MATH 16020 PrRACTICE FINAL EXAM WED., MAY 3, 2023

Please show all your work! Answers without supporting work will not be given credit.
Write answers in spaces provided.

Solutigns

1. A faucet is turned on at 9:00 am and water starts to flow into a tank at the rate of

r(t) = 6/t

Name:

where ¢ is time in hours after 9:00 am and the rate r(¢) is in cubic feet per hour.

(a) How much water, in cubic feet, flows into the tank from 10:00 am to 1:00 pm?
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Answer:
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(b) How many hours after 9:00 am will there be 121 cubic feet of water in the tank?
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Answer:




2. Which derivative rule is undone by integration by substitution?

3. Which derivative rule is undone by integration by parts?

(A) Power Rule
(B) Quotient Rule
(C) Product Rule
(D) Chain Rule
) Constant Rule
)

None of these

E

(
(F

4. What would be the best substitution to make the solve the given integral?

/ e® cos(e2®) sin® (%) dx

Chedt duw ¢ 1n The imtéﬁvzfl_

s (e

5. What would be the best substitution to make the solve the given integral?

/ sec?(5x)et™n(52) dy

Chect dw 15 1n ‘he imLéﬁvzvl.
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6. Find the area under the curve y = 14e™® for 0 < z < 4.
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7. Evaluate the definite integral. ,
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8. Evaluate the definite integral.

/W/z(:c 1) sin(z) dx
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9. Evaluate the indefinite int -
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10. After an oil spill, a company uses oil-eating bacteria to help clean up. It is estimated that ¢ hours after
being placed in the spill, the bacteria will eat the oil at a rate of

L'(t) = V3t +2 gallows per hour.

How many gallons of oil will the bacteria eat in the first 4 hours? Round to 4 decimal places.
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Answer:

11. Evaluate
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12. Evaluate the indefinite integral
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13. Evaluate
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14. The population of pink elephants in Dumbo’s dreams, in hundreds, ¢ years after the year 1980 is given
by

6515

it
What is the average population during the decade between 1980 and 20007
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answer. O A3 hundreds or 993

15. Which of the following is a partial fraction decomposition of the rational expression show? Do not
explicitly solve for the constant.

o) = 3z +1
= x?(x+1)2(x2+ 1)
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B C
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16. Determine the partial fraction decomposition of

7r2+9
A Bec _A 7 3)4 X(Bx+<) 7
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Answer:
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17. Evaluate f mdm
2
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18. Determine if the following integral is proper or improper. ‘ _ : D S >< —_— D

™2 singx
——dx
o l—cosz

(A) It is improper because of a discontinuity at x = 7/6 \ - C D g ><
(C) It is improper because of a discontinuity at = 7/3 X —_ @ \(r ﬁ?
ELL R T = Oy

)

)

19. Determine if the following integral is proper or improper. ! X S ’ ﬁ )(
-——

/2
/ tan(z) dzx
0

(A) Tt is improper because of a discontinuity at = 7/6 @g/(

B) It is improper because of a discontinuity at = = 7 /4

(
(C) It is improper because of a discontinuity at z = 7/3 ( D S >< _— 0
(

)
)
)
D) It is improper because of a discontinuity at z =0
)
)

E) It is improper because of a discontinuity at = = 7/2

F) It is proper since it is defined on the interval [0, 7/2]. X E

2!

(
(

20. Evaluate the following integral;

oo
/ e 3 dx
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21. Evaluate the following integral;
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23. Evaluate the following integral;
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24. Evaluate the definite integral

*©  dr
/ y

9 Dx+2
N o_dX u=Sx#2 (im ,\_\zdw: m =L Jalul = [im l\hygwqﬂ
mg 5><+;2 Ju/’ajx N> )5 Y, N>% O N-»#9 &

~€lim M\HISNW\——‘}M 2]\ = oo
N0 5

[ 00

5r + 2 -

e {E/mr\ (;\—.l on

25. Set up the integral that cemiiputes_ the AREA
shown to the right with

DON’'T COMPUTE IT!!!

y=—-2>+6
——

lur;

g ‘ (-x+0) —Cxi- 2x +2)dx
|

’T\ =a? 2z +2
K— e = oo BJH‘OWW

26. Set up the integral thjt computes ARE
shown to the right with\respect to y. 7

DON’T COMPUTE IT!!!

234
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Area




27. Set up the integral that computes the AREA Wit the region bounded by
&KVMO £m

(> sund.< |
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28. Find the area of the region bounded by y = 62 — 2% and y = 222.

Bounds h= Gl -2
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29. Calculate the AREA of the region bounded by the following curves.

r=100—-%? and = =2y% -8

Bounds A=C 4 (100-5°)- (2y"-3) Iy
100—74-3,274—& AS-Q( ’ ;
D& =32 (4 (102374
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30. Calculate the AREA of the region bounded by the following curves.
' I 00D
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31. After ¢ hours studying, one student is working Q(¢) =
student is working on Qa(t) = 5 — t + 2 problems per hour. How many more problems will the first
student have done than the second student after 10 hours?

