MATH 16020 PrRACTICE FINAL EXAM Fri., DECEMBER 15, 2023

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

Name: S ) | u:H ong

1. Given f(z) = 22°/2 — s(3 valuate f'(4

£60= Q-%x —[ Sm(:’m‘x] G“’)
= Cx¥2 13 sin (Birx)
£14)= S (4y"24 37 5in (3r4) = Yo

O

2. Evaluate the definite integral

= (35 n(x)—-

- 35]" ’W>

l

=3 _3
a




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

r(t) = 67/t

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

O 00am = L hr ) _SCH 1240+

/ l'.C)dPVW—;)H J’W,\% g + Lf

:62+3/2
3 |

3/2 1Y
YT [
= R

Answer:

pm?

) R

(b) How many hours after 9:00 am will there be 121 cubic feet of water in the tank?

ve 7 cﬁr‘/ﬂﬁ%

gt P=lal
m

7 ‘?
= ()7

Answer:




4. Which derivative rule is undone by

integration by substitution?

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

None of these

5. Which derivative rule is undone by

~— Y ~— — ~— ~—

integration by parts?

Power Rule
Quotient Rule
Product Rule
Chain Rule
Constant Rule

None of these

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

/\ / €27 cos(e27) sin® (¢27) da
A\
eXcos(€)[sinle a’ﬁ]?lx

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

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

. ‘Sin(egx>

chedt Jdw s in

/\\Wa.y.s lh-k.Jml

/ sec?(5x)et*n(52) dy

u =

Fan(5x)

Always ched A i3 in
lh-\-cjml

/tan(5x) sec(5z)e*c5?) dy

sec (5x)

Always chedr du is in
:h-\-chI



9. Find the are ur\j r the curve y71~4><7f 0<m(14 ?X

A g Ye OQX *?JX gQQ Og(ﬂ
— =
= et = Qe XJD = 2o7-2

Area =

10. Evaluate the definite integral.

D o 2 )
\__/\/\_//
~ — S/ 9 _
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11. Evaluate the indefinite integral.

/18:c

2
w= X g\%%@((\ﬂﬁ a@ §°| cos(u\
di=X =9 snlv) + ¢
%%,,}X =g <in )+

12. Evaluate the indefinite i

dwn= Uy *dx —Hx
du _
e SRR




13. 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.

gq (24422 dF L2 2w
O

du=13
A ;ﬁ

3 2
a2 B Q(7++;z\ J
3 3

—_—

A Ilvm

\[. 0)aa

Answer:




14. Tt is estimated that t-days into a semester, the average amount of sleep a 11 g math student gets

per day S(t) changes at a rate f
”——%ﬂ

hours per day. When the semester begins, math students sleep an average of 8.2 hours per day. What
is S(t), 2 days into the mt7

\A

_ u=-t oM du
®S e +¢U‘ du=—-2Af S)H—e 2t

@ $(9=8.2 Fad C.
AL = .Qe A6
R Q=2+<
C=£.72
& s(H= oe“* +6.2
SL:} 2e 462
M .2B3F

G.2A37T

Answer:




15. A biologist determines that, ¢ hours after a bacterial colony was established, the population of bacteria
in the colony is changing at a rate given by

5et
P(t) = ——
(t) T+ o

million bacteria per hour, 0 <t < 5.

If the bacterial colony started with a population of 1 million, how many bacter
in the lny after th 5-hour experiment?

S u= et sg* @ 5
b l—\-ee1' A+¢?u eaH' w gf S A

B p(0)=| Find €
:5\n|\+e°l+4
\=5InlI+0+<
|=5\h2 +¢
|-5|n =C

& P(+§75\ﬂ\\+€+l+ |-51n %

P(S) =5Inli4e’] +1-5In2
“WA2.97F

22.5F

Answer:




16. Evaluate the indefinite integral
x? +4)3 da

2 [ W

=X rY g 3 _4& U}A\L:—.—-l-c.

duz2xdx Xu Y ’.‘2 2 :

%‘—‘:Ax -‘-"‘g(“a*"'l) +C
X

l.l
+ 641 + ¢

f:r(x2+4)3d:r:
) Qx 17. Evaluate the definite integral. /37T e 3 \
U= X = Wdu === s
j““ S3Sm(\4 ﬂS ml ) du = ce
W _ A

’Z"Jy - 'E:. Lo (:Zx)]

-3

= 2eo2)- (2 o

= 3/2

3/3)




18. Evaluate the indefinite integral.

usx 48

={Ox+ de
‘it 2+ ) Ax

Tow =

J R

gwr fom

I} sz
A ey Ve
8 "W

3/a
L (> A C
B(x =+ &x)

= Inlu

= |n|J71+ l\_ya
= ln\ {40\ In\Jow 1\

= \n(4)

In(4)

Wy

10




20. A tree

After 2 yea

transpla: td Round to one

is transplanted and after ¢ years

s it has reached a height of 5 meters
decimal place.

() =1+

is growing at a ra

1
(t+1)2

So

Height =

11

te

meters per year.

. How tall was the tree when it was originally

r)= 1= ot —D

r(0)= 6
= /3 %2.3

-,4__’}2
3

2.3




21. The ma: g' 1 e from th sale of x units of a particular product is estimated to be R'(z) =
50+ 350xe d 11 S per and wher R( ) is ue in dollars. What revenue should be expected
from the sale of 100 units? A ume that R(0) =

1

R()= Ssomsoxe Jx

= Ss'odx-l gssaxc"ﬂk
N

=$50dy - 135 (el
:SOX"F?'SQ_ +C
50X~ [F5," +C

R(o)?o
O=0-#5+¢

c=1%5 .
R(x)= 50 13574135

Rid Y% 5175 5|5

R(100) =

12



22. Evaluate the indefinite integral

/m(m)dw
’ o)
_\A__ilﬂ,(jﬂ—/ \Lluj UL/Z_ (lh(7X3> + £
%M:—%{—?QX 2 91
- |
O(\/L Y% AX
o)
(lh(?‘XB} L ¢
. 2~

/e In(z?) i
1 &

ch\.{'ﬁ SF -HIQXX Ax L;LQ’—\:(LZXJX g Uudu = LI_;%:QM :;7(10 X)]I
Y 2 2
:Q(lneﬁ - 20n|
—y \/\5_)

= &

fewdxz Q

T

13



24. Evaluate the definite integral.

/2
/ (z — 1) sin(z) dz ™

= R T ST ’ g”’“‘/— cosxd o

A =AX =—coS$

N ' = —(x-1) CoﬁXj /Q—L S/n(X)] v
—~(M [ Bcoé(b

+Sm(”) M

= ~14] =0

/2
f (x — 1) sin(z) dx= O
0

25. Evaluate
3zIn(z") dz

Rewr e ggy (FnoNAx = ngxlnxAx
w=2lnbd dv=xAX - Qudu
du= Q',{x V*%
— M_M_ ‘S xfg,l Ax
2
_M SQ'XAX

= Qly* th <] X_ﬂLC
X N2 =3

= X ln\l Q_L,{_C,

‘L |
f 3z In(27) dr=

14



26. Evaluate

/ 3 In(22) da

uzln(@0 _ dv=ldx . S"J‘V" "'lnlax\ X L&
Au-_[— adx V‘% 4 X

ax.t ¥\ (ax)
40.-.-— 4 - n _ L
A
=@ _ x'. .
y vy 9

[ s - ln [3x) - X_ 4—<
q YA

27. Evaluate the definite integral.

/03 5xe’” dx
7\(
dv=e uv- Svduw
= - ~ W
dw=5 dx V= _3|_e9¥ 5
3 3 2

I35xe3zdx: q ogq + 5




28. The population of pink elephants in Dumbo’s dreams, in hundreds, t years after the year 1980 is given

by

P(t) =

e5t

1+ e5t

What is the average population during the decade between 1980 and 20007

406 €5+

e .
15061430 Jo |+e®T

w=l4est | g 25T du

du= 05t 20 D) T 5o

Beug' =M

J\i :L l

Joog SVl Y Inhs )
) S
-IF_\n\H e Uo
M 0.993 |

29. Evaluate the indefinite integral.

O. 93| hundreds or 993

Answer:

/ 20z sin(2x) dx

w=20X  Jdv= S:n(QXHx wv-

dw=04dx

_.-o

Svdu

= Dxcds (A X0+ S’- 0 (+cn5(90\4x
2 2

——lhyxcod lQ") +IOS(_0.S (=% dx

=—10¥cos(ax)+ 10 Sﬁgﬁ")+ é

—loxcosBx)+ 5 Sn@¥dy ¢

f 20z sin(2x) dx =

16




30. The velocity of a cyclist during an hour-long race is given by the function
v(t) = 166te~*2" mi/hr, 0<t<1

Assuming the cyclist starts from rest, what is the distance in miles he traveled during the first hour of
the race?

