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Rectangular Polar Parametric
Point fx)y=y (r,0) orrc6 flt) =x
(x, ) x=rcos@ r2=x?+y? gty =y
y=rsiné r=+.Jx2+ y2 t = 3" variable, usually time
tanf = (%) 0 =tan™! G)
Line y=mx+b rsin@ =mrcos6+b x=t+t,

y— Yo =m(x—Xxp)

g—gsine + rcos@

y=m(t+ty))+b

Usef (to) = (x0,¥0)

fQ) = f'(x)x + £(0) rsing = rcos6+b
where m = f'(x) écos 0 —7rsind to determin b and t,.
(initial condition)
Ax+By+C=0
where Aand B # 0
Plane (X — Xxp) + ny (¥ — ¥p) Vedor form: r=r1ry+ sv+tw
+ n,(z—25) =0 n-(r—ry)=0
where:
y e sandtrange over all real
numbers
e vandw are given vectors
defining the plane
r - e 10 is the vector representing the
2- position of an arbitrary (but
> fixed) point on the plane
0
r cost X
1
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http://en.wikipedia.org/wiki/File:Intersecting_planes.svg
http://en.wikipedia.org/wiki/File:Polar_to_cartesian.svg

Rectangular

Parametric

Circle x2+y?=r?

r =a (constant)

x =rcost+ x,

[=f y=rsint+y,
Ax?>+Bxy+Cy*+Dx+Ey +F 0<t<2m
=0
whereA=Cand B =0
Ellipse (x—h)2+(y—k)2_ r(8) = ab xX=acost + x,
a2 b2 J b cos )2 + (asin6)? y=bsint+ y

=0
B%2 —4AC <0

c = +a® — b2

Eccertricity

a a

system:
120=2"C
co = B

Ax?> + Bxy + Cy*+ Dx+Ey + F

relative to center

Focuslength, c, from center

¢ Va?-— b?

dﬁI-d2=2a

) £ " Sotatefroo@igafe |

[45]
[«}]
d1 / x
do

x=x"cosO —y'sin
y=vy'cosf+x'sinf

New =(x§ yd, Ad = (x, y)
Rotatesthrough angleé from x-axis

0<t<2m

X =x,+ acostcos@ — bsintsinf
y=y.+ acostsinf —bsintcosf
0<t<2m

Where (x.,y.) is center of ellipse and

6 is the angle bateen the xaxis and the
major axis of the ellipse.

22
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http://faculty.eicc.edu/bwood/ma155supplemental/supplemental31.htm
http://en.wikipedia.org/wiki/File:Conic_sections_with_plane.svg

Rectangular

Parametric

Parabola Vertical axis of symmetry: Example:y = x? Vertical axis of symmetry as the-akis:
(x—h)?=4p(y —k) x(t) = 2pt+ h
directrix: y=-p r? cos?0 =rsinb y(t) =pt? +k
focus: 0,p)
2 _ ; . .
x* =4py - Sm29 — tan 0 secd Horizontal axis of _S)./mmetry as the-X
cos4 0 axis:
Ax?>+Bxy+Cy*+Dx+Ey +F x=at?+h
=0 y=2at+ k
B2 —-4AC=0
General Form:
x=At*+ Bt+C
y=Lt>+ Mt+N
Hyperbola (x—h)? (y—k)? a(e? — 1) Eastwest opening hyperbola:

1

a? b2

Ax*+Bxy+Cy>+Dx+Ey+F
=0
B2 —4AC >0

If A+ C = 0, rectangular hyperbola

Focuslength, c, from center

c = +ya?+ b2

Eccertricity
va? + b?

c
£= —= — =5sech
a a

‘r'_—
14+ ecosB

1
—cos™! (— E) <6< cos‘l(

x=asect+h
y=btant+k
_Or_
x = tacosht+ h
y=bsinht+ k

North-south opening hyperbola:
x=atant+h
y=bsect+k

-orz
x =asinht+ h
y =+tbcosht+ k
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Rectangular

Parametric

st dy dr . dy
o "(x) = — —5siné 0 -
Derivative ) dx dy _dg°" T reos d_y qat provldedd—¢ 0
dx —dr oo 0 dx  dx’ dt
qgcos —rsin Ir
2nd " dyy _ d’y i(d_y) i(d_y)
i | SOGE | oo B e &l
dx?  dx \dx dx dx?  dx \dx dx
dt
Integral |
F(x) = ff(x)dx
a
Double b d
Integral Jff(x y) dx dy
a ¢
Trip le bdf (See Volume sedion below)
Integral JJJf(x y,z) dx dy dz
cC e
Inverse If f(x) =y, thenf~1(y) =x y =sinx x=sin"ly (Not applicable)
Functions y = Ccosx x=cos 1y
Inverse Function Theorem y =tanx x=tan"ly
1 — — 1
1y y = cotx x=cot ty
fb) = "(a) y =secx x =sec 'y
whereb = f'(a) y = cscx x=csc”ly
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http://en.wikipedia.org/wiki/File:Riemann_sum_convergence.png

