3x + 6 =,x -72

2x.= -8

x= _§

3 + 1 = 2% - 2

X. = _3.

2(x - 2) = x '+ 1
2x -~ 4= x4+ 1

x=5

.

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

2k + 4 = 4x - 4
8 = 2x
4 = x

——




L]

. Sol. 2.6 - 2
- A ) .
25) (4x - 3)(-2) = 3(-x-8) (26)  3(2x - 6) = 203 -.%)
8x+6 = -3 - 2 6x - 18 --'6+z{\
-5x = -30 Tux =12
R x = 36 t x = 3
) 3 -x+20@x-1) =6 - . 28 2x4bx= -3
3 -x+4x -2 =4 . . '6x =.~-3 -
Ix + 1 -4 x = -k
B 3x =3 ° . o
x =1 .
29) 2x + 2 = 3(x - 1) { 30) 3(3***2)+3x+2=12
2x +2 = 3x - 3 3 X+ 203 4 = 12
5= x ' ’ O
\ x + 2 = 1
S ‘ . ) x = -1
,
¢ 31) false x=71°5 '
32) false 'x is any real number -
33) true. -
36y true -
35) ) false, x = -2 ) .
36) 4.19 '
37) 1.70 -
38) 2,70 N
N39) .+ 1,70

o8




Al
A
"\
Sol. 2.7 ¢ f*

“
c ‘. s t : 07
]E“ELLS"?!"E" -,
n 4n n 4n
lv .
1.6 9,1896 - 2.4 - 27.8576 )
1.7 10,5561 . ¢ 2,5 32,0000
1.8 12,1257 - 2.6 36.7583 A
1.9 13,9288 ", 2.7 42,2243
2.0 16. 2.8 48,5029,
2.1 18.3792 ‘ 2.9 “55,7152
2.2 21,1121, " 3.0 64,
2.3 . 24,2515 o
8+ 2,1 =2,9 answer is 55,7152
. ~
2+ 2,5= 2,7 answer is 42.22];3
1,6 + 1.2 = 2.8 answer is 48,5029 )
1.3+ 1.3 = 2.6 answer is 36,7583
1.4 + 1.6 = 3,0 anéwe; is 64
1.9+ .9 = 2.8 .+ answer is 48.5029
- ’ »
A1+ 2,7 = 2,8 2 » apgswer is 48.5029 f
3 .
1+2.2=3.2 . = answer is 84,4485
LY ¢
1l - 2 ~ : o ' . "
1'1 - 10‘2 - -
» .
. 1.15 - 4,92 7 ' T e
* 1,16 - 4.99 o /(/
‘ 1.17 = 5.06° . to nearest hundredth 1.16 &
. ’1.18 - 5.13 D :
2 -3 - T
2.1 - 2,2 e .
- [
_ 2.12 2015 - 19'7 , i
2.14 - 19,43 .
2.13 - 19,16 .
2.12 - 18.90

59



Sol, 2,7 - 2

(4

15 _a- | & '
T 116 5 o \/ '
2.12 4 19

1.16 + 2.12 .5
) St 4}\:28

60

16) 5x19=4 = 94,3532
the Bctual value is 95. s

17') because of .our approximatiéns

118) 2 h S

19) .subtract .

20) 231 - .8 = 1.3 "* . answer is 6.0629

21) 1.9-9 = 1 answer is &

22) 2.7 -"1.3 = 1.4 answer is 6,9644

. . PN -

23) 2,2 - .7 =1.5 answer is 8

26) 2.8 - 1.4 = 1.4 ansver 1s 6.9644

'25). 2,9~ 1,1=1.8 answer is 12,1257

26) 2.12 - 1.16 = 0.96 answer 1s.3.7842

27) n | ™ n 3" n 3"

’ 0 0 A 1.5518 .7 | 12,1577
1 .1161 .5 1.7321 .8 | 2.4082W
.2 1.2457 .6 1.9332 .9 | 2.6879
3 1.3904 St r

27) 3+ b= answer is 2,1577

28) 24+ 7+ .9 answer is 2.6879

29) 1+ ,9=1 ;nswer 1;!3 -

30) 3+ 3= .6 énswer is 1.9332

Y




I

T ' ' Sol. 2.8 - 1

©

Exercise SQt 2,8

L4

- a 10° n 10"
1.1 12,5893 1.6 39,8107
1.2 15.8489 1.7 50.1187
1.3 19.9526 1.8 63,0957
194 25.1189 1.9 79.4328
1.5 31,6228 2.0 100.000
. .6 . ‘
- 2) 10t x10° =10 7 . 5.0119
3) 103 x'10°% = 10!°% = 15.84 89
1 . .4 u6 .
- 4) 10°: 100 =10 = 3'.981‘,1 .
sy~ 108 x 10 : 1007 = 107 = 3.1623
B . dwol* = 1077 = 50119
T el aetar00 . :
e - (102%) ~ = 101% = 15,8489
3 1 4
9) 101’5 = 10'5 = 3.1623
10":’ < (10°7y2 102 .5
10) . oL.5 = —g5— =10 = 3,1623,
ved 10"
- 11) Both contain the sequen,ce'of ‘digits 1258§254; but have the decimal
points in different places. '
12) _ The sequence of digits is the same but the placement of the decimal
'1sr-different.' _—
. 13) 2.1 - 125.8925 }
3,1 - 1258.925
—-14) ) ﬁnitiplying by 10 moves ‘the decimsl point ome place to the right.
: 3.1
15) ‘10! - 102°! = 10
* 4

61




16) a 10" a 10"
) -.1 7943 -.6 .2512
-.2 .6110 -.7 .1995 F R : N
..3 05012 ~ Ns .1585 <
-4 .3981 “-.9 .1259 |
) -.5 3162 -1.0 .1000
L1y - They have the same sequence of digits as table 3 but in the reverse
: order. For example, .9 -1 = -,1, -
’ [ .9 .
18) 10} x 1071 = 10" =7.9433
19) 41078 = 1072 = .6310 .
20) w04 2 1070 = 1027 - 199.5262 g ,
- '.9 ‘ g
©21) 10"°33 = 1077 = L1259
[ 1.3 3
. - 1 x 10 . 2.4 2 -
12y \}L—- - \im - = 15984 89
‘ 107+8 |y
i R %
-.6 - .
23) (10°°%)° = 107°%'= .3981 ]
- -.9 -.3 -1.2 ¢
24) 0 =10 - L 108 = 1585
10 ° 10 °
1
1.5 1.3 ‘\ 2.8 ° 1
» ’ **(
25) 10 12 N 7 = 1001« 12589254
31107 10 °
~ L 3
2 .'I
- B )
/\ -
& \\b\
T~
= 62

SO].. 2.8 - 2,




19}

3):
5

7

- 9)

11)

’ 13)
15)

* 16)

17)

19)°

21)
- 23)
25)

27y

. Exercise Set 2.9

1og1o

.13

-~

13 - 10108 13

% - 10108 %

X = log3 217
.:r‘

. 1?8487 !

b3 S_lbglo 1000

X = 10310 2

x = log. 10

10

(7)
(9)
“(11)
(13)
(15)

1 1 = 3
0310 000

10;},32 =5

logy 5 26.33 = 2.5

.3010

®or KoM A

3 = 4771
1
03 . -.4771

10310 *oo,ooo =5
) \

‘@,

.
4)
6)
8)

10)
12)

14)

< (8)
(10)
(12)

(14)
18)
20)

22)

©24)

26)
28)

’
’

Sol., 2.9 -1

.07 = 10t98 .07

%

2846 = 10108 2846

L = jotosfT

x = log, 16

X = log32 2
X = log10 .1

X = lqglo 387

=4
=1/5=,2
= -1
2.5877

s

M oX XX

log10 2 = ,3010

-

‘log,, 6 = .7781

‘log10 0l = -2_

In 7,39 = 2



-~

Exercise Sét 2.10

Y

2)

4)

5)

(b)

2

L4

4

[

L]

Proof of II: (log @)= log x - log y)-

@ % =10 1%

X = lolog x’ y = 10log y

log x
x o 10 - 10log x -logy
7 10 8y

Since (a) =.(¢)

X -
. 1o’log ¥ - 16&98 x - log y

108 (74.1 x"1.64) = lag 74.1 + log 1.64

log (.163 7 R.18) = log .163 --log 2.18 =

-~

-

~

10

2,0846

N

i

10-1.1263

»

e 1

Sol.72.10 -

1.8698 + .2148
2.0846’.

121,5066

-0.7878 - . 3385

-1.1763

'.V
= ,0748

log (82.71'a) = 1.4 (log 82.7) =‘1;4(1.9175) . ‘

3

log\J3% =
160+5105,

10

‘log 34

il Wi

&
(1.5315)
0.5105

3.2397

64

2,6845

= 2,6845

= 483.6239 )

1




Sol. 2.10 - 2

log (33-;+862-ﬁ) = log 38.5 + log 62.4 - log 71.8

= 1,5855 41,7952 - 1.8561
R /
1.5246"

= 33.4657

[

143,6 - i -
log ( W 8(.-Z) log 143.6 - log 71.2 - log 84.7

: 2,1572 - 18525 . 1.9279

¢
-

-1.6232

10’1' 6232 - 0.0238

log (23.7 x 41.3%) = log 23.7 + 2 Jlog 41.3

1.3747 + 2(1. 6160)

-

4.6067

4,6067

10 = 40429. 6517

108 (\_?_’64.5}:; 81.2)" log 64.5 + log 81.2
-~
: (1.8096) + 1.9096

= 2.2715

,102'2715=_186.853o

log (61.2 3 (43.6)1'3 ) = log 61.2 - 1.3 log 43.6

1.7868 - -1,3(1.6395)

a

J .
-0.%46
10°0- 3446 ©. 4523

-

06 .
log (45 x 34 02) = ,6 log 45 + .02 log 34

.6(1.6532) + -, 02(1, 5315)
= 1.0225

p
1019225, 10%s5317




" Sol, 2,10 1 3

T (10g T

3.1416 (.4972)

1.5618
. 36,4586

4
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Exercise Set 2,11

1)

t

2)

3)

4-)\103 x = 3 log 41 +

)
.6)
#)
8)

)

" 10)

11)
12)

13)

© 14

log x = log ™35 + log 23 - log\ 267

log x = 2 log 23 +

.Llog 35 \\\\

log x = log 6720 - log 7.6 - 1o§ 14

1};\;#2103!:+1

log a.= log br- log c - % log d

3

ogc

log xy; log x+ log y=a+bd

log (%)ﬂlogx-logysa-b

log x2 = 2 log x =

2a

{2 log 23 -  log 17

"10-8")% =logx+1logy -2logz=a+b- 2¢

z

log 1000z 5 log 1000 + log z = 3 §c

log (.,0l'y) = log .0y + log y =

~2+ b

log xfy =log x+ klogvea+?l
‘ . o8, 7

X =

5 o«
x = 5% = 25
x=U36 =6

A 3
10 100
¢ .
100,000 = x
log.x = a = 10"
1‘2:

log ¥xy = %(log x'
3

~

- ‘+ b
+y) —
16)
18,
. 20)
P
= x
- a0h? = %’

So nntilogal! = x2

”
-

Sol., 2,11 - 1

i
4
x = 3(5) = 15
x = 100(5) = 500
2.3 o
x = y°z
\
logM = log 5
1
- x = 20




, f::; : . . A' ~.
: » .. ) . So}. 2.11 - 2
w - ) . .
> G
L. ‘g-jt - 4 \ <
3 ) ks -wa, ’ . \ » ‘
.264) 1ogx-a =—> 10* ’ k,
_ o  10t*t? ;o‘-- 102 = 100, 10°
‘ ‘s aati.ﬂogi + 2 = 100x ' ’ -~
" 25 logx=a => 10" 4
Y legy=t =p1®-y .
“w§ loza - xz, ’ 1°3b - y3' . » ‘ . "
1] ) 2 -
1028-3b % L, : 2 N % .
So antilog (2a - 37} =5 :
y
- . ;
26)° T3 a3 :
» x log 3 = log 3§ o
x= 830 L4771 g oo
] log 3 . 4771 - 3
27). 2* =10 - L Lt *
, . x log 2 ;’ log 10 7 . .. . ' | .
- ox= 2210 .1 . 345, L -
. log 2 3610 *
- : -
- 28) = .5 | .
) " x.-log 5 = iog- .5 e .
. i . Log.S  o-0.3010 7
: X" log 5 .6990e. 0.4307 \
- . v -, ~
29)- 4% = 21 . S U ". . 8
T ox loéfj -.“ ‘log 21 ) K - .
- ~ . lea2l _ 1,3222 - _ Tl
' "a:— .x. —‘108 .4 Te 6921 ’ 2 .1b62
30) 4 3i14% ,-q .12 ' , )
- K " ) .
R xlog314-103512 ‘ )
) ‘ >_ leg 5.12 _ .7093 - 1.4273
. log 3.14 4969 -, 7 . e g




‘., - . ) . ) ) ‘ ’:Q - SO].. 2.12 - 1
RS, , .
5 P . ' .
ffExercise Set 2.12 .
. " : A ‘a
ton 05 | ‘
- 1) 2 = 1,4, (:5, 1.4) on graph .
Kz 2P a2, (.5, 2.8) on graph
: 3 223 .56, - (2.5, 5.6) on graph
» . - .
. S 270 a7, (-.5, .7) on graph
. 5y © 2710 . 4, (-1.5, .4) on graph
~ 6) - 10) y=togzx=$2y-x
T ‘ ' y log 2 = log x :
" ©y = log x .
\ . : ‘- log 2 . ‘
. L :
. 6) (3,1.6) 7y (5, 2.3)
' 8) (6, 2.6) 9 (7, 2.8)
* 1) (7, -.9) " ©11) -"13) see graph below
\ .
1] v Q . -
. v
L]
_— '/»—\
- - /,
o . ' - /‘
. ) . N .
r f - -
. ’ ) T > )
Q .‘) * [l
| - C -
¢ . o S




_ A,.ﬂ_z__ . .. 'd "
- P - .x
2 ~
[ /
o N
~
o~
: N
-
o-
w -

- i ‘ - . ,

v




xS 301. 2.12 - 3 sr
& .

