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This print-out should have 8 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 10.0 points

z
Determine — when
dt

z = zln(z+ 11y)

and
r = sint, Yy = cost.
dz xcost — 1lxsint
1. — =1 11 t
g n(z+11ly) cost+ Ty
correct
dz 11xsint
2. — =1 11 t—
g n(z + 11y) cos Ty
5 dz  In(x+ 1ly)sint — 11z cost
Tdt T+ 1ly
dz xsint — 11z cost
4. — =1 11y) sint
7 n(x+11y) sint+ T 11y
dz x(sint — cost)
5. — =1 11 t
o n(x + 11y) cost + =1 11y
Explanation:

By the Chain Rule for Partial Differentia-
tion,

d: _ 0zds | 0:dy
dt  Oxdt Oydt’
Here, we have that
0z x dx
ox x+ 11y +In(e + 11y), at
and
0z 11z dy 0t
— =——, — = —gint.
oy x+1ly’ dt
It follows that
dz xcost — 1lxsint
— =1 11 t
g n(z + 11y) cost + PR

keywords:

002 10.0 points

Use the Chain Rule to find % when

ou
z = e cosO
and
r = 6uv, 0 = Vu?+v2.
0z sin @
1. — = €T<61)C089 — 7)
(9u A /u2 + U2
0z sin 6
2 e (queoss + 20 )
u ue vcost + m
0z sin 6
3. % or(veoso + )
u e vcost + \/m
0z usin 6
4, —— = €T<61)C089 + 7)
(9u 24 /u2 + ,02
0z u sin 6
5. 2 — e (omeost— Y correc
M e’ | 6v cos N correc
Explanation:

By the Chain Rule for Partial Differentia-
tion,

0: _ dzor 0200
ou  Ordu  000u’
But
0z , or
o e" cos b, Ei 6v
while
00 g 0 _
0 = e siné, du - oo
Thus
0z , usin @
Ei e (61}0089—\/ﬁ> )

keywords: partial differentiation, Chain Rule,

003 10.0 points
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Use the Chain Rule to find c;_zf when

w = xe¥/*

and

1 <2t— T @>ey/z
dt z z

g W _ (t_f_‘li)ey/z
dt z z
dw T TY\

3. - = <2t - —— —)ey correct

z oz

dw T TY\ g

PR W
dt z oz
dw r Az

5. = = (t+ 2+ L)l
dt Tt
dw r 4dx

6. 0 = (t+2+=0)erls
dt + z + z ¢

Explanation:

By the Chain Rule for Partial Differentia-
tion,

dw  Odwdr Owdy OJwdz
dt ~ Ordt Oydt Ozdt’
When
w = ze¥/?
and
x :tz, y=4—t, z=4+t,
therefore,
dw x xy
T opellr _ Zeylr I y/z
dt z 22
Consequently,

004 10.0 points

Use the Chain Rule to find % when

z = 332—3:z:y+y2,

and
r = 25+ 3t, y = st.
0
1. 2z _ dx — 6y — 3xs + 2ys
0s
2. % = 6x — 6y — 3xs + 2ys
0s
0z
3. 95 = 4o — 6y — 3xt 4 2yt correct
S
0
4. gz _ 6 — 9y — 3xs 4 2ys
0s
0
5. gz _ 6z — 9y — 3zt + 2yt
0s
0
6. = _ 4dx — 9y — 3xt + 2yt
0s
Explanation:

By the Chain Rule for Partial Differentia-
tion,

0: _ 0:00 020y
ds Oz ds Oyods’
Now
0z ox
= = 9 — — =2
Ox =3y, Os
while
0z oy
_— = —3 2 -~ — t.
By T 5
Thus
0z _ 22z — 3y) + t(—3x + 2y) .
Js
Consequently,
% = 4z — 6y — 3zt + 2yt
0s

005 10.0 points



morales (am226923) — Section 14.5 — martines — (53390) 3

Use the Chain Rule to find g—z for

r+vy
Y+ z

u =

when

T = p+8r+ 9, y=p—8r+9t,

and
z =p+8r—9t.
ou Ot
1. — = —— correct
p p?
, o2
p p
g v _ 9
op  p?
PR
op p?
dp  p?
Explanation:

By the Chain Rule,
ou Oudx Oudy Oudz

ap  ozdp oyop  dzop

But
ou_ 1 o
or y+z’' op
while
ou z— oy
- 7 “7 4
9y (y+2)° Op
and
ou —x—y 0z
== =1,
9z (y+2)? Ip
Consequently,
ou 1 z—x —x —y

B ytz wroE reR

2z —z) | 9
y+22 |

keywords:

006 10.0 points

The radius of a right circular cylinder is
increasing at a rate of 4 inches per minute
while the height is decreasing at a rate of
7 inches per minute. Determine the rate of
change of the volume when r = 3 and h = 4.

1. rate = 297 cu.in./min.
2. rate = 377 cu.in./min.
3. rate = 337 cu.in./min. correct
4. rate = 257 cu.in./min.

5. rate = 417 cu.in./min.

Explanation:
The volume cylinder of a cylinder of height
h and radius r is given by

V(r,h) = nr’h.

When h and r are changing with ¢, then by
the Chain Rule the rate of change of V' with
respect to t is given by

av oVdr 0V dh

& ordt T ondt

dr dh
= 27rh— —
mrh 7 + 7r 7
But J h
r
=y i
dt ’ dt £
in which case
ﬂ = Sarh — Trr?.
dt

Consequently, when r = 3 and h = 4,

av

— = 33 .An./min.
A 7 cu.in./min

007 10.0 points
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If z = f(x, y) and

x = rcos3f, y = 3rsinf,

express % in terms of % and %

0z 0z 0z .
1. o 3%6089+6—ysm39

0z 0z Oz
2. — = —si -

or 9 sin 360 + 36y cos @

82 82‘ 82 .
3. o 3T(a—yCOSQ—%Sln39>

82 az 82 .
4. o = %cosi’)@—l—i’)a—y sin # correct
9. o 37’(6—y0089+%sm39>
6. 9 = T(ga—yCOSQ—%Sln:}Q)
Explanation:

By the Chain Rule for Partial Differentia-
tion,

0: _ 0z00  0:0y
or  O0xdr Oyor’

But when

x = rcos3f, y = 3rsinf,
we see that

ox oy )

5 = cos 36, i 3sinf.
In this case

% = %cos?»@—i—i’)g—;sine

keywords: Chain Rule, partial differentiation,
polar coordinates,

008 10.0 points
If z = f(x,y) and

fz(4,3) = 4, fy4,3) = -2,

4

d
find d_i at t = 5 when = = ¢(t), y = h(t) and

g(6) =4, 4()=5
h(5) = 3, h'(5) = 2
dz
1. — =14
dt
dz
2. — =1
dt 8
3. @ = 16 correct
dt
dz
4. — = 12
dt
dz
5. — = 20
dt
Explanation:

By the Chain Rule for Partial Differentia-
tion,

9 p(g(t), b)) (1)

dt
+ fy(g(t), R(£)H'(t) .
When t = 5, therefore,

dz

2= [x(9(3), h(5))g(5)

+ fy(9(5), h(5))(5)
= fe(4,3)9'(5) + fy(4, 3)I(5).

Consequently, given the values above,

dz
dt

keywords:



