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TEXTS:

Washi ngton; "Technical Calculus with Analytic Geonmetry"
(Addi son Wesl ey)

Bl akely: "Cal culus for Engi neering Technol ogy"
(W1 ey)

Person: "Calculus with Analytic Geonetry"
(Holt, Rinehart, W nston)
(for Aviation Technol ogy only)

REFERENCES:

Rice & Knight: "Technical Mathematics wth Cal cul us”
(MGawH | 1)

Kl af: "Cal culus Refresher for Technical Men"
(Dover Publications)

M ddl em ss: "Cal cul us",
(MG awH I1)

Pet er son: "Cal cul us,
(MGawH 1)

Goodman: "Anal ytic Geonetry & Cal cul us”
(Harper & Row)

Washi ngton: "Basic Technical Mathematics with Cal cul us”
(Addi son Wesl ey)

Ayres: "Cal cul us",
(Schaum Publ i shing Co-)

Turner: "Exanples in Practical Mathematics for Technical Students
(Prentice-Hall)

Adl er; "Thinking Machi nes”
(Signet)

Ri chnond: "Cal culus for Electronics"
(MGawH I1)

Mal vino & Leach: "Digital Principles and Applications”
(MGawH I1)

Aircraft Flight Manuals for:

at Cessna 150M, 172M, 1SO, 182
b}Plper -"PA-39" (Twin Comanche)

c}DeHaviland - Otter



MATHEMATI CS

MIH 551-4 - Electrical & Electronic Technol ogy, 3rd senester
MIH 554-4 - Mechani cal Technol ogy™ Avi ati on Technol ogy

1. TIt'IE OBJECTIVES:

(a) The student is expected to conplete each non-optiona
topic in this course in the tine period indicated, during
the senester (nornmally 14-1.6 weeks) ® plus a specified
make- up period of approx. 2 weeks, prior to the beginning
of the next senester in which the student v"ishes to take
the requisite mathematics course of his particul ar
t echnol ogy program

(b) The student will be given instruction on each topic in
the classroomor its equivalent as per the nunber of
schedul ed cl ass periods specified by colum two of the |ast
tv7o pages of this course outline. Normally, a topic test
v;ill be adm nistered .after such tinme. Variations in the
nunber of periods utilised for a topic is at the discretion
of the instructor and should not exceed 2 periods, at nost,
in any given topic. Such variations should be as few and
as small as possible.



MIH 551- 4
MIH 554- 4

Not es (

1

Students beginning this course should have conpleted satisfactorily
the al gebra, trigononetry and analytic geonetry which constitutes
what is frequently called pre-cal culus mathematics.. The course
assunes a good know edge of various curves and their characteristics
skill in algebraic manipulation; the definition of tangent to any
curve as the limting position of a secant through PI and P2 as
P2-"P1

Sufficient time is allowed for a good treatnent of differentiation
usi ng the delta nethod. Formul as should be introduced only after
t hor ough understandi ng through practice in the process of differ-
entiation with nmuch reference to its limting aspect.

Formul as shoul d be proved (sone as exercises by the' students) and
then through use becone part of each student's mathemati cal
make-up. Fornulas for differentiation (24} -and for integration
(18) of common types should be nenori zed,

I nstructors should | ook upon this course as an opportunity to
build a solid foundation through understanding and skill devel op-
ment for nore advanced courses in the cal cul us. Practi cal
applications from major subject fields should be used whenever
possi bl e.

The topics nunber systens and Bool ean Al gebra have applications I
in digital conputers (electronics) and conputer progranm ng.
They should be presented at the beginning of the semester.

For the Electrical/El ectronics students, use should be nade of
the student's book "Digital Principles and Applications" for
t he nunber systens and Bool ean Al gebra topic exercises, etc.

For the Aviation Technol ogy students special enphasis is to be
given to nore conplex interpolation techniques in tabul ated
data, and to the use of |ayout of graphical performance charts.
Enphasi ze the mathematics of these areas and limt the aviation
centered uses to a few practical problens.

The instructor should take note that there is insufficient tine in
this senester to cover all the topics indicated for the El ectrical/
El ectroni ¢ and Avi ati on cl asses. Ther ef ore:

a) Mechani cal s, taking MIH 554, should cover the whol e, course

b) Electrical/Electronic, taking MIH 551-4, should cover.all indicated
topics to the end of topic II.

c) Aviation, taking MI'H 554, should cover all indicated.topics to
the m ddl e of topic 10.

