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Bifolium Circle

(a)

| 0 /‘/ — X
o X \\_J

(x* + yH)? = ax?

r = gsinfcos®d x4y = gt
r=a
Cardioid (b) ’ v
Y P
a”

xt + y? = 2ax
r=2acos§

©)

(x? + y? = ax)* = a’(x? + y?)
r =a(cosf + 1)
or
r=a(cosé - 1)
IPPA = AP = a}

Cassinian curves

2 2 _
See: Qvals of Cassini x* + y* = ax + by

r=acos§ + bhsing

Catenary, Hyperbolie cosine Cissoid of Diocles

o X

yia—-xy=x>
r=asinftan§
{OP = AB]

X
y = E. (exll + e-x/a) = acosh ;_r'
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Cochleoid, Oui-ja board curve Bax>b

P
b
/

[o] X

(r = a)’(x? + y7) = by?
DY 2 X r=acscd £ b
[P'A = AP = }]

Conic sections
See: Circle; Ellipse; Hyperbola; Parabolz

\/

Cosecant curve

Y
(x* + yHtan'(y/x) = ay
/ rd = asin 8

Cornpanion to the cycloid

>

y=csex

Cosine curve

Y
v = a(l - cos¢) - 2y}

{OB = 4B)
(This is a sinusoid)

—
A
[}

Cotangent curve
Conchoid of Nicomedes

(@ a<bd Y

/1,

b Sy S ot ey B e vt st e et B
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Cubical parabola {special) Cycloid (vertex at origin)

Y
Y|
K @
0 \T)] ar X
X
x = 2aarcsin Vy/2a + V2ay - ?
x = alg + sin ¢}
y =-a(l — cos¢)
y=ax’, a>0
rl = ls.f:czﬂlanﬂ, a>0
a : Cycloid, curtate
Cubical parabola (gencral)
Y
X
8 [o] OI 2a:r
A x = ap — bsing
y =a-~bcoso
[O X a>b

y=ax’+bx'+cx+d a>0

(48 = BC] Cycloid, prolate
(abscissaof B = —b/3a)

Curtate cycloid
See: Cycloid, curtate

Cycloid (cusp at origin)‘ % %
‘ ¢la
! q}o ar Ux |
X =a¢d - bsing
y=a—bcoso
X = @arccos —y=p\/2ay—-yz a<b
x = a(¢ — sin @)
y =a(l — cos )
{For one arch: arclength = 84; - Deltoid
area = 3ra?) See: Hypocycloid of three cusps
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Filipse

Y
Bi(o.b)
P
F @ F \A (a,0)
o X

xa? + yiht =1

X = gcos ¢
y =bsing

[BF' = BF = a, PF' + PF = 2a]

Epicycloid

(@ 2

o [<X

x = (a+ b)cos¢ — bcos(a + bq&)

b
y = (a+b)sin¢~—bsin(azb¢)

Equiangular spiral.
See: Spiral, logarithmic or equiangular

Equilateral hyperbola
See: Hyperbola, cquilateral or rectangular

Evolute of ellipse

Yl(0,8)
(o.b)
(a.0)
0 (A0) | X
(ax)?* + (by)? = (a® — 1)
x =Acos’¢
¥ = Bsin' ¢

[4 = (@’ - bY)/a, B = (a® - b¥)/b)

Exponential curve

(a0
Y
Tl
o] X
@a<0
Y
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Folium of Descartes

Y X

'yt~ daxy =0
Jag/{l + ¢}
3ap’/(1 + 4°)
3asinfccsd
sin’6 + cos'd

—t—
K
Il ]

{asymptote: x + ¥ + a = 0]

~Gamma function

[ jT(n)

l‘(n'):f x"letdx (n > Q)
0
Iy
r(n)=l'—niﬁ 0 >n=—1-2,-3,..)
MA 111

Hyperbola

Y
P
Q
F N a F
X
b
\
xZ/al - ylfbl =‘|
[F'P -~ FP = 2a)
Hyperbola, equilateral or rectangular
ey
Y
\
/’ 6 X
x? _ yz = at
(2
Y
p— 0 X

xy =k, k>0
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3 : Hypocycloid of three cusps, Deltoid