¢

‘v 14) .They fic exactly.én each other,

15) They are symmetrje about y = x because these functions are inverses
, of each other. 4 ' ’

16) - 17) see graph below -

R . h o .
.12 (/e-17)




T — F
) . So.T2.13.1

Solutions to Chapter 2 . TEST

[
1) ° logn=1+1log2 2) 3* - Y
_ log n = log 10 + log 2 X - 3%y
log n = log (10°2) x = 2y v .
n= 20 ¢
4 . x
3) 1ogb8§ - % H (15 10 . \
' ) x(log 16 - log 15) > log 10
il o3 - 81 SR
. ap3/4 . 1
b =8l = X > “Tog 16 - log 15
b = 27 , _ -
x > 35,67
x = 36
5 log354 = loga 33 © 2 6) y= log 5
y
. . 10" = 5 .
3log, 3+log2 (
= 3c+b , 1027 - 5% = 25
J L
. . Y
' 2y +3 } -5/2
7) 3 =3 8) x : 32
/S 2y+3 -1 ' ' 1 1
3 = 3 X T — = -
\L . 2 322 4
N . 2y +3 = -1 [ . 1
rd 4 3 ; s
2y = -4 e ;
y = -2 P = .
" 9) {x| x>0} 10) , 3.472 x 1974 \
’ i
1
1y 3937l 3 = 1Y) =27 (B |

Y d
12) 2. 710" = .27 (D)

13) 2x+.3 . g ' o
x+. 3 3 . |

2 =2 . \ ' ;\

. &
x+.3 =3 - . - '

= i

- N i

x =27 - (C). ) L




Sol. T. 2.13 .2

\ _6;1/2 3
14)  [13r°%) = .37 = 027 (E)
¢
5y ey
» + o-3/2 + 1 T . . ~ ‘ ’1
t9 = = = A ‘
x = 33 C 27 (a)
% -1 ¢
16) 27¥3 : 3 a3 ;
-— 1/2 3/2
33. 3t/ ;371 33/
‘ ,7/2 : 31/‘2
6/ | i
3872 59 (B)

‘ ) . |
17) 33/\ = JB‘T = JZ? (F)

J
18) (-27)'2/3 = S (G)
. 5=
1* (0.000027)(10%) = 27 “(B).
27 -3
20 L7l . o270 . 373,
’ ) —y 3
_1/2 1 . J27 ;
27 33 =7 (G)

o 2

21)  (345621)% = (345600 + 21)° = 34;6002 +2(345600)(21) + 21

345%}2 = 119439360000 .
2(345600)R]1) = 14515200 '
212 = 441 i

} - 119453875641
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Sol. T. 2.13 - 4
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Exercise Set 3.1

ZY
1) &
Y
3 Xz
' XY
X2
1)) o

9)

I
IS
c'8 A

10)

24

Y
2y
XY
zy -
4 %z
6) X
.8)
BC? + ac? =[pal
Bc? + 82 .= 17°
BCZ + 64 = 289
. \ .
BC- = 225
BC = 15
ac® + Bt - B’
102 + 242 = ap?
100 . + 576 = AB’
676 = AB>
26 = AB
= AB
- 2
= 3
= 3

B o6
o] w o
s
> >

[ ] [ ] ]

8

(a4
<

>
“n

Sol,

3.1 -1

¥n

-
-

L

o




. . Sol. 3.1 - 2
. e

. i 1 :
ac? + B2 = ap stn#A-Ffz
, £+ 1

12)
2 2 2 . t
£+ 1 = AB cos X A=
i “ ey
t"+1 = AB - 1
. tan ; A t
' t
cot A= <
v ) -
. ‘ sec ; A= Yt- +1
» t )
t” + 1
csc 1 A=
+ 1 1
13) Bacause 2 angles of one triangle are congruent to 2 angles of another
J . triangle,. . J
) 14) sin § B = ,.7193 they are the same
- sini E .7193 because the angles §
, are the same.
Tt 9.66 EF
15 EAAA = _
’ T 3
I'%‘ = 2.90
16)  .cos 44 = L0 cos b4 = — - )
\ . DE/ .
BA —2— = DE
cos
BA \ 4,17 = DE
I .
17y * 10% + 9.6% = AB® 2.%)2 + 3% - o
13.90= AB 4,17 = DE
. ‘ o " B
\ 181.5 .- csc‘§A=E= sec_;B
< ’ ) BA ’
csc B= — - cgec A
3 a 3

A . Thus csc x = sec (90 - X) or

sec x = csc (90-x)




21)

22)

A
L]

. 23)

L |

csc#A-

sec‘i A=

[
\ -
24) \an i A=

25)

a -= cot b B
A . - -
¢ cot _4 A, tanx = cot (90-x)
or cot x = tan (90-x)
0 )
, ~sin A ’
0175 3 . = tan _‘6 A
N cos ‘6 A
2679 sin y Ao = BC
, BA
- ' = .CA\
. 5774 N cos 4 A A
= 3,7321 C singa= g
Y cos 4 A %
m PN '
GA h \‘\
"~ .
BA N~
BC C- . A’
BA 1 o
BC = i = _Cé = cot A
“BA 1 ° BC 3 ,
CA [v:% ) .
" " ..
BA BA <
C. TR > 1 because BC < AB -B
%, -B—Cz- >i becauseCA‘<BA-
BC BC C
” R A 2 1 when BC >CA

A

As the measure of an angle increases the length of the opposite side

increases while the length of the hxpotenuse remains constant,

3




Sol., 3.1-- &

As the measure of an angle increases the length of the adjacent side

«

decreases, while the length of the hypotenuse remains constant,

tath-%—E 7 sinriAi-'-:i:-

since BA > CA

'

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

If sin Qo = 0 the opposite side would have length = 0.

If cos 0° = 1 the adjacent side and the hypotenuse would be the same
/\ length. ) .

true




S g - "+ Sol. 3.2 :1
F il ] . R
a0, : - : - : -
l oA v o
Exercise Set 3.2 e ”"-« ; T —
- . - . “ °
1) AC 2) AE
BA . DA ) o
3) AG - 4) AL ) -5
‘ FA HA )
S) AI < AG < AE < AC d
6) One, because the length of the adjacent side and the hypotenuse are
nearly the s;ané. )
7) Zero, because the length of the adjacent side is very near zero.
8) Because thetlength of the adjacent side decreases and the length of
the hypotenyse remains the same. e
]
1,3 2 4
‘9) > 4 A and . > 3
-~ 1 - /
10) 24 5 am 3 > 3
. L
5 2 1 3
»
: 1 1 .
2) .256 < ,583 d — > ——t
1 ) ’ > - +256 g +383 - \
13) ‘;f > -g- because when the reciprocal of each side of an order rela-
. tion i¥ taken the order is r;vefsed. .
14) isin x - o : .
15) cos x :
16) tan x
17) > - -
18) " > ~ '
19) > . '
v ~.
20) decrease’s

M




21)
22)
23)

- 24)

25)

2608

27)
28)

29)

30) -

- 4 801. 3.2 - 2
‘- %
decreases |
o 4
d?creases .
decreases -
decreases
. —
decreases . f
- . . o behavior o
\§;}?unction value near’0° 02 to 90° value near 90
sine near O, - {ncreases near 1 -
cosine near 1 - decreases near 0
tangent near 0 increages very large..
cosecant very large decreases | .mnear 1 _
| secant near 1 increases very large - °
“*co%angent very large decreases nedr 0

»

The sine of an acute angle is always greater than 0 and Jless tham 1.

The éigiue‘of an acute anglg is always greater than 0’ and less tﬁan

1. ¢

/

¢

The tangent and cotangent of an acutelangle is always greater than 0.

The secant and cosecant of an acute angle is always greater than l.
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;L‘gercise Set 3,3 X

1) . #in 30 + cos 45
oy 1o, 0Tl 14T
@ 5 + > .

(B) ¢ Sg)O + .7071 = 1 2071

¢ : . .
(C) . 1+ 12 = 1+ 1.4162 _ ‘\2.4142 =
2 -, -
e : 2;11 2_
. ’ “\t -
sin 30 cos 60 + cos 30 sin 60 _ e
& + (Ji)

1 3
an L 3y | +3 2
@ 22 2 4

| 1
;T
®) 5 (.5 ¥ .87 .87) 254,755 1
© 1=1 -

1 + tan 45

1t1=%
Til- 2

(A)

. (8)'
© 2=

2 cos 3+ 3 csc 30 -

' W
(4) z<r)'+3<)=nf‘+s
® 2(.8660) +3(2) =.7. 732;

© V3 +% = RE 7321 + a = 7.7321
. ..§ ' N
. 30 + sin 30 t
1 - 2- 2
- J? > 1
@ G % @\ : *,

(B)  (.8660)% ?T O N = ,7500 + .2500 =" 1

“e

[y

Sol. 3.3 -1




‘ g :
. ' . Sol. 3.3 - 2

€
Z cos 45 - 3 cot 60 o, - - ,
o 2P - 3G v F g VBT L
(®  2(.7071) - 3(,5774) = (1.4142 - 1,7321 = -0,N78
(© VT - U3 = 1.4142 - 17321 = -0.3178 .
sec 45 - 2 cos 60 - T
(A V7T -2 =02r-1 _ ;
' Y .
() 16142 - 2(.5) = 4142 : © N/
(C).-\I'Z"-ltl.w-}=.4\ll&2‘, . . .
sec 30 + cdc 30 ] ’ »~
, . ) \
2 " 2 J3 . e -
a & + 2 = + 2 .
3 . . I

(B) 1.1547 + 2 .= 3,1347

. 3 :
2 3 = F = ' >
(5 —[3 +‘2 1.1547 + 2 = 3.1547 .
g -
® " 10) _
2 \/ -
s13
.r .

60 ION




- .
Exercise Set 3.4 - | ~

1) (@) 45° 7' 12" . ~(b)

- . : ‘ 1000x 120 )
X = 432 seconds

‘ 432" = 7' 12" /)

2) (a) 39° 45" 18" by L2 =

X .
s 1000 3600 -

1000x

2718000
cooe - i x = 2718
: . 2718" : K
) LI 7 - \\ " - - -
. ‘ : . L
S -3y (&) 87917% s4v PR R L U
Y @ ™ 1600 " 3600 .

10004 = - :
P y 774000 S
X = 774 ' -, : 7

[}
i)
wv
-
@

774" = 12 54"

. : .
- N AN
. Cor ren 375 [ x T\
e S ~® To000 T\ 3606 -

: . L - 10000
L4 / - .x

» ‘x = 135 Co.

1350000 . -

, - ‘ 135"

2' 15" _ -

o . 0 o 450 x
5 50.5 grads = 45.45° = 45° 27' (b -
) grac & () , 1000 3600, ¢

) 1000x = 162000
.l , . x = 1620

27'. ) i ) ) - ."'

—
[ = T
~
[ ]




b ‘ }( - | - )
'

- Sol. 3.4.‘ 2
& '= o = o 4 -1—50 = X
%g (8 13.5 grads = 12,15° = 12° 9' (D) 155G oo
3 s ’\] * -
. 1000x = 540000
' ’ ‘ x = 540
N N - 540{' = 9' - »
VoA - :
7 (a) 14,175° () 10' = 600"
. . . ‘ ) A~
a y 10' 30" = 630"
. ' 630« _ _x
L ¢ , 3600 1000
A Ce . o x = 175 /
- 1 .
8) (d) 68.3875° © o) ' 23 = 1380"
5 & 23' 15" = 1395%
S , 1395 = _X
- 366 1000
b~ - E © x = 387.5. ,
- - . 387.5 ' ‘
05> = -3875¢ )
3 -~ ° ’ . . .
9) (a) 82.,0833° R (' 5' = 300"
@ . s, ! -
. . . ) 3006 . _x
: - . . 3600 1000
R » T
‘ 36 = 3000
e - .
: ' o o "x -= \83.33
LY . . o 45 —_
- .8—3_'22 = !
. . | .. I . 0833 .
A . o , A ’ 1 ;
[ 10) ' (a) 70.505 - .. (b) 30' = 1800" .
: . " .. “- 30' 18" = 1818" .
Cy\w - . 1818 . _x .
C : 3600 . 1000 .
o < - 3600x = 1818000
_ . : ‘ x = 505
. . + My
. y hd »
.!/':[ \./ 7 85
T . ’ .




“3

©21)

56

Sol. 3.4 ~ 3
.‘ ) -
11)' \81 225° (a) and (b) both obtained by mfltiplxing by .9
12) 43,5° (a) and (b) both obtained by multip%ying by .9
13)( i YR ’ ' o
= a B
. 4 s . ‘sin$ A 1
: ; sin-lj A = 53.1301° = 53°7' 48"
c" 3 A ,m)B=090- 53.1301° = 36.8699°%= 36952112+
‘ " “ . i
1“) 5_ » ¢ -
tan j_ 3= 12
mj 3= 22.6199°
m%2=90-22.6199° = 67.3801° ’
mj 1= 22.6199° = 22°37' 12"
»
- mj 4= 67.3801° = 67022'48"
. v
15)  .9940 16)  78.9905 or 78959126
17) -_error (csc x > 1? Coes 18) error (ses: x >1)
- -
19) x = 26, 1° 200 x = 42,3° '
y 463,9° - oy =41.7°
. ‘ ) 10,2
x = 459° '
o Q')g g'u 52.5
y=59.8 ) . )
- . 3 -
Lt whod .
S {13 ~ YT
) o ” ) ‘4 ‘ '8.} . _—————;
22) x =y = 39,3 ‘ <
! M -1 L%
23) sin x, sin 1x log, 10 +, -
- 2 ' C .
cos x, cqs L Ix, - x —R, —P ' ) \
- H. MS, = H Xy~ <
In, e . . 1. 1
. x X

A




» Exercise Set 3.5

1) - 7.4 (tan) = 46.233°

57.9 (sgc) -

87.4 (tan) ' 43.766°
~5
46.6 (sin)
11.5 (sin) ' 83.2
6.4
49.4°  (cos) .x = 44.9  (sim)

3.0 (sin). 10) - x = 40.7° (sin)

-

x = 218.{04) (tan) "

The plane's altitude 157213 meters.

47°%227 % 47.37°
X = 12:(17) (tan)

The tree is 12 meters high.

t
J32
" x" 7 70.2859 (tan)

S

" The fire is 70 meters away.

AW e N
X 'B*"y 57° 53* = 37.88° . ’

= 4,42 (sin)

The altitude to the longerssiﬁe 1s 4.6 om. *

-

87




Sol, 3.5 -~ 2

.

x = 37,08 (tan) ,
37.08m = 370.8 dm.

1 meter = 10 decimeters

The spire is 371 dm. high.

9

18° 45' = 18.75°
x = 176.75 (cot)

The buoy is 177 m. away.

x =2.56 (cos)

The altitude is 2, 6.inches.

w = 11532 - 14,32 = 5.4
s -

The other diagomal is 10,9.

[ = . -

y = 20.8 (cos)
z = 69.2

The anglge‘s are 41.60 and 138.40\.

oy

- &
* " .CD.= 554.7 (cot) . DA = 4TL5 _
CA = +1026.2 (cot) .. The ships are 472 meters apart,
. ', .

58




D teve (

In A ABC, tan 63,83°

2.0353X%

»

AB 2.0353X
_X +1000 X + 1000

913X+ 916.3
916.3

In. A\ ABD,"tan 42.5°

818.85 =

The river is 819 meters wide,




3.

1

2 Sol. T
/
Solutions to Chapter 3 test
; . )
1) true 2) false
- 7
3) true 4) true .
5) false - 6) false
7) false .8) . true
9)  false (15°03' ="15. 08°) 10)  true
11 a) z + /3 = [2- +13
2 2 -2
b) 1.5731
. 2 .
12 a) f@)z«k(h—)z%i»%-:l
S S i ’
3a 2 .30 & ¢/3j7\ 403 -
3 e 3 3 3
b) 2.3094
y 2 4 43
14&) == + = = i -
SR E R E B M
b) 2.3094 “ .
.
15) 37.255° 16) 178.525°
\ - M‘
17y
. . sin ;4 2°
11-5
! _csc34 2°
’ 10.7.csc 5_4.2o
. \ ~t3.2
10,7 <
cos y = T—TT N =
, -1 10,7 .
y'= cos (7735
' Uy = s2.3° - .

6 -1

S

e




8s.2°

the circle. A .
19 a) W
| tan 23°
'
700 >
cot 23°
. 1649. 0967

.»The plane ’/[

b) 375 mph -

¥

speed is 550 ft/sec.

[y

cos. 88.2°

0. 0314

side of polygon

per}meter of pelygon

x

1

X

= . 0628
= 6.2822

b) The perimeter of the polygon is very nearly the circuinference of

o
o

p« =

T

o
o

-~




Sol. 4.1 - 1

Exercise Set 4,1

)

3)

5)

7)

8)

9)

11)

L)
-

17)

!

_Tan ©3 and cot 9-3 are positive,

\ —

Yy CD %y

y X3 .

23 By =2

X3 ‘ - - Y3

1 . 6 - L

X3 B} y 3 w

\

,23 < 0, Vs < 0 and the quotient of two negative numbers

is positive,

s‘in 9-3, cos 93,,

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

sec 9'3 and csc &, are negative because

A\
Y, ‘ ‘ 10) xa .
\ -, ’ ~

Yy x 3 N
24 12) 4 g
X, y <
4 — 4 $
1 . 1) ‘L.
xl‘ ‘ y4

- — a ’ .
sin 9'4 < 0, because Y4 < 0. Cos G-A > 0 because x, > 0,

sin 9-'4’, tan 94, co‘t\&l‘ and csc SA are negative because the

quotient ‘of a, positive number axlg a negative number 'i‘s negative,

. . , 1
Cos GZ and sec 6-4 are positive bemmuse x, > 0 and % > 0.

.

