Analytic Geome
Tuesday, April 22, 1997
Parabolas

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

The axis of a 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 directrix are also parallel to each other. The parabola never crosses the directrix.

General Fom: 4,2 4 Dx4+ Ey+ F=0
Standard Form: Center at (h, k)
(x—h)2=4a(y—k) when it opens upward

(x_h)2 = _4a(y_k) when it opens downward

Vertex at the origin, focus at (0, a): when it opens upward

x* =4ay

Vertex at the origin, focus at (0, -a): when it opens downward

x* =-4qy

General Form: 2 4 Dx+ Ey+ F =0
Standard Form: Center at (h, k)

(y—k)2=4a(x"“h) when it opens to the right
(y_k)2=_4a(x__h) when it opens to the left

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

. An ellipse is the set of all ponts in a plane the sum of whose distances from two fixed points is a constant. Each
of the two fixed points is called a focus of the ellipse. (foci)

The point halfway between the foci of an ellipse is called the center of the ellipse. The line segment
through the foci that terminates on the ellipse is called the major axis. The line segment through the

center, perpendicular to the major axis, and terminating on the ellipse is called the minor axis. The ends of
the major axis are called the vertices of the ellipse and the ends of the minor axis are 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: latus recta)

Ell {th Hori | Maior Axi
General Form:  4x* + Cy* + Dx+ Ey+ F =0
Standard Form: (x- h)z (y- k)z Center at origin: x? yz
7t =1 =t 2=
a b a b
Vertices: V1(h - a, k) and V2(h + a, k) Length of latus recta = 254
a
Covertices: CV1(h, k - b) and CV2(h, k + b) Length of major axis =2a
Foci: Fi(h-c,k)and F2(h+ ¢, k), where 2 =42 _5?  Length of minor axis =2b
Elli ith Vertical Maior Axi
General Form:  gx? + Cy? + Dx+ Ey+ F =0
Standard Form: (y- k)2 (x- h)2 Center at origin: yz %2
7 + 3 = 1 -—2-'-{-'--2- = 1
a b a b
Vertices: V1(h, k - a) and V2(h, k + a) Length of latus recta = 2p?
a
Covertices: CV1(h - b, k) and CV2(h + b, k) Length of major axis =2a

Foci: Fi(h, k-¢)and F2(h,k+c), where 2 -2 _p*  Length of minor axis =2b

Vertex - Center =a
Covertex - Center =5
Foci - Center=c¢

Eccentricity: Ja—p?

=

a
Sum of distances from any point on ellipse to the foci: 2a
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Hyperbolas

. A la is the set of all points in a plane the difference of whose distances from two

fixed points, called foci, is a constant.

The point halfway between thetwe foci.or vertices is called the cemter of the hyperbola. The line segment between the
two vertices is called the fransve 'axisofdwhyp%x}daTheﬁmsegnmﬁpssing&mughmhfocusperpmdicdum
the transverse axis and terminating on the hyperbola is called a Jatus rectum. A hyperbola has two linear asymptotes,
which intersect at the center. The line segment that passes through the center of the hyperbola perpendicular to the
transverse axis and that terminates on opposite sides of the rectangle formed by the asymptotes is called the conjugate

axis. )
.

: ) Horizontal Transverse Axis (leSt and f}_jk’f’)
General Form:  4x? 4+ Cy* + Dx+ Ey+F=0  Lengthof Latus Recta = 28
a

Standard Form:  (y R} (y-k) Asymptotes:
P !

Vertices: V1(h - a, k) and V2(h + a, k)

Ends of Conjugate Axis: E1(h, k - b) and E2(h, k +b)

Foci: F1(h - ¢, k) and F2(h + ¢, k), where ¢ = 4% 4 p?

b
y-k=:t-a-(x-—h)

Hyperbola with Vertical Transverse Axis (vp and dewn)
General Form:  45? + Cy* + Dx+ Ey+ F=0  Length of Latus Recta = 25
a

Standard Form: - k) - As otes:
C-b ~(xb’h)2 _ ymptotes:___ +2 e

Vertices: V1(h, k - a) and V2(h, k + a)
Ends of Conjugate Axis: E1(h - b, k) and E2(h + b, k)

Foci: F1(h,k - ¢c) and F2(h, k + ¢), where 2 = 42 4+ p?
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GEOMETRY - Formvulas TRIGONOMETRY
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| o . o Equation of a straight line
Perimeter = 2{ + w) A B y=¥i=mix-x) )
Area =1 X W Volume =1xw xh Area of ABCD=bh where m = slope = 58 -—-%l‘::—._yz"y‘
Area of c c?=a? + b? B ’ X Xg=Xy
AABC =bh {Pythagorean | 3; mx + b
2 theoremy) g al A where m = slope, b = y-intercept
Area of Cfnrcu(nf?renge N = D=y P
|amBc=a Lot of a circle = 2nr
8 2 Area of a circle = nr2
Surface area of | Surface area of Surface area Volumeof A | o SmImSoomosemmnoremrmmeeomemseoesenemesonenomonenens
sphere = 4rr? | cylinder = 2nrh + 2mr2| of 2}2 ogne;s s |apyramid sind =Y (opposite/hypotenuse)=1/sgcg
. = n
o [h =Bah cosf =§ (adjacent/hypotenuse):”secg ! y
- g g?g" me /;\ (B =area tan@ =% (opposite/adjacent):V cotd )
cone of base) [/ .. -  —
Volume ot = 2 hara tan = S8, .y . ‘
_ 4z® | Volume of =mh u an cos8 = '
a sphere = 23 ey 2 wan T S0+ cos?0 = 1 sin (A+B) = sin A cos B+ cos Asin B
: 1+tar?d = sec?0 sin (A-B) = sin A cos B ~cos A sin B
Anglesand triangles: ... | Do 208 (A+B) = 005 A cos B-sin Asin B
aright anacute an obtuse angle I ° - oo cos (A-B)=cos AcosB+sinAsinB
rigl —B} =
angleis angle is less is more than ! sin45° =1 tan A+tan B ‘
90° QO° than 90° 80° but less V2 tan (A+B} =
than 180° o8 45° = 1 1-tanAtan B
ob = e »
/\ O 1 meg twoméaéyoﬂangles tan 45° = 1 tan (A-8) “T+tanAtan B
- - - et rotation = 360° | two supplementary angles
a straight angle is 180° - add up to%“ sin30° = 32- sin60° = g
equilateral triangle isosceles triangle " scalene triangle cos30° =¥3  cosB0° =1
3 sides of 2 sides of no sides equal, 2 2
hod\ edualfength, equal fength, no angles tan 30° = .1 tan 60° =v3
3 angles of base angles equal V3
A \ 60" each . are equal Quad |
60°_, 60 " CAST alratiost | Value of trig ratio
3
Congrvencycases: ; 8 0" ® T 2n
e : snB |01 10i-110
side, side, side hypotenuse, J Sine —a=Db = c
/\ /\'\A\ side, angclg' sidei side Law: sinA sinB  sinC cos@ |10 |-1;01]1
. angle, side, angle [ N , N : '
§ i Cosine  a?=b?+c?-2bccos A tan® |0 |® |0 ][0
. . . Law: b2=a?+ ¢2- 2ac cos B ‘ oo undefined (infinite)
Circletheorems: G?= a2+ b 20 cos G
D
Za= .I{b A 8=1 radian
, angles ians = 360°
; o Zx=90° subtended Cisthe 2 radians = 360
PQisal”® on the same Q center of
diarmeter arc AB b the circle
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