Rectangular

Parametric

Arc Length b J B
L= |ds dx\?  /dy\?
L= [T+ TGP dx = &)+ (@) a
) dt dt
a dr a
ds= |[r2 + (—) de
Proof: do
As = /(x —x)>+ (¥ — ¥)? Circle
As = J(Ax)? + (Ay)? L=s=r0
ds = \/dx? + dy?
dx2 L = (fraction of circumference) -
ds = |dx? + dy? (@) 7 - (diameter)
dy\? L= ( i ) 2r) = 16
ds = dx2+(—y) dx? - \2n m@r)=r
dx
d 2
ds = \/dxz <1 + (_}1) )
d
ds= |1 ayy* d
S = + (a) X
L= fds
Perimeter Square:P = 4b Seearc length Seearc length

Rectangle: P =2l + 2w

Triangle:P=a+b+c
Circle: C ad = 2r

Ellipse:C = (too complex)
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Rectangular

Parametric

Area Square: A= B " B
Retangle: A 3w 4= J-_ 0)12de _ f ® F/(t) dt
Rhombus: A % ab J Zv( )] J 91
Parallelogram:A = th where r = £(6) wheref(t) = xandg(t) =y
: (b1+b3)
Trapezoid A = — h or
Proof: x(t) = f(t) and y(t) = g(t)
Triangle: A 2% bh Area of asector.
Triangle: A= % ab sin(C) A= fs dr = frAe dr = lrz A8 Simplified:
2
Triangle: where arc lengths = r A f y(t) (t) dt
A= \/s(s—a)(s—b)(s—c), o
where s = ZX2*¢
Proof:
Equilateral Triangle: A = %/3s2 6= b b
[ reo ax
Frustum: A = (bl;’bz) h 2
Circle: A Ar2 y =1(x) = 9(t)
Circular Sector: A #:r26 [: B d4F ()
Ellipse: A =aab dx = dt = £'(1) dt
x == —dt=f()
Lateral Cylinder: S = Arh Rotation about x — axis: Rotation about x — axis:
Surface Cone: S &rl _ _
Area S = ony ds S = f27ry ds

b
5= 2nff(x) ST O dx

Rotation about y — axis:

S=f21rxds

Rotation about y — axis:

S:f27txds

5= () (@)

ifx=f®),y=g)as<t<p
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http://en.wikipedia.org/wiki/File:Polar_coordinates_integration_Riemann_sum.svg

Rectangular Parametric
Total Cube: S=6b
Surface Rectaingle: S =21+ 2w + 2h
Area Regular Tetrahedron: S =2bh
Cylinder: S=# (r + h)
Cone: Sarz+arl=ar(r+1)
Sphere: S =p2
Ellipsoid: S ftoo complex)
Surface of For revolution about thex-axis: For revolution about thex-axis: For revolution about thex-axis:
Revolutio b B b
v | asan [re [1+(2) @ | azan[reoso s (B as | Aoy (@) (2) a
=2n | f(x) I X =2m | rcos r 70 =2 |y T It
a a a
For revolution about the yaxis: For revolution about the yaxis: For revolution about the yaxis:
b B b
a=zn [x [1+(2) d a=zn[rsime e (SY s | a=en [0 (&) 4 (2)
= dy y = 4TT rsin T 40 = 4T | X dt dt
a a a
Volume Cubev=g¢g Cylindrical coordinates:

Rectanguér Prismt V= lwh
Cylendar: V 3rzh
Triangular Prism: V=Bh
Tetrahedron: V= bh
Pyramid: V=" Bh
Sphere¥V = gnr3
Ellipsoidt V=7 aabe
Cone: V= bh=" arzh

ffff(x,y,z)dxdydz

ffff(rcos@,rsin@,z)rdzdrde

Spherical coordinates:

ffff(psincpcos@,psincp sin 6, p cos @)

.. p2sing dp de do
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Rectangular

Parametric

Volume of
Revolutio
n

Disc Method Rotation about thex-
axis:

b
V= f 7 [f (0)]2dx

Washer Method Rotation about the
X-axis:

b

V= [rIror - g dx

a

Cylinder Method Rotation about
the yaxis:
b

V= f 2mx f(x) dx

a
b

= f (circumference) (hight) dx

a

Disc Method

COylindrical Shell Method

¥
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