Y Y
a/4
a
X G
[5) [a) X
xy =k, k<0
x4y o g
- 3
Hyperbolic functions x=a c.o ¢
y |y = asin®g
Hypocycloid of four cusps, Astroid
Y
cosh x
sinh x
a
coth x ®
~— tanh x o 3a X
csch x
sech ¥
X
X = 2a¢c0os¢ + acos2¢
y = 2asin ¢ — asin 2¢
Taverse cosine curve
sinh x
x -X
sinhx =« £ 2 € cschx = 2
el — e—l
x -X
coshxr = .5 € sechx = 2
e! + e-.l
x -X x -X
tanhx = 25 cothx = &+ ¢ 1
e* +e* ef — e [) X
Hyperbolic spiral 1
See: Spiral. hyperbolic ar reciprocal ¥ = Arccos x
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faverse sine curve Lemniscate of Bernoulli, Two-leaved rose

@
\Y .
[ . .
(x* + ¥ =2l xt - yh)
= atcos 28
(b)
y = arcsinx
Inverse tangent curve
____________ Y ———— — -
:4:_2_ ________
o} X
____________ w2
y = arclan x Limacon of Pascal
(Y a>h
Involute of circle v
4 P
b
y A
o
P
.
07 \-J C (a,a) X
e B &}
=
ey \
o] /)A X

40 g = 2b, the curve s called

o o the (risectrix, since then 3 OPD =
X o= a t.?b Py oag SN L 900D
Vy =asimng - a¢Ccose () a=b

(BP = BA| See: Cardiond
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Noa- b

(a,0)

O
>

(x% + p? ~ ax)? = BY(x? 4 »H
r=»5+acost
[P’A = AP = b)
Lituus
Y

4
' r

70 = al

Logarithmic curve
(ha>1

Y

1
9 (1,0) (&,0) X

N0<acl
Y

{1,0)
(a,0) \ ‘X

=}

y = log, x

Logarithmic spiral
See: Spiral, logarithmic or equiangular

296

Nephroid

&
S

x = 3a(3cosd — cos 3¢p)
v = 3a(3sin ¢ ~ sin 3¢)

{The nephroid is a 2-cusped
epicycloid.)

]

Oui-ja board curve
See: Cochleoid

Ovals of Cassini
M b>k

NN

AN

F'(-b,0) F(b,o)
)b =k
See: Lemniscate of Bernoulli
)b <k
Y|
/>L//7§
F{-bo) © F¢bo) ] X

(x? + 2+ B — ap?x? = &*
bt - 2r o5 20 = k¢
[F'P-FP = kY
[These curves are sections of a torus

on planes parallel to the axis of the
torus.]
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Parabola ‘. ) ey

{H
Y
Y
]
Dlr—" P
: 1
A7
(-p.0) 1 Of 1F(p.0} X
BN N\
]
;
',' v
[ [6) X
y? = 4px y=axl+bx+ec, a>0
(DP = FP] [abscissa of vertex = —b/f2al .
Parabolic spiral
) See: Spiral, parabolic
v Power functions
()
Y
F
a /
(@) X
o] @ X -
y=x7

i):l,fz + yul — al/l
(x -y -2alx +y) +a =0

Y
3

y/ —-\\0 X

2p y= x-.l

&)
p o X Y
\ ‘\ ~——
| X
r=2p/(l — cos ) p=x"
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(4) Cubical parabola

I

X

y X\

{3) Half of a parabola

K
o X
/2

Y= X

{6) Semicubical parabola

Y
Ol X
- XI/J

y_

{7) Halif of semicubical parabola

/

3n

ol

Yy =X

/

(8) Parabola

(9) Cubical parabola

Probability curve

Prolate cycloig
See: Cycloid, protate

Pursuit curve
See: Tractrix

Quadratrix of Hippias

Y

]

ol X

L/ (2/7,0)
/
———
ﬁw__——__/

Vo= xtan(xpy/2)

