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3.1 LEARNING OUTCOMES

Critically analyse the characteristics of a population from a sample. Apply the fundamental properties of the punctual 

estimators and confidence intervals.

-

Perform statistical quality control.-

Manage the concept of multiple integral of Riemann and its application to problems of Physics and Engineering. Use 

symbolic calculus software to solve problems of calculation of volumes, areas, centers of gravity.

-

Apply the Fourier analysis and express a function by a series of trigonometric functions.-

Classify and solve some types of first-order differential equations.-

Solve differential equations of second order, linear and constant coefficients, homogeneous and not homogeneous.-

Know some second order partial differential equations.-

Use of specific software for the resolution of different problems.-

4. OBJECTIVES

Familiarize the students in the required statistical tools to apply inference studies from a sample.

Introduce students to statistical quality control and its applications.

Know how to sketch curves, surfaces and volumes, in three-dimensional space, defined by implicit or parametric equations, in 

rectangular, polar or cylindrical coordinates.

Know how to express a curve as a vector function of a variable and calculate its length from its differential.

Learn to calculate curvilinear integrals, double and triple integrals of curves, surfaces and volumes, respectively, in order to 

obtain geometric or physical characterizations. Example: calculation of work of a force, mass of a rod, areas, volumes, 

geometric center and center of mass.

Know the theory and applications of Fourier Analysis.

Learn to solve simple differential equations of first and second order by analytical and numerical methods.

Know the modeling through differential equations of different processes in physics , engineering, economics, biology. Solve 

these equations and represent and analyze the solution.

Know some equation in partial derivatives of second order.

Deepen the management of specific software as a basic tool for calculus and statistical analysis.
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6. COURSE ORGANIZATION

CONTENTS

1 Part I: Confidence intervals and statistical quality control

Theme 1: Inference and hypothesis testing

Theme 2: Statistical quality control

2 Part II: Integral calculus

Theme 3. Curves and surfaces

Theme 4. Double and triple integrals

Theme 5. Theory of vector fields

3 Part III: Fourier series, Fourier transform

Theme 6 Fourier series, Fourier transform

4 Part IV: Differential equations.

Theme 7. First order differential equations

Theme 8. Second order ordinary differential equations

Theme 9. Numerical resolution of initial value problems

Theme 10. Introduction to partial differential equations

%

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessment

Practical sessions  16,00 Laboratory evaluation No No

Tests  24,00 Written exam No Yes

Written exam 1  30,00 Written exam No Yes

Written exam 2  30,00 Written exam Yes Yes

 100,00 TOTAL

Observations

Students can only do exams in the supplemental period when they get a mark lower than 5 over 10 points.

Only for duly justified causes (e.g. health restrictions) the evaluation tests may be organized remotely, with prior authorization 

from the Faculty's Board.

Observations for part-time students

Part-time students can do the practical exams individually on request at the beginning of the subject. They can also do the 

writing exams all together in the regular session.
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