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Introduction
Function of Guidance

In our modern complex society it is becoming extfe;ne-
ly difficult for many students to make realistic vocationsl
choices. The problem is partly due to the fact that many
students do not understand themselves or the demsnds of
the job. Adding to the difficulty in choosing ones life
work are the nuzerous wvarieties of occupations. The
Dictionary of Occupational Titles 1ists over 22,000 job
titles describing the nature of work. -

In an effort to understand the changing world of
work @ course in Occupations i3 currently being taught to
~ tenth grade students in the Industrial Prep Program. The
eleventh grade Industrial Prep Program will supplement
tﬁe course in Occupastions since students® needs, perceptions
- ekills and interests are changing. This will be dome
through & work preparstion unit in English.

The choice of a realistic and satisfying occupation can
not be overemphasized. EKarl Menniger a leading psychiatrist
has asserted that "perhaps three fourths of the patients
vho come to psychiatrists ere guffering from an mcapiuéing
thpairment of their satisfaction in work or their ability
to work,"

The central task of guidance is to make the individual
aware of himself, The teaching of occupations or investiga-
tion of careers will be of no avail if the individual
has little or no self understanding. For this reason
guidance must actively involve the student in those situa-
tions which aid him toward a clearer and more reslistic

self appraisal, "3
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This approach resembles Super's contribution in the
field of ’vocacional guidance. Super ssserts that the act
. of choosing an occupation constitutes an implementation
of the self-concept. This progrsm ensbles the student to
develop a more realistic image of himself. As this develop-
ment continues the student can say "This is the kind of
pexrson 1 seem to be," then the next step is to say, "There-
fore, this is the kind of work I might do and enjoy!"

There is genersl agreement on the necessity for
reality testing as a part of occupational choice. Even-
tually all students will test their occupational choice
aga-inst the realities of occupaticnal life when they try to
make a 1iving, Many times & student needing a job will
take one which happens to be available at the time. The
student may find himself in a job situstion for which he
is 111 equipped and unprepared. This type of accidental job
choice may eventually lead a person to seek the services of
Dr. Menniger or one of his associates,

Through the Industrial Prep Program students are given
8 real choice which is based on experience, observation,
and reality testing through a work study progrsm. This .
progrém has been formulated in an attempt -to reduce the
element of chance to the smallest possible margin while
at the same time increasing the smount of choice.

The councelor will use two types of coumnseling in an
effort to promote greater self awareness and understanding.
Counceling will be done in the traditional one to one basis
8ince msny problems are best resolved in this manner. How-
ever the counselor will also aid the student in &t_xest of

grester self-realization through 4,the use of.'group guidance
2
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end counseling procedures for both reasons of expediency
ead value, |

The: time of 8 coungelor is usually at a premium due
to the large number of students and many functions under
his administration., Beset with these conditions coumselors
have found that they are able to make judicious and effective
use of tims by scheduling groups of studeats who have ccmmon
problems. The expediency of group guidance and ccunseling
is readily spparent.

The use of group guidance in helping individuals in
the solution of their prcblems has much value, The know-
ledge that others in the group have common problems helps
the individual realize that he isn't the only percoa facing
these difficulties. Many of our students will becocme members
of variocus work groups. They will be expected to function
together as a team and make meaningful decisions with the

group. Thke counselor is afforded an.epportunity to present

topics of personal and socisl relationships for group
‘study, discussion, and decision making.

Many favorable results have beem produced fxrom group
guidance and counseling procedures.

1. Students get the view of the majority and
minority on personal and social matters.

2, - The pupil is affordad an oppertunity to

A think for himself snd defend his opiniocns.

3. Through the use of current, interesting
and real life situations shy students may
become excited and involved in discussions.

4, Pupils become greatly aware of their feelings
because they are sctively involved in the

group. 4 | L
5. Students obtain a8 c¢learer self image of them-

selves due to projecting snd defending their
thoughts within the groap.

S
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I, Objectives

1.
2,
3,
&4,

UNIT ON INTEREST

Show the relationship of achievement and aptitude
to interest,
Encourage students to develop new or varied in-

terests.,

Have students analyze their interests in relation
to actual -~ccupations,

I1luatrate that interest in a job is an important
factor of job satisfaction and success.

I, Nature of Interests

A, Define Interests

1,
2,

Preferences (likes)
Expressed actions

a, situations

b Py thi’ng S
¢, 1ideas
d. people
e qyeqys_

B. Interest as a factor in caresr success

1.

2,

3.

Interest and no sptitude

a. not sufficient for success )

b. Example: Interest in becoming a draftsman
but poor spatial perception

c. Example: Interest im baskatball but poor
coordination

Aptitude and no intexest .

a. not sufficient for job satisfaction .

b. Example: Good mathmatical abiiity but in-
terast in law,

Interest and aptitude

a, combination for succass

b. Example: An interest in salea combined with
a verbal ability

III. Iafluences on ;aterest

- A, Study of Careers

1, Extoses students to new interests.

2,

Clarifies interests wnich are based oa a super-
ficial besisa,

(4
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B.

C.

D.

E.

Developing Interests

A,

C.

S . P T T T e oo FORE PN IV R NP

Family Influences
1, Family conversations

a8, 1ikes
b, dislikes

2, Vocations of family members
Hero Worship

1, Identification with a hero
2, Someone who possesses certain ideals or achieved
the type of success oue seeks

a, movie gtar
b. athlete

¢, entertainer
d, president
e [ etc [

Philosorhy of Life |

1, Objectives and values influence interests.
2, As goals change so do interests,

a, Example: 7 yesr old student is interested in

bicycles.
b. Example: 17 year old student is interested
in cars,
Aptitudes
l. Quslities of Aptitudes
&, developed capabilities
b, undeveloped capabilities
2. Success brings satisfaction. :

3: Interest is high in those things we do well,"

Increasing kacwledge of careers and occupations.

1, Resadiag contailaing informaticn on careers

2, 7T.,V, £ilms on veccatians
3. Subjects ia school

Actual Experience

1. Part time jobs
2. Voluateasr work

First-Hand Viewing

1, Observation of actual work experience
2, Motion pictures depicting actuai work experiences

-
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D, ‘Experieﬁces of Others

1, Lecturps

a, plant tours
b, career days

2, Interview (informal discﬁssion) with those in

vocation,

Ve Intereéta are revzaled in our actions,
A 'y HObbles
l, Collecting things

a, cars
b. clothing
¢, girls

2, Buillding things

a8, car motors
b. radio sets

B, Leisure~Time Activitiles

1. Types of T.V, progrems
2, Types of movies ;
3. Types of beoks one reads
4. Types of reecreation

3. Types of hobbies

C. Vocation

1. Types of traveling
2, Destination
3, Activities

D. Athlepic Activities

Pazticlpation as a player
Indirect participatisn

N
® o

&, cosching
b, cfiiciating

3. Spectator

E, Extracurricuiar Activities and Avocations

1. Schooi

8, clubs
b, &athletics




- 2, Community organizations

a, youth council
b. volunteer ambulance corp

VI. Types of Interests
' A, Mechanical

1, Manual aiid manipulative interests
2,. Related activitices

a. agplicati‘on of technical knowledge by doing
physical activities
b. machine operators, craftomen
B, Computatéional - Mathmatical

1. Numerical interests
2, Related actiyities

a, accountant

bo bhnker

c. mphysics

d, isyineering
| C. Sclentifl..
- 1, Physfeal

~a, Iintereets in patter
b, interests in motion

2, Blological

o - a, Iinterests in plants
- o ) b, interests in animals

3, Chemical

D, Persuasive

1, Intérest in people
2, Related actlvitiles

a, oral
B s

| ' - b. vi‘sual.

| o | " g'; :éz:ion picture

b o | 10
8
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c. written

flg advertising
2) writers

Artistic

1. Aesthetic interests
2, Related activities

a. designing
b. pa in%?ng
¢. 1llustrating

Literary

l. Interest in writing and language
2. Related activities

a8, Jjournalism
b. law

C. translating
d. interpreting

Musical

1. Interest in Music
2. Related activities

a. composing

b. singing

c. playing an instrument
d. dancing

e. chorus

Sociological

1. Interest in people
2, Related activities

teaching
religion
social work
personnel
psychology
government

Commercial

1. Interest in business
2. Related activities

8., clerks

b. monagers
C. owners

d. purchasers
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Unit on Interest
Suggested Activities and Projects
| 1. Discussion on vwhere interests originate. Are your
{nterests inherited from your parents? What are five
interests you have in common with your parents? | List

at least five interests you do not share with your parents.

2 2., From your survey of occupatidns in your English work
study unit you are to answer the following questions,
a. 1ls it possible to £ind people pogsessing the same
interests in different vocations?
b. Is it possible to find people possessing different
interests in the same vqcat:lons?
If your answer is &e_s to either of these questions you
should give specific examples.
| 3., How may interests influence ones educational, social
' and vocational plans? Obeérve friends and adulss whose
plans have been affectad by their interests.
4. Should a person continue in an occupation in which he
i8 not interested? Wﬁat are the chances of his success
1f he does? ~Will he become interested in it if he keeps
at it long enough? C;n a lack of interest be overcome?
How many interests and abilities be related?
5, Ask 3 persons who are interested in their work whether
their interests came before they began to work or after-
wards? Tabulate the 'findin.gs of the class in a frequency

distribution, -

12
10




6. The class will take the S,V,I.B., From the results of
the S.V.I.B. the students will be grouped according to
common interests. The students will be required to investi-

gate job opportunities on the basis of their group

interests.

13
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Case Study

When John receilved his report card, he found defi-
ciencies in English, mathematics, and history. He is a
boy of unusual artistic ability who is always willing
to contribute to all school activities where his talents
can be utilized. He makes posters for plays and is a
member of the orchestra, band, and glee club, His
mother came to school to consult his teachers because John
couldn't explain why he had failed., After conferring with
the teachers she found that her son has seldom had his

. homework done on time, and almost never had a lesson pre-

pared unless continually checked by the teacher,
~ Issues involved

1. Is it fair for the teachers to penalize John when
he gives so much of his time and talent to his school?

2, Should he take part only in those subjects whiéh
-he likes and for which he shows special ability? Why
bother with subjects in which he is not interested?

3. Is it necessary to emphasize passiﬁg in these sub-
jects? Are there some subjects in which it is not neces-
sary to do your best?

4, 1f he is planning to be an architect or cartoonist
or musicilan, what need will he have for the subjects
in which he has failed?

5., What should the school do to help him meet the
situation successfully? Can John help himself to over~
come these difficulties? How? What, if anything, should
his parents do to help him? :

6. Is John developing any undesirable attitudes or
hablts? Vhat, 1f any?

7. What will probably happen in the future if he fails
to face this situation frankly?

Usually the class is sympathetic and indulgent with
John at first, Gradually they accuse him of self-indul-
%ence, quitting,laying down on the job, and sacrificing

or immediate advantages. His attitude is short-
sighted, unfsir to parents and school, and sure to re-
sult in disappointment for himself. He must not get
himself into habits of slovenly work, self-indulgence,
and procrastination. These habits account for many
failures. He must face the situation frankly, -like a man,
and do something., It is right and necessary for the
school and his parents to insist on his maintaining a.rea-
sonalile standard in his academic work before engaging

in outside asctivities, Even athletes must mainiain:eli-
gibility standaxrds, He must not dlgsipate his energies,

Pleasing and acoommodating teacbfi:s 1s not necessarily getting an

education,

. PRy T  T 3 Lo
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The teacher does not owe a good mark to an accommodating pupil
who has not mastered the course, but that teacher should put
John's education before his activities.,

W

/

Allen, R.E. Case Conference~Problems in Group Guidance.
New York: inor Publishing Company, 1933.

o | | 15
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Students Name
Handout Sheet #1

Date '
Interest Log

Interest Log
Like to do in each Dislike in each

School Subjects ! *
Hobbies

Leisure Time Activi-
~ ties |

Vacations

Athletic Activities

Jobs held

Extra-curricular Activi-

ties (Clubs & Activities)

Types of Books read |

g 16

o




Students Name Date
Handout Sheet {2 Development of Interests

Some interests in our lives change quite easily while
others remain constant., In evaluating your own experience
relate those interests that have remained constant and those

. which have changed. In filling out the chart below you will
be asked to explain why some of your interests have not been
discarded while others hsve been, :

' Analysis of Interests

- —

X Constant Reasons why inter- Discarded Reasons why inter-
Interests ests have remain- ,Interests lests have been
ed constant | discarded
1, automobiles| I have always likeﬁll photography It is too expensive
speed & excitement and tedious.
2,
3.
4,
S
6.
7.
| 8.
9,
' ' t
i
G g .




5 1

2,

3.

b,

de

Interest References

Brewer, J.M. and Landy, Ed. Occupations Today. Chicago:
Ginn, 1956. Chapter 111,

Peterson, Eleanor, Successful Living, Chicago: Allyn
and Bacon, 1959. Chapter 23.

Robinson, Clark, School and Life., New York: Macmillanm,
1952, Part VII. |

Sm:i.th, Leonard, Career Planning, New York: Harper &
.Brothers, 1959,

Strang, Ruth, Educational Guidance, New York: Mac-
millan, 1947, Chapter 3.

Discovering Myself, Chicago: National Forum, 1956,
C 8pter 32. .

VISUAL AID:

1.

You and Your Work (Coronet)

18
16
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I,

111,
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Aptitudes

Objectives

1,
2,
3,
4,

Ill:stgate the relationship between abilities and
apticudes,

Egable students to recognize that all jobs require
various aptitudes,

Exicograge and aid students in analyezing their ap-
titudes,

Enable students to use a knowledge of their apti-

‘tudes in career planning.

Meaning of Aptitudes

A,

B,

c.

A,

Define Aptitudes

1. potential
2, ability

Difference between aptitude and ability
1, Aptitude

a, natural tendency
b. to learn something

(1) aptitude to learn méchanical. reason~

ng.
(2) ap%:'.tude to learn and differentiate
musical sounds,

2, Ability

a. A+ T = A (Aptitude + Training = Ability)
b. learned
¢c. present skill

213 example--ability to rebuild an engine
2) exsmple--ability to play a musica
instrument

How can one determine his aptitudes

1. s8chool aptitude tests
2. ones achievements

a. high grades in art may be indicative of
an aptitude in art

b. playing on the basecball team may be indi-
cative of a manual aptitude

Developing Aptitudes

Methods of development

1, practice or use then
2, training

i 19
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a. school
b, work

B. How can aptitudes be impaired

l, age

2. disease

3. overuse

4., lack of use

IV. Manual Aptitudes
A, What are manual aptitudes
1. capacity to perform
2. muscular tasks
3. manipulative taaks
4, physical tasks

B. Physical Capacities

3 £33 a9 oI S &3

1, ph{ﬁical dexterity
2. related activities

[

a, tool-making
b, die-making
¢c. watchmaking

C. Co-ordination
1. mnmuscular control
2., hand-eye
3, hand=-foot
4, related activity

a, puxch operator
b., spoxts car driver

D. Rhythm

1. omooth muscular functioning
2, related activity

a. violinist
%Y. Flanist
E. Strengtﬁ

1., exertirz muscles
2, relatec activities

2. ! xing
5. ootball
¢. laborer

ERIC

Full Tt Provided by ERIC.
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V.

F.

G.

H.

Speed of Movement

1. Swiftness of muscle movement

2. related activity

a. packer
b. surgeon
c. assembler
d. boxerx

Steadiness of Movement

1. sure balance
2, related activity

‘a. juggling
b, waitress
c., surgeon

Stamina

1. Endurance qualities
2. related activity

a, boxing
b. truckdriver
c. laborer

Mental Aptitudes

A,

B.

Importaﬁt in career planning

1. Mental activities are made up of various

factors.

2., Different occupations.requiré varicus types of

mental aptitudes

3. Knowledge of mental aptitudes are necessary for

realistic career planning.
Abstract and Verbal Reasoning
1. ability to grasp ideas
2. comprehend verbal relations
3. essential for learning

Spatial Relations

1. Visualize objects and forms-in.theamind .

a. shapes
b, 8sizes
Ce . characteristics

2. Related Activities
-a.‘_engineefing

b. art
¢, designing

19
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D. Numerical or Arithmetical Rerasoni.ng
1. Capacity to compute figures or numbers

2. Expression of ideas or forms in mathmatical

- formulas ]

3, Understanding relations between numbers and
. formulas \ oy

4, related activities B

a. engineering B

b. physics ¥

c. data processing by

E. Mechanical Comprehension ‘ ‘

1. visualize movement and motion
2, ability to grasp and apply mechanical principles
3, related activities , |

a, mechanical engineering
b. machine operating
¢, designing machines

-~ d,” mechanical trades ‘

F, Musical Discrimination
1. sense of hearing | ' »*

2. ability to distinguish between sounds one hears r

3. related activities . S

a, musicians *

b, . composears . |

VI, General Intelligence &
A, What 18 it

1. No one accepted definition by all
2. ability to understand and use ideas |
3, composed of various factors

_a. mental alertness
b, common sense
c. verbal intelligence
d. ingenuity -
e, educability - - | ey
f, memory _ : :
- . concentration
. he reasoning

B. Mental Alertness : | . | : 5

| ' i

1. grasping ideas quickly - -

2, related activity o S

' a. consulting work | |
b, repair work

ALY L ek 53
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C. Common Sense
1. application of knowledge to solution of daily
problems . |
2. ability to solve new problems
D. Verbal Intelligence
1. power to reason
2. power to understand directions
E. Ingenuity
1. ability to devise new methods and techniques
2, related activity :
"8, designer
b. methods engineer
¢, repair man
F. Educability
1, capacity to learn : '
2. When known it can help predict your chances of
success |
G. Memory
1. capacity to focus attention on one task
2., ability to resist distractions
I. Reasoning
1. organize facts
2., explore facts
3., drawing a meaningful conclusion based upon

~hese facts

ViI. How does a person know 1f he has the aptitude for studying

beyond high school
A. Methods of obtaining information

1.
2.

Rank in class
Results of tests

a, academic aptitude
b. educational achievement

Comparison of acadenic aptitude tests
a. below average technical or nollege student
b. equal to average technical or college student
c. above average technical or college student
Belief of teachers

a, probability of success in college
b, probability of success in trade school

RIC 2 23
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5.
6.

Condition of health
Follow up alumni

a. Those with similaxr back
b. Those who have gone to
interest.

ground
the school of your
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Unit on Aptitudes

~ Suggested Activities and Projects

1. The class will devise their defmi:tions of aptitude and
ability, Students should attempt to give examples of each
prior to class éiscussion and investigation of aptitudes,
2. Does 'everyone possess the ability to do some things well?
Can most of us do everything well? In your opinion are
abilities as important as interests? |
3. The D.A.T. will be administered to all students. Those
students who have common aptitudes will be _geparated into
groups, which will investigate job opportunities on the
basis 6f their aptitudes.
4, Motion Picture Investigation

Students who are inter_ested in photography may volunteer
for this project, Students will investigate jobs in their
ouwn community. They will take 8 mm or 16 mm movies of people
involved in various occupations. From these films students

will be asked to list the types of aptitudes and abilities

which the workers are illustrating.

5. The teacher will prepare a series of cards, The cards
will présént various details of flctitious individuals.
Students are to attempt to predict the occupation which would
fit this fictitious student. _

This activity will emphasize two importaat points.
First, the gtudents w111 realize that a great deal of informa-
tion must be investigated before a person can make a meaning-
ful job choice. This will be clearly illustrated as students
will cxperlence difficulty in predictions until sufficient

23
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Unit on Aptitudes
Suggested Activities and Projects (continued)

information has been presented, . Secondly students will be
aware that aptitudes can be derived through an investigation
of ones achievements.

6.' To what extent do students believe that abilities are

fnherited or learned. Students will investigete their aptitudes

which seem to be inherited, basicaliy. the same as their
parents, They will also determine those abilities which are
different from thelr parents and attempt to é’:’tpia:f.n how the

similarities and differences occured.

7. Work out a formula for making an unwise choice of an
occupation,

Exanple~--
@, work one knows nothing about

b. work outside your interests

¢, work outside your abilities
‘ Agk the students why this is an unwise way of gselecting
a job. Can any studente recount from their experience any
friends, relatives or people who made their'ch‘oi.ces in this

manner? What were the results?




8. Each student will determine if he hLas the aptitude for

studying beyond high school.
: : o

i ] | ‘
| poor fair 4average| goad %xce llent
s S

'-—~—-b-—

Rank in class

Results of tests

!
i
. |
Comparison of Aptitude Tests |
|

Belief of Teachers
Condition of Health | :

Conmparlson of Successful alumni - 1 !

!
ol

Total

How do you rank? poor fair average good excellent




Students Name Date

Handout Sheet #1 Aptitude Log
| Aptitude Log
gart Done Vell art Done Poorly

School Subjects

- Jobs held

Hobbiles

Extra~Curricular
(Clubs)
(Organizations) .

: Le sure time Activi-
- tiles

©

|ERIC 26 g
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Aptitudes References

1. Billet, R,0, and Yeo, J.W, Growing Up. Boston: D,C.
Heath & Company, 1958,

.2, Brewer, J.M. and Landy, Edwatd. Occupations 'fodaz. Chicago:
Ginn & Company, 1956,

3, Kuder, G.F., and Paulson, B.B, Discovering Your Resl Interests.
Chicago: Science Resesrch Associates, Inc., 1949,

4, Smith, Leonard, Career 'Plann:lng, New York: Harper &
Brothers, 1959,

5. Strang, Ruth, Educational Guidance, New York: The Mac Millan
Company, 1947. |

6. Discovering Myself, Chicago: National Forum, 1956.

=J

7. Planning My Future. Chicago: National Forum, 1956.

VISUAL AIDS:

1, Choosing Your Occupation (Coronet)
2, Finding The Right Job (Coronet)
3, Finding Your Life Work (Carl F. Mahnke Productions)

4, How To Investigate Vocations (Céronet)
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i Needs and Motivations

I, Objectives _ | |

1. Realization that all behavior is motivated,
To demonstrate the relationship between needs
and motivation, "
3, . Examine some of the basic needs all men possess.
4. Stimulate student exploration of their individual
' needs and motivatioms. ) '
l

5, Student investigation of occupational opportunities
based on their needs.

} II, The Nature of Needs
i A, Primary Needs

1. All men have the same needs.
a, food

ki b. clothing
B! c. eshelter
, 2. Men differ in their gatisfaction of needs.

i a, CSome people like Italian food,
b. Some people like ranch homes,
c. Some people like Chinese food,

d. Somz paople like split level homes,

B, Restrictions on satisfaction of needs
1. Social Demands '
a., Pecople are expected to eat with forks
~ and spoons. )
b. Men are expected to remove hats in public

buildings. )
¢, Men are expected to serve their country,

2, Legal Demands "
a, Persons under 21 are forbidden to drink
liquor. ' ' ' '
b. An individual wants a sports jacket but
he can not break into a store and take one,

C. Summary '
. T1 men have begsic needs, T
2. ‘These needs can be satisfled in a variety of
manners. ’ ' ' ,
3. Soclety has placed social and legal limits on
the satisfaction of needs, ‘

III. Divisions of Needs
A, Organic needs or drives
1, Needs of the body
2., Types of Needs

G . : a, warmth e, hunger
o | b. cold £, sleep
| ¢, pain g. 8ex
‘ : d., thirst
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B, General drives

1, Many activities can't be explained in terms of
bodily needs. i

a,
b.
Co

d..

e,

2,
ehe
8.
b.
Ce
d,

reading the newspaper
gainting

igtening to the radio
gkiin

. (etc .

es of general drives which might lead to
above activities
- curiosity

interest
pleasure
adventure

e, fear

C. Social Needs and Drives '
1. Much behavior is motivated in quest of satisfying
social goals. .
2, Types of soclal needs oz dwivae
a., social approval
b. success
c. to be like others
d, status
e, Becurity
f. power
g o IDONey
. independence
i. service to others
ﬂ. pride
. love

IV, Purther Exploration of Social and Personal Needs

A, Social Approval
1. Rccognition by others
2, Praise” :
a, makes one feel important
b. gives one a sense of worth ]
3, One will be impelied to work harder at something
when given credit.

B. Success '
1, Feeling of accomplishment
2. We enjoy doing those things we do best
a, brings self satisfaction
b, glves one a feeling of accomplishment
3, We enjoy partaking in those activities where

we achieve our goal.




C. To Be Like Others
1. Most pcople try to conform,
a, glves them a feeling of security
b. makes people feel comfortable

| 2, 1Individuals engage in activities which are con- - !
| doned by the group. |
| a, dress
b. drinking
¢, omoking

D, Status

1. Position ov rank to which a person belongs
2, Factors affecting status
a, group to which one belongs
b. desires of the individual
3. Why do people strive for status?
a, live in a certain way .
| b. earn a certain amount of money
T c. to be treated in a certain way
| d., to be important '
4., Symbols of adolescent status
a, car
b, clubs
¢, clothes
d, &ebility to date
e, athletics
£, physique
ge strength )
5, People strive to reach certain positions in life.
Attainment of these positions will carry with
them honors, rewards, privelegas. ‘

{ E. Security . '
1 1., Belng able to hold on to what one has
| 2, Being positive that ones needs will be satisfied
} 3, Fear of losing security is a strong source of
motivation, , .

a, losing ones status

b. losing ones money

¢, losing ones power

d. losing ones job

|
; F. JPower . )

L 1., Some people are driven to control mastery over
|

|

a, people i
b, situations :
Co mach}nee

2., The occupation becomes an outlet for this need
Of pwer ° . .
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G. Money

1. Used only as a medium of exchange
2. Not valuable in and of itself ,
3. Ones needs will determine how much money ene
must have :
4. Money is important to the extent it can satisfy
ones needs. S | |
5. Money has social significance
a. can be a symbol of success
b. can be a symbol of power
¢, can be a symbol -of status

H. Independence
1. Deésire to make ones own decisions
2. Dissatisfied with being supervised by others
3. Secking self expression

1. Service To Others

1. Dasire to help others '
2. Greatest satisfaction comes from giving of

oneself
a. nucses
b. clergy

¢c. 8soclal worker
J. Pride

1. An opinion of oneself
2, Pride of oneself

a. dignity

b. self respect

K. Love

1. We try to please others
2. Parents provide for their families
3. Occupations L
a. means of providing things and opportunities
for loved ones
b. may choose an occupation wiich gives one
more time to be with loved ones

V. The Nature of Motivation

One man wants to be a clergyman while another strives
for -election as a political leader. A young boy can
hardly wait for the day he is 17 and old enough to
enlist for armed sexvices. It 18 after 1 A.M, When John
and Al leave their dates off and head to Gray's Restaurant.

All of these examples depict individuals in various
states of need. Can you identify the basic needs which may
be illustrated? :

1., service to others

2. pover
3. independence
4, hunger
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" A. Define Motivation .
1. ‘Behavior which is started by needs and directed

toward goals, e :
-2, S‘ome'clzmdition which directs a person toward
a goal, , . o
3. (Student Definition).

B. How is a.fpe:sqn.mqtivatéd?_' o

1. We all have needs which must be satisfied.
2. Unsatisfied needs cause disturbances.
" a. tension - .
b, frustration
c., irvitation |
d. unhappiness = ,
3. People seek to alleviate these unsatisfied
< needs. (MOTIVATION) o
a. A person who has hunger pangs (tensions)
i - is motivated to seck food, -
b. A person who is unhappy at his occupation
may le motivated to seek a new job. |

C. Are peopie élways aware of their uiotivations? _

| I P%opl_.e are motivated -by things the*y"a.ré unaware
ok. . . : . _ i - .
2. Persoms sometimes repress painful experience.
a. situations that are embarrassing |
b. things one is ashemed of -
c. ezperience in which guilt was involved

VI. Occupations are related to ones needs and motives.

A. Occgpat:!.ons enable individuals to satisfy their
-~ needs : '

1. organic needs and drives

2. general drives B

-3, social needs and -drives

B, How can occupations satisfy needs

1. Indirect satisfaction of needs

a1

a. Salary satisfles needs NEED
1) purchase an automobile status
2) puichase clothing belong to a gzoup
3) spend a weekend at the independence

shore .
(%) by hunting equipment power
2. Direct Means of satisfaction o

a. 'The job itself satisfy needs ~ NEED
1) policeman power
2) truck driver - independenc3
3) doctor . status
4) mechanic . | curlosity
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Money as a sole means of satisfaction

1.
2.
3.

nsufficient if needs aren't satisfied
Can lead to frustration, unhappy

.Give examples of needs that can not be satisfied

by money . . |
a, self respect : ‘

. b. . prestige

c. acceptance by others

List men whose prime motivation was not money
a, Pope Paul

b, Walter Shirra

. ¢, Arnold Palmer

d. Governor Rockerfellow

e, General Eisenhower

£. Martin Luther King

An. occupation may satisfy many needs

L,

2,

Teasner

a, security

b. prestige

¢, service to others
d. - authority

Mechanic
a. independence
b, money

c. curiosity
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Unit on Needs and Motivations
Suggested Activities and Projects

1., Students will investigate money as a priuiary means of

job satisfaction. Students will interview five adults |

‘and secure their opinions. Those vho are being inter~

viewed will be asked what factors they would investigate

when searchlng for a new JOb. 'I‘he class will tally the

results in a frequency d:.str:.bution. ‘

2, Students will investigate values, Students will inter-
view three adults in an attempt to determine the pos-

| sessions they value most. Students will also compute

the possessions they value most., A committee wiil

compile and rank both student and adult possessions

- which they value most.‘ |

3. Discontentment or unha.ppiness may arise from an unsatisfied
need, Do you think discontentment is good or bad for

an individual? How may.. discontentment be a disadvantege

or at times an advantage? Give _Specifio examples,

4. Do you know of anyone wvho has as much wealth or more

| than. '_y_our family yet is discontented? Since this person

is ‘financiall.y secure how can you explain his discontent-

ment?

5. Read the biography of an indivi;lual in whose footeteps you
would like to follew, From this reading be prepared to
discuss those factors which motivated the {ndividual in his

quest for success,
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6. Have students make a 14st of the ten most desirable
jobs, Upon finishing this task they should make a list
of the ten least desirable jobs, Committees will then

rank both groups of jobs in order of their frequency.

The students should try to determine the following: i

a, What do the most desirable jobs geem O
“have in common? | :

3 b. VWhat do the least liked jbbs geem to
have in common?

c. 1Is salary always a factor of the most
desirabie jobs?

] ) d. What might expl,ain'the' fact that some of
the mogt desirable jobs are not the best
paying jobs? |
7. Group Activity
" whe class is to be divided into groups which will role
play various goclal needs, : The teacher will assign
role playlng situations based on the following

gocial needs.

i Lj a, soclal agprova]_
b, success
c. to be like others
| [] d., status
. e, Ssecurity
£, powexr
g. money

h, independance

i, service to others
j . pr ide '

ke love

These social needs will be role played' in work, social

P
3

ﬁ and school situations. |

| 8. Do all people entering"the same occupation have similar
n | | | - |

;Lj needs, abilities and interests? Each group will investi-

gate this question and report to the class,

| A

{
.l
t

Each group will interview filve persons who are employed in
| '] the same occupation. As an exampie the five individuais may all

' be employed as bus drivers.
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Sl_iggested questions for this type' of interview are

as follows:

" Tnterest | 1. What are your interests?
Abilities 2, What abilities do you consider nec-

essary for this job?

Satisfacti.on' of Needs 3., What do you like about this job?