Topi cs not covered should be included at the beginning cf the next
senester course. (MH 577-4, MIH 578-4)



TOPI CAL OBJECTI VES:

MIH 551-4 Nunber Systens: (to be acconplished in approx. 2 periods)

The student is to be introduced to and becone famliar with

the binary, octal and binary coded decimal nunber systens and their relati
ship to our normal base ten system The student is to be able to

change -a nuKiber .pf one system into its equivalent in any other system

The student will be able to carry out the nathematical operations
of adding, subtracting, multiplying and dividing in the binary system

The student is to be able to understand and use addition and multiplicati
tables in the .binary system

MIH 554- 4

Enpi rica®l Equations (Aviation only)

The student will fee expected to .take experinental data involving two

vari abl es, organize it and make a graph of it and use various techniques
to arrive at an enpirical equation for the resulting curve. These
curves may, yield:a |linear equation, parabolic, polynomal relation or

a povjer function®

MIH 551-4

Bool ean . Algebra: (to be acconplished in approx. 8 periods)

The student will be able to:

a) define 2 elenents and 2 operators

b) understand' and use truth tables

c) derive sinple identities

d) use negation - the not operator

e) apply the above to elenentary logic and switching circuits

a) The student will be expected to understand the nechanics of basic
i nterpolation and recognize the trend of the paraneters in a given
table., i.e, (as one paraneter increases, the other paraneter may

I ncrease or decrease thus affecting the interpolation procedure).

b) Use of *th”:aviation CR-3 or (4) conputer to evaluate interpolation
proportions;is to be included as a iInterpolation aid.

c) The student will then be required to enter a nore conplex table,
organi ze;a nulti-interpolation problem where altitude, tenperature,
and power settings required are not directly listed, and determ ne
such paraneters as; R P.M and/or manifold pressure settings, expecte
ai rspeed, fuel consxinption rate and aircraft range.

d) various- practical problens on any facet of flight planning are
then to be assigned.



(e)

the student will be expected tO apply the above" know edge and
procedures to solving practical hypothetical problens from
charts "that he has not been previously exposed to".

MI'H 554-4

G aphi cal Performance Charts (Aviation only) oy @ Ve

The student will be expected to: S,

(a) read various aviation performance graphs, paying attention to

multiple line/axis situations and interpolate between |ines when
necessary.

(b) read into take off and landing charts from various directions to
determ ne m ssing paranmeters/”"interpolating when'-necessary.

(c) apply procedures and know edge |earned in the above to solve
practical flight planning problenms using graphs that he has
not previously been exposed to> .

MIH 554-4 I

Graph Preparation (Aviation only)

(a) the student will be given several graph assignrnents, of increasing
conplexity. He will be given a tabular performance chart and
required to translate the total data into a graphical presentation-

(b) The student will be expected to plot winds aloft reports on a
CR-3 type conmputer and interpolate for any desired -result

(c) The student will be expected to learn several ways to plot;
| abel and arrange numerical data into a graph and"to determ ne
whi ch arrangement to enploy when several options eould be considered

(d) The student will be expected to read direct and..interpolate results
fromhis/her own various graphs. "

I ntroduction to Differential Calculus:
(all groups)
MTH551-4
MIH 554-4

The student is expected to learn the meaning of a functibn®*J.~functional”
notation, the Ilimt of a function, the delta process' of dlfferentlatlon
and its application to various comon functions.- JI-Z



Differentiation by Rule: (all groups)

The student”™will be required to derive'and use differentiation fornul ae
such as: lo- e
(a) the Power Rule (power of a variable)

(b) the Chain Rule (power of a polynom al in one variable)

(c) the Product Rule

(d) the Quotient Rule

The student will be required to find ™ derivatives of:

(a) a function by inversion

(b) an inmplicit function

Practical ' Apprications of Differentiation: (all groups)

The student will be required to use the various ways of finding

derivatives in-order to further -find:

(a)
(b)
(c)
(d)
(e)

gradi ents or slopes of curves. ;at "“specified points

equati ons of tangents to any curve at a specified point

maxi mum and m ni mum points on a curve whose equation i S known,
using, the slope test, 2nd derivative test and/or the ordinate
test to confirmthe type of point

a maxi mum or m nimum quality using the technique of part "C"
above is specified

the solutions to related subject area problems by utilizing any
of the above methods.

