1666 was a bad year: the plague hit London, a great conflaguration engulfed the city, and worst of all – Newton went home and invented…

Calculus

Limits

Lim kf(x) = k lim f(x)

Lim [f(x) + g(x)] = lim f(x) + lim g(x)

Lim [f(x) * g(x)] = lim f(x) * lim g(x)

· lim (k/x) does not exist: lim+ is inf; lim- is –inf

TRIG:

Lim(0 (simx/x) = 1

Lim ( 0 (cos x-1)/x = 0

Lim (0 (sin ax)/x = a

Lim(0 (sin ax)/(sinbx) = a/b

Continuity

If f(c) exist & lim(c f(x) exist & lim(c f(x) = f(c) => continuous

Types: jump, point, essential, removable

Definition o Derivative

Difference Quotient: f(x1 +h) – f(x1)




         h

Defination o Derivative:    lim(h(0) f(x1 +h) – f(x1)




       
   
            H

Basic Defferentiation
Product: f(x) = uv 


   f'’(x) = uv’ + vu’

Quotient: “LoDeHi – HiDeLo” divide by Lo2
Chain: y = y(v)


v=v(x)


then dy = dy dv


        dx    dv dx

Implicit Differentiation
When: rate of y change as rate of x change


dy/dx for values of y; dx/dx for values of x (which cancels)


then group dy/dx to one side & voila! ( change of Y

Second Derivatives: d2y/dx


Solve for dy/dx = f(x)


Derive again BUT


Instead of putting dy/dx onto one side, plug in f(x)
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Basic Applications of the Derivative
normal line: line perpendicular to tangent line at point

MVTD: f(b) – f(a) = f’(c)


       b – a


see pg. 74

Rolles Therom: if f(a) = f(b) = 0; then somewhere between a & b , f’(c) = 0

Maxima and Minima

Relative v. absolute (parabola, end of curve segments)

Critical values: when f’(x) = 0


Relative maximum if f”(x) < 0
( curve down


Relative minimum if f”(x) > 0
( curve up

Inflection: if f”(x) = 0

Curve Sketching: Test function, Test 1st Derivative, Test 2nd Derivative, Test Ends

Motion

1. Set up equation ( implicit dif.

2. Solve

See pg. 106

OR

1. Set up eqn o dif & set it to volume/area/whatever

2. Solve

Position: x(t) or s(t)

Velocity: v(t), found by using x’(t)
Accel: a(t), found by using x”(t) or v’(t) 


Velocity is neg => move left


Velocity is pos => move right



Velocity & acceleration have same sign: speed increase


Velocity & acceleration have different sign: speed decrease


Velocity is 0 & accel is not 0: particle stop & change direction

Exponential and Logarithmic Function

See sheet

Other Differentiation Topics
Inverse
Pg.125

Parametric Function


dy/dt = dy

dx/dt 
 dx
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L’Hopital Rule
If f(c) = g(c) = 0; and if f’(c) and g’(c) exist, and if g’(c) !=0


Then: lim(x(c) f(x) = f’(c)




   g(x)    g’(c)

And…

If f(c) = g(c) = inf., and if f’(c) and g’(c) exist, and if g’(c) !=0


Then: lim(x(c) f(x) = f’(c)




   g(x)    g’(c)
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Differentials

Remember: lim(h(0) f(x1 +h) – f(x1)




           h

So…
f'(x) ~= (x + (x) – f(x)


(x

so…

f(x + (x) ~= f(x) + f’(x)(x 

( use to approximate numbers such as 9.011/2 

also know:

dy = f’(x)dx 

( approx. change: dy (change) & dx(change o variable)








f’(x) is y’
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Log Diff


ln A + ln B = ln (AB)


ln A – ln B = ln (A/B)


ln AB = B ln A

Integral

+C
Definite Integral

Left Endpt o Rectangel: (b-a) [y0+y1+y2+y3...+yn-1]




      n

Right Endpt: (b-a) [y1+y2+y3...+yn]


            n

Midpt: (b-a) [y1/2+y​3/2+y5/2...+y(2n-1)/2]

  n

Trapezoid: 1 * (b-a) [y0+2y1+2y2+2y3…+2yn-2+2yn-1+yn]


      2       n

Fundatmental Theorem o Calc

f(b(a) f(x)dx = F(b) – F(a) ( F(x) is antiderivative o f(x)

Mean Value Theorem for Integrals
If f(x) is continuous on [a,b], then at some point c in the interval [a,b]


f(b(a) f(x) dx = f(c)(b-a)

so...


__1__ *  f(b(a) f(x) dx


 b – a

2nd Fundamental Theorem o Calculus
If f(x) is continuous on [a,b]; then derivative of function F(x) = f(x(a) f(t) dt is:


dF =  _d_   f(x(a) f(t) dt = f(x) dx

( find derivative of integral


dx       dx




( a is the dummy term
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and...

if there’s a point c in [a,b] then:


f(c(a) f(x) dx + f(b(c) f(x) dx = f(b(a) f(x) dx

( part + part = whole
Exponential and Logarithmic Function, II

See sheet

Area between Two Curves

Upper curve: f(x)

Lower curve: g(x)

=>

f(b(a) [f(x) – g(x)] dx 

( Vertical slice

Right curve: f(y)

Left curve: g(y)

=>

f(d(c) [f(y) – g(y)] dy

( Horizontal slice

· when the curves intersect, divide it up and solve separately

Volume of a Solid Revolution

Washers & Disks: cross section perpendicular to rotating axis

(r2 = Area of Circle & r = f(x) 
thus...
(f(b(a) [f(x)]2 dx 

( to find volume when continous through x-axis

when:

Upper curve: f(x)

Lower curve: g(x)

(f(b(a) [f(x)2-g(x)2] dx
( volume when no touch x-axis

so...

Right curve: f(y)s

Left curve: g(y)

(f(d(c) [f(y)2-g(y)2] dx 
( volume rotated about y axis, but no touchie

and…
(f(b(a) [f(x+n)2 – g(x+n)2] 

( if rotate around y= -n or something

Cylindrical Shells: corss section paralle w/ rotating axis

Add up all the surface areas 

2(rh

( Surface Area

heigh is y; and radius is x 
so...
2( f (b(a) x[f(x) – g(x)] 

( formula for cylindrical shell

2( f (b(a ) (x+n)[f(x) – g(x)]

( if rotate around x = -n or something

Known Cross Sections

Equalaterial Triangle: (side)2 (31/2)





   4

Diameter o Circle: (diameter)2  (_





   4

Isosceles RT triangle: 
(hypotenuse)2



          4

Integration by Parts


 d   (uv) = u dv + v  du

( Product Rule


dx
        dx        dx

rearrange and...


udv = d(uv) – vdu

so...


f udv = uv – f vdu

· if one a term is power of x, let that term be u and other be dv 

· (except when other term is ln x)

also...


f ln x dx = x ln x – x + C

Trig Functions

See sheet

Other Applications of Integral ( BC

Differential Equations

Y to one side, X to the other & f it

· + C

· a(t) = ft/sec2
· accel = dv/dt

· velocity = dh/dt
· Pert
EXPONENTIAL GROWTH RATE
Eulers Method

1. xn = xn-1 +h

2. yn = yn-1 + h*y’n-1
3. Repeat for n=1,2,3…

Make three columns:
xn
y​​​n
y’n

Continue until xn = whatever number & yn = answer

Infinite Series
Term: denote w/ subscript

SEE PAGE