Lack of Need §atisfactions, What don't you like about this job? o

- Lennnad




A, Case Study

Mr, Jackson camé to this country when a boy and learned
to be a weaver in a mill, The only schooling he ever had

. was limited to the elementary grades and evening classes,

One son, however, graduated from college, another from a fine
trade school; and a -daughter is a teacher.. All are doing
well, have marricd, and have families., Mr. Jackson has a
small mortgage on his home, which will be clear in a few
years. Outside of the shop where he is employed, his church,
and his immediate neighborhood, he is practically unknown to
the other citizens of the town. He has taken an active in-
terest in his children's problems, and when they were small
he. played with them whenever he could, |

Dr, Smith is an eminent physician, well-to-do financially,

and the father of two deughters and a son. He is president

of a national association of doctors, president of the local
chamber of commerce, and a leader in several fraternal orgsni-
zations. Hls professional, civic, and social obligations have
demanded. so much of his time that it has been impossible for
him io spend much time with his family. His son has been out
of high school for three years but has never worked regularly.
One daughter has left home to live in the city because she

‘cannot get along with her parents; the other is having a dif-

ficult time in getting through high school because of competing
social interests.,

B. Issues Involved

1. Which man would ydu‘rathei‘ be at 60?7 Why?

2. How much of the suceess of a man or a woman depends upon
the success of his children? . .

3. Will this be true of your parents? Can they be successful

without your help? _ . B

4, What kind of success does a normal boy or girl desire?
Do standards of success differ in different communities?
Is anyone as much as a success as he would like to be?

5. Do the elements of success vary in different centuries
and in different communities? What are some of them?
What can you do now to increase your own chance of suc-
cess? Have you cver read ''The Assessor Success," in

The Trimmed Lamp, by O, Henry?

6, What part does money play' in success? Education? Social
position? Business, industrial, or professional leadei -
ship? The respect of your neighbors? Service to the com-

munity? A happy home and family life?
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C.» Summai'y of the travel and conclusions
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depends largely cn them also is a surprise, The importance

" of the human elements is gradually glven greater recognition,

Character, service, family are generally agreed to be the

Bt

Very few pupils in school will claim that they have ever

standards such as money, position, elective office, etc.

ST |

e Allen, R.,E. Case Conference Preblems in Group Guidance,
if"‘j New York: inor Pubsishing Company, 1933.
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The class is 'usually surprised at its oun cholce of the
. more succossful man, The idea that the success of their parents

foundation of success==-tha rest is deslrable but not essential,

given thig problem much- thought, ‘Most have accepted superficial
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 Students Name | | _ Date
- Handout Sheet #1 ' Case Study

Exempla-~The Euberrassed Driver

‘Joe had his license for a week and felt as though he had
it made., After all, he had waited until he was 17 even though
some of his buddies were driving on the sneak at 15 and 16. |

It was a Saturday night when three couples decided to
drive to Seaside, Joe felt 10 feet tall as he opened up
his car, Suddenly Joz hit a telephone pole as his attention
had shifted tcward his date. He had taken his eye off
the rosd for only a split second. .

Fortunztely, no one was huvt in the accident, After ,
realizing that no serious damage had taken place, the group
began to make fun of Joe's driving techniques, The pride
vhich Joe had falt was now completely lost as he was over=
wheolmed by embarrassment, - -

As the months passed by, Joe had complately forgotten

'about: this incident. Such an experience was too painful to

remember and striking it from his conscious memory was a way
in which Joe handled the problam. At the same time it was |
quite noticeable that Jo2 had taken a dislike toward driving.
When questioned about this disicike Joe was heazrd to say
"there are too mony cars and maniacs on the road,"

Your reactions to the Embarrassed Driver.

l. What factors motivated Jos to drive his caer to Seaside? .
Have you been involved in & situation similar to this? What
motivated you? . ‘

2, Do you feel the group was zeally trying to hurt Joe with
their eriticioms? Have you boon involvad in a situation where
the group wridiculed or criticized an individual? How did che
individual weact? | |

‘3. Joe was quoted as saying 'there are too many cars and

meniace on the road", Do you think this was valld reasoning
on his part? Bs prepsred to explain,

4, 1f you were in Joe's poiition how would you have handled
" the situwation? 5 _ A

‘5, Can you think of anyusituat:ion' which has been completely

forgotten by a friend. What were the circumstances surround-
ing the situation? Why have you remembered the situstion
while your friend has forgotten it?

41
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Students Name _ o . Date
Handout Sheet #2 | ~ Job Satisfiers
Jype of Jobs S Needs which |

. Co o - it satisfies

1. truck driver
2, . postman

3, draftsman

4, mechanic

s g

5. lawyer

6. teacher

7. merchant

8, salesman’
9, electrician
10. . présSer'

11. h’achinist

12. commerical artist
| 13; policeman
14, so;zial worl;ei:
15 Twen dtic ian

_ Some of these jobs may satlisfy various needs, Students
ave to list as mapy satisfiers as they can. ’
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Unit on Attitudes

I. Objectives

1. Make students aware that attitudes motivate their
behavior,

2, Many attitudes are formed during.childhood.

3, Since many attitudes are unconsciously formed
we should continue to avaluate their validity.

. 4. Understand how attitudes may be formed.
S. 4Rea&ize that changing attitudes is a difficult
task.
II. Definition of attitudes and beliefs
A. Define attitudes

1. Positive (favorable) or negative (unfavorable) -

response. . _ . .
2., Reactions to objects, person, situations.

B. Effect of attitudes |
1. Persons react in accordance to attitudes.
2, Favorable attitudes enable persons to be
happy, contented, successful. '

3. . Unfavorable attitudes can lead to frustration,

resentment, failure.

C. Define belief |
1. Acceptance or rejection of a statexent or
proposition.

2, Held without strong emotional'feelings toward

 or against something.
a. (example) I believe it will be warm
- tOomorLow.

'b. (exémple) I believe school begins on

September 7.

111, Development of attitudes and beliefs

A, Cultural Factors
1. Define Culture o
. &, customs and. tradftions of a people.
- b, beliefs and attitndes toward imporcani

: aspects of life.
2, Transfer of Culture

a, radio, 1.V., newspapers

b.. school

c. [ailosophy on which nation was devalcped

44
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B, Family Influence o
.1, Assimilation of parental attitudes
- a. Parental teachings
'b. Child identification with parental
: ~attitudes _ | '
2, Psychological Studies - |
a. Measurement of parental-child attitudes
-;b..“RgfultS'have confirmed a direct relation=-
1. (example) Most individuals belong to
’ the same political party
- ~ ~  of their parents.
2, (example) Most individuals espouseé
the same religion as their

parents.

C. Pemr Group Influences
1. Dafinitions
~“a. Peer-a person of the same rank
b. Group-two or more persons
1. Whose behavior is interdependent
2. Sharing common bellefs, values,
norms o
2, - Groups becomes important .
"a. Adolescent moves from a state of dependency
to independenc
b. Adolescent relies more on group than
parentg '
1. Seeks. group's companionship and entexr~
: ~ tainment
2. Neceds emotional and social support

3. Strict adberence to group nOIms .
a. Beligf peer opinions and actions probably

correct
b. Fear of being ousted from the group

D. Informaticon influences attitudes
1. How one acquires informatinon
"a, Beliefs and opinions sometimes based
“on half truths
b. Prejudiced attitudes based on insufficient
: and inaccurate information, '
2. Fallaclous reasoning
a, Jane is a blond
b, Jane is dumb :
c, . Therefore all blonds are dumb

RESULT: The use of reasoning based on partial truth has

led to an inaccurate generalizationm.

E. Authorities influence attitudes
1. People rely on authorities
a, Do not have access €O facts
b, Unable to formulate beliefs from informa-
tion C '
(L)example~ The President says uwe naad
, | @wgnti.bqllistic missles,

o |

. ‘ M
0 . . . oo L] ¢ -
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2. Limitations of Authorities

Disagreement amoug authorities
Authorities have self interests, biases,
and needs which affect their outlook.
Authorities sometimes speak on issues
outside their competence.

a,
b,

C.




Suggested Activities and Projects for Unit On Attitudes

Note: These activities and projects were designed to sup-
plement the preceding discussion areas

1. What are some of the various peer groups you belong

to? What ore the attitudes and beliefs which these groups
espouse. Vhy might another person want to join your group?
2, Upon viewing T.V, and listening to radio you will | |
notice that many of the commzrcials and advertisements are

designed to make your beliefs and atti.tudes sympathetic

toward their cause.

State at least &4 techniques which are attempted in an

effor t to change your attitudes or beliefs.

Note: This activity may be used to reinforce the English
) unit on lMethods of Propaganda.
l 3. One of the chief aims of education, government, business,
religion, etc. is to emphasize and encourage positive at-
titudes., The successful salesman, clergyman, teacher, and '
politicdan can influence your atfitudes and beliefs.

llow would you go about changing the attitude ox belief

of someone else., Write some of the methods you would employ.

GROUP WORK) Divide the class into groups of 5. Three

members will attempt. to change the attitude of two members,
The group will then report on its success or failure. 1f
there was no change in attitude the group should be prepared.
to tell the class the methods they employed, why they failed
and what they might have attempted,

4, Divide the class into groups of five (GROUP WORK}). Each

group will illustrate why total reliance on authorities should
’ be limited. From magazines, radiuv, T.V. books, etc. they

are to point out how some authorities in American life:
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1. disagree among themselves

9. illustrate attitudes which reflect self interests,
blases and nceds

3. spesk on issues outside their compefence

5. Illustrate the effect of peer groups influence, All

students in the group will give the same wrong answer to this

problem, One person'will know nothing of the group's plan

to give this answer.

Question: Which nptt g largest
. 5

The group will respond to b as the correct answer.
1f the experimental subject agrees with the group, he will
then be asked?

1. How did you feel?

2. Why did you give b as your response?

48
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HAND OUT ACTIVITIES

L

NOIE: It ic suggested that these hand out sheet be dis-
tributed to all students, They can be usaed for
reinforcing and clarifying the discussion unit

ot on attitudes and beliefs.

Students Nare Date

Hand Out Sheet No, 1 (Attitude Checklis‘t)

Attitudes once formed can beccme a powerful influence in
the behavior of a person,

Directions Rate yourself on the foliowing categories. Glve
yourself a 1 on those items you feel strongly
for and a 5 for those items you feel strongly
sgainst, If you ore neutral rate yourself a 3.

Enand Qut Sheet

Industxial Prep Program

homeworic

teachers

girls

draft

driving age at 21

College Prep Program

welfg:;e

Indianspolis 500

Metropolitan Opera

Think for a moment about those items which you agsigned
a 5. As you read thege itemd did you feel a dislike for them?
Did you use a little extra offort and force in msrking the 5
so that it is blacker that the other ratings? Did your ex-

r=ession chinge as you read the item? .

These are but some of the reacticns which may have been

evoked from the concepts which you oppose. Thege emoticnal
responses on youw paxt indicate that you will react strongly

toward similar items if they occur in the future.

49
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Students Nauwe -« - - Date
Hand Out Sheet No.2 | Parental Beliefs and Attitudes

- Difections:' Make a list of parental beliefs and attitudes.

Be prepared to criticize ‘the ones you disagree
with and defend those you are in accord with.

Check those you accepi and those you reject.
ACCEPT REJEGT

example (1) One should attend church every week.

example (2) People should not drink, | Kkek

example (3) Everyone should go to college.
1.

2,

6.
7.
8.
9.

10.

o0
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| | Date
Hand Out Shzet No.3 : Attitude Questionnaire

Squdents Naue

All of u» have developed certain beliefs and attitudes
toward life. .

Directibus: You are to 'lia'b 5 beliefs or attitudes
which you hold toward school, work,

and home.

A. Beliefs or gwidvides: toward school
1.
2,
) 3.
b,
5.
B. Beliefs or attitudes toward work
1. |
2.
3.
4.
5.
C. Beliefs or attitudes toward home
. | |
2,
3.
4,
5,
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UNIT ON PREJUDICE

Objectives

1. Understand that all prejudices are learned.
2, Many prejudiced jndividuals are unawaxre of their

binsas.
3, Prejudiccs are sustained because they fulfill

frustrated needs.,
4, To encoursge student evaluation of their attitudes

and prejudice.

Where do Prejudice Begin
A. Define Pzej ndice

1. Pre-judgement of dislike

2. Based on knowledge of a race rather than of
the individuals

3, Stereotyping of individuals

a. (example) All Italians who were ever born
were wincs.
b, (example) All Scotchman who were ever
- born were stingy.

B, Prejudices are learned

1. No one is born with prejudice -

2. Correlation between prejudice of children and
their parents

3. Small childeen show no race prejudice

Cc. Where are prejudices taught?
1. parente
2. pazers
3. teschers
4. irass media

a., Dewspapers

b, T.V.
¢, radio
~d, books

e. magazines
D. How are prejudices taught?

1. contact with the prejudiced group
2. contact with people who are prejudiced.

a. Many psople have formed prejudice against
minority groups even though there has
been no zontach, '
b. (Fortune Survey) Strongest recentment
against Catholics and Jews where thelx
numbers were fawest. (Fortuae Vol.36 Oct. 1947)
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E, Prejudice is an attitude

1. Strong negative feeling of hostility
2. Directed at various groups

a. Racial

za) Negro
b) Chinese

b, Religions
(1)Catholics
52) Jews
3) lioslem

c¢. Vocational ,
(1) Politicians
(2) Police

F. Lessening of Prejudice
1. . Avarenass, of prejudice
2, fontact ‘0¥ prejudiced with group they are
bigdad fewes -
a.) Measurement of white soldiers after

serving in intergrated unit
b.) Amount of prejudice drastically re-

_ duced
" G, Stages of Prejudice

1. Child learns a group is bad. '
2. As he grows he learns more specific things

- about the group.
3. He generalizes and attxributes thesge "bad things"

to the entire group.

II1I. Why axe Pr2judices sustained
A. Satisfies frustrated needs
1. Need for sizftus and importance
2. Artificial renking mokes individusls supericr

3. FPoor, uaeducated, unimportant persons become
supericr to prejudiced group

B, Outlet for aggression

1. Hostility and aggression originate when a
‘person is frustrated

a; blocked in ones goai
b. unable to succeed

2. Hostility and aggrossion cannot riwayo be tak-
en out on source of frustration

52 o4
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a. Substituted toward an "inferior group"

b. (exomple) Lieutenant chews our sargeant
who cliews our private who
kicks dog.

c. _Scapégoating

1. Blame others for your misfortune
2. Common among those who suffer from political
economic or social frustration,

a.,) Hitler blsmed Jews for Germans economic
and socisl problems in 1930's,

b.) Christians were persecuted by Roman
Emparor Nero.

D, Perception and judgement
l., Define percepticn

a;; that wvhich you are awsre of
b.) your ettitudes, beliefs, values and
needs affect your perception

2., Prejudice affects cnes perception

a.) (example) Belief that Mexicans are dirty
and ignorant,

b. ) (example) Individual will be especially
awvere of dirty and ignorant
Mzxicans

c.) (example) The individual will not be
avare of intelligeat clean
Mezicans

E, TFear and ignorance

1. People become enxious of that which is un-
kn~wn, different.,

2, My superstiticas arise concerning these
groups.,

What can be done to c¢~vwcom2 prejudices
A, Group .2tice:

l. Fostering education and learning so as to
undexstand the othex group, :

2, Work in groups which are different than

. »aurs,

3. E**{ for legislation to protect all groups
i the ecociety,

4, Sesk iscroved economic and social conditions -
for all,
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B, Individusl Action

Examine your own thoughts to determine pre-
judices?

Ask - How was this prejudice or attitude ac-
quired? '

Is this prejudice based on fact and contact
or myth and heresay?

Make sn effort to obtain first hand informa-
tion through contact with the minority group.
Judge all people as individuals rather than as

a group entity, -
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Unit on Prejudice

Suggested Activities and Projects

1.

3.

Group Work~Each group will be composed of five students

who will construct a definition of prejudice.
The group will also try to determine the
characteristics of people who appear to be
prejudice.
Students are assigned to read a local newspaper or maga<
zine, They ére to 16cate five examples which in their
opinion ekemplifies prejudice, These articles will be
brought to class for inspection and discussion,
Ts there aﬁy real difference between physical and mental
cruelty? Wby is it that some people who would not strike
or injure a disabled person would be cruel to persons
who are different? Is ignorance of the nature and extent
of mental ciuelty any excuse for it?

Group Vork- (Groups of five) What are some of the tech-

niques people use in an effort to disguise their prejudices?
Are all prejudices easily observable and open to recogni-
tion? What are soma subtle forms of prejudice which you
have observed?

The claés will be presented with an smbiguous picture.

A scene will depict two boys who seem to be running
awaylfrom a burglarized ctore, One boy will be white and
one boy will be negro. The picture will be flashed for

a very short time for class observation,

The students will be asked to report on the situation
seen in the picturec. The teacher's questioning will be
designed to elicit what has occured and who is involved,

The students will try to expiain why they chose the answers
they did, 55 O ¢
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6. A mock fight scene will be started in class. One inddividual
involved will be a student who has been in constant troubie
whick includes fighting, The other individual will be a
stucient who is quiet and well respected, The quiet student
will be instructed to begin the fight.
ctudents observations of the situation will be surveyed,
The students will be questioned as to what occured, who

was at fault, and why it occurred?
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Students lame Data
Eand Out Skeet #1 Ocinion Quiz

True ond Folse opinion quiz

Frenchmen ore more immoral than Americans.

A Catholic cannot be a good American because,
when it comes to a8 siiow doun he will obey the
Pope rather thun the President,

All Negroes sre musical,

Jews are notorious international bankers.
Most Jews arc Communigts,

Scotchman are stingier thnan Americans,

Relatilvely more crimes are committed by foreigners
than by native born Ameiicans.

Htheidets are not geverned by allegisnce to any

.code of ethics,

© All Orientals gre deceitful, cunning, and un-
scripulous,

411 XItalions are winos.
Men can reason better than women,
Blondes are mor~ fickle than brurnettes.

Americans have a better sense of humor than English-
men, |

Membexrs of the white race are born with better
brains thon wenbere of any other race,

Each student is given a copy of the sbove true and

false opinicn quiz, He 18 to mark T to the left of those

answers which are true and F o the left of those angswers

which are false. All of the above answers are unquestionably |

false,
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Students Nawme | . Date
Handout Sheet 2 Character Quiz

This is a character quiz which is designed to explore
your beliefs of varjous groups.

You arc to rank each group in terms of the following
system,

) 0 3 5
small amount . average :, large amount

honesty

neatnass

ambition |

Yespect

responsible

co~-operative

friendly

couxt

esy

humox

patience

TOTAL

60
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Students Name Date
Honlout Shect #3 Contributions of Im-
migrants

Namne Country F:(e 1d of Work

1. Andretti Italy Race Driver

; 3 - o . oid
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11.

13,

14,

15,
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FACING AND RESOLVING PROBLEMS UNIT

i 3

X. Objectives

1, Realization that adjustment is predicated on facing
and solving problems. '

2., Investigate comzon problems faced by adolescents,

3, Examine evaeslve inethods of problem solving.

4, Examinc various methede of investigating and solving
problcas.,

o ) < 3

] II. Prcblems
¥
A, Define problem
-. | 1. Queation proposed for solution
] _ 2, A perplexing question concerning
: a, sltuation ' .
. b, person
§ Summaxy =~ Ail people have problems eince they are con-
ctantiy faced with questicns that must be ancwered oxr
golved.
B, Satisfaction of Needs. -
1. All persons strive to satisfy thelr needs.
a, orgaulec drives or nezeds
b. genc¥al drives
c, goclal drives or needs
2, Inability to satisfy needs
a. feeling of inseccurity
b, ¥restlessness J
¢, anxiety '
d. tengion
e, depresslon
IIX, Interference with the Satisfacticn of Needs
A, Peraoral Factoxrs
1. Something sbout the paerson himself
a, Llimlted intelligence
b, poor co-ordination '
c. bad temper .
d. nNErVOUBNASES
e, lack of confidence
f. poor vision
go poor hearing
he overweight
i, physical defects
jeo ete. -
: 2. A combination of these factors may deter an in-
o dividual from satlsfaction of
&, social dxives
. . b, organic drives
at J ' ¢, general arives
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P. Environmental I'actors ,
1., Something in the surroundings or environment-
a., lack of money .
b, peer group
c. city where one dwells
d, high school
e, types of acadeinic’ courses
£, extra curricular activities
¢. job opportunities il
h. types of specialized training
io etco R .
2. A combination of these factors may detexr on
individual from satisfaction of
a. social drives ~
b. organic drives
c, genercl drives

C. Conflicting Motives - ) A

1, An individual wants to satlafy two needs, ’

2. A decision must be made between two alterna-
tives, )

3, JPrcblem Sltuation: ) T
Joz is a member of the football team and 18 in
training for the upcoming champilonship game.,
He has been invited to a late party but reallzes
he cannot keep training and still accept the in-
vitation, Here is a conflict between two deslres
vhich is just as much an obstacle as are the pex-
sonal and eavironmental £actors.

IV, Solving Problems Vs, Evading FProblems

A, How ore people motivated to solve problems?
1. lLack of satlsfaction of need on problem bzings
tensions. = ' ) )
2, Tndividuals ave motivated tc activity in an
effort to solve theix problem,

B, Meeting Froblums Means Activity
1. Individuals will react differently to the same
need ox problem, 5
2., Probiem Situation: ° '
Three individuals have a desire for status and
prestige.
a. Joe sgeexs it by drinking.
b, John fitids it through participaticn on the
basgketball team, ' o '
¢.,. Al finds it be racing his car at the drags.
3, Individuals rely on methods which were puccess~
ful in the past. : . B
a, John became 11l when he had to speak in
front of the class,
b, John bacomes 11l at werk when it 1is his
turn to glve a progreas report.
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B.

How axre they formed?

V. Defense Mechanisms

A. What ere they? '
1, Unconscious methods of behaving
2, They allow us to cope with anxiety or reduce

teasion,

1. Needs avouse tensions and anxieties in individuala,
2, Individual is motivated,
a, solve the problem
b, reduce anxiety and tension
3, Inabliity to face the problem
a, uge of defenge mechanisns
b. avoids piobicn
¢, reduces anxieties ’
4, Example of a defensive mechsnism to avold a problen,

"  Tehsion may be relieved by an activity which is
really an evaslon of the @xisting problem, Johii had
a tendency to complain that a job requirement was ui-= -
felr or getting someone eige to do the job, In this
way John could not hope to achieve any &mcunt of success.
John wag able to evade the problem and was relieved o
the tension which lack of succeas aroused,

VI, Evading Problems Through Defense Mechanisms

A,

Rationallzation
1. Justifilecation
a, thinking
b, feeling
Co. Aacting

. 2+ UnconBeious Process
a, a protess ocne 18 vaaware of
b. a lie or excuce for ones behevicr

3. Purpose

a, helps to expidin why you didgfg do something
b, helps to a¥piain way you neodd’t do gomeiiing

Majon nurpose |
T They deiend a pervson from examiniag the real

reasons of his behavior which are painful,
4, Examples off Raticnallzation "
" a, 1I would have gotten an A la clasa but the

teacher has it in for me,

The individual probably dida't deserve the

A but that Wwas the excuse he gave himself, .
‘b, Tom would have made the team if he didn't

have to work, - -

Tom was mot capable of making the team

and used his work aeg un excuse,
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B. Projectioa

1. Unconscious Process |
2. Ascribe to others ones own undesirsble attitude,
3. Helps individual defend against their own weak-
nesses, -
4, Examples of projection _
a. If a person has a-tendency to be cruel
to people yet knows thi3 is wrong, he
may accuse other people of being cruel.
b. A person may have a tendency to chezst on
a tagt and may-défend himself by saying
that others cheat. '

1, -~ Substitutes for reality and accomplishment
2, Method of escaping real life
5. Exanmples of daydreaming
a. Bill was.a big.boy who had a good physique.
He would often..daydream of daring exploi'ts
on the football team. This became a
substitute for actually playing.
b, 41 often daydreamed that he was & great
singer and was widely admired and praised.

- Co Daydreams

D, Repression B
1, A person forgets I ,
a, things which make him anxious
b, things which make him uncomiortable

2. Convenient way to:avoid problems
3. Examples of repression
a. I can forget the dentist appointment be-
cause I am anxlous about tha drilil.
b. The individual who forgets to bring his
report csrd home reiicves the anxiety
which would come from parental disspproval,

E. Displacement or Substiltution
1. Method of transfeswing hostility
a. Ffrom ldeas and person
b, to other ideas and persons
2, VWhy do perscns uge displacement?
a. inability to take out hostility one cnes boss
b. sltuation beyond ones control
3, Examples of dispiizcement .
a. Your father has hagd a haxd day ot the office
and takes it out on you even though you
. haven't ilrrated him, '
b. Mickey Mantle strikee out and throws his -
helmet, He has dispisced his frustration
and hostility onto the helmet,

F. Regreasiom
1. Return to a early or primitive form of behevior
2, Childlsh reacticns

o, a4
4, CXying

b, potting
¢, taniyxums .
d. anger 66
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3. Examples of Regression

a, John is inducted into the service but is
continually homesick. His thoughte revert
bsck to those satisfying situations which
occured at home,

b, A person who goes to bed with the slighteat
cold may be regressing to behaviox whick,
in c?ildhood brought him af7action and at-
tent:lon,

G, Compensation -

1.

2,

3.

H, Temper

1.

2,

3..

I, Bragging

Tadividual inadequacy
a, weaknaess )
b, undesirable trait

Reaction of individual ™

a, dJevelopinent of sh asset )
b. Bsubstitute thig asset to compensate ror
" a weakness )

Examples of compensation:

a, Zn individual who isn't successful in
acteol ©'hes8 to be successful in athleticez,
b. John 'ls met very popuiax and tries to com-
pensate for this weakness by driving his
school mates to school. - h ~
¢, Sam was the samllest boy in the gang. How=
. ever, he became the mcst da¥ing and criminal
in order to achieve status among the older
boys. |

Frustration of a need

a, individudle bscome angry

b, individuals bzcome quarrelsome
Tenper -

a, reduce tension

b, do not resclve the problem
Examples of using onss tempar: ‘

a. Joon ig unadle to finish his part of the
group prcbiein, He grows intolerant, be~
comes ahagey and loses his tempe.

b, Al is cavght looking at a 3rd strike,” He

vehemently condems the umpire during a
fit of &nger, .

T¢ a meehs of covering up ones weakneps,
Ena?les a person to think mozre highly of him-
gelf, ° ;
Dyaws attentlon to a person _
Examples of braggings - )
a, .John is continually bragging sbout hig
~ ability to handle his car. He has never
really been successful but finds the at-
tention rewarding, )
b, Jim coiitinusily brags about his explorts
&3 a lady'e man.
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J. Clowning -
1. Used to dttract attention
2. Used as a substitute
a, feel successful
b, be important
c. for recognition

v e e e e r———

3. Covers ones inadequaclés~ '
a., enables the person to seem witty and clever
b, makes a person feel superior since others
- the brunt of hils jokes
4, Examples of clowning |
a., Al made Joha the brunt of his jokee and - thus
felt superior, - -
b. Jim would constantly clown around while
bowiing. People didn't weally notice his
1 : . lack of skill due to his constant clowning.
K. Bullying = ° -
1, Used to attract attention S
2. Used to bulld up self-sufficiency
a, individual feels ingecure
b. individual feels inadequate
3, Gives one a feeling of
a, power
b, authority . R
¢, status - o .,
4, Exumnles of bullying: - |
a.. Jeff was a poor student and resented belng
at the bottom of the class. He began to
push students around as his gchologtic ™
achieversntcs began to dzop, He galned 2
gsanse of importance Trom these tactics.
. b, John developed into & bully when he, found
- that he gained great respect from other™:
students, - .

L. Illness (psychologilcal calise) . ' L
1., . Alds a pergon in escaplng from his veal probiens. .-
2. Imagined illness s . L
a, Medical exams indicates there is nothing "%
" physically wrong. T
b, People suffer from headaches, backaches,
... upset stomaches, etc,
3, Why do people become il1? ° = - _
.8, avolds distasteful gituations O R R R
b, brings sympathy and attention . .
. ... ¢, helps them avold rasponeibility
4, Examples’ of' illnegs: G e _
a, FEach time Jack 16 on the verge of ending
: : " his datinp welatinship with Sue.she sud-
a0 S . . denly develcps lieadaches, Jack becomes
: more dtientive and sympathetilc toward Sue.

i . b, Jack suddenly becomes 11l when he knoweo
] . Tt 1e his tuwm to climb the nlgh scuficld
| Q - at wocko, |

ERI
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Vil. Six Step Attack on Problems

A, State your problem clenzly.
1, What i3 it you want to accomplish?
2. Write the main problem.
3, State it in gspecific terms.

B, List the obstacles that keep you from solving this
probiems ) ' o : '
1. Problems arise when obstscles stand in the way
of ches goals, '
2, Ubsgtacles )
a. pzereonal - gomething about the person inter-
feres with attezining the desired goal
b, environmental - gomething in the environ~
me’ntl: interieres with attaining the desired
, a0t - "
! c. realize ones limitations in relation to
' realistic goals
1) ability
2) interest
@ inteiligence

¢, List the assets you have to work with in solving
this problem, -
1. Use the experience and knowledge of others.
2. Think of abilitles and skills you uged in the
) paSto '

D, List some poesible sglutions,. T
1. Problems may be attacked from various perspectives,
2, The more solutions ome can devise the better the
chanice of finding the best soluticui,

B, Try to forecast the resulte of each of these golutions.
1, Tey to imagine what the aolution would be like.
9. Tey to get evidence on the propaosed solution.
3, The golution should be pased on reaiistic needs.

F, What 1s the best solutioh for me?
1., DNoes it give you what you want?
7. If othevs are imvelved, ia youx solution fair
to tham? | '
3, Do your friends and family approve of . your zolutions

VIII, How does one obtain help for a probleim?

: . - A, Tk wox addiclional helf.; T 2 .
] . . - Ef you atill foel troublad and can not locate
\ . . . the probiem, -

Tf you tzy to retreat from the problem,

=
> D
o}

Ll

- 2, :
= 3. If the problem contiives to evoke anger and distrers

L, %f you continiiaily bleme others for your probleni,

5, °Lf vou gre unable Co 4ist your raesources wvhich can

aid you in solving the problem, |

6,  Tf vour solutions axe wnveallatls .

'fls. TE you awve dleaatisfled with your proposed wolutlons
Q 3

l}’ogrmtinuing tims brings you wo closer to a sclu-
LJ.ULl o |

67 69

e e e e e e




v AR b be bt

adir At imtied D e e B D

B, WVhere to. get help '
1. Your family
2. - Your counselor
3, Your teachers
4, Your friends
5, Your minister -
6. Uidorstanding adult
7. Yamlly doctor
¢, Get as much information as possible.
1. Read books and pamphlets that glve problem
golving infoxmation and advice,
a. MNany problems ace not unique.,
b. Reading can give you ideas of how others
golved similar problems,
2. Talk ysur Broblem over with your friends
and classmates., )
a, Discusaiuns can stimulste you to new ideas,
b. Additionsl information may lead to solving
the problen.. :
3. '.!.‘311{ over your probiems with an understanding
adult, ° . -
a. Lleads to new insights |
b. Use an older person’s experlence to facilit
solving the problem,
&4, Help youesall, : :
n. You must be ready to act uvon the problem.
b, The f£inal decision is yours.
D, You and your work
1, Survey those flelda in which you already have
great Interest, : : '
2. Study yourself to see irhether you have abllities
that woulid be paxticular assets in a pavticular
job fleld. o
3, Evaluate the oppentunlty for advancement the
fleld offera. o
Deteriiine how the job will contribute to your

&

general neede,
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Unit on Problem Solving

auggested Activities and Projects BRI

1. Do you think it is wise for people to avoid aituarions
where problems might arise? From your observaticns what are

the characteristics people display when they ure ‘exps *rxencing o
difficult problems? | .
2. Do well adjusted people seem to have any similaritics

in the way they handle problems? You axe to im.erv* ew three
persom who you respect a great deal and who seem to be well
adjusted, Ask these persons how they go about meeting

problems which arise. Try to write down their plan of attack.,
What similerities do you see in their approach? |

3. Self adjustment is a neeessary quality of good mentsal health,
What seem to be the charvacteristics of the well adjusted
person? What are those of the poorly adjusted person?

