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Course  Topographic Engineering Academic year 2020/2021 

Subject Mathematical  Analysis II ECTS 6,5 

Type of course Compulsory 

Year 1st Semester 2nd Student Workload: 

Professor(s) PhD Graça Tomaz Total 182 Contact 60 

Area Coordinator  PhD Joaquim Mateus 

 

1. LEARNING OBJECTIVES 

It aims that the student acquires knowledge of functions of several variables, multiple 

integration and first order differential equations. It is also intended that students develop 

their formal reasoning skills and capacity of understanding and interpretation, as well as the 

ability to apply the acquired knowledge to solve specific problems related to the course.  

2. PROGRAMME 

1. Topological notions on IRn  

2. Functions of several variables 

2.1. Scalar functions 

2.1.1. Level curves and level surfaces 

2.2. Vector functions 

3. Limits and continuity 

3.1. Limits and continuity of scalar functions 

3.2. Limits and continuity of vector functions 

4. Differential calculus 

4.1. Partial derivatives and directional derivatives 

4.1.1. First order partial derivatives 

4.1.2. Heigher order partial derivatives 

4.1.3. Directional derivatives 

4.2. Differentiability 

4.2.1. Differentiability and continuity 

Planned SD 
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4.2.2. Tangent plane 

4.2.3. Differentiability of vector functions 

4.2.4. Derivative of the composite function 

4.2.5. Derivative of the implicit function 

4.2.6. Taylor’s formula 

5. Extrema of functions of several variables 

5.1. Local extrema 

5.2. Constrained extrema and Lagrange multipliers 

6. Multiple integration 

6.1. Double integrals 

6.1.1. Geometric interpretation  

6.1.2. Calculation in cartesian coordinates 

6.1.3. Double integrals in polar coordinates 

6.2. Triple integrals 

6.2.1. Calculation in cartesian coordinates 

6.2.2. Triple integrals in cylindrical and spherical coordinates  

7. First order differential equations 

7.1. Definitions and fundamental theorems 

7.2. Separate variables equations and separable equations 

7.3. Homogeneous equations 

7.4. Exact differential equations 

7.5. First order linear equations 

7.6. Linearized equations (Bernoulli) 

7.7. Applications of differential equations. 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

Mathematical Analysis II is a basic curricular unit of Topographic Engineering whose main 

goals are transverse to the engineering courses. The syllabus allows the student to acquire 

bases of Mathematical Analysis required for solving practical problems often found in  other 
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curricular unities and, consequently, in its professional future, as referred in LEARNING 

OBJECTIVES. Alongside the acquisition of the referred contents are developed, inevitably, 

other skills such as reasoning, abstraction, interpretation and understanding. 

4. MAIN BIBLIOGRAPHY  

Compulsory 

1. Azenha, A. e Jerónimo, M. A. (1995). Elementos de Cálculo Diferencial e Integral em  e 

, McGraw-Hill, Amadora. 

2. Breda, A. A., Costa, J. N. (1996). Cálculo com Funções de Várias Variáveis, McGraw-Hill, 

Lisboa. 

3. Costa, F. P. (2001). Equações Diferenciais Ordinárias, IST Press, Lisboa. 

4. Larson, R., Hostetler, R. P. e Eduards, B. H. (2006). Cálculo, Vol. 2, 8ª edição, McGraw-Hill, 

Interamericana. 

Recommended 

1. Apostol, T. M. (1985). Calculus,  Vol. II,  Jonh Wiley & Sons, New York. 

2. Braun, M. (1993). Differential equations and their applications: na introduction to applied 

mathematics, 4th ed, Springer-Verlag, New York. 

3. Pires, G. E. (2014). Cálculo Diferencial e Integral em IR^n, 2ª edição, IST Press, Lisboa. 

4. Murteira, J. M. R. e Saraiva, P. M. D. M. (2010). Equações diferenciais ordinárias: 

introdução teórica, exercícios e aplicações, Edições Almedina, Coimbra. 

5. Krasnov, M. L., Kiseliov, A. I. e Makarenko, G. I. (1994). Problemas de Equações 

Diferenciais Ordinárias, McGraw-Hill, Portugal. 

6.   Sarrico, C. (2009).  Cálculo Diferencial e Integral para funções de várias variáveis, Esfera 

dos Caos Editores, Lisboa. 

 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

Methodology: The teaching methodologies are quite classical in face of the objectives of a 

curricular unit of this kind. The lessons are expository and interactive, intercalated with 

discussion and resolution of exercises and practical problems. In practical classes students 

are encouraged to solve problems under the professor’s supervision. 
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Continuous Evaluation:  Two written tests. Those students who obtain a minimum grade of 5 

in each test and a final classification (arithmetic average) equal to or higher than 10 (out of 

20) are exempted from the final exam. 

Final Evaluation: exam (final exam and/or recourse exam). Students should have a final exam 

grade equal to and/or higher than 10 (out of 20) to obtain approval. 

Compulsory oral exam for classifications higher than 16. All the written tests are closed-book 

tests and the use of calculators or mobile phones is interdict. 

Remark: .Considering the uncertainty period resulting from the pandemic situation caused by 

the disease COVID-19, if any of the evaluation moments are carried out remotely, oral tests 

will be carried out to verify the written assessment. 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

The teaching methodology allows the exposition of the theory in an accurate way, objectively 

and with sequential logic, aiming to equip the student with knowledge that, subsequently, 

will be subject to detailed implementation by solving exercises, especially in the practical 

classes. Notwithstanding the need to some memorization (definitions, for example), the 

student is not encouraged to memorize formulas or methods. On the written tests are 

distributed forms fairly complete for consultation and it is always given the prevalence to 

reasoning, interpretation and understanding skills instead of memorization (cf. LEARNING 

OBJECTIVES). 