-

sin 0° = ordinate of A _

= = 0. A = 1 0
.distance to origin ’ (1,0)

N -

[ (=]

-




0
8in 90" =
)
cos 90° =
S
sin 180 =
cos 180°
o
sin 270
cos 270°
sin 360°
o8 3600
ta; 0O =
tan 1800‘;

o
tan 270

abscissa of A

distance to origin

ordinatre of A

distance to origin

abscissa o¥<A

distance to origin

ordinate of A

distance to origin
Y]

abscissa of A

distance to origin

ordinate

distance

abscissa

distance

ordinate

distance to

[P S =

abscissa

distance

ordinate

abscissa

grdinate of

abscissa of

_ordinate of

Sol. 4.1 - 2

a 1; A= (1,0)

= 1; A= (0,
= 0; A= (0,1)
A= (-1,0)
(-1,0)
(0, -1)
= (0, -1
(1,0)

A = (1,0)

3

A= (1,0)

A= (-1,0)

;% is undéfined; -A = (0,-1)

" abscissa of
ordimeee of Y- =0; A= (1,0

abscissa of
S .




OAal’ OBaAB--;'_.
-2
/At(—"Z\E-’L
TR WS V- ZU 7071
2 T2
@&
OA=1, OB=.5 AB* .53
(-.5, -.5 §3) '

cot 330 =

W/g

1, 4B.= .5, OB = .503

A= (.Sﬁ’ -

sr 3 -

35)
A
‘/'sec 300 = %
A A
36)
- i H— - ;
. v b

»

-1.732 ,

OA=1,0B=.5, AB =.5(3

L}

T A= (.5,

sin 600 T ﬁ - ‘.5(1.732) = .8660




39)




- 4
. —.— - ’ '
v PR ’ . ~—8ol., 4.2 -1
- \ N >
Exercise Set 4,2 * . 1 ’ .
' . . . L %%
i
N . - ' ) | .
1) & A | sin8-| #cgs& tan®| cot®-l sec®| csc®
N } ‘ ~ - * T T
acute i ) lst quad. pos. {1 pos. pos. pos. | pes. | pos.
. obtuse 2nd quad, pos. .| neg. neg. neg. } neg. pos,
reflex’ < 270 3rd quad, neg. neg. pos., pos..' neg. , neg.
R 270<reflex<360 | -4th quad. neg. | pos. _neg. neg. | pos. ! neg.
2) A.'secant is a line that intersects a circle in exactly two points.
N N L A e
4) secze- T ., - . -
2 . ’ N
5) csc & . . \
- ‘ ‘
6) . ‘negative; sin in 4th quad. is negative
7) positive; cos in 1st quéd. is positive . .
" 8) positive; cot in 3rd quad. is positive . s
. . . .
9 negative; csc 4th quad. is negative. '
. .
10) . positive; all functions are positive in the lst quad.
! . . -
11) negative; tan in 2nd quad. is negative s
12)  ‘cot 725° = 11.4301; 725° has its terminal side in the lst quadrant.
‘cot 725° = cot®s® .
[ ‘ o l - (o] : (o]
‘ 13) tan 1020° = -1,732]; tan 1020° = tan 300
. . ’ . L ’ ’ . ‘
14) *cos 512° = -.8829: -cos 512° = gos 152° ) ‘ Y
. 1
15  sin 1432% = -0.1392; sin 1432° = sin 352° . ~
Loy o . o . o ’
16) sin (-115") = -0.9063; sin (-115") = sin 245
17) cos (=90°) = 0; cos~(-90% = cos 270°
‘ .Y ¢ . -
18y tan (-200°) = -0,3640; tan (-200°) = tan 160" ’ )
19) ,° csc ¢-290%) = 1.0642; ésc (-290%) # csc 70° v B
- . . 1y

. “ .
- .
' . € *
. - .

36




. 20) -

25)

330

180°

225°

120

210

A

"90° = ¥(360)

k(2

.'
W
~J
wn
o
N
ool w
-

.3

%(360)
. %(2

.625(360) =

A

5
3 (

.92(360)

—
—

I

[
N

1
3 (360)

v’

-(

[

¢ 58(360)

an;

(

.96(360) =
» - e

.96

7

Cor

™

~
s

) =

135 =

750 (2% )

™y = 7

=1

¢

>

21y =
11 360
12

(?4?')=

.33 (360)

o
21y =33

= (360)
2y =

23
2% (360)

@y -

%(360r\\

S

"5 1

.375(360)

3
= z2%)

.

62502 1y

9167 (71 you

/

>

’ /
13T ) =

3.7 uhits -

-

A

0 ‘unicts

= 3
4

=3, 1-units

=

¢ .

=-1,6 units

o=

4

3.9 units )

5.8

mits

2,1 units

Sol. 4.2'- 2°

L

= 2.4 unit;

e



Sols 4,2 - 3 -

38

. 4
R o N
7
.\ -
i
. 1
. ' N v
N\S ) y
. 5 ¢
\ ‘\
RN
OR = cot & .
ON = sec®& -
OE = csc B
lk . . N .
31 ) = 3
) coskX = 5 = .6
P '36‘ l N A = 53.1 &
4 % J & = 180+ 53.1 = 233:1°
L(’B,'“) \J(
.’ . ‘ o
X 32)‘. (_l,m\ tan o = + d'3' = 60 |
s { G i o 8 = 180 - 60 = 120°
Ly ]
~ .'L.l wd
. 10
33). . A .tand. = "7
e~ : A = 55.01°
- ’ -) g
- 6 = 360 - 55.0 = 305°
'A \
~ /



Aruitoxt provided by Eic:




* ‘Exercise Set 4,3

v

L . 2958°°

-

. 0175 radians

”

180°

3) ™ radians

g

&
(?870‘)

”

/”\ radians 1800'

v

ﬁadians

8
I

n~
3, .
(z) -

N

conyért radian measure to

" A T157 prog;:ams to
) . LRN

1

00
01
02
03
01
05
06
07
8. LRN

RST

4
3

13) . 7854 radians or- @ radians 14)

[

——

nmn-

11): 4,1888 radians or I'radians

15) radians

1. 0472 radjans or 16)

17) 25236 radians or(%@’ndians) 18)

) {
‘ 5.7596 radians or

(—161— ? radians)

g -

19) ' 20)

135

12)

degrees = x radians

)

x degrees

%)  70.47380

8- -120°

10)  -8594.3669°

1

decimal degrées is:

]
P I 4
3

2. 225}3. radians or 0. 708 radians

N

4.2542 radians or 1.3542 7" radians
-0.2732 radians or -. 08701l radians

9.4771 radians or -3. 0167 4" nadians

397°1% = 397 250

6.9333 radians orW

2.2069 (e radians.




s Sel 4.3 -2

- -
v
-

AWMmTI 57 program to convert degree a;1g1e measures to radians.

' LRN X '

‘00 ™

01

02

03

04'

05

06

- /S. (gives radian measure)

- 08 :

09 2nd T N

10. = , ' 4

11 R/S (gives radlan measure in terms of {l\) '

12 RST .

. ‘ ¢
.14, tan 548° = _tan 188 which I positive

L4 - ——
.98, 58.3 radians. is close to 90°™~
/‘\. ~
-1.24, csc - 2.3 M radians = csc - .3 radians T
: csc in.4th quad. is negative

r

tan - 93935' £ tan -93. 15.97 .
ste f

- tan -93935' .is positive becaus it is in the 3rd quaadra\nt.

3

cot g-’z cot 67.5°




[y

Any value'of ©, -sin ( ‘*FS')?, =
. ) k'
&= 270, 90, 450, -cos (+&)°

Any valué of &, tan'(360 - &)°

Any'value of ©, cot (360 - &)°
. L
09, 180°2360°, 540°, 720°

]

90°, 270°,450°¢ .

sin (360 - &)°
= cos (180 °+ &)°

A o
-tan (&)

-cot' (&)° "




/ R B g

- I d ) / . . o
. Sol, 4.4 J1 -
' !
[ 4 . - < ' A ]
Exercise Set 4.4 , : L .
7 ‘ , : , o
I4 “ . M . . . ~
‘Checks often reveal small rounding and approximation errors. ) *
. 1 Q“' . ! ' . , N
. 1) 3cot® =303, 2y s & +‘%— = 0
. 4 w
& = 30, 210 . P & = 1506} 210°
D . . ' o v N e
o . check:, 5.1962 = 5.1962 | check: ‘2 x 10710 2 0 s
. . ' - ﬂ’ , 4 . )
. - . ,, . .
©3) 2 cos B +7 = . 4) 5 (sini &+ 1) = 4
A - B ) )
v | cos BN — y §J= 52.08°, 127.92
the solution set is { } - check &4 = & ¢ .
cos.®& > 0 for all &
5 8.6 sin ® = 1 - sin®f 6) 5 cos ® +6=.7 ,
¢ . . i ‘ ’ . . &’
© 9.6 sin® = 1 ‘ U & = 78.46°, 281.54°
. . ’
B = 5.98°, 174.02° . check 7 =7 .
- —check: ' .8960 £ .8958 : : .o
. : ' , ' /
. . 3—6 - - )
7) 4 - (2 cot & - .9) -3 cot B =1 8) ) ﬁ;-%f—z—= t‘—3-?———2 :

4 - 2.cote—+ 9.- 3 cot®& =1
: 3.5 (tan®+ 2) = 8,1 (tan B - 2)

b

5.5 cot.®& = -3.9

. : 3.5 tan & + 7 = 8.1 tan © - 16.2
i & ='52.05, 232.05 ‘ ' ' :
< . 14.6 tan ©  =—~23.2
dheck 17=1 S
& = 78.79°) 258.79°
, ‘ _ . , ‘ '
A _ . \R " Ccheck: .87 = .87
9) 3(tan & - 5.6) = tan® 10) 1 - cos®_ cos g '
. ‘ ’ 7.1 '
-3 tan e - 16,8 = tan & *

1 - cos®= 7.1 ¢\oss-
2 tan & = 16.8 o '

- . ‘_ ’ > . 1 = 8.1 cos® -
- & = 83.21°, 263.21°
va ' ) 82.91°, 277.09° = ©-

check " 8.4 = 8.4

o ‘ | 1()3(/: _ \




~

1) .2 tan¢ +:.57 = 1.23

.32, 3.46 '?ians

13.). sin é = cos(—;-/‘\' -¢ )

15)

'

%

check -

1.23 = 1,23

054)5 2

'Ut:an x+ 3

tan x + 3 =1

" x

- 1'=0

{ Sol. 4.4 - 2
12)* sin ¢ +1.8 = d?'
. ¢ = .45, 2.65 radians
: check 2.23 T 2.24
( 14) cos ¢ - 1{{: J7
‘ the solution set is { } .
* cyos ¢ < 1 for all ¢ ,

<

-63.42° = 296.57°, \116.58°

T check: 6.52 x 1071 = 0 : T
16) JZT-Zcosx -3=0 17) U1+ cos x = 3Veorw
. 2 -2cosx = 27. 1+ cos x= 9'cos'x
a-'2 cos x = ‘25 1= écos x /’
) Ccos x = -12.5 82.829 277.18%= A
! the solut'ion set is ( g * check; 1.06 = 1.06 ’ i
'c\os x>0 Oor allpx | ’
189 N1~ sinx = ldl.—?— "19). NETTa R .
y
. l1-sinx= 12 r ' tan x = -4
T x o= 53.13°% 126.87° x = 284.04°, 104.04° f
check: F.45-= .45 _check: .1.0004 % 1 - ' |
' g ,
.. 20) sinx = .9149, sin x = -.9149 '

x = 66.19°, 113.81°, °

cheék: .837 = .837

- » o

P

293.82°, 24;)9

104 - -

~ 4

*_

LS




tan2;<= J3 oo

3 -1
2

tam x = 1 -3

the soluéipn set is{ l -

2
- tan Xx

&
since 1 -3 <0 gnd t'anz x>0,

>

S
' LK)

cos

tan

cot

sec

csc

sin

"0' ) cos
y & “1\9[ . tan
e . . cot

- $

* 5ecC

N cscC

-
3

]
<X e X N %

-

(o}

(90 ¥.©)
- 3

(o}

(90 + &)

(o}

(90 + &)
(90 +©)°
(9 + ©&)°

e *‘-G‘)o

(270

\ 105

e

1

1<

Wl

i
-
. 4 , .
. ° t
. o x
C/ . o
‘ o ' _ ‘ o.
. . : >
= x =:co's'9'° '
= -y = sin e-° ‘
= ¥ -tanG’g '
“cot. = - cot@®° ’
y = = -CS8C 9‘0 ' . |
= < =sec@’ L
. e l
-®)° = .x = - cos e—‘: ~
(270 - ©) stn®° .
-8y’ = X oo’ '
ey
-’6-)0 = -:—i = tan®° ' N
-9.)°~:= —_—;- = —csce-o \ 7
(270 -8)° = L0 sec 9-0‘4 ' .

e b

3 cos

2
cos

X
X
91 = _cos x
24.85°, ,335.1§°;
155:15°, 204.85°

'2.47 = 2.47

]

»®

(90 -&)°

sin

MWl = % M <X «

cos (90 -&)°

tan (90 -&)° =

(90 -8)° =

-8\° =
hadiV 4

<

<

L]
[
<
[}
]

‘A



A(“"ﬂ) sin (270'+8)° & -x. = -icos & °° oo

- - . o~y

cos (270 + &®)° = y = gip &°
;. ‘e .

d ” ’ .
4 J\:/‘ Ay . tan. (270 + &)° = ;3 = - cot&® .
Y k_‘ ' . ‘ ) [N A
-cot 270+ 8)° =2/ = - tane® .
. s 2704+0)° = 1 o cscE° C
AR o(«&,"‘) . o { Co P '
v esc (270 + &) = = - sec & 2

™~ . ' X : ’ “ !
| 23) "£(90 - €)% = cofunction (é—)°, °s & < 90°
- where f is a t‘rigonometric function and sine and co§ipe, etc, are
cofunctio;ns. , ’ B ’ !
‘ C2)  |f( 90 +e)°] 2 cofunction (&)° | ; '9°¢. & < 90° ‘

' v
where *f .is a trigonometric funetion, sine and cosine, etc. are cofunctions.

“ .

" and the sign of the cofunction is determined By the s:ign of the function in
the 2nd quadrant, ! _— . - .

25) lf(270 "9-)01 = cofunction (é)o , 0°< & < 90° .’-

where f 1is a trjgonometric functiong.sine and cosine, etc. are cofunctions

and the sign of th:: cofunction is determined by the-sign of the function in

.
r s . N

the 3rd quadrant.

26 i a0 o an®

) £(270 + ©)|'* >cofunction( &)~ , 0°< & < 90 . ’
where f is a trigonometric function, sine and cosine, etc. are c§>fun'ctions
and fthe sign of the cofunction is determined by the sign of the function in

A

the 4th quadrant. .
’

/~“




o o0 , . , Sol. T 4.
- " Solutions - Chapter 4 TEST . '
@ . T
/ ,,( \. ']_) -COS8 7b0 ; ]
2y 2% e : ' ‘ .
N . ' ) . / .
. ™. -sin x. : S
1 . 4) 459 '
S | - v
. 5) -
2. - ‘ , - -
6) 210°. .
- . - :
. 7) 135°
o \ N . / + \
. 8 .8 or:t/S \ ,
9 4%/5 - ’ '
10) -24/25 or -.96 - '
. ¥ ,
¢ B (3) SN
. ~ ) g .
12) (2) - . ~ . ; -
13) (1) .
. / %
14) (2) '
Sl
. 15) (2) - \
l16a) ¢ PD . ' ¢ L.
_ b) oD
] \
: ¢), TAC , »
9~ Op, ' . ,
e} AB [, ‘ \
' L '




Exercise Set 5.1 . . ’ a0 Ty T ! -J. *
. . . ' v o /_A a
(-3 - .. £ :
@ ol & | A § |2l ol O Y T
\ x{ s .| 3 6 | 9\ 3 18).9 | 2 9
. \o! 0.17 |-0.35 | 0:52 | 0.70 1,05} 1.22 | 1.40 | 1.57 |.3.75
N - SE oo
cos‘x“rl SCRINSTN I A 1) S50F 3| 17| o -.17
;. . -
) ‘uf [ oA | AT g{l‘}w uft | o | it 101,
x{ 18 3|18, 3 9 18 - 18 9 -
11,921 2,09 2.27 [ 3.04 | 2.62 | 2.79| 2.977 3.14 ;.3.32 , 4y
cos 'x SO VA I S A N T IO 2 B VA8 BT 3 (S T Y B I
’ . - [
AN 0 - . '
1 | uftpaaf | W |2sf | B 3T
' -x{ 6 - 9 18 | 3. [ 18 9 2
o .\ | 3.67|3.86|4.01 |4.09 [4.36 | 4,56 [ 4.71
. ! . ’
cos x -.87 0 -77 | -.64 [ -5 [-.36 -7 0
’ ’ .
I~ .