4. Administer the S,R.A, Youth Inventory or a similar such
test. The results of each individual will be kept anonymous.
The general results will be plotted in a frequency distribution.
5. Trom the results of the inventory the most recurring
problems will be identitied. Students will role play these
probl e eituations before the class, All individuals in the
class will try to decide how the pxoblemn could .be handled.

6. Panel discusaions will be used to discuss some of Lhe

comaon problems cxtraetcd from the S.R.A, inventory. Both

parLics in the problem will be represented on the pancl. 1f

their is a student parent conflict then the panel will consist

of individuals representing the vieus of both students and.

parents. -. \
gal
69

3 o ¢ S taia Sl e L e . - :




- cntnus ol

b

o taaread

s g

¢

beomd

- i

-

7. This activity will consist of tape recording sessioms,
Students will roie pla.y situations involving the use of
defense mechanisms, Students will be asked to idertify the
types of defence mechanisms which are being broadcast.

8, On the job interviews will be used to illustrate that
soriething regarded as a problem to one person may actually be
regarded as s challenging part of a job to another person,

The stucdent will interview five persons in the type of oc-

cupation he would some day like to entex.

Students will ask the workers to discuss the majoxr problems
1lan the job and how to overcome them., They will aleq seek
to uncover information concerning the advantages and dis-
advantages of the job, Their comparisons will be reported
to the antire class,
9. ALl students will be asked to use the 6 step attack on
solving problems. 'The teacher will select conmon problems
faced by the group, The claszs will be divided into groups
and will) outline a tentative solution to the problem by'
uaing the 6 step attack. The groups will then compare their

solutions for discussionrand evaluation.

V.

70 .
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Problem Solving References

1, Christensen, Thomas E. Getting Job Experience. Chicag .:
S.R.A., 1949,

2, .Crawford., John E, and Woddward, Luther, B, Better Ways of
Growing Up., Philade phia: The Muiilenbery Press, 1948,

"4, Qeisel, Jon B. Personal Problems. Doston: Houghton

Miffilin Co., 1949,
4, tleaninger, William C. Understendinz Yourself, Chicago:
5, Pierce, Wellinghton, Youth Comes of Age. N.Y.: McGraw~
Hill Book Co., 1944, .

6. Schacter, Helen. on-rl’ersong_lit:ies Grow, Bloomington:
MeKnight and MeXnight, 1549, , |

7. Seashore, DNobert H, and Van Dusen, A.C. How to _solve
Your reoblems. Chicago: S.Rl.A., 1954,

8, Varters, Jane. Achieving Maturity., N.Y.: McGraw-Hill
Book Co,., 1949,

 VISUAL AIDS:

1. TFinding Your Life Work (Voc. Guidance Film)

2. How to Apply for, Win and Advance on the Job (Soclety for Visual
' o Education, .Inc.)

3. Human Relaticns Serxies (Commigsion on Human Relations of the
Progressive Education Agsociation)
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INDUSTRIAL PREP MATHEMATICS II

Industrial Prep Mathematics II has been developed to-
extend the student's knowledge of those topics in mathematics
which are fundamental for further technical study. The
Industrial Prep Mathematics II course has dropped the lead
role used by the.first-year' course, During the junior year
Industrial Prep Mathematics II plays a supporting role for
Industrial Prep Physics. It also plays a minor role in sup-
porting the Industrial Prep English Teacher during that
course's study of borrowing money for the purchase of a
car., |

The major topics stddied in Industrial Prep Mathematics
1IX are: Introduction to Algebra, Introduction to Vectors,
Introduction to Simple Machines, and Introductior to Electricity.
In each topic, the teacher stresses those fundamentsls
of mathematics which will be used by the Industrial Prep
Physics teachér. The mathematics instructor also stresees
those types of calaulation. #nd manipulative skills which help
improve the students' capability in their stﬁdy of physics.,

The approach is much the same as that used in the
sophomore year, A daily presentation is accompanied by

classwork and homework assignments and tests,

76




Introduction to Algebra
Lesson 1 '
I. Introduction to the slide rule.

A. Each student receives a twelve-inch slide rule.
1. Teacher, using demonstration slide rule:
a. Ildentifies parts: body, slide, hairline-
indicator., :
b. Explains care of slide rule.
c¢c. Purpose of slide rule.

B. Teacher demonstrates scale markings on C and D scales.
1. Use demonstration rule with all scales
- covered except for C and D scales.
2, Note that scale markings on C and D scales are
the same.
3. ‘Explain that scale markings represent numbers

from 1 to 10,

C. Demonstrate process of multiplication of integers.

| 1. Have C and D scale markings covered by mask-

| ing tape except for unit and half-unit markings.

a. Left end of C scale over first factor

; (on scale.)

X b. Read scale for second factor on C scale.

¢. Read corresponding mark on D scale as the

: product.

. 2. Stress that each setting on slide rule in-
dicates many multiplication problems of numbers
having the same diglts as the given problem,

i but different in size.

D. Demonstrate division using the C and D scale
1. Using a divisor of 2, show that one setting
i of slide indicates many division problems as
| well as the related multiplication problems.

E.. Classwork:
1. Students practice estimation of products and

quotients.

2. Students practice reading C and D scales for
all units and half-units.

3. Students try multiplication problems on slide
rule and compare settings with those-on dem-

]
3' | onstration rule.
]

I1I. Assignment: Multiplication and division of multiples of
(.5) including numbers other than those

between 1 and 10,

~1EC

| '?'?
Pl Provided b ERIC ) . » 2 .
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Lesaon 1
Classwork and Assignment

1.

Y

3.

L.

2o
: 'jéo

b

8
8l
9%

10,

4,5 % L5 R s | G
‘.3600. %315 . ... ,.. : v :., - . , e .

- Write yéuz estimate of the size of each product,.

‘ practice using the slide zule to calulaste cach proddcc§°

Write the product.

a E&Ei@gggé=-*l' . product’
3.5 % 2.5 - L S
1.5 1 3.0 '*;%% _ T

it:}o@ a 1.9 \g o

2.5 1 3.9
5,0 1 1.5
o 6.0, oI

8,5 x 28 i N SR

:.3;0& '3 205 ‘;

Welte yeux @ﬂtim@t@_@f“che gize of each quatient,
practice using the siide zule to calulate each quotient.
Write the quotient.  ESTIMAKE QUOEIENT

9.0 ¢« 3.0

'705 4 205 | | ' i

5.0 ¢ 2.5

6.0

8,0 ¢ o2

'.30O

1]

1.3
3.3

7.0

Y

1.5
o5

o)

440

2.0

[y

L1

&5
5.0

3]

>

5 78
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Introduction to Algebra
Lesson 2

1. Review homework on reading scales, multiplication,

division., .
A. Stress need to estimate a result before using slide

rule

II. Introduce the method of reading scale markings on C
and D scale.
A. Markings are not equally spaced (as on ruler).

B. Spacings between consecutive unit marks are con-

sidered to have 100_equal parts.
1. Each space is 1 _ , or .01 of a unit distance.
: 100

C. Show graduation of scale markings between 1 and 2,
~ 1. There are 100 spaces; each is .01 of a
i * unit e

D, Show graduations of scale markings betwesn 2 and 3.
1. There are 50 spaces; each space is ) oxr .02
a, Thus, 100 spaces are accountedlfor.

E. Show graduétion of scale markings betweeg 4 and 5.
1, There are 20 spaces; each space is 2. or .05,

a’' Thus, L00 sSpaces atfe accountgaloofof;

I1I. Classwork: Practice reading escale markings
A. Practice on the three types of scale graduationms.
1. Scale from 1 to 2
2, Scale from 2 to &
3. Scale from 4 to 10

VI, Assignment: Mimeographed page. Write the nuriber
| represented by each indicated mark
on the drawing of a slide rule,.

Lesson 3 -
I. Review homework: reading graduation on C and D scales

1I. Introduce multiplication using the full C and D scale.
A, Stress basic techniques
1., Estimating product.
2. Reading scales in hundredths of a unit.
3. The slide rule indicates three digits of the
product. The operator must find its size.

B. Introduce multiplication ylelding a product greater
than 10, |

1. Demonstrate the use of the right-hand end of the

, C scale. : ~
2. Show how to estimate the product.

C. Introduce division in which the dividend is greater

than ten.
L. Show how to estimate the quotient.

4

4
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Introduction to Algebra

tlame : Date

Lesson 2
Ciassyozk and Assignaent

For each scale shoun on the next page write the numerical read-
ing of the point indicated by the azrow mémed by the corresponding
letter of the alphabet: ' o

Point; A ‘ ngLE C Point | A | h SC%L?- c
A | _ .
B - 0

¢ B
D Q-
E R
¥ 5.
G LT
H v
1 v
J W
K X
L Y
M Z

81
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Lesson 3 (continued)

D. Introduce division in which the numbers are less
than one.

II1. Classwork and Assignment
A, Practice using the slide rule
1. Reading scales, estimating, multiplying,
dividing.
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Kame
Lesson'3 C!.asswm:{:»
;: gggig‘g:f gff.g:ggﬁtzo £ind the digli.s o*F the resulting numbez'.
Esticate Preduct
Lo 1.8 x 3.5 |
2. 1.4%2.5
3; 3.2 % 4.5
bo 5.4 72,5
5. 8.5 % 3.6 "
6o 2 2% x 5.0
7: 4425 % 6,0
8. 6.60 x 3.5
1. Do, 6060 % 4,5
.10, 8,90 % 3,10
Estinmate Quetient
- Lo 24,0 8 3.0
20 46.0 ¢ 4,0
T3, 460, @ 400
4, Zts—?oo ¢ 8.0
- Do 380, ¢ 18,0
6. 270, ¢ 15,0
To 2,70 ¢ 1,3
8; 0,60 ¢ 4.6
90 4,40 5,80
10. .52 ¢ 13 .
8
83




Hame . " . e Date
Lesscn 3 Assignment

Fox each exexeises |

1, Write yous astimate of the xeault:lnw nnm’zbss:.

2, Use the silde wule ¢o £ind the Gi?.i.t.ti of the resu‘it:s.m number
3. Weite the res ulting aumber, acccmul:zg for its Blawo

Estimate J Product
1. 9.5 xz 6.0 .

3, 2,6 x 9.0
“he 050 = 170
5. 1.50 x 8.0 | |
o Wsmzo T - R
7. 12.5 x 4.0 T j ~ - N

8, 123 x12.0 . : S o L

9. 56 X 25
10, 46 X 72

Estinate - i Quotient
I, .46 ¢ .02
2, 4,60 ¢ 2

3, 785 2 35

bo 8,35 2 4.5
S'o 8,95 ¢ 9.5
6 8.55 ¢ 6.5
7o 125 2 o5
8, 3.50 ¢ .75
9, 95 & .05
10, .50 ¢ 1.50

s e g Eavad iS¢ 3 e b 1o

e e
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AN INTRODUCTION TO AY.GEBRA

Lesson 4

Y, Numerical phrases,
A. Numerals: names for numbers.’ '
1. Introduce the coiicept of a numerical expression
and the common name for a number, -
a. Note that each person knows the common names,
b. '('g" :l.g)the common name for (3 + 2), (4 + 1),
2, Numerical phrases
. a, An expression using more than one numeral
T and one or more operation symbol, '
3. Classwork: next to edch common name list several
other names for the same number., Ditto sheet,
Complete for homework.

Lesgsson S

I. Order of operations.,

A, Numerical phras’e’s; review, |
1. "5 + 3" ig a numerical phrase; 8 is its common name.

B. Order of operations for phrases involving addition and
. .miltiplication. - T )
1. Teacher presentSa set of numerical phrases and
asks stiidents to find the common name for each,
2, Note that students will find two different com-
mopdnames,_ depending upon the ordex of operations
- used, B
3. Teacher emphasises that in order to be consistent,
‘we miist require that each numerical phrase have
one and only one common name, -
4. In order to find the universally accepted rule to
* ° £ind the common name of an expreszion, the stu- ‘
dents are asked to consider ti.z following examples:

1. 6+3x4 =18 5, 3+4x2=11
2, S5+3x4 =17 6 7T%3+4x%x2=29
3. 5x3+2=17 7. T4+3x4+2=21

4, 7+2x3=13 8, T7+3+4x2=18
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Lasson ¢

Clnzswork and Asgipament,

.

Give the coummon nzme for cach of the Following numerical phrasess

To 10 + 2

2. 52

m b 3

Jo ““""2 4

4, 3.z

. 30

S 1
0

6, go

70 10‘

60 8'%.‘““:!“
S

> tg

16, 3L +2%
A

. 1k o+ 2
1

12 . :

23,

16,

21,

23,

24,

250"

26,

27,
28,
29,
.25 x 17 2 32% 0 x 173

_11_32.2584.310030
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Lesson 5 (continued)

C. Rule for determining the common name for nunerical

phrases.

1. First: reading from left to right, do all mul-
tiplication, | -

2. Next: reading from left to right, do all addition,

D, Students are asked to deteimine, from examples, the
riile which is universally accepted to find the common
name of a phrase when addition and division are in-

-;ms‘ P

. volved:

1, 8+4 £2=10 3. 3+?e3=6

2, 822+2=6 4, 16 + 2+ 4 & 2=10
E. Rule: - -

-(.' .
g bl

1. First: reading from left to right, do all divisions,
2, Next: reading from left to right, do all additions.

-

IXI. Classwork and homework: Ditto sheet.

Lesson 6

|

I. Order of Operations,

A, Quiz and review. Ciasswork: ditto sheet. -

II, Order of operations involving miltiplication and division,

A, Find the common name for each of the following numerical

—— t-,.. . "

hrases: '

o 8 x4 22 2, 8+2%x4 3. 8x10 &£ 2 x5
B. Rule: — = ) |
{] 1. Reading from left to right, do ali multiplications
oAl » ~ and/or divisions as they occur.

% III., Order of operations involving multiplication, division,
~ and addition, '

A, Teacher asks students to £ind 8 combwn name for

o each of the foiiowing numerical phrases:

' 1. 12 ¢ 2 +4 x 2 2. 24 +12 + 2 x 3

i B. Rule: -: - -

i 1. First: reading from left to ¥ight, do all :aul-

- | tiplication and/cr divisions as they ozscuryy .

;} . o 2. Next: reazding from izft to right, do all addition,
k4 ‘ - _ <;. o
¥ - C., Examples: | | o :

| 1. j2s244x2=1 2, 24+12¢2x3 =42
m IV, Classwork and assignment on dittc sheet. '

ERIC | . 1287
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Fard the ccowen wrve Yor ereh of the folloving:

6. 7 +8 ni6

o
-
<
-
(€8
o
e
-

a9

7
8.,
9

=3
1 &
o
0
<
] kW H
¥
]
1% -8
®» 9~
’&
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N
+
)

GO0
4
O
b
Pond
B2

e
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"
X]
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o
el
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o

H
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90 ¢ 6 4+ 2% o 6 6. 17 +56 ¢ 3
P58 ¢ 7 7. 26 +76 2+ 4

i13. 19+ 635 7 i%, 18 + 103 2 4
. |

&
‘d
&2
M
v
O
J
i

19. 52 ¢'13 +17
20, 85 o5 + 19

=

et
U S
0 o
W o«
L 2
N G

“ -
(=7 o
£

L
;}

21, % I xS +12 5 3 26, 6x5+3%x8+7%6+3x%5
22, 6x8+7+4+8¢2 27, 7Tx3+8x2+4x6+3x0
- 23, 360349 x2 23, 350 ¢ 7+27 x 3 +56 ¢ 8
24.,'15"'2»’3-98{-732 29. 82 ¢ 2 +9% ¢ 2 + 17

4 . 25, 1"‘0_’}7"'3595, 30, I.?+1832-%32 ¢ 2

i3
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13,
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15,
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Rvatuste esch emprecsion following the order of Operae

7%+8 =26
Q464 2 4

*d f.be common an2 for each of the following aumerdcal

§7.30 + 3 x $.84 6. $8.50 ¢ 5+ $3.20 3 4
3 .56 +.84.50 ¢ 9 To 7.2 %5+ 4,6 ¢ 2

% $.,65 +5 =817 8, 8.b ¢ 2 47 x 3.2
$3.50 ¢ 7 + $2.40 5 6 9 45m347.2%5

$7.50 = 2 + 83,80 = 3 10, 12.5 3 5+7e 22

2023+35 9749 16, $.85x 3 +8.27 52 + 8,81 x 3
T+2x722-6x3 17, 83,50 ¢ 7+ §,86 ¢ 3 4+ 8,93
25662 +15 23+8 ¢4 18, $1.70 x 2 + $4.80 = 6 + $,30 x 9
$9.52 % 24 $7.50 ® 3 19 $7.80 + 24+ $.35 2 5 + 83,50 ¢ 7
$40 ¢ 7 442,70 ¢ 9 . 20, $12.80 ¢ B+ 075 05 4 84,50 o3




¥ind the common o

exprassions,

o 226
2, 2 =S5
3. 8 =3
by .t", w7
2 2 x5

3+5

'S + 8
742286 26

$3.59

$B L0 2

$2.60 % 6

63 84 2

2 w8 +7

32254

26 $?°i2

V89Mx3*,
&896m293“@%f
92g3+Mﬁz

.\.";:. 3 0‘;?056 9'5,
b+ §3,20 2 7
+ 83,50 ¢ 5

3

6.
7,

8.

Yo

10,

16,

17,

i3,

19,

- 20,

26,

27,

28,
29,

9% 723 x402%643 30,

"1*-:
90

Datev

ach ef the i'eliovamg nume,-: cal

L% 3x%x5 0123 |
MfoS?lez | -

8 %6034 02 |
7x84¢14 52

8§23:_7@2

(34}

13@6::496
18%604 %6

B x227x20 b
13442;:;/’::3'314'
9;:8@25‘.&35-!-3.2

1223x7¢2x5¢ 10
$6,50 ¢ 13 + §2.25 o 15
$§,50-§ 15 + §7,50 ¢ 15
§8,60 ¢ 4 + $2.30 x 3
$75 = 7+$am 15
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1. Quiz and reviéw.

"Legsson 7 .

7. Quiz and review on order of operations.

II. Develop rules for finding common name of numerical
phrases which involve subtraction, _ _
A. Teacher asks students to find & common name for each

of the following numerical phrases:
1, 9+43-5-2 2, 16 -5+6 -4

B. Teachér‘develops rule: following all other opera-
“tions, do the iridicated operations of addition and/
gﬁ.suht:action as they occur from left to right,
uss. - - T o o
1, 9+3=-5-2=5 2, 16-5+6 - 4 = 13

III. Cvaluating expressions involving the four operations.

A, Find the common name for each of the numerical ex-
pressions azsigned following the rule: )
- 1. Do all multiplications and/or divisions, read-
ing from left to right, C . )
2, Then do all additions and/or subtractions, read-
- ing from left to right.

-

IV, Classwork and assignment»on ditto sheet.

Lesson 8 _

II. - Devélop rules for finding the common name of numerical
- phrases involving parentheses. y

A, First doall work inside parentheses to find the
- - common namz of the expression(s) in parentheses;
. follow the steps (B) and (C) to do so.
"B, Next continue finding the cofimon name for the re-
- sulting expression by doing all multiplication and/
. -.or divisions reading from left to right,

. Ce 7Last,;abfallfédditibhs‘and/or,subtractions.reading
. .from left to right. e L

o
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Leszon 7

" Date

the common nmixe for euch numerical expression.,

»Classwork and aszignment
Find |
l. 5x3 -4 7
2, 7x2-3 12,
3, 7-2%3 13,
be 74+2% 3 20,
5, 7x 2+ 3 25,
6. Fx4td 26,
7. $+4- % 27,
8“%x45% 78.
9. 4x % -1 19,
10. 5% 2 2 10 30,
11. 5+5 2 10 .
12, 6-2321 32,
13, 134282 s,
M. 204+ 1x g .
15. 10e2+3 . 35,
16, Fxi+d . e,
17. 120 - 118 +2 7.
'-mOngéa 38,

% B-3x2 . . 99,

20, 13-2x 3

3

T"’%-X l!~"

40 + 4 - 1

40 -4 x9

244x5

2x5+5
14 + 3 x 2

N
"15_ 42-2;
'%x2+6

3+5 21

Sx7 - 2

74+324+5-4
13x2-4x5

9x8-44+7
7-4+8x9
34 - 34 +7x6

7%2-4x3+7-24+5
b=-32¢8+7-4

26 22+ 15¢3+4x8
2023 -~6x1+4x3

._}92 .
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1II. Introduce "numerical sentences'. )
A, "Three plus Tive is a name for eight" is a sentence,
If ve translated this sentence into symbolic form
- we would write: "3+ 5= 8", 7 - ‘
1, This complete thought 1is cdlled a Sentence, |
2, The symbol "=" is used a3 a shorthand notation ‘
for: . Tor: N ‘ |
a, ''is équal to",
b. "is a name for', or -
c. 'represents the same number as', ~

B, "5+ 3 = 7" is also a sentence. It is a false sen-
tence., ‘

C. Classwork and assignment on ditto sheet,

T.esson 9

-

I. Review order of operations, .
A, Quiz; classwork: find the common name
1, 12 x3 ~4x8 2, 6x5x2

X 6 x

- -

B, Analyze use of vinculuum ( ce=vee=) in (2.)'above.
1, Note that:

8 9 %X2=22%x5
b 6 x5=5%x6 :
K 6x5x2.=2x635

II. Using parentheses to change.the order of operations,
A. Parentheses () are used to indicate that part of an
 expression is to be evaluated first,
1. Using parentheses, we can make the expression
"6 + 3 x4" represent 36, T T .
4, We cannot b¥eak the rule already accepted;
that rule makes thé expression represent 18,
b. Using paventheses sbout the "6 +.3", (6 + 3)x4
- Will represent 36 because we are now told to
_add "6 + 3" first, . :

- .o . -

IIT. Classwork and hoiﬁéwork: place parentheses in each
" expression so that the given numerical phrase will
represent the given common name. o

Lesson 10_

I. Quiz an_dv i:eview. Use of parentheses ‘i't.l mathematice,

93
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14 -.31.2412 es
(14 = 3)2 =
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b3 1) (b1 =

6 €3 231) v b+l =

°;15 {6"%)::

“

?

- 10 - .

E]

16.
17,
1.8,
19

v O

20,

21,

22,
23,
24,
25.
26,

27,

Y )
&
I
-
(2
W’
i

»(15.-» 2)+(3-1) =
15 - (2+3-1) =
6~-1lx5= |

4 (2 +7) =

10 €20 + 1) .

CTETTT :
328 «4(7-2) +42x5
17 =3 .2 48+14

5 =1
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| Ao Fipd ’cl;e cemmwn neme of each mumerissl expragsion,

Yo 1322 +4 B _. .13, 3::._5 ;4:3?,&5' + 2

2, 13 4 234 o '113»0 809 «-'.387«‘5’ +.1

3. 9« 14 38 - 5. 3u4-522-2+7x8
be W =3 +4 | 6. 7xBo24+3xboz
17, 35 4 7 ﬁ:s -2x3+82s4
6. 7x2-5 o it

7. 3 -5x6 ' | 19. 185 x 324 x 1298 3 0

20, 176 - 124 + 37 x 2

18 x 24 x 32 % 547
Lo ST S

30, 12=3-4x8 22, 25 - 19 +4x 30
- 23, 1Sx3-17n2+7
12, 86 ~ 15 +7 x5 26, 3743 256 x 5483

=

R ot

=2

W
o
-3
-:.
(93]

?

(w8

3

=]
Co
(-]
-3
*
v
(%)
&
W
'.ﬁ
4
wn

O
[-]
=2
Lo
®
&
8
&
Y
(223

b
a2
s
(-]
Lo
¢
&
*
-3
-
(-~

3483w 3% 7 2455

E:«- -

B, Put parenthesis in the £o) lowing expressio:
wthesis iy » followds xpressions makin
the numerical phvases eguivalent to the c@mméanameo | s

: 25, 6+ 5x2m22 R, fxs5+7=6

H 26, b =3x2=8 . 3B, 0xé+3=0
a 2. b+2x3.1=12 34, 641x3-2a7

. 28, 63412 . 35, 15.332m2
e bhx3+Lobel2 36, 2xS543x2e32
M 80, 44 15% 245 =133 M. 3% 8 = bwi2
3L, 4+ 15%x24+5 =39 '7;3&532864“20 M
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A, Symbols of inclusion. . -
1, Find common nauwe €07 each of the fcollowing -

phrases: |
a, - 28 +3) %5 '
by (7 =2} x4~ (9 -5) 22

o 0

e 4x (9+3) £6-( -5x3

B. General rule for evaluating numerical phrases,
1, First: reading from left to right, do all work
in parentheser following steps (2) and (3)
~ (beitw) to evaluate each expressicn included
in psrentliesas, T
2, Next: reading from left to ¥ight, do ali multi-
plication aniit;or'division. : -
3, Finally: Zeading from left to right, do all
additions and/or subtracticns, -

-

C. Piérentheses may be used as symbols for‘multipli-
cations - - .

1. The operation "2 times 3" may be written in :

the follecwing forms: '

‘@, 2x3 d. 2(3) - :

b, 2+ 3 er (D3 - -

e, (2) (3) ) g '

II. Introduction to distributive property of multiplication

cver addition ) :

et A 8 T g S S e e AT LY s R S T g o imas
> SO e T S ATV fa B T A e Ay B 37 R SR S G T S R N i
o T R LA X NI LY '{.4‘3“-’. 4;_.“.:.50 KTy
s f iy

A, (5 + 4)2 can be interpreted to mean:
1. "Add five twos to 4 more twos"; that is,
a. (5 +4)2= (52 + (4)2. -
| = (2 4+24+2+2+2)+(2+2+2+2)
b. This is equivalent to (9)2, which is the re- 1
sult of following the previcusly accepted rule, ;

B. Thus, we have an alternmate rule for swvaluatifig am
expression which involves a sum followed by a pro-

duct, . .
1, Ef:lrst + second) (third)= (first) (third) +
- second) (third) ' ,

C. Try both ¥ules en this expression, Which is easier
to calculate? .

1,1 o '

Rl 3 SR

- a, First rule: 8() = 2(3) =6 ]

| b, Second rule: 8G) + () =4+2=6 |
I¥I. Classwork and assignment: ditto sheet, |

R

) | 97 )
ERIC | 22
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heegon 0
Classunre

Do the fpligud ing examples,
Find the common nume fev esch numeriesl phrase, :
(a) By adding {uo subtracting) f£ivst end ther aoultiplye
:I.n0
€b\ By it »33,5' ing each term emd then edding (or sube
t'.mc«.mg) ° .

1. 3¢ +2) =
2, 6 {3 +8) =
3, 5 €741 =
4, 3L +2) e
5, 8 (il + §) =
6, 79 +2) =
7. & (13 + 6) =

8. 25 {4 47) =
9. 38 +2) =
10, 6 €3 + 1) =
L, & (2 -+ 6) =
12, 5 (3 +2) =

13, 115 = 6) =

14, 7 (8 + 5) =
150 (" (8 hnd 2) =
(i 3) =

v

(10 = 2)=

)
o

38
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‘II, ~ Classwork and éss:lgnﬁient: Study notes and'comp].ete ditto

LTI LT U S e e 5 D AN A T S D AN .
RO SN X NS Y Ty AP OLAN 1 - D,

Lesson 11
I, Develiop experience with the distributive property.

A. Review the property showing the advantage in knowing.
both possible rules of order of operation,

1. 14(.;_+.12.) =_14(.§.) + 14(.;.) = 2(5) +7(1) = 10 +7 =ll

2, 2x13+2x17=2013+17) = 2 % 40 = 80
B. Clasgswork and assignment: ditto gheet,
1, Half-periocd test tomOIrow.

Lesson 12
I. Algebraic expressions.

A, Variables, Develop the correspondence between the
concepts of noun-pronoun and numeral-pronumeral .
1. Mr. Johnson i3 Preeident of the U.S.A, (noun)
2, He is President of the U,S.4. fpronoun)
3. 748 represents the number 15 '
boe 71 + represents a number if we fill in the
blank with a numersl, -
a, The blank space is called a "pronumeral'.
i, It holds the place of a numeral.
5. Symbols for pronumerals. .
8. ’ ’ s @5 X, ¥, €tc.

B. Replacements for a variable. » '
1. The expression + 5 is called an open phrase,
a. Note that different numbexrs sxre represented
" by the phrase, depending upon vhe replace-
ments for . |
2, Represent the following word phrases as open
phrases using the given symbol for the pronumeral.
a. "a number increzsed by 5", .3 . .
b, "8 less than a number ' A,
" eo "6 times a number"; X
3 d. "a number divided by 12; a. '
3. Introduce the symbols for "is more than' and
"is less than'", | -

- gheet,

Lesson 13 '

1 » Algebraic expressions,

A, Quiz (translate two word phrases to algebraic phrases)
and revisw concepts of variable and cpen phrases,

100...
25 '
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Tegenn 11
Clasgwark

Pexform the indlecsted operations in the easiest woy. Show
gour method, _ : . B

1, 110 (8) + 110 (92) . 8. 98 {00 -+ 2 {100)
2. nd+p 9., 5 (-5-+" )
;.-.30 ‘»/ t ) + 27';.2,') . 100 7 (8 3 :;- -.}7")
Lihye L @ 11, 7 ey 2 '
40 5 8; 3: {Sa} 13—0 7 ;3') + 7 (3) + 7 (5)
) ' o
5. 3 G + 7y | 12. 16 + (8 x 5) | -
(2 4+ 3 . : | . - I
] 7. 9 (A1 + ) 16, 88 (200 -+ 1)

3
e~

(]

2
Bk

Q2

13

x%

3

&

1, 3(+2) =3 {)+3(2) 10, 6 (3+1) =6x3+1

| 2, 6x@x2=(650x2 11, 9@ =9 @ |
s 3. 8-2=2-8 - 12, b+le=144 .o
- b 3tALn 6w (3+4)6 13, (16¢2) 23=162 (2 ¢ )" i
a} S 5. (e T =7 (34 _25_ | 146, 13 (10) = 13 (8) + 13 (2) °
. 6. 3x4+2x3=32+4) 15. (b+2+1) a(m‘u) +(14x1>
J o7, 83424 = 38 4 42 16, 32 +3) = (2 +3)3
L} 8 4+ @AD = G D L T, szmz‘;s | /

0. Gxh =i FGrP

& e - | a0
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Lesson 13 (coantinued) ‘ : |
B. Replacements for a varisble in an open phrase.
1. In real life we use certain types of numbers for

special circumstancas, :
a. "Send 7 more children.' - integers.

b, "Put 3 more cars in the parking ilot.' =~ integers.,

‘¢o "Pencils cost $,05" =~ decimal fractionms
d. "Use half a cup of flour.," - common fracticns
e, "There are 560 seats in the room.' - integers
f. "A new model will cost $2,500,50." - mixed
numerals
2.  Introduce the concept of the demain of a variable.
a. The set of possible replecements for the
variable. ‘ )
b, "Evaluate " 4 5" 3£ the repiacement va-
‘lues for[ | may be: 1,3, 5, 7, and 9,
i, Note that the values of the resulting
ixpressions are now limited to five va-
ues.,
c. Note that a numerical phraese results cnce
the variable has been replaced.