' o QH)-Qalt) 4

25 + 9t — t2 problems per hour, and a second

~gw (a5 + 1)~ (5-+413) &

= ("(ap+Iot -7 ) 4
0 Lo

Answer:

100/3

32. Set up the integral that computes the VOLUME of the region bounded by

y=x+8, and y=

about the x-axis

(3 punds

X4A= (&—W\
x+8= >< —~Xx+ 16
D= e —Ax+X
0= (x—)(x-1)
X=1,3

=X+
77

2
= (x-4)

Volume | =

14

(z—4)?

TSIX [: (x+&)l— (X—H)ﬂcﬂx
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|
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33. Let R be the region shown below. Set up the inte- )
gral that cg putes he VOLUME as R is rotated y=-—2"+4do
aaaaa d th¢ x-axi 4
DON’T COMPUTE IT!!! 3+
2,, e —)
WS [( A=y || L ﬂ‘
) g h
>V01ume = 1 2 3

34. Set up the integral that computes the VOLUME of the region bounded by

y=+v16—2, y=0 and =0

alooutth::-5 d( 7 Fr AIOW , g\/\
=Jlb—x" 51~ D
>/7-:[(w“>(1
= |b-y
Bounds Given y=0 ]
leﬁ =0 into y* J =X
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Volume =
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35. Find the VOLUME of the region bounded by

y=Tr, y=0 z=1 and z=3

\/ = T\\gl? (:]' X)Qﬁ{Y

. _
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\ \ B\Q ° > |

_ —EE
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Volume = 3

36. Set up the integral that computes the VOLUME of the region bounded by

y=22, and y=+% M

about the y—a>.<is W\ ﬂh’\— W - y
GY Ov@/\ ' — )(Q- 7

y Y
&2 o OLyH;Y
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/ yza/ |
Q
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L« f > y=/xb x=y>



37. Set up the integral that computes the VOLUME of the region bounded by

y=a2 and y?=X

PP()MQM

38. Find the VOLUME of the region bounded by

y=x

aaaaa d the x-axis

2
\/:%'x

/ |7
Disk

Rouhiﬁ'
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XY= 0/\

Volume )!
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=T(, (x—X‘SZJ)(
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39. Find the VOLUME of the region bounded by

y=10zx, =0, y=10

o s o \/:TS': (—%)2 dy

vaph -
_ 2
,_CZD v 10 il SIOD m J/
W T i) \
1 \Db< 3 )],
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- |0X
(
zy—::)( DTr/j
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40. Find the VOLUME of the solid generated by rotating the region bounged by
A N O
around the *’70(.)1 P DOLJIGM .
=9

\/:W\g i (y- 3)aJ Y

3

:T(qu (y]/ éy+ 75 J&y

3

= 3y @U’ S
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41. Find the VOLUME of the region bounded by

| r4+3y=9, z=0, y’zso N
aaaaa d the y-axis _ ~3
X+3y=9 \"‘WSD (4737 &y

3v——=X+9 — /1
7 I _ 2
=, 5 So(%l 54y49,7) dy

G_—_r_ég\g@ - TI\(ZIy - Dﬂf—lf 3;)]3;
3 ,

Di<u %’rj - &I

- SN

But v-axis =dy ol
So X 1"3>/: ! Volume =
x=9-3y

42. Let R be the region shown to the right. Set up 37
the integral that computes.the VOLUME as R is
rotated around the line @

) A7 pr rblem

DON’T COMPUTE IT!!!

1,,

16, (-9 4y

Volume

19



43. Set up the integral needed to find the volume of the solid obtained when the region bounded by

y=2— x>

| - "o I3D hv prdolem
6 hls rotated about the ln;tyvl 3‘.’_ Y
A W T Doundss 2-X7=x7
AT 2=2ax?

| =X*
2 X:’ﬁ‘\

J \flg (X (-3

44. Find the VOLUME of the region bounded by

y=3z2, =0, y=27

¢!

GM“T)“ YW \/=T\3 2 (3x*-29) dx
y=2 9 TS, (K L2+ 29
/ =T (E- S4v 729

O
= Lbq M7

y=d72) 4x groplem

@ JU\:[WLJ é— en X= 0 Volume =
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X398
e




45. Find the general solution to the differential equation:

Rewrite - v dy = 3}’0&
g-y @y gﬁ’x

-><+C,

9.
\/ = QX + C
y: i\r2><3+c-

x \)EX34C |

y:

46. Find the general solution to the differential equation
dy _

dx

Rewr ite on Sy dx Or m@m oNZe
—C;l_gab( d[y k}f

S_i S‘SJX
’n[\/[_‘gx-l-C />>/
>/|— SX+&
* % —eCQ C 5 %
y=&e™ - =5
C 21

V= e



47. Find the general solution to the differential equation:

dy —x

Q@WNH yi)/ —XJZX

48. Let y denote the mass of a radioactive substance at time ¢. Suppose this substance obeys the equation

y' =18y

Assume that initially, the mass of the substance is y(0) = 20 grams. At what time ¢ in hours does half
the orlgmal mass rem 2‘7 Round your answer to 3 decimal .plafcg +

VS =y=C

(=202 =c !
7 L=c =2 y=a%e -

\\/C an__\. Sol\p& %(%X:yéf) ‘P‘or‘
) D = QDE"L'H_
}/2 - C—I&-I
\H(VQB:"[&L A.039

,Vl(,[/ﬂ — + b=
—IX

22



49. Find the general solution to the given differential question. Use C as an arbitrary constant.

dy
2 15y =0
ac Y

N ote There are 3wy, Inlyl=15+ ¢

+5 d o this problem. _ 5kt c
© Separation R Nariables /)= ¢ .
D [rst-order Linesr Lgn =

.
657 VYL@(H/\&G@ ,/ \/Lcel5‘{

Cﬁ\g+

g& :Sl S5 Atx T

nd the general solution to the given differential question. Use C as an arbitrary constant.
dy 3
dr vy

AN VIR T J by




51. Find the general solution to the given differential question. Use C as an arbitrary constant.

dy 2
- _3
dx Ty

Ci\/l = 3XQ&X
SM S&x

[vx\\/l XJrc
Y _ éx —+C
\/: ECCXB
3
Y= Ce”

3

Ce

52. Find the general solution to the given differential question. Use C as an arbitrary constant.

dz\/ 26_%_7/H
\/iy - %C OQJV

86\/1\/ ggew—a@
Y R \HJrC

\n (~25\H*C>




53. Find the particular so

lution to the differential equation.

%:3362;2 and y(0) =4
anqy— (3x+ D dx - )
— X é
SQVOL)’ S(BXQMX Sé Y == L
b4 =3X4Q><+C 7,___,:1; £+QK-\-lL
* L
when 7 o\—q
y*z=pt+o+<
- )
6=¢c i‘S%wLEZxHL

54. Find the particular solution to the differe

dy 5y

ntial equation.

d‘#: ’—'JX s = Go g3 d w0 =1

7 o When y((ﬂ‘—\
S‘%" ?EE&X =¢ e43™

=¢ 3™
N1yl = 2 [l bx+3l+C g7
7= 2P| L nlbrnl+e]
< S/t
/=& eXFE‘” Ly+3] } _5/é|é¥+3)




55. Consider the following IVP:

d
df} 1122 where y =10 when z =2

Find the value of the 1ntegrat10n constant, C. \/\}llbe,n y /l D ¢ I’l X X 2

30(7 w :,3\\ €~Q_{,L

w= —-Y {,O —

d,u_:—?b( &X
Y= S”E 63 B 3
\// gl \% €~X + 4

| |
b+5€E

5. What is the integrating factor of the following differential cquation?
o+ () r= ot
QA ol
y Ly —2— y = E)Jr) X
p(x)= 2 QU Slnx
wx)= C?‘P[S';"&"]
—exp [Shn X]
=explinx’]
b &




57. What is the integrating factor of the following differential equation?

(x + 1)3—5 —2(2* + )y = (v + 1)69”2
x+1) (x40

dy _ axxth
A% (x0) / —16)(

Ly 4% y= €
AY
W (x\=€%|>[§@/7<3lxj

P}

58. What is the integrating factor of the following differential equation?

y' + cot(x) - y = sin’

Y [ x) =€><u>[§ P(x\uly:]
ZGYP[S (o X O(XJ

?@xf[g coix o

Sinx

= Y1hx
du: cosxdx

S
:ZALFDV\ UL]

U\(X\:@gPDn S nx}
—$in\Y ’

u(z) =

()

Sin X




59. Solve the initial value problem.

xhy' 4+ 423 -y = 102° with f(1) =23

3
Ayl iy = Joy - win= SQp e + €
YJ “i 2 ¥ :gloxsxuw ¢
\//_p_y.y:[()x 7-&“?61%””’6
W%\:q—x QX =10% yox = x'0+C
=
u(»é\:@XPBPZMX 7T
— UL L <
té%ﬁ){gixﬂ)(] ) +)—<T
—f’XqDELI\mﬂ
:CYF[\Y\ K\\J QBZ H’C’
M i
= X 29= ¢
- L
y2xoesE
b, A2

28



60. (a) Use summation notation to write the series in compact form.

1-06+0.36—-0.216+...

h
= Z (’lﬁ)
=0 \ 10 / Answer:

(b) Use the sum from (a) and compute the sum.