»
1

R
q
L
[

f . -
. ~
cos X .64 77 .87..] .9 98 | 1
II1 I I T T T TTTT rous)
ﬂll ; YLf 'l; i Py .
N - e
. )| 11 1 !{
1 1
1 Iy . _
i 1 i
1 Ll - H .
- L i T
T T | T
)1 i L1 L
R ! -
18 ‘E 3 %r 5 1 pY
eeenmms ‘ - J i
)1
L

v
i
U ! 1
. " 1
LI 1 "
h i — } 14 e
- ! 11 1 14l 1
Il J e 8 i
E | ? T + ~+-
| n t y
> i iy N A s 74 M
t TT 18
1 i :
= L) .
; LB RS LB Ll
1 e D EAEES BN 1ol e ) I 1 L i
il B RGN S SRS ER R T i 1L M 1 41 1]
. 4




1
1

4+t

} "
) 1

- &

for c'aach of these tables,

—

L3

’

i

109

1

.The HP- 33 and TI-57 programs on p 5.1 -.4 of the text can be easily adapted
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¢ ' ’ - ' <
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C . ) Sol. 5.1 - 3
~ . ‘

s . . [
1) . cos x =y decreases in quadrants I and II
rd v .
“increases in quadrants TII and IV
» 3
"is positive in quadrants I and I{

.

{

is negatévé in quadrants IT and III . \.
£ : . :
. 2 the amplitude of y = cos x is 1. ‘ _ ‘

9 3 . y
3) the period of y = cos x is qu or 360°,

4) 2nd quadrant ' _
. I .
5). 4th quadrant _ <\\_’ - !

/ .
6) 2nd quadrant ' .
17 7 . . « . - .
7)  3rd quadrant -
r~ )
8 2L (225
9) %(270% ) - )
10) ‘7‘@ (320 R | |
11); tgey have the same amplitude and the-¢eme period.
12)  they do not have the same variation — ‘
13 - 14) ,‘ * )
f 4 ’ £ .
A
P T 1 S S 1 A 1
12 6 4 ,‘ 3 6 2 12
x
/0 .26 .52 79 | 1,05 | 1.31-] 1.57/1.83
. \ 'I .
gin x + cos x 1 1,22 1.37 -1.41 1.37 1.22 1 .71
sin x -~ cos x -1 -.71 -.37 0 l .37 .71 1 1.22
. A “’
» o~
| | s | uf |4 | uF | A
3 4 6 12 .12 6
’ X . B AN
2.09 | 2.36°| 2.62 %.88 | 3.14| 3.40 | 3.67
B . ~
sin"x + cos x | .37 0 -.37 -.71 -1 -1.22 -1:37
sin x - cos x 1.37 1.41 k 1.37 1.22 1 .71 .37




sin x +

.
) - LI .
A . !
s
wt /
v
\ .
—
. K r~ ~
[Ta) A”_.L o~ lal ™
wy . - -
. ~ wy 1 —
— 1
o =l
2 .
~ et o~
=l o r~ o~
N . . -
; — < ' -
N 1
L
‘ —
~
? o~ .
- * - (22} 3 -t —
[ '
vy [ —
3, Allup I o~ ~
—i0 » . .
° & < - '
o ™ 2 !
&3 J_m
’ o r~ r~
- . s} e )
mr [sa) - » -
A,_ ~t r= '
o v )
kN e _;E.,_i:\i
- =
. ' e
Auu_f.» | -t
4 [Va) . .
o - O
. 1
) .
Searrle, A
»
‘W
o]
@ - [ ] 4

sin x -~ cos x

~
>
- ’
&= ®©
~ - .
- Vel — —
- '
.
A‘ o~ N o~
ey e O ~ o~
| . . .
o~ "3 7| =
'
A’ (Y~ ™~ ~
~ oy o
—~|w0 . . .
w —i
o \. -
6‘ \1
“ K of N
l_/.» " .
I~ - -
w| o '
. b

-

+ cos X

.

S1n ¥

b .vc. “
44 - *
44 -4
b ¢ H-1 119 g
-3 - -
34144444 H-H- 1N .y
- 1 L
S ag T
P 44 F -4- s
~$-4- -4 P - - b4
4
- L - 44 44
44 FH 41+ - - -
-3+-4 34 ur rﬁlr - 4 L J -
3 e b1 + \:LI.—
+ 44 : 4
-4 444444 + 4- -4-4- 1+ 4
141 2114 e |14 4
14 -4 44 .
4144
<44 (L 18 - -
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o .
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143144 14} 4414 -4 44
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.
*
J1LE 4 - 141 45 4
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b 4-3 14 43 43 4.4 - 41 5 $-1-
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4} - .
1.4
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1 af) o4
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x
AR I xt
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An HP- 33 program for this table is

ENTER

STO*1

01

02

~

f SIN

03

7
ld
¢ .
L4 -
\ .
Y L ’
Pan '
'
o .
— . —
m - * -t
—
S 28 1 8
- 4+ O
<
TV WO 0O NO — N
OO O OO  rd vl
r‘l\ '
N .

14
17

[ ]
Q
ERIC
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Exercise Set 5.2 LA . . !
o ‘ 5
1) tan (-50°) =  -1.2 A o= "
: v . o . ' . !’
' x % -50 - 180 = -230 =.-4,01 radians -
x & -50 + 180 = 130° & 2,27 radfans. - ST
x & 130 + 180 =310° = 5.4l radians )
2) 'x £ -5.8 radians & ~332°
— . o ) J N )
* -2.7 radians = _-152
. -3 X
2 .5 radians & 28°
(/ : s, 0 , | ¢
- = 3.6 radians = 208 . . -
. o]
3 x = _4, 25 radiang * -243 .
= -1,llradians = -63o “3, i .
- f’2:03 radians = 116
: 5,18 radians: 296°
4) 0°; {57,45°, -257. 45° . .
. . % < -
0, 4.749341, -4.49341] radians - J
ftan 0 = 0, tan 4.49341 = 4.49342
fan (-4.49341) = 4.49342 R
'Y(\\ 3) " The graph of 'y = tan x exactly repeats\itseli every 180°. ..

6) ) Examples of functions with asympotes are hyperbol;s

4
, 2 2 2 >r
.(xy = k; ax - by =c¢) and expcnentfal functions.
! o ! -
7 -8) - xX_ 4 sin X + tan x ° tan x - cos xJ ~
] P ; s
0 0 -1
b _ U
( - 2 { - '&‘ ‘o -7 8 . \
\—- 2
; / 4 i 81 ~ s IN v {
sy o
.6 : 1.25 i -.14 d 3
¢ ‘ ¥
8 | 1775 i 1 33
) I . - . ~
1.0 | 2.4 174 1.02 \ .




L. e ” NS
v / X
: . Sol., 5.2 2
7:8) continued VR -
X sin x + tan' x tan x - cos x f
1.2 3.5 f ’2.2}
v ’ .
S WA 6.78/ .. 5.63
1.6 -33,23 - e v -34.20
o — A
1.8 -3.31 ‘- . -4.06 -
3 2.0 -1.28 -1.77
\ : ‘ K ¢
' 2.2 _ -.57 -.79 >
| , . .
2.4‘ -'24. -118 .
1 - N ¢ e ra
' 2.6 ~ -.09 .26 /.,
[ A
2.8 -.02 .59
A -~
3.0 & -.0014 .85
3.3 .00009 1.06 ’
3.4 .008 A‘1,23
3.6 .05 1,39 ,
) 3.8 v .16 s 1.56 ) —
&, ’ .40 1,81 \
_ £ , N ¢
© 4.2 .90 ; -y 2.27
'
S (s Y14, 3.40
h.6 .87 8.97 ’ .
- ‘ t
° .
4.8 / -12.38 / -11.47 g,
5.0 -4,34 ) -3.66 - ) ‘
) ; *t‘: i)
5.2 -2.77 -2.35 |-
‘1* R “ . ', \4,/
5.4 -1.99 -1.85
" -5.6 -1.45 4 -1.59 !
5.8 -.99 R A
6.0 -.57 -1.25 - .
\ ] “e - n08
‘ |, 6.2 17 1 ,
6.4 =23 114.1 . .88 .
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SO].. 5.2 - 4

-

An HP- 33 1:>rogx'mnf that can be used to det.ermine vglue:s for this table is

Y

01
] 02
b o3 -
) 04
05
06 .
0t
. 08
09
10 _
11 .
12
) .13
14
3 15
’ 16
17
18' .
19

'S

H

g R&D

ENTER -
ST

‘ f SIN
RCL ‘1
£ TAN
+

4

,R/S

RCL 1°

} STO 1

116

2

] / ! t

’.

f TAN

£ £COS .

f cos
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~ ’ A B )
.Exercise Set%§.3 ' ‘
(1 - 3) N ] “
X cot x |7 sec x csc X x cot X sec x _c%c x
: : =
-éﬁ‘ erfor” ' N . error .g.t 1,73 1-. 15 2 "
uftt g s 1.15 2 . I }
6 . -3—- ! .58 2 )' 1‘15
-5t
- . 058 2. 1 5 ~
3 ) . . (l %ﬂ: .| small - large - 1
. :
—_ large - large -| 1 |
> |- larg ree - 213‘\ -.58 -2 1.15
of -
=4l | ..s8 -2 1.15 #
3 . . -1, -1, 2
] {.6. ‘ 1.73 1.15
-1 | -
) e -1.73 - -1.15 2 T large *| -1 — large -
-’? large + | . -1 large - ’ _7@ 1 1.73 -1,15 -2
s . ‘ L4 oy ] 6
%ﬁ\ L e of | 2 1.15
2 s ,
-2 ' n
=2t .58 -2 -1.1 A :
3 . = small - | large H -1
4 " ' :
7 large - 1 large 4 -1 I 58 2 -1.15
AN '
-t ( T
= -.58 2 -1.15 119\ . :
N v —_6 B\'1.73 ) 1.15 -2 ¢
) -4 ’ J.
- -1.73 1.15 -2t A | large +] 1 large +
L ’ M . § [—
0 large + [ 1 large + _ )
. 4 ) R *
N " \ — )
Yoe 1 1 7 [N .
\'7} M P o
. N



Solo 5.3 - 2

k) -

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

An7HP- 33 ' program that can be used ‘to determine values for this table
[ . 1]

——

i 18y« °

[l - »

e rmw + - oo
— -
—
S~ [ d
”

3

20

. ‘ A
_3:;1!1 all reals . all reals

x > 1 and x >1 and
x ¢ -1 x < -1

range ? ail reals

discontin- at multiples at odd multiples at mu}siples
uities of M of T2 : ~ -ofTl

"y

amplitude unbounded unbounded unbounded

-
4

a -

variation /0f cot x: always decreasing as x increases; cot x is positive for '

~ . n S
the tntervals {... (2T, -3, T, L), 0, 4), (’n‘,g)...}

. ~ _
cot“‘ is negative for the intervals { (- ﬂ -’IT’ )y, (-~ ’E‘» 0), (-z-, ll )y

Vo .
( -

3

118
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{ Itz

w
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Uy o - . o
| o]
g R e
[+ L)
(] wed - )
e - n
g X ou_z - —_
> [a) \Au“—z o .
] v [ 3a] > [}
[ ] ' 19 [
o ~— [ 5]
=} ~ m 0
ol - Y T
~— T - ot "
M . . Y » Q
Q Y . - Y [ 9] =1
("] . | W . o] Lol
[ et r
nOuO ’S . R &) Y 124
g — - ) -
0 - ] L] od o
o ?u — - . »
U I B
(3 - | o]
5o & 3 g
Anu o m : e .
o~ o od - -
)
L N [ .o -
» (o} o » ~—
- Uyt U «
O WU AW_?_
(1] [ (] ] [3a]
w A" > > o
. ol
Wt q A S B U Y
> o e o  °
g o o o o 01_
m [< " Q. . .m ey
Fe) Fe) g
o o
ol ol
] o
> >

/

positive for intervals,

’I\/»’ -

I

{'...,.(-2

veey ('/u\; 0),

{

negative for intervals,

1AL

il

ey

P

IBEI

AN

SHE

——d

d
b VI

IRAERERRR]

T1

11

=1

-

BBt

ol

13
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/2 out of phase.

are

cot x are mirror reflections

= tan x and y

he graphs of y
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of one another at the points
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v'evai oo Cas+ §
o wdett e o - -

- vV

A

L= L "

3)

5)

9y

11)
13)
‘ 15)
17)

19)

1)

7)

amplitude: 1 2)
mp > ( )
'period: "2®. radians or 366°
frequency: 1 cycle per 2@\
e
amplitude: % . 4)
period: 1200, or Zﬁv N
. 3 N
frequency: 3 cycles per'Zﬁ: .
amplitude: % )
. A ,
period:. 90° or %}

L 4 R N\
frequency: ‘4 cycles per 21
amplitude: 1

'72° or

period: —; a

: . , . .

frequency: - 5 ‘cycles per 21I° .

amplitude: unbounded " 10)
s ]

period: 120° or Zg? .

- n

frequency: 3 cycles per 2l

y = 2 sin 2x 12)

y = .53 sin E:g 14)
= : . 16

y =4 cos x . )

y =4 cos  x L 18)

max = 2 . ’ 20)

min = -2 \/

max = .5 : 22)

min = -.5

-

period:

Sol, 5.4 -1

amplitude: 2
. ' ~
120" or

sedad
periou:
b

frequency: 3 éycles per Qﬁr

amplitude: 4

-

period: ’ or 360°

¢
frequency: 1 cycle_per 360°
Lo
amplitude: - .7
period: 101T or 18000

cycles'per 21}

W=

frequency:
amplitude: 5

period: 4ﬁ¥ or 720°

- o
frequency: % cycle per 24

amplit:.ude: unbounded

A d

~
0 -

60 or g .

frequency: 6 cycles pel‘Z?’

v = % s%p 2x

‘6,2 8in 2x

4 cos 4x

4 cos 5x

<
"

max = 2

-2 .

g
re
=]

"

12

-12



. 2N . Y

© S Sob. 5.4 - 2
23; o "
%uﬂction | _period j ! ampmude . . frequency
y = sinx . 2’|}'or 3605 . "1 per 27
g 'y = 5 sit; x — 2 or 3600. 5 1 pér 21 {J
K ‘ ):- sin 5x * 2%'\ or. 72° = 5 per 2T
' ‘y ;‘5 sin S5x 2—? or 72° 5 - 5 per 2T
;"- cos x 2T or 360° 1 1 'per 2 . .
v y=5cosx Lo ‘or\o360° o 5 . . 1 per 20
y =5 cos S5x Z-Ig-\ or ?20 A T 5 pef'zfl\' e
- - . \

. - \ . . . A.,
24) The Period of y = sin 2x is ﬂ\' while the period of y = sin x is 21l ,

< 25) The period Js how long it takes to complete one cycle, The frequency

is how many cycles'; are completed in Zfl\' . a

~

. 5 ' ’ |
. 26) The amplitude of the function y'= sin 3% is.l. N -
S 27) See graph,
‘ * ‘, L)
J T | T i 12 T I L L T T T
T Nl T
d i
= —< + +
Sy o
+ -+
ui
v,
T o
- 1 A
I. Ll
N i 1 o )|
=e =+ + -+ }
14 ] b
(3 e
n 1 2.
- N - i l
. T
H o
s
- 4
v
i
- ra
fT LR L !
I . & ol il | -l | I _%I {
. - - 3 . . \
4 (b) There is one point of intersection. : i /
- * - 'y * . ~ . .
A - - - .
A . . Q . . ]‘ . ,
" £
- L
. .