-

C. Classwork and assignment: ditto cheet,

Lesson 14

I. Algebraic expressions; domain of a variable.

A, Review homework
1. Topies: algebraic expressions, domain, common
naue, pronumcrals, open sentences, true or flase

sentences,

II. Clasgwork and assignmentc: ditto shesct,

Lesson 15_
I. Quiz an_d review

A, Dcmain of a variable, open sentences,

.

TT, Review of the distributive prouperty and use in algebraic
_expressions,

A, Experience in recognizing the formz used.
1. Numerical exviession: 3(5 +4&) = 3%5) + 3%43
2, Algebraic: 3¢k +2) =3(x) + 3

III, Classwork: Find equivalent expressions uging the dis-
tributive property. 0Oitto sheet,

A.. Develop experience in additiom of simlilar algebraic
terms,

IV, Acgignment: Complete ditto cheet,

184
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Lesson 14
Clc..'.n‘.:"f" ’

You have leswrned cboul open phreses such za n++3, ¢ - 5,
ete, Thay were phraves fmma centeined verizbles., In the same
Way U M.d. zancences vhich contain one or more variables
ona3a mnu.e*wau,,

€110 co mw st ameosmioen pmel

| Thus, the stotement §~, 3 = 3 1s en enzmple of en opan

seneemea, vll""'““—‘ﬁ-' f"‘l vere esled waether the sentsnee n + 3 =5
is txuu, OF course it jo :msao.s ible to decide untll we re-
place the ve:-:c:?.a-blt. i

n.
@

T vith & numessl.
The sentence -~ '"He is the prasident of the United Stztes's
pregenia the seume diff (‘ul{.}' /'cram ug Connot decide wh@tner
it s truz untll someome tells us who ‘he' is.

The open se¢ntence n +3 = 5 bmomee true when n is vre-
placed by 2, Therefore, we call the number 2 a truth number
for this sentence.

sentencas. Which of the fol-

g

low let's leok at some open
lowing open sSentences ave tr e 1 % ©

1. #+2 =22 +x

2, (+3) *+4=x+(3 4+ 4)
3, x -5 =2x - 10

be 3 (x+ 4) =3x +12

5. ¥ =10 =3

6. 2x+6 =x

7 Zx-S) (x = 4) = x -1
8, 8x+9x = 17x

9., 32+ 2 = 5%

10, (x«4) (x+7) =i
: %

Jl. 1llx - 2x = §3

12, x (3x + 7) = 3x2 + Jx
' Hints x? = {x)(x)

PR

I RPRTS IR
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L3 8] o ., . oo %
Lo du o~ 2 =7 |
! 23 Ng 4 b ow 34 D

1h, B « 2 =0

V6., w3 =7

18‘ A -+ 5 = ].?.

10, 2ma -~ 2 = 8 - ..

20. 2n t & o= 14
30,
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Find eyeiveleny: cxwressions as Ing the distzibutive

o o . . .
L. de w5 53 = ¢, 4 {3}’; - 2:’ =

(4 Y, '
Lo FEB T 4Ly = 16, 131 2% + 5) =

L]
=4
@D
Ry
fs
&
&
e
i

1. .:(‘ (‘3&." -} 5,;% =1

5, 38 + &g = 13, 7¢ = 2¢ =

) 0-?._;’ ode Moy L
0, T+ 3z = 14, 143 - 3x =

4o 2b +5bh = 15, %8 = 53 =

8, 12z + 8a = 16, 72 - 7a =

109

STopeety.
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12,
13,

14,
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16.

ggson 15
Ascignment

Hove ste scme hevde

2 {x +6) + 5x

i3+ {y - 2) & =

w2+ Du e 1=

2 gt b) +us=

14 (2n v 1) - 3%
3 (g4 53 46+ 2y

7 {by + 2y -+ 6) + 10 =
244 (g +7) =

g +4 (2 +=xn) =

5 (2% + 6)

ele

7{x+5) -3
6 (o +5) + 2a
3t 42 (& +5)
I+ S5x +3 4 +txm

3 (g +2) +5(x-1)=

in each sentence
- the left momber,.

3(::'!;2) = 21

7 (% -
bo(x -
5 {x =
8 (x -

3)
3)
2)

)

~a
-~

=3

=

avoe
-

35
16
30
40

=

o=
-

7 @+ E) ~ 1l =

3 ¢z +2) =

Date

W T 1t 30

5 phrases to simpllfys

find an ezpression c’aquivaléni: to that

Use the distzibutive lam.

60

f o

8.
- 9
10.

110

6.(x+4) =72
3 {x ~ &) =33
2 {x+5) =26
7 (% +3) = 56
4 (s - 2) = 20
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Lesson 16

1, Finding simpler algebraic expressions.

A, Quiz and review of homeworl:,
1, Simplify:
a, 3§2x +3) +5 |
b 5(3x + 1) +3(x + 8) + 9x + 2

1I, Simplifying algebraic expressions in open sentences.,

IIX, Classwork and assignment: ditto sheet,

Lesson 17

I, Review: simplifying algebralc sentences.

II, Usiag equivalent expressions to solve equations,

A, Nunerical” - '
1., "5 may be replaced by "3 4+ 2",
2, "4+ 5" may be replaced by "2 + 7",

B. Algebraic expressions,
1. "3x" may be replaced by "x + x +x",
o "3x" may be replaced by '2x + x",
3. Using this concept in solving an equation?
a, Find a replacement for x which will make
this a true statements
i, 3x = 12 Another name for 12 is (3)(4), so

3x = (3)(4) Since these expressions have
the same f£ci» and the same
number of £ :kors,

x must be replaced by 4 vy make the
above seatenc2 true,

re | .: o

we say: x =4 .
4, Solve: x + 3 =8 Another name for 8 is "5 + 3",

£ vy
| YOI

SO x+3=5+3,

3

= thas: x = 5; that is, X% must be replaced
5 by 5 to make the (above)
sanitence true,
L4

‘5, Soive: 3x +1e=2x+ 6 Another form for 3x is
ﬁ X+2x+1=2x+6 x4+ 2x", -
L3 or 2x + x+1=2x+6 Since "2x" is an addand

in each member, x + 1
) +1e6 must be a name for 6,
4 x =
- and X+1=a5+1
thus: x =5
o 111
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Lesson 17 (continued)

=

IXII. Introducing the subtraction axiom,

A. Instead of using equivaient expressions to solve
x +3 = 8, we may simply subtract 3 from each mem-
ber of the equation.

1. Exumple: Using equivalent Using the concept
- expressions of subtraction
’ | from each member
. x+3=28 x+3=28
- x+3=5+3 -3 =3
x=5 X =0
B. Classwork: using both methods, f£ind the solution
for each equation.
1. X+3=09 30 X + 3.5 = 7
2, x+11=13 by x+5.2=9

TR

IV, Introducing the addition axiom.

A, Using equivalent expressions. Example:

X =37 Since 7 can be replaced by "10 - 3",
X =3=10 -3 and since the members are written in-

: the same form, x must be réplaced by
10 to make the (above) equation true,
that is: x = 10

-

B. Using the addition axiom, Example:

J X ~3=7 We may simply add 3 to each member
+ 3 43 with the ideca in miné ~aat we sub~ -
x+3-3=10 tract 3 frcem it, cobinl.ing a dif-
x = 10 ference of zero,

-

C. Classwork: Using both methods, f£find the solution for

each equation,
. 1. X = 5 = 8 3. X - 295 = 6
29 X = 11= 12 4. X - 7 .8 = 3

V. Assignment: ditto sheet

— -]

Lesson 18

I, Solving equation with axioms.

A. Review the reasoning behind the edditicn and subtrac-
tion axioms,

) 113
t ,EC 38
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Lesson 18 (continued)

‘B, Introduce reasoning for the division axiom,
1. Example: : :

3x = 24 24 may be replaced by (3)(8) °
go: 3x = (3)(8)  Since both members have the same
,  form and the same number of fac~
. tors x must be repiacad by 8 to
i make the (sbove) equaticn true;
that is: x = 8 . o

2, Using the division axiom:
3x = 24

3= "Q?-§§l dividing both members by 3,
x =8

C. Classwork: Using both methods, find the solution for
_ each equation, :
1. 5y =35 | 3., 2,5x =15
2, 8x =5 be 3x=17,5

D, ' Int:cduce reasoning for the multiplication axiom,
1. Exampile: '

?3‘- = 4 4 may be replaced by -!3-2-.
8oz "3" = ‘!'52' ’ 80 x must be replaced by 12 so that

the (above) equation will be true,
2, Using the multiplication axiom.

§es

[ . ’ P - - - S .

3(§)= (4) (3) multiplying both dembers by 3,
x = 12

E. Classwork: Using both msthods, £ind the solution
for each equation, |

e ™ Fu 2

1, %-2 | 3. 5=25

[VNReT)

2. ?8:'=7 . 4, -Z-ascz

|
| - 114
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Lesson 19

%. Review: daing axiom to solve equations,

A, Quiz . '
S Solve each equation showing your use of an axiom,

B. Review homework.

II. Introduce concepts of ratlo and use of fracticns,

A, Develop examples, '

1, Phrases chowing comparisoii,

2, Abbreviations for the phrases,

- 3. Practions or shorthand notation,
4., Bets of equivalent fractions, - .
_ 8, Use property of 1 for multiplication,

B. Classwork on ditto sheat, '

1. Complete table showing the use of fractioms,

2, Develop fractions equivalent to a given fraction.

IXI, Assignment: Ditto sheet,

g ' Lesson 20
I. Review ' |
) A. Homework dealing‘ with equivalent fracticns.
} Be g}asgggsﬁngiggga:;‘ggg.usihg the .axioms. !

2. Finding equivalent fractioms, )
a., Use the property of 1 for raultiplication.

i II., Developing fractions, .
] | - A, Use property of 1 for multiplication to £ind m}ssing
: - terms, |
. . ..
j 1. % = }7’7&' 24 may be replaced by 3x8. ‘
;
! 5 _x
. 8 3x%8
| -g- = -g» 3 -g- multipy % by 1 in the form %.
3 . So: X = 3x5; that is, X must be reglaced by 15
, to have a fraction equivalent to 5.
: 8
; D. Introduce the term: “proportions' .
: 1. A statement that two fractiona are egulvalent,
"o 2., Definition of "solviang & proportioas," 115
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Lesgocn 20 (continued)

I1IX. Assigonent : Ditto Sheet.

Lessoa 21
. Review: Solution of proportions.

A, Drill on use of forins of 1 for multiplication. ,
1. Use pairs of fractions from homework aseignment.

X

B. Dzill on the choice of axiom to solve the same pro-
portions as in G

II. Introduce complex fracticns.

A, Definitions
1. A fraction in which one or both terms are fractions.

2, St;ow that 1 can be represented by a complex frac-
tion, .

B. Proporticns solved using complex fractions for 1.
1. Classwork: Dittc sheet, '
~a, Using 1 in 2 form as a complex fraction.

C. Classwork: Ditto sheet,

IIX. Introduce "reciprocai' fractions.

A, Reciprocais of equivalent fractions are also equiva-

lent.
1, Examples: use in sciving proportiong.

a, %a% leadsto-.gﬂ%a

Lesson 22 .
I. Review
A, Quiz * _

1. Solve one equqr.:?.on using an axniom,
2. Develop three'fracticms equivalent to a given

fraction.
B. Review homework: forms for 1.

¥i. Introduce Praportions.
A, Developing identical ferms.

1, Ueing preperty of 1 for multiplication.
a. Use division to fiad multiplier,

120
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Lesnon 21 :
Claoswork & Assignment

A, GCouplieoie each 1:’.8& of canivalent fractionso Ba
grcw{ca to kall the fc"m used for 1 to develop each equivalent
reetion,

103 = o B, . = w 9 m ? -__é_
'8‘ o ?= ,g.z’ -'2‘ » .‘" L] J & [ _——_ ]

2,8 o eduesl sl el a8 ol _oa e
3 k 2 20 1 3
5 e T = 8 = = =1 2 o < -

3'):‘3\ Ml- mrmam_L —z’.s- srj:.z T e "‘3
a

bo & = = J, o .2 i2 el . . b = = 5
5 1 10 3 4
e i 2 el

.Bo Fcz mch enereica toll ehe axicm zequixed to solva
th. given propoziion. Solva each.

lo =3 5, 3=45

8 32 8y

? SQ?'O 60 uzn--’—‘g-

8o 3 3 5 =

8o 3 m: 7.2 32
5 0 ~ 15 =g

4o 2.“’..15’: 8. Z."é-s-

7 a 8 =

46
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Lesson 22 (continued)

B. Devezloping use of multiplicaticn axivw. '
1. Use reciprocals of fractions if a demominator is
to be found. ) '
2, Multiply only by dencminator of fraction which
has variable in the numerator.

III, Classwork and assignment: ditto sheet,

122
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Lasson 23
I. Review solutions of proporties,
A, Quiz
1. List equivalent fractions,.
2. Set up and solve a proportion.

B, Practice on use of equality of reciprocals in solv-
ing a proportion.,

C. Practice estimating the size of the missing term.,
1. Refer to previous assignments.

II. Introduce solutions of proportions using a slide rule.

=3

A, Use C and D scales for the following procedure:
1. Place indicator over mark on D scale for tke
denominator of the given fraction.
2. Move slide so mark on C scale for numerator
of the same fraction is under indicator.
3. Holding slide fixed, move indicator over mazk
for the given term of the equivalent fraction.
a, If t]}umerator is given, locate mark on C
scale,
i. Read denominator as corresponding
position under indicator on D scale.
b. If denominator is given, locate mark on
D scale,
1. Read numerator 8% corresponding
position under indicator on C scale.

=2

e T o RN v

’
| S

o)

B. Practice use of slide rule in solving proportions.
1. Stress need to estimate size of missing term

§ - first.
} ' 2. Students use demonstration rule at side of

room,

]
s

.3

III. Introduction to graphing.

A. Introduce concept of ordered pairs of numbers as
used in determining terms of equivalent fracticns.
1. Numerator, denominator.

<.
+
L

]

pre o en
M

B. Demonstrate, using graph paper, the use of Certesian
coordinates, for positive integers, in naming
points in a surface.

'l. Use origin as a refarence pcint.
2. Use pcsitive integers,
a, First number indicates distance to the
right from the origin,
b. Second numbexr indicates distance up.

o3 ey

C. Classwork and assignment:
1. Construct greph of ordered vairs of numbers.
- 2., Plot points for a set of eguivalaent fractions.
8. (M2anominator, numeratu:) fer each ifraction.

| ERIC 134
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Lesson 24

I. Review use of slide rule for proportions.
A, Quiz¢ use of slide rule.
- I1. Graphing crdered pairs.
A. Review homework.

B. Construct axes with origin as reference point.
l. Units of measure assigned.

C. Stress order used in locating and naming point.
(Right, up).
1. (Denominator, numerator)

III. Classwork and assignuent,

A, Use slide rule to obtain a set of ordered pairs of
ngybers forming terms of a set of equivalent frac-
tions.

1. Examples:

X
a, ==
Y

loo v

b. &=

Y 12
2, Plot points on graph.

Lesson 25
I. Solving proportions.

A. Quiz and review use of slide rule.
1. Use slide rule to solve a proportion.
2, Plot four points on graph paper.

II. Graphing ordered pairs,

A. Review of assigniment,
1. Wote that points lie on a straight line,

I1I. Developing a set of ordered pairs of numbers from a
linear equation.

A, Use slide rule to find ordered pairs.
1. Exomples:

a, y=x b, y=2x ¢, y =23

145
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IV. Classwork and assignment:

A, Find a set of ordered pairs of numbers from each
equation, then plot points.
1. Examples:

3

=l = 2
a. y 5% d. y X
b. y=§ e. y = 4x

3 f. y=6x
C. y=zx

126
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Lesson 26
I. Graphing ordered pairs of numbers.
A, Quiz and review of homework.

1. Find ordered pairs and graph for the equation

y = 5x |
B. Show that the set of points 'lie on a straight line.
II. Introduce concept of slope of a line.
A. Definition of slope as a ratio.

1. 1Illustrate by the process of moving in only
an up -and-right direction (stepping).

III. Classwork: Find slopes of the lines for equation
assigned yesterday,

1. Note comparison between "steepness" of line
and size of numerical factor for slope.

IV, Aesignment: Ditto Sheet,

A, Continue constructing graphs of ordered pairs
‘tad showing the slope of the line determined .

1. Use slide rule to determine points on the
graph.
Lesson 27
1. Direct wvariation,

A. Review homework -illustrate the concept of the
numerical value of slope,

a. from y = ax, a = slope, % = g
B. Direct variation,
1. Relate to y = ax.
a. Note -’% = a where "a'" is constant.
9. Definition of slope.
i. Relate to Range and Domain
11, Formalize: Ratio of ordered pairs

of replacements for variables is a
constant,

g
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Lasson 26

.y ‘., g nea
SSELuenc

Fow each exzrolse #iad one ovdezed pale of nunbers for the

(zipght snd up) locuta other points which should lie on the
Line geoph o the equatidi.

eguation, Pict the poinis. then, ugiug the stepping process

1. yw%x L, y = 5%

£
2° y te T?«é?: 50 }' b ':%9:
‘. .

*
T
2

L
[ 4

3. ¥y~ 6. y-'g:
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IX, Indirect wvariation.

A, Graph xy =1,

B, Classwork: Ditto sheet..
l : l. Use C and D scales to obtasin ordered pairs.

C. Assignment: First half of ditto sheet.

Lesson 28
t I. Graph to illustrate direct and inverse variation.
| A, Quiz: Graph: 1, y/x =1 2, Xy = 1
B. Review quiz -
1., Discuss graphs of above,
C. Review homework.
D. Classwcrk: Continue ditto sheat, -
l. Direct and inverse variation using slide rule.

’ E. Assignment: Complete ditto sheet,

Lesson 29

I. Graph and illustrate direct and inverse variation. -
A. Review homework |
B, Direct variation--linear graph.
C. Inverse variation-~hyperbola.

1, Compsare to lineax graph.
2. Properties of points on graph.

i D. Determining whether function is a direct or inverse
variation, -

l, Examine: D=R x T
a, Let R (rate) be constant, greph D =R x T
i. Determine uvwhether the set of ordered

pairs is an example of direct or
inversa .variation,

b. Let D (distance) be constant, graph
D=RxT

i. Determine whether direct or iaverse
variation. o
LS
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Legson 27
Assignment

Yo each exnercisge find eight ordaved pairs of numbers
walch satisfy the given equution, then plot the pairs indicated

by tho ogdered pa:

Draw @ smooth curve through the polnts

to Indicate othur pointe on the graph of the equation,

19 ¥y = 16
2, my =12
30 & =1

70 5 .8

8, xy = 4.5
9. xy = 6.5

L, xy = 24
5. xy =18
6o uny = 1.2

10, z=y = 12,8

11, xy = .8
X =2,
12, 5 4

23
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c. Examine form of function of perts "a

and "'b'' above.

F. Classwork: Ditto sheet on problems involving direct

and inverse variation. Determine type
of graph. -

G. Assignment: Complete ditto sheet.

Leeson 30

1., Graphing direct and inverse variation.

A. Review of Direct and Inverse variation.

a ¥ = weight
1. Use example D (Density volume).

\

B, Review homework
1. Review graphing
C. Review for test

D. Assignment: Study for test

Lesson 31

I. Test on Ditto Sheet,

131
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Lesgon 29
Closzworlk and Assigament.

Fer each exereise 1s a statement or staterents giving a
setugionship heivesn Cuo variebles, identify the variebles
and the type of vwariation as "divect varisztion', “'inverse
variatcion', o Tother', "

1. I uen deive that distance la 3 hours at 49 m.p.ho but
niil can drive it la 2 bhoucs &t 60 RepPoho

2. e ean drive the distance in 8 hours at 50 m.pcho O
we ¢an £y thore in 2 hours at 200 m.peho

3, ‘wo mea cun paiat the house in 12 days, but three¢ men
yvoguive only eight Gays.

~3

&4, ‘fen menm can accopplish twice as ruch work, in a given
mpunt 0f time, as £ive men.

£

5. can travel thiree times as fay at 60 m.p.h. a8 I can in
P

-

o b3

e gans clda 3%-30-mpiks .
6: 1 cem teavel bwice as fug im eight haws at 60 mopoh. &8
T can in fowr hovrs at the sams speed.

Mon eleth matericd i cut Lrem bait of material ue
Fipd that 47 @ Selewst leagth s eut off, the plege oo

-t

70

)

cains 9 #n. 6o iE a o-fese iength is cut oif, tha pleea

centaolig &3 €40 ECo

8, € =wd | 13, A = 313

0, C = Zw 14, €= .05%
10, A=l 15, H = 28
13. A waR® 16. bc = 35

12, 64 = lu 17, E=15
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fzsa of o veetangle - length X width o A = 1H
1:: A $o consteat end equal to 36, greph A = LW o
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1€ 1 i8 constont snd equal to 1, greph A = L¥ or
AnmlxW

15 3 sbove divazt or inverse varlasticn.
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Lesson 32
L. Review of trigonometric ratios.
A, Similar right triangles,
l. Ratio of sides: a constant
2, Classwork development of the tangent function.
a. On graph paper
i, Construct three similar right
triangles. .

ii, Compare by measurement the length of
the legs of each triangle, side op-
posite one angle to the side adjacent
to the same angle,

3. Review the six basic functions.
B. Trigonometric tables.
1. Review method 6f reading tables.

C. Classwork: Solve problems involving trigonometri
ratics. (Ditto Sheet) '-

l. Using knowledge of trigonometric ratios,
estimate the length of sides sougiut,
Lesson 33
I, Review test

II. Review of trigonometric functions

A, Quiz: (1) given * | . gin © = -- |
‘ cos @ = «- '

A
=N tan O = --

B. Review of reciprocal functions,
1, 8in® <) esc ¢
2, cos 8— sec @
J, tan 86— ctn g

4, Review choosing correct function for solving
problem.
a. List known facts,
o. List unknown Cnentity to be found.
¢, Detgrzmine necessary rfunction.
i.. Choose ffrction where unknown quentity
is in numerator, :

59 134

d.. Solve
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For exerclaes 1-10 £Ilud the trigenomecic function of the
aagle given,

o

1., Tam 32 = __ 6., Sin 37" =
2. Cos 25% = 7. Cee 170 =
3. Sim 657w _ _ ... 8o Cos 53° e .
b, Ctmo§¥%e 9, Wan 4% =

’ - oy . ~ o
S5, Turs 720w, 10, Cin 22° =

For @oivelsss Lh=30 cuiny g conpaiss ¢onstioet o vight

erdanzie baving Lo b J0U H“}.,f-) Yoy, Mw wtlwer Loz of .

¢ J‘NLW.U,,L. e Dl LRy \..;f LA ]«J?'.‘,Lh tw give the erigonge
patyie Credi grudn 11y e b,t.\.mn Caedis Yot vl by messuds

fa the ongle & &od onookd ag, wich yetus trigensucivie Labios,
1%, Tam A = 1.0 . 16, Siwm & = 81
52, Stud = .89 T 37, Tam A= 1.6
1. Tew b ow 3L 0 18, Sin b = 27
1o - Cos B = J% el e, RN R w95

P18, Tum § o= 0.6 - 20. CQus B = 93

[ 7 SR ]

. For exareiges 23=30 a3 ww" weiganematiic tzbies to
sgeligts che Lo s»..n of tho oldew of he vight tviangie ABC
infurRatinm .

boosd gn thy i-:e:* )
e

| T

f 21, Aw=30¥aw 2 em i, 26, Bw 65" o= 14 em '
: 22, B = 609 g =~ 38 e 27,. B = 55%; a~ 23 ¢n
23, A = 25%; ¢ = 42 om 28, B = 80%; b = 50 en
! o B oo 787 g = %5 an 29, B« 15%3 bw 12 om
- £ ' "ia-$ o £ . . ¢ 'I-) 4y
y 25, & = 35 3 e = 0} cn . B=52"3bedl em
s
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C. Review homework.

D. Classwork and assignment: Continue ditto sheet.

Lesson 34
I. Review of trigonometric functions.
A. Quiz: Write reciprocals of the following functions.

B. Review homework.
. 1. Pupils anaslyze and set up each word problem
on board.

2. Stress neced for memorizing six trigonometric
functions,

C. If tim, classwork and setting up word problems in-
volving trigonometric problems (ditto sheet)

1. Using knowledge of trigonometric ratiocs,
estimate the length of side sought.

D. Assignment: Complete setting up word problems.

(Do not solve).

Lesson 35

I. Introduction to use of slide rule for the sine function.
A. Demonstrate the S ecale on the slide rule.

1. Explain that numerals represent the measure of
angles from 1° to 900,

2. Explain the relation b&tween S and A scales,

a. Read '"30" on S scale line up indicator,
geaﬁ ;g" on A scale. This reading should
e ", 5",

3. Explain that all markings on A scale must re-
present values from 0.1 to 1.0 when reading
from S scale.

4, FEave students practice reading values.

a, Example: f£ind sine 459, |

5. Have students read the angle corresponding to
a given function. '

6. Have students compare slide rule scale with
the sine function in their trigonometric tables.,

7. Explain the divicion o2 the S scale,

a., Consilder that therxe are 60 spaces between

" marks fcr consecutive integers.

8. Classwork: Ditto sheet
a., Practice in reading the S and A scales
b. Solving right triangles with calculation.

with slide wule.

61 136
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Lesson 34
Quiz; Write the xveciprocal of each function.

L. Cox & = 2, Ctn & = 3. Csc & =

Glassuosk and dssiguumeats

For crezclee 1-10% wucing @ coxpass apd stzaight codge censtruet z
right tnisnglo ALC baving leg b of langth 100 mm {10ecw) . Tho
otrer lag o hypotenuge must be of appropriste leryth to give the
trigoncretrie ratio given in the predblem, Checlk your wozie by
wmagtring che angle & and checking with your trigenametric tables.,

L, Tan A = .8 6, Cos B = .98

2, Sin 4 = ,15 7. Ten A = ,23
3, Cos B = .76 | 8, SinA = ,40
4, Tan A = 1,1 9, Cos B = .80
35, Sin A = ,99 10, Tan 4 = 2.9

For enewcises 1120 use your trigonematric tsbles to estimate
the length of tho sides of the vight triangfe ABC based on the
glven infcrmation, :

8 : 1. A = 30° & = 17cm 16, A = 35° ¢ = 40cm

| 12, A =50° 5 = 20cm | 17, 4 =50" a = 20cm

: 13, A =25° b e 12cm 18, 4 =65° b = 50cm

' 14, A =562 b = 20cm | 19, A =40 ¢ « 30cm
15, A = 70° ¢

= 30cm o 20, & =65° ¢ = 60cm




B

[
'

i
i

138

; .

!

i o

N -t .
' :

! Lo

I

: s .
— -

\ .

R

H . w

H

t
.”. T . _ .
i oo
N . LA 3" % R e,
< A e
T ten L .. : S - i) ek
OB8
\Ul M
i
H
. . . — ———— . - memme e s . 1B
. e ] " e = g | SRS =3 ELE
S e A ™y | S| - S T . vooLd Co wiad Yo s
e ol




Leséon 35 (continued)
1X, Explain the division on the A and B scales,

A, Conslder the scale to read from ,01 to 1.0.
l, or 1 to 100
2, or .0001 to .01

B. Show relation (squares) of A scale to the D scale,
1. Consider there are 100 spaces between marks for
consecutive intergers., '

C. Classwork: Practice in reading S, B, and A scales.

IXI. Explain applicaticn of slide rule to solution of missing
dimensions of right trlangle, :
1, Review algehraic soiution,
a, example: in triangle ABC

LA =13° /C=290°,c=>5", find a.

B

‘4. Solution: '
" sine 30° = ¥ L
5 sine 30° = a A~ -

2, Show how to evaiuate "5 sine 302" using the S,
B, and A scales., :
a, estimate size of silde g
b. locate "30" on S scale
i. place indicator on mark for 30,

¢, elide right end of B scale under indicator

d. holding the slide in place,move indicator to
the mark for "5'" near the B scale, |

e, Read "25" on A zcale, This must be considered
as 2.5 In this situation.

IV, Classwork and Assignment:

A, Ccmplete ditto sheet,
1, Readling marvkings on scale,
2, EBEvaluating expressions involved with sine functions.

Lesson 36

I. Sine and cozine functions using the slide rule.

A, Review homework.
- l. Stress estlmation |
2, Stress ascile ¢tvislons on S sid A peoales

B, Quiz oh:
1, Readihg scalee,
2, Evaluatlnpg expressicn with sine function,

Full Tt Provided by ERIC.
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S sexle gruduations.
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Glosuwovk and Asaigavent,

vor each exercice vse your slide zule teo eveluate the

* -~ e o &
aiven ennvession.

- &

)
L2/

3o
&

[4]

36

Fow cach

A
Bo
Co

3.

3 oin 45° 6. 2.8 cin 50°
12 sin 30° | 7. .55 sin 20°
25 ain 20 : §. .18 sin 30°
40 ata 60° 9, .24 sin 50°
89 sin 30° | 10. 1.5 sin 35°

@uercises’

82E wp an eguation, ..

solve ths egqustion for the variablae,

use your slide rule to evaluote the resulting
enpresslon,

e

24" -

a

30°

66
141
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Lessen 30

Clagswork end agsignmente

For each exoirelse vse your slide rule to evaluats the given

exPression.

0
1, 5 cos LS5
& 0
2. 15 cos 30
3> 35 cog 18° .
. 0
13:: oll cos 60

. ©
50 o0 cog 30

For. cach exerciso:

‘e Set us an equabion,

6o
Te
8-
96
10,

Dato

306 cos 50°
#65 sin 30°

225 cog 30°

075 cos ,JOO

1«»5 cos 350

Be Solve the equaticn for the variable,

Co Usc your glics rule o ovoluate the Tesulting

expressioe.

o
" bo
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for caszh exevcisa completa the staterents

w3
b
]

If point & is vead 5o o then point J is rend. o

25

2, I¥ point B ig road L06  , then point f is read °
L O [ ]

; 3. If goint C is vead o05__ , then point 1} is wead _ R

L bl )

point & is read 7o » then point I is read o
osom tyamprn’ L

; . . i
::o
[ ]
=

5o I point L is read o0 » then point ., is read 9

ey
Yot T S

y For a:ch axercise golvo the problome. do the calculations
l uging yoar slide rulge.

3« 7 cos 20° bo 207 cos 65°

-4

2¢ A5 co3 h;’;o : 5 2,5 cog 30°

0 0
3«» 305 €03 35 6n ’405’ ¢cos h?,

. E Y




iX.

C. Introduce use of S scale for cosine function,
1. Review that the cceine of an angle is the same
as the sine of the complimentory angle:
cos 8 = sin (90 - 6)
2, Practice finding compliments of angles.
Classwork (ditto sheet)
A, Reading scales: S and A

B. Evaluating expressions
1., Involving sine or cosine function,

144
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INTRODUCTION TO VECTORS

Lesson 1

I. Vectors/direction

A. Review Ray
1. Examples of rays.
2., Definition of rays.
3., Symbol used to designate rays. -

4, A B'é written as Eﬁ’.

and B"""TA" written as BA'
a. Stress order of reading.

b, Note: AB > BA“

B, Develop concept of a vector. :
1. On coordinace axes, draw sets of four rays.
Desciribe and discuss their pos%%igns.

Y
1B B
(a)
=X b X 180% . a_0°/360°
c A C A
kn | D
-y 270°
() v UB TC W
(b) -, 90°
y /" 2B
s 600 '
- T45° 4 1802 - 0°/360°
?
-y 2;700

(ii) Ray OA has the origin as itg endpoint
and is positioned by the 45 angle.
(111) How is yay OB determined or described?

145

(1; Position of O and OB’ determined by angle.
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evintion glven,

Q

2o
30
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angle,

)
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Lesson 1 (continued)

C. Classwork: ditto sheet
1. Describe the positioning of the rays on each
of the following diagrams.

g 2. Construct each ray on coordinate axes following
the description given.
D, Assignment
3 1. Complete ditto sheet according to instructions.
(repeat C and D of. above.)
g Lesson 2

I. Review homework: Vectors/direction.,
1. Identify each ray by name and direction.

} 1I. Vectors/Magnitude

' A. GCraph the ordered pairs of numbers: A (0,0) and B (3,4)
1. Draw line segment AB.

} 2. Determine length of line segment AB..
. i. Distance formula by the pythagorean theorem.
3. Determine angular direction. :

3 i, Apply trigonometric functions.

B. Vectors

1. Quantities requiring both direction and magni-

:] tude.
. a. The pictorial (graphic) representation of
fi a vector is done in two ways:
L i. Direction by the direction of the
arrow.
11, Magnitude by the length of the arrow.
r .

C. Scaler quantities

. 1. Quantities requiring only magnitude; examples:
a. Length of a table.

. b. Mass of an object.

2. Compare scaler quantities to vector quantities. *
D. Determine the vector quantity for the given vector:

1 L. 71 #B(2,5) |

. | Ab” T o

0,0

B o a. Describe vector AB.

b. Find length of AB by forming a right triangle.
c. Find angular direction by tangent function.

{] E., Classwork: Find the vector quantities for the fol-
{] | lowing vectors (Ditto Sheet)

. Assigmment: Complete ditto sheet.

147
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o~
li

L0

6%3 s'awk and 883y vwnmem.

e
] = L I - S 7 e
Q -] 9 a -] o

=3
S
S

15,

s 2

FInd the vector ouau&xaxes fa; eech of the gzven vectors,

PR SPpp— mﬁ =

G080} - D{5,5)
Ai\du@) B(&S C.:-}
(G 0) -‘9‘33

A (’G 90} B (c“‘:'g a")

20,09 M(e a;,w g

2{6,0) %(3,~%0)
R(G,0) S@u 0 1O}
A(D,0) B(%,10)
C(0,0) DE=4o-8)
%{0,0) L(-8,4)

6.
7.
8o
9

20,

- 160

7.

18,
19,
20,

73
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-

1(0,0) P{6,5)
4{0,0) C(16,12)
B(0,0) G{(uaf,e)
70,09 B(20,15)
0«090) mam 26)

; il
{0,0) ©(2,10)

D(0,0) B{=3,5)
200,00 G(B,2) .
4(0,0) W(Soet) "
'“{090) R@'o“l)




Lesson 3
I. Quiz: Determine vector quantity of vector AB.

I1. Review definitions scalar quantities and vector quantities.

III. Review Homework.

IV, Determine vector quantity for vector .AB,
A (3,4) B (6,8) (A (3,4) B (6,8))

A, Construct right triangle.
-1, TFind length of vector.
2. Extend hypotenuse BA through point A to x-axis..
3. Drop perpendicular from B(5,7) to x-axis.
. Note the similar right triangles.
a. Example: B

A/
@ :,‘-.'f? vy
&

0

'

b. Compare angle X to angle Y.
c. Vector quantity of vector AB is the magni-
tude (length of AB) and size of /_ Y.

B, Classwork: Determine vector quantities for the fol-
lowing vectors determined by the given ordered pairs
of numbers (ditto sheet), ‘

C. . Assignment: Complete first 10 problems on ditto
j3 sheet. .
Lesson & |
J "I, Quiz (Determine the vector quantity of A (4,3) B (8,6).

1. Review of vector and scalar quantities in homework.

III. Equivalent vectors

A. Vectors having the same magnitude and direction are
equivalent vectors.
1. Find vector quantity of A E0,0; B 25,5;
2. Find vector quantity of C (3,3) D (8,8
3. Compare vector quantity of AB to CD,
(1) Satisfies definitions of equivalent vectors,

d A B. Classwork on equivalent vectors (on previous ditto
i ditet #11-20)
Yo  C., Assignment: Complete ditto sheet. 149

ERIC 74

o




.......

Lagcon 3
Classuork and Asslgnmo-'zt

Detexnine the vecior quzmt.f £y foz each of the vecto::s de-
Laa.n..‘-ed by the given set o3 ozaez:ea pa.q.x s.

. o -

B R S CEE MR s e

1. AGT.5) Beh,1) . 6o 'i%('?,,‘l)'m(a;?) |
2. ©{12,7) 5(3,3) . 7. B(-7,-8) A(-1,2)
3, T(3,5) E(%,33) 8 D(5,2) €(1,10) ,
he R(6,2) SG2,100 9. R(-1,-6) 5(10,6) R
5. K(2,9) L{~1,5) 10, T(1,-4) U{10,11) o
::] > . -t ‘
. 11, X(5,7) ¥{3,11) 16, Q(1,3) R(+2,7)
i 12, B(-2,-7) A{L,-3) 17. T(0,1) %(5,7)
q 13, &¢-B,-9) D(-18,-19) 18, ¥{8,11) 2(13,17)
4 W, RE-9,1) L{-19,-20) 19, Q(1,3) C(-8,-9)
i 15, N(-7,-2) M(-10,2) 20, L{-12,-10) M(-10,2)




Leason 5 '

T. Quiz (Locate the point ﬁ(x,y) 8o that'A(0,0) B(x,;') =
¢(1,2) D(5,7) _ |

II, Resultant force of two forces acting at a point.,

A,

B.

Parallel forces: Examples for consideration.

1,

2,

3,

b,

Moving an object with a force of 100 1bs.

a. A second fovce of 50 1lbs, is also exerted in
the same direction, )

b, Total force of 150 lbs. in the same directionm.

Moving an object with a force of 100 1bs.

a., A second force of 25 1bs, is also exerted in
the opposite direction. -

b, Total force moving object is 75 1bs, in the
direction of .the 100 1b, force, =~

A plane traveling east at 300 m.p.h, hae a tail

fvind of 80 m.p,h, . 7 ' '

 a., How fast is the plane traveling and in which

direction?
Summary ) N
a., Parallel forces acting in same direction, add
forces to get the resuitant force,
b, Paraliel forces acting in opposite dizectiomns,
subtract forces to get the resultant force.

Forces acting at right angles.,

L.

2,

30'

Demonstrate pulling an object attached to a string,

a, The object moves in the same direction as the
force being applied,

Attach 2 strings of equal length to the object,

a. Apply equal forces on the strings at right
angles, (Form a square in relation to cbject

- and endpoints’) o

b. Object meves along the diagomal, S

¢, Example: ‘

!
Direction |
- of
Movement
of object "

- -

Picture above demonstration with vector.

a, Draw a vector equivalent to 0B starting from

~ point A, '(GB"= AB')
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6.

7.

8o

Firnd the d
en the g

A boy welks noreh 30 yasds-oad then uvalks east &0
yeds, uow Sog is he fvem hig stetiung peine?

Pwe bops wall ssuth 12 blecke exd then west 5 blockso
On 2 mip of the oity, vhat is the dizeeteding Gige
romea frem Cholp stavting poing to the slaee whake

they stopped?  (Hasume ehat ail eity Yhiceks™ ava

squREe in SREER0)

An aivplena £luw west 150 miles and then 120 aniles
gouth,  Whst 15 the straight line distance between
his starting ovd finishing points? .

A motey beat tréveled seuth 3 miles on & lake and then
eagt 5 miies, If the beat had tshen 8 gtzaigat ceuwrae

to 1vs destivativa, hew fer weuld it heve travelea?

B ematn traveled south from Chicago for 300 miles end

then trevceled west and traveled 400 miles west, Agsum=
Ing the surface of the eaxth is £ist, what is Che |

gtraighte-iine distaace betuzen the startiag and finishe

. ing polnts.

A £iy, wellkeing aleng the ceiling, tzaveled 20 cm. '
aswih sad than 15 cm. cast. What 48 the etraighte
fine dlstauce between its stariing and £inighing
poiatsl S | '

& smail, cvewiing slong @ celisr flemw, travels 12 en,

cast end then 9 cm. morth, - What is the stzaight-iine
distancae .&"@‘:‘A'i@@ gtaeeing vo finishing poiats?

e wen pushed o Izgge sashine jathar nine foet south
and § foae east, What is the stvaighteline distanee

 hetwean their sterting end £inishing points.

’ oy
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Lesson 5 (continued) -
‘b, Observe the forces of OB and 0OA on the ogbject

at point 0 are equivalent to the forces 0A

and AB on the object at point O.
1, The forces terminate at point B',

41, OB is the resultant force of OA + 0B,

4, CTlasswork probleii, A boy walks north 30 yauds
and thén walks east 40 yazdg, How far 1s he from
_his starting point? -

C, Classwork: Problems on resultant of 2 vectors,
(Ditto sheet) :

D. Assignment: Complete 1 to 5 on ditto sheet, Test
tomorxrow,

" Lesson 6 )
I. Test: (Close out markirg pd.)

Lesson 7

]
B I. Equivalent vectozs,
o . A, Quiz

» - B. Equivalent vectors,

ﬂ 1. Null vectors. |
o . ' - a, Definition T -
: b Result addition of 2 vectors equal in magni-

'] : ‘ " tude and opposite in direction, :
% B ~ ¢. All null vectors are equivalent,

1, Word problems involving addition of' vectors,

] ~ ¢. Classworks:
S 'a, Graphical solution.

& D, Aséignment: Ditto sheet on word problems.

{3  Lesson 8 : N

%3 : I. Review of equivsient vectors and null vectcrs from homework .

& B ‘ A. Graphical solution of word proble:ﬂs involving vectors.
. '1,. Ap_proximati'on ‘

| . B, Calculating vector problems. | S
1., Resultant of 2 forces. - 153
"2, Resultant of 3 or more forces., | :

| : 78 |
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Lesson 6
Glugpwuazk and iHssignment

¥Yor each enercise dutermive the daat.:nce and beyring
from che stagting point Lo the mvh.uc point '

4y  Graphlcuily, end

b) By caleulstion, using the 3’yt ._-guz:‘mn Theeren,

1. A cyelist drives 30 alles north and then 25 miles wese,

2. A Mevewdes s dedven 200 km, en @ bws:eing s 90° and

N o

] then turns end drives &t 9 beariag of 0 for anether

100 km,

3. A man welks 6,0 k. on & bearing of S z.(}g 23 them
- turng and walks R 70”‘ F 2 distence of 9.0 Im,

of I 459 ¥ and twavels
travels 360.0 mateyrs

L, & wwtor beat ...i:artcz an @ besrin
1500 r'u;.u-..s‘ IC then furng an
on a 8 45Y W baaving.

2
<.o
d

-5, A men prking deliveries s‘vmm his store traveled 5

-~ blecks west, tihen 3 blocks north, 7 blucks east, .
1 block north, 3 blocks west, and finally 2 hiscks
north, (.%ssut,.a thdt ail cz:u,y blocks sze sc;aam-.o)

79
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3 PPy

T.zason 7
Classuworlk and Lssigmment,

For eseh exexcise dra2w on graph psper the indicsted vece
tozs, Use your deaving to ansuer the question in the eaezc:.se,

1. A wan US.-!?!;\S o meters in o divection of ¥ 60° E and then
turns end weiks Eose for 3 melfers, Give tha dizeetion and
gl at..mca fron bis Btarting polnt to his ﬁnishing poing.

2, A man wellks 12 metars in o wes2 tar!._,r direetion and then 9
metens in a8 nowtherly divection. CGive tha d:&:-:eci:io"x snd dige...

- tance £xem Lilg t:e.ﬂ:':i‘::’.f"’ peint to bis finiching point,

'3, A men w2ike 8 metens, in 8 dizection S 600 E and then taa!.k.a

H 60051 fav 8 mpers, Pind the directica and distence f::om
hils startiag po: 'M. to h!s £ miah:.ng polnz, -

4. 8 mean wollts 9 medters in a éiwcaion W 30° S and then |

6 meters in & dizection N 80° W. Pind the divection end dis~
_ tence fv vom bia Starting po:lni: to hig: £ nmhing peint, P

5. A mon walks 8 waters in a dizection § GOGO W, then 8 meters
in g directicn: W 369 S, Then 12 waters in 6z.rect>.on E 600 W
Find che distance and dizection £ cont hile eta‘:tiag poiat to his
finis’mine point,

6e & man walks 8 meters in a direction ¥ 60° Ss then 8 netera ina

-qertherly divection, thon 8 nmoters B 300 S« Rnd tho distance ond

dirsetion from his gtarting peint to his finishing pointe

7o A nm walle 9netersmar..tractwnl§h5°'1, then 9 neters in a
direction § 45~ S, and then 32473 fotors Veste Find the digtanco and
direction from lus shart-:mg pomt to his i‘..msh:.ng point.

80
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Mase o - Dage
l.easson 8 _
Cilazpguozk snd Sssignment
. Uzing the Lew of 3ines,. £ind the missing varts of c’ach
given trisegle. Hote that theve T@ not. £o 8cale.
ln CI "a "‘)/o .‘p‘f !i?
N,
“
/T
2f e/ . S, {Qéz,
/ ~
£oe \\\
, /40 N
& ' 2
&
2, 4,

B
5, Iatriangle ABC, angle A messures 65°, sngle B mssguras
7359 Tgnd side a mansures L3mm.

Ueing the Law of Cosines, €ind the misoing side in each
giLvan tra.mwu '

6, Given: Lﬁ = %g? 7. Givans iz =30° y = 15cm, 2 = U

c = 16°

A : 8
8, Given: £ C = 500 s = 10"9, Glvems g
T g P D

&
W

= /0%, ¢ = 20am, & = 1
[+ .

s

'1.0_,, In triang_};w A.LsC snglv. A = f3° .anale B ze Sé . sid@ e = 2im,

1. Inm tviangle KL“! rnt‘,he 14 mna uea 48° s d.a"«. KL m@aaums 24w,
- and side Wi massuzes a?u.m,

in tri.ér'agl& ARG angle G £OATUINES 52° gida BG TABONLES lac'm..
~ovd 8

1ide A0 zaz:was:'t,,, 21 .
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Leeéo_n 8 (continued)

1T, Law of Sines
A, Purpose: - ) 3 i
1. A means of determining the measure of parts of a
triangles, regardless of its shape.

B. Review of proportions,
1.  Method of calcuiating for unknown, )
a. Review familiar techniques learned in the ratio
and proportion unit, B )
~ b,” Review use ©f slide rule: A and B scales.
2, Examples for analysis: o
a, Find all parts of given triangle:

C

800 16" ‘

A B
20"
i, Review labeling vertices and gides of a
triangle.

C. Classwork: review problem on board.
. 1. Law of Sines

D. Assignment: Complete 1 to 5 on ditto sheet,

t.essop 9

-

- 1, Law of Sines (acute angles)

A, Quiz~ ' ' " )
1. Label sides of triangle according to names at-
tached to vertices, b

AN

2, qriti the Law of Sines for the triangle in prob-
X em 1, . |

B, Review quiz, |
C. Review homework problems.
1. Examiiie houework problem #4,

a. Can'i find soiutiom.,
b.. Need more informstica,

157
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Lesson 9 _(continued) |

D, Law of Cosines (acute angles)
1. Number of unknowns in the law.
a, Three forms of law,
1, To find missing gide,
44, To £ind missing angies. }
2. Classwork: Find solutlon to ‘problen #4 of last
~ nights assignment,. -
a, Complete solution of Law of Sines.
3. Determining method of solution for a given problem,
a. Need a drawing to determine the techniques of

golutions,

E. If time, classwork on Law of Cosines. pitto sheet
problems 6,7, and 8,

F., Assignment: Complete 6,7, and 8 on ditto sheet,

Lesson 10 .
I. Law of Sines/Law of Cosines
A, Quiz, '

B. Review quiz, i
C. Classwork: Continue ditto gheet. (9,10,11, and 12)

D, Assignment: Complete ditto sheet.

Lesson 1l
1. Trigonometry functions of obtuse angles.,

A. Review definition of an obtuse angle,
1. Show location of an obtuse angle on the co-

‘ordinate plane. (Use unit circle,)

B, Reference angle. ' e
1. Let 6 be reference angle, :
"~ a, Define (180° - ) .- . o
b, Locate ox graph (180° - @) where 6 = 30°,
- e © 8 >
110 Q = 600 o o '
¢, Discues location for any angle (180° - @)
 shesre 0%+ @ ¢, 909, | |

158
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1. Givens [A =30°

Mema _ . Date

Lesgen 10
Quiz

LB = 25°

a = 30 inches

Find b,

2. Given: [C = 709

a = 18 inches

b = 20 fnches
f Find c.

&
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Lesson 11 (continued)

C. Trigcuometric functions of any obtuse angiz.
1. Develop sine (180° - 0) = sin ©
a, Discuss eignoof function,
2. Develop cos (180" - 8) = -cos ©
a, Stress sign and direction of measure,”
i. Relate to values on coordinate plane.
3, Develop tangent. (180° - 8) = -tan 6
4, Develop reciprccal functions by number relations.
and reciprocal law. (x ° £ = 1)

D, Classworic: - o
1, Example: Find the six functions of 160°.

Solution: 1600 = (130° - 20°)
By substituting (180° - 20°) for 160° in the func-
tion sin 1603 we get sin (3.80" - 20°) -
Compare (180° = ©) with (1800 - 20°).
Note: 6 = 200 o
Therefore: sin (180° - 20°) = sin 209,

2, Continue finding the vemaining functions.
a, Example: Find the six functions of 1107,

E. Assignment: Find the six functions for the foliawing

]

angles: |
1. 150° 4, 89°
s 2, 175° 5. 185°
3 3. 91° |
- Lesson 12 '
2? 1, Trigonbmetric functions of obtuse angies. . |
; : A.lﬁgzieznggZTula fq? trigonometry fung#ions'of'ahy'Qbf‘
wio : 1. sin (180° - @) = e2in ©

2, cos (1800 - @) = =cos ©

3. tan (180° - @) =<tgm®

4. Review reciprocal functions by using law of re-
~ ciprocals. =~ 4 SRS

SR (@ * 5= +1)

| . thus concluding: ~
S - ‘a, e8¢ (180° -~ @) = csc 6
- I b, sec (1800 - 8) = -sec 8
’ o - ¢, ectn (180° - @) = =-cta 8

1, Call attention to“broblensv4*éndAS'Of'éésignmént»
as not being obtuse angles. o

§ | - | | . )
N 7 : !

ERIC o e

‘ B. Review homework.
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Ipzann 12 Clussuork

For cach oxercises

(a) 'i)raw a diagram to {llustrate tho situation 3n the prodbloiie

(b) Xobal tho given single

toroov and tho arplem whiah the two component
forcom mulo Lt,

(c) Complote the nurallologram of forces.

(d) Find the component forces which, at the

given dircotions, are
equivalent to the one given force, o ' .

1, Regolve a force oi 50 1bs. iuto two con

ponents, euch of
which nakes an angle ofSdezrces with it

2. Resolve a force of £0 lbs., into two componente, each of
which makes an ongle of 19 degrees with it, |

3¢ Reselve a force of 50 Ibs. into two corponents, each of
‘which makes an angle of 30 degrees with it,

ki, Resoive a force of S0 11_:3.. into two components, each of
- which wal:os an angle of 4S degrees with 1t. -

S. Resolve a force of 50 bz, into t:o components s each of
‘which makes an angle of G0 degrecs with 1%, :

6. }_-‘.'ake an estimates: '!f!ha'c.txzro,con'.nonénts, each of which
- o making an angle of 79 degraes with a 50 1b, force, will E
. be equivalent to that single foreo? : L

7.1‘5akeanentimate:‘on~at tuo cpmbbnpriﬁa, _cach of which
* . wvaking. en angle of BY degress with a single 50 b, force
o wAl) be equivalent to that single forcu? S

Sopatisey
- T e
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Lesson 12 (continued)

C. Solve the following obtuse triangle:

, lec= 1207
S ~ ¢ = 50 inches
,/:29\\ . a 40 inches
H e 3.

1, Develop method on board with asslstance of class.

D;' Classwork: Solve the following triangles (ditto sheet).

E. Agsignment: Complete 1 to 5 ¢n ditto sheet,
| A Announce test in 2 days. ‘

Lesson 13 s
1, Functions of obtuse angles.,
A. Review quiz and homewcrk,
B. Classwork: Word pi'coblem.s 6 - 10 from ditto sheet.
C. Assignment: Announce ‘testy Study and complete ditto
gheet, (Give answers to problems on
- ditte sheet,) -
Lésson 14
TEST

462
87
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lessen 12 -
- Classwork and Lssignment

0D

Tor eanh

"

()

G

@

L, Tsw

1 EHETCELER? .

Frew a disgran to iilusityste the situation in the
. - i . . .
problen, .

Label all given parece and complete the paraillelogTam
of foreces,

wt Lovce fone force whilch will do the
¢ two given foreces), ,

- ~

Find the augles which the resultant force wakes with
the two given fovezs, . |

cables are sttached ae

-\uw\ .. | ';q"-"-——'--“
the game height at opposite | N - K
gides of a street, The two o 'g:“g ,';"’? '
cableg suppust a heavy gafe, s 7’
weighing 1200 idba, AL the ine N A )
Bgant the safe fa 1ifred fron N/ 5‘-\ ’
the ground, che cubles eseh . | Y
Lorn an angle of 309 with the . o A} j/’
wall of the buildings to which | | &,

they zre stizched,

pull on
that i{na

2. Buppoge the two cables in

prablen

80 that now the cabloes each
forn an engie of 455 with the
walls ¢f the buildivgs te which
thaey are attached,
pull en each of the cables,

3o Supp
hand bual
ingz.

¢able i3
the wall

bo
hand bl
Cwwith thae
augle ¢f
eabie,

Find the
cach of the ecebles & 7
tant o B '

_ "V 8 : ’
AN an
i have jifted the safe B K LA P s 4
, . ,

¥ind the

4ge the safe in prcblom 2 I3 ghifted toward the lefee

ding 2o €het 2t con be beought thvough & window opene

{The Lefeehand cable ig sheriened while the right-hend

"lateout®,) - gf the engles formad by the cable with
§ 8¥e now 309 and 609, Zind the pull on czeh oable now,

fupnase the safe is new chifted fivrthar toward the fofte -

lding 20 that the csbie then forms en

will of ¢he bullding while the
659 with the wightehand waalls

 angle of (50
other cable forms an
Find the pull sa each

88
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Leszon 12 {continued}

S »-'c"g-«. se the safe is now shifted still further towazrd the
.igcu-::ﬁcnc.' ,'h,_.t'{:\‘;f'.,-.‘.:i}‘ :.;m.*“.e cahle then i‘.,-ns an ungm of
3 ;i ghe s-a:.-}};;. ..} i:n:a bu.t.?.cm':%; while the othey cabla fowms
an angie of 659 with Che wmight~lend wall :
& & ey P4 L% RS o .

€. ajo.om o LW 154 S gm - - ) 2 L2 I O, J * . L )

6, Sunpose the sefe ig nov shifted still further tovand the
s e el ot el : “d e le Lo R -, ~ . )

:!.gi Sz: nd bal Z.f.\.wg £ that the cable then fonms en angle of
30wl ;: he 2’?31 aﬁhz:hf{e bu;;.;j:«..w vhile the other cable Ifowns
an a:‘:,: @ of -,‘ with i pightehand: f:a?lo
Hgm@ B L Dste e s

Levson 13 Qolz

1, Urite t:hf- 53 iz functlons of sn z-mg}.e vhosa masaure is 115°

in tems of spgles 1l2ss than 909,

2. Salve us hfr the Law of coumeoe

8% .‘
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Lesscn 1,
Test .
| Fox each problen corefully slotch o dicgram on graph pOPAY
ang £ind tho soludticn uaing wdidtc—liinod papare - '

1. Find the veoter quontity for the vesters  A(0,.0), B(S,8).

2. Find tho vectar quantity for the vootar (5,7), D(B,11).

2o Show graphieslly the single vector $o0 ropresont this come
binati on of tripst ) _
- Two men movo a machine 12 fe=t south and then 8 feot caste

he An 2iwplrne £low vicot 80 miles and dhen 120 miles souths
That is the straipht-line distancoe from his starting point
to his finishing point? |

| % Find the dlstace and beoring £ron the starting point ¢o
the finishing point: : ' ,

. A motor Loab starts ab a bearing of I Lg% 17 -and travels o |
- 2500 moterg.  Ib-then tumns and travels 3600 moters on a § 5™
bearings o o |

6o Resodwe a forco of 50 Ths. into two compenionts, oach of
viiich mekes an anglo of L5” with ite - _

7o Rosolve the gamo foreo and pr :{;cm (6) into two emponunta,
exch of whiclh mlmo an angle of 60 with dt. .
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lntroduction to Simple Machines
Lesson 1 '
I. Understanding "Percent"

A, Feaning of percent
1. As.a common fraction
a. Denominator tells number of items in universal
set.,
b. Numerator tells number of items in -(a) whi ch
are of special interest.
e, Practice vith universal sets of 100 items.,
2, Examples related to quantities containing less
than 100 objects., - _
Simplicity main..ained by using integral fac=-
tors of 100, :
3. Percent as a deoimal fraction,
| - Stress meaning 'Peir Hundred"
b. Decimals and commbn fractiocns.
c. Compare common fraction to its equivalent
deca.mal fraction.
B, Classwork-and Assignment: Dit to sheet - Fino the per-
cent ia both common fraction and decimal fraction form, -
(Some work problems.)

Lesson 2 | | ‘
I. Comparing common and decimal fractions.

A. Review definition of pereent.
1, Common fraction with denominator 100.
.2, Decimal fraction,
| - Equivalent forms (1 end 2) o
.3. A common fraction equivalent to decimal fractions.

B. - Review homevyork. |

c. Quiz 1, Definition of percent.
2, Word problem similar to homework,

,D. F‘i).?d percent for unive. oal sets having less than 100
ects, _ .
1. Refer to meaning of percent.
.a. hange to percent,

IR P Common fraction in hundredths.
- b, .Set up as a proporti.a,

5 100
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Lesaon 1 - '
- Clasework and Assignwmant
A. Sclve each propoxticas - , ..
38 ..% | I S 711
Lo 38 5700 6. 100 ~ %%.8
% 3. 23 . u
2. Ty UL 7. 30 TT0U
) 7.5  a e B .29
SR B 1 8. Tov =35
é’:.é, R , 1,85 3.
bs 13" = Ti0 9 7,437 100
’ ' :
R o 8o Eor w ol
5. 06 " eE 10. fo5 = 575
B. Fox each everelse set up a proporticn to find the
pezesnt sought. |
' numhey in subser o s
' - toudl pumber 160 |
i . l. usst usek I had 73 points cut of a totel of 100
i - possible on @ teet.  Flad the percent I had eorrect,
) - %, Jim hod 40 points cut of 50 om & quiz., Find
i the percont be hed corveet. | S
1 | 3, If X had 45 correct ouvt of S0 problems, what
{ percent did I have eorvect? What pevcent did I have wrong?
\ 4. L% I had 42 coxzect out of 50, whst pevecent
i did 1 have covzect? Yhat porcent did I have wrong?
L do LE£ X had 50 corvect cut of 80, what peroent

st peresnt dld 1 have wrong?

o

£
&
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Lesson 2 (cont::lnuéd)

2. Solve proportions using slide rule.
a. Refer to Lesson 23 of introduction to algebxa,

3. Classwork using slide rule: .
Find percent for thelfollowing ratios.

a. £ o B k. 23
b, 2 g. 26 1, 120
Ce % h.'%% m. %—%

4. § 1. % B
e. %- j. -2]%%- °' %’0’ |

E. Complete problemé. given for classwork,

Lesson 3
I. Understahding percent .

A, Quiﬁ: (Slide rule - find the_percerit: éQuivalent to
each: | o | |
3 4 217
B9 B a7e) |
B. Review answers for quiz and homework., |
1. Stress meaning of percent as 'per hundred",

c.'” Claséiddfk"ahd.éssignment:-"'Ditto sheet,. Set up to
solve -wqrd ‘problems using siide rule,

Lesson 4 |
I. Under st:jafnding- percent, L
| A. Quiz (s::t' u‘p.‘and_ solve one - d pz‘c)blem;) -

-3, vRevi'ew' qhiz and homework

- 168
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Clas:«::-aork and Assignaeng

Uaing a alide role find the percent Logght in esch ex-
ercise. Use the v susle for the totel. numbes bossidle.

C ze8loe
D scolia

fub
(-3

2. Ye hod a test-uich 1!@ Do 8,
tha psroeat u’ e 4 b"d cor :-.e.. Lo

3. The

ane

1 had 6 preblons coxrect cut of
Find tha peroent m;iei'- I had ecoxzect,

olase bag 32 stodents, 1
the pfs:-rcem: ¢i the elasg whi

uvm‘w’" tn Scbhest o on
Yetal tamcher = 100

12 problent cn 8 test,

blems, I hod 8 comrect., Find

5 of whom sxe boys. Find
ch ars bcy's.,

cOXTeet on a test if there were 30

Y™
and ¥ hod 18 coxrrect,

5, Jochn asras $120 p2r wesk snd spends $85 or "room and

bow:cd“
o “room :az:«] boay

6. Find che pex_wm:
7. Find the paroant
8. Fim'l &k p:; ECARE
9. Find the pevcent

16, Find the porvesnt

b, Find the peveant

12. Fipd the percent
13. Pind the percent

14, Pind the paxre::e;ﬁi:

15, Find the perceat

" 16. Find the percent
17. ¥ind ths .ﬁ:@:cmt
18. Firv:! the fsexrcazic ¢
19, Find the percent

20, Find thy perceat ¢

Fird the percent ox the toteal which he sp= 39

d ;
ce'.:éwspanding te 35 out of 50,
c_cxm:es ponding te 8 out of 15,
aon onding to 63 out of 80,
czon@'xrﬂmeding to 75. cut ef 90,
corzesponding to 95 cr-t.it: of 115,
corzesponding to 8.5 ocut of 12.5.
cozmspc:éﬂirfg te 6.5 ocut of 8,5,
corvesponding to 4.%5 out of 2l obso
(:_‘cu;;s_:ez;po;ading to 3.5 out of 4,
r.mﬁmépam‘li.ng to 17.2 out of 32,4,
ccrres:.pcmiing to 1.75 cut of 3.36.
cwr@esprnﬂin;g to 1.6% out of 8.5,
exresponding te 1,95 out:' of 950
corrosponding to 4,35 out of 10,5
axwesponding to 7,95 out of 11.5.

B4,
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‘Lesson & (continued)

c. 3rd
1.

2,

3.

4,

method of reading percent,

Per hundred &————> percent

a., Discuss in French, cent means hundred.
i, Italian: ceato means hundred.

Review:
a, —g—g—d means 60 per hundred,

b. "60 per hundred" is also expressed as "60
‘percent" :

c. "805" is also expressed as "60 percent.

Symbol for percent is"%'". '

a, Thus, "60 percent' can be written as "60%" .
75 | |

b 100 _ :

Read the following common fractions as equivalent

percentst

can be wﬂtten as 75%.

a. 'i%ﬁ | 2a "1‘(25% i. %
boRg & W 3. %
Ce T%b' 8o 'i%% ke %

D. Classwork and Assignment: Solve the following work
problems, (Ditto sheet) Complete ditto sheet,

170
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Lesson &
Clasauorlk end sssignment

A, Yor sach excrcize soive the proporticn esing your
glide zTulel :

§ocale wuytor in Subset = %
D 3cie Watal nweier 100

1. 2. . ' L3

)
.“
&

T B Rl R

| 3 . L, 8 . = Li38w x
2, ¥ * oy 7.8 ° You R )
m:‘ ,.x ) : 1 = N ‘ &3.25
3. ¢ = o 8 %2 T Iou 1300578
27

P
R

%o

;o Lo 3 R 102,
3 %2 iGU o &00 25 . oY 15?-'23_ = S
B, For each evercice uge yowr slide rule to £ind the . |

reguined peyxeant.