® o ! [
'—6 _ e - —
2 (17) = =Yy T 1+ [b/l0

ns-o

Answer:

5/

61. If the given series converges, then find its sum. If not, state that it diverges.

>(3)
Nore r=3/a and
:S—‘ < | 1y ‘MLS(,

2

Se Hhe Sum A‘\/Crﬁu

5y (ALrerge

29




62. If the given series converges, then find its sum. If not, state that it diverges.

()
6

—

|- (-t

S

—_—

(-
L
1/4

|+
b

Lo /A
— (9

—

[0

27/4

- 3.9 - 27 So(s) -
4 S

63. If the given series converges, then find its sum. If not, state that it diverges.

oo

/—\;@)
_ o I\
=2, (W

e

— 7

—_—

I-l/y
- 7

—_—

3/
=24 _ 23
37>

28/




64. Compute

e NI 4.
A G
- g 5, /5\ 4 3
=S~ (147+(D)
=Rs % <é>“ — |35
(7 w=—o (4 6 l_g‘/[a
=125 _L_-13as £ .
L VL A ~ 125
- |35
e
65. Compute
= (—2)"
Voo @y =T
“Z =
h=0 ?_5 N
:%" s (—ﬂn
=, 3 G
t% _lﬂ(—i{\
h=0 3 9
_ /%
J— (==/4)
— />
| +2/4 o
= Y=t
=1 .49
30



66. Find the radius of convergence for the power series shown below.

Remember
PO
Z ‘ | -

-2 x| <\
lax < |

Q]y[<\
\ X[ <l/g =%

Z 3(—2x)"
n=0

| where ‘

/2

<

67. Find the radius of convergence for the power series shown below.

Remember >0
2 Q) "

o
Z ‘ | -
n=0
"—lxﬂ](l
7|3 <!
Ix*l< /7
_l/:)_<></"<’/_;z
laeh
@ya\%& ro;%\/%
x <Xz
\y\( ST/;‘ R=

32

where f




68. Express f(z) =

as a power series and determine it’s radius of converge.

2 3 1 3
]7"2)( - I | +ax l l"L"}QL\
: :%Q ('IX)Y\ where l—-’))(]< |
-2 Ao
Rpe2— =33 (o) where X
=2 pp
N
=& 3Ly 2% where Jxl<
h=v
< h nn
3 g‘s /3(’ ’3 X
1+ 2% -
" Yo
69. Express f(z) = 35—:;%2 as a power series and determine it’s radius of converge.
x \ _ > —i— |%? <
— (-Gx" /> 2 3
31+ X7z |- (-@x/Y) / \Xli?%
oo \N -3 2
\ :Z(’&) whﬁm}—; ;(Y<2
I-(—Qx—l/B) n=p 3 \ By dlﬁ(/br‘a\/
RS !
)= X :51(°z°<:22&> X<
3 - (A 3 nzo h‘.sA -QQQ?
o
X) = 53( ) an le< 3
_(:( ) K Y\z.‘-—b 3 ot J_?
fix)= £ LV 2 ox 2
— —lv\-\\ Z ("\
n= br ned —lv\-w
3+ 222
0 )

33




70. What are the first 3 non-zero terms of the Maclaurin series representation of the follow?

(G2 I ) Wil / sin(z%/2) dz
[as) _] nt )
" 3+ 7
3/ l"\ 0 L‘.)n.}-\»\
Sm(x /a> Z & (XA> n Yt 3
C:Zn+l§l :OZO (_\3 SXM- AX
- (Y Int% n=po (An+D s
= —_— n+
oo i) =& ()t ox
noo (n4DT 32
. IS
— XS/Q Xll/'.'J. . x {
5/2 b &+5a) T 5+ Ya)
/2 Ve . x‘?ﬁ
[ sin(z%/2) dz (= 5/2 h b 6"'5/1) 5! U"" 6/1)

71. Use a power series to approximate the definite integral using the first 4 terms of the series. Round to

5 decimal places.
0.1 4
/ o
o l+at

\ B ( ™ n \{w
T T — 2 (k=2 A
oll | all &, U0 |x

=2
S" i go =0('3“ X
— Do » 0. h
- > {w\} g JX
h=b
,50 LIn+|

O .|| boo
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72. Use a power series to approximate the definite integral using the first 3 terms of the series. Round to

5 decimal places.
023
/ e " dx
0

Y — £2Q
e’ == X,
h=0 h )n . \n ) . y Xf Xz; 0.3
_X"‘__po X _ & h :( - —P_)]
cC _nzs'o (n’ _w?o TX ) 3 le 4],
.23 _y’;qx_,go Z (—)“ a"ix
O e o n=¢ V‘l
= ( >_. 8023 X;‘"Jx
V\::o
nA| 0.23
= 09 (—\) X
Z r\\ ntl

n>0

- ? X OD 23
=& T3 m)]

foo 2 ,—0? g0

0.326

73. Use a power series to approximate the definite integral using the first 4 terms of the series. Round to
5 decimal places.

