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Why we study Mathematics? 

Learning math is good for your brain

Practically every career uses math in some way.

Math is all around us and helps us understand the world better

Math is a universal language



Important of Mathematics in  Biology and Geology



Why we study Mathematics? 









Who said that mathematics is not used in practical life? There is a use that you 

can eat, or you may already have.

The unique shape of the Pringles is no accident. In 1956, chemist Fredric J. Baur

at Procter & Gamble was commissioned to develop a new type of potato chips,

after frequent customer complaints about them breaking and greasing in their

packages. The man spent two years of his life solving this problem, and ended up

choosing the famous horse saddle shape as his design for the potato, and

cylinders as their container.By the way, this shape is known in mathematics as a

"hyperbolic paraboloid."Every time you open a pack of those potato chips to find

they're all intact, remember it's thanks to the math.



Preliminaries

The real systems
Inequalities
The rectangular coordinate system
The straight line





The real systems

Real Numbers are just numbers like: 1 12.38 −0.8625
7

9
π (pi) 198

In fact:
Nearly any number you can think of is a Real Number

Real Numbers include:

https://www.mathsisfun.com/numbers/pi.html


So ... what is NOT a Real Number?

Imaginary Numbers like −1 (the square root of minus 1)  are not Real Numbers

Infinity ∞ is not a Real Number

https://www.mathsisfun.com/numbers/imaginary-numbers.html
https://www.mathsisfun.com/square-root.html
https://www.mathsisfun.com/numbers/infinity.html


The Real Number Line

The Real Number Line is like a geometric line.
A point is chosen on the line to be the "origin". Points to the right are positive, and points 
to the left are negative.

A distance is chosen to be "1", then whole numbers are marked off: 
{1,2,3,...}, and also in the negative direction: {...,−3,−2,−1}

https://www.mathsisfun.com/geometry/line.html


Any point on the line is a Real Number:

•The numbers could be whole (like 7)
•or rational (like 20/9)
•or irrational (like π)

But we won't find Infinity, or an Imaginary Number.

Any Number of Digits

A Real Number can have any number of digits either side of the decimal point

•120.
•0.12345
•12.5509
•0.000 000 0001

There can be an infinite number of digits, such as
2

3
= 0.6666…



Why are they called "Real" Numbers?

Because they are not Imaginary Numbers

The Real Numbers had no name before Imaginary Numbers were thought of. They got called 
"Real" because they were not Imaginary. That is the actual answer!

https://www.mathsisfun.com/numbers/imaginary-numbers.html


Inequalities

Symbol Words Example

> greater than x + 3 > 2

< less than 7x < 28

≥
greater than or 

equal to
5 ≥ x − 1

≤ less than or equal to 2y + 1 ≤ 7



We must also pay attention to the direction of the inequality.



Transitive Property

When we link up inequalities in order, we can "jump over" the middle inequality.

Properties of Inequalities

If a < b and b < c, then a < c



Reversal Property

We can swap a and b over, if we make sure the symbol still "points at" the smaller value.

•If a > b then b < a
•If a < b then b > a

Addition and Subtraction

Adding c to both sides of an inequality just shifts everything along, and the inequality 
stays the same.

If a < b, then a + c < b + c



Multiplication and Division

When we multiply both a and b by a positive number, the inequality stays the same.
But when we multiply both a and b by a negative number, the inequality swaps over!

Notice that a<b becomes b<a after multiplying by (-2)
But the inequality stays the same when multiplying by +3

Here are the rules:

•If a < b, and c is positive, then ac < bc
•If a < b, and c is negative, then ac > bc (inequality swaps over!)



Additive Inverse

As we just saw, putting minuses in front of a and b changes the direction of the inequality. 
This is called the "Additive Inverse":

•If a < b then −a > −b
•If a > b then −a < −b

Multiplicative Inverse

Taking the reciprocal (1/value) of both a and b can change the direction of the inequality.

