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CALCULUS

Calauliss (Latin, calculus, a small stone
used for counting) I1Is a branch of
mathematicsfocusedon limits, functions,
derivatives,integrals,andinfinite series
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calculus in his laws of motion and first to publish his results on the
gravitation. development of calculus.
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Applications

Calculussusedin physicalsciences

computer science, statistics, engineeting
economics, business, medicine,
demography,and in other fields wherever
a problem can Dbe mathematically
modeled and an optimal solution Is
desired




WEEK

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15
Week 16
Week 17
Week 18

Date

22.02.2010
01.03.2010
08.03.2010
15.03.2010
22.03.2010
29.03.2010
05.04.2010
12.04.2010
19.04.2010
22.04.2010
26.04.2010
03.05.2010
10.05.2010
17.05.2010
24.05.2010
31.05.2010
07.06.2010
14.06.2010

TOPICS

Preliminaries

Limits and Continuity, Rates of Change, Vertical Asymptotes
Differentiation, Rate of Change, Trigonometric Functions, Chain Rule
Derivatives, Parametric Equations, Implicit Differentiation
Applications of Derivatives: Extreme Values, Curve Sketching
Optimization Problems, L'Hopital’s Rule, Newton's Method
Integration: Antiderivatives

Study Week

Midterm

Definite Integral, Indefinite Integrals and the Substitution Rule
Applications of Integrals: Area Between Curves, Volumes by Slicing & Shells
Moments and Centers of Mass, Fluid Pressures and Forces
Transcendental Functions: Natural Logarithms, Exponential Function
Exponential Growth and Decay, Inverse Trigonometric Functions,
Hyperbolic Functions, Technigues of Integration: Partial Fractions
Numerical Integration, Linear Differential Equations

Study Week

Final
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PRELIMINARIES

RealNumbersandthe realline.
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We distinguish three special subsets of real numbers.

The natural numbers, namely 1, 2, 3, 4, ...

The integers, namely 0, =1, £2, =3,...
The rational numbers, namely the numbers that can be expressed in the form of a
fraction m/n, where m and » are integers and n # 0. Examples are
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Typesof intervals

TABLE 1.1 Types of intervals

Finite:

Infinite:

Notation

(a, b)

[a, D]

[a, b)

(a, D]
(a, o)
[a. o)
(=00, b)

(_DCE b]

(00, )

3

Set description

{x|a
{x|a
{x|a

{x|a

{x|x:

{I | X =

{x|x

{x|x

< x < b}
= x = b}
= x < b)
< x = b}
> a)
= a)
< b}
= b}

R (set of all real
numbers)

Type

Open

Closed

Half-open

Half-open

Open

Closed

Open

Closed

Both open
and closed




Example

Solve the inequality and show the solution set
on the realline

2x — 3] =1

ot

Example Quadraticinequalities

Solve the inequalityexpress the solution sets as
aninterval or union of interval.

-

x*—x—2=10

he solution interval i62, -1] [2 @)



Lines Circles and Parabolas
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DEFINITION Slope

The constant

rise AV V2 — Y
rmn Ay X2 T X

is the slope of the nonvertical line P, P>.

y

L

Commonform ofthe

Ay’

equationof aline

e y=mx-+n




In going from the point 4(4, —3) to the point B(2, 5) the increments in the
x- and y-coordinates are

- Ci(5, 6)
6 *
B(2,5
sk )
A Ay = -5
Ar=0¥
1k Ax =10
E_
Ay =8
| ]
\ D5, 1)
| | | |
0 I s 314 5

Slopem =-4
y=mx+n
Applyingpoint B

y=-4x+13



Paralleland Perpendicular_ines

ALinesthat are parallelhaveequalangles
of Inclination, so they have the same
slope

m; =m,

Alf two lines are perpendiculay their
slopessatisfy
m,.m,=-1



This distance 1s

4=\ P+ Do

= \/ (* _IJ}L + (¥, _}'J}L Cxp 32)
|32 =5
¥ e FI? — E C(x,. ¥)
|"";: - 11|
0 . .

Distance Formula for Points in the Plane
The distance between P(x;, v;) and O(x,, y,) is

d= V(AP + (Ay) = Vi — x1)? + (32 — )




(x —h)?+ (y — k) =a" (1)

Equation (1) is the standard equation of a circle with center (4, k) and radius a. The circle
of radius @ = 1 and centered at the origin is the unit circle with equation

x2+yr=1.

P(x, v)

(x—h?+(y—k?*=a’




write an equation for each line describe

1. Passes through (3, 4) and (-2, 5)

2. Passes through (—8, 0) and (—1, 3)

3. Has slope —5/4 and y-intercept 6

4. Has slope 1/2 and y-intercept —3

5. Passes through (—12, —9) and has slope 0

0. Passes through (1,3, 4), and has no slope
[ . Has y-intercept 4 and x-intercept —1



Graph the circles whose equations are
given eachOA NOf S Qainteepys(rf S |
any) with their coordinate pairs.

1. x>+ y* —dx + 4y =0

2. x>+ y* + 2x =3



graph the two equations and find the points
In whichthe graphsintersect

y=2x, x*+yp =1






