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APPLIED MATHEMATICS FOR TECHNICIANS

I. CATALOG DESCRIPTION:

MATH 71 — APPLIED MATHEMATICS FOR TECHNICIANS — 3 units

Calculator techniques for whole number and decimal arithmetic problem-solving, fraction-decimal conversions, geometry, numerical trigonometry; conversions between the U.S. and metric systems; emphasis on application from technical fields.  3 hours.

II. NUMBER OF TIMES COURSE MAY BE TAKEN FOR CREDIT: One    

III. PREREQUISITE AND/OR ADVISORY SKILLS: None
IV. EXPECTED OUTCOMES FOR STUDENTS:

Upon completion of this course, the student should be able to:
A. demonstrate an understanding of significant digits and their relationship to measurements;

B. demonstrate competence using a calculator to compute arithmetic operations involving measurements;

C. demonstrate a knowledge of the U.S. and metric units of length, area, volume, mass, temperature and time;

D. perform length, weight and capacity reductions and conversions between the U.S. and metric systems;

E. perform numerical evaluations of formulas and expressions;

F. solve linear equations using the addition and multiplication principles of equality;

G. demonstrate a knowledge of ratios, proportions and percentages and their applications;

H. demonstrate knowledge of geometric figures and their properties;

I. perform elementary calculations involving numerical trigonometry;

J. demonstrate an understanding of polar coordinates;

K. use various measuring instruments accurately;

L. apply the concepts learned to specific real-life applications from diverse technical fields.

V. CONTENT: (Math 71X: A−E, Math 71Y: F−I)

M. Calculator usage

1. Whole number arithmetic using a calculator

2. Powers and square roots

Use of parenthesis

3. Use of memory and recall

N. Decimals

4. Reading and writing decimal through millionths

5. Rounding decimals to a specified place

6. Significant digits

7. Decimal arithmetic using a calculator

8. Converting percent to decimal and decimal to percent

9. Applications (e.g. blueprint dimensioning, micrometer readings)

O. Fractions

10. Proper and improper fractions and mixed numbers

11. Converting improper fraction to mixed number and mixed number to improper fraction

12. Addition, subtraction, multiplication and division of fractions

13. Converting fraction to decimal and decimal to fraction

14. Addition and subtraction of fractions with multiples of
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15. Applications (e.g. converting decimals into “closest” fractional drill bit sizes, reading architectural and engineering scales) 

P. Ratios, rates and proportions

16. Solving proportions

17. Applications (e.g. parts per hour, threads per inch and revolutions per minute)

Q. Measurement and conversion

18. U.S. length reductions and arithmetic

19. Metric length reductions and arithmetic

20. Use of proportions for reductions and conversions

21. U.S. and metric weight and capacity reductions and conversion

R. Simple linear equations

22. Solving linear equations using the addition and multiplication principles of equality

23. Solving literal equations and formula

24. Applications (e.g. force problems, uniform motion and stress equations)

S. Geometric figures and formulas

25. Perimeters

26. Area

27. Volume

28. Pythagorean Theorem

29. Arc and chord lengths

30. Applications (e.g. strength calculations, pounds per square inch and CAD/CAM applications)

T. Trigonometry 

31. Trigonometric ratios

32. Solving right triangles

33. Solving oblique triangles using laws of Sine and Cosine

34. Converting degree to radian and radian to degree

35. Conversions between rectangular and polar coordinates 

36. Applications (e.g. machining, drilling or cutting, with specifications given in rectangular or polar form)

U. Graphing

37. Constructing and reading linear graphs

38. Reading non-linear graphs

39. Applications (e.g. preparing tables from graphs for bar diameter versus lathe cutting speed, reading thread depth-pitch tables)

VI. METHODS OF INSTRUCTION:

V. Self-paced, mastery learning labs, the course is divided into two modules, at least one module must be completed each semester

W. Assist fellow students

X. Collaborative small group work

Y. Video tapes and tutorial software

VII. TYPICAL ASSIGNMENTS:

Z. Lab work

40. Read section 2.1 “Working with Fractions “

41. Work through the examples in section 4.4 “Applications of Percent Calculations “

42. Work all of the problems in the Review Exercises and the Practice Test at the end of chapter five

AA. Homework

43. Read section 2.4 “Addition and Subtraction of Fractions “

44. Work all the odd problems in the Review Exercises at the end of Chapter three

VIII. EVALUATION:

AB. Methods of Evaluation

45. Chapter exams

46. Final exams

AC. Frequency of Evaluations

47. Typically five exams per module, one exam for each chapter

48. Comprehensive final exam, the final exam for each module typically covers five chapters

AD. Typical exam questions

49. Typical chapter exam questions

a. Write 
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 as a percent.

b. Due to unforeseen problems, the cost of a construction job increased 15% from $10,940.  What is the new cost?

c. Find the value of 
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d. Solve
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50. Typical final exam questions

e. If you borrow $600 at 18% interest for three months, what would be the total amount paid back?

f. Compute 
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g. The power of an electric motor in horsepower is equal to the product of the current ( I ) in amperes, the voltage ( E ), and the percent efficiency ( P ), divided by 746.  Express this as a formula.

h. Solve 
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i. Calculate the number of square inches of glass needed to make a semicircular window with a diameter of 15 inches.  Round your answer to the nearest hundredth.

IX. TYPICAL TEXTS:

AE. Carmen, Mathematics for the Trades. Sixth. Prentiss Hall Publishers, 2002.

AF. Ewen, Nelson, Elementary Technical Mathematics. Eighth. Thomson Brooks/Cole, 2003.

AG. Spangler, Basic Mathematics for Occupational and Vocational Students. Prentiss Hall Publishers, 2001.

X. OTHER MATERIALS REQUIRED OF STUDENTS: 

Engineering or scientific calculator, six-inch protractor-ruler.
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