1.(a) Use the chain rule to find g’(t), where

g(t) = f(x(t),y(1)) fx,y) = Vx* +y?
x(t) = sin(t) y(t) =2 +2

z=f(x,y) of dx of dy

. oz Oxdt ' Oy dt
d dy 1 _
Y = (§(x2 +y?) 1/2(2X)) (cos(t))

x y FE02 4D 2)) (21)
i dy x - cos(t) y -2t
dt dt BB B
sin(t) cos(t) + (t% + 2)(2t)
\/sinz(t) + (2 4 2)2
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1(b) Use the chain rule to find g‘i where

g(u’ v):f(x(u, V)aY(“? V)) f(Xay):4X2y3

x(u,v) = u® — vsin(uv) y(u,v) =4u

og of Ox  Of Oy

du 8x8u+6y8u

z=f(x.y)
. ; = (8xy®)(3u® — veos(u)) + (12x%y?)(8u)
z 0z
ox 7 = 8(u® —vsin(u ))(4u2)3(3u - vcos( )
M y —|—12(u3 — vsin( )
ox / \.ox o /\ oy = 512u%(u? — vsin(u)) (3u - vcos(u))
s, ot 0s Of

+15364° (u — vsin(u))
s t 3 t = 5124° (u — vsin(u))
x (3u® — uv cos(u) + 3)
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2. Draw a tree diagram to figure out the chain rule for composite
functions of the form z = g(u,v) = f(x(r,s),y(r,s, t)), where r,s, and t
are all functions of u and v.

= 0z _ 0z (ox0r  oxos
% 2—; du ~  Ox \90rdu Osdu
L0z (0yor oyds oy
2 Oy \Ordu 9Osdu 0Ot du
ox ox
v/ N\ _ oz (oxor  oxos
T 9x \Ordv  9sdv
S
or rﬁ 0s /\ os +% @g_’_aiy@_’_aiyg
ou/ \ov  ou/ Vov Oy \Or0v  0sodv 0Ot Ov
u v u v
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3. Use the chain rule twice to find g”(t) if g(t) = f(x(t), y(t)).

of dx = Of dy d [Of dx of dy
! " _ -
g(t) = oxdt "oy & ()= % (6xdt>Jr (8ydt>

Use the product rule on both products in the sum on the right:

”(t) = i g dX+6f d’x + i g ﬂ_kgﬂ
< ~ |dt \ox ox df? dt \dy ) dt 0Oy dt2
Apply the chain rule to both 81‘( (t),y(t)) and 8f( (t),y(t))

in ru —(x ;

d(@f) Pf dx  O2f dy d<8f> Pf dx  9*f dy
dt d

ox )~ ox2 dt dydx dt dy :(9x6yE dy? dt’

Putting it all together, | get:

ny = OF (o TLPf [ dy | Of &x
g - 0x2 \ dt Oyox \ dt Ox dt?
Of [ dx dy a2f 2 Of d?y
el (s + + =
OxOy \ dt Oy? dt Oy dt?
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