1. A sczewdziver ig wsda of 2 ouwnces. of steel and onz ounce.

< Ty by
o0 Cosegtae 0 Me ST

of plastie, What puzecnt of thé veight of the serewdziver .

17 plactic? Whse pogeent 18 stisell?

2. Iz is @stimated that o pevson wsighing 120 1lbs, Las 112 1bs,
of watcr in bis budy, Hhst poreent of his weight is water?

3., A toolmsksge required 40 houwrs to make o small punching die,
‘ Ke hegan by studying the plans fox 2 hours., What perxcent - .

of the time did he spond in this pmpamt:ion?

4, Im a plant which preduses ligl thalbs, thirty-four bulbs
wore found defoctive ont of 3500 preduced one day. What

poresnt weope defoctive?

5, A man counted the vehieles which passed @ busy inteze
ssctica cns doy. ke cowmted LA motoreycles, 85 trueks,

and 251 ears., What percent of these vebicles wepe motere

' eyezl;c}es?, Hhaf pereent pere tronke? Whot pencent e@za@
CRTH ’ C C o ' , '

]
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Lesson 5
Introduction to Simple'Machihes

1. Meaning of Efficiency
A, Class discussion t »
1, Two autos, same model, make and year.

. 1st gets 12 miles‘pef gallon of gas
2nd gets 15 miles per gallonm of gas

(a) Discuss which car has a better efficiency
performance. :
21) Meaning of efficiency
ii) Can efficiency be controlled?

2. Ask class to cite other areas where efficiency
is important. L ' :
(a)Working in supermarkets and stacking
cans on shelves. -
(i) Getting a job done in less time
and perheps less effort. |
ﬁii) ‘Methods
11i) Equipment and machines

3, Briefly discuss electric motors.

28? Different types for particular job.
b) Elevators of Empire State Building.

&1) Present size of electric motoxrs

ii) Would a % horsepower motor raise
the elevator?

(ii1) Discuss efficiency in the time
factor comparing an express
elevator with its rated motor
to the same elevator with a one
H.P. motor. Assume different.
valuee for the rated motor.

. (500%.7.), (200H.P.), (100 H.P.)

4, Efficiency: Producing the desired result with
a minimum effort. o |

1o fes el outputy
(workout/workin)  or Qﬁﬁﬁ%?a |
5. Expressing efficiency as a percent.

‘(a) Recall: percent means parts per
- hundred. o

(b) work ount = Efficiency
work in . 100 : |

(c) A 6 H,P, motor does 5 H.P. units of
workk. What is the work out? What
ig the work in? Find the efficiency
of the motor. . |
6. Classwork: Ditto shest on problems similar to above.

7. Assignment: Complete ditto sheet.

97 172
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For each exercise use your slide rule to solve the problem,

1, A 6 hovsspover metor dezs § koreepewer of work, Uhat is
the wozk ocut? UWhae Is the work in? Fied che efficiency
¢t the moter, ' o

2, In g plant five wmen should couplete the conseruction of
@ truck bedy in owe day uader pormal condicions., Supposa,
ora day, Six ven are vequired to do & job, Uhat is the .
work In?  What 1s the work ous? What 1z the efficlency
of thi grour on this day? | | 3

. 18 zha work out? What ie the weel in? Whet is the efe
ficiency of £bho motar?

3. & 20 horsapowver moter dees 16 hozsepcsar of work. What

b, Linds ecan type 80 woxds per minute when hey typouriter
13 in gead eurdltion.,  Tcday ehs can type only 65 words
pox winute., Whot is her efficlency teday a8 a percent?

5. A 250 horsepowey engins do2s 220 hovsepow dr of work.
Whot i3 th? work ocut? What 19 the work 1n? What 23 the

efiiciency of the engina?

6, Ny com com travel 20 wiles pey galleom at mormal spaed,
- Rowevey, at 60 wlles per houwr she travals only 16 milos
- per gallon, Find it's ges mileage eifficiecncy at 6O
miles psy hour, ' , -

7. An 83 hexoepower netor doas 80 hc-z:"sepuwém of vork,
What is the work in? What 19 the work out? Whst i3 the
efflcleney of the motor? | .

8, Zf é ear travale 25 miles per gallen at 40 wmiles por
- houe but only 20 miles per gullon ot 60 wiles per hour,
vhat is izs efflciency at 60 nmiles por hour?

9, 4 tyactor eon pull 8 twuch weighing 10 tons, under ncrmal
eenditicns, Ope doy thls trastor cun pull the truck, | ;
weighing caly 9 tons. Whot 43 the efficlency of the R *
tracter chis day? . | - .

10, Two men con preduce 480 pizza ples in a dsy under normal
eonditions, Pecause of diffieculiy with the ovan cne day
they oon preduse 4460 ples. What ie chelr efficicncy
that day? o | S :




Lesson 6

I. Reviéw forces.

A. Define: tendency to produce or stop motion.
1. Pushing a desk,

2, Lifting a book, :
3. Two forces acting against each other. 1If

" forces are equal, then no motion.
a. Relate to vectors.
b. Resultant,

II. Work

A, Definition of:
1. Result of two factors.
a, force and distance

2., Work is the product of the force and the distance
the force moves,
a. Example: A boy wishes to lift a 50 1b.

weight 4 feet,
(1) A force of 50 1lbs, is required to
move the weight. .
gii) The distance is &4 feet. :
11i) Work = 50 1lbs x 4 feet,

C1 3 3 3

B. Unit of Measure for work,
- ' 1. From above example, W = Force x Distance, where
] Force is in lbs, and Distance is in feet.
a. W = 1lbs, x feet, commonly called foot-pounds,
(1) One foot-pound is the English

r] o measure for work,

2, Example: A large rock weighs 100 pounds., Find
= the work done in moving the rock 20 feet.
‘__‘! a. Work = force x distance
- W=FxS
¥ W = 1001bs. x 20 feet
! W = 2000 foot pounds
i (i) Stress unit of measure
1 C. Classwork and Assignment: Ditto Sheet.

. Lesson 7
‘J Lo Work

A, Review definition of:
1. .Product of two factors.
a, Force,
b. Distance force moves.
(1) Note: By definition, force alone is
not sufficient to do work.

(ii) To push a cax with itg brakes on does
not constitude work, (The cexr must move).

9 174
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Lessan 7
Agpignnent

T exesgelige 1-5 wefer ta this dreving. The line segment
AD ropresents @ bridge which 1s 80 fuet long, - The l‘;ﬁ:idge
iz supsorted by pievs at pofnts & snd B, A trucik welghing
4,000 puunds 43 Utopped on the bridge with lts center of
gravity on paint €, In your caleulations de aot consider
the uveight € the brildge,

.

-
|

Suppwse polnt C i3 § feut from peint B, Find the upward

feree which must be exerted by Guch pler of the bridge
te support the weight of the tyack.

Caleuiate the upward forces @t A snd B 1f the truck i3
iecated g9 that polat € i3 10 foet frem Bo

g@lcu}ﬁgate the ferees st & end B Lf the point C is 20 feot
ron Bo

G4, Celoulate the ferces if point C 4g 30 feet from B,

.5, Caleulate the Lowvecs if C 1 40 fewl frem B.

P11l in the Follewing teble te shew your results of tho
caloulations fox exerclses kel

Distance Digstance Uouaxd Upuazd

&C BG Farce Foree
at at
3 8
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Lessom 7,8
Assigament
Wo. . I exerelses 1«5 refer o the drawing, The line segment
AR vepresents 2 »igid poie 20 £t, long supported at les end
by twe boys, 4 50 &b, weight is suspended from the pole at
the paint €. In your calculution &9 not consider the weight
el the pole, :

L.

3.

be

5.

!{o- b

Suppoze point € 18 2 fr, from che bdy at point B, Find
the upward fovee which nust be excrted by esch boy to
suppurt the welght,

Calculute the umward farces at A end B 17 the welght i3
located so thut polnt C is 4 ft. Srem polut B.

Calculste the forces at A and B if the polnt C 4s 6 fe,
£rom B, - |

Calculate tha fozees if point € 13 8 ft. frem Bo‘
Calculate thz force 4£ C is 10 £fc, Srom B,

Fill in the follouwing tuble te show your results of the

calcualations fer exercises 1-5,

Diustance Distance - Upwasrd Urwdnd
’ 4G 3C Fores Fores
.at Qt

- o — A B _
Lo ) -
2,
3.
&,
S5

102
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. Lesson 8

1. Parallel forces and torque,

A. Review of parallel forces
1. Equilibrium

B. Reviéw of Torque,
1. The act of producing rotary motion.

2, Direction
a. Clockwise
b. Counterclockwise
(i) perpendicular to radius

C. Review homework

D. Classwork and Assignment: Complete ditto sheet.

Lesson 9

I. Machines

A, Quiz: (lg Definition of torque
' (2) Word problem -

B. Review of equilibrium,
1. Prevention of both:

ia; Linear motion and
b) Rotary motion

C. Review homework

D. What is a machine?

1. A machine is a device or apparatus which can
increase the force applied or increase the
speed or distance. It can also be used to
change the direction of the force.

(a) A machine can be used to help man do heavy

work.
(b) A machine can be used to relieve man of the

: burden of work.
(c) Can be used to do both.

E. Example of a Machine

1, Crowbar

a

gb; When a crowbar can be used.
{i) Lifting or moving a heavy object.
ii) Forcing objects apart.

178
103
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Discuss simplicity and how force is applied.




2. Work Iig done when a force acts on some object

and movesit,
a. Work = force x distance ( W = F x §)

B. Re view homework.

C. Parallel forces.
1. Review: forces acting in same or opposite 3
directions. | 4
a. Review resultant of paraliel forces.
(i) Algebraic sum and direction, 1

2. Linecar Motion
a, Moving in one direction. ' ' :
(ig Example: Lifting a rock straight up. . k
(ii) Example: Two men lifting a chain straight

up.

(11i) Example: Two boys lifting a pole with |
a wéight attached to the pole ]
between the boys.

3. Rotary Motion
a. Torque:
(1) Tendency to rotate about a point,
b. Definition: The effectiveness of a force
in producing rotation.

4, Factors involving torque:
8, Size of force
b. Force distance from point of rotation
c. Direction of force in respect to the
distance drawn to the point of rotation.

5. Magnitude of torque: ' .
Magnitude of the torque equals the product of 3
the force times the distance from the pivot ' ;
(radius) where the force is perpendicular
to the distance line (radiusg. (T=Fx8)

D. Equilibrium with parallel forces occurs:
1. When the resultant of two or more forces
acting in opposite directions is the null vector.
a. The counterbalancing of forces in op-~
posite directions thus stopping any
linear motion. '

2. When the forces (clockwise and counterclockwise)
react, thus preventing rotary motion,
.a., When the torques both clockwise and
counterclockwise torques are equal.

o 2

E., Classwork: Ditto sheet (Problems on torque and
parsllel forces).

. Assignment: Complete 1 to 5 on ditto sheet, ;

- 179 |
b ERIC 104 |
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Lesson 9 (continued)
F. The Lever

1. Crowbar is a lever

2., Definition of Lever:

(a) A bar or like implement which is free to
rotate about a fixed point.

3. Parts of a lever

2a§ Fulcrum - Point about which the bar rotates.
b) Effort avm - Distance from point of ap-
plication of the effort force to the fulcrum.

4. Examples of applications of lever.

28; See Saw.
b) Crowbar.

G. Mechanical advantage of a lever

(1) Dlagran

e 1r %'% le ‘_"\}?
U A |
F Fulcrum F

r (Pivot Pt.) e

2, Symbols:
a. F, is the Resistance Force

b. Fe 18 the Effort Force
C. lr is the resistance arm

d. le is the effort arm.

3. Fr"lr'—"Fexle

4. Fr £ le

H. Classwork: (Ditto Sheet)

1. Assignment: Study notes and complete first five
problems on ditto sheet.

180
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For cuevcines L5 wefor tv the dzxaving of ‘lc.w.’ws( Figuze A
sheus the dever Duiveen ¥p and M. 0 Jm.v B sh 10U T heiueen
the Zuicrum ond Foe Do not coasider the weighe 2 the Laver o

da is the mmvm of the effert 2zm,
ix 1Is che e nz.,th of the woslstanee v,
o - Le 4.
| foomm L e L e - e
i j’r v ‘g{& . i
] Lo Supp oseg in Plgura A, tlnt 1, = 8%, Fy, = 10 lbs, and Fp = &0 1bs,
Caiculate the Aength of the Fesis seincs avm 1 °

2. B&uppese that 1y, My, and ¥, have the same values bot applled
] co Flgure B, ©Coleulute the Eavgm of the vesistance am, ..
] 3. ‘gsiawj}”igu.?e A if 1y = 20, Ty = 8 lbu,, ond Pr = 80 Ibs.,

D XARNU Lo

&o U&ﬁvg Figure B, $£ 1 = 70", Fg = 8 ibys, and F = 80 lbs,,
'.] fiﬂd moo e r
‘ 5. Usi L&"}!),i flgwee H, 3£ Ig = 40Y, T = 25 1ibs,, and F,, = 100 iu3,
) find 1., '
-4 6., Using Flgwe B, is 1y = 40", Fe = 25 ibs, and Fe = 100 ibs,
F‘] f’i.ﬁ’d "‘}: ’ .
L
1. " "
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Lesson 1P
: I. Lever |
A. Review
1. Definition
I : 2, Parts
| 3. Frxl.r=Fexle
j | B. Review homework

6. Those casagories of the lever,

1. First Class lever
?.13 Fulcrum between effort and the resistance.

b) Can be used to increase force.
o (1) le is longer than 1y,
‘ (ii) Example: Tin snips.

(iii) Crow bar, where lg is longer than 1l,.

e — ]
\\

1 Eote
Fp Fulcrum e
] 2. Second class lever
(a) F,.is between F, and fulcrum
} (b) Used only to multiply force (L s 1))
ﬁi) Example: e” r
] 1i) Wheelbarrow
4
- e
| n’e fr ulcrum
. 3. Third Class lever
} (a) F, is between F, and fulcrum,

(b) Use<]i. only to multiply speed or distance
1? Exgmpl.e:

| r,,__..._ — S —— o

r} ,:‘, - 1g ..,...-.-.jh |
‘ f,_. Fe Fulcrum
1] D. Classwork: Work on ditto sheet from previous lesscn

E. Assignment: Complete ditto sheet.

182
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Lesson 11
I, Lever
A. Quiz: Solve lever problems.

B. Review homework: 1lever problems.
1. Principles, classes.
2. Method of solving problems.

I1. Pulley

A. Definition: A pulley is a wheel which is free
to turn about an axle which is mounted
in a frame.
1. Examples of pulleys.
(a) Clothesline.

B. Fixed pulley. '
1. Principle: axle i8 in a fixed position.
The wheel rotates but does not move up
or douwn,

2. Mechanical advantage of BEAM
a fixed pulley is similar
to a lever.

-

(a) Fulcrum is the axle

. o
(b) 1L = 1_= radius of 3.{\)
’ ¢ Y pulley. : \4 L/'
(c;) Therefore: M.A. =¢§-—"—§ =1, ‘ L ‘
\/ i
3. Purpose of fixed pulley. ) '
(a) Ch?2§e of direction of force. | Fo

Illustrate with model.

D. Moveable pulley.

1. Principle: Axle moves with the
movement of the load (F_) while the
wheel rotates about theTaxle.
(a) Illustrate:

2. Mechanical advantage of
moveable pulley is similar
‘to a lever.
(a) Fulcrum is the point
of contact with the
fixed rope.
(b) 1, = diameter of pulley

(¢) 1, = radius of pulley
(d) 1e = 2xl,., therefore, M.A. =2

1II. Classwork and assignmeat: ditto sheet )
A, Complete first five problems on pulleys and levers. 183

108
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Lesson LiL {continued)

5 oman cin enest a dowmmard force of 180 lbs. uses a
block and tzckle having an I of 4/2, What is the heaviest

YYD N

weéight vhich he can Lift?

that Dlock end tackle wonld a me nho can anert 2 dowauwand

force of need to 1ift & weight of &GO 1bs? Sketch the block
and tackle, ,

What is the largest THA possgible to develop uging Tized
gepevuie pulleys? Elelch the pulley system to illustrate
your “nsuer .

i
i
z
!
!
2
i
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Lesson 12

I, Pulleys
A. Review fixed pulley.
1. Rotation.only.
2, MA, =1,

B. Moveable pulley.
1. Rotation and axle movement.
2. BHA, =2

C. Review homework
1. Discuss M.A., in each problem,

D. Pul.leg Combinations
lock and tackle.,
a. Two sets of wheels (or more).
21) one set fixed

1.

411) one set moveable.

b,
i, —
dh
: \
Y i _
e , / ! }
; i TN
~ 7
\"’Fr 2 r Fr
c. Determine ~Ideal Mechanical Advaatage (IMA)
of each example in b (above).

11i) I.MA, =23
111) I.MA, = &

E. Classwork; Determine I.M.A. of each pulley system
?Gxd cui:g;.ete each pooblem, (Ditto Sheet)
to _

F. Assignment: Conplete ditto sheet.

ii) 1.M.4, =2

Lesson 13

I. Pulleys and Levers

A, Quiz
B. Keview of:
1, Fixed single pulley.
2. Moveable single pulley.
3, Pulley Combinations,
(i) I.H.AO
C. Review homework; review lever

D. Clasowork: Ditto sheet on lewer problems and pulley
problems.
E. Assignment: Complete: ditto sheat,

111
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© GO R LIRSt i Tt 0@ VR St o8P SIS s W MD BT LS W, $ 8PN Culba Ny

Lasgon 13 . .
Clessuoxrl: and Assigumant ° ;

2, A florca of 50 lbu. 48 a@:ortad un the sopa of & bloole end
* ‘Baci:la and tho gupe Lo prilaed 20 Auot, Thiie woulkk cuusbs
0 Wohoint 220 Lude GO ba wasyed § Loud, Lot
Whul fu tha A of Gho teadhinu? Hhat Lw tho AMA of the
nachiine? . : ' S
‘Whatt 48 tho accto&puey of the machina? .. .

2. A .fozna of 120 1bs. is asertcd.un tho ropu of o bloolkk and -
tacleio ond tha ropw %o pulled 50 Laur, ‘“hio work caucus = ’.
wairas o2 60 fou. €9 Lo fuiuod § LGe It 4u tho 1A
of tha ssachina? What is thu 44 of thae mdchine? Whas 20
the efficivncy of the owshine? :

. | | :
Find tho miscing mausuvosn % this lovor SLamyrum : '
— 2 - ;’p e it

W

it

5. & foven 400 1bs, is apzlicd to o lever 12 £t, froa the
fulewua. Thoe lever meigius 20 1bs. If the leagih o the
resistance orn is 6 fto., find the veicht of thae heaviest
object which the 80 ib, forca cun lift, '

)t

6. A 20-foot levor has is fulctum at cne end, The lever
weichs 30 iha. IE @ 100 Ib, force is applied, that would
the lungth of the resistunce arm have to be CO 1lift &’

150 lb. ‘Gisilc?

%o A 35 foot lowr has ita fulcrox at ono ondg tho 1aver waighio 2L ibse
If a 5O e forvn it applicd. shat wuld e langth of thoe rovalgtance
arm have 6O be to 13t a 255 Ibe welpht?
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Lesson 14
I, Pulleys and Levers

A. Review homework
1. Stress I.M.A. of machines and M.A. of machines.

II. Wheels and Axle

A, Description.
1. A wheel secured to an axle or a smaller wheel.
a. Discuss axle as a smaller wheel.
2. Related to a lever with unequal arms, where
the arms are the circumference of the wheels.

3. D“g"&'{ea vheel

8. /- N\ P \
axle . {" axle \

1 Re
5 ([ G
— - \ . ;

o ’ V4

.‘\.’_"‘/,. o \-//

Rg -

b.. Rs is radius of axle.
c. Re is radius of wheel. ,heel

)

L """T Fulerum
N o) .
Fr'l’ . Feo
a. Discuss wheel as a drum or cylinder
wiiare Fe is attached to rope or cable

wound about the cylirnder.
b. Likewise Fr about the axle.

B. Operaction of wheel and Axle

2. Novements of F, and

a. When wheel makes one complete revolution,
the axle also makes one complete revolu-
tion,

(i) Therefore Fe will move down the
distance of the circumference of
wheel (2 ¥ Rs)

* 3. 1.M.A. (Ideal Mechanical Advantage) of wheel
end axie.

a. Compare the circumference of wheel to
3 the circumference of axle.

(1) I1.MA, = 2529 or = circumference of whesl
' ZnRks circumference of axle
2fa = Pvr Rg Re
‘ 1i) ¥ B ST e
EI{IC (11) Where 7nis 2 RS Ry 188
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Leszon 14
Clsusuoriz avd dssignneat

having & '..‘...:_-, with
to ¥ """' o -\v‘ntv.\v .'wf

'u-v
LY

il e et [“.’L.h/.

e LHnindless e a Cyvea
= 1 o 3 Dot cile vith rodius 133
120 ibs, (m.n: :39 f:he €if? hat 78 the

13

2, & owheet oad anie dn zet up 30 i:h.:i. thw dlvt*d'c... of the
wea¥ Ly Z0ound Lne o..».sni.e" 0f the axmle is 69, Vhst is tChe
P ETY ¢

3, A wheel zad exie ig pade s that vhen the rope sttached
to the wheel s u'!. ed 8 fect, the rope attached te thse axle
raves % ;4’:'.-5:.4:° Uh“u in tha XY s? 1€ the dianeter of the axle

18 o7, whit is the dispecer of the uireul?

ho & twhzal and assie I set up so that vwhen the rope attached
ta the ts ..“.'. iz psisg O fect the © rona attcachsd to the anie
cives i% foab, Woze is the Lb4i.4,7 if :.he diareter af tha
wieel i3 2,4 it., ulidt £3 the Glazeter of the axle?

he? ‘M’

5, A vhzel and axle i rude se that wben the ropa attached
to thie vhesd ez 12 feot, ‘.m rope attzched o the wexle
ooves &% foet, Uhut its the 1.‘. of tli» mzchine? I£ the
dizceter of fuc amiv is 8", whut is the dicmster cf the vheel?

.
~-<
G
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4, Applications of Wheel and Axle,
a. Winch on tow truck to lift.
b. Pulley on a mctor shaft.,

(1) May be step-up or step-down pulley.

5. Classwork: ditto sheet.

6. Assignment: Complete first 5 problems on

ditto sheet.

Lesson 15
I. Wheel and Axle
A, Quiz

B. Review Principles of wheel and axle.
1. Review homework

C. Classwork: Ditto sheet 6 to 10,

D, Assignment: Complete ditco sheet

Lesson 16
I. Wheel and Axle

A, Snappy review of principles.
1. Se and S...

s —RE
2. IMA 0
3. Review homework
II. Different Pulley

A. Compound Machine
1. Wheel and Axle

2. Pulley
B. Diagrau of Parts and Motion.
Mount ___
,»-""' -~
wheel .~ agil_e*.\_\ |

1 i ow v Chain or rope
i R4 R - e P
t R N N )
i.‘ \?'.‘\ H - - Fe

A’;\ . ’o .

.-' - \

i \ - ;

I,/

v,y

oo )
¥, 191




Lesson 16 (continued)

1, F, moves distance equal to circumference of wheel
("27R,) in ome revolation.

2, Rope section A ig mowud 8 distance equal to cir-
cumference of wheel, \27Rg)

3, Rope section B'is moved a distance equal to cir-
cunference of azie., (2WRg)

4, From above we observe that the distance between
the center of the axle and the center of the
pulley is shortened, thus raising Fpe
a, Reverse direction of Fe and Fp will be lowered,
or distance between centers will be greater,

5. Change of distance between centers for one revolution,
a., Rope supporting pulley 1s shortened,
(2rRe - 21 Rg) |

i, The distance (27 R, = 2W Rg) is divided
between rope A and rope B. -

44, Thus, distance between centers 18 shortened
¥ (CwRe - 20 Rg),

: 6. IM.A, 27 Re R
¥ Gike - 7Ry KoK

a, Relate I.M.A, to Effgrt- distance
Repistance digtance
; . - -
7. Example: Chain block used to raise large over-
3 head doors.

’ B. Classwork: Ditto sheet on Differential Pulley.

‘ C. Assignment: Complete 1-5 on ditto sheet.
! Lesson 17

‘ ‘X, Differential Pulley

; 4

i A, Quiz:

: !

1 B. Review Differential Pulley

1. Detail review of previous lesgon,
a. Direction of rope (motion).
b, Reaction on distance between centeras.

C. Review homework,
D. Classwork and Assignment: Complete ditto sheet,
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Lesson 16

Clesswozk end Ausignnent

1. A Gifferenticl vnliey has g vheel acd azle, The zadiug
of the wheal is 18%, the vadius of the unte is 12", Fez
each raentvclon of the vhees of tha wvheel, hoo far 1s the
puiiey (und resistance forcy) ¥riynd? TFind the 1A £or the

Lt 1S ey s .
m.‘." (} 1Y L-‘.l‘b‘} )

2, o Gifferestial pulley bss @ vheel dismetur of 18" und &
axle digceter of Y2H,  Tbhr ecach revolubien of the vhecl, ke
5 he zesistzace fovce walsed? Find ehe b of the

< o

acmme

rRoahing

3. & ciffevential pulley hos @ uheel.diszeter of 26" und
an acle ciecsbed of i3%, . eacir revaolution of the wieel,
how faw 9 the resistance XZovce yaised? Find the BMA of the
eichina, | ' '

Lo A Eiifeventlal pulley has a vheel dicemeter of 20" end an
a=le dizrater of 15", Fov cach revolutian of the wheel, hiw
e 49 the Tesistemce fovce zalsed? Find the INMA of the
rezchine,

5, lﬁﬁ.:!:f:‘:&arrmtia?. pulley has @ wheel disrmeter of 24" und an
enie alrnstey of 8%, For cusch wevolution of the uwaeel, bow

far is the Fp valeed? Find the LIy of the michine,
G. A Qifferentisl puilay has a wheel zadiuz of 20" and an
s:le padlng of 159, 5ur eaeh reveluticn of the wheel, how
£ax is the Pg_ vatzad?

7. A &ifferentist pulley has a w zel vsdius of 12" and an
axle radiug of 6". Foz Bach reveluiicn of the vheel, how
Lae ic the I radi;ad?

”

8. & diffcwential vulley has a wheel gluneter of 18 srnd an
axle diznetes of 6", Fov czch zevoluticn of the wheel, hew
£2r ig tha Fp Talaed?

-~

L)

axie @iacener of 32", For cach wevolutica of the wheel, how
sz i3 the Fp raiscd?

6. £ diffowential nulley has @ wheel dienaer of 22" gnd un
{e¢

10, A Siffceenciol nulley hes a wheel diemstezr of 20" and awn
anic diiceter of 34%, For each wevolution ef the wheel, hmw
far is the l’r zeised?

18

193
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Lesson 18
I. Differential pulley
A. Quiz (one word problem)

B. Snappy review
1. Parts of
2, Principle of

C. Review homework
I1. Inclined Plane

A. Definition of: A flat surface with an angle of
elevation between 0° and 90°.
1. Develop in reflerence to coordinate axes:
a. Let x-axes represent a horizontal plane.
b. Let y-axes represent a vertical plane.
c. Show an inclined plane in first quadrant.
(1) Refer to unit in algebra.
d. Review slope of an inclined plane.

B. Parts of an inclined plane

1. Diagram AN
- /"';’)T
,./V/‘ i

R No 4

I< I; [PEIS—— |

a., "" is the length of the plane.
b. "h" is the height of the plane.
c. 'b" is the base of the plane.

d. "@" is the angle of inclination.

C. Application: To raise or lower objects from one
level to another.

D. Forces on an inclined plane.
1. Diagram

A
h 7
t
Leng//

e+ o —————
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Lesson 18 (continued)

a, OW represents the waight force of the load
(gravitational pull), |

b. OD represents the weight force of the load
on the inclined plane (I to AB).

¢. OF represents the weight force of the load
that tends to slide down the slope.
(1) Note: OF id equal in magnitude to DW

(11) OF and FO = O vectorinull vector),
equal to OF is sufficient to stop
movement of load. :

d. Angle §, or the angle of inclination, can
be found by use of sine function.

(1) Sine @ =!11

e. F=Wxh
1

(1) Fx1=Wxh
Wa l
(1i)—¢ =

£. I.MA, =

g. AOMOA [ ] =

D e

C. Review efficiency

; = Work out
1. Eff, Work in

a. Work out = Fpr x S,

gi) Fr is resistance force (weight)

i1) Sr is the distance weight is moved
(vertically). |

b. Work in = Fg x S,

(1) Fe is the effort force required to move
the weight. .

(11) Se is the distance the weight moves
along the inclined plane.

2., Eff = .F_r_z_g_r_. (by substitution)

Fo % 5S4

3. Eff =Anﬂ§ % 100%

D, Classwork (example) A load of lumber is rolled
(pushed) up an inclined piane 10 feet long to a
platform 2 ft. above the ground. ,

1. Find IMA - | 4, Find Work out .pue:

2. Find Fe if Ami=IMA (assumfing no| 5. Find Work in pe:. .

fracti —
2 Find AMA Lf the actual Fo' 19"100 [5576.Find cffickiiy £ e 1s100. Lbe.

Q

ERIC 120

Full Tt Provided by ERIC.
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Lesson 18 |
Ciassuock ond fgsicpment,

For ecach exetecige:
8, Praw dicgeenm to iilusivete the pEcblen,
b, Lisit i 'f’~:.w'wt':i.o:z G VLY draving.
Co Alvays urlte formuico:s used,
- o '; Pee
5-0’.’13-_‘50 = o-tm“{iﬂ-&u [} Anl’ioﬁe = -qh -;m.. 't.u:‘.‘z: G.’L‘e = r;- pid hi’

. * Aqeta
Vedli dn = ¥, z g;) Sfflclency = NELL ant

4% e —-uua
[ Uah e

Yo A 200 vaind 3.1 i of Luzher is puashed up an nc:.lnc-‘d plcne
10 Zoet ‘!u:;:': ts @ pleeiorn 2 foet abave the .Wund How
cuch effore is nm.‘ 2.4 1% friction i nagleetsd?

2, A ran csa exart g forvca of 150 b5, aid pust losd a 450
Toe welght duto a treel 4 foct highe How lung o pléve will be

- reeded i€ ve do not consides fzlction?

3, /fin Iuciincd plun.c‘ 10 fto ¥eng Is veaded to mzisze an 8GO
Ab, veight wnka 8 v lutZoen with en effavt of 200 b, Fegleecting
‘Frietlen, how high rose the platiozm bo? '

4, fn 3CC b, w alpnt o5 to be pushed up 3 plank 12 feet long
&nto & truck & foot above the ground, Huw puch effort is
reguived L€ £rletisn i neglacted?

S5, A trceck bady :....lg‘u.ng 1200 1lbsg, iy lcaded onte a platfornm
3 feet high by means of plarnta 20 feat tong. Ueslecting
*"’“3.cc:f.un;, hivy ruch force must be excrted pa zallel to tho
piénlis in exdor ©9 pove the tuuock body?

6. A wan con encrt 150 b3, of faree, He must losd a 600 1b,
velght snto a p atform 5 f20t obeve the ground, Eow long a
platk will he necd if we do pot ccasider friction?

7. dn inciized plone 20 feat Lo nc; A3 ncc.dc* to »adsa a 00
Yoo valzal ¢ate a pi2tforn vith oa effcre 150 Ibs, Heglecting
feiction, hou hish 1s the platform?

8o & ewzte \.J.{ aing 60O Io.u iz pushed un én inclined plenz
15 feot 1oug O @ paatioza 3 Zcat hign. llawe much effore is
requived 7£ Lrietion is aegleetsa?

9. A man can exert @ fowece of 120 bz, cad rmuzt 1ead an £00 1,
ezato into a tuik 3 feat high, How leag a plosk will he noad
1% LSedeticon 43 meplested?

10, A crate veighing 1700 1bu, is to bo pushed vp a plack 35 fewet
) Xotald eﬂm 2 f‘***i’ o L:le abneo the geound, By much effore is

©ee b
UAd

R \;....1‘,3 & Sricticn ds muglocecdy
503

1386




Lesson 18 (continued) :
E. Classwork and Assignment: (ditto sheet) inclinad
planes,

Draw diagrams of problems
List information
Always write formula

LN
e o o

Lesson 19
I. Inclined plane

A. Quiz (Give formulas of following IMA, AMA, Work
out, Work in, E£f)

B. Review parts of Inclined plane
1. Refer to right triangle
a. Formulas

i) IMA

11) AMA
iii) Work Out
iv) Work in
v) Eff

C. Review homework
1. Discuss what happens ac "9, the angle of
inclination, is increased.

D. Classwork: Complete ditto sheet
and Assignment

Announce test in 2 days.

Lesson 20
1. Inclined plane
A. Quiz (work problem on inclined plane).
B. Review of principles and parts of the inclined plane.

C. Review Lever
1. Classwork on lever problem.

D. Review Pulley
1. Classwork on pulley problem.

E. Review Wheel and Axle
1. Classwork on problem involving wheel and axle.

| F. 1If time, question on work and test,

} G. Assigmnment: Review for test.

3 197

| ERIC 122
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Lesson 21 Test on Ditto Sheets

Lesson 22

J. Review test

11. Compound Machines

A. 1Inclined Plane and FPulley

1. Diagram
T I
o"‘_‘-...‘ c"(.“ .
- -
- - "" .ov
" ,,T /// AT e e e
Y oYy - - IR ¥
- . .o '.i...o" ,—‘
e 2t — .-"’J' i
. ; __..---"'" PP Lot
- 'y‘— .. 0-0:
- i —
P e s © .00 & B0 e, @ cum—. Gy G
T e e

2. Find M,A. of Inclined plane
3. Find F, of inclined plane assuming no friction

4. Fo of inclined plane is the actual F, of the
Pulley.
a. Find M.A. of pulley
b. Find the F, the man at the pulley exerts
to move thé F, of the pulley.

(1) But Fg of inclined plane is equal to
F,. of pulley.
(ii) Thus Fo at the pulley is the force
required to move the & tons up the
inclined plane.

5, Multiply the M.A. of inclined plane by M.A.
pf pulley.
6. Divide the F, applied on the pulley into the

4 ton weight, .
a. Compare 5 and 6 of above.

7. M.A. of the compound Machine is equal to the
product of the M.A. of the individual machines.

B. Classwork: Ditto Sheet on compound machines.

C. Assignment: Complete ditto sheet.

198
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1, ¥ind the fdeal Yechanlcal fdvantage (215) of the inclinad
plana, :

28 feut
4 feat

o I
2., Find 4 of the Slock cnd Tackles

Fo

1

L"SO %bﬂo

3. Find F, of predblem o, 2.

&, Tind the distince 1Y batveen the Luicrum aad the 60 1b,

forece,
Z.‘O \ 3.bso
I
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IFalerun
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7.

=t £he dlshonce bevosan the Suleron snd the 20 b, force,

: [, o remwan AA0e ‘:‘U oreartan A f (At A A L 2
. 203 N £ v
i" s s oo ‘)'0 .__.!‘:- }.‘ .‘;1
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Fuiocsun
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Tind the edsuing Loaes
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50 Lbao

ornrpeege ave AT TIRS
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x 1bsg.

A block ead toelkie has a mechanilcal advantage of 5 and 8
run axewrts a foree of 80 pounds. oy aday pounds can the

bleck and tackia movel




R pueaes 8 bioclk of dce ueighing 25 0 bz, up an in-
o ,‘~ oed placs 25 Fewt jong. The (.nglc. of inelination is
U, How wich worl: has €he min acconplivipsd.. upon come

pretion of he wm"

f loxd of stask welslhing & tens L9 to be pulled up an

ingiiaed g:sf'-','é:"'!(-! 25 Zeen irvru, ‘.nd 53 feet h.j.f’ho Find the )
120 wad the A% of the plene if it requires 1,400 pounds

6 pugh tha ..m&

d the efficiency of the machine im pzcblea 9,
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Classwank end Assigoments
0. paks g G wiag to 1llestrate the problem,
bo .:..-u 'S. 1’.'.\'3 f,; Y ‘:?::ft:‘.‘-o

&0
Co, WUeite 213 formulas uyed,

To A 2DL0 b, welght in to be pulled to d helght of 5 ft, up
a nasw 25 ¢, loagw by tus mon vsing a bleck end tocliie hale.,

£l ~*'zr;.-.:v?:'z".z~ sinindes, Thed the X of fhis cospound machine,

()

Fiund the el “ows fowce, heglecting friction snd the wveight of
Li;‘l-:} '}wﬂb’.\) Luas’ .;;\'.‘4 1.9--0 ‘:Q L&ia'\’ * \:'.‘,48 ..G.’.ant L“} Ll‘le ..d.'muo

on)

2o  Wun oo oenm cnmnut @ Hoven of 280 b, 2E they uss a bloek
sRd fnciiiz lufi':':, » sumnonting strands to cove £ne walght up
a Ziiw:ff--a,\? m:zr; zipm €0 O heirsaie c£ 5 z’fc.o what 8 i.he ‘ia:::gotr'
veleht fhoy conld Gumved Keghleot Sriction aad the weight of

.‘ ?

caoy 1 $ % s .2
e bischk .'Lu Cacliie,

120 lbso I7 he ases a block

cin emant a E
umng stzands t,o ‘wove a welght up a

30 A nz Fes
¢ huving O BUERo

y v - l'|!.
N0 i.& LAY

B R

25 Soon nzap €9 2 halght of 3'.\...&.. vn.a 8 the lergest weight
he enuid move? Pngloce £zxiction and the t«eignt of €he bleck

u’c& vaghia,

4, 4 3980 b, exot2 is to be nulled up @ 20 ) o 1 lonn Lanm
by tuo e using & b!-e!: end L‘c.:.c.c. having five sw}pmtmg
otwends vaveliet ca t.he gurfaoe ©f the zamy, The manp ig § £,
hish, Fin <] the ¥ of chis cfm’*mmd rachi m.e ¥iand tho effort
fores noglocting foictlon and che welght of the blcc and

iwb

tacrle, €3 wove tha walght up & Lamp.

3. Two nen cen exeit o foree of 35¢ 1bs, If they use a
blacic sni uc.*.ia hoving £ive sunpovting strandg to mdve a
GELight up a 3 Lot v m to 8 height o~. 6 fect, what ig the
1‘0’:‘,{5"‘32: §é :1" chay eouid wove? Wegleet feletden and the

p

weighe of tho b".‘:cm and tackle,
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Lesson 23

I. Compound Machines,
A, Quiz.

B. Review M.A., of Compound Machines.
1. Break compound machines into individual machines.
a. Show how load (resistance Fp) decreases

for each machine,
b. Total M.A, = product of individual M.A.

of each machine,
C. Review assignment
I1I. The Wedge

A, Relate to inclined plane.
1. Inclined plane-fixed.
2., Vedge-moveable,

B. Single or double wedge.
1. Single wedge.

a., Used to hold door open.
(1) shape of a right triangle.

2. Diagram of Wedge.

Effort
Force

.

EFFoEE dlstance

Movement

g

3. Double wedge
a. Used to split logs
(1) Two right triapngles base to base,

4., Diagram: -
' P -
. __/ - .
//
L __?8 Effort
, Movement i(“'“':"’ “Effort Distance | Force
‘.i : N\\\~\ lv‘
\\

-
—
— RIS

- b
5. IoMvo r

C. Asaigmment: Ditto Sheet on Machines.

N -l . .

&% _l—#d
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Leaszn 23
Quiz

Yo fainelined plocas i 30 £t leng. The angle of inclination
is 30 Find the hedghc of the piune.

2o Lo dnclined plaae 50 £i, ang 132 a helghe of 5 S, A
winch with ¢ 13,8, o€ 12 ig sulling the yolght us tha
dnghioed ploua. Fiad the tacal M.4. of che inelined plamey
end the winch, ¥Find the ¥y, vequized of the winch,

Cigssuerl: end Anadenment

oo Y )
Tassen 23 i

Dop exch exswelse deow a dlagrem, stote the farmule uged, and
solve the prebicm,

Lo & 300 b, hawmwel 18 volied up a J2-font=-long plani: into
@ teosk defaet high, Hew much effort is reguired 1f friction
| i3 negiect2d?

Cemplcte the misaing value fox eseh Iever preblem, Reglect
the velight of the lever.

Fe
2, §s~é‘ L3 rmnrn §2* -«--—-L-a 3o g 30" il

"

J ..
£ It \g i,""""'""’" Le """"“"A
Jo0 1b Fe, 25 I |

Couplere the migoing valte for thesa preblems on blecks end
tackle. Haglect the weight of the cyuipnent

S¢=
& 3 /T /i =
| /‘7/«\‘/’ s

« 0
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6, & aiffcrencinl pulley hag a whca’ and uxle, The radius of
the wheel is 15" end the rudius of the exiz i8 i, Tor each
nevolulion ov the wheel, how £fa7 is the pulley ra 2iged? Find
the Z.il.d. 0f the iachine,

7. A n@n ean cne:u a Ffozce of 140 1 g, 1£ he uses & block
and tacikle having 6 supporiing stands to move a weight up &
12~‘@wu zamn o 3 ae1~ha of & feet, what i3 the }Lagﬂ'“ walght
he cun sove?! Degleet £33 Lhon and the veight of the block

and taehie,

8, %Tuo men can enest 8 L??G@ of 300 ibs, ¥f they ¢se @ bleek
end toonia boving £lve supponting stends to rave 3 we gight up
a 2heFont wawy o a height 0+ b . whut 43 the lergest waight

they cnuid meve? Negicet freiction qaﬂ the weight of the
bleck and tackie,

130
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Lesson 24

I, Wedge

A, Review principles of wedge.
1. Example of use,

B. Review homework.,
I1, Screw,
A. Principle: An inclined plane wound about a cylinder
or cone,
1. Pitch: Distance between threads,
' a. Example: Suppose a screy has 4 threads
per inch, The gitch 1s 7 oF .25.
b. Example: Suppose a screy has 8 threads
per inch., The pitch is % or .125,

2. M.A, of a screw. Handle

a, Diagram: b
"‘“"“““sa.,__f;“7
i. oee f

A cnms s

"~.--: Screw or Bolt
—e.
'/-..

—r

(i) To turn the screw one complete turn
tge handle must make a complete revolu-
tion,

(ii) Length of handle will determine Fe
to drive the screw.

3. Analygy of handle and screw,
a, Diagram -

oo oo v oo - D
S e >
IR
W w‘
PV e Iz,
- 206
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Lesson 24 (continued)

(1) Relate to first and second class levez.

F
o o T P Ml
BV T,__,__

b ¢ ‘
be 1y T

y A\
\"ZFr ) \LF
A 2F.
i%~1;_—ﬁr '
45
(e L NF

b, Vork in = Work out,
(i) Work in = Fr x S,

p—

C. e

-

e

(L) Fy = Resistance force
(B) Sy = Pitch

’ (11) Work out = Fe x Se
(L) Fe = Effort force

(B) S, = Distance Fe moves (27 r) or (2w 1p)
! : from diagram 3 (a).

p _ = Se . 2w le
.. Ce. I oM .A ° -'s;-’ —pi'tc"h"

. 3, Example: A jackscrew has a pitch of .2 inches
gnd zhe handle is 15 inches long. Find the
! .M. [ ]

a, Diagram

|, ?.‘ I -
e ™~ L™
- ¢ .t e oo o,
¢ .
.
)

e o o

Fa

?1 - .. " ; T le—_— Ze —_'}i
— . . )
. K Dt | kS & .o ‘.......'..-.. ;Fa
. ) H

v

‘ak

[ JE
1

[y
i\t
/

b, Se = 27 1 or 2=« x 15 inch

bans

c. Sy = pitch or .2 inch

- - Se 27 15 inches
L.M.A. '—;_- .2 inches

I.M.A, = 3007,
132
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Lesson 24 \'}

For euen cxervcice shwtch {:he figuve :i.ucil.csated9 write the formula
udcd, and soive tha prablem,

Lo A jJactserew has & piich of .3 inches and the handile i3 16
inches long, Find the Hp, Sz, and .M oMo 0f the jackserew,

2, A juc!ts,cv'ew has @ pitch of 2 inches aad the handle i3 20
inchas lmg., Find the &, Sy, and T.M.d. of the jacksorev.

3o A 3actsewew has a p‘*tch 0f .3 inches and the handle 13 26
Inchis leng. Find the &y, 8., and I,M.d. of the jJackscrew,

Tn egch disgrom doterming the requested quantities

40 ” 50 o ] v
"':‘1_ c,?‘}l % r‘ I? ?:T‘é
A F,= 2500 |bs. ol |
= §olbs. ES = J¥10s. Vo o
b = oy
I e Win® BEE = | XHA = AYA = A

SPIRARESINEDED

N ]

hnage

F = #§o /53

"

I o fls

LA % Nis ____ Effes it v, =

-—-inm




| SRS |

o §

'
1
J

Ly

8, Uhat mechaniend advontuge is ebiained by using & wrench
with @ 0 in., handle to tignten belts having 16 threwds to tha
inchl

9, that i ihe sechunlesl advantege of a small jecksexew which
hoea 30 chreads oo the fgeh L€ Che fever exm I8 5 in. long?

Vhet uelight may be raised 3£ a Zoree of 25 ibs, is eucrted at
the end of tho lwer axm?

10, 4 jeckecrewm hes a lever g¥m 2 £&. long, The sevew has 3.5
threads to thw dach, I£ 50 ibs, of forver must be exerted in
¢rdey 0 medew a lead of 6 tons, calculnte the efficicacy.

1L, é‘ jzclgerew has a Yever aro 15 luches leng., The gerew has
5 threads €6 The Jueh, <£ 530 lby, of force must be cuexted in
ofdey o vailwe a lowd of 6 tons, Lind the elficiency.

12, A jachecrew hay @ levoe avm L8 luches long, The screw has
& thirends to e liawh, Find the feree regulved to valee 6
tons 1f che efilelendy 18 GUZ.

13, "he lever of a ccrew L3 2% iaches long. If the screw has 4
threads o the dach, Zind the I M.A. Y£ the machine vere

1007 efficlent, vhet fovee wauld be needed Co raize 40,000

by, &lunee thoe tachine is 757 efficieat, £ind the actual feree
vequized to vaies the 40,000 1bg, that facters contribute

to the loss of efflecicney? '

s  Shav how the vedge sad the sopew are gctually epplications
of ¢he iaclinad plans,

<09
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Lesson 24 (continued)

B. Classwoi:k and Assignment: Ditto Sheet

Lesson 25
I, Screw ‘ . |
‘A, Quiz |

1. Vhat determines the 5 . of a jackscrew?
2, Define Sg of a jackscrew. '
3, How do you find the I,M.A. of a jackscrew?

B. Review principles of jackscrew
1. Pitch-determined by the number of threads per iach.
(1) Resistance distance Sy determined by pitch
or distance between 2 threads.
2. Lever arm "1" determines S or effort distance

(2w 1
3, I.M.A)u _Se _
Sr

C. Review homework
1. Analyze each problem carefully on blackboard.

D. Classwork and Assignment: complete Ditto Sheet.,
Announce coming test on simple machines.
Lesson 26
1., Jackscrew

A, Quiz
1. One problem on Jackscrew

B. Snappy review of ;rinciples of machines,
10 Sr’ Fe’ Se’ IOMOAO
C. Review homework

D. Classwork and Review of all simple machines covered
to date,

E. Assignment: 1st, 5 problems on ditto sheet and study
for test, -
Leason 27
I. Review simple Machines,
A. Review Assignment in class,

1. Have students go ovor each type of problem at board.
a, Stress concepts and formulas,
210

B, Assigriinent: Continue ditto sheet and prepare for test, i
o t.
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Lesson 28
'I. Review for test tomorrow,

A, Complete ditto sheet
1, Summerize for test,

B, Assignment: Study for test

Lesson 29 |
TEST "on Ditto Sheet'

Lesscn 30

I. Review Test

1I. Gears

A. Basically cylinders or cones with 'protrusions

B, Types
1, Spur gear,
a, Cylinder with teeth parallel to shaft.
b. Used to drive shafts in parallel.

2, Bevel gears.
a. Cones with teeth,
b, Used to divide shafts that are oblique.

3, Helical geaxs,
a, Similar to spur gear,
b. Teeth not paraliel with shaft.,
c. Angle of operation determined by angle of

teeth,

4, Worm gear.,
a, Similar to a large screw,
(i) Acme or square type thread,

C. Rotation of gears (direction).
1, Examples:
a. Two spur gears:

(1) @Q > opposite directions

b. Threa spur gears:

@ OO

¢, Four spur geaxs:

©QOO0
137 ' .
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2o

What mechanica) advantage is ebtedined by using @ wrench
with @ 8 in, hundie to tighten bolts having 24 throads
to tha ineh? : |

A Jachseorew bue o lever azm 18 inches long. The scorew

has 4 threods ¢o the lach, I 60 Ib, of Zoree mast be .
e:rertcd dn ordar to ralse a load of 12,000 ibs, Find.

the ef¥iciency,

A load of steel wvoiching & tons La to b2 pullcd up an
Ineilned plane 30 fooi Long anto a platfonn 5 feet high.
8 bloek and tockle having a mechanicnil aavantage of § .
dg ugsed to pull the 10ad of steel teo the platfivm, IXf
iz weguives ¢ force of 250 Ibs. te move the lesd, £ind
thes '

1. X, Mo &, of the inelined plane,

2, %, Ho A, of the block and tackle,

3. I, M, A, of the compourd machine,

bo Aot A, of the compound machine,

Jo Efficiency of the compeund machine,

330
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Lesson 30 (continued)

2, Conclusion on directions of rotation of gears:
a., Driver goes in opposite direction to the
driven gear, :
(1) General:

(L) Even numbers of gears: driver or
first gear goes in opposite
direction to the last driven gear

(B) 0dd number of gears: driver or
7irst gear goes in same direction
as last driven gesar.

D. Controlling speed of gears, :
a. Controlled by number of teeth on each gear,

(i) If driver gear has fewer teeth than
driven gear, then, the driven gear
makes fewer revolutions than the driver
gear,

b. Speed ratio of a gear set,

(1) The speed of the driven gear is direct-
ly dependent upon the ratio of the
number of teeth of the driver gear to
the number of teeth of the driven gear.

; o V1 . _tl
(li) VoRo _‘_IT -i:—z-

where V.R., = speed ratio
V1l = speed of driver gear
V2 = ipeed of driven gear
tl = number of teeth in driver gear
t2 = gumber of teeth in driven gear

E. Example: ¥ind the speed ratio of a nine tooth gear
driving a tnirty-~six tooth gear. '

F. Example: Find the speed ratio of three gears if the
driver gear has 9 teeth, and 2nd gear or intermediate
gear has 18 teeth, and the driven gear has 36 teeth .

1, Total V.R. = %‘%‘ X %‘%" X %23;‘ x etc,

G. Classwork and Assignment: Ditto Bheet on Gear trains

139 =14




Wane ' ) : R Bate

Legeon .;0 ‘
Clascuoxk and assignment,

A nlne-tosti ¢2ay drives an el{,ataenes:om.h g.a A3 the

L
drives geoy votates six tices, hﬁw pany times does the
duiven gec»z' "':.zwi:o"
2, & ;‘Ema%wm:h g'e:}é: deives a eix tosth
geaR, W the dagrem noints 4 énd B -
R z,z o geams, wouch. How many '
vevalutions puvt each gear make until _
the pointe A u.l” B wiil again touch? -.
30 & simetonth ro's* qzivea an elght-toeoth
gear, in the rs.‘.cg;:\am poings A and B,
gn eha tud g8, & u"ho Hew rany revolue
Eio ‘o r: 56 each goenw wake until the Alp
podizts Ggain tosch? - &\'
bo & thxee~tpoth grax dxlves a SeSeroth :
goag. ¥ Ly i.a.eth., ona on ‘each
gesr, ave toustilng, hov wanp vevelus
firna must esch goar rzke until the
tacth ag,am couch?
S5, An el ri"t«»wra ch near daivws a llonez@ﬁth GeEP o
¥£ w0 Ceuth, on cach geur, are touching,
how wany revolatlons wast each graaw make.
weidl che tezth again touch,
6, Tind the speed ratio of sn eightetooth gear driving a
thia ty~two tooth gear,
7o Tlud the gpced vatle of a twelve~teoth gear dyiving a
S6etasth gear.

8. Find che spped ratio of an eighteanotwth gear deiving
a8 7Z2-tooth geur.

9, Fixd the spoed ratio of thrae geurs 1Z£ the drivep gear
lzw 9 Lc:'f’t.h the steand geax hig 18 teath, and the drivels
» gear hag 36 tedth,

10, Find the speed ratio of thece gears L€ the drived geax
has 12 teeth, the seoond gear hus 9 teeth, and the dedven
pzar hag 6 téeth,

1%, Flaed the epoad ratle of three peavs 1€ che drivew gear

. hag 12 teeth, tha sceond gear has 20 i:eoch,, and the
¢rdven geoayr hop 32 t:u@zho

12, Fh,d the spued vatie of four gears A€ the drivew gear

has 18 towth, the sascond gieag has 12 teath, the third
NG geas hag 20 teeth, and the deivea gear hapg ’36 tosth,
Rase
\\\'}' .
\u‘:.\-u- : . 1:"0

Y.
N N

S - 5




Lesson 31

I. Gears .

A. Review types., |
1. Spur, Bével, Helical, Worm.

B. Review gear trains,
1., Drives, Driven, and Intermediate gears.,
2, Directions of gears,
a. Even number of gears.
(1) Driven and driver (first and last)
go in opposite directions.
b, 0dd number of gears,
(1) Driver and driven go in same direction,

3., Control of gear speed,
a, Dependent on number of teeth in each gear,
(1) 1f driver has less teeth than driven,
than driver rotates faster than
- driven,
(ii) If driver has more teeth than driven,
than driver rotates slower than
driven,

C. Review homework

D. I1f time, begin general review for midterm exam,
a. Three Ditto Sheets on various problems,

E. Assignment: Ditto Sheet No.l (review) 1 to 5.

Lesson 32.
I. General review for midterm examination

A, Work on ditto sheet
1. Refer to notes for aids in problem solving,

END OF UNIT II
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Frworks  On 2 seperote shuet of nJ per get up ¢ disgrem fer each
NIGLLERN End Salvs 18 Jn o

rw% and ovdenly menner .,

A 200 ?.,I:u° b:s.?:gs:l vs ral‘!td ap o plonk 8 f£&, Ieaa inta o
trueil ¥ bigh, o much effozt ic zaguived if fziction
ic m;_x,?_ cted?

4 WA 020 0nAve o i‘csvm;e of 120 ib. s=od has to loed a 300 1b,
geight dnte 2 trucl 4 f&, high, do‘: long @ plenk will ke pecd
L% Feisticn 49 elluinyecd by using welle m?

A trusk baody weighing 1% tong ig to be lzsauor? ento 8 platform

L Lr, bigh by meann of }'»?eﬂn‘.;s 20 -i,, fong, Nelgecting ,s:ict.:z.on,

what foroe mUst e &usvied parallel co che planis in oxder
tn sove the vachie?

Wbat effioxt apzlisad ot Che end of on azm 20 | vcimﬂ leng is8

necded o m.& 13 g 2300 b, waight by meang of a Jm’mcrw (sﬂ.th
a piteh of .25 in. if fricilon is nsglected?

L..w mw..,ra wolght csa be 1ifted by an effort of & 1b. applied a¢
the end of @ Jeckscrew hangdle 22 4n, long i€ tha piteh of the
sa:fck thrasd 9 .50 in, and feietion is ne glected?

Yhat io che pleceh of o Jecksersw which con 118t o 2% ton wwight
with an affort of 8 1b, applied st the end of a rod 24 inchos
lang? Hegleot f£wig :l.om :

in each of the proebleww fricticon woe eliminoted and you W0z {’c‘.’:

'with the :’..4-:33, situselicn, Following sve the efficiencles of

ash mnh;. 3. From this information ass’z:emmu the ectusl
whm cmzwwing in @sch preblem.
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Introduction to Electricity

Lesson 1

1. General review of algebra.,

Prime factorization.
1, Prime numbers
2, Composite numbers®™
3. Classwork:
a, Find prime factorization of fcllowing:

i. 18 |
ii, 42
iii, 756

iiii, 12600

Lowest Common Multiple (L. C. M.)

1. Use of prime factorization

2. Selection of prime numerals required for L. C. M,
of two numerals,

Exponents~Scientific Notation
i. Factors (numbers to be multiplied)
a. Writing of five equal factors of x:
i. ’(3 () (%) (x) (%)

b, Terminology: '
i. Base, exponent, power,
c. Classwork: Write in exponent form and explain:

i. (5) (5) (5 -
it. (8) (8) (8 £8; iB; 28)
111, (2) €2) ¢2) (5) (5) (11) (11) (11)
d. Find prime factorization of the following num-
gers expressing results in exponential form:
i1, 2600

2, Powors of 10 | 5
a, 5 factors of 10 may be written as 10

b. 32 factors of 10 = 1032
c. 158 factors of 10 = 10138

3, Scientific Notation: N = m x 102 where 1< m <10
and "a" is an integer, o -

a. Exemple: 356 = N, then m = 3,56 and "a" = 2,
For N = m x 108
356 = 3,56 x 102

b., Classwork: Write in scientific notétion the
following numbers® -

1, 85 .. 444, 38,462
11, 988 , 1111, 18,046,904

<20
145
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12, (4,6 . 17,
13, &4,6,9 | 18,

3:"!_\\ 22 s 8 33 S 190 )

15, 18,8 - 20,

- Fez emwrelizes 31 - 20, find the Least Common Multiple of:
. eooh s8t €€ numbers.. - ' v s - .

3 U :_-"304112 16,

6,54
8,6,5
'3,2,,3,& -
;"10',,5,¢ |
15,10,6

Por exwreiaes 21 - 30, wiite esch given nurber ia seientific

xoLtaLion.

21, 57 - 26,

22, $70 | 27,
23'@ 057 . . 28¢
260 8 5503’ . 290

25, o07 | 30,

136
<<l

35,700
<025
0038
035760
.000073S




Lesson 1 (continued)

D. Classwork ond Assignment: Ditto sheet on
l, Prime factorization
2._ L. c. M.
3, Scientific notation

Lesson 2

1. General review of algebra,

A, Quiz
l. A problem for prime factorization __—-—") 1764
2, Find L, C, M. s 543 126

3. Write in Sc. notation .__..—-; 802; 641
B, Review quiz and homework.

C. Negative numbers--Negative exponents,

1., Number line
Division numbers or number line
b. Powers of 10 for ngmbers less than 1 and

greater than 0,
¢, Example: Express .65 in scientific notation,

‘Since N = .65, thenm = 6,5 For the defini-
tion N = m x 102, we arrive at -1 for "a'.

Thus .65 = 6,5 % 10! where 10°1 = 11'5

d. Classwork: Express the following numbers in
scientific notation:

i, .87
i1, .087
iii, - .0087
iiii, ,8007
Ve .08007

vi, .0000000087
e. General rule for determining value of "a'" in

- N = m x 102 by number of places the decimal
o point: is moved, |

o | D, Review rules for solving simple equations.

- 1. 3x=9 | | | |
| ‘ ‘a, Divide both numbers by coefficent of x,

2; ax = b, solve for x

: e a, Divide both numbera by _coefficent of x.
a_: .\) ) 222
3 ) 147
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Lesson 2 (continued)

E.

Lesson 3

I. General review of algebra.

A,

B,

c‘

1, E = mm% =ref=1

X o
3. =9

8. Multiply both members by the dcnominator or 5
divisor of x,

4, -5- = b, solve for x
a, multiply both membera by "

5. 8-2 = 8
.  Add 2 to both members,

6. x-a = b, solve for x
a. Add "a" to both members.

7. x+2 =28
a. Subtract 2 from both members,

8, x +a=b, solve for x
a. Subtract “a" from both members,

9, Discuss use of letters in place of numerals,

Classworks: Solve for ‘given unknown (ditto-sheet).

IR VRS AR

Chenging equation to cquivalent equations,

e, Develop by algebraic rules,

Quiz: (1) Solve for x when 9 =55
Ax

f
(2) Solve for x ‘when P = 42 - J
Review quiz, - . - . ‘

|

1. Compare solution of L and 2 of quiz, v o |
| Stress same method for solving 1 and 2, - A

2. Classwork°

8, 1£P = AI_I}, eolve for R.

b, If P = él%," solve for A.

G If P = éB-, solve for L.




d. pr-é&,andp=7s,A=25,L=3fmdn.
e. I£P =28 and A =16,R =4, P =32, find L.

3, Discuss: Given the formula P = AI'I:{" other forms

(equivalent forms) may be found with the use of
' algebraic laws,

. a, Usefulness of algebra to simplify equation-
solving and memory work.

D, Simplifying fractional equations.
1. Review simplifying: —%- +%~
a, Use of L.C.M,
b. Mult, property of 1.

1 2, Simplify -f—:‘_—f

a., Discuss vinculum,

kd :3

1. 1 oS 1

14+~ T I
1 | 7y @ P |
. ' 3., Classwork simplifying complex fractions:
.i 1 1
2 8. . T-T d' I 1 + 1
| 7 t% 773%%

. ; - 3*3 stzte*s
: J 1 |
Ce £ 1

' ! BT
1 ) R1 tRz *R3

i. Stress use of Mu].t. property of 1 end L,C.M,

1
]

~E,.' C].asswork and Assi.gnment on ditto sheet,

Lesson 4.

ey opo

I. General review of algebra.

| : S:I.mpl.i.fy. L. T—1
il | I
T 2. 1-  where Ry =6
o T+ L | ! f .
E - ', . Ky R Rg =9
fLRIC " S R
3 ) ' 150
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Lesson 4 (cont inued )

B, Review simplifying complex fractions,
l. Use of L.C,M, ' :
2, Use of Mult, property of 1.
' a. Demonstrate on board:

L. I
35 7
i, —f—T
! + & + 1
a ' b ¢
b. ClassWork:
4 1
i
° 141
7%%9
U, TrT
KRz o
C. Review simplifying and solv:l.rig fractional equations.
q l. Demonstrate on board, solve for y,
a, Y= _]"_ |
| % 8
2. Classwork: Solve for Y.
. Y= T
~ 8'10
b, Y= L
ata

3, Demonstrate on board; solve for "a",

a, a= ﬁ where x =5 and y = 9
| Xy | |
b, x = 1—-:-:-_1_-_ where x =2 and y = &

a y :
D, Classwork and Assignment: Ditto sheet,

Lgsson 5
I. Fractionsl equation,

A, Quiz:

1: Solve for K-,wheh : 2. Solve for a t{ihén
g =8and b =4, | 'K=9 and b = 6,

1 o N 1
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Lesson

C.

