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. PH LCSCPHY/ GQOALS:

Thi s advanced course in cal culus contains sone special nethods of
integration, Maclaurin, Taylor and Fourier series, various t¥pes of
first and second order differential equations, Laplace transtform

net hods of solution, and applications to the electrical/el ectronics
ar ea.

1. STUDENT PERFCRVANCE OBJECTI VES:

The basic objectives are that the student devel op an understandi ng of

t he met hods studi ed, denonstrate a know edge of the facts presented and
show an ability to use these in the solution of problens. To
apcongl|sh these objectives, exercises are assigned. Test questions
wll be of near equal difficulty to guest|ons assigned in the
exercises. The level of conpetency demanded is the level required to
obtain an overall passing average on the tests. The material to be
covered is listed bel ow

[11. TGP CS TO BE COVERED: TI ME FRAME
1. Methods of Integration. 16 peri ods
2. Expansion of Functions in Series 18 peri ods

3. Differential Equations. 2 6 peri ods



TERM NAL PERFCRVANCE CBJECTI VES - MIH367

After studying each of the followi ng topics, the student should be able to

Topic 1:
1. Integrate any type of algebraic or tanscendental function using the
general power forrmula for integration.

Find integrals of sone other types of trigononetric functions using
I ntegration tabl es.

Find integrals of sone algebraic functions |eading to inverse
trlgononetrlc functions using integration tables. _ _
Fin |nte?rals of expressions requiring the use of the integration
by parts formula. Sone of these integrals are also found in

I ntegration tables,

9. Find integrals of expressions requiring a trigononetric
substitution. Sone of these integrals are also found in

I ntegration tabl es.

2. Hnd inﬁegrals of sone types of expressions using a short table of
i ntegral s,

3. Find integrals of sone exgressions | eading to a natural |ogarithm
formusing integration tables. _ _ _

4. Evaluat? Integrals of some exponential expressions using a table of
i ntegral s.

5. Evaluate integrals of sone trigononetric functions using a table of
I ntegral s.

6.

7.

8.

Topic 2:
1. Recogni ze the difference between convergent and divergent series.

2. Expand a function using a Maclaurin series.

3. Find a Maclaurin series for a function usin? a known Macl aurin
series, by substitution, integration or differentiation,
mul tiplication or division.

4. Conpute nunerical values using a Macl aurin series.

5. ExPand a function using a Taylor series and then conpute nunerica
values with this series.

?. _Figd a Fourier series for sone types of periodic waveforns.

opic 3:

1. Identify a first order differential equation, and check a given
solution to a differential equation.

2. Solve a first order differential equation by separating variabl es
before integration.

3. Solve a first order differential equation by rearranging to isolate
some formof integrable conbination

4. Fnd a solution (general or particular) for linear first order
differential equations.

5. Solve sone types of word problens involving differential equations.

Topi ¢ 4:

Identify a higher order differential equation, and solve the type
requiring direct integration.

Sol ve honobgeneous differential equations where the auxiliary
equati on has unequal real roots.

Sol ve honogeneous differential equations where the auxiliary
equation has equal (repeated) or conplex roots.

Sol ve non- honogeneous differential equations conbining a

conpl enentary and particul ar sol ution.

Sol ve sone types of word problens involving higher order
differential equations.

Find Lapl ace transforns of algebraic and transcendental functions
and deri vati ves.

Use Lapl ace transforns to sol ve sone types of differential
equat i ons.
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1.0
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

1.10

1.11

Met hods of Integration

The general power formula,

(review

Integration by use of
t abl es.

The basic logarithmc form
(review

The exponential form
(review

Basic trigononetric fornmns.

(review

Gt her trigononetric forns.

(review

| nverse trigononetric forns.

(review

Integration by parts.

Integration by trigononetric

substi tution.

Integration by partial
fractions.

Revi ew exer ci se.

REQU RED RESOURCES
Chapter 27

KTH367- 4

OCOURSE NUMBER

Questions 1- 24,

Questi ons

Questi ons

Questi ons

Questi ons

Quest i ons

Questi ons

Questions

Quest i ons

Questi ons

Questi ons

1-32,
1-28,
1-24,
1- 24,
1 - 28,
1- 28,
1- 16,
1- 16,
1 12,
1 12,
1- 36,

p.

T ©OT T

843

. 872

. 846

. 850

. 853

. 858

. 862

. 866

870

992
997

874
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2. 0 Expansion of Functions in

2.1
2.
2.3

2.4

2.5
2 .
2.7

3.0

3.1

3.2
3.3
3.4
3.5

(cont' d)

Seri es

Infinite series.

2 Macl auri n seri es.

Certain operations wth
seri es.

Conput ations by use of
series expansi ons.

Tayl or's series.

6 Fourier series.

Revi ew exer ci se.

First Oder Dfferential
Equations

Solutions of differentia
equat i ons.

Separation of vari abl es.
| nt egr abl e conbi nat i ons.
Linear first order DE

E enmentary applications.

MIH367- 4

OCOURSE NUMBER
REQU RED RESOURCES

Chapter 28

|
1

Questi ons 28, p. 880
Questions 1 - 30, p.887

Questions 1 - 26, p.891
Questions 1 - 26, p.389%4

Questions 1 - 28, p.898
Questions 1 - 12, p.905
Questions 1 - 42, p. 907

Chapter 29

Questions 1 - 28, p.912

Questions 1 32, p.917

Questions 1 33, p. 919

Questions 1 32, p.922

Questions 1 40, p. 927

Handout
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COURSE NAME COURSE NUMBER
4.0 H gher Oder Dfferential Chapter 29
Equat 1 ons

4.1 Honobgeneous equations with Questions 1 - 28, p.933
constant coefficients.

4.2 Auxiliary equations with Questions 1 - 32, p.937
repeated or conplex roots.

4.3 Solutions of nonhonbgeneous Questions 1 - 28, p.942

equati ons.

4.4 Applications of second-order Questions 11 - 20, p.948
differential equations. Hand- out

4.5 Lapl ace transforns. Questions 1 - 24, p.953

4.6 Solving differential Questions 1 - 16, p.956
equati ons.

4.7 Revi ew exerci se. Questions 1 - 72, p.957

V. METHOD OF EVALUATI ON:
Three - four tests per senester.

2. Final grade is a weighted average of these tests.

85 - 100 - A+

75 - 84 = A

65 - 74 =B

5 - 64 =C

0 - 54 =R (or X
All tests are scheduled in advance. Hence, attendance is nmandatory.
Unexcused absence froma test will result is a mark of zero for that
test. If a student is prevented fromwiting a test by illness, the
instructor should be notified before the tine of the test. Upon return

to class, the student should see the instructor inmmediately to arrange
atime for a make-up test. The student should have a note fromthe
col |l ege nurse or a doctor.
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VI. REQU RED STUDENT RESCOURCES

Washi ngt on, Basic Techni cal Mathenmatics Wth Cal culus, fifth edition,
nmetric version. Benjamn/Qummngs Pub. Co. 1990

VI'1. SPEA AL NOTES:

Students with special needs (e.g. physical limtations, visual
inpaiirnents, hearing inpairnents, |leaimng disabilities) are encouraged
to discuss required accomodations confidentially with the instructor.

Your instructor reserves the right to nodify the course as he/she deens
necessary to neet the needs of students.



