Questions from Mathematical Analysis

(2020-2021year)

1. The Absolute Value (Modulus) of a Real Number and its Properties

2. Function and Ways of Function Representation

3. Implicit and Explicit Functions, Even and Odd Functions. Periodic Functions
4. Inverse Function and its Examples ,Composite Function

5. Numerical sequence and its Limit

6. The Simplest Properties of the Limits of the numerical sequences

7. The first sign of limit existence ( with proof)

8 The second sign of existence limit

9. Infinitesimals and their Main Properties
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Infinitely Large Values and their Main Properties

The Connection between Infinitely Large and Infinitesimals

Properties of Limits Connected with Arithmetic Operations

The Limit of a Function at a Point and on Infinity

One-Sided Limits of a Function at a Point

Properties of the Function Limits

First Remarkable Limit .

The Second Remarkable Limit

Comparison of the Infinitesimals and Infinitely Large Values

Equivalent Infinitesimal Values and its application for calculation of function limits.
The properties of the equivalent infinitesimal values.

Definition of Continuous Function at a Point

Arithmetic Operations on Continuous Functions.

Classification of Discontinuity Points

Consequences of the Second Remarkable Limit

Limit of Power-Exponential Function

Properties of the Functions which are Continuous on Closed Interval. To formulate theorems

by Boltsano-Cauchy and Weierstrass.
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Derivative of a Function and its Geometric Sense

Derivatives of the basic elementary functions

The Connection between Continuity and Differentiability of a Function.
The Basic Rules for Finding Derivatives.

Derivative of the Inverse Function. Derivatives of the Inverse Trigonometric Functions
The Table of the Basic Formulas and Rules of Differentiation
Derivative of the Composite Function

Logarithmic Differentiation

The Derivative of a Function Represented Parametrically

The Differential. The Geometric Meaning of the Differential
Arithmetic operations with differentials.

Derivatives of Different Orders.

Theorems about increase and decrease of a function on an interval

Extremum of a function. Necessary condition to be extremum

Sufficient condition for existence of an extremum ( the first rule)

Testing a Differentiable Function for Maximum and Minimum with help the First

Derivative
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Convexity and Concavity of a Curve. Points of Inflection.
Asymptotes



45.Definition of antiderivative. The main property of antiderivatives. Definition of an
indefinite integral. The main properties of an indefinite integrals.

46.Table of integrals.

47.Direct method of integration. Putting under differential sign.

48.Integrals of functions containing a quadratic trinomial

49.Method of substitution for evaluating indefinite integral. Calculation of indefinite integrals

containing integrand expressions R(X, Y X2 + azj

50.Method of integration by parts.