" x cos(v/x) dz O‘{s
cos ()= 5 LN b "R
= G £ -‘5% =
n .
cos()=% (_|_L(><V’> o ¢
h=o (9"5\ = % - = : __x,)
oo ()" " Ql@ L“ ©
=
= an) " . \.U
= UYxcssl&x)= ‘4>< X" ( - ‘:100
P = Z (Qn)‘
- ( n L‘ n+ |
n=é (Qrb
" sl M= go 5 2 Cla"
0 n=o (1)
_ Z C_])V\ ‘an "SXHIJK 035\06
=0 (20 (S f00'454xcos(\/5)dx%
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74. Use the first 3 terms of the Macluarin series for f(z) = In(1 + x) to evaluate In(1.56). Round to 5
decimal places.

n-|
In(14XF £ D X"
ny N

Note [5L=1+2854 i
In(1+0.S54)= S £ (5 5¢)

h=\ n 3
0S5t bse), bsY
= 3

O bl

In(1.56) ~
75. Find the domain of :
r‘\ > - VEFY—

Sl > X+y-l2o
Jxay-1 >y 7y > 0

Xt y=21 50
N>y~
’7 = 7#0 Inly ;’0”
| In(y-11)-9#0
|n(\/~l|);&7q
-lIFe > 9
Yy# e+l Domjn(x/y\\ <yl yoll, y# e }
76. Find the domain of )
n(7) > 720 o) = S
nit) =
In(x™y+3)> Xy +35P
X2+ 3>y
NI SN

7

[ A 2
Y- - XX7ZD Domam%u’ %> e X +3>7’>5
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77. Describe the indicated level curves f(z,y) = C

f(z,y) = In(2? + y?) C = 1n(36) ln (X1+ y’l»_\_) r (3“

(a) Parabola with vertices at (0,0) \( L = 3 L
(b) Circle with center at (0,1n(36)) and radius 6 y

(¢) Parabola with vertices at (0,1n(36)) X )"_)( >, 4 = La
(d) Circle with center at (0,0) and radius 6

(e) Increasing Logarithm Function

78. What do the level curves for the following function look like?

o) == ()’ - esx) =C

a) Increasing exponential functions

@ X _ o~
(b) Rational Functions with x-axis symmetry y —-& =&
(¢) Natural logarithm functions y__ 6/6)( - C
(d) Decreasing exponential functions SK

(e) Rational Functions with y-axis symmetry \/ = e, +_C

79. What do the level curves for the following function look like?

fl@y) = Vy +4a?
(a) Lines \‘ \/.(_k{y I = C
(b) Parabolas
(c) Circles >/ + L{X
(d) Point at the origin
)
)

(e) Ellipses \/ + \{ X :;LC
(f) Hyperbolas \/j - — L’ x + C/

C

37



80. Compute f;(6,5) when

(62— 6y)?
F Y/y) B i Lx_bﬂ") fla.y) = o1

Nvay

\[—_1 A (@X g >

= 67) - (1>><M,>
JM‘ ’
= L Qlbx-4yb
-t
_ 3y B
e g B 4

81. Find the first order partial derivatives of

3
Pooyd= 3T X ) =
)

'(:b( ey 7
X /)‘5 ;—&Z(gx

2 :—7——1'
A G-\ L-l) A x> el
o= & (o0 3 \23@d )\ 3.2/ y? 2
y 0{7< g_:‘);> Zx_7<(_7¥_—‘\1>-3 <y¥ (yz\\qy)}
= Iy >/( 3y Cy-N-2
x(%[(y Y\h 71) (3}1 '3\/ 3\/)
~ (y-1°
=3 (y-3y7)
Cy-1)°

3
o bxy [ (y-13

fy(z,y) = 2)( <7 371>
Cy-1)°
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82. Find the first order partial derivatives of f(z,y) =

(vy —1)?

+, (X/)/\‘ <(Xy l\> &(XY \)” (xy- —1)
“Q(Xy Wy

_RVy

_27

Py(X/)/\:ﬁ%l<(Xy- '\Q> &(XY \J Xy \x
- Q(Ky 1) %
= 2x 7-9X

83. Find the ﬁrst order partlal derlvatlves of f(z,y) =

ﬁx&y\ XX@ Jr)<7+>/1—><

fe(z,y) =

fy(x,y) =

L
AX

Lry= Ay

Q\Aly— QX

re® 2tay+y?

x+xv+7>

_ e%fz+xy+y 4 Y(QY +xy+Y >(Q§<+>/j
?(\+1><1+ xy}e%q“‘%ya

£ (X/\/B X 7/<><+xy+>,a
(x + xy)e* Texyy

_ Xéﬂxywa)(m 2v)