O§l66+e™ 4
= L6t gle e U\/-Sv dw

;(u-:u.ck v= e 2

-
= bot % (2 e dt
-7.9 ,(.7,7

~22%
=t e= 22 L Mbb e T v
l—é’qe?,—[_- * 22 -2
= lbite? ILhe 22 L.
2.2 (22)

@ s(0)=0.Ful C.
9= 0 - 1&¢b C=AL> |CC
taa) Rt C T (7:)“

T L T i (1
& sth== 2.2 (22) (7 :)Q

s()= - uz-“ lbb_ 232, 16t _
22 TN \ (115’

M 22 137 22137

Answer:

17



31. After t days, the growth of a plant is measured by the function 2000te=2° inches per day. What is the
change in the height of the plant (in inches) after the first 14 days?

1 _act
N Q066+e T At
0 ot
w= Rooot.  Av=e A LLV—ngw

Iu=a000d+ y= e
-20

= 2000t ¢ W) g e"“’*>:zoaa=¢+

—20
_20t
= —loo +& 2%+ 100 (e M

= -100 +e— + | DO ( -0t

:("IOO +6—10+_ g e-Qo‘})] :;I

= 5

Answer:

18



wL-5 <ot

jj\ 32. Evaluate the indefinite integral.

Yiv/2i+5dt

U=t Cyp yPal = Satu w2 ds § (- Juadic

3/2 l/";
gt e e
2o 52,2 ¢

=
5

3
- 2 (at+5)72 - 10 (2445) ¢

3
% (9++s)5/“~ 10 (2445) ALc
3

J6t\2t +5dt = \lf

33. Which of the following is a partial fraction decomposition of the rational expression show? Do not

explicitly solve for the constant.
3r+1

x2(x+ 1)2(x2 + 1)

fx) =

A, B, C
(z+1)2  22+1

+ © , b E
z 22 z+1 (z+1)2 2241

+ C n D +E:0+F
x x2 xz+1 (z4+1)2  22+41

A Bzx+C D Ex+F Gzx+H
=+ + +
x x? x+1 (412  22+1

B C
x  (x+1)?2 2241

19



34. Which of the following is a partial fraction decomposition of the rational expression show? Do not
explicitly solve for the constant.
Tr—5

f(@zm

é E Cx+ D
T oz 249

(A)

A B Cxz+D

B 242

(B) x+x2+ 249

(©) é Bx+C Dx+F
T x2 2+ 9

Az+B Cx+ D

2 22 +9
A B C D

Ey 2.2 4 ¥
(E) x+x2+x+3+x—3
Ar+ B C D

(F)

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

@) = z? + 27+ 3
 (z—1)2(z —2)(22 + 4)
A B C Dz + K
(4) I71+($71)2+LE72 x? + 4
A B C D
(B) + +

(D) A n B n C Dx
x—1 (=12 x-2 2244
A B C D E

(E) " x n T+

20



36. Determine the partial fraction decomposition of

L)
z(x? +3)

A, Boc | AEnX(BEC

EEE ) YWBB
—AX 434 Bx+ <X
\((ygf}?)
= (A4B)s+ Cxt 3A
X(x %+ 3)

(5 +B)HCx+3A = Px T+ 0x+ 1
At =T

C=0

A=A 7 A3

SD @: L_[ _

X X33

Answer:

21



37. Determine the partial fraction decomposition of

4x — 11
2 —Tx +10

Factor X =Fx+10= (x-Dx-5)

Hx=1l_ __ A B
DD X=2 " %5
= Alx=9)*+ B¥=2
(x-2) (\L-S)
= (A+B)r+ (-5A-9)
(x-2)(x~%)
So Mx=1 = (A4Bx + (-SA-A)
U=A+e O
~|1==5A-2B (D

Mu lt:pl+ O by 5 and
add (D+W.

26= SA+5SB
+ -ll="pA-2&

9=38

B=3
Pl\;.3 B=3 nty 5\>

Y=A+B )
=M+ 3 /7
=\




2
38. Evaluate f S0
x2(x + 3)

A 4 @ 1 Ax(x+3) 4+ RE3Y +CSe
X X XTB_ X (+3)
Ax F 3k Ry 4+ 30+ECKE
V2% +3)

_ (MHOx 1 (3A+BR)x+ 3B
V(X473

( ;O H(RA+OX 3B = Sx7+ 0x+ 1
A+rC =5
3A+R= O
FR=9 > B=3

3A+B=0 | p+<C=5
/+3=0 | ~[+C=5

2A=-3 e
R
g—?liwg%ixﬁLgxfz AX = ”IHIX\—%—FUM)GWH

~In IX\—;——I— {In) X+3)+

[
22(x+3)

23




x2 42
39. Evaluate f B 132 1o dx

Factor x°+ 3x'*’+<)x = X (X% 3x+2) = x (A Dx42)
So A, S AGan(x+d + Bx )+ Cxlx+ 1)

— p—

X Y'\’\ K42 )(lx.‘.“ (x+z\

= 6( ...3,(.,.3).1_‘3(3( 2220+ (% 24 x)
o X(x+0) (% +2)

= < A+B8+<) x il}&igg-l'(_)x +2A
¥(x+(x+2)

Sp Y427 (A+B+AN x4 (3A+28+C)x + 2ZA
| 0%+ 2= (A+B+A x4+ (34+20+ )% + 2A

|=A+B+C 8 Plug B=-3 inlo O.
O= 3A+2B+C = 1+ B +¢
2=2A @ = | -3+
Selve (D). |= -+l
A=2aA 3= =C
A= , Pluy A=l B=3,(=3 inhs
1\ nl P Fion.
e ﬁ lfréf)c‘ Q) = 3
bt g, S0 SEAGER A O
e
=3428+3)
|=-2-(3 2?42 dw:\hl\(‘—gln‘)«"\
+2 ‘\'—2 34 fm3+3x2+2x ""3\Y\|x+2|+<

24



40. Evaluate f Mdm \Bx g

r—1)(z2+1) » sz x_
:—\_rG’X =
So A_ 4 Bx+C _ A(P+1)+(Bxre) -1
X=1 x4 (x=1)(x™+1)
= Ax®+ A+ Bx-Bx+cx—C
(<-Dx*+1)
= (A+B)x*+ (¢-RYX + (A—d
(x—1y(x>+1)
S, (A+B= O
c—B=-M
AK-¢ =5
AL Oancp@— .
N P
A+c =5 (v)
Add @ahi@
+A4 —5
AA =10 5
A=5 = S{nlx=I|+ Aln| 21+ C
@luJ A" \"‘l‘D@
A+B=1
S+B=9
R=Y
Pleg A>5 it G
T g J—— LS Inlx-11
5"‘635 23 + 322 + 2%

C=06 ) +21 x4+ ¢




41. Determine if the following integral is proper or improper.

nre | =Cosx =0
sin x
[
o l—cosz
a—

(A) It is improper because of a discontinuity at x = 7/6 \ - C D i ><
(B)
(C) It is improper because of a discontinuity at = 7/3 X —_— @ \\/r ﬁ/l\
(D) — 1Y

)

)

42. Determine if the following integral is proper or improper. \ 4 X —_— S ' ,/) )(
———

/2
/ tan(z) dzx
0
S.

