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Calculus basics

Slope of a Tangent line to f(x) at x = a:

Method 1: f'(a) = lim fla+h)- f(a)
h—-0 h

Method 2: f'(a) = lim f&)-f(a)
x-a xX—a

Using Limit to find the Derivative of a function f(x):

d —q. . fx+h)- f(x)
= f ) = Jim LS

Tangent Line formula at a given point; P(a, f(a)):
y =f’(a)(x—a) +f(a)

Multifactor derivative:

Product Rule: y=uv y'=u.v+v.u
y=u.v.w y' =u.v.w+Vv.uw+wluv
. Rule: _u , _ u'v—v'u
Quotient Rule: y = > Yy =0

Composite Functions derivative, Chain Rule:

y = flg(h(x))) = fog°h(x) Therefor: y'=f(9(x))g’(x)  orsimply:y’=f".g".h’
Absolute Value derivative: Consider that: x| = Vx2
A= gz, = 2w _ uw
dx |u| - dx\/-u_dx |u| T o2vuz |u|

Inverse function derivative:

ANy 1
@) = (@) = mr=ty,

Note: fF(F i) =x and; @) =x

Newton’s Method, to calculate approximate root of a function:

f(xn)

Xn+1 = Xn —m
n

Input xo, close to the expected root, then, find x1. Use this number to find x, and keep doing, until the
value does not change within the desired accuracy.
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Exponential growth:
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P = Pyekt
Growth Rate:
ar _ kt_
ol kPye"™t=kP
Newton Law of cooling:

If the exponential growth/decay function approaches to a limit not zero:

Cooling objects: cools down from Ty, to the room temperature T;:

Assume: y=T-Ts, and Vo= To-T;s
y=yoekt  T-T=(To—T)e*"
dT
y'@)=T'(t) = ky Therefor: i k(T —Ty)
L’Hopital’s Rule:

lim L9 = [y [

x>09(X)  x-09'(x) glx) #0

Power Series: natural number power:

ii _ n(n2+ 1)

i=1

= L, nn+1)(2n+1)
n?(n + 1)2

i3
{
4

i=1

n
4 nm+1)(6n° +9n® +n—1)
zl - 30

i=1
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