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(35) 11.111.2 Calculuswith parametric curves

Example 1

Let C be the parametric curve
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(a) Find the point on C where the tangent line is parallel to the line y = —/3 x.

(b) Find the length of C.

Solution

X =cos’t
dx

— = —3cos?t sint
dt
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e =y

dy dy dx 3 sin®tcost
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dt

= 9sin*t cos?t + 9 cos* t sin? t = 9sin? t cos? t (sin?t + cos?t) = 9sin® t cos?t
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Example 2 32 January 2009 A

A curve C has parameterization x = 2t3 — 6t ; y = 2t3 +3t? where —1<¢t <1.
Find the coordinates of the points on C at which the tangent line has slope 1/3.

Solution
x = 2t3 — 6t y = 2t3 + 3t?
X dy
dt dt
=20l [Edy Al 1| 2 6% + 61
= Sl Y AR B
_dy_l
=3 =3
6t% + Bt il
6t2— 6 3
18t%2 + 18t = 6t>— 6
12t2+ 18t+6=0
2t24 3t+1=0
t+D(E+1) =0
-1
t=7 or t=-1
| _2(—1)3 6(—1>_—1 S a2 1] 14
Se=all 2 isad 4 7 4
| _2(—1)3+3(—1>2_—1 3 2 1
Ve =2\ 2 4 T34 2
(11 1)
P\a 2
Xlpeey = 2(-1)3 —6(-1)=-2+6=4
V0eer = 2(=1)3+3(-1)2=-2+3=1
~p(4,1)
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Example 3 9 June 1997

If the curve C is given parametrically as

1 1
x(t) =In(1—=1t),y@) =2sin"'Vt , . e L 5 then find the length of C
Solution
x =In(1—1t) y = 2sin"'/t
dx -1 dy_zll . b 1
dt~ 1-t¢t dty ~ 24F =t |AtVIZE
dx\>
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t = siné L dt = cosh df
Vt = sin " 1
o) T
sin@ = Tl \/'E
0 =sin 14/t
L= —1 -2 6 do
i ,I.l — sin26 ity
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= -2 0do=2]|——db
fcoszﬁ €03 fcos@

= 2fsec9 dO = 2In|secf + tanb| + ¢

=21n< ! + vt >+c=21n<1+ﬁ>+c=ln<1+ﬁ> +c=ln<1+t—+2\/z)+c
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