(A) Tt is improper because of a discontinuity at = 7/6 Co /<
(B) It is improper because of a discontinuity at x = /4 R
(C) It is improper because of a discontinuity at z = 7/3 C D S >< i 0
(D) Tt is improper because of a discontinuity at = 0

)

)

E) It is improper because of a discontinuity at x = m/2 x _ /l,t B\t/\‘
—_—

(
(F) It is proper since it is defined on the interval [0, 7/2]. ;‘Z ( z / ’

43. Determine if the following integral is proper or improper. . a ‘P { ?
cos(z) dx
0 ewvery Wheve .

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

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

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

)

(B)
(C) It is improper because of a discontinuity at z = 7/3

(D)
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].

onws Ay This auestion vl all tris

fundions

26



44. Evaluate the following integral;

/oo\f \ N
: 5 x2
Sredr= :\;-’?Ng >X VZ&X“\-V:J ’ ﬂ|
=1y
”:00<l(> /[(D: 00

foo 5 DQ
—dz *
1 VT

45. Evaluate the following integral;

[ | e —| N
Sw 3 fx=lin (Mg T gy =lin < 3X ]l
\ .
- :/ m 3 N_.{ _3 43
\/ X [:f~\.:\7° B ){>]| ”N\—)m( - T>

-

46. Evaluate the following integral;

W 6 gy = him (N lé _ZLX—;\‘W <l()lm)x\ﬂ'\:

| X N=e= | ¢

_\n\¥ g e UO N1 OB

7 \/7 f_dx_ G
£ B .
}




47. Evaluate the following integral

| e N
= lin (N el =3, (- 6] ]
= ,I\{Z)po (-AQ“NU +6Y =4

N

= J e - -

48. Evaluate the following integral

[
) N o -8 T -10x \ |V
5 7 ax = Fe = G >:Lr

| y=e” [ o - [P0

49. Evaluate the definite integral

N U=5x+2  [{m S
qoog SX-FQ 4‘/‘ 5 AX N>

N
| — | —in :,(M —\—. 5 +Qﬂ
’S\—EJM __PLTQ SJ ] N—»PVS\M X
w = Ax ‘
g i /L n]SNRl- —fp)1a] ) = oo
INET- A s 5
S 0%,
I 5m+2_
(&

In- {E{M\(;\-.t on



- 0. 020+

PH)= 3000e

50.

g“" PerIH-=

= [im

ol.

The rate at which a factory is dumping pollution into a river at any time ¢ is given by P(t) = Pye™*
where P, is the rate at which the pollution is initially released into the river. If Py = 3000 and
k = 0.080, find the total amount of pollution that will be released into the river i &gjﬁ indefinite
futur -06.03 . ‘Q
g o = lim g 3000g t
0

3006€e N-éoﬁ

— 1 ~0 R0t

JSD
(’59 L00e

—d0.0%0N

37400
v

+ 3% 500) =

N2

Answer:

Set up the integral thatcompufes,the AREA
shown to the right with/respect to x.

DON’'T COMPUTE IT!!!

—ac +6

|0P

2
|2

o ~C><2-— 2x +2)dx

N

52.

y=a>—-2x+2

\
Area = 1 2
B / ‘H‘ 0N
Set up the integral ghat computes the AR _ &
shown to the right with respect to y. /= 7 x_—~ =X
DON’T COMPUTE IT!!! 61 /E R .
gt
4l y=—-2x+8

S5

29

Area




53. Set up the integral that computes the AREA Witf the region bounded by
> — &K r o[g ) ZmM
y=- and y=-x+3

(> sund.g e
%:‘_;@3 Test . xX=1.5

—Z oy, =2 =Yz R
y X / [.S 3

\j:g(ﬂtz:) yf-l.s+?:

gl:—g{%+3>< (“5_%|,
=3k 2T o F
(¥~ [x-2)= 0

X:"/Q/

Gy O+ 37% ) d

Area =

whe area of the region bounded by y = 6z — 2% and y = 2:16:2);
S . B 2
OUNSS = CJox- ) =2k

@X—XQEQX
e 970 Sl
X=0, = (&x—x )] = U
Tedt ¢ x=| ’

“fx-x"= y=o2°F
3:@3« => vz ter

30



55. Find the area of the region bounded by y = 2z — 2% and y =

P:O\.UUQ-{_ - 1 x, = —xlx&)ﬁ
9X~¥Q:Xl A go( . ><>

Ax~2xt=0 —¢! ax-ax* Ax

¢ (x-1)= 0 Ay 23\ ' =/

X:‘Z/l B Q—‘T}]o—_{-
Tesh pF. x= 1%

= e —> y &)= M2 1F
yox? oy E) Vi | 1/

56. Calculate the AREA of the region bounded by the following curves.

z=100—-%? and = =2y%?—8

Bounds A=< (100-5°)-(2y"=3) Iy
100—/1:‘274—25 ~ S_é( / .
D2 = 3.2 “S_‘L(loé}?y)a()y
pYASVA _ 3\ )L
y:jyzé _QO&V V)j-(,
Test P4 y=0 - &LA

=100- D #%=0 = Righl ’
>><<: Qy*—y&% e —a LY

Area =

LY

31



57. Calculate the AREA of the region bounded by the following curves.

y=2 and y=2?

3 sund<. A= g

XB—X 3
X-x*=0 B >J
X*(x-1)=0 = |

XZD/] 3 ‘{ I'ZZ

Test B P+'><-—’/
\7 =X .__.>7 )ROT]_OM

l

y::>< ——5‘/;':\"7 TOP \/11

Area =

58. After t hours studying, one student is working Q1 (t) = 25 + 9t — t2 problems per hour, and a second
student is working on Q2(t) = 5 — t + 2 problems per hour. How many more problems will the first
student have done than the second student after 10 hours?

° Q,[4)-Qalt) H
=0 (a5 + )= (5444 ) A
v =2
- ‘"(Qo+10+—2+ )aH
(
= él()’r : SJrQ»%Jr})] 0

>
= |DO
3

100/3

Answer:

32



59. The birthrate of a particular population is modeled by B(t) = 100036 people per year, and the
death rate is modeled by D(1) = 725e%-%19 people per year. How much will the population increase in
the span of 10 years? (0 <t < 20) Round to the nearest Whole number _‘_

P R Py 4 = 300" = Fase? "t

[y
_/lbo0 _0:036+ Fas 60-0“’*)
o.13L € 0.0l 9

9

L Yo5Q

33
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60. Let R be the region shown below. Set up the inte-

gral that comap she VOLUME as R is rotated
aaaaa d the 4+

DON’T COMPUTE IT!!! 31

2,,

1< e (534 ]

o

y:—x2+4x

Ly:x
2y

C>Volume =

1

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

y=+v16—2, y=0 and =0

aboutthe - d( 7 (Dr Ak) w

\/:J\Q‘X\
>/7-:l(,—>(1
= b-y

Bounds Given y=0

o i s

Pl\Lﬂ =0 into y: ‘H‘()—X]

y=J1e=x"




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

about th‘ — & X

y=e* y=4 =0 and z=10

AX=10
TO(P - VY= q

bd\ﬁz — ) Y= X

v=11C3

3 vttom

Mz (e_xﬂ Ax

o L

Volume =

w416 e )dx

63. Find the volume of the solid tili results by revolving the region enclosed by the curves y = —, y = 0,

T =25,

/}

and x = 7 about thé

= AX

Y =9

Volume =

35

‘73 ( )ix

"TAS:F 25 Ux
X
“35"57‘,(‘ Ax

=251 —X)J t

= |loxr
?.




64. Find the VOLUME of the region bounded by

y="7r, y=21 =z

aaaaa DX V- S, [:u (3x)°) 4
? ;DP ': y=2| g—: (L[LH Hqx ) ax

AT
\/\/o< Sher 3
Volume = \ Q?L,TI—

65. Find the VOLUME of the region bounded by

y=T7r, y=0 x=1 and z=3

S
aaaaa a the Caxid—> oA X \/\_T"g? :J'X. y{\<




66. Set up the integral that computes the VOLUME of the re

y=2% and y=

about the y-axis

N7
Gvoph Ulg",z_

o 1Y
Wb y=X
Left

134 yz@xu ,~§ ”(7
Q|{j 7y~X =) X= \f\\ Volume
L<ft > y=lx> x=y~

67. Set up the integral that computes th VOLUME of the

y=ax? and y?

gion bounded by

JT

region bounded by

=T




68. Find the VOLUME of the region bounded by

y=xz—x%, and y=0 <

around the x-axis - V: "ﬁ gl ()(— X§> J)(
=X X o 3 N
] TPSL b= 28rx) 4
- W(i_;?zi'ﬁrﬁn\
3 N

> o

. -
BOUHJ.A 30

\(— f;\o .
X (\=X) =
X= OI \ Volume = \ﬁ/g D

69. Find the VOLUME of the solid generate by revolving the given region about th-—% &)(

y:8\/53 y:O, 1':3, =206

\/:\ﬁ‘ a - 2
33 (RIx) dy
:\ﬂ\gé LY Ax
3

=Tt é,qwq‘]é
pY 3

~ G
=1 3ax |,
— &éL{Tl\ Volume =

38

XLV




70. Find the VOLUME of the region bounded by

y4x:v0y4

around th y-axis . f \ g
— /\/ J’—\ \ =

z

. =T g
1)1 gl i‘r
— [

NG
T TG
> 'J . Q LI

—:\r,{;°¥—

Volume = rQ ﬁ\

71. Set up the integral that computes the VOLUME of the region bounded by
y=x+8, and y= (v —4)2

about the x-axis

(3 punds’

X+= (x 4y
x4+8= X 3%+ 16
D=X—AX+X
0= (x—2)(x-1)

X:,/%

y= X—+

Y 3117

Volumd =

\ﬁ\g’x {: (x+&)l— (X—H)\ﬂaﬂx

39



72. Find the VOLUME of the region bounded by

y=10x, z=0, y=1

e o \/:TS': (—%)2 dy

voph - 5
,_CZD >/1|D =T SIOD m ‘l/
VA -7 i) 0
1 \D(>< 3 )|
Bul y-eaXis =) J\/ (Dfdlolem 2

y = 10X TR
—l:){ /3

Volume =

73. Find the VOLUME of the solid generated by rotating the region bourged by
vLerr, a0 yms | X =Y R

around the Nvd(—y PDOLJIGM.
5D yb

\/:‘ITSL (y _Q)QJ\/
2
:ng (yj’q7+‘1 ) Jﬁy

A )6 LYW/
— } 3 2 Volume =
| (%-L%-I-q?,) 2



74. Find the VOLUME of the region bounded by

z+3y=9, =0, y=0

aaaaa d the y-axis _ 3 — *
X+3y=1 \"Wgo 50 o

A T (21 Sy 1,
3
Graph g —Tf(g]y_gq},l+ 373)]0
DU Nk = AT
— pS

75. Let R be the region shown to the right. Set up 37

the integral that computegthe VOLUME as R is
rotated around the lin
) Ay pr ko

DON’T COMPUTE IT!!!

1,,

A @QD (V-4 dy

Volume

41



76. SET-UP using the washer method. the VOLUME of the region bounded by

}X\\‘ fl'ﬂ, the Emnls ‘F‘ur AH ch o7 ce)

are the Same .

(B)WI(4m2—x4)dm Tff\' P‘I‘ X.';l
<c>ﬁI2<zx_x2)dx \/,—_->(f2 - y=1- (3 Atom

Sy = y=2°1
(D)FIQ(x2—2x)dx Y"“lx X 7 J aP

(E) FIQ(x4—4x2)dx \J :\nS; (,Q XBQ" ()(DS: OQ-X

2 __~n L =X )| ’
(F) QW[(xS—ZxZ)dx -1l SD q)\ — X O\-X

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

y=2—12? and y=a22

is rotated about the line = 3. Y = 3 = A>d Pr dolem
r |
é.mﬁb WASiVL _@ (Dounds - 2-X"=x"

a A 2=2x?
\1:2'% /} I:%‘(—z
('J\D )” Xl X:‘——\
V' Far

| | l\flg\ (a3 ~( - 3)

42




78. SET-UP using the disk/washer method. the VOLUME of the region bounded by

y=3z, x=0, y=27

@/Mound the line ..) 0()( G b/ ! y=27

(A) ﬂ'f (729 — 162z + 922) dw X-;o(— Q
0

(B) WI279x2dx
(©) w£99x2d:1: B(N,Y\k ? X= 29.

x=9
(D) ﬂ'fg(9x2 —162z) dx

(E) Wf27(729—9x2)dx -. “S (3)(—'29'> ”(X
0
— 1 _
(F)wf9(729—162:1:+9x2)dx —ﬂgo @)( \LQ\(-I-?.’Z%,Q)(
0
% Mﬁ the integral that computes the VOLUME of the region in
quadraat I enclosed by theTegion defined by a triangle with vertices at (0,0), (0,5), and (4,0) about
;-ﬁf-é A
A f5 sz —2a?) e (075 V::H"SWXJJX
(A) A ( T =% ) x J s

(B) ﬂf5§x2dx — 7 FII’ICQ +L\€ e4n
L 1 \ ("l/ﬁ d“?-'H\E [”\z_/l

C Wf44a:2dx
©) 0 m:O"S:_S

4 5 L.I_'O
(D)w'j(: (8$—Zx2) dx y,]n\\.ercgp'\ .,S @ 6 b/(.
(0153
J——sx-l-ﬁ-

oo [ (1005 \/—“Qng y( 5x+5>ﬂ><
:\4[3/[“ <o (’OX‘ )zb(




80. Find the VOLUME of the region bounded by

y=32% =0, y=27

¢!
undg:;th D,S‘A V:\H‘S 3 2'2_7> Ozx

9 ’“TS (d{ L™+ F29) M
W _T"‘(C_(é___ Yy ﬁ%mx)]o

= 154 7
B3y

y=273) Ax problem

@du,rle 6‘ Wh X= 0

Q—q— 3)( Volume =
T=x" > x=3

81. Using the/Shell Method, set up the integral that computes the VOLUME of the region bounded by
—l- r=2y—vy% and =0

abont ereemiD S (] 7

B Lnds. O’—“-/\) ~y* 2
6 O=Y Q-yy) \/= Q\IIAS Q/V’V )%

\/U&

Volume =

44



82. Using the(Shell Method,)set up the integral that computes the VOLUME of the region bounded by

y=2-—122 and y=2?

aboutthe._» JX V:Q“ﬁ‘g | Y(Q—x1/x7>¢fx
Bpunds. Q=% -

lest P+ y=0

V=2-x* 2 y=22Tep
V=¥ 5 y=0-Gstm

o Gy x (22402

83. Using the(Shell Method, >et up the integral that computes the VOLUME of the region bounded by

_L y=3y7, and y=uz
about the@—) XX @bthS
% L6 =X |
1 I = X A Note x=|2 15 2
y= Ax—xT=0  the right oF o
K(q_ )()—_-. 0 P(_J.IOH-

\& )(:_d, |

}&

E augq ) (390~ X)X N\

Volume =

45



84. Using the(Shell Method, s8t up the integral that computes the VOLUME of the region bounded by

+ }j y=u=x, andy=a? .
about the lindz = —2. )~y Lx S“’)Le x:_Q IS dh ’}-Li IC.H-

H &{ X_____xl D‘f (Mﬂ/’\&g\.on’

R=-2

/ : ?T"ﬂ(j (x+2) (x- VT

1/

85. Using theéhell Method, th up the integral that computes the VOLUME of the region bounded by
_‘, & y="72%, y=0and z=2
about the lineé =3. )"h >(

\/= o1 gi ()G

Sihce X=3 13 \Mﬂcr than
-WV- }Do\khl_(/

\= a7 g; (3-X) (Fx) M

AT g; (3-X) (Fx) A

Volume =

46



86. Using theet up the integral that computes the VOLUME of the region bounded by

—_7 8 §VY)A||U‘

Y
about the lin@ = 4{7
‘EOUV)JS .- yQ-H =20

Sineg
Hhan The ’DOV"M

r=y?>+1,and x=2

>;’;:r | V= : G-y )9

Test P y=0
3(:\/2'” _))(:J"’LZ’H’
K= 2 - X=x-Righl

Volume =

S, (y+2)(2- b )y

87. The rate of change of the population n(t) of a sample of bacteria is directly proportional to the number
of bacteria present, so N'(t) = kN, where time ¢ is measured in minutes. Initially, there are 210
bacteria present. If the number of bacteria after 5 hours is 360, find the growth rate k£ in terms of

minutes. Round to four decimal places.

Recall N/= kN = N= Cekt

NCY=R1D: 210=CeX™

Qlo=C —> N=2l0¢e
N(5)=3L6: 3eo=2l0e"®

J
f.g-

12 _ 5K
9'_6

In (12/2)=5K,

47

U+

\n(

12
7.

)




88. Let y denote the mass of a radioactive substance at time ¢t. 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 original mass remain? Round your answer to 3 decimal places.

