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Department of Mathematics Faculty of Science

MATH 161 (206161) CALCULUS FOR ENGINEERING I 3(3/3-0/0)
Abbreviation CALENGI
Prerequisite None

Course Description
Derivative of functions of one variable and applications, indefinite and definite integrals and

applications.

Course Objective

Students are able to apply the knowledge of calculus to problems in physics and engineering.

Course Contents No. of Lecture Hours
1. Derivative of functions of one variable and applications 21

1.1 Review of limits and continuous functions

1.2 Derivative of functions of one variable

1.3 Interpretations of derivatives in geometry, physics and engineering

1.4 Differentiation formulas for elementary functions and chain rule

1.5 Derivative of implicit functions

1.6 Higher derivatives

1.7 Differentials and applications

1.8 Applications of derivatives

- Approximation of solutions by Newton’s method

- Taylor series expansion of elementary functions, and approximation

Indeterminate forms and 1’Hospital’s rule
- Mean-value theorem
2. Indefinite and definite integrals and applications 24
2.1 Indefinite integrals
2.2 Techniques of integration
- Integration by substitutions

- Integration by parts



Course Contents No. of Lecture Hours
- Integration of trigonometric functions
- Integration by trigonometric substitutions
- Integration by partial fractions
2.3 Definite integrals

- Riemann sum and area under a curve

The first fundamental theorem of calculus
- Properties of definite integral ; Mean-value theorem
- The second fundamental theorem of calculus

2.4 Applications

- Areas between curves

Volume of solids of revolution
- Arc length of plane curves
- Numerical integration
2.5 Improper integrals
- Definition and examples of improper integrals;

- Gamma function, Beta function, and Laplace transformation

Total 45
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