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When we want to find the first derivative when both x and y are dependent functions, we must use the following
formula:
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For the second derivative
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Therefore, for the higher derivatives:
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The arc length formula is located on previous page.

If a curve C is described by the parametric equations x = f(t), y=g(t), a <t < S, where 3—: and Yy are

continuous on the interval [«, #] and C is traversed exactly once as t increases from « to g, then the length of
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Additional examples:
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6)  x=sin®0 y=cos’o 0:%

dy
dy dg _—3sinfcos’® —cosd
dx dXx 3sin®@cosd  sind

déo

dx_ 3sin®#cos g dy 3cos® 9(—sin @) = —3sin & cos® &
de do

10)  x=t'+1 y=t’-t

dy
Wy W g W _dt 21
dt dt dx dx 3t
dt
i(ﬂ)_i(Zt—l}_[2](3t2)—(2t—1)[6t] d (dy 6t — 6t
dtldx) dt{ 3t? (3t%)° - dzy_dt(dx)_ (3t*)* ) 6t—6t°
_ 6t2 12t +6t  6t—6t” dx*  dx @) @)
(3"’ (3"’ dt
14)  x=t>-3t y=t>-3t°
%=3t2—3 d—y=3t2—6t
dt dt
0=3t2-3
0=3t* -6t ,
dy 0=3t(t—2) dx 0=3("~1)
Horizontal: == =0 B Vertical: — =0 = 3(t+1)(t -1
dt 3t=0 t-2=0 dt 0=3(t+1)t=1)
t+1=0 t-1=0
t=0 t=2
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16)

36)

38)

40)

sin@ cosé

X=e y=¢e

%:esme(cos@) = cos fe”"’ ﬂ:e“’”(—sin ) = —sin 6e**’ note: e* >0 for all x.
do do
Horizontal: ﬂ:o Vertical: %=0
do do
0= —sin ge™*’ 0=cosge™’
0=-sind cosd =0

sind=0 g=" 03" where k is any integer
=0 0=r 2 32
0=0+2kz O=r+2kr 9=%+2kﬂ' 9:7”+2k7z

x=t+/t y:t—xﬁ 0<t<1
Rl e A RO
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x=e'+e' y=5-2t 0<t<3

ax

2 2
oo W o[22 a
dt dt a [\ dt dt
\/(%)2 +[%)2 :\/(et —e")2+(—2)2 :\/(ez‘ ~2+e )14 =" 12407 = (¢ +e’t)2 =(e'+e)

L =I03(e‘ +e')dt=[e' e +C]Z =[e¥-e@+C|-[e@-e® +C]:[e3—ei3}—[1—1]:e3_ei3

x=3cost—cos3t y=3sint—sin3t 0<t<xz

%z—ssint+3sin3t ﬂ:3cost—3cos3t b [(dx ) dy ?
dt dt L= a + & dt

- - a
=3(-sint+sin3t) = 3(cost - cos3t) cos(A—B) = cos Acos B +sin Asin B

2 2 ., 1
\/(%] {d_yj =\/(3(—sint+sin3t))2+(3(cost—cos3t))2 SIN* 0 = (1= c0s(26)
dt dt 2sin® 6 = (1-cos(26))
:\/9(sin2t—2$intsin3t+sin23t)+9(coszt—2costc053t+cos2 3t)

= 3/sin® t +cos? t +sin? 3t + cos? 3t — 2sintsin 3t — 2 cost cos 3t
=3/1+1-2(cos3t cost +sin 3tsint) = 3,/2—2(cos(3t —t))
=3,/2(1—cos(2t)) =3,/2(2sin’t) =6sint

L= IZGsint dt =[-6cost+C]; =[-6cos(r)+C]-[-6¢os(0)+C]=[-6(-1)]-[-6(1)] =12