>//_____ 87 :> y_CC-—IZF

(=020 =c & "
7 LD —~C = y=20e ™

Ve want solve  L(R)=yH) for t
|D = QDe"B“'
Jaze ™

In(%)=— |2+
In( %) _ + O-839
—1R o

89. Find the general solution to the differential equation:

@ 333
dx Y

Rewrite v dy = 3x7dx
gy Qy gﬁ’x

:X+Q

BL 3
y = RAX tC
y:' i\} Q><3+C

= fof%c[

48



90. Find the general solution to the differential equation:

dy
=Y

Rewrite iy: Sy dx xO(" mzm [)(\.':ZZ,
o Sax
; T =Ky

S Z._Y. = SSJX - W'Y
lnl\/\/l:iijcc = y=Ce
il>;ll -fecesx

v :sx
A =CCe5X C’ZSX

y:

91. Find the general solution to the differential equation:
dy —w
der vy

Q@WFII'H, : M 0(,)/ = —X dx

=2 2
%-::’?_(_—I»C




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

No—]ﬁﬁ\,@){ﬂ.am wafjt lh[y|:[S+C

+& Ao Hhig PY\Ob\Cm I i o e
@ SCP&‘MA\_\“’“ p‘?’\]a»"(mlokf y" CL o
D st -order Linesr Egn V= ¢"e

657 Waée ,/ \llcel5‘{

Ay _
TE=15y

Ly _ 15 At

<t
%\92315/& Ce

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

y&fy :?éQX

SYSQYZSMX
li = Ix + <

y’z': l,X'l’QC

y*: L + C

dy 3
dr vy

- + J by
Y2t - :



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

&:3%%
/
Ly = Cax” Mx
RS
lvx\\/l: X &

95. Find the general solution to the given differ

ely= 25‘“‘%

\/i ~ %@’%JZ*

d
& _ 32y

dx

y:

ential question. Use C as an arbitrary constan

Seyly gggwiﬁ

\n(*Qéﬁ++C>




96. Find the particular solution to the differential equation.

@_ 3z 42
der 2y

Q}/J}/—‘ (3><+ Q\égx

and y(0) =4

y = EXP&SM 4x3] ¥
Y= €C6XPEV\|LW?I%]
\/: | Lx+3) 7"

52

*_ 33X | L
= dX £QX+
SQ)’ JIYZS(}GQ}X)( gb Y 5
v = 3%, gx i< Y= 7\ 3y ax+ll
2 P8
wihen y(O\_-L’!
2 _
U =pt+o+< _ -
L=< + | 2+ 2x41L
%:6935—7—3 and y(0) =1
=
Y 6Xt3 :C[Q(ﬂﬂ]%
S =S mm =C 3y,
[n 1yl flé-lh\éwbl% }




98. Consider the following IVP:

dy =112%*" where y =10 when z =2
dx

Find the value of the integration constant, C. \,dke,n y - | D ¢ h} x Q.
g‘y = HX (f\x &K

Sdy - w o= A
— _%® O~ —
ju:f?»( &X 3 _,2

99. Find the particular solution to the given differential equation if y(2) = 3

dy _ =

53



100. Calculate the constant of integration, C, for the given differential equation.

dy T3

- 1) =2
G 6y y(1)

Rewrrte Gy dy= Fx 'y
gé)’ J_y g;)(bﬂb(
ﬂ + C

Ng‘\f we want~ C wl\en. 2/(\\ =R
)= ;cm+ c

_ hil
Ia—i+c v

C:

101. The volume of an object V(¢) in cubic millimeter at any time ¢ in seconds changes according to the

model
av. cos t
dt 10)°

where V(0) = 5. Find the volume of th object at t = 3 seconds. Round to 4 decimal places.

Rewrte dV=cos(H)H VNS 4 5
54\’=€l<>5( AT 27 9552
V= 10Jih (E)+ <€
Find C w/ \/(_0\~5
Q= IDS.m(%)—l-C
=G
Se \/zlos]n(.{io)-P 5 e

+455 1




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

2y’+<9 y = 101n(x)

——

L

x]w 23

y'+ =y =5lnx

p(x)= 2 QU= Slnx
wlx)= CKP{S% oQ?‘]
—exp ESln X]
=expllnx’]
- x°

u(z) =

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

2 + 3
y'+( x; )yleln(w)

P(X): Q)<+ 3 &[\d_—_ lo lﬂ (x) - e?X""?lh 4
X

\,LLK\=€XPBP(>Z>&>§ = e
ZCXF[S QJJ_BO{X] -6 &
—€xp _g 3+ -3( Jx:l

= eXplaxralnx| xe

55



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

28y’ — 1427y = 32e™

(1|
>
S
3

=

u(x) =

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

d 2
(x + 1)% —2(z? +x)y = (v +1)e”

(x+Y (e

T Mﬁ:\]\7 =&
% +(-A%) Y= ¢

oK)= UPB@ (XMX]

=exp[§ax }La

= explx]

-X
e

Pl

u(z) =

56



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

y + cot(z) -y = sin?(z)

w(x)=exp[ S PRIy ]
:GYP[S (ot X% O(XJ

?@xf[gco,\x Ao
Sin¥

= drhx

du: oS dx

S

:6XF[[n u;]
M(X\: 6}&‘:[‘\(\ S5 VL)C] () =
—$in Y

Sinx

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

y' + tan(z) - y = sec(x)

W (x)=exp[ S Pl |
:ex[a[g,/m « dfo
“P[Saas o]

=co¢ X

=epLIn w]
lA(X\: ﬁxP[_-ln[cti{K]]

= EXP[I n(co4 x)-{] ue) =

<e o %)

-~
=(Cosx) = Se¢x =




N ote Hhere are Wiy J
b 2o this_problen
108. Find the general solution of the following differential equation @ SCP AY'd'\_\ n [P_ \\Idpm‘bkj
: g g q : @F\m-\-—-mébr' Lwrtqﬁ

d
d—z+(4x—1)y:8x—2

PR=UX-1 QKI=2X-L

2% - X
wlb) = exp [g (Yx-1) Aﬂ ) = g e + G
X
— ex',[gxa_ X] 62)(
2 —-(lyk-'¥>
— 82)( — X y: Q +C e
x—Qxl
yu =G0 RuRdx+c —J+Ce
Y @Q’(l’x = g (gx—:lﬁeax A+
\/\[v/
U= X=X
du=Yx-1 dx
2%~ X _( x-T U
ve =\ Wy @ du+c
Cﬁxz_x_ ga (\lx— C\(GQVH-C
Y N 5&74
YCQY ‘X: SQQ%A\A —{:—C.
N " o e
yeq""‘: e+ C BRE! CC)(
>,Ei)xl-x: QggXL—x+(. .



109. Find the general solution of the following differential equation

dy 6
dx

sp(x\=£;( Q= X+1b

WLx)=exp| SPRAx |
=erp| S % 4]
’:Cxqﬁ[é [ X:{
Zexp| n k4 ]
p— XL

>A°\L(><\:g&()<§\x(x\lx 4L
v x5 = Qe xb dxr ¢

yxt = Shorlont) dxe

yx(a_: XE_—PM—FC
o) 7

2
_ QX
y= 554

S e 410
x

59




110. Find the particular solution to the differential equation

dy 9
— - 4
2, — 00" (y+4) and y(0

WI‘H\Y (=3

=(xty + 1 x* 2.5
\i Lyyy——QL{x 3= L’—|—C€
Py =—bx" GLI=29x 1=-41G

ubd =exp (- x| F=¢

:exf’[‘ﬂxﬂ So 77-—“)‘% Fe”
= o~ 2%

v u(><\ g&(x\“@\ lx+c

&P e
=—-1%

dw=—Cx*dx
AN
YC o g—‘-le\*d%.p L
o3
Yy e QX:—HQV‘-)-C

3 3
\/e_.:)x = uL{e"‘Qx + &

— Y~ —7“64)(3




111. Solve the initial value problem.

oy 42’y =102 with f(1) =23

m: }0)("( \/.\/(_(/y,\rggéx\w[x}dx_\_c
X Yi - er’gloxsx\umtf
\/14%.y:(0x Y'K\\TSIO/JJX*é
Plx)=1 QL)=10x7 it xlosc
' N = 'L =
w00 = x| Splady R
Y7 oxt+ <
texﬁn{gix Alx] o
*@P[Ll\m%[
-CXF[\Y\ . 13- HE’/
g4 ‘
- 22= C
v A
V> X i
., 23

61



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

1-06+0.36—-0.216+...

:/-_IZ_A.&_Q-L("-L...
Lb |60 1049

= \-,6,+(_é». - (_é_f+
|D Lo o

2 ()
h=0

o ‘ % (—"
=2 (ﬁ—éj N o
Answer:

nzo\l0

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

e o | - | — 10
go(ﬁj = =4y T I+ TR/l 14

5/A

Answer:

118, TFthe given series converges,then find it sum. If not,state that i diverges.
> ()
Nogre r=3/a and
:j:‘ < )iy alse
Se He sum Aerge

5o Alerge

62



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

— ()
G

—
—
—

[~ (-14)
L
1/4

—_—

|+
b
/A

l

|

il
T

27/¢

=34 27 20)-
;7 5

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

/—\m
)

-2 /1
z, (%

28/




116. Compute

QB c E :l+ 3
=5 (147+(%)
:’Eéf <,§.>“:\’J€
(a n=>0 & 71_5'/4
— |25 l ~ 25 L _
A Lo —\15
35

371




118. Evaluate the sum of the following infinite series.

119. Evaluate the sum of the following infinite ser

= |"(3>{7+ q@‘ L H0OY, Lls—@:

)

N, T 53

K S/1Y

Answer:

ies.