[1+2x+ xy) G%QHY“LYQ

e Qxyse%"ﬂwa




84. Find the first order partial derivatives of f(x,y) = y cos(z%y)

£,000)= )’fg_((é“ (><77)> =y (- Un(xjy)\)j%(xa\/\= ~y$in (x7y) [QXﬂ

~—

= QXY:ZSm(XQY\

—(:Y(X/\/\Tﬁ(” CoS(Xa\/j + \//;f,;l; (édS(XQY)>

= Cos (x?y) *Y Lsin (x/"’y))%y ()
:cog(xly\ -y $in(xy) [

J ' 2
=cos(:y)- %y sin (Cy)

2 _- 2.,
Fola,y)|= ‘2><y sin(X y\

_cos(y)- Xy s (>y)

85. Given the function f(z,y) = 42° tan(3y), compute fy, (2, 7/3)

£y C></73=§f-< (4 +an (3)) = +anl3) % [Ux®)
=tan Byy hoxt)

Q:Xy (Y/YBZJ% (—R/&)’» = %(""dﬂ (37/) (_QOX“\): QDX‘\I%(—F{“’] (37))
=201 gec® (3y)3
I ZboxT se(3y)
_ 'sec T
r 2,7/ = LO(2) Secl(i 3
vy L ) = (D (1b) see (1)
=960 AL

fmy(27 77/3) =
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86. Find the second order partial derivatives of
f(z,y) = 2%y In(7z)
Flyy)=he) y o
'§: N4 — 4L 2 n(4)- — i <X1|h[4@>
()= 2= ) vy =y &

=y (@) 4 x5 =y(axin(3 + x)
oy (X, ¥) = ”Q( (2% ?x§+x\5 Y 5 L (12\( '7‘\2\—%)()
S Y Qe o= ) Y (2U1n(Fx) + 241

=y (208 (FR+3)

JFX\/(Y/\/\?%(y(lﬂw@ﬂ+x\>: (Qx\n@y\ax)ﬂ(_é(ﬂ
= x\n[Fx)+ X
_FV CX/\A - -(%\-/ ((xl‘m Hx\\y\ - (Xl \M:('x\)f% (y) %" In L?)Q

“Fy y(Y/Y\ = T%/ (Xl\nl;‘)(» =0

| (2 )+ 2) \

/
foy(@,y) = Q'X \ V\(:"% 13 ><
Fyy(:y) += O




87. Find the discriminant of

f(z,y) = e”sin(y)
Simplify your answer. Note: sin?(y) + cos?(y) = 1.

’Fxb(/\/\? €>< SJﬂ(Y) D= —@xx‘?yy (£ )(7}

’F)()((.\(/y\:EY S\In(y} (6 gm(y)(’e SH")()’) Ce COSC73§
—F,(y( ‘/\? 6’%05(\/} C ' 1(,7)— X Cbs (\/)

Fylyyl= € Feosly) 3~eax(sin‘(\/\+cos‘ly))
‘fyyy/‘ﬂ ~e¥sin(y) =—27* (1)

- X
D(z,y) = ¢

88. Using the information in the table below, classify the critical points for the function g(z,y)

| (av b) | gﬂm( | gyy(avb) | gmy(av b) |
(4,5) 0 4 —2
(5,—10) 5 —10 6
(10,10) —4 —6 —4
(7,9) 5 7 4
(4,8) 2 2

/ (- 35'1: || ¢ () — Suddle
%((2 e 3&{\ DI s s

o relative
(D(lO/lOB B kl) =xXAY0 = gi}j\;l—tko R
DG4 ) (3 \ ) 45 0 “.)gf/o\(dk,l%>o o
b,a)= (@)RI~ rh
®( Incomdu&ve (4,5) is SLLJJ < le-

o |_S0ddle ot

(10,10) is \ 0\{_\ Ve Max

(7,9) is V\Q\\d\i\“\\/\f MmN

(4,8) is |N <o C\ e Ve
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89. Classify the critical points of the function f(z,y) given the partial derivatives:

=0 “PY‘]O

folw,y) =z —y fyley) =y* —a =0
. .. X=v/=0 A
(a) Two saddle points and one local minimum Y= v/ — X
(b) Two saddle points and one local maximum 3
(¢) One saddle point, one local maximum, and one local minimum % X= >/ > >/:. >/
(d) Three saddle points 3_ - .\, 3= o
(e) Two local minimums and one saddle point \/ )( \/ ’y 4)"_\7
e — - X ( yU=y =
w= XY Wy Y : Nd‘|‘6 \A/EOQOY)‘!— need. o 'F’l_noQ y=0,4 |
Fxx= | tyy=3y " the x-valees blc D which
‘Qxy:—\l \A/c; {"oumd. on the |efPt or\l)f hat

U):-F ‘E) _@X )2 S
:(BX@)\I/);)"(’\Y\Q \/J when y= O, N=-1<0-> saddle

= 3}/‘7’\ G

——| D=1>0—)ralcx+rema}éhzcl/t‘?xx=l>0 |
Mﬁﬁ ;::Jf\,/ D=2 >0 2 rel exipena —>rel mins
@ y=tl