When a and b are both positive or both negative:

•If a < b then 1/a > 1/b
•If a > b then 1/a < 1/b

https://www.mathsisfun.com/algebra/reciprocal.html


The straight line



Equation of a Straight Line

The equation of a straight line is usually written this way:

y = mx + b
What does it stand for?



Positive or Negative Slope?

Going from left-to-right, the cyclist has to Push on a Positive Slope:



The rectangular coordinate system

The rectangular coordinate system consists of
two real number lines that intersect at a right angle.
The horizontal number line is called the x-axis, and
the vertical number line is called the y-axis. These
two number lines define a flat surface called a plane,
and each point on this plane is associated with
an ordered pair of real numbers (x, y). The first
number is called the x-coordinate, and the second
number is called the y-coordinate. The intersection
of the two axes is known as the origin, which
corresponds to the point (0, 0).



An ordered pair (x, y) represents the
position of a point relative to the origin.
The x-coordinate represents a position to
the right of the origin if it is positive and to
the left of the origin if it is negative. The y-
coordinate represents a position above the
origin if it is positive and below the origin if
it is negative. Using this system, every
position (point) in the plane is uniquely
identified. For example, the pair (2, 3)
denotes the position relative to the origin as
shown:



This system is often called the Cartesian coordinate system, named 
after the French mathematician René Descartes (1596–1650).

The x- and y-axes break the plane into four
regions called quadrants, named using
roman numerals I, II, III, and IV, as
pictured. In quadrant I, both coordinates are
positive. In quadrant II, the x-coordinate is
negative and the y-coordinate is positive. In
quadrant III, both coordinates are negative.
In quadrant IV, the x-coordinate is positive
and the y-coordinate is negative.



One of the important themes in calculus is the analysis of relationships between
physical or mathematical quantities. Such relationships can be described in terms of
graphs, formulas, numerical data, or words. In this chapter we will develop the
concept of a function, which is the basic idea that underlies almost all mathematical
and physical relationships, regardless of the form in which they are expressed. We
will study properties of some of the most basic functions that occur in calculus.





Some illustrative examples.



































Even and Odd Functions



Period of a Periodic Function 



Algebraic operation on functions





Algebraic Functions and Their Combinations







Non-algebraic Functions and Their Combinations

Trigonometric functions











Tangent function



Secant functionCosecant function Cotangent function







𝑥

𝑥+1 − 1

𝑥+1 − 1

𝑥+1 − 1
=
x( 𝑥+1 +1)

x+1−1
=

x( 𝑥+1 +1)

x
= 𝑥 + 1 + 1



































DEFINITION A function is continuous at a number a if

Continuity









EXAMPLE Show that there is a root of the equation

SOLUTION Let

We are looking for a solution of the given equation, that is, 
a number c between 1 and 2 such that

So is, a number c between 1 and 2 such that there is a root at it

Now f ( x) is continuous since it is a polynomial,

between 1 and 2 

















Derivatives and rates of change































DERIVATIVES OF TRIGONOMETRIC FUNCTIONS









DERIVATIVE OF THE NATURAL EXPONENTIAL FUNCTION



The chain rule















Roll’s theorem and the mean value theorem



















INVERSE FUNCTIONS AND LOGARITHMS









INVERSE TRIGONOMETRIC FUNCTIONS 







DERIVATIVES OF LOGARITHMIC FUNCTIONS



DERIVATIVES OF INVERSE TRIGONOMETRIC FUNCTIONS





LOGARITHMIC DIFFERENTIATION



THE NUMBER e AS A LIMIT













































 
𝑎

𝑏

𝑓 𝑥 𝑑𝑥 = 𝐹 𝑏 − 𝐹 𝑎 𝑓 𝑥 𝑑𝑥 = 𝐹 𝑥 + 𝑐

























Maximum and Minimum Values



EXAMPLES







271stwart



A critical number
















