3.9: Slopes and tangents of parametric curves
Consider a curve ' given by the parametric equations

z==z(f), y=1y?),
or in vector form:
r(t) = (z(t),y(t)) -
If both x(t) and y(t) are differentiable, then
bangent () = ('(1).4'(1))
ek

is a vector that is tangent to C. Its slope is:

Another way to see this is by using the Chain Rule. We have y = y(z(#)) and then

dy
dy dydz . . - dy  q¢
SF T which implies A E
dt
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EXAMPLE 1. Find the equation of tangent line to the curve

)y =nint, wit)=—rtant

T ™ TN\~ /e T
at the point corresponding to t = 7 LS <X (1" ) ) 5’( q>) = <S' " 9 '('-aml; )

YO | sl
slope ofp e fergert - m = Sy T ey

ok ¥=5 M= w(:\ - — -28&
w33 ) Az
Eo\m’n‘w ot Hm_LaJ\SeM bne.  of & =%,
l-pe
YN (x- x (W)
= Lc - x

T e e 13- 1 = 2 XJ§3\

—
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EXAMPLE 2. Find the equation of tangent line to the curve
) =t+1, yt)=t>+4

at the (2,5). ?ind X such Hhak (x(k\' BH:)) :(&\S> , o

=ttA = = =
W) = ttA =2 >ti}__ﬂ>%:1
\

Y = L5+ =5 = =+

Find 5\0\9*& ot 4'6“’"3@‘\41

wm = 3 (/0 — }ic_\ = 9\
x' (1) A Ty=y
WQJ\/\ e& Jr&*\geM Line \/\5:_5; 9\(%__23
N
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EXAMPLE 3. Find the points on the curve
T=t+12, y=t>—t
where the tangent lines are horizontal and there they are vertical.

koriam-\rﬁe wmeans = 0 ’\}Q\'Htaﬂ Mmeens w pNE

-

YW
\\-/ . m= l x'({ﬁ
W©=0 bk XHF0 | T=o, bt Y+
X ()= 4+t X/ L ‘
- A
9 = ga-4 \ FTT2 ik
2Lt~ (=0 |x2x£0 \
t= 2 a3

Q,Y\SQJ\‘\" Dive S \/\orl}oh\w
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EXAMPLE 4. Show that the curve
. — |
r =cost, y=-costsint = —?:"Sih?.—l:
has two tangents at (0,0) and find their equations. 3\( )
. 4
Tonoend ok (09 M= mx where W = —
B x' ()

x‘&f{f«o’ﬂ)' = - Sint

\ ' 4 = 2k
\é; (%) :CE Sm&’e} =3 0 At Coh

To %nok o Solve’ (X(J-J ,3(4.)):(0, 0)
(Cobk 5 Sink w)k\) = (o, o)

= \ =t 3w
CO’)\\.—O \'c‘ ‘\'o E\ E mLanwh Wwe lAMK

two  tamgent
m, = \'3\(-":;\ _ Cop -\
| »(Z ——s\’nil_——\_“'l

Cund
“3\_(3@,_ Con (W)~

X‘(%\_ ’5““(}%\’—(—1) =4
T(xmgm% ok (00) ! sz ond Y= %\

W, =
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