C.

5 (continued)

Review asgsignment for ditto sheet.
1., Problem on board.

Classwork

-1, COntinue ditto sheet (6 to 10).

Assignment. Complete ditto sheet (6 to 10).

Lesson 6

I, Fractional equations.

A,

B.

C.

D.

1
Ry " R;

RT = 4 and Rg =12

Quiz: Solve for Ry when Rp =

Review quiz, '
1. Stress need to 1ist ‘all steps.

Review assignment,

1. Neatness and step by-step develOpment_in solving '

for unknown,
a, Stress laws of equation solving.

Assignment.>

Lesson 7

A,
B'.

- C.

' I, Fractional\equatiens.

Review homework,
Classwork (Ditto sheet)

at their desks, . v
2. ’Review groblems on ditto sheet.
a, Chm's Law :

i. Changing --.= R to other forms.

b, Finding Ry o a series circuit,
¢. Finding- R in a parallel circuit,

1. Finding indiV1dual resistance vslues given

A Ry and Ry's.
d. _Finding resistivity.:_

Assignment: Complete ditto sheet.

155

Complete ditto sheet. Announce

test,

- 1., Teacher supply answers on board snd help'pupils |

T et et Al et At
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Lesson 8

1, General review of algebra.

A, Review of: - o | g
1. Pr:l.mle‘ gngi composite numbers, | |
2, Scient:ific notation,
3. Simplifying equationms,

B, Review ditto sheet assignment, .

C. General discussio_ﬁ/review for tomorrow's test,

D, Assignment: Study for test:'.

Lesson 9

I, Test

Lesson 10

I. General review of algebra. | P

A, Review test,

11, Introduction to electrical circuits, | | &

A, Simple circuit, single resistance. a 3
1. Diagrem . : :
‘Conductor o -

Emf or - Resistance
Voltage-,—_—_— ’

] . .

e i ad

a, DescribeTmf or voltage. ' | -

-1, Generator |

: ii, Battery | ;

b. Conductor o e

i, Metals C ;

- (1) Liken to & pipe or garden hose,

l ' - Resistance .
' i, Light bulb
- ,ii Toaster or elect:ric heater

I 2, Definition of Ohm's Law

] . | : a, T=R

= b. Relate to diagram and assign values to 2
unknouns and eolve for 3xrd unknown,

g, e -

| 157
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Lesson 10 (continued)

B.

e A o g et e 1 s e 1

‘Series circuit .

Diagram:

a, Discuss current £low. R4
i, Relate to water flow through pipes.
11, Total current flows through each Ry.

b, Total resistance of ecircuit is equal to the
sum of all the resistances,
i. R = R1+R2 +R3 + R4

c. -Thus the above circuit is équ:lvalent; to the
- following:

N

Ry

where Ry = Ry ¥ Ry +R3 + Ry

Exemple: Reduce the: following series circuit to

en equivalent circuit containing only one resistor,

a, Diagrom:

; ; BJ=2.ohms

Enf = 6 V, = | i Ry = 1% ohns

. Ry = 1% ohms

1, Since: Ry =Ry +R2 +R3 e have
: RT=20hms+13'ohm3+1%ohms |
'_'=5 ohms S

| | L
b, Equivalent ‘circu:ltr ’

> 2t

Enf=6V.= . $Rp=5 ohms

Symbol for ohm is ./

234
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1; In Miv e 1, 4€ Ry =
By = 3 e, and g = 5,
rlﬁd E‘i’o i‘:l ’-

.. Rg
- PIGRE L
2, In Figure 1, if By = LN,
"’5‘7‘”6 r‘j anaG L"'a&"a\{\*"
I“ﬂd Py, Lo Big F ,, mJ B3.
3. In Figure 5, if ‘f’il e .J-(l" ‘12 = 5.0, 0 g= byl
k’il’ld "‘?8 19. L’?ID 3’2’ Q’.id uao
23.,_ wm Plgure 2, i€ Ry = 2, 1 ; v\/‘l:‘f"% -
Ry = bl y Ry = 20, Ry = &g & . | "1
Find By, L, LU B, Ug, and e . Emf = 120 V. | j ;
3o In T»,_gg_.re 2 , if P-a o &ona, LNV\: k AANAA
Ry = 5-0 Rg L3 1&..»’1.. , @nd Ry Rg
.E’.:’.g = 6.{\. Be = 74. Find S . -
| A PEGURE 2
t Bl E,“, 3, and Eho - _
6. ‘ﬁFigu?:@ 3, $£ Ry = 2.0-, o |
' - o i R < R
4ir , Ry = 2.0 , By 3.,&,9 \WW?W\, AR %\NV""&’

RS 2 l-nu- ) ?.J.!ld R‘ro .!.’ Elo E29

¥q, &y BESe - - o |
o J8 B B3 . Enfow 120 Vo | 21:3
70 InFigur@ 3,, :Llems-n.g [ | | §
Ry = &-oy Ry = 5y Ry = 6 fvvwwv-«—wwvwm
Rg = 2 =, f£ind: Ry, %5 Ege - Rs | Ry
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Lesson 10 (con_tinued) ‘ ,
c. Find the ‘current that ﬂows thru the above

circuit°

i, since Zer >3 = I where E = Eaf,
R = resistance and 1= current we have
E 6 V. -

g=1 é-s—-—a]'. or I ng,or 13‘ amps,
d, Find the Emf across Rj. o |
i. Since Ry = 2.1 and I = —g- amps and
% = R; E; = IR we have
| ‘ 2
E =/§‘x_2 or '132' or 27 volts.

ii.. Likewise find Emf across Ry, - | b
iii, Likewise find Emf across Rj. ' L

e, Determine sum of E; + Ez + E3‘.
i. ET =E1 "‘EZ '|"E3

C. Classwork and Ass'igmnent: Ditto sheet,

Lesson 11

I, Series c:lrcu:lts.

s =4 smmmm <o et al

" A, kaview of serias hoakup. | »
mplify the following geries hookup.

e Fi.ng E1s Eos Rp and

| é , Rl s 12 N P o ' l‘

Enf = 120 V. . Srp=8n

Y

Be Claaswork and assignment' Ditto sheet,
l. All series hookups. |
‘Single resistor
b. Double reaiatar |

23
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" Lesson 11 (continued)

c. Example:

also: Given Emf = 120 V,
1 =5 amps
_ Rlﬂ' 20-—"—.
‘ Ro= ?
>,
‘T = 5a
Enf = 120 V

Lesson 12

1, Series Cl.rcuit

Find values as in review above,

?

A, Quiz (Simplify the following circu:l.t .)

B. . Rev:lew assignment.

II. "Parallel hookup «

A, Descri tion:.

1. Relate to water p

a., Refer to duct system and
previous year,

ipes and y-branch or T,
y-branches of

2, Diasgram of a simple parallel hookup.

EnfOQ Ry

R2'.

-..-;Em
—

0'B—

a, Describe electron flsw. '
Value of resistors. det:ermine amount of
amperes through each branch, |

b, If Enf = 144 V. and Ry = 16 -
S and 2=48/L.

i.

. of above circuit,

'Fine RT I: 1
i. Develop on bogrd step
ii. R . |
. e T
163 238

by step solution. |
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Simplify che follewing sireuit.

f“mMWﬁfr“?
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ENF = 220¥ 2
? R.e4 L

e
R 6 2072,

Lassen L2
Clagswenlz and a@-@igﬁmmﬁc
 Fee waeh eswreise, Find R? for tha parallel eivenit givew.
L. Rl = a0 ' 4, Rl © Q9 R |
Ry = 5.2 Ry =32

Ry = &2 © § i

W”-

X
)

20 R, = LZ& gz{%
| 1072

s
5]
&2
2]

o

R, = 102 l | §
:

3. R = 10 2 | 6

_ o 18 2.
= @0 e/Z‘”

o

R,

Ry @ 62 Ry~ L3R
Ry
RZ’ w 2L
R

. oy
KA

=16 . ML L
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Lesson 12 (continued)

B. Classwork: Find RT of the following parallel hookups.
(ditto sheet)

C. Assignment: Complete ditto sheet problems 1 to 5.

Lesso_ti 13
I. Parallel hookup.
A, Quiz .
B. Review characteristics of a simple parallel hookup.
1. Review quiz,
a. Assign values to Emf and find Ips I3 and Iy,

i, Let Emf = 40 Volts
ii, Tet Emf = 60 Volts

C. Review assignment (Ditto sheet 1 - 5)
D, Classwerk and‘Assigpment: Complete ditto sheet 6 - 10,

Lesson 14 |
I. Parallel circuit,
| A, Quiz

B. Review qu:!.z problem,
1. Solve for I, I1, I2, I3 when Emf = 120 V.

C. Classwork: Find: Ry, If, 11, Iz,
when Enf = 12 volts

- Ry =4 SL
R2=12.ﬂ_ |
-
bEmf_;O R R
o | 1 2
)

1. smpnfy above circuit into single resistor "Rp".

)
L

Ry

etermine Lp

| 165240
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Lassen 13
Fiad R, of the perallel eiveult given.
l. R, =54, - S0 Ry =8 .
R, = §uu R2 = 12 0L
@ 6.l R3 e 180
R, =& .7 | 1"14 w 13 5%

2. B =6 5. B © 22 (% I

P i

R, = 10 5% R, = 30 - |
J e d
R, = 15.2 R, =32 q ¢ h2

Rg = E2 4N | R& o 24 £

3. R, = 104 6. R,

R‘-f;,} rz 35 N,

LY A o
v 14 ST

N.
ny

R, = L& . = 21 L2

7
&wd

5, w &) R w 28 L

&
i
&
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Sb.,. nment

In Pigure 2., if Bp = 3.0.,
g w0y Zind Ry

In Figure 1, 1€ Bep = 5 0.
and Ry = 10 .Nn., £ Find Re.

RN
&

In Figuie 2, 1f ¥nf =6 V.,

i Ips %3, Ig, and Ry,

‘. = 3-6 - o9 {]--\fq md'-
and Rlb

n Figere 2, 1f Enf = 8 V., -
=1 m o Z‘Q‘Jfln A

o = L5.m., and Ry = 300,
i

Emf
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Lesson 14 (continued)

- 2, Refer to original diagram and determine I, and I,.
a. Stress necessity for simplifying parallel hock=~
up into a single "Rp" circuit,. o
b. . Simplify by using a step-by-step reduction,
"4, First simplify series resistances. . :
. ii. Then simplify parallel resistances ianto
© 'a single resistor circuit, |

c. Assignﬁent:  E1rst 5 probiéms'on'ditto sheet.

Leséop 15
I. Parallel hookup. . _ |
A.“}Quiz:. Find'RT.using_a;ep-by-step Eeducpion of circuit,

..,
NS 3

"’ .

. .
Cey . o
:'.0 ., . &‘ .o e .
.

B. Review quiz on board, S |
1. Solve using detail and save as an example for
future reference., -
C. Review assignment, . - L
1., Each problem carefully analyzed at board.
-~ ‘a. Pupils do development. SRR

II. Networks

A, Diagram: _..._.——-«MMMN;— '

j.sz?

1. :CQMbiﬁation of scries and parallel circuits.
~ a., First simplify all parallel hookups.
b. Then find Ry of remaining series hookup.

L2 .

2. In the fblidWingvnetwark solve for Ry when R} = 5.0
o o v | | Ry = 6..0-

<43
168
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R T4} o Jiintn

b i deedtd
.

teason LS
Qulz

Find Ry using step-by-step weduction of the circuit,

. Ry

% Lol Ry = 5= + AP
m 2 o Ré’ 2 5. N !) _‘i\ RZ

l

2

r

()

(€

Wama Dgfte

Legson 16
Quiz

Find Ry 46 Ry = 5.0 , By = 6 <oy Ry = 6N, By = 3.na,

X R
e A APk

E R
l?f . Ro R3 R4

3 169
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Lesson 15 (continued)

a. Simplify the parallel hookup Ry and R3 re-
ducing the network into the following series
hookup, .

'Rl

b. Then simplify the reduced series hookup into
a single resistor circuit,

Classwork and Assignment: Coemplete 6 te 10 on ditto

B.
sheet .
Lesson 16

A,
B.
C.

D,

I, Networks

Quiz )

Review quiz and assignment, \.\
Class development: In the following netwerk find:

Rp = : Enf over Ry = Enf over Ry, Ry =

Ip = I = I, = I, =

Ry = 5L
J S | |
Enf = 24 V, "Ry = 10.-:‘«:;_}113 = 10 2

1, Siwplify into a simple two-resister series hookup,
a. Discuss electron flow (path). o
b. Current that flows through R; must pass through
R2 and R3. -

2, Simplify into a single resistor circuit,
i. Solve for missing values.

Classwork and Assignment: Ditto sheet on networks, #1-3,
Announce test,

245
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Lesson 16

1. When R w'lSJ‘h.-anc} R
Fﬁ.&'&d zfz, Il, Ig, 5’010

)| ¢ 3
6 Vo gaz Ry

D .}

w 300 2o When Ry ® 6%, Ry = 3.,

: . 30 “n‘l‘f‘}ﬂ Rl « 2«“ F? l!: 6.,{'}_,’

Ry = § .., .t."rbd L..T, Ep.

$s UWhen Ry = 6.y By = 10 un.,

Rz =8 Ry = 15

Find Rp, ond Ip.

172

247

PR T S

Date

Rg = 2-n.. TFind xT, and aT.

‘

6.
N R

e
kK

lz- I!hen!?g w R mfz3 °Rl.~»
Rs =R = 6%, Fl.xzd B.g:, I".

12 v,

6s When By = 2.0, Ry = 5.0,
;; R3 ®6nep R =.0my R = 120

Find Ry, and I7. 3




Lesson 17

1. Nei:works

A, Review simplifying and solving networks.
1, IR drop
2, Electron flow

B. Review assignment on simplifying networks.
1, Step-by-step development on board by pupils,

C. Classwork and Assignment: Complete &4 to 6 on ditto
sheet, Announce test, .

Lesson 18
I. Networks

A, Revieii of simplification of networks.
1, Have class give description.

B. Revievw assignment,
1. Assign pupils to board,

C. Claéswork and Assignment: Ditto sheet, review of
gseries, Announce test in 2 days.,
Lesson 19

I, Series and parallel circuits; networks, circuitry.
A, Review of:
1. Series hookup,
2, Parallel hookup,
3. Networko
B. Review assignment,
C. Class discussion and questions regasrding test.

D. Assignment: Review for test tomorrow.

Lesson 20

I. Test, (Ditto Sheet)

Q 248
4T oy 173




Kame__ Date
Lesson 20

Test

L. in Figure 1, 1£ lw = 12-42’%-

Ry = 7, Ry = }5,.ﬂ.-, and
Ry = 8&. Pingd ng_, and I,

2, In Figure 1, 3£ B, = 35,
Ry = L2L%, Ry = 1‘-?!-, and
R3 = §./%, Find Rs and 1.

3. 3:; Figure 2, 15‘. I?.p = 12..&.,
F‘i(\'td 5‘?“09
Lo In E‘if‘,\.'f‘e 2, €} o€ @ 6 Veo
" Ryp = 3., R1 w 24, and
Rz = 12-"“‘-50 Fi’fﬂd P\l, IT’ il.
X2, Z30

5. In Figure 3, € Ry = 30,
Rz e jz-‘ﬁ’ Rs hand 16.&, aaﬂ

_4 = 184, Find R'I'°




Lesson 21
I. Review test.,
II. Review of trignometry.

A, Trigonometric functions (review)
1. Solve right triangles using sine function,

e. Solve for x: b. Solve for X3
1
X 8 X
A =30° \ ‘ c

. So c
c. Solve for x: d.. Solve for x:

| B

1x
X
A 60° ic . .. cl
2, Revilew the change in value of x as /A approaches

90°,
a, X approaches 1,

B. Classwork on werk problems. (Teachers presentat‘ion)
1, Lines of force, 100 per cm, cut a conductor at
90°. The conductor, 1 cm long rotates 300, Find
the number of lines of force that will now cut the
conductor, T
a., Construct diagram,

o b. Repeat problem above when AB rotates 450,
J c. Repeat problem when AB rotates 759,

v 2, A field has 100 1ines/cm, A conductor 5 cm long
.q | is perpendiculaxr to the lines of force, How many

1ines of force intersect the conductor? If the
conductor is rotated 30 degrees, how many lines
of force will mow be cut by the conductoxr?

C, Classwork at degks ditto sheet,

D. Agsignment: Complete problems 1 to 5.

gy oy coraemen
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Lesson 2.,
Asgigaront

Yor each oxsreise make a ncat sketchs label all given data,
and solve the problecna :

1. A £i614d has 100 Lines of force per cme A conductor 6 cns long is
porpendicular vo the lines of forcee How nany uneg of force intorw
sect the conductor? If the conductor is votated 30°, how many lines
of forco will bs cut by the conductox?

20 I.:ines of forco, 100 per cm.y, cub a conductor at 90 degroes. The
cenductor, I em» leng, sotates 30 degrees. Find tho nurber of lines
of force vhich will now cut the conduectorre

3. A £ield has 80 lines of force per cms. A conductor 2 cme long is
perpondicular to the lines of forcee llow many lines of force intel
sect tho conductor? If the conductor is rotatod U5 degrees, how
neny lines of force will ba cul by the conductor?

o A £icld has 60 lines of force per cme A conductor 2.5 cme long
is perpendicular to ths lines of forco. lowr nmany lines of force ine
tersect the conductor? If the conductor Js rotated 30 degrees, how
many lines of force will be cub by the conductor?

5. A canducter b cme lcong pases through a nopnoddn . £iedd at a speed
of 5 cue por seconds If tiie magnetic ficld containg 100 lines of
forcao per cm.y, £ind the numbor of lines of foice cub by the con= .
ductor in ons second if the conductor is peipendicular to the linos
of f£orcoe '

6o Find the nurber of lines cut by the conductor in preoblem (5) 4€
the conductor cuty the ficld ab a U5 degres anglee:

T7¢ A conductor 3 cme long passes through a nagnetic field at a speed

" of 5 cme por seconde If the mzgnotic £iold conbaing 60 lines of
force per cren f£ind ©ho number of linas of foxre crit by the conduce
o in cae second if the conductor is perpondicular to the lines of
forceao

8+ Find the nurber ¢£ lines cub by the conductor in preblem (7) 1€
. the conductor cuts the £fisld ab a 30 depree angle.

9. A conductoxr O cm. long passes Uhrough a nagnedid ficld ot a gpeed

of b er. por seconde If the magnetic £isld containg 80 linss of

force por cm., find the numier of lines of foice cub by the conw

d\f;‘c;or in one scccnd If tho conductor is perpondirular to the lines

of forcoe

10. Find tho nunber of lines cub by the condictor in problem (9) if
the conductor cuts the field at a 40 depgree angle.

176
<51
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Lesson 22

I, Application of trigonometry to magnetic fields.
A, Review homework. |

B. Extension of word problems, |
1. A conductor is moving 10 cm/sec threugh a field
containing 50 lines of force/cm, If the conduc~-
‘tor is 1 cm, long, how many lines of force will
it cut in 5 seconds?
Assume that the conductor is perpendicular to
the lines for force.

2, Repeat problem 1 of above assuming that the con-

ductor has rotated 309, :
a. Show diagram displaying direction of lines of
force and movement of conducter,

A
-
4
7"
// Lines of force
B
| 4

-e

“'s C., Classwork and Assigniment: Ditto sheet 6 to 10,
/ Problems similar to above.

Lesson 23 .
7 I. Application of trigonometry to magnetic fields.
‘ A, Quiz

! : B, Review quiz and homework.,

-Co Develop the sine curve,
1. GCraph the values of the sine of an angle when

the angle increases from 0° to 90°,
a, Use a unit circle and co Bginate axes,

9 i.

| 1802 10 0°, 360°

| | . daeo

i1, Starting with an angle of 0° generate the
values of sine x at 100 intervals. 2o

ERIC
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Leséon 23
Quiz

1. A conductor 2 cme long passes through a magnelic field at a speed
of 5§ cn. por seconde If the mametic £idld contains 80 lines of
force por cne, £ind the numboer of Linos of force cut by the conductar
in cna second AL the conductor is perpendiculayr o the linesg of
forceo

2, Mind the nurber of llnes cut by the conductor if the conductor
is cutting the {ield at a U5 degree angleo

Lasson 27
Test

1. Dotermine the numbar of lines cud be a conductoy 5 cme long
passing throvgh a megnetic f£ield containing 10 lines of forco por
cmo and the ccadiictor is peipsndicular to tho lines of force and

meving 25 cm. por seconda

2. ilalce a gkotch of the sine cuIve, indicating spocial points on
the curve.

3. Find the value of gin 302 °
Lo Find tho value of sin 258°o

§. Find the value of sin 115%

6o Graph the following: sin &, whon 90° &p & 270%

276
Iv
ot ' Dato
Lesson 29
Quiz
. 1. Skotch the curve for a two~phase syston. ‘ 2‘53

2, By how riany dogrees doos a threo-phasoe system lag?

oz




Lesson 23 (continued)‘ |
{11, Construct a chart of ordered pairs:

4L9 gin 6.

0o

90°

D, Find values of sin © from trigonometry,

Lesson 24
I. Graphing the sine function,

A, Using coordinate axes and letting the origin equal to
00 develop values as shown:

0 400 . |
1 e I"on_* | 1.
b 100 3‘0ol 0 ‘ L o !
- 9o~ 180° 270° 3600

’ 1, Using the values from above chart, graph the or=-
dered pairs and commect with a smooth curve,
2, Discuss need to continue the curve to 360°,

Ry

‘ B, Define the sine of an angie from 90° to 180°,
; 1., Using unit circle and coordiaate axes, show
‘ - an angle of 120%g40

. -t~120°
} 1802 _ [\}kx‘\\

| . 270°
' ‘ a. Develop sin 120° = gin 600,

Q )
 ERIC 179
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Lesson 24 (continued)

2, Repeat for angles of 150°, 135°, 170°,

3. Develop chart of ordered pairs for the following
angles: 1000 to 1809 in multiples of 10°,

4, Continue graph from part (b) above; 100° to 180°,

C. Continue development for third quadrant (180° to 270°).
1, Show value of sine in third quadrant is negative, -
2. Develop similar chart to above and graph, -
D. Continue development for fourth quadrant, |
E. Examine some characteristics of the sine curve,
o Period of curve, - |
2, Value of 'sin @ when 6 = 0°, 1800, 360°,
-3+ Maximum and minimum points,
_ 8, Occur at 90° and 270°, . _
P, Classwork and Assignment: Using intervals of 15° and
0, 90°, 180° and 270° graph the sine curve.
Lesson 25

- - L

I. Sine curve, values of sine in each of the four quadrants,

A, Review development.of sine curve in relationship to

unit circle. , :
1. Values of 6 go from 0° to 360°, -
a. First quadrant, © between 0 and 90°,
1. Values of sin © when 0° < 9 <900 are
positive.

b. Second quadrant, © is between 90° and 180°,
1. . Values of sin 6 when 90°<C @ < 1800 are
positive, |

¢. Third quadrant, @ is between 180° and 270°,
i, Values of sin © when 180° L 6 <2700
are negative,

d, Fourth quadrant, 6 is between 270° and 360°,
. 1. Values of sin 6 when 270°<C 6 2 360°
are negative,

e, Values:

i, sin 0°°= 0
1i, 8in 90 =1
i1i., s8in 1809 = 0
ive 8in 270° = -1
ve 8in 360° = 0

180200




Lesson 25 (continued)

Be

2, Develop formula for sin © when 90° < @ < 1800,
a, 8in 6 when 90° © 180° ic sin (180° - @) = gin®
i, Example: Fiud sin 0 when 6 120°, )
Solution: Since 900 < 1200 < 1809 we have
gin 0 = gin (180° - 8) = gin @ °
sin 1200 = sin (180° - 1209) = sin 60° = .866

3. Classwork: Using above example find the sin of
the following angles: 1109, 1359, 1500, 160°,

4, Develop formula for sin 8 whep 1800 < @ <2700,
a, 8in 6 when 180° <. 8 << 270” is sin (180° + @) =
-gin @ where 6 = (180° + )
i. Example: Find sin 6 when 6 = 210°,
sin 0 = gin (180° + {)) = «=gin
sin 21.()o = gin (1800 + 30°) = =gin 300 = =,5

b, Using the above example, find the sine of the
following angles: 200°, 2250, 240°, 250°

5. Develop formula for sin 6 when 270° < @ < 360°,
a, 8in O when 270° @  360° is sin (3600 = @) =
sin ¢ where P = (3600 - @) _ . :
i, Example: Find sin 0 whea 0 = 330°,
%%?dg e gin (3600 = 8) = =gin @ where @ =
sin 3300 = sin (360° - 3309) = -gin 300 = -,5

b, Using the zbove example, find the sine of the
following angless 290°, 300°, 3159, 3500,

Assignment: Find the sine of the following angles:

1, 80° 6. 95°
2, 112° 7. 167°
3., 198° 8., 273°
4, 262° 9, 352°
5, 359° 10, 241°

Study formulas for sine of an angle in each of the
quadrants, Test in 2 davs,




Lesson 26 . ‘
I, Sine curve value of sine in a unit circle.‘

A, Quiz: Find the sine of the following angle: 155°.

B. Review formulas and give an example for finding sine
of an angle in the second, thixrd and fourth quadrants,
1. ein 6 = gin (180° - 0) = gin @ when 90° ¢ 6 < 180°
and where ¢ = 180° -~ 9

2, gin 0 = sin (180° + §) =-gin § when 180° < @ < 270°
and vhen §§ = (@ - 1800) or (180° + ) = @

3. sin 6 = sin (360° = 6) = -sin ¢ when 270° < @ < 3600

and vhere § = 360 e
a. Note: When 180°< 0 £ 360° the sine of 6 is

slways negative,
C. Review homework.
D, Classwork: Graph the following: Sin 6 when @ is
0°, 309, 45°, 60°, 90°, 120°, 135°, 150°, 1809,
2180, 2350, 3400,°270°, 3000, 315°, 330°, 360°,
1, The complete graph of the sin @ when 00 £ 0 <360°
18 called the sine curve,
a. The graph from 0° to 360° is oné period,
b. The maxiuminh and minimum values are the great-

est and least magnitude of the graph,
c. Used videly in electricity,

E. Assignment: Complete classwork, Study for test.

lesson 27
I, Test on ditto sheet,

leason 28 o '

I,. Sine curve, 2 phase and 3 phase systems.
A, Review test,
B, Introduce §t:a_ph for 2 phase system.

a. Diapram of generator producing 2 phase energy.

(L

Capt?®

i, Borrow model from electricity lab,

182 RO¢

B R L T,




Lesson 28 (continued)

c.

2, Graph of 2-phase system.

a, Refex to D.C. generator for clarity.
3, Discuss changes in magnitude and amperes.
Tatroduce grapt f.r 3-phase system, )

1, Log of '12uY,
a. Diagzrem of generator producing 3-phsse’ enexrgy.

”\
¢ /]
———>

\ J

L 4

2, Graph of 3-phase system,

L]
- LY

.-

4, Compare with graph of 2-phase.

D, Assipgnitent: ‘ *
1. Graph the sine curve for a 2-phase system,

2. Craph the sine curve for a 3-phase system,




Lesson 29

I, Sine curve, 2-phase and 3-phase systems,

A,
B

C.

D.

E,

Quiz

Review of two-phase system,
1. Sketch graph.
a., Note 90° log.

Review of three-phase system.
1. Sketch gragh.
a, Note 120° log.

Review of sine function of any angle,
1. Extend graph fop three cycles,

a., Show sine 0O° = sin 180° = sin 360° = sin 720° etc.

Agsignment: Begin work on review notes and ditto sheets.

Lessons 30 to 35

I, Ditto sheets on review for years work.,

259
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Lagsson 29
Ravicvry Undb I

Io Idontify tho variables and the type of variation as ndirect variation®y
ninverse variation', ox "other'.

1. Ton nan can paint a building in eight days, but 5 ron rmst
take siuntean days.

2, 7on ren can accomplish five tines as mch work as two non
jn the gsana length of tinae

3. I can travel tiwien ag far at 4O mph ag I can at 20 oph in
tho gam lenpth of tinmee

e Cuan'r
S.§=12

TI, Find the trigonometric function of the piven angle using your tabloge

1. Tan 58° ko Cta LO°
2 co. 32° g. Csc 25°
3o Sin 63° 6. Sac 75°

TII. Solve cach preolom hy naking a shatch, ianeling tho glven dironsionss
and indicating the Duictica useds

° 1o In richt triangle ADC, anpls A is a right angle: angle B i3
387, and sido NG is 25 cne lind sido Alle

2, In right 4riznnio AIC ansde C da the ripht angls- ingle A
maaguras 65 deprecss and side AC in 20 ca. Find tho lengbh of AD.
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Losson 30
I!msrgm,BUnit 17

1. Tro nen push a largo —achina nino foxt south and & feot easte
Yhat ia tho straignt-line distance betimen its gtarting and £'aishing
pointg? '

2. A mzn imking deliverics fron hig gtore traveled seven blocks
wost, then two blecks north, 5 blocks west, two blecks north, four
blocks weat, and finally tiwo blocits northe Vhat is the straighi-line
digtanco in “blccls® fram his stere to his finishing point? Vhat
iz tha straight-lino distanco botwoon these two points? (lote the
difforent usa of tirng words "block®e)

3« A boat traveled five milos south on a lake end then 3 miles
eagde IS the boab had taken a straipht courss to ivs dastination,
how far wonld &t hava traveled? )

lis Using the L=y of Cosinss, £ind the missing side length in
the tiriangle.

c Givon: angle A = 60°
b=125t

c = 16¢

9« Rosolve a foia of 80 U3 into o componantsa, cach of vhich
makes an angloe of €O dogees with it.

6. Negolvo a foxrce of 80 Ibs indo two ccz:p&mts, each of vhich
watos sn angle of 20 dogrees with ide

7. Rozoiva a fowce of B8O Jbts into {wo escpenantes, oach of which
nmalos an englo of LO dopress with it.

e —n———— = P A—— S St gt = o Wb 2" o o




llame Dato
Losson 31
Review, Unit IXI
| 1. Solve: 2. Solvo:
= & W = %

3, Find tha porcont corresponding to 90 out of 115,
Lo Find the parcont corresponding to 1,95 cut of 9.5

. A block and tacklo lified 2 machino weighing 3800 1bg to a height
of soven feot. Find the woxric done.

6. A crane 1ifted a ship weighing 16,500 Ibs half a foot off the
Lround, «Find the work donac ‘

7.-Th the figure bolew a lover s illugtrateds Find ;g,

ze-‘= 20v, Fe = 8 1bg, FI‘ = 0 1bze ..F
G e e

8. Ugsng the figero of 2 lovor bolaw, £ind L.
f,, = 207, F =8 1"9’”,"'}- = §0 1a. /
[ Zr ax be "‘“‘"

‘;{: N ‘g’ Fe.

9. A fores of LE0 1b3 in applizd to 2 Yover 12 fooh frea the Lulevuns
Thae lover woipghe 20 Ibs.  IF ho lengeh of btho wouistance am is 6 foub,
which tha 00 We. Lerng can lifis

£ind the weims of the heaviost objocth
£ J

10,Find the spasd ratio of thrse featrs if tha ariver gess has

nine taoth, She second reax has 18 teeth, and the drivon geav has 36

tcathe

AT
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