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Department of Mathematics Faculty of Science
MATH 116 (206116) Calculus for Natural Sciences 2 3(2-2-5)
Abbreviation CAL NAT sCI 2

Course Type M Lecture M Lab O practice/Practicum O Cooperative Education
Measurement and Evaluation M AF O s Or

Selected Topic in Specialized Field O count the accumulated credits for graduation every times

O count the accumulated credits for graduation one-time only
Prerequisite : MATH 115 (206115)

Course Description
Infinite sequence and series, differential equations and applications, function of several variables

and partial derivatives

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : solve difference equations and interpret the solution of the difference equations;

CLO 2 : test the convergence of infinite series and approximate the value of functions using Taylor
and Maclaurin series;

CLO 3 : solve first-order differential equations, second-order differential equations, and system of
differential equations, and interpret the solutions;

CLO 4 : identify the components and sketch graphs and level curves of function of two variables;

CLO 5 : find the limit and analyze the continuity of function of two variables;

CLO 6 : describe the meaning of partial derivatives, find the partial derivative of multivariable
functions and implicit functions;

CLO 7 : apply partial derivatives on linear approximation and finding extrema;

CLO 8 : construct basic mathematical models for explaining natural science phenomena.

Course Contents No. of Lecture Hours
1. Infinite sequence and series 6

1.1 Infinite sequence and limit of infinite sequences

1.2 Difference equations

1.3 Finite series and infinite series

1.4 Convergence test of infinite series

1.5 Taylor and Maclaurin series
2. Differential equations and applications 9

2.1 Mathematical models through differential equations

2.2 Phrase diagram, equilibrium point, and stability



2.3 Separable differential equations

2.4 First order linear differential equation

2.5 Second order homogeneous differential equation
3. Function of several variables and partial derivatives 15

3.1 Function of several variables and graphs

3.2 Level curves

3.3 Limit and continuity of function of several variables

3.4 Definitions and meaning of partial derivatives

3.5 Higher order partial derivatives

3.6 Chain rule and derivative of implicit functions

3.7 Differential and local linear approximation

3.8 Relative extrema and absolute extrema

Total 30
Course Contents No. of Laboratory Hours
1. Difference equations 3
2. Infinite series, Taylor and Maclaurin series 3
3. Differential equations 3
4. System of differential equations 3
5. Analyzing mathematical models of natural sciences phenomena 3
6. Function of several variables and graphs 3
7. Limit and continuity of function of two variables 3
8. Application of partial derivatives 3
9. Optimization problems of two variable functions 3
10. Mathematical model formulation using calculus 3

Total 30
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