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This print-out should have 9 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 10.0 points

Find the value of f; and fy at (1, —1) when

2
flzy) = — +4a? +y2
Yy

1 fa (-1 ~6; fy‘(l,—l): 0

2. Jo 1-1) 5, fy’(l,—l): -3

8- fa (-1 10 fy‘(l,—l) =0

4. f, 1) = 10, fy‘(L—l) = —4 correct

5. Jo (1-1) -5 fy‘(l,—l): -4
Explanation:

Differentiating f first with respect to x and
then with respect to y we obtain

of 2 of 2
A S R A S V)
Ox 2y + o7, oy xy? Ty
Thus at (1,—-1),
— 4.

o =10, f, (

17_1)

002 10.0 points
Determine f;, + fyy when

flr,y) = (x=5)(y+1)(x+y+3).

e

. fxm+fyy = 2($+y+6)
2. fex+ fyy = 2(x+y—4) correct
3. fmx+fyy:33+y_4

S. fm:+fyy = 2(£ll+y—6)

Explanation:
Using the product rule to differentiate

flr,y) = (x=5)(y+1)(x+y+3)

first with respect to x and then with respect
to y we obtain

fo = (W+)(z+y+3)+(x—-5)(y+1)
and
fy = (@=5)(z+y+3)+(x-5)(y+1).
Repeating this we next obtain
fow = 2(y+1), fyy = 2(z-5).

Consequently,

fxm+fyy = 2(33+y_4) .

003 10.0 points

Determine fy; fyy — (f my)2 when

2
flx,y) = gxg + 2y + 62 + 2y + 2xy.

L. foafyy — (fa?y)2 =16z +4

2. fxxfyy - (fxy)z =8z +4

3. frafyy — (fxy)2 = 16z — 4 correct

4. fmmfyy - (f;cy>2 = 16x — 2

5. fxxfyy - (fxy)2 =8x—4

Explanation:
After differentiation once

=202 +6+2y, f,=4y+2+ 2.
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After differentiating a second time therefore,

we see that 4. f, = <§ + 1) /Y
Y
=4z, =2, =4.

Consequently, y

2x

6. = <— — 3) eV
Ferfyy — (feg)? = 160 — 4. =
Explanation:
004 10.0 points Differentiating with respect to x keeping y

Determine f, — f, when xed, we see that

2x +
f(a:,y) = 3:(:2+£l:y—2y2—a:—|—3y f:c = 26x/y+< J y>e:c/y.
C tly,
1. fx_fy = Tz —3y—4 onsequently.
2z
2. fo—fy = Tz —3y+2 fo = (—y +3)ew/y

3. fo—fy = dx+5y+2

006 10.0 points
4. fo—fy = dx -3y —4
Find u; when
5. fo—fy = Tx+5y+2

u = ze *sind.
6. f: — fy, = 5+ 5y — 4 correct
Explanation: 1. uy = —2¢ *sinf
After differentiation we see that
fr =6x+y—1, f, =x—4y+3. 2. uy = e 2sinf
tl
Consequently, 3. uy = —2ze *'sinf correct
fe—fy = dr+5y—4 o
4. uy = 2xe “'sinf
005 10.0 points 5. u; = ze 2 cosh
Determine f, when
Explanation:
flz,y) = 2z +y)e/v. Differentiating
u = ze 2tsing

1. f, =
with respect to t keeping x and 0 fixed, we see
that

up = —2ze %sing |.

3. f, =

(
2 fo = (
(

007 10.0 points
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Determine the second partial f;, of f when

f(x,y>=37mz+%-
1. f:cyzg—f'i‘%
2. fzy=6x—y
3. fwy:—g—f—%correct
R T

5. fuy =6x+y

Explanation:
Differentiating with respect to x, we obtain

and so after differentiation with respect to y
we see that

6x Y

fxy:_?_@-

008 10.0 points

Determine

0z
y
when z = 3¢~ /Y,
ody P
0 3
2. B—Z = —fe_x/y correct
) )
3. 9z _ 3 e/
dy y?
y Yy
5. 0z = —3—xe_x/y

dy y?

Ay Y
Explanation:

Differentiating z with respect to y keeping
x fixed we see that

0z —apy O(=2/y)
e afy  ZNTHI)
By 3e 3y .

Consequently,

0z _ 3% _apy |

dy ¢

009 10.0 points

Determine f;, when
flz,y) = 2ytan_1<g>-
x

2

Ty
1. = ——
fmy l’2+y2
LY
2- fxy = $2+y2
4%y
3. = ———
fxy (332 + y2)2
42y
4. = ———+5— correct
fl’y (1.2 + y2)2
dxy
5. fmy = _$2+y2
2
7y
6. = -
fl’y ($2+y2)2
Explanation:
By the Chain Rule,
0 1Y\ _ Y 1
e tan - == ——2 72
Ox x r?\1+ (y/x)
- __ Y
22+ 2

Since we can choose whether to differentiate
with respect to x or y first, for simplicity we
will choose to first differentiate with respect
to . But then

fx:

—2y2

x2 +y?
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Differentiating partially now with respect to
y we see that

(22 + y?) (—4y) + 24%(2y)

Jay = (22 + y2)2
Consequently,
o = 4%y
W T (22 + y2)2

keywords: partial differentiation, mixed par-
tial derivative, Chain Rule, inverse tangent,
Partial Dif MV, Partial Dif MV Exam,



