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Topic 2. Elements of integral calculus
Education aims:

- to master notion of primitive of function and an integral;

- to familiarize with the basic methods of integration;

  to give the notion of a definite integral;

- to show the applications of integral for the calculation of areas, of some physical and medical problems.

Abilities and skills: 

-
to know determination of primitive, integral, to understand maintenance of operation of integration as reverse to operation of differentiation;

-
to be able to find primitive and simplest integrals using table and rules of finding of primitive;

-
to master the method of change of variables, substitutions and integration by parts;

-
to be able to calculate definite integrals on the basis of Newton- Liebniz formula;

-
to be able to execute change of variables in a definite integral;

-
to be able to calculate the areas of flat figures;

-
to solve the medical and biological tasks, applying integration;

-
to be able to find the mean values of functions on a segment.
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 Control questions for theoretical study:

1. What is the derivative of the function?

2. What is called the differential?

3. What function is called the primitive?

4. How many primitive function does each function have?

5. Give determination of integral.

6. Formulate basic properties of indefinite integral.
7. Give the determination of the definite integral.
8. Give the geometrical interpretation of the definite integral.
9. Formulate the basic properties  of the definite integral.
10. Write down the Newton Liebniz formula.

Tasks for the independent work:
Task 1. Write down primitive for such  functions:
х3                        1/sin2x
ex                        1/(x2 + 1)

sin x                    1/(x2 - 1)

cos x                    1/x
х3                        1/sin2x
ex                        1/(x2 + 1)

sin x                    1/(x2 - 1)

cos x                    1/x
Task 2. Using table of integrals and transformation of subintegral expressions,  find
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Task  3. Find integrals using the method of change of variables.
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Task  4. Find integrals using the method of integration by parts.
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Task 5. Find definite integrals:
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Task 6. Find definite integrals, changing variables: 
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