Further Differentiation:

The student v/ill be required to:

(a) find 2nd,«3rd and hi gher order derivatives using the rul es of
topic 1M

(b) use dxrferentiation to solve problens in linear velocity and
accel eration, and problenms in angular velocity.

(c) define instantaneous velocity and accel eration

(d) define a differential "dx" and "dy" .and solve practical probleras

using differentials-

I ntroduction to Integration:

The student will be required to know:

(a) that integration is anti-differentiation, and how to use the
i ntegration power rules.

1" - M %™ meaning of an indefinite integral and howto find it:

"YXN'> and-"-a particular integral and how to find it: P(x)

(c) how to apply integration techniques to acceleration, velocity
and di stance problens

(d) how to use integration to solve electronic problems (E students

only)



fo.Number.

Peri ods

Topi ¢ Description Ref er e

"Nunber Systens (Electrica

N -.Hectronic only) .

Bi nary, Cctal, binary coded Maj or su

7:decinal systeins text or

Change of base Ml virlo

Addition S Multiplication tables Leach

Al aebra of elenents Ch. 2,3

goel ean Al gebra (Electrica

5"Electronic only)

Definitions of 2 elenents &

.. 2operations

Truth tables

Derivation of sinple identities See text

Negation - the not operator bbokl i si

Application to logic & sv/itches Ref. #1:
Ch- 5

Enpirical Equations (Aviation Rice anc

ly), Knight _

Xi hear--enpirical equations é%d gd”

e . . .

Non-~l.inear enpirical equations P 1311
Ch. 14
P.. 354

I nterpol ation (Aviation only) Any 4 pi

(tabul ated performance charts) log ~

Revi ew basic interpol ation table

trends in tabulated data
(4 place logarithm S natural
trig tables)

Use of Aviation CR- 3 type conputers
in interpolation (proportions)
Mul tiple interpolation procedures-- Cessna 1
Practical Problens in assorted Cessna 1
performance tables Cessna 1
take-of f landing, clinb
crui se performance char

Graphi cal (Performance Charts) Cessna 1
(Aviation only)
Readi ng graphical charts
Normal critical path through
. multiple graph charts
Reverse path through nulti- .
graph charts given conditions
Practical problens




‘ll[i;c Nunoer

10

Peri ods

12

10

Topi ¢ Description

G aph' "PreDaration (Aviation
Ol y)

Procednres for making engi neering

gr aphs

Selection of axis, hames, |abel-

l'ing techniques

Mul tiline graphs from tabulated

performance charts

Interpolation in multiline graphs
Wndsliioft graph on CH 3 conputer

Practical assignnents

G aphi cal Methods of Cal cul us

G adi ents of curves, rate of
- change

Sci”es -of graphs 'of |inear &

jipn-~linear functions

Average & instantaneous rates

of change

Int~l uction to Differenti al

Ref er enc

Cessna ]
Pi per Tx

Comanche

Rice s
Kni ght
Ch. 24

us

eFiaitttlonal notation

Differentiati on-delta nethod

Practical applications-rectiline

noti on

Differentiation by Rule

Dfferentiation formulas

Conpos i te function &the
chain rule

Inplicit differentiation

El ectrical Applications

Successive differentiation

Practical Application of

D fferentiation

G adients

Tangents to curves

Maxi ma and m ni ma

(Aviation should finish the
-senester here)

Rel ated' rate probl ens

Washi nc
p. 45-6
Bl akel y
Ch, 3
p. 31-5
Per son
8, 9, 10,
Washinc
p.64-84
Blakeli'
Ch, 5 S
p. 80-]
Person
Ch. 13,
15,

Washi nc
D 85-:
Bl akel y
. 4
p. 54-'
Per son
Ch. 16
18



ToDic Number

11

12

Sueeested Periods

toDic Descrio ,on Reference
~nDifferential and Integ-ral,. -Wash.
(for Mechanical, give more p.113-12
"application time)

‘-differential formulas Blakely
-Aapplications of diffrren-tial Ch. 7
-integration as anti-dif.ferent- p.iii-i2
iation

-applications of indefinite
integration

-algebraic .substit'cxt'ion. *Person 2
-Electrical/Electronic sjnduld 23
finish «tiie, Semester he”e -

Definite Integration Wash.
-areas tinder a curve p. 128-15,
-fundamental theorem of integral Blakely”
calculus P 121-~
-compntations with definite integrals |
-application to areas,"-vol-ume,. Person CJ
motion electrical prob.lems 25,26

--Mechanicals should finish the
semester here



