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RIGHT TRIANGLES

Pythagorean Theorem: 
[image: image113.png]FINDING PARTICULAR TERMS OF A BINOMIAL EXPANSION. In the binomial e€xpan-
sion of (a + b)", r, the index of the terms, starts at 0 in the first term and goes up to n in
the n + 1 st term. Thus the index r is equal to j— 1 in the jth term. If a particular term is
desired, it is generally thought of as the j + 1st term; then r is equal to j and the value of
the 7+ 1 st term is given by




Geometric relationships: 
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Median to hypotenuse: 
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GENERAL TRIANGLES
Law of Sines:
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Law of Cosines:    
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Inscribed and Circumscribed Circles 
K = area of ∆ABC
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r = radius of inscribed circle

R = radius of circumscribed circle = 2r
Area of triangle: 
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Heron’s Formula: 
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Inscribed Radius:
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Circumscribed Radius: 
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Altitude 
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Altitudes of a triangle intersect at orthocenter
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Angle Bisector 
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Angle Bisectors meet at the incenter, center of triangle’s inscribed circle 

Angle Bisector Theorem: 
[image: image17.wmf]a

m

b

n

=


Length of Angle Bisector:
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Median 
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Medians of a circle intersect at centroid 
Along the median, distance from a vertex to centroid is twice distance from centroid to opposite side
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Length of Median: 
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Two secants: 
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Secant and tangent:  
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REGULAR POLYGONS 
n = number of sides in the polygon

s = length of each side 


[image: image25.wmf]q

 = measure of one of the interior angles 

r = radius of inscribed circle

[image: image79.emf][image: image80.emf]R = radius of circumscribed circle
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Rctangular Solid 
[image: image83.emf]Rectangular Solid

[image: image84.emf]Surface Area: 
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Volume: 
[image: image26.wmf]lwh


[image: image87.emf]
[image: image88.emf]
[image: image89.emf]
[image: image90.png]Regular
Octagon

Equilateral

Triangle Suare

Regular
Dodecagon

Regular
Pentagon

Regular
Decagan

Regular
Hexagan




[image: image91.emf]POINTS AND LINES
For points P1(x1,y1) and P2 (x2,y2) in rectangular coordinate plane: 

Distance between P1 and P2: 
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Slope m: 
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Angle 
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 between two lines of slopes m1 and m2: 
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Distance Formula: Distance (d) from Point P1 (x1,y1) to Line of form
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Midpoint Formula for midpoint between P1 (x1,y1) and P2 (x2,y2)
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TRIANGLES
[image: image92.png]
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CONIC SECTIONS

PARABOLA : for a given point (the focus) and a given line not through the focus (directrix), a parabola is the locus of points such that the distance to the focus equals the distance to directrix 
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CIRCLE: A circle is the locus of all points equidistant from a central point.
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 (x - h)2 + (y - k)2 = r 2
ELLIPSE: the locus of points P such that the distances from P to two fixed points is a constant; [image: image35.png]PF,+PF, = 2a
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[image: image100.png]Foci on x-axis
Equation: + > =1
a? b2
where b2 = a2 -2
Note:a>b,a>c

Vertices: (-a, 0), (a, 0)
Center: (0, 0)



HYPERBOLA: the locus of points P such that the absolute value to the difference of the distances from P to two fixed points is constant; [image: image36.png]|PF\~PF,| = 2a




[image: image37.png]Foci on x-axis

Foci on y-axis

Foci: F(~c,0), Fy(c,0)
Vertices: (-4, 0), (a, 0)
Center: (0, 0)

Foci: F|(0,—c), F,(0,¢)
Vertices: (0,-a), (0, a)
Center: (0, 0)