RIC: .. . & 122 —




*
E4 .
Solc 5-4 - 3
4N
A
28) H HHH + |
! \
L] 1 Y
-
4
‘ 4
: S2ary e
4 INT
2 -+ T
4
}
I-- L - ’
(b) There is one point between 0 and ,ll\ where 3 sin x = 3 cos X.
29) '
’ [(ssann T T
11 : -
- -
.. . l : ;
1 . -
i - .
s ] | B \
i s - l
T ¥ oo
N «@ & B
1 + 1N B 4
E ¢
| .
, :
I
. [
4=
L
' h 1 I N .
& ° )
(b) x 6 (347).
x & 2,5 (1439 .
. v - 3 . .

ty




v

Sol. 5.4 - 4

.”||I

-en
-

18

M

30)

1.3 (76%)

X

(b)

T

L]

-

11

)

T

1

[y
T

5 (286°

I8

—

ive
37,1 2 -

S

Tt

p 4

s
2fE 12

gt

ot

124
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Aruitoxt provided by Eic:

IE ©




Aruitoxt provided by Eic:

E\.




"

.

35). None of these apply to these functions.

36) None‘épply because these functions are not of tﬁé’form y=4d f (p"* x)

where f is a trigonometric function and a and p are real numbers.
- .

v
» .

ERI

Aruitoxt provided by Eic:




Sol., 5.4 <

.38) 2 sin x cos x = sin 2x

sin (x # y) = sin x cos y + cos x sin y -

sin 2x = sin (x + x) = sin x cos x + cos x sin x = 2 sin x cos x

/

-

(39 - 41)

P .
42) Each of them is identical to cos 26, .

-

cos.29' = cos, (G-PG) = cos&;cos& - sin @ -sin ©

I-cose' -sine-

3

bg.t cosze' = ] - sﬁ‘}z& so

b P 2 2
c(o‘se' = 1 -8sin & .- 81~ & =1-2

cos 2"- cosz,_b - sinz&
. 2
but * sin29- =1-cos & " s0

2 o 2 -2 ‘
cos B =cos® -1l+cos@ =2cos@ -1

wI ‘e

~




Sol. 5.5 - 1

00
a2
~ 1
.. N\ -
J - -_K.,.!\.d
Y
c ~»
S
FARE o
n -
. \J y
.m ' 2
@ { -
vy o .
-\h ]
\& ,
& \.@ N n
ol \wn
]
8 & ) .
wl| o~
o s
H o= ! o~ .
. . . o=k




Sol. 5.5 - 2

(3) '.f ( 85'

v 129° vV




e -

~

-

L4

11)

A Sol. 5.5 - 3
Function and Inverse / Dou;aip L Range - 1
£ :A‘y = cof x all reals except all reals )
. multiples of ‘il -
'1 - '
f :y= cot 1 X all reals all reals except
'mul‘itiples of i
n e ‘ '

f :y= secx O<x<i, x#¢ - (- 09, -’1]U[1,+o°)

-t f\

£ - ysseE'lx

| i

A f:y=cscx

(-, -1JV 1, +00)

-1 . -1 =+ o
f :y=csc x -0, -1)_ 1, +o® -5 <
L Eory o (-oo, -1J U [ ) <y 4
y#0
3
( 12 - 16) see graphs .
- /
S - ’ ot
- () o
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(4
Sol. 5.5 - 5

(17 - 18) Various graphs e.g., f(x) = ex, f(x) = In x;, .f(x) = x2,'x30,

f(x) = |, X . A function and its inverse are always symmetric about

the line y = x. ‘ Q/\

19) tan x = 3in ®  Given: tanx - a b —
// cos X . ‘\'ﬁ
s ( < Find o
) : < -~ )
> 7
. l' 7 :

1

cos x T_-z-
1 +a .
so x Arccos("—‘rél=?.)
Y1l +a

45078 | g tan

. 89,9987° because the principal value of an angle whose tangent

is ’)’ large POSiti\;’e number is close to 90°. ‘ A

45678 | g in

‘error because -1 < sin x < 1 for all x.

45678 | g 0s” : , RN

error because -1°'~ cos x _ 1 for all x.
-1

45678 g8 llx 18 tan

. .0013 because the principal value of an angle whose cotangent

1

is a very large positive number is near zero.

0 g ;-IL g sin =

error becduse division by zero is undefined and 0 1is not in the

-

domain of f(x) = sin-l X,

(a) g rad g i~ 2 2 lalg g cos

. .~ -
(db) .8807 because the principal value of sec }- -g— is .8807 and

A\

sec .8807 & o~ . (.8807 radians = 50.4598°)

If a function is one-to-one then every element in the range corresponds
to exactly one element in the domain so {ts inverse is also a function.

Other reasonable restricted domains of y = sin x could be

-

132




! " sél. 5.5 - 6

2

.

’
N “r’ i s
« DOt & not . not . just
function continuous 7 centered right
¢ ‘ . ’
_,\_} é
28) They ate commutative with respect to compdsition.
(29 - 32) - see sketches. -




5.5 - 7

a

— '
-
-

&

Sol.,

e
R 1t
(I«

S

= S

.
N‘!

RN

e &

134







33)

] 7'_ .
®

iy - : -

* . .
IP' this example when k > 0 ' the line x = k intersects thé graph

(example) £(x) = %2, £(x) =

. ‘ - -1:. v
in more than one place. This could not happem if £ (x) where a
( o -

function' because then 'every elemerit i.n the domain of f-l(x) would
. , - » - . * v
correspond to exactly one element in the range of £ 1(x). o

34 a) %— S b) s ¥ \ -
35 a) li ‘ b) . .3846
36 a) 2 b) % 0000 ' L ) )
,37a)"% or - - ) ..5774
. ‘ 4 ‘, . N _\\
Ba) +1/2 .- * b)) % .5000 : {
24 ‘ \ib w o - b )
39a) + £ : ) + .9 - - o \ .
“ Vl . d ' ”~
4032) - = b) -.'5774 ’. ,
. H o i
. i = .
: L v ) "e ! ;
' L ﬁzrﬂ‘
' N N
v L4 .n - i L « -
‘ -
'; . N
‘. - . C ‘
“ ’, . D’W
. ~ -
« ' >
;S -
[ ‘ ! ) \.'
i ¥ -
-~ . . / ‘“H;,‘\_&
. 136 . e




SRR Sol. T -5

" Solutions to Chapter 5 TEST
‘- N . .
ay  1.7321 —
B T
2a) .3846 , . ‘
- . " P—' - .
b) 5/13 L - o
- 3a) -2.1250 ~ . .
- b) .-17/8
. 4 1 ’ ' , : .
' °5) undefined
6) . O ) .
- - ‘ , . ) ° ¥ 4
7) 90° - or J’; or 1,5708 ,
. ‘ ¢

8)  T/s, 384
9) increases ] -’

o) 1 )

11) D ~ )

. 1) ¢
N , . . ‘- -
. 13)- D o .
‘ . S |
14) c . “ \
15) - see graph v
3 16) see graph , * , . . ’\ /-
137 -
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<
' ’ Sol. 6.1 - 1
e . L
Exercisé Set 6,1 p "« ' ' .
- J" -

L]

1) 1In any triangle,f'the largest angle ts oppofite the lonéest side,
. 2) If 4 X is a.right angle then“y is -an altitude and x is the hypo-

.
*e ge

sf-enuse and x mus‘g be greater than y, Orfly one triangle is possible,

¥y . . _
- ' This is really g special case of SAS, since z is determined uniquely

L Y

\ “

3) 5 X iz scute, x>z " so one triangle is (ossible.

4) j,_ Y is obtuse,‘ y< x somo ,tx"ia_ngle is possible.

«

O‘S) 4 Z is acute, z<

a

h, the altitude from Y to XZ

is 78.09 < 93,1 so 2 tri- .

\

. anéles areApossible

- v _
- h, the altitude from Y to XZ
'is 8.99'> 8 so no triangle

is pc;ssible.

[

h, the altitude from Y to XZ
. 4 . '
. .*18°7.9997 < @ so two tri-
L _ angles are possible.
. . i /’\
' . . . R J‘\ . . "' . : .
. ) :
" . . e

by the Pythagorean Relation. . .




'sol. 6.1 - 2
s .

\

-

. h, the sltitude from Y to 'X—g.

1s 1.0968 < § so two trd-

. .
A

tbtel
angles-are possible, -
£

N X ) )

' 9) Let X be an angle then x is the side opposite that angle. Let y be

_4 side 'adjac‘ent,gé 3 X. ’ ' . b

. * .; * N
If x = y-sin X then there is one triangle

x < y.sin X theh no triangle is possible

* -
x > y.sin X then two triangles are possible




ank
In L\ XYA, h=2z sinX
7 In AYZA,h = x sin 2

- 1
¢

A'reaAXYZ = % h.y by exer.cise (i.)

¥ By = %'2zy sin X

5 hy = % xy sin 2 . R

AreaAXYZ =% a.x . \
» y ) . a=z-sinY .so

..iy . ) . - ® %axslsxzsinY

—

Since eadti these expressions represents the drea sﬁ’A XYZ they are

i

equivalent so k¥ xy sin Z = X xz sin Y ="k vz sin Xo_
( [ ]

3) %xysinz-iszsin‘!-%yzsinx

divide each expression by % xyz thus - : ‘ - .
’ sin Z . - sinY’ _ sinX
z - >y - x C—
s asr . ¢ 8§ . 4
4) 1In any proportion .if 5 i theén a <
e I3 L]
¥ _ g '
. “ I - ¢
5) Q( M —
sin A =
’ — .
sin B= =
sin C= 1 ’
N
r v -




= - R * Sol. 6.2 - 2

-‘; - _‘-E = g —
sin A a T a
‘ . il c -
. ]
Ty . - 2 « b . ¢
sin B b b
C ’m .
c = ..c. =
sin C . 1 ¢
So a - b - ¢
sin A .sin BR sin C
- ] ; ,
. 6) a 18 the side opposilt® angle A ¢
Y o &L ‘ ® .
-- Bin A

,is the-:ratio of the sine of an angle to the length of the side

sinA . sinB . - 8inC  this
L ;

ite 1t and T
gpposite n s—nce 5 . P

-

ratio 1s the same for any'angle of ﬁhe trianglé‘so it 1is constant.

s )( n3 Z.
x ‘- -y . - Z ’ .
sin X * sZn«Y, . sin Z ’ .
x ) ; - 11.3 = Z = 22.9
sin 143,2 sin 29.5 sin 7.3: C
" x & 13.8, z% 2.9

B
[
B

142 fs o




.

Sok. 6.2-3

Z

—_
sin Z

_z . 218.18
sin 30°

109.09

- 26 - z
sin ? sin %ﬂ

x & 11.77 % 12; z & 34,58 & 35

[}




y ..
sin X sin Y

. S .3 . —t & 11.36%

. ———T7
sin 123° sin 41,37 . .

x & 9.5, z 43,1

S s
my x = 72° 15' = 72.25°
mf2= 42° 57' = 42,95°

o RY= 64t.8o

<« X b 4 - 23.87 i - 35 0329
sin 72.25: sin 64.8 sin 42.95" ,

x & 33,37, y < 31.70




P - ®
-
.. . .
-

Sol, 6,2 - 5

3
<

12) Mo :riangie 1s possible because m 3 Xx+my z> 1s0.
13)  Area ( A\, ABC) = ¥ (11)(7) (sin 28°) = 18

18)  Area ( A ABC) = § (22.7) (17.5)(stn 148%) & 105.3
15) ©  Area ( /A ABC) = ™ '(12.26)(15.75) (sin 38%) & 59,37

16) Area (/A ABC) = %1(7.25)(8.25) (sin 109°) & 28.28

17)

18)

312.8 = & (146.2)(87.7) sin C

o *
2,8 = mb c .-
' /

In AN XY 2 : | In AXY222 ‘
x - S '
sin X sin Yl SGJ‘ZI m 4 Y2 = ]}80 - 49,44 ¢
4,7 5.8 w} Y, = 130.56 = 131° ’
sin 38° s .
1 3 A ];10 .
o ,
m 5 ¥, 0 agé\/ v 2 \
. . Zy a 1.5
: \
né 7. = 93°
1 ! ' )
zll\ -, 7.6 ) 1\/—)
{
v 145

ok . 4




* .

/

4 Solo 602 -‘6

T

/
19) )
v
2
- . {
In Anlzl In Anzzz
Z
-~ ! = yl = 1' .
sin X sin. Y, sin Z1 m 1 Y2 = 180» - 36,75 .,
'5.73 . _8.43 . 1 £q Y 0
= 3..
sin 24 sin Y1 " . 1 Y2 14
m} ¥, 5_36.75° & 37°° 0. - )
. . - . K m# Z’z'* 13°
mj 2 = 119.25 x1i9° . y
- 1 - 2y = . 3.11
z, = 12,29 .
1
/‘ 20) ' S
' 12 - _X 2 12.37
sin 104 sin 38 .
X4+ 7.61° = 8
- . ) hd &®
- ) ' /
~
K
L ¢ ¢ \'\




/
] l )
21y - . ' ]
, - ]
<
.o P a ' ) '
. 4o ’ . : M 20 P -
19 - _ 34 _ ‘ : '
sin 28 sin P . . ) ’m'i P= -180 - 57 = 123 _
mi P = 57
“. . 3 mf Q = 29 g
- mj Q = 95 ) :
q = 20
q = 40
. N '
22) 3
3
11.56 . 9.37 .
sin 125° 14 -sin P i -
41° 27" = 41.46° = my P
1°18' = 13.31° = mj Q ;
3.26 = q
‘A .
. S




23)

26)

-~ ) Q

121,64 . _ % _123.1
sin 670 53! - ’ sin i P

mﬁpl

42° 100 = 42,17° =» mj M

e

69° 57' = 69.95°

88.0— 2 m

18.7_ 12.6
sin 43.7 sin b M

21.7°

We

m)y M

108.6°

q = 25.7

+ Sol.
F]

m A M=

8
e

6.2 - 8
- »



In A\ TBA
b

7.01 L' a -
sin 65027' - sim 42°15' ~ sin 72°18'

”

.

a=5.18 = MH

b=17,3 = TA

m}. ACD = 116°10°

mj bac = 21°20°

InAADCA: 0« _—CA ___ - 2748.87
. sin/21%20' sin 42 30'

CA = 18’57.07

=1In AABC -
- cos 63°50' =

818,94 = x’

The river is 819 meters wide,




"Exercise Set 6.3

LS

.
l

a‘=_= z cos Y, b=z sin Y

y = \B"cos Y - x)2 + (z sin Y)2
2 = ¢ 2 * 2 \
y = (ze0s Y -x)" - (zsinY) .Y

2 . ) <
zZC.os Y -"2z.x.cos 'Y + x2 + z2 sin2 Y ﬁ
2® 2 L2
Y+ sin” Y) - 2z-x-.cos ¥ +
2 "
x2 + 2z - 2z.x-.co8 Y

¢

-

L 22 (cos

Pe

2) If A ABC is a right triemgle having a right angl;é at C-then.cos C =0

> P

and fo;"‘ c2 = az + bZ - Zab,-pos C ) /’ ) '
" c o Bea? 4 b2 - 2ab (6) =l 4 b

-7 ® \
: . a
. A
\’3) If %% + y‘g- . 22 ‘then’

.-

a

i+xy2 = x> % yA - 2xy cos Z

'; 3;7‘.0, y#0 so cos Z = 0 and m32-= 90. . XY
) . - -
- - ' “ ., - -

The Pythagorean theorenl'is not a corollary to the Law of Cosines because
. ~ : i g

" the’ Pythagorean tﬁegem is used to establish the distance formuda which
/ . ~ . « .

. - , - ‘

we used to prove the Law of Cosines. -

¢

”»




[4 ! - Sol. 6.3" 2

> Q .
~ ( o
s Tl
- -
3.
}
* I '. .
v . ' / -
- & = y.co8 X, z -~"a=x.cos Y . : .
: s
Z = x.cos Y - y.cos X %°
’F v . »
- y-cos X = x.cos Y - z . NP : , .
' - . - ‘ g - g
y* cosj X = x? cos? Y - 2%.2.cos Y + 22 .
’ ~ ' -~
. by tite Law of Sines : K\
Ay x N =' ::: . -
sin X sin Y - ) .
= 2 - .
‘x2 ‘sinZ-Y's‘ y2 sin X
. 2 ) .
'y cosx2 X +. y2' sin X = x2 c;os2 Y+ x2 sinz, Y - 2x.z.co8 Y
o L ~ \
. y2 (c032 X+ si.n2 X) = x2 (c032 Y + sin2 Y) -2x.z.cos Y ”~ /X
T 'yz-x?'+z2 -%x.z.cos Y '
: ~
[ 4
‘1 ) >
»
. T2 2 .
) he =yl - &l )
| 2 Lo
'InrtAWYZ:x-h2+(a+z)
- : 2 2. 2 2
. - - + a° + 2az + z : -
Ny ¢ ai oo VAR ¢
. 2 2 A .7
+ z= + 2az . =




In rt A XZW:; % = cos (180 - m $ ZXY)
’ = - cos 1 ZXY

using (1) and (2) K ' \-

x2=y2(+z2+2z (-y cos J Z2XV).

