2012 AERO BOARD EXAM REVIEW

Mathematics

V=Ilwh
S.A.=2lw + 2lh + 2wh

Geometric Formulas
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V= Bh
LA.=hp
S.A.=LA. +2B

V=5 mr2h
LA.= 7rl
SA=mr(l+7r)

2 =a+ 2

1.6. Properties of Real Numbers
- i For ——
For Addition For Subtraction Multiplication For Division
Commutative |a+b=0b+a a—b#b—a ab=ba a/b#bla

Associative | (a+b)+c =a+(b+c) | (ab)yc#a(b—c) |(ab)c=a(bc) (axb)=c#a+(b+c)

Identity O+a=a&a+0=a [a-0=a asl=a& lea=a |a+1=a
a+(-a)=0& _ llaea=1& I

Inverse o) b= a-a=0 asl/a=lifa=0 a+a=1ifa=0

Distributive AN ,§\ AN

Property alb+c)=ab+ac a(b-c)=ab-ac ~cﬁkb) =—ab—ac —-a(b-c)=-ab+ac

Ifa=bthena+c=b+c

1.7. Properties of Equality

Addition Property of Equality

Multiplication Property of Equality

If a = b then ac = be

Multiplication Property of 0

Oeg=0anda e 0=0

Real Numbers
(points on a number line)

Rationals (can be written as a
quotient of integers)

Irrationals (can’t be written
as a quotient of integers)
7£=3.1415927....

J2 =1.41421356...

Integers
w2 A 05 15 2. 850

Whole Numbers
01,293, .

Natural Numbers
1,2, 3.

The laws of Nature are but the mathematical thoughts of God. (Euclid)

“The essence of mathematics is not to make simple things complicated, but to
make complicated things simple.” -S. Gudder

“Do not worry about your problems with mathematics, I assure you mine are far
greater” -Albert Einstein

“Math is like love -- a simple idea but it can get complicated”
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Work : If a force of ¥ (x) moves an object

b
ina<x<#, the work done is W:LF(x)dx

Arc Length Surface Area : Note that this is often a Calc II topic. The three basic formulas are,

5 E 5
L= j ds 54 =j 2n v ds (rotate about x-axis) S84 = j 2nx ds (rotate about y-axis)

where dsis dependent upon the form of the function being worked with as follows.

ds = 1+(%)2dx if y= f(x), asy<h  ds= (%)2+(%)2 dt if x= f£(t).y=g(1),

dsm 1+( ) dy if x=f(y), asy<h di=yfrf+{2 ) do if r=£(8), a<8§§
With surface area you may have to substitute in for the x or y dependin, N

match the differential in the ds. With parametric and po %you 6 y neell to substitute. “
An improper integral is an mte ﬁ.mte ].muts scon ’Lmtegrands
Integral is called con ts and has rgent if the limit

his

doesn’t exist or has m is typically a C

Infinite Limit
@ : t
J, fG)ae=limf, s(x)a

J._B;f(x)dx = J._wa(x)dx+ J.:uf(x)dx provided BOTH integrals are convergent.

2. I_lf(x)dx: tim [ f (x)dx

f—-m

Discontinuous Integrand
b b
1. Discont. at a: L Six)de= ]imJ. S(x)dx

tsat vt

2. Discont. at b :J.:f(x)dx

Comparison Test for Improper Integrals : If f(x)z gi{x)=0on [a,=) then,
1. Ifjwf( Jdx conv. Lhenj x}dx conv. 2. Ifj

Useful fact : If > 0 then J. —-ex converges if p > 1 and diverges for p<1.

Approximating Definite Integrals
b
For given integral j S{x)dx and a n (must be even for Simpson’s Rule) define Ax= bn;“ and

divide [a,b] into n subintervals [xn,xl], [xl,xz], e
Ax[f(xf)+ f(x;‘)+---+f(xn)], % is midpoint [x_,x,]
—~+2f(xn_1)+f(xn)]
"'+2f(xn—2)+4f(xnfl)+f(xn )]

[x,g i ”] with x; =« and x, =5 then,

Midpoint Rule : jb f(x)dx~
Trapezoid Rule : J.jf(x)dxm %[f(xn)-# 2f(x )+ +2f(x)+

Simpson’s Rule : j:f(x)abcz %[f(xuﬁ 41 (x)+21(x)+

Average Function Value : The average value

off( )on azx=h IS_f;vg aj'jf(x)dx

=tim [ f (x)ax

. Lo ] ° b i
3. Discontimuity at @ <c¢ <b : _f Fx)dxe= _f f(x)dx+j S {x)dv provided both are convergent.

x)dx divg. then j Sfx)dx divg.

Parabola:

Conic Section Formulas

y =a(x-h)’ +k

If a> 0, opens up
If a <0, opens down
Vertex: (h, k)
Focus: (h, k+p)
Directrix: y = k-p

KAXIS of Symmetry: x =h

X = a(y-k)2 +h

If a> 0, opens right

If a <0, opens left
Vertex: (h, k)

Focus: (h+p, k)
Directrix: x = h-p

Axis of Symmetry: y =k

C p=_1
\e p 4a
Elllpse X + vy =1 x + vy =1
2 b2 b2 a2
Center: (0, ) 0 Center: (0, ) 0
Foci: (c, 0), (-c, 0) Foci: (0, ¢), (0, -¢)
Vertices: (a, 0), (-a, 0) Vertices: (0, a), (0, -a)
y Intercepts: (0, b), (0, -b) x Intercepts: (b, 0), (-b, 0)
Major xis: XAxis a Major xis: yAxis a
Minor Axis: y axis Minor Axis: X axis
Length of Major Axis: 2a Length of Major Axis: 2a
Length of Minor Axis: 2b Length of Minor Axis: 2b
czzaz—bz, a>b>0
Hyperbola: Transverse Axis: Horizontal
_2 - Ji =1 Center: (0, 0)
2 B Foci: (c, 0), (-c, 0)
Vertices: (a, 0), (-a, 0)
Asymptotes: y=+ b x
a
Transverse Axis: Vertical
2 2 _ .
y - x =1 Center: (0, 0)
a? b Foci: (0, ¢), (0, -¢)
Vertices: (0, a), (0, -a)
Asymptotes: y =+ ax
b
=a’+b’
Circle: (x—h)’ + y-— k)’ =1’ Center: (h, k)
Radius: r
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