Reciprocal spiral
See:. Spiral, hyperbolic or reciprocal

Rectangular hyperbola
See: Hyperbola, equitateral or reclangular

Rose curves
(1) Two-ieaved
See: Lemniscate of Bernoulli. Two-
leaved rose
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(2) Three-leaved , ~ (3) Three-leaved

o

r = asin3g r = acos 38
(4) Four-leaved (5) Four-leaved
Y
X
r = asin 28 r=acos2é

(6) n-leaved

The roses r = & sin nf and r = a cos nd, have, for n an even integer, 2n leaves: for n an
odd integer, n leaves. The roses r? = gsin n@and r* = a cos n8, have, for n an even in-
teger, # leaves; for n an odd integer. 2n leaves.

Secant curve Semicubical parabola
Y
] i
i Y ll 1
i 1 d
! - '
i 1 1
| | l
! 1 1 ' ¢ X
L 1
\ Q : " ; X
ol
1 i
] ' '
\ I
| . !
1 ! |
| 1 ! y? = ax’
! 2
r = —tan‘@secé
y = secXx a



Serpenfine curve Spiraf, hyperbolic or reciprocal

(a’ + xVy = abx
X = acotg |/ X
{y bsin ¢ cos ¢ \./

Spiral, logarithmic or equiangular

P

Sine curve Y
Y /_‘
i1 v
H L4 2x/ .
o h X r = eal
: /— 4 logr = af
y =sinx .:
Sinusoid
\ : Spiral, parabolic
i Y
c'b m /
T - .
B\VRVA
! i
—2%/b '
%)\ i
y = asin(bx + ¢) N {'\f JE
I“~ ‘,I
Spiral of Archimedes
(r — a)? = 4akf
Strophoid
i
)
[}
[}
1
i
H 2 _ N2 a—- x
: X YoEXayx
i r= agcos2fsect
3 [P'4 = AP = 04]
:
H
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Tangent curve “ Trajectory (a parabola)

¢ Y ; : Y
] [} 1
: i :
| 1 i !
1 1 ! th
| ! ] a I
1 1
. l H 0 A X
1 0 ! " ! X
| ' 1
: : ' y = xtana — gx*/(2vjcos’ a)
! H E x = (vpcosa)!
t } -
i | i y = (vsina)t — gt’/2
y = tanx Trigonometric functions

See: Cosecant curve; Cosine

Tractrix, Pursuit curve
curve; Cotangent curve; Secant

Y curve; Sine curve; Tangent curve
Trisectrix
See: Limacon of Pascal (1)
Witch of Agnesi
¥
o ] X ( P
PE— a
_/ A
x = asech~'(y/a) — Va® — y? c X
x = ¢ — atanh (i/a) y o= a’f(x? + ab)
y = asech (t/a) x =agcot¢
(PT = a] y = asin’¢
SQUADRIC SURFACES
Ellipsoid Elliptic cone

~
~

Q‘l"c
~
SR

e
[N}
~

X
=+
a

*Each of the equations is given for the case where the origin is focated at (0.0,0), the center, of the quadric
surface. I, however, the center of the surface is at (h k,!), teplacex by x ~ A ybyy - k, and £ by z ~ [, and
the particular standardized form will be that of the surface with center at (h, k, /). For example, the eliptic
paraboloid would be

x - M (y - kP
at - b

=¢{z - 1)

MA 111 301



Elliptic cylinder Hyperboloid of one sheet

r4 2
('}
AR
eetd=ba,
]
r (4
_ b1
*
haoll
—"-—JL—"’:s : i
~ i.” ~, Y f e ..L-.. .
70 X — ...i-----
Y ]
2 2 2 2 2
X y X y z
—t+ —==1 —_+ = == 1
a 2 a? bl CI -
Hyperboloid of two sheets
Elliptic paraboloid ype

Sphere

Mo

¢
!

i
N W—
i
'
1
]

¥
——— e
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