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j 1.2 CALCULUS WITH PARAMETRIC CURVES %.\

TANGENTS

While we can't say necessarily that y = f(x), we can find tangents (slopes) of a
parametric curve at a given point (x,y) on the curve. The trick is to assume
that y = F(x), at least in spots, and if it does, then we can do some things.

x=f(1)
~ Assume we can eliminate the parameter andget y = F(x).
y = g(t) =
(¢ 39,2
pRE
Then: y = g(t)=F(f(1))
dy dF df _dF ds_
:‘*df—g(l‘) F(f(f))f()—df Frialrwrr F(x)f'(1)

g()
f()

=F'{x) and F'(x)= % gives us the slope of the curve at a point.

This 1s pretty cool. You just have to compute the derivatives of y and x
with respect to # and divide! That's better'n the Quotient Rule!!!

Summary: gy = C(&)J y= ’L{-) fon
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I-2 Find dy/dx.

l. x=tsint, y=1t"+1

J—- = v‘n'k + €eogt

dt " il 2¢ + 1
Pzak+ Ix © satstewt

3-6 Find an equation of the tangent to the curve at the point cor-
responding to the given value of the parameter.

Lx=t'+1, y=0+1t t=-1
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v = =l (x-l\"a-

= —x +2 -2
L)é-;-z] ?Q. c.ﬂc..an-‘,"'

y=z =T
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9-10 Find an equation of the tangent(s) to the curve at the given
point. Then graph the curve and the tangent(s).
0. x=cost+cos2t, y=sint+sin2t; (—1,1)
TE it trosses i+5elE Hun'Ae L (or more Z)
That doagn' b happam, hoss.

dx e L —aec () _ ¢osT +2 o5 (24)
d—'l' = S'h-‘(‘ 25 :° 3 - _,.;.{-zg&-.(a'&)

% s a“‘ ‘.'3“3(‘-")
(g'.,) = (-!' !)

¥= Cogt + tos(at) = =1

= et +2re5r b1 == "
== aces*d +cost = O -3
cos :&[Q.ug-é 4-:] =0 @.%E'
“"e:o 2(0:"‘4-!30
m eost :--4-_
Al you need on E'O,zw] 'é ”
o, %"] s qﬂrh maed, be - A
Eu:u.u xi‘y ane QR-MJ"C. ﬂ'—-‘,":g}‘.«é
want y(€)= | 1 1
y(3)= g (Dt sm(m) =1 o I
(=)= :.;.(%‘)4-8‘6-(1?\:—[
Sl Neope
gk(x- X.) l—i,,
:M(Kf-l)""
\'} = 2(“W
’:1‘4'3
eosT +2 05 (24) cos(Th) 42 cos ()

e° Jv  -sat-zsin(28) 94‘ I*..: -S&(Vg)'ﬁtﬁ ("ﬂ')

-2
-

=2t
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As we know from Chapter 4, it is also useful to consider @*y/dx?. This can be found by

replacing y by dy/dx in Equation 2: -
dy % dx
o = — if =0
& dx d_x dt
dt

4 (.
dy d (dv)_ dt \'dx
dx*  dx \ dx dx

4
d’
dy dr*
Note that == 7 =——
de* d'x
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I1-16 Find dy/dx and d*y/dx*. For which values of # is the

curve concave upward?

1. x=t"- 121, y=1" -1
dy 2
— = 3¢ =12 e d 2€
at ®©© ZE = 3=
&9
=2& 2 (3¢%2) - ((t)
d+ " -4;(%) T Gear
— ed = - dx - - ‘3{’-’-01.
dx* Ty
et™ = rt® '6"'1-1-“ = -6 (.‘t.“‘)
G SR R 4 Gl
_a.(-l-'"l-‘f)é \, want
> O
q{£-2 ('H"lj. Segm P“W Q"
- + - 422
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J.-r; donCame P Y xe
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