90. The critical points for a function f(z,y) are (1,1) and (2,4). Given that the partial derivatives of
f(z,y) are

folz,y) =Tz — 3y fy(z,y) = 4a® — 6y

ch’?%Ey Fy=W-6y  Since D<o
Tyx =7 7@}/7:_5 always Loth
-@ =_-3 ?*ﬁ A% SACh%k
*y (aJrg.
2

D= Axx {7y “(@xgﬁa

= (PL) -3

S PEACET L sadde ot
Sudd\¢ qut

(2,4) is
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91. Fleet feet stores two most sold running shoes brands are Aesics and Brookes. The total venue from
selling = pairs of Aesics and y pairs of Brookes is given by

R(x,y) =

—1022 — 169> — 4oy + 84 + 204y

where z and y are in thousands of units. Determine the number of Brookes shoes to be sold to

maximize the revenue.

Fupst find The corheal PJK

@ =-Q0x =Yy =0
%QY:_397— \x+ 20 = OO

Divide O and @ %
%BXJr\/ O

><—+2>/~'5|:0 @

= 15x+y =0 O
% Y y:'S\ @

/\”wlﬁpb’ @ by 5
6>(+>/:() \

:54(

S5x+voy =955

92. Find the point(s) (x,y) where the function f(z,y)

to the constraint x + y = 10.

£=3x _LLYY—LEX—IS A=XTY=

Jx~ f
377[
éx%‘*ly*é:) Q
Ux =X @
X4y =10 &

Set D=&
LY L{y—PQI 4 x

ty=6x+ Lfy—’r =
fy= =%

Systen

QX—FH}PH:" O
IX=-Hy-6
X=y—73

Sub‘j’Pd\C+ @ and @
ngy —-—QSS

\/V\ "’>Y _7'2.

000

The # of Brookes shoes sold is

= 322 +4xy+ 62 — 15 attains maximal value, subject

|0
P}u\;f K——QV/B \VH—DO
= (0
—o?y~3+)ﬂ—l0
_V— O
-3 m+o X“—Ry’g-
X=-(-I13)— 3
= 26— 3
=423

(23,-13)

Plug y=
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93. Find the minimum of the function using LaGrange Multipliers of the function f(z,y) = 2z% + 4y°
subject to the constraint z2 + y? = 1.

+= QXQ#HyQ‘ 9= NET P\uakil Q”‘“ &
%c: Yx Ix = o on\\/y‘\‘f‘\/‘{—ywl\zﬂ y=0
‘Fy:gy ﬂ7:j7 @\uj \/_—:.0 m—\'o@
L LlX RX\ O \(1* 0').: ,
&7’ .Qy\ @ \(—f—il
X +\7f ® s (\,b\/(q,oy
So{v\ig):.bo\ NOW (F[U_ﬁ the ﬁ' info CK(VB ‘QXJFq\/
Ux—guch= 0 £(o,N=VY £(1,0)= % — Min
a;fl()—/\;\j\ 53/0 -N=4 -0 =2
P/lkfj X=0 \wto @
6 + y ‘—'—jl’[\ Minimum Value = Q
Cs. (0, 1), (0,1
94. Find the minimum value of the function f(x,y) = 222y — 3y? subject to the constraint z2 + 2y =1.
F= Qxﬂy 3y4 3=x°+rz)/:{ Plug »=3y ints @ Te st For M
fe-txy | PTHX %"a I [fopa=
fy=&f6y | I~ - x@ﬂé“;sfoyf 3V 3)-=
y<tem M‘xy»QX =y
Q>§ by = ,Q)C@) Plug x’= 5y nte ®
+Iy= Sy+ =
dve O 7y =
Lb«y ~QINTC y="%
QX(QY N Pluﬁ y= /; ints X= Sy
x=0, X= 2y X*= =
=+ 5
Plug x= 0 mto & |
Doyl B (AT
v

_3 / L|
Minimum Value =

Pts. (0, %)
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95. Locate and classify the points that maximize and minimize the function f(x,y) = 522 + 10y subject

to the constraint 522 + 5y? = 5.

C=5yZalgy 9=5xH5y7=5

tx =|0X !0

fy= 10 9y =17

System % l“f))f oyx @
Sy 5y =% ®

|
SO\V\QO\,Q DX X =0

10x(1-»)=0
X=0, x= |
Plug x=0 o 3
5y =5
vy
Pt (o X0

] 0 :\D)/
y—;l
leﬁ y:l nto

5x+5 =5

Cx*=0

X=0
P (or") @aain

Minimum Value occurs at

Plb@ Nl inte &

Test w/ F05))
"F(D/'l\ ==10

5 £(oy )= 10

—10

Maximum Value occurs at

|0

96. We are baking a tasty treat where customer satisfaction is given by S(x,y) = 623/2y . Here, z and y
are the amount of sugar and spice respectively. If the sugar and spice we use must satisfy 9z +y =4,
what is the maximum customer satisfaction we can achieve? (Note: the function is defined only for
x>0 and y > 0.) Round your answer to 2 decimal places.