2. 4(3)nt




120. Evaluate the sum of the following infinite s

2(4— =)
el N e\ | = 2
— DO n h
=" ) ‘l(;j Y‘*( ?> (4 |
\ - g
:%:(%)‘(‘:“llj“ T-—\EO(L\ 4__:“?20 4’)
4 (\*_ [~ —\ \ I
gé}t ((‘;'\\)3 BRI EE)
+ .. _— \ol
S5y
Remember
2 =L e (O] <
n=>0
l,_Qxl <\
lax < |
QAlxl< )
\ X[ <lyg, =%




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

Remember S5y
PQ
Z o | -
n=>0

"—7-><1) <]

73 <!
Ix*\< /7

RS ><4<’/_;z

[9eh
By alge ro:(q(\/}

PESINZY R=

123. Express f(x) = as a power series and determine it’s radius of converge.

3 1 3

ST aax 11k

| _8 (of vhere Facl<l
|-(-3  #=0
L2 =3 () where A
=2 N

=& 32" vhee X<l
n=v

3 h=b

1+ 2x

67



as a power series.

124. Express f(x) = 4_’_%

- _X .
L{([_.Lax?‘/q - g - (-6xA4))

9 J-Gx78) wzo \ Y
n_ A2
)= _x 5 Eh3A
Y4 wnzo | n2+\
_ o2\ X
"FLX\ —Z '3“_“ pa | “3” 20+
n=0 | > (-1) X
x Y\:D Llh_‘\
14322

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

/sin(a:3/2) dx
PO L-\\ 2n+l p!
nx = " Int+ 7
St th (! ¥ g§m ) Ax = S S o
-y ‘, ey
Sm(x /=> Z (;0—— (Xh) n 3
=0 (an+l)! :%0 (=) gx‘wc Ix
= °2° [y 3t n=o (n+D! e
n=v (2n+1)! :éo ( )h X :
n=v (an+)! In+¥/2
5/2 Wa

- X

IAHQ
></

X X% "
5/2 L &+5) 5 (6 %a)

X 5/2 Wa

[sin(z®/2) dz +=

15
7

L X ., ———
5/2 L G+%)  5'(6+%)

68




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

/ e 3% dy
"

nn W
S (03 X
—-—l-": _ n]

=p WN. n=o0 :

=3 < (—\\“3")("_ [ N " o ‘\\“3,,\ nt |
66 xiX:SE a2 ED S S\< dx Y3 x

n=0 n! “n=o Nl (n+1)
| 1.2 3
= ()3° %' N3 X EDYX
U 1 Ty a2t a3
Je 3 dr = X“—:’.xl-l-l)g
2
>< .10270 Evalua,ti\ the following indefinite integral as a series. [Leave your answer as a sum.|
e =Z ’>L\_ /565m3dx
n-o n
3 A\ Lo h 3n
CSX::PZ" ('SXI):Z S)I(
h=0 n' h=Y ht
3 Do n 3 Da h+] 3n
Se¥=52 2y =2 S~
nN=0 n’ =p0 "
3 |
Do K4
S'Segxix= Sz 5 x "dx
=0 h!
h+]
= £ 2 (4"
| "4 3In< |
—= s Xgm- n=o n!  Bntl)
w=o nl Bnal) TS




3
128. Use the first three terms of the powers series representation of the f(z) = ﬁ
x
Round to 4 decimal places.

to estimate f(0.5).

O 1 3L5

f(0.5) =

70



129. Use a power series to approximate the definite integral using the first 3 terms of the series.

/00,24ﬁdx
X __ X X _X. L
Six* S () T S[I-(-x7s)] T & 176XV

== _yi\L = ()"x*"

I
\—(-x¥4) w=s\ "5 n=o 5" |
X | X &Lyt (%"
R e S =
7 b2t 2\
X 1= £ (Y X
0 5+x* b =6 4"
— O n
S = EN (0N ]
hZ) (Sn-klg X XX
D
_ 0.4
- oﬁ (_\Y\ XCA-I-IJ
=0 gt (4 | o

P e 10.0057%




130. 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
J—r
o l+at

T T TR S (g A

n==ae h=20

v

| +x™ 0
{
h=6 6
) n Ynd] 10U
= > (;J_),__X/
Yn+|
h=0 6 o ”
13 :
s 9 I3
fo.u 1 do ~ OHOOO
O 1424

131. Use a power series to approximate the definite integral using the first 3 terms of the series. Round to
5 decimal places.

)(—- 00 Xh /0 e_””2d$
€ - AT
zo h%ﬂ o Ly 2 y ﬁ ¥S\]033
H_e )& e (55
C _Eo n! _v\?o n! g ) . P do
613e_y’0Q rgon%" () " Ay
N o  nzs N
= S’ Y gd-n A
h=0 n-l o

nA| 0.23
oo (1) X
= TRl

I\

h>0 <o
S fe XD x‘) 023
G 1N 26 ]é

0.326

0.23 _ 2
Jo Tedr =

72



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

/00.45 4z cos(v/x) dx
51013
cos (X)=§ )
h=ov (7'5\ _F(X -_ \I h*a
Cos(i)= 8 LI f"” -0
o = ‘*',\s.~ Uy )
=< SIS 0' @) 9\(3 Iy w> (,1(5)
_ (_’.Zn).‘ . ) ng
n=o " B .
‘P[X}:(‘IXCb_((x): L{)(PQ_(_—_“/)XV' ——(@X - qoo
h=D E‘Qn)'ml
-2 () X
n=é (Qrb.

SO'qSL\X(os(JY’)Ax: g" us £ T)—)- NP
v

/) y\oan

=2 -1)" 'qgo'qsxq-”’b(f00‘454mcos(\/5)dx% 0H.349593

n=o (2ny

b

133. Use the first 3 terms of the Macluarin series for f(z) = In(1 + ) to evaluate In(1.56). Round to 5
decimal places.

I-\:Y}:Z ("D

m .
Note [5L=1+054 5 \
Jn(l+0.St)=F £ ) (650) =O.S¢ N AN CEY
=) 1 2 3

O \b|FY

In(1.56) ~

73



134. Use the first 4 terms of the Macluarin series for f(x) = sin(z) to evaluate sin(0.75). Round to 5 decimal

sin()=3= Z _j:z&,f:l
(Qn-ﬂ)'
n+ 5
S}h(D.:l"E\ ~= ) ( .?-52 = 035 _ © qs‘) (03) (0%£
K= 0 (n+1)! v _‘3/|— 5. 7!

sin(0.75) ~ O ':}L, L 3 I

135. Given f(z,y) = 323y — 2%y'/3, evaluate f(3,—8).

£(3,-9) = (WY (A

5204,

f(3,-8)=

136. Find the domain of
—bx

f(x,y)=m

|
— — >0

J7° X+ Ty +1>0

o 1| X+ 7y 4150)

74




137. Find the domain of
r+y—1
flz,y) =

7 P20 e
Jxay-1 o xy-lzo In(?) - *>0 >0
X+y>\ \[\(y-—\l)‘>\/’\”
17 = Y£0 "
In(y -IN=9#0
\//—H#ff
>/;£ e -I‘”
7\6‘/73\ xty2l, yoll, y# ”+€q}
138. Find the domain of P ln(xj/x___yg- 3)
(>0
In(x*y+3)=> X =y +350
X2+ 3>>’
\ 7
s DO
Vi |
f ] ><—-é >D
X—b X > 6

oo\ %06, X433

Domain =

75



139. Describe the indicated level curves f(x,y) = C

f(z,y) = In(z? + y?) C = In(36)

(a) Parabola with vertices at (0,0)
(b) Circle with center at (0,1n(36)) and radius 6
(¢) Parabola with vertices at (0,1n(36))
(d) Circle with center at (0,0) and radius 6
)

(e) Increasing Logarithm Function

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

f(z,y) =In(y — ™)

(a) Increasing exponential functions
(b

)

) Rational Functions with x-axis symmetry
(¢) Natural logarithm functions
(d)

)

d

(e) Rational Functions with y-axis symmetry

Decreasing exponential functions

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

In(\/_€6x): c

In (x*+y )= In 6
Yy =3
Xl"‘ya:(oa

<
¥

>/._.
V- 66)(: C
y::€?§+é

flx,y) =y + 4a? \‘Ya‘)‘.\ll :C

(a) Lines
(b
(c
(d
(e
(

Parabolas

Circles

Point at the origin
Ellipses

f

—_ — o O O

Hyperbolas

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

2,
Xg"—\-\/ﬂ'—‘ C

f(x,y) = cos(y + 42?) C Dg(y_\- L\y’a’ :C

(a) Lines

(b) Parabolas
(c) Circles
(@)
()
(f)

Point at the origin
Ellipses
Hyperbolas

76

Y +Yx*=cos™'(d
y+4y*t=C
V= —Yy™*ic



143. For the following function f(x,y), evaluate f,(—2,—3).

fx,y) = 8a'y® + 32% — 124
-fy ()(/);) :5—3’- (&qug-l— 3 —l’e?)/")
= UM A [ A - i(.
&7 £ 1 V+3 i -2
:(gx\')(‘:?y“) + (3)(0) — 2"y
= “leqy"_.Qq7
£z =40 ) - 296
=512

fy(—Q, _3) =

(1 Z?yQ)

ST

144. Compute f,(6,5) when

Y- 4
- _ Q(éx—ly)(o
Jy>'
= Fax-Fiy




145. Find the first order partial derivatives of

Ploy)= 38 N I

> x7y):(1/—1)2
L\/’\ 3 3
"? (X/)‘\ ae- (3)( T ﬁi'%(—}xQ):ml'&
G- - -
E JL W L/ 2 /3,2y- )= v3 2y~
03 < T;Lf');> gxr@!—‘\v) 3X<u{ e y-1)
(‘J”“[? cvol) = 3003300
y—'\ ( s
v-N
- y 3—?1>
(Y l} o (DXYB/(},__\S)'
o gxfz<y?_~3y—:>
y(z,y) = —————

Cy-1)

146. Find the first order partial derivatives of

= zsin(zy)

ﬁ(kf}l\z )l ()(.&m(xy» _é {)() Sihfxy\—l‘ X—(S\h(xy )

= Snlkyd4 x cw(xy) d—(xy)
= sinlxy) + Xy lﬂb‘)')

ﬂ(&y):i (xs}n(x\/)\ =X 4 iy {sin(xy))

S.Ih(,Y)A t Xy Co§ [X)’)
X~ ¢ of (xy\

=X COSLXY)I (X)’

,XQC 0s(x y}

fx(x7y) =

fy('r7y) =

78



147. Find the first order partial derivatives of f(z,y) = (zy — 1)

+, (x/)/\- <(Xy ) > = a(xr\\%(xy—‘\

- Q(Xy 3)/
_RYY —27/

Py(x/y\:%<(xy-l\2> 2 (xy- \\dQ (xy-1)

= Q(Xy ) X
= 2x v - Qx Iy = 2
Cy-ax y- 3y
2
fy(z,y) = b V’QX

148. Find the first order partial derivatives of f(z,y) = xe +7+7"

s ) I (0
o P a)
?(Hlx +><>/> hxyty

£ (x/\/) Xd( <€>< +><y+y Xé%q+xy+yﬂ>(><+ Q7>

= [x* +?><y§ Axyry

(\ FAX+ X}’> 6%’1+xy+ya
folz,y) =

(x”)"—i— %y) e%ﬂx” y®

fy('r7y) =

79



149. Find the first order partial derivatives of f(z,y) = —7 tan(z"y®)

Fx 00 7) :":}j};—(ﬁh (X?yz’D ~-Fsec( X?y‘?) j)%-( X;L)'s)
= 3%y ey =¥ 24 20 )

“:y (X/]’) =~ ji‘ (+ah (X?‘y%)) =-Fgec ( X:l)/‘2 ) 2%/—( X;')c 8)

—~ J.qF 2
=~73xy 5ec(f)’)) » -V‘fxéygieag{x;}g)

—— S0, 27 L) o3
s ), |7 SedyTs A2 Y

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

Foboy)= y £ (cos (W) =y Cunlby N 45 ()=~ y sin (X) N
?—Qxy"zsm(xjy\

4y(><,\/3 Tf;t,(y) coslx®y) T Vf&; ( ZHCS)

= Cos (x2y) +Y s Wm% ()
:cag(ﬁy\ -y sin(xy) [}

z ' 2
:cos(x7>/>_ Xy Sin (x y)

-Qy\yzsm(fﬂ

cos(x®y)— ¥y s (x*y)

fy('r7y) —




151. Find the first order partial derivatives of f(z,y) = xze™¥

D (we™Y) = ;?-(X\c 74"<'a>((€ 7)

X?%

e +X€Xy[)')
— XY (14 xy)

4\)'=% (x) = %= 97 (¢*7)

|

- g’(y—k Xex)"“ (xy)

— Xy o
= Xe (xy) 9
4
X af folz,y) = € (I-‘-X},X
=xe7 x XQfX)o
fy(fE,y)Z
— Xjexy

152. Given the function f(z,y) = x3y? — 3z + by — 5xy3, compute f..(z,y)

= 2 [Py 3xa Sy -5y
:3xa)19—34‘6~’0)<y3

2 2 3

'FXX: 3; (3X Y = 3—10X)l )

2]
— 6>(>/ + O- ID)/3

éxy - |Dy3




153, Given the function (o13) = 4o tan(Zg), compute fon( /%)
R bern)= 2 (6 Fan ) = Fanl ) 4 (46°)

=tanl 3y hox")
Q:Xy (%/Y)= “S elxey)) = &(4%(373 (20x)) = :zox“'d_é(hn(zy)

=20x! e (3) 3
T 6oxt sec [37)

RAE 06(2) sec G
FYV( / 5> =¢0(Ib) sec e
=960 L6

19(2’ 7T/3) =

154. Given the function f(z,y) = 23sin(y), compute f,(2,0)

¥3("— (X Sl’)/)’)} Slh 9%()(3_\ = ?)(flgl.m(y)

| 523 (cn
":Xy=—a% (‘Fﬂ:g;('b( f-n[y))— 3X 5;[5 (v))

— 3><1C0J(/)
@xy(:’?/b\ = 3(9\1¢a5(ﬂ) — |z

'R

foy(2,0) =

82



-F(x/\ﬂ _ (\lqln(,?'”S) y f(x,y) = 2*yIn(7x)
Fx Oy = j%((xq]“ﬁ"\) >’> - \/%< <X1|hl4")>

=y (2xIn(3X) + Xqi\;-ﬁ =y(2xIn (9 + x)
"FYX(X/\/\‘—%( v (Qy\n(SixSer\B i f& (2% \n (FR+ %)

=Y (AaGr+ 'LX";LX":/- +\> S Y (R (Fx) + 241

=y (200 [(FR+3)

JFX\/(Y/\/\?%(y(lﬂmﬁx)u\}: (Qx\n(M\AXLE—‘t‘ N
=¥ In[Fx)+ X
{‘\y (x,v) = % ((Xl\m Hx\y% = (Xl \nL}x\Bfg [y) =X In(#¥

'Fy y(X/Y\ = % (X InlFX) = 6

(@3 y
- axInlBy +x
@

fyy(l", y) =




156. A function f(z,y) has 2 critical points. The partial derivatives of f(z,y) are
fe(z,y) =8z — 16y and f,(z,y) = 8y* — 162

One of the critical points is (0,0). Find the second critical point of f(x,y).

%Xx«\éy‘—‘o O Pluy x=y mte®. Plug y=0

mto x=R
2\)”1" lix=D ©) gya- '“QV): y=10 x—;,a)lém
&yl—-327 =D

=y X=X (&,“D
Xy(y—q)’ D ’
y:z),l-l

(& 1)

157. Find the discriminant of
f(z,y) = e"sin(y)

Simplify your answer. Note: sin?(y) + cos?(y) = 1.

