§14.5 The Chain Rule Practice Exercises

1.

2.

Find dz/dt if z = 22 + y? + 2y, © = sint, and y = e’
Find dw/dt if w = ze¥/*, o =t?, y =1 —t,and z = 1 + 2t.

If z = f(x,y) and f is differentiable with = g(t) and y = h(¢), use the following table of values to
compute dz/dt at t = 3.

Find dw/dr and ow/00 at r =2 and § = 7/2 if w = 2y + yz + zx, © = rcosh, y = rsinfh, and z = rf.



Solutions

dz 0z dx 0z dy

1. E=%-%Jra—y-a:(2z+y)cost+(2y+:z:)et=(2sint+et)cost+(2et+sint)et
dw OJw dr oJw dy Jw dz ze/? Y

g, L0 _ 00 0T, W AV TU CE_ ulz(g -1 vz (Z L) (2
dt ox dt+6y at "oz dt  © (26) + z (=1) + e (22>()

12e(1-0/(+20)  942(1 _ 4)e(1-0)/(1+21)

— 9e(1-t)/(1+2t) _
¢ 1+ 2t (1 + 2¢)2

3. Att=3,z=2andy="1.
d|_ x| |0z dy
dtly_g 0|y, dt|_g  0yl,_y,_, dt
= [2(2,7)9'3) + f(2, )W (3)
=6(5) + (—8)(—4) = 62

t=3 t=3

L e ow oy ow o
or or or o0y oJr 0z Or

= (y+z)cost + (z + z)sinf + (z + y)f

= (rsinf + r0) cos§ + (rcos + rf) sin@ + (rcosd + rsin )0

=2+m)0)+(0+m)(1)+ (0+2)(n/2) =27

ow Jw Jdr  Ow @ ow 0z

0 "2 0 ay 0 o= a0
= (y+ 2)(—rsind) + (z + z)rcosf + (x + y)r

= (rsinf + rf)(—rsinf) + (rcosd + rd)rcosd + (rcosf + rsinO)r
= (

2+ m)(—2)+ (0+m)(0) + (0 + 2)(2) = —2.
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