S‘—‘—'éxy-?y 3::O/>< +Yy =\
SX:U[XV"‘)/ ﬂ%: C?
Sy= by 371;
Syctem. Ix?y = AN
o =N @
Ix?+y*=4 @
@ .l"\ @
”uj Xl/a\/ = 7(G><3/Q>
WAy = AN
XI/‘-’\ B 63(3/; =J
Xl/a<\/_6)() =0
x=0, ¥=bX

(Pluﬂ x=0 10ts &
Oo+y=\
P+ (O/4)
Plu y:é)( into
3 I +6x ="
|5x =4

4
X=7s

Plug x=ttinto v-6x

V=g
£ (%2)

Jest for max

S(o\)=0
S |2
Max

Maximum Value =

|3
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97. Determine the average value of f(x,y) = zy over

(a) the rectangle formed by the vertices (-1,0), (1,0), (-1,3), and (1,3)

£ R=
[’\/—.ﬂ l 3) /\rzm ¢ =) y=3
¥ ’FAVE:’%SY—-l y=° Y}/&nyx
2 VTR
i % =300 (S y )b
© | Y= | * \/:3
(—1/0\ (1/6) ) —ng:—lx< %— Y=o )AX
Ty =1 L%y oax
Q o _3 el X=-|
=3 X?: X=|
<1 2 ]x:—l
=3 /4 ]
2 ( 2 = >
=0
Answer: O
(b) the triangle formed by the vertices (0,0), (2,0), and (2,2).
— =) —JX
Lyyp (o)=L (X ! x)//.yﬁx
)(:0' \/:0
=2 (7 %(Qr ™y dy)dx
X=0 y267
ﬁ__L Xx=2 ﬁ o 2X (%)(
AV —— L)\/:0 (2,2 ~Q§X=D X( * Jy=o )
60 N — :l SX:D X(Q)(Q>6(X
9 2 Jx=0 2
— X=
= X X
~ | = =
Area of R=5 V() =2 B éﬂo =12
BouWQS HEY=RX Tf]xm
O =x£< — R

Answer:
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98. Find the bounds for the integral [[ 5e”sin(y)dA where R is a triangle with vertices (0,0), (1,2), and
R

(07 &\ ’

DON”T COMPUTE!!!

Answer:

99. Evaluate the double integral

/3 p2
/ / 25y sec?(z) dy dx

S\R/z o (X{g;‘ 25, Jyg OQO)(

O
(o)
= gms se(A) (20) dX

O
= QOS!A see (XOAX

= Do +an X] s

2013

O f’f/?’ f225y4se02(1:) dydx =
0 0
— J0J3
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100. Evaluate the double integral

e

D jm(y\(g\ VA X JX>ﬂQ7’
= g!/ SJn(\/)(BX‘*] )

. SIhy) (3352)’
3§j/°sin (y)dy
:—3CDS(7\:}“/3

§

r

[
/04/2y(y+:c)da:dy

101. Evaluate the double integral

E; :gX‘4(y+X3}ny

_g7“<(>< 4>< >Jy

=~2¢s5s ({;) ~<—”5£o$(63>
=0-(-3)
=3

y)dxdy = 3




:SXZQ O 0 Uy = 5,7 bx)
= /X9

g <§7 l }’ QA)/)JX < n)]
S ( Y <)

103. Switch the order of integration on the follow integral

[ [ e
The bounds tell mez Sb O=x =y
04 ><< A what does vy range
y=36 OE Y ET3E
R,
L@D < <—>’21X2—\ Q\'ﬂ[ffr
X={

167C7 S0 dxly
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104. Evaluate the double integral

2 2
/ / 4e¥ dy dx
0 T
=]
(Hint: Change the order of integration) /

@Qmis'- 0L X< R - YQ%V(S_\/JX)J}/ ’Z@ :; 0

XéyéQ
=2 y=2 x=y
R 'I g LIG (X_Jhb)oly
Lett < Gmx) i
P | < e
Rig Wt M=y? 1
ik P ng“Jw
So Ozys o4 = Qe
0£X=Y

ZS: L{G\/%ﬂyg% 2 \ 2 Qeq_
,_,gp gx_y L{eyceXJ/ I£4eyzdydx:

105. Evaluate the double integral

/01/ sin(z®) dz dy _g Sin(x? (g)’ X Jy)JX

Round your answer to 2 decimal places. g X = \ <) n (X ( j
X=0
(Hint: Change the order of integration) gx \ <in (X?> 2 06)(
: v
@0uhA5- O—éy—l = x~ SR
=T Sin(w)Aw
W) £ x< | oLu/— 3xAx D 3
= ~— cos(w)
? 2 x=|
= —2 <os(x ]Xzo
X015

I1f151D(x3)dxdy: O - [ 5

o1