= y?' + z2 = 2yz.cos X

-

(7 -\2) The followiﬁg p;bgram can be used to solve each triangle having sides

x and y and angle Z. K’ey x in register 1,.y in regis;:er 5 an(r(in «deci-

}i/deg:eeg) in regjster 3.t When the program is }un the first'gisplay Vi‘s
side z, the second fiisplay xiés‘the measure’ of 3‘)( in decimal degreesl and the
thi}'d display is the :;easure of 1 Y ‘iaﬁd.{cimal deg;‘ees. It is necessary to
make X the smaller of x and Yo - \

- "0l RCL.1 . ‘)
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16

Worn s Mo X MR
o a8
g 8
wn
~
N
R N

The formulas for this program are:

, 2 ]
zz=x +y2-2xy~cosZ

- -l x.sin Z
X gn ()

vy 2 180° -, (X +2) °

o




3. When the program is' run the first display is m,; Z. The second display-

’

" (13 - 18) The following program cgw"be usejd to solve each triangle having

r=12.8, m 3s= '48°;“f T.= 75° *

s -36.% ml R G‘ZI.EE’ , m,i'T = 35,6°

-=l15.3, m s -:23-.7°_; mjR= 124.0°
r = 20736, m}é = 3{3l7§1°, ,mj T= 26.,73°
s = 5.00, h;'n = 28,07°, m.‘61=,l7.93°.

€= 16.5, m 4R = 54.8°, m § § =\108.0"

~

’

sides x, y and z#. Key x in register ly, vy in ,register 2 and z "in register

is m 4 Y and the third display is m _7}_ X. All angles. are measured in deci-

5 .
mal degrees. It is necgssary to make z the longest side.

Py -
N

i

01 .RCL1 . < 17 s00
02 g x? ' 18 £ SIN. Y
- .03 RCL_2 19 RCL 2 z » x°
TPr. 06 gxt s 20 x > -
05 + . ' 21 RCL3 z > y
06. RCL,33 . 22 & o
- 07 gx 23 g SIN 1M x
08 - e 24 R/S (@} V) R, y
: 09 2 25 * RCL 0 ,
10 26+ -1 Ry oz
11 " RCL 1 27 1
12 ¢ 28 8 ' .
13 RCL 2 : 29 0
s 14 4 -1 ) : 30 x> y
E ' 15 g COS 31 .- (@p N
Y . z
' . 16 R/S° (m}2) .
: 13) m_;gp-.462°,m5q-53.1°,m4R=so.7° o -
14) mAP=725° EﬁQ-725,m_§R=349 S
" *x15)’ m;sR-342°,m1Q-1oss jp-37.3°-
v .'16) m4P=l4.9°m4Q\460° 4R 9.1 ,
l 17) méP-134,m4Q-32,UR=14 | '
, 18) mjP=19.0°, m§Q=47.0°, ngR = 114.0° ;-
b — 153
[ Q Rel.'etter to make X < y 4if using the accompanying program,
el Remember to reletter to make z the longest side if using the accompanying program.

N <




The formulas for this program 'are: . h

2 2
- -1, x2 + y© -~z
.Z = cos 7 x.y )

'{-gm‘l,(%”—z“‘vl) , X=180 - (Z+Y)

N

I




N ‘ . Sol. 6.4 - 1

Exercise Set 6.4 . . -

1) If the measures of the legs of an isosceles triangle are known then

X ~y=0‘'and m 4 X-m 1 Y=20 ;o no information is given by the

formuls.

[ ' N -~

2) If the measures of the legs of a right triangle are known then the
-

hypotenuse of the triangle can more easily be found by the Pythagorean
<t . R . . . :
theorem and the acute angles ¢an more easily be found by using the

»

trigonometry of a right triangle. The Law of Tangents will however yield

3

a solutionm.
(3 - 8) The following program can be used to solve each triangle having sides

- X and y and jncluded aggle:Z;: Key x in Register 1, y ip Register 2 and

Z (id decimal degrees) in Register 3. Whefi the program is‘run the first
* .

display is m 1 Y, the second display is m 1 X and the third display is

"N the length of side z. It is necéésary that x < y.
. N * )
. ,éf 1

-~

01 RCL 1 o2l P
02 RCL 2 22 g TAN. :
03 + ' ) 23 ' % )
04 STO 6 LN 24 X X < y
. 05 " RCL 2 - . 25, RCL 4 N
06 ‘RCL 1 . : 26" . .+ R =
0 - . 27 2 i
: og STO 5 . 28 1 At 7
« 09 1, ‘ .29 _R/S (m)Y) . ¢ Rye  Z
10 8 z, »+ 30 RCL 4 -
1 o s 317 . xe y ‘ R,  180-Z
12 RCL 3 ’ . 32 - Rg vy -x
13 - "+ "33, RIS (mYX)
14 STO 4 . 34 f SIN Rge x+y
15 2 .35 RCL,3
16 3 ‘ 36 f SIN
17 f TAN 37 RCL 1
18 RCL 5 38 X
19 X * 39 X%y
20 RCL 6 40 g (2)

<




- o ~

- : o . : .Sol. 6.4 - 2

3) m4Y='97°.17',m‘_4x-47‘?46, z = 6.8
4)- m}y¥=9.2,m}2" 40,1, x = 10.071
' ! N

55 wjz=316, mfx= 28.4°, y = 178.8 ‘
. . N R
6) mjy= 2456°, mf 2= 19.2°, x = 25.9

Y o .
N wyx=97°% mjz=62°, y = 0.308 o~
8) mix=128°, m;Y-EO, z = 2,2 .
(9 - 16) . -
9) aa 4 Asz-‘é'; 0GB, } GBO ¥ § GEA) B
10) Corresi:ond‘ing angles of similar triangles aré congruent,
11) sin ¢ = _z_c EC = OE sin &

. E .
.« e . cos @ .,,OC s0 0C=OEcosd).
R a | . za -

12) sing = E—i— so- FE = AE sin & . ‘ .

‘cos ¢ =%§ so AF = AE cc?scb

~ [4
AE
13) sin® = =1 so sin © = AE
-o—E‘ -
1

so OE = cos®©&

14)  sin (¢ +©) = AB.= AF + FG + GB = AF + EC . '

15) . sin (¢ +©) = AE cos § + OE sin

sin & cosd: + cose> sind}

(16 - 19) ‘ ‘ , .
16) e (¢ -&) =sin [0+ (-0))]

Y A7) sin (¢ -e) =sindcos (&) +cos *sin (- )
18) cos (-€) = cos© ; sin (-©-) = -si~ o~
19)  sin (¢ - = sing * cos@ + cos P (-sine)

= sin ¢ . cOS @™ - COS Cb-Sin-G- '

ERIC - 156




(20 - 24)
20) n=¢+e, 2= -6 o
21) A 9”2'_9‘ B = -‘%ﬁ-‘ y
22) s'i(/((A + B) + sin (A - B) = gin'A cos B + cos A sin B
+ sin A cos B - cosAsin.B : ,
= 2 sin ¥ cos B ’ '
23) sin (A + b) - sin (A - B) = sin A cos B + cos A sin ‘B
- sin A cas B+ cos A sin B
= 2‘cosAsinB -
sin&-l-sin-e- -"sin A(A + B) + sin (A - B) '

24)

= 2 sin A cos B ¢
= 2 sin (.4“"_9') *« COS (L‘Q) *
. 2 2

sin¢ - sin®- = sin (A + B) - sin (A - B)
. = 2 cos A sin B

G#) e (%)

2 eos

157




Exercise Set 6.5

Other methods of solution are possible. These solutionslare‘s'amiales.

A,.

T m 3 Acp = 13<6.3°

= DAC = 23.3°

_Using “the Law of Sines in /\ pac

B ~ 4
DA . .10
ein 136.3° sin 23.30 .
. . DA = 17,47 meters . L
s h b —
' in 20.4° = AR . ,
Im A\ mMB sin e o ‘
) -_ .

6.09 = AB

The tree is 6 meters high.

b

A AC
* 2) m A Aaé, tan 12.6 = =% -
[ .
b c .89 = -A€- % ,
] ’ cg
= D In ABCD, tan 8.7 = =, ) -
\ - { .61 = ¢D
/’ ‘ , n ~ ’
7T AD = AC+ CD = 1,51 meters
¥ .
- ' ¢
4 The painting is 1,5 meters high.
- 14
v k ) -
(
|

T A



Sol. 6.3 - 2
3) )
a 1 A asc, tib 6.2 = 25 .
43 = AC
. 1n /\'BCD, tea 3.6 = 9% ,
. . ‘25 m CD e
) S AD < AC + CD = .69 *
- The painting is .7 meters wide.
'/)),‘ - " ﬁ B . : ct ’
' -. ‘1§ * ‘

CA 40 e
\ s /
= {
S ' ) - 1
IIUsing the law of cosines 3 1‘\\r/_ %
a2 » b2 + c2 - 2-bc-cos A ]

BC = \} 410° + 1752 - 2(410)(175) cos 10° ) / :
.BC = 239.59 yards . T ’
Wally.is approximately 240 yards from the hole. / .

Using the,la: of cosines

2

a2 = b? +yé -2 ﬁc cos A

62 = 52’4192 - 2(5 (9) cos A




-

;;..‘ h=395sinA

h=bsinA

Area A ABC = % (c)(b) sit'x cos

£

cos

v

A 4

A ( ,
Area of a triangle having sides 5,6 and 9 is 14.14,
3 ~ )

783 ¢

Using the law of Cosines

~

ISOI. 605 - 3
= e a4
1’ -
.2 2 2
"6 + S + 9 cos .A
T2
1 fatrp?e ),
. 2 be .
-1 [-a2 4 p? +é\
2 be
4
In AADC
e " h
gin 43 = 0 - . —
10 sin 43° =. h ’
Area_'A ADC =

ac = V102 + (8

~

Using the law of Sines

my DAG- sin | (

®

75°

m 4 BAC = 320

py

AC

- m _4 BCA = 64°
& . "
- _AC sin X ACB
. AB sin 84° °
= 11,67

Area A ABC = % AC(AB) #in _a BAC

= 40

Area Quad ABCD = ‘102

© 16

VAN

."3)1 - 2(10) (18.3) cos

18.3 sin 43)

.

5(10)(18.3) sin 43" -

oy o sa

A



301. 6.5 - 4‘

v
-~

-

Using the law of Cosines
% . 2(18.7)(450) cos 25.7

. , '
c? = 18.7% + 450

C = 433.23 kph

719: x = 433.23; 1
| 1,66 hrs, = x *
o ) ihnr 35 min 35 sec = x : o
- It will take the plane apprégimately 1 hr and 4oa;inutes to
trave1ﬂ719 kilbggtbrs against the wind, * - .
"8y £ g . -
ZS 3 In ZQSAXY, ‘
‘ m 4 XAy = 17.2°
A Using the law of Sines
73.2 - ‘ AY
f;n 17.2“,_—sin 103.12
241,08 = AY
(.

73.2

/31 13.21  (usimg m } XYB = 107.32°)

*

BY = 275.91

[

/ AB e -\]Ayz‘ﬁn\yz - 2(AY) (BY) cos 73.03°

In AABY{
’ AB = 308.9 meters

L
- 161




Sel, 6.5 - 5 -

" x = 150 tan 65

ceiling = 127,2 + 150 tan 65

= 448,88 meters

A program to establish the following chart is

- 01 STOI1
02 f TAN
03
04
05
06
07
08
09

10
11
\ 12

14
15
16
17
18

PR
.

2 .

>
R/S <= ceiling
RCL 1
5
+ .
R/S <— displays new angle
GTO 01 v .

‘

angle.

ceiling

angle ceiling

10°
15°
20°
25°
30°
35°
40°
45°

153.65
167.39
181.80
197.15
213.80
232,23
253.06
277,20

50° . 305.96
55° 341.42
60° 387.01
65° . ~ 448.88
700 539.32
¥75 687.01

80° wmm 977.89
85° v 1841.71

--Your rate is 2.4 kph.
/\

You can use the Pythagorean Theorem
here.

4

e = tan-‘l (73%

= 52,5207 e,

.

The raindrops+are hitting the ground

at an angle of 52.5°.




'./. ~ A

Solutions CHAPTER'\é Test

m/*B = 93°30
s +
N . :
. L ' = 50- ’ x =30
sin 37°10° sin 93°30"
[ 4 .
¢2)

: T ¢
[} ) i ' »
YL
- A R
3) y )
~< . ,

1S 20 - 15 - _tan 1/2(A-B)

’ _ 200+ 15 tan 1/2 (102)°

' c ° 8 - tan 1/2 \-B) = 5 tan 51° . 35
. 1/2(A\ B) = 10%

v

Alternate solution: - ~ i 7 f
% = 152 4 202", 2(15)(20) cos 78°
" < . | !
c = 22.4 \
" sin 78° _ sin A _
-, 22.4 . T-T20 . 1o
mLA = 61° )
: ’ 16-3.’ a

b~
kY

R , © o 2 2 20% +40% - 2(20)(40) cos 105°
\ -
)& t= 49 '
- ° ) ) ‘ ‘




- : J

. 2" y - ‘
38% = 30°4 40% - 2(30)(40) cos ®
,co8® = 1.44>00 .
A i‘
'@ = 64° S

m/ DAB = 116° - .




s Sol, 7.1-1
: :
Exe‘rci‘seﬁﬂs‘et 7.1 ; .

i) ;iegree 3, coefficients 2, b, -6,'4 A

'2) degrAee' i, ;:oeffjcients .-2, 3, 0 |
3) “ degriee 0, coefficients 9 )
- . . e

4) degree 4, coefficients 1, 0, -5,.-4, +\§-G\
5)' degree 3, goefficients 1,0 -1, -1' . '
- 6) (a-1) £(0) ; 4  (b-1)f(1)= 0 (c-1) f(-1p="8
’ (a-2) £0)= 0 (b-2) f(1) = 1 (e-2) £-1)= -5
(a-3)£(0) = 9 (-3) £(1) = 9 " (e-3)f(-1)= 9
‘ (a-4) £(0) = 10 ° (b-4) £(1) = +2 " lez4) f(-1)= 10 ,
T ‘(a-5)..f(0.)= -1 (b-5)} (1) = -1 (c-5) f(-1) = "-1
(d-1) £(1/2) = 1‘. 25 (e-1) /fg) =220 6a +4
A (d-2) £(1/2) ="1 * . (e-2¥ .f(a.)-‘=‘ 3a - 2a°

e ~ ‘ -3) £(1/2) = 9 . (e-3) f(a)= 9 .

' ) /4(1]2 =\6}1T3g =6.8125  (e-4) f(a)= a® - 5a° . 4a+ 13) _

T ) £(1/2) a-1.375 '(e-i))f(a)e alla.l
. | \ .

) ) o. " \ ! )
(f-1) fx +h) = 2x° F6x%h + 6xh% + 2h3 - 6x - 6h +4 7
, .

]

; ‘S-Z) f(x +h) = -2x° - 4xh - 2h° + 3x +'3h.

.
-

(f-3) f(x +h) =

(f-‘ﬂ\f(y)

9 . . -
L)
3

xq‘ + 4x3h +’6x2h_2 + 4xh
«10xh - 5h% - 4x - 4h + 10

\

-«

et

. R : * Sad “
pntsilete g, 0
® et -

L 4




(f-5) f(x +h) = x>+ 3x°

(g"Z) f(-x) = -3x - sz

(g-3) f(-x)=9

.

3

h+3xh?+h> -x-h-1

(g-1) ft-x) = -2x> + bx + 4 -

(g-4) f(-x).= x° - 5x° + 4x + 10 .

