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Analytic Geometry; Parabolas. EIUpses, and Hypemolas r 
Tuesday, April 22, 1997 
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Parabolas 

• 	 A parabola is the set ofall points in a plane that are equidistant from a fixed point called 
the focus and a line called the directrix. 

The axis ofa parabola is the line that passes through the focus and is perpendicular to the directrix. A parabola is 
symmetric about its axis. 

The length of'the latus rectum is 4a The enpoints of'the latus rectum are given by (h - 2a. k + a) and (h +2a, k +a). 

a is the distance from the vertex to the focus and also the distance from the vertex to the directrix. The latus rectum and 
the dired:rix are also parallel. to each other. The parabola never crosses the directrix. 

Parabola wi1k Horizontal Directrix Cup and down) 

General Form: Ar +Dx+Ey+F = 0 
Standard Form: Center at (h, k) 

(x-hi = 4a(y- k) wheoitopensupward 

(x - h)2 = -4a(y _ k) when it opens downward 

Vertex at the origin, f'ocus·at (0, a>: :x2 = 4ay when it opens upward 

'''-.-- ­ Vertex at the origin, focus at (0, -a): x2 = -4ay when it opens downward 

Parabola with vertical Directrix Oeft And riabtl 

General Form: Cy2 + ])x +Ey +F =0 
Standard Form: Center at (h, k) 

(y _ k)2 = 4a(x-h) wbenitapellStotheright 

(y _ ki = -4a(x _ h) when it opens to the left 

Vertex at origin, focus at (a, 0) y2 =4ax when it opens to the right 

Vertex at origin. focus at (-a, 0) y2 = -4ax when it opens to the left 

( 
"-...-­

\ PdobU1S (~) 

., ..~ 

-~ 




Analytic Geometry: Parabolas, Ellipses, and Hypetbolas(' Tuesday, April 22, 1997 
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EIIi!ses 
• 	 An ellipse is the set ofaD points in a plaDe the sum ofwhose disUmces from two fixed points is a constant. Each 

ofthe two fixed points is caJled a foc:us oftbe ellipse. (foci) 

The point halfway between the foci ofan ellipse is called the center ofthe ellipse. The line segment 
through the foci that terminates on the ellipse is called the major a;cis. The line segment through the 
center, perpendicular to the major axis, and terminating on the elliPse is called the minor axi8. The ends of 
the major axis 8R called the vertices ofthe ellipse and the ends ofthe minor axis 8R called the covertices. 
Each of the line segments passing through the foci, perpendicular to the major axis. and terminating on the 
ellipse is called a latus rectum. (plural: 1atus recta) . 

Ellipse with Horizontal Major Axis 
General Form: Ax2+ Cy2 + Dx + Ey + F =0 

Standard Form: (X_h)2 (y_ k)2 . Center at origin: x2 y2 
.....:..--a~2-+ b2 = 1 -+--1 a2 b2 ­

Vertices: Vl(h - a, k) and V2(h + a, k) Length of latus recta = 2b2 

a 
Covertices: CVl(h. k - b) and CV2(h, k + b) ~ofrrmjorwas=2a 

Foci: Fl(h - c, k) and F2(h + c, k), where c'- = Ql_ b2 Length ofminor was := 2b 

Ellipse with yertiRaI Major Axis 
General Form: M + Cy + Dx + Ey+ F = 0 

Standard Form: (y-ki (X_h)2_ Center at origin: y2 X2 
a2 + b2 -1 -+-=12 b2a

Vertices: Vl(h, k - a) and V2(h, k + a) 	 Length oflatus recta = 2b2 

a 
Covertices: CVl(h - b, k) and CV2(h + b, k) Length ofmajor was = 2a 

Foci: Fl(h, k - c) and F2(h, k + c), where c! =~ _b2 Length ofminor was =2b 


"---"" 

Vertex - Center = a 
Covertex - Center = b 
Foci - Center =c 

Eccentricity: Jal-bl 
e= 

a 
Sum ofdistances from any point on ellipse to the foci: 2a 
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Analytic Geometry: Parabolas, Ellipses, and Hyperbola 
Tuesday, April 22, 1997 

HIJ!!rbolas 
• 	 A ~la is the set ofall points in a plane the difference ofwhose distances from two 

fixed poInts, 
" 

called foci, is a constant 
." .... 