2 2
Equation: %-% =1

where b2 = c?-q?
Note: c>a, c>b

where b2 = ¢2-qa?
Note: c>a, c>b

Asymptotes: y = :tsx

Asymptotes: y = :tgx

Fig. 38-6





[image: image101.png]Foci on y-axis

x2

2
Equation: ﬁ + y2 1

a
where b2 = a2 -2
Note: a>b,a>c

Foci: F1(0,—c), F,(0,c)

Vertices: (0, -a), (0, a)
Center: (0, 0)



[image: image38.png]Shifting the center of the curves from the origin to the point (h, k) is reflected in the equations by
replacing x with x—h and y with y - k respectively. Hence the shifted curves can be described as fol-

lows:
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	EQUATIONS FOR CONIC SECTION CURVES

	Curve
	General Equation
	Notes
	Example

	Circle
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	center of circle = (h, k)
 radius = r
	x2 + y2 = 49

	Ellipse
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	length of major axis = 2a 
foci at c and –c 
b2 = a2 –c2
center = (h, k)
	x2 + 25y2 = 49

	Hyperbola
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	foci at c and –c
 a2 + b2 = c2 
center = (h, k) 
equation of asymptotes: y = ±(b/a)x
	[image: image42.jpg]o





	Parabola
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	axis of symmetry: x = h 
vertex = (h, k)
	(x-7)2 + 1 = y


POLYNOMIALS
[image: image45.emf]
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[image: image103.emf]
Quadratic Formula for ax2+bx+c=0
PROBABILITY

[image: image48.emf]
[image: image104.emf]
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BINOMIAL EXPANSIONS: binomials or other two term quantities raised to integer powers 
[image: image51.png]MANY PATTERNS have been observed in the sequence of expansions of (a+b)". For
example:
1. There are n + 1 terms in the expansion of (a +b)".
2. The exponent of  starts in the first term as n, and decreases by 1 in each succeeding

term down to 0 in the last term.
3. The exponent of b starts in the first term as 0, and increases by 1 in each succeeding

term up to # in the last term.




[image: image52.png]THE BINOMIAL THEOREM gives the expansion of (a+5)". In its most compact form
this is written as follows:

n
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[image: image53.png]The symbols | " | are called the binomial coefficients, defined as: | " | = i i
r o r ri(n-r)!
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[image: image55.png]EXAMPLE 2: Find the fifth term in the expansion of (a +b)'¢.
Here n = 16 and j+1 = 5, thus j = 4 and the term is given by

n | n-jpi = | 16 |g16-4ps = __le! 16-4p4 = 12p4
(j)a" bi [ . ]n b —4!(16_4)!a b 1820a'2b’




Find the sum of the coefficients of expanded form of (x+2y)5
Fast Way: Add coefficients of x and y and then raise to the power ; in this case, 1+2=3;  35=243

INTEREST RATES 
Simple Interest
The simple interest I on an amount of P dollars for t years at interest rate r per year is I=Prt .
 

The future value A of P dollars at simple interest rate r for t years is A = P(1 +rt).

 

The present value P of a future amount of A dollars at simple interest rate r for t years is P =     A   .











      1 + rt
If D is the discount on a loan having maturity value A at simple interest rate r for t years, then D = Art .
If D is the discount and P the proceeds of a loan having maturity value A at simple interest rate r for t years, 

then P = A – D or P = A(1 – rt ). 

 
Compound Interest

If P dollars is deposited for n time periods at compound interest rate i per period, the compound amount (future value) A is A = P( 1 + i )n. 
 

The present value P of A dollars at compound interest rate i per period for n periods is 


P =     A      =   A(1 + i) –n.


       (1 + i )n 
 

The effective rate corresponding to a stated interest rate r per year, compounded m times per year, is 


re = ( 1 + r/m )m – 1.
 

Continuous Compound Interest

If P dollars is deposited for t years at interest rate r per year, compounded continuously, the compound amount (future value) A is A = Pe rt .
 