(g-5) f(-'x)%-xz' +x -1

M

- 16g

' Sol. 7.1 -2



Sol. 7.2 -1

Exercise Set 7.2

1) y=x%-3x-10:[-3, 6];d=.5 - _

.

y = x(x-3) = 10 *

o HP Program " TI Program
, 01 STO 2 (d) . 00 STO 2 (d)
' 02 R/S 01 R/S
D3 STO 1 (x) 02 STO 1 (x)
04 - R/S 03 2nd Lbl 1
05 RCL 1 04 . R/S
¢ 06 3 05 (
07 - 06 RCL 1
08 RCL 1 . 07 -
09 x 08 3
10 1 09 )
11 . 0 » 10 X - .
12 - 11 "RCL 1 L
13 ffixl - 12 - ‘
< 14 R/S 13 1
15 RGL 1 14 0
A 16 - RCL 2 15 -
17 + 16 2nd fix I
18 GTO 03 17 "R/S
18 * RCL 1
19 +
. 20 RCL 2
21 -
22 sTo 1 *
. 23 GTO 1 ¢
N ‘ )
| &
' «
.
/ ¢
. . ]
Q ' s . .
167 ‘

15
L
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- / Sol. 7.2 -3

2 L
2) y= -x“+3:[-3,3)d= .25 ‘ )

HP Program Tl Program
0l STO 2 (d) . 00 STO 2 (d)
02 R/S 0l R/S
: - 03 STO 1 (x) ' 02 STO 1 (x)
04 R/S : 03 2nd Lbl 1
05 RCL 1 04 R/S
06 xz
g . - 05 RCL 1
07 CHS 06 <2 -
* 08 3 ' 07 = +/-
09 + 08 +
10 f fix 2 09. 3
11 R/S 10 -
J 12" RCL 1 11 . 2nd fix 2
14 + 13 RCL 1
15 GTO 03 14 - +
. 15 RCL 2
” . 16 =

17 STO 1
18 GTO 1

Q ; 1 69




7.2 -4

Sol.

2) continued

|\ W I A -y

-
Lo
v
-~
L 4
-4 -§- -4 41 = -
- i HH-
4 - -4 =
4 ap
-4 E .ﬁ - 5 R 444
- -1 1- = - B - -4
Sugap I
. .44 4443344 o 4-4-
{ 1 NY- -:% 1] 11T
-~ -] g g g o +-4- -4 41
= - b - —4-4 -4 -4 4 +4 +4-1-+t14-
-4 4 4 4 4+ -
- BB - = & -4 4 -4
. | p 44 . 4 44 p
-4 -4 ~4 -4 4 »
44 o34+ -
:)H oy “ IAJ T )
-4 4444 -4 -4 -4 -
44 4 ....|4 -3 4 -+

~
. W O W N O O
TN PO N O OO NINO
NAaAaANA e~ O e
O WO INO©WMOWmOun o
AN M~OANNM~OMNWMSO
COoOO -4 AdNNNN®
O WD O
O AN O OO WM M“:Jd.
Oty —~~0 . . . e e
..’,...ﬂlﬂb\.zzz
un un O N O WO W
O~ N ANOM~ NN O~ UMA
CANNANN—~ -~ 00
T T T R R N T T R B

p 4444 - 4
44 4-¢ B4 4 y SIERRE *
- - o - - - EE X
s -4 44 B SEEE RE 4
-} XA ] a1 N 4 - g 444 44 i
" 1 Y- 3131 .
o -4 -+4 B Iy - 4 - 4444
4 1 Abdefasagpdtalsis
-4} -4 44444
4 - 4 oy o iy .
pw -4 444 1 }
- e 44 4
-4 (1 g Ll..
-4-4 -
+1 1
TL -
-4+ +11-
11 " {11 4
h 1
! |
=
v
) ol
~
.

\.r
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y= -x(x-6)-8

(4

HP Progfam

3) y= x% +6x-8: fo,6]; d =.25

-

01 STO 2 (d)
02 R/S
03, ~STO 1 (x) !
s/ * 04 , R/S
05 RCL 1
06 6
07 -
08 RCL 1 .°
09 X ‘
10 CHS
. 11 8
: 12 -
13 f fix 2
14 R/S
15 RCL 1
16 RCL 2
17 +
18 GTO 03

1

Sol. 7.2 - 5

TI Prggﬁram

00 8STO 2 (d)

o R/S

02 STO 1 (x)
03 2nd Lbl 1

04 R/S ’
05 ( <

06 RCL 1

07 -

08 6

09 )

10 X

11 RCL 1

12 +/-

13 -,

14 8

15 =

16 2nd fix 2

17 R/S s
18 RCL 1 A
$19 4+

20 RCL 2

21 = -

22 STO 1

23 GTO 1




3) continued

Aruitoxt provided by Eic:

E\.




4) y= ZJF‘Z- 5x - 12:[-2.5, 5]3d =.5

y= x(2x - 5) -12

HP Program
01 STO 2 (d)
02 R/S,
03 STO 1) (x)
, 04 R/S
. 05 RCL 1
06 2
07 X
08 5
09 -
10 RCL 1
11 X
12« 1
13 2
14 -
15.. ffix 1
16 R/S

©17 RCL 1
18 RCL 2
19 +
}Q GTO 03

173

/

Tl Program

00 STO 2 (d)
0l R/S

02 STO 1 (x)
03 2nd Lbl 1
04 R/S

05 {

06 RCL 1.
o7 X

08 2

09 -

10 5

11 )

12 X

13 RCL 1

14 -

15 1

16 2

17 =

18 2nd fix 1
19 R/S_

20 RCL 1

21 +

22 RGL 2

23 "=

24 STO 1 .
25

GTO 1




-

T

0.0
6.0
13.0

-5.0

.o

3.5
4.0
4.5
5.0

-

0

B

-14
-15.0

1

0.5

13,0
6.0

-2.5
-2.0

- p
R
ED m
L. .
-4 4 . 4- [
- L 2
44 4 -1-
-
- 9 1
- -
s
E -
4 LT L4 +4-
- -4 4
g -
-4
-4
- 144
’
4
- - -~
41

4) continued

1

T

e

174

b

Aruitoxt provided by Eic:
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SO].. 7.2 - 9 ~

' v
- .

5) y= 2x°-3x-7:[-2, 3]] d%.25

U ., NS TS AR N TR RN SRR TR ThR R RN W TN WEE TN TR e | e

* Y
y = x(2x - 3) -7 ' \\( {
HP Program TI Program
01 STO 2 (d) 00 . STO 2 (d)
\ 0 /s ‘01 R/S
03 TO 1 (x) 02 STO 1 (x)
04 R/S 03 2nd Lbl 1
05 RCL 1 04 R/S .
06 2 05 (
07 X 06 RCL 1
08 3 07 X
; .09 - 08 2
10 RCL I 09 -
11 X 1Q 3
12 7 11 )
13 - 12 X
) 14 f fix 2 13 . RCL 1
15?7 R{S 14 -
16 RCL 1 15 ;7
17 RCL 2 16 =
18" + 17, 2nd fix 2.
19 GTO 03 . 18 R/S
19 RCL 1
20 +
) 21 RCL 2
22 - .=
. 23 STO 1
.. 24 &TO 1
l
~ <.

~J

r




7.2 .10

Sol.

¢ T T

-~
13
* 3
' OmMmMoOmoOmo
. . O rm~ O W O —~ O
] FOHemaow
Vu, |2 R T T T |
n O
~ O
N
S o
o o
0 r~
[
O n
o N
—
'
O o O
O WO ~O v O
. OO . . . .
X v e O N W
) ~ N
O 1! O n O n O
O~ uvm N O >
© [T T T T T T
2%
g
=] . .
(o]
o .
o~
uh $

4] {4 Ti - .@v“, | Tl” 4
-} 4 [{ 1. a ]
44 ] - 41 -4
WL .we
PR NS Rgaan T pEgE T
- - 4 \] -3
=1 s C
L 4- B
I [ 2
ek E T 1
L_.m_m* pulll an RN E t
! Mf - -4 L 4
. R . L - [ ] .
T ™ SNagRens 1]
15 11 » N 1
i L1 - Al.r b4
u -4~ = - b4 4 -4 L - | L - 4 $-4-
b T . : H H
- -} 2 - <+ -
_F ] N
= =1 o W
S -t
B e LT
|- 44 4
4.1 ] . B
- T+
..Aq s
saes ,
. 1L
" ) |
4
A
'
~
B
-
L]
-
LY
b 3

Q
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6) y= -x: [-2,2};d= .25

HP Proiram &

. . /-
'STO 2 (d)~ 0g -

R/S - ot
STO- -1 (X) gz
R/S ° . 3
RCL 1 . 04
ENTER ' L 05
'‘ENTER ; ) 06
X ) .07
X 08

09

107

11
12
13
“i4
15
16

17°

18

R

.

Tl :Program

STO 2 (d)
R/S

STO 1 (x)
~2nd Lbl 1
“R/S

RCL 1
<2

X

RCL 1

-

. <
Sol. 7.2 - 11

v/\

2nd fix 2 -

R/S
RCL 1
+

RCL 2

STO 1
GTO 1

N

+key gives error mess;ges.for y < 0 on some HP models. -

-




12.

7.2

Sol.

/

, L P
* 2.8
S0’ 0 '
> Q..J..
n o
oL
»
112 .
- »
1
v ol o 3 O
O O 4 H O o
oo . . . . .
AN« - -
.V, 00.,._..6.
. pu— R +
W O On Q0
NO N~ O N
o N
by
# .
N .
. .
‘ ADBS_WQB
? . v, N O ..
. - - s o O
2 > O N e
L
O N O Wn.OoO unm o
O~ N O rown
O ot ot - O O
.w " LI R T S T
R R .
g . .
Had
bt
=¥
o -
[ B
o N
\ ; w7
kY . a '
s
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~

7) (y.= x3

ot

&

y= x(x2-3) +3

N

¢

D

-3x+3:[-3,3)id=.
. g

L

r 4

HP: Prog.ra.m

01 STO 2° (d)
02 R/S
03 STO'l (x)
04 ° 'R/S
05 RAL 1
06 g x2
07 3.0
o8 ~7 . °
09 RCL 1
10 X
11 3
12 "4
13. f fjx 1
14 R/S
15 RCL 1
‘16 RCL 2
17 + -
18  GTO (k]

f

]

-~ \

¢ Sol. 7 2 - 1‘
€ o
5 [ 2
- T
» - * i
A P .- Program
. 00, STO 2 (d) T~
- 01" R/S
02 STO 1 (x)
03 2nd Lbl 1 _
.J 04 °R/S : AN
n 05 ( -
06 RCL 1
07 x%
* .08 - \
- » 09 3 s> .
c11- X . \
‘1z . RCL 1 &
'3 v+ -
14 3 .
‘15 = - » i 1]
‘16 2nd fix 1 -
17 R/S - .
18 RCL 1 '
19 + . .
20" ,RCL 2 °
21 o . -
p 22 STO 1 '
*
. 23 ' GO 1 "
- \ '
- /)‘/
N @ r e
s N
4 . .
2 ;" N
L & A
el79 , R ,
»
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1
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el

st 7

d

i’

IR

[
4
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o
-5.1
1.0

7). continued,
-2.5
-2.0
-1.5

-3.0

<
o

i

—_

i

Y
—_—ey

e
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Sol. 72 - 15

8) Y=x3+2x2-5x-6:[-4, 3l d=.5 - l ‘

y=‘x(x2'+2x- 5) -6

y = x (x (x+2) -5) -6

. ~ ‘ ,
N i _ : , p
. HP - rogram , - T] - Program
01 STO 2 (d) 00 STO 2 (d)
Al ' 02 R/S ‘ N 01 _R/S
03 STO 1 (x) ) 02- STO 1 (x)
04 R/S 03 2nd Lbl 1
05 RCL L : 04 R/S
¢ - 06 2 - 05 RCL 1 8
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Sol. 7.3 .2

f(x) = 45% + 4x - 63

(3.5, 0), (-4.5, 0)

a)

2x2+5x-3

f(x)
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100-x
x{(—7—)

K= -%xz + 50x

max. 1250

h= 100+ 128t - 16¢2

max h = 356 when t=4

81 maximum
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a\z + b2

a% + (20 - a)?

2a

2 _ 40a +400
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Sol, 7.4 -1

¥ v’
Exercise Set 7.4 '
la). x=6 ' 2a) x=3 -
b) (6,5) b)= (3, -4)
il
3 a) x= -5 4fa) x= -2
b) (-5, 0) ‘ b _ (2, -1
] J .
5a) x- -3/2 o 6a) x=7 )
* b) (-1.5, 6.75) " b) (7, -0)
7a) x= L5 . §2a) x=.7.5 )
b) (L5, 0) ’ b)  (-2.5, 0) - .
) 9a) x= -1.5 10a) x=:5/3 '
» b))  (-1.5, 0) b) (-5/3, 0)
o l1a) x=3 T 12 a) x =1 }
b «~
b) (3, -17) . b) (1, 2)
" ' »
13a) x= .5 —™*= "  14 a) x=-1,5
b) (.5, -3.25) . b)) (-1.5,--11.25)
. / . _"‘
}Sa) x= L5 -, _l6a) x =1
b) (1.5, -2.5) b (L9
17a) x = -1.75 ‘ 18a) x=5/6 '
e b) - (-1.75, -9.125) b)  (5/6, -49/12)
189 (




1.9 a)

b)

21 a)

b)

23)

24)

2 2
y = axz+bx+ (% )':!—c--(%'a‘)

2 b b 4ac

y=‘a(x +;x+m)#(j-é—-
b .2 4ac bz

= ’ I o I ( - )
y= e Za) T 4a ‘

. . "'
x=‘r 20a) x=1
(2, -23) b)  (1,5)
- . . - \
x=.75 22a). x=-1,25
LS . :
(.75, 2.125) b). (=1.25, 5.125)
. 2
y = axz + bx + E._
4a -
2., b b®
y= a(x" + 7x+ 3 )
‘ PP
- b 2
y= alx+z5) |
. ) S/
x= - axis of symmetry
2a
y = a.x2 +bx +c. R

Z.
b—“')

4a

b dac-t

Turning point (ia , ey

‘



l Sol. 7.5 .1
' - ’ =
| | D
) - ) . . , . ’
I Exercise Set 7.5 ' =
-b - =
1) x = b i, b _-4ac is the combined form. of
l 2a . .
5' Lo bt MY -dac or x o 2B- Vb2 _4ac ‘
2a i 2a ' -
- % . PR
1 * a
2) When the discriminant equals zero the roots are equal.
» When the'discriminant is greater than zero the roots are unequa\. s .
. 3) If the discxim}nant is negative the function does not intersect the x-axis.
l 4) 'a) Roots are rational .
) b) Roots-are irrational .
Graph in relal . '
l 5} Discriminant’ oots * tionso x-axis
» . T N .
l If b2 -4ac= 0 real and equal - tangent
S ‘If,bz -4acel & not real doesgn't intersect
l ’ i » (complex conjugates) x-axis ’
. If bz-- 4ac >0 and a two rational roots " intersects the -
: - " perfect square real and unequal . x-axis in P
l- 5 - . two distinct
" If b~ - 4ac >0 not a two irrational roots points
) perfect square real and unequdl -
\' \\ - L _ - . + p
N . 2 » . - o “a
l‘ . 6) p -4ngq 7) k=9
T . 7 ’ r T - '
’ 8) (-om, -5) U (6,00 ) - 9) (974, 00 )
l 1y . {o.5, .25} 11) #4, -0.5]
l 12) ° {-0.5, 1.3} 13 {o.4, -1
Lo 14 {-5/3% . . '15) {-.25}
\l , ) N . \
7 16) SRR 3 3.9, 0.1%. ,

{-1.7, 0.4} ..




y = ’ .
L - Sol. 7.5 - 2
. ’f ' . . \
c 18 fs.2, 1.8} STY l‘e{L.s,'-o. 5
Y ozo) fe.z, 1.8} \ zi) {23, .06}
- 22)  {0°, 60°, 120°, 180°, 360°} 23) {lzbl 2409
T T2ay {as° 2250, 1260 50-,\306@6'} ) o
. . 25) {210°, 330°

26) ~ {51°10", 107°10", 231°10, 287°10'}

27) {32030-, 126°20°, '233040', 3270301} ,

~ ..28)  {70°0, 169°10, 290°40, 349°10'} A
29) . Trace . ‘ ‘ _ Display .. )
-b . ‘ y
after Step 7 ’ - S —_
2a .
2 »
bS.
after Step 9 !
} - , 4a2
: . after Step 12 ' % o
after Step 14 Xizﬂ ' )
1 a .
. after Step 18 ' - l1st root
~ . \ '
after Step 21 2nd root
S Y 30) ) B
Step # —» - . 0l »02 03 04 05
< a I . ° i
~ ' “ ! . T
{ - A -
Y _ -b b 1
- ' L '-b
X (h) -5 Lh Z >
CHS ENT 2 : R/S
v 07 . 08 09 .. : 10 . 1
’ ] ( I [ -b .
) T . : 2a 4
- ’ -1 - 1‘, 4-4) bz R
. ’ o= 2 >
yA 2% K T Y
- i b _b . 1 b c N L
Y a T’.—? i 4al "
| - P_ h’z ] A
X 2a 4a¢ (c) ., ¢ >
Q ‘ AT «2 D /e ¢ AT R /e
ERIC : - 192 2




31)

32)
34

" 36)

]

If an e)’:zaior éighal ap.pea_red, the disciirrh_'\nant

are. complex.