The ~~~)h\ttwQ.foci.or vertices is called the ~enter of1he ~ The tine segment ~ the 
two vertlces IS called the trtms'IIerH axis ofthe ~ The line segment passmg tbrougb. eaeh fucus perpendicular to 
the transverse axis and terminating on the hyperbola IS called a IsIus rectum. A b:yperboIa has two linear asymptotes. 
which intersect at the c:entec. The tine segment 1hat passes through die center ofthe hyperbola perpendicular to die 
transverse axis and 1hat terminates on oppoSite"sides ofdie rectangle formed by 1he asymptotes is called the conjugate 
axis. 	 ' 
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Hm;rbola with Horizontal Iransverse Axis (Ie.~+-~ r'jt.d-) 
General Fonn: Ax2 +Cy2 + Dx + Ey +F= 0 Length ofLatus Recta = 2b2 

a 

Standard Fonn: (x-hi _ (Y-2ki = I 
a2 b 

Asymptotes: y-k =±! (x-h) 

Vertiees: VI(h - a. k) and V2(h + a. k) 
Ends ofConjugate Axis: EI(h. k - b) and E2(h. k +b) 
Foci: FI(h - c, k) and F2(h + c, k), where c'- =a2 +b2 

Hm;rbola with vertical Transverse Axis l op ~ d.el.·.Il,-") 
General Fonn: M +Cy2 +Dx+ Ey +F = 0 Length ofLatus Recta = 2b2 

a 

(y_k)2 (x-hf 
a" b2 = I 

Asymptotes: y-k = ±: (x-h)
Standard Fonn: 

Vertices: VI(h, k - a) and V2(h. k + a) 
Ends ofCotYugate Axis: EI(h - b. k) and E2(h + b, k) 
Foci: FI(h. k - c) and F2(h. k + c), where c'­ = cl +b2 
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Volume of ~3 Volume of 

ofa 
cone 
== nr2h 

a sphere 3 cylinder == ltr2h. """3 

)) 

GEOMETRY - Formulas TRIGONOMnRY ;'" ~ 
C3 


Perimeter =2(1 + w) 
I--_-'-'Arc:=ea=-== I x w 

Area of ~CAABC==bh i 
2 I 

lh 
I 

A b B 

Surface area of Surface area of 

SgP~~:_~ ~~inder2nm + 2nr24~r2 
'" " _J_ h 

A~!!!~~_i!~~1)9IeS: 


k aright 
angle is 

90° 

.. C\ .. 
a straight angle is 180° 

f------- equilateral triangle 

A3~~m60" equal length, 
3 anl1lesof 

60 each 
60" 60" 

angle, side, angle~~ 
Circle theorems: (j La=~ -- ­

angles 
b subtended @ C is the,eQb=~

POlsa Pi on the same center of 
diameter arc AS the circle 

B 
Volume == I x w x h 

c2=a2 +b2 B 

(Pythagorean LJ
theorem) c 0 

Area of 
AABC==ab.• 2 Abe 

~ an~eangle is less 
than 90" 

G 1 complete 
angle of 

rotation == 360" 

2 sides of 
equal length,u-~· 

base angles 

.are equal 

side, side, side 
side, angle, side 

~J~~S:___________________________________________________ _ 
I • Iy, 

Equation of a straight line 

Y-Yl m(x-x,) 

where m =slope = ~ == !J.y- == Y2 - Y, 
run !J.x X2-X, 

or 
y=mx+b 
where m slope, b == y-intercept

/ x 

~---------------------- I 
sine =t (opPosite/hypotenuse):::1/ csc(l 

~, 
, 
i 

cose =~ (adjacentlhypotenuse)=1/sec(l 

tane = { (opposite/adjacent)=1/cot9 

tane =sine/case sin (A+B) == sin A cos B + cos A sin B
sin2e+cos2e == 1 
1+tan2e = sec2e sin (A-B) = sin A cos B - cos A sin B 

: 

i 1 +cot2e == csc2e cos (A+B) = cos A cos B - sin A sin B 

I cos29-sin2e == cos2e 
cos (A-B) =cos A cos B + sin A sin B i 

i 

,~ 
sin 45° == tan (MB) = tan A + tan B 

i-tan A tan B 
cos 45°:: 

tan (A-B) = tan ~ -too B 
tan 45° = 1 1+tanAtanB

i 

.~ 
sin 30° =.L sin60° = va

2 2 
cos30· = va cos60° == l 

2 2 

tan 30° =fa tan 60° =-13 
-IS 

Quad II Quad I i
CAST ..sin+ I' all ratios+ Value of trig ratio 

Quad III Quad IV 
0 0 n/2 

3n/
2 21ttan+ cos+ 1t 

'L-
sin 0 0 1 0 -1 0Sine -.L==---L"'~ 

Law: sinA sinB sinC coso 1 0 -1 0 1 
tan 0 0 00 0 -00 0Cosine a2 = b2+ c2 - 200 cos A l _______ 'c-:- -----_ 

Law: b2 =a2 + c2 • 2ac cos B v 00 undefined (infinite) 
c2 ==a2+ b2 • 2ab cos C L ~ 
~ 

9",1 radian 

~LJX 2lt radians = 3600 

b 
I . 

,. 
~~-is more than 

90° but less 

than 160" 


two complementary angles 

- add up to 90" 
 .. 

two supplementary angles 

. add up to 180° 


scalene triangle 

no sides equal, 


equalz:s;: 
... 

nypmenuse, ~ 

~e L~ 

Qlh C 

. I 0 

1\ B 
Area of ASCD=bh 

Circumference G-L 
of a circle == 2nr 

Area of a circle == nr2 
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