‘be(/\/\fgx Sm(y) D —g:xx‘\ey\// (%(7)2
‘F)(x(\(/y\:ey sm(y} (6 g;n(y}(’€ S!”(7> Ce COSC7SB
Foy XN = e cos(y) Z-eant) - e P ewstly)
—?7[5(/\/) £ coS[y) :"Eix<§ihj(\/3+C051(Y))
— X
fyliy)=-e *sinly) = —e (V)
- 2X
D(z,y) = ¢

84



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

[ (@) T gew(a,b) [ gyy(a.b) [ guy(at) |
(4,5) 0 4 =2
(5,—10) 5 —10 6
(10,10) —4 —6 —1
(7,9) 5 7 4
(4,8) 2 2 2
sadd\< pt | D(4,5)=0ON-(2) ==11<C
e (4,5) s ' .
JdQ\ > S(LG(J\
e (5,-10) is A ¢ P‘\» 6 |() <S)él0 1 - —-’6<O
. \N\aJﬂVE MaX - 5&0(4( N
e (10,10) is
. _ ;
. relabi ve  min Dos0)= - V-4 - (HN x>
: - D (’6\&\ |
. lﬂCOﬂC\V\S'V\C ﬂ\< —-—Ll<O S M aX
e (4,8)is [q
0G,4) 7 (5)F)-(1)7 1490
< e lahive

wx =5 > O —> M
@(\4 )Q @)(:’0 R hOL)InComcluJNE

159. Given the information below, which critical point(s) (a,b) would be classified as a relative maximum?

| (a’b) | ffw(a7b) | fyy(a’b) | ffﬂy(avb) |
(7,8) -5 -5 10
(—8,-\) —4 =7 —2
(1,7 —10 —1 6

(7.(2)\:(—5)(~5\- |6* <0—> seddle pt
RS (q(—4)~(—- ) >0 veladive extrema

.‘l{\‘ v\\ <0 O Y‘E\ovl-n\:e whn

D(yA= (1) (N - <o > Saddle pt

=2 1)

Answer:

85



160. Classify the critical points of the function f(x,y) given the partial derivatives: P D
Y=

—r— — P — X 3
folzy) =2 —y fy(zy) =y’ —x X—\/: O y __3 =0
(a) Two saddle points and one local minimum X = v =X
(b) Two saddle points and one local maximum 3
(¢) One saddle point, one local maximum, and one local minimum X= y >/: y
(d) Three saddle points \/3: X => \/_\/? =0
(e) Two lgcal minimums and one saddle point y ( I~ y/,-): o
fe=xy = N ate we don't heed to find y=0,%

Fxx= | Hyy=3y " e x-valies blc D which
‘Q.xy:—\ we Yound on the left only has

D=Fxx{ - )2 s
:(3623{/?)2,%2 Y / when y=06, 0 —— <0~ saddle
- y - '

——| D=Q—>0“7P€ICX‘\TZMQ}CL’TECIA‘PXX=I>0 |
\,\l://lr,:f: ;,-_H// D—_Q>0—)r€,l GX‘h;Sggpa{ —>rel Mmins
@ y=t%I

161. The critical points for a function f(x,y) are (0,0) and (8,4). Given that the partial derivatives of
f(z,y) are

fu(z,y) = 3z — 6y fy(z,y) =3y° — 6

Classify each critical point as a maximum, minimum, or saddle point.

D(IVD\(O-)YOLJOQLC ’3'|" SOLCQ.AQIC d:)_]_

(0,0) is

DERM) >0 and Hex&H) 0. rel win
L>I‘€| min <J y




162. Find all local maximum and minimum points of

f(z,y) = 42 — zy + 8y* — 462 — 26y + 11

Fx=2

é-ﬁv:&(—}"qlf"o 0
.PYY; >

Fyr-Y—I- Iéy-aL:o@
Mu\-l-iply @ by 2 Thenadd

x — Y.l. qge—= 0
—Lx412hy- 0L =0

1;&'\,— \62=0

5 D= PxFyy “()
=R (16)- L) So
anhd Fxx=&>S0

Far <l (31!. So we

y= 162 \L; b\(L\I‘L 0“[7 Nl M- n
2
| =12 l |
P\L‘j 7 - "‘l-o O CP"-‘C&\ P+ Local max at N/)hl
dx - lL:Z__LlL___D u;ol 1z (f';b ez )
_'5-: \19‘) Local min at \29.
X= 1501

163. 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(.’L’, y) =

—1022 — 1692 — 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.

Fist find [he crrheal F’ﬂ_<

(K, =-20x =Yy =D
% < imm oO

by
&

Cx+ Y =
%5—@?—%:& @
= 5x+g=o 0,
? x4&y=51 @
Mwlﬁ&ﬂy @ by 5.
5 + Vv =0

:;J(

Ex+Yoy=955 &

87

The # of Brookes shoes sold is

Sub+rac+ D and ®
—a36]y ——QSS

YV\ ,.)y +

000




164. Find the point(s) (z,y) where the function f(x,y) = 322 +4xy+6x — 15 attains maximal value, subject

to the constraint z 4+ y = 10.

2 — = =10
—Q\:BX _/_L])/Y—I-EX 1S 9 Y';’Y | P}u\‘f X:—QV/B \'V)'}'D@

fy=ex+ 1yt b 3" Xx+y =10
‘Fy: Y% ffrjl —Qy—zfy:{éo
—yv— 3=
tem [ bx+Hyte=> O RGP
e Hx=X @ I3
X4y =10 & Plug y=-13 into X=-2y~ s
Set D=& X=-2(-13) -3
bx+Hy+¢=HX = 26— 3
Qx+MUy +6=0 =253
dx=-Hy- £
x:—&;—s . (23/~I3‘)

165. Find the maximum of the function using LaGrange Multipliers of the function f(z,y) = 2% + 2y?

subject to the constraint z? + 32 = 1.

f= X2 | g=xCey7=1] Plug sl nto &
fy=2x v = RX &y:Q\/
s ¥ only Tt when y=0
R/:‘iy V9= _p
. P\uj v =0 M‘\’O@
System [Qx=a2x\ O ¥ +0>=1
\{VZQYX @ \(_"il
Xj+y7=\ ® ﬂ;s (\/b\/(ﬁ\/oy
Sol\rsg):-bd Now (Fmﬁ the Fh' o %(XK\/SZ XIJ“Q\/L
floN= 2 £(1,0)=\ \S—v Min

LX—AXA=0
LA d@l/a—nzz 0 =)

X=0,>=\
P/I/ka x=10 o ® )md\[
g7y = )
=4\ Maximum Value =

Cis (0/ I)/ {0/")

88



166. Find the minimum value of the function f(z,y) = 22%y — 3y? subject to the constraint z2 + 2y = 1.

Pluﬂ };Qy ints @ Test o Min
gx;a, éy:.l?[:’y) o, )=/
x?~¢y ="y o
Qx}= loy P(i'jé:\/ %) - _;T_
=5>,
Plug x= 5y into ®
By;—yayl:l
y=V+
PIM = nte X =5
g Y {Z%’ 4

K= =
(FD L

Minimum Value =

_ 3/

167. Locate and classify the points that maximize and minimize the function f(z,y) = 52% + 10y subject
to the constraint 522 + 5y? = 5.

A e Plug N=1 inte @ Test w/ $002)
£=5x"+10y %‘STJH» = 5J0:=‘D/ £(0,-N=-10
Fx=10% ge=10x y=| F(o/1)= 19
-{Zy: |G ﬁ)’:j 7 PlMﬁ y:l nte ®

' = | A (D Ex+ {:{)—
System lDf DD 3 A 5x?=0
lO = | y>\ X=0
Sy 5y =% ® PL: (o) =gain
l
50\\/\%)%(2— l0><>\f@
[0x(1-X)=0
03\(/\3 3(:0 |V)+D @ Minimum Value occurs at \‘]O
Cy?=5
§L7—+|[ Maximum Value occurs at \ 0
==

Pt (o001 .



9

1|
168. Find the maximum value of the function f(x,y) = 8z — 11y? subject to the constraint 2% + 11y? = 25.

=2 3= Pluy A=l inb O F(5,8)= Y0 > mMax
he-ay oy e £(-5,0)=-40

= A ® X :
e B ol AT S
Xtlly=25 ® l(;*- q -F(, \, —J_IE[_\ =-Yg
Sre 0 ]
m2ay= Ry -
0=y 2+ 23y \/“\H'

o=2ay()\ 1 :
2 oylt;'}' C\r%ﬁ_ ?_V_‘AS;-’J
Plu_ Y:o nfs @ "‘LI/— '?"
\3“.’_0 = 25 Max value is l’t O
=t 5

x -
+h : b o
CP‘\‘C‘l . Lsfﬁct)(rfy(;?r{ p,roduce a chocolate bar with a weight of W(x,y) = % with the weight W in ounces

and z and y are the percentages of cocoa and sugar respectively. The percentage of cocoa and sugar
are constrained to 2x + y = 75. What is the weight, in qgunces, of the largest chocolate bar that can

be produced? Round to 2 djcimal places. ;_ 5

Wioy)= Xx/108 qlgyl= )
Wx=y/lvb gx= IQ
\,Jy=,