»

{1q 33)
{;} 35)
{4} 37)
L
‘ \
1
. Y B
v ou

{37 6}
{6}
{4}

’

Y

is negative and the

i
v

Wg\t S

H

¢ , P . .
- . ' Sol. 7.5°-3 ,
of ‘ ..
/ .
x . , [
~12 13 14 1% 16 17 18
o -b b -b 1 .
e Z2a * 2a a
2 -b_ -b -b -b N )
2a 2a 2a 2a /° -
vl | | | B4 | [
€ - b -4ac 4.4ad¢ (-b+yb 4a¢ m -b-yb“d4ac
X a 4a‘ 2a - 2a > 2a ~ 2a ;
- : - U + “R/S - +

S




. _ Sol. 7.6 -1
_ L .., . .
*  Exercise Set 7.6 _ , . '
: ’ ’ . ) ‘ v A
Y 1 a) sum: 8 o ' b) sum: -6 )
v product: 1% . - / ) product: -4 .
. v o ' 3,
¢) sum: 6 ' ‘d) sum: |
product: -16 . product: -1/3
2) _6 . 3)  3xlix+d= 0
4) xt -4x-5 =0 - 5)  p= 6 g
6) c=12 {3}’ 7) b=0
8)  a=.1/2 T -9 c="36
. A
10) b = 3 o 11) sum: p
o : product: p
They are equal. _
12) . y= -5 o 13y b= -8 or b=13
/ 14 a) xz+%x-2=0;-»3x2+7x-6=0
b) x%.12=0 ' ;
, 2. . 42 .
ce) x“+5x+3.25=0-»4x" +20x+ 13 =0
L) ke Ek e i—z- =0—»49x% +7x-12 = 0

1%) sub-& ‘ . )

a v
product; (-2 + U5)(-2 -J8) = -1

t
poad

{ S .
' a

e 194




" f)

g)

h)’

<

ﬁ » Sol. 7.6 - 2
. .
. . ) )
" axis of
symrhetry vertex ' .
‘.{'= 1 éll '4)
X 3 |, (3v 2) . ° .
- \ -
x= 4 ° (4.0,)‘k )
"y = -5/4. (-1/8, -5/4)
y =5/2, ’ (-9/4, 5/2)
2 -
x = i . '-_E' 4ac-b )
2a 2a’ a
-b : rA
\.y = Za ( 4ac—b -b )
. . , . 4a " 2a )
- /
rd . % -
) /'
- ‘\ @rr’_—_ﬁ .</
{ . | i
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y<x

+I and .

y<-g:'2+3
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11)/ 3
2) (2)
3)  (2) i
o @
Y “
6 @
72 .
8) " ,1zo° ]
9)  (3)
100 W
Ha)  §L7-.4]
b) I ¥I
12)a) {l.2, - 3:.2}
b) 107"
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7 ; Sol. 8.1~ 1
Exercise Set 8.1 . :
4
1) 104, 107, 110, 113, 11% 2)  Common difference of
3 between terms
. 3)- 3, 6, 12, 24, 48 4)’ r=2
- ’ - - . .
5) 384, 768, 1536* %) . common ratio of 2 between
. C - ' terms
7) 3 8) 48 L
9) NOA 10) NO
11) ‘4, 5, 7; 11, 19 12)  Neither T
13) ay 6,9, 15, 27, 51 1g) Congecutive terms remain
b) 2, 1, -1; -5, -13 ’ constant (no change)
L) 33,333 ) | :
» 15) a) neither 16) Various answers '
' b) neither "a, 3a+5, 3(3a+5) 45, ...
L c) arithmetic d = 0 ‘ '3 3 : '3
; geometric r = 1 = (1", 2)7, (3)" ...
7 ~ ‘ 1 1 1 .
) (l+.I)' (2+E)’ (3+3-),...
. : o
- 3 ’) . .
bt —
S R .
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/
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A ‘. ) ' . -
. Sol: 8.2 - 1. . .
‘c- - . - 'l .“‘ ' N ' -
‘s . - Exer,cisef‘Set 8.2 - —
' 1 i | h . , S
"’ ' - l '-“ . ' . /——/ t
" Ho.o9 TN - 2) I .
° 3 20 . o A B O S
B} R i T, ’
5) 9 . e ) " 6) } b
7). .20 . . ' 8) 1.25
-/ . . " s R . L A
. . ‘
9) -  HP-33EF TI-57 . ' - .
STO | STO 1 S ' ‘
. STO 2 sTO 2 ¢
. PAUSE Lbt 1 ,
PAUSE PAUSE
' RCL 1 PAUSE
' 2 . RCL 1 -
' X X -~ -
STO 41 2 PN
' STO +2 = Wy T , -
, RCL 2 ~ STO 1 ' \ .-
GTO 03 SUM 2 ’ o '
RCL 2 . ‘ ‘
. GTO 1 . ’
$(G) = { %% 21, 45, 93, 189 ... ‘
. ) : ) )
10) S(B)= {4, 9, 16, 27, 46, 81 ..} S .
N : - | o ¢ .
~ . .. -~
11)  s(e) = {3,-6, 9, 12, 15, 18/ ..} ' -
"12) Arithmetic; cpmmdn diffex:e‘nce of 3 '
13) 24 & ‘ L 14) 21 g
.. 15) 16 N U N
» (' ' )
‘ : g
i . ' v
- . e
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) Y ~ Sol 8..3 -1
N = p '
s v ! ’l W » .
Exercise Set "8.3 . o‘g; St
. s . ‘. e
T e, 2), SIO(P) = (:)+37) = 190
’ - I‘ .
] ' SLIO(Q) = 9(-19+8) = -55’ °
e .Y Slo‘f\=~5(12+(-6))=30
‘e " * - .
- . s = 5(0+6.75) = 33,75 _
T 10 - : oy & = 5(1+10) =<5é, ;4‘
1) S (5). 1—25-[0 + 14(.75)] = 78. 75

4) szO(Q)':‘Z—Zo.[-38+ 19(3)] = 190,

5 s. Py = 3972 & 2504 21770 .
) . Syp{P) = Fol2 4 258)] 2 1770,

) ot 309, - ] . o
6)  Sy4(R) = le‘; +29(-2)] = -510 ] . ’
" ) . ; ~
7) n :
. v\ . )
8) ,t is négati‘}g in R, therefore after a sufficiert nufnlier of terms
. . ’ ) __\- N
the sum will be negative.Q(M terms) S
! T ’

d 1s positive in Q, likewise after a $ufficient number of te:"r‘ns‘ the

. ‘ 4 ‘ ' ) i ¢

series and sum will be positive (14 terMin) N
9 S(T= F(l+mn 10) * 30th term is 92

approx. 75 - 80 sec. with H@3

. ’
11)  Time should be less than in #10. The calculator takes longer in #10,

N -
< because it must generate each term »f the series. ~ .

\

12) Calculator: S, (A)= 1455 '85-90 sec. by HP33

30 '

._Formula: S/ (A) = > (5.4.92) = 1455 -approx 20 sec .
t - v
13) S=L+2+3+...+98+ 99 +100
S=100+99 +98+... 43 +2 41, L
2§ =01 + /101 + 10L +... # 101 + 101 + 10 ‘ ;
S 204

i
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-. 28=100- 10 . *s=:-50- 101 = 5050

a ¢

'S, =,a . .
1 . . - . ,
3 . -, . R ‘ . \ 4
' : . SZ = 2a i d ' ’ ’
. d. =3a +3d .. -
‘ ~ 4 3 - ° .
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) Sol. 8.4 -1
A S i ‘k\w .
$
Exercise Set 8.4 » ¥
- ‘ - * - . -
r=.2, a16=so-.(.2)9=.oooozse 2) d=-, 12, a“=1.2+ﬂ40(-.12)
. y 5 ,
- 3y =306 P
r= 4 a,=1-(4)%= 004096 4y r=21 a2 218 1)“_: 0001016
L ] 7 . . - 5, 12’- —3— - -
3 . 2
. or =g
i ' - sin" 6 ‘Dlv _1__)l29 )
r = sine, ag= sin & ) c i’ 330 = tane (el = '
1 28 !
g or Ctn o
A tan”“ " -~
} A\ . N
! 1 3 1 Ll 3 ’ :
38:29 8) r:-‘-{, 3,2 = 5 (Z.) = ;Tg or . 000000045
. 1\ ) ‘
1 40-40-() '
r=3, 5, - k 2/ i 79.9976
1 - = 2 4
» 2
20"
1 1.1 zl' 119
= - = . = (= x
r= 3 S5, — (3) .000001907
-7
» ‘ ‘ , 18 1
r= .- ,8_ = ""'"5) =2 8333,
5 8 ] 41
A | ‘
. y'
"d= -1.5, S . 12 8 +11({-1.5)] = -51
R 12 - 2 [ (' . )] - T
1.13 A
1 -18 -(-18)(5)
r = 3‘, 513 1 I = 27
-3
a= .25 5. = Lo ¢ 15(,25)]-= 78 - h
=8 Sz 7 [6+150.25)] = 78
2. - .
iz s o Boe38l
! n 2' l N
( .
206




17)
18)

19)

20)

21)

22)

24).

25) .

26y

‘program: 2.621440.107 ", over 1 min. by HP 33

7 Col 8.4 .72
. vos
. ’ &;\? ] f
: " 500 - " (3. 90625)
r=3, 5 = -~ Z0 = 995.09375
. "2 .. n 1 - 1 ' .
L .2 ' -
2,0° 1,572,864 approx.ql5 sec. l_)y’HP-33 program
N 1 B . 4 '
l-aZO = 32 ? = 1,572,864 - less . than 20 sec. by formula on HP-33

Pa

-13

-
s N

s_.¢
arithmetic . N ] C ’ NN

{1, 0, -1,--2, ...}
>, . .
aritnmetic ‘ - ' -

+ (n-1
% (m-1) -
In a geometrdc dequence, the IMthms of each term will forym an |

N L
o .

arithmétic sequence with the commpn difference being equal to the

L4 * »

loganithm of-the geometric seauence's common ratio.
- . /

‘{4'1, 43. 4*5, 3;, . } Geometric r = 42 ‘ A
——— M ‘ L
{xa' xa+d' xa.+2d"”} xa+d ) x‘a-l-‘Zd i xd 5
o : x2 T e td ! )
commoh ratio is :\ : '
5 B . ] e
r = xd ! \'v ]

AT
e

<

fxl
B

: -18 . -13
formula: ~ Lz 5 (-;-)19 £ 5 o2 2.6214° 10 . less’than 1 min. by HP
\ ' ) 3-'
. - >
S=-a+ar+grz+...+arnl - [+ N+ DA
n e |- " . T s_,*¢
. , M+ 0N +OA FOA - A
= all+r+e+.. +:7°0)
n= & T e X . 1= N
M . ————e . &
§ = a(}-r) ) s NN H+ONA )
n ‘1 = ¢ v -
e -/ : A=At ‘
. a - ar . Y
S = A on
n - l.r . . ‘ /Lz.+ 3
N -— N -
L 1‘.“ N ’_———-i- ‘
fo. 1,23} Py
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Exercise Set 8.5

1) a 29

10
a_ = .89ﬂ

30

v

2)}'3 '“a“lz= 35, ~

" 4) a =119 approgk Z min, 4 sec. /
40 -
,,S on GP-33§

approx 3.1 sec. on HP-33E ' ‘ . .

aloﬂ=’1536 ’

230 161061‘2736
7tk o

HP-33E

P
STO 0
STO 1.

0
STO 2
1
STO + 2
RCL 2
PAUSE
RCL 0 *
PAUSE
RCL 1|
" ‘
+-
STO 1
STO + 0
GTO 05

RTN
5

R/S

}3) .In both prograrhs replace steps 12 and 13 with 2, X

3, RIS _ S oY) = 3069

L

a5 = 49, 152
approx. 2+ in,

1.649267 x 1012 i
[ on HP933

iré.u'sr-:
L 1
+

3

STO

SUM

GTO
LRN, RST
5 R/S M
SIO(X) = 185

i

In RUN position (

-

*
4
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Exercise Set 8.6

i
2

) xey? ©2) x<vy? ) Q3).xj36?ﬁ

4) HP33 " x>y : 21 is disdlayed before stopping
S YTI 57 x>t : No change S

o

5p HP 33E . : TI-57
PRGM RUN
ol 1 RTN
{a)
02 - ENT

03 . yX (r)
L Yx ENT

.04; x/ (n)

R/S

- O
N oW

%o Wgpn !
2wRa3"
o
w

/ .
The eight term is
.b234375

Pyl
O
-

o)
S
wn

LRN, RST
50 (n)
STO 1
201 (a)
STC 2
299 (£)

-

~

Th.ez:e are %0 add numbers betxeen 200 and 300.
: - . »

The sum of the odd numsers' between 209 and 300 is 12,500.

\
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‘ . =
o v, . n
7) " HP 33; _ 'S ‘ - TI57 ‘
PRGM RUN .
. , \ . \ © LRN .
01 STO © “ RTN, ~ 00 sTb o LRN, RST ‘
02 STO -3 10 01  sTC 1 |
03 0 - ! "STO 1 02 -0 . X%t
- 70 sto 2 ~ 3 .03 STO 2 — 3
05 1 ‘ R/S F 04 Lbll R/S
06 STO +2 % 05 1, -
07 ' RCL 1 06 SUM 2 '
08 RC‘:\ 2 . 07 RCL 2.~
09 x-= \ 08 .-x=t -
10 GTO 20 R . 09 GTO 2
* 11 PAUSE - 10 PAUSE .
12 RCL 3 . ) 11 -RCL 3
) 13 PAUSE - Pz 12 PAUSE
14 RCL 0 . 13 RCL 0 *_
15 2 - 14 i,
N s , - 15 2 ¥ .
17 STO 0 . 16 = ..
18 STO +3 . 17 STO O
19 GTO 05 18 SUM 3
20 PAUSE 19 GTO 1
21 RCL"3 - ‘ 20 Lbl 2
22 R/S Co ) 21  PAUSE
' \ - 22 RCL 3 ‘
. A +* 23 | R/S \
. ‘ -y 24 RST .
> ' ) - -
8) ~Stere r.in R4 : ' 9) Experience hunger, pain,
- Replace ste 5 %nd 16 " ) .
ih HP-33 wf?RC‘ 4, X, Elation, etc. :
in RUN position ) .
StBre r in R4 . . ’ ' .t
‘ in T1-57 .replace steps 13 4nd 14 ) o '
with RCL 4, X.
{ (S * v
. - ;
v - *
. )”) ‘ /
VA )
, . 210 /
\ :
4 ‘e <




70
P

.98304

6300
' 15.984375
-530,
152.518

$9,737,418.23 .more by l¢, 2¢, 'atc.

»

20,100 \\)
4 .
1,073,741,824" or approx. 16.9 miles

9.6 : .