The present value P of A dollars at interest rate r per year compounded continuously for t years is P =  A   .
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ARITHMETIC AND GEOMETRIC SEQUENCES

[image: image56.png]AN ARITHMETIC SERIES IS THE INDICATED SUM of the terms of a finite arithmetic

a. For an arithmetic series,
1

sequence. The notation S,, is often used, thus, S, =
k

"M

S, = g(a1+a,,) S, = g[za1 +(n-1)d]




[image: image57.png]A GEOMETRIC SERIES IS THE INDICATED SUM of the terms of a geometric sequence.
For a geometric series with r# 1,





[image: image58.png]INFINITE GEOMETRIC SERIES. It is not possible to add up all the terms of an infinite geo-
metric sequence. In fact, if |r] 2 1, the sum is not defined. However, it can be shown in
calculus that if |r| < 1, then the sum of all the terms, denoted by S, is given by:
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[image: image60.png]SERIES IDENTITIES: The following identities can be proved by mathematical induction:

n

Sa+r X b= Y (a+b) Ta-Tbh=3 (@-b) Tcag=c3F g
- = = e T3} k=1

k=1 k=1 k=1 k=1 k=1
n n n
3 ceocn § ko2l e
k=1 k=1 2 k=1
i 2(n +1)? o4 nr+D2r+1)(3n2+3n-1)
3ok =TT T k4=
k=1 4 k=1 30




Area, K, is the sum of three smaller triangles, ∆AOC, ∆COB, and ∆BOA. 


Area of ∆AOC = � EMBED Equation.COEE2  ����Area of ∆COB = � EMBED Equation.COEE2  ����Area of ∆BOA = � EMBED Equation.COEE2  ���











� EMBED Equation.COEE2  ���





Two intersecting chords  





Intersecting chords 





� EMBED Equation.COEE2  ���





Angle Measurements





Two Secants





� EMBED Equation.COEE2  ���





Inscribed Angles





� EMBED Equation.COEE2  ���





Sum of Interior Angles: 	� EMBED Equation.COEE2  ���


Interior Angle Measure: 	� EMBED Equation.COEE2  ���


Area: 			� EMBED Equation.COEE2  ���





� EMBED Equation.COEE2  ���








Pyramid 


� EMBED Equation.COEE2  ���


� EMBED Equation.COEE2  ���





Parallelogram: Area = bh 	Triangle: Area = � EMBED Equation.COEE2  ���	Trapezoid: � EMBED Equation.COEE2  ���








PAGE  
1

[image: image107.png]Line of
symmetry




[image: image108.png]|
|
|
|
,,,,, —b - ———diedik grectic
= o



[image: image109.png]


[image: image110.png]= —b++/b* —dac

2a



[image: image111.emf][image: image112.png]n )an—jbj



_1207070306.unknown

_1207079105.unknown

_1207082416.unknown

_1207106370.unknown

_1207106503.unknown

_1207106535.unknown

_1207106563.unknown

_1207106467.unknown

_1207082418.unknown

_1207082419.unknown

_1207082417.unknown

_1207082414.unknown

_1207082415.unknown

_1207080129.unknown

_1207080604.unknown

_1207082413.unknown

_1207080603.unknown

_1207080128.unknown

_1207076720.unknown

_1207077117.unknown

_1207077297.unknown

_1207079023.unknown

_1207077256.unknown

_1207076981.unknown

_1207071025.unknown

_1207071814.unknown

_1207076062.unknown

_1207076681.unknown

_1207071907.unknown

_1207071490.unknown

_1207070344.unknown

_1207068043.unknown

_1207069690.unknown

_1207069991.unknown

_1207070136.unknown

_1207069726.unknown

_1207068748.unknown

_1207068791.unknown

_1207068544.unknown

_1207068740.unknown

_1207068561.unknown

_1207068518.unknown

_1207067539.unknown

_1207067952.unknown

_1207067978.unknown

_1207067868.unknown

_1207065348.unknown

_1207065421.unknown

_1207065096.unknown

_1207065260.unknown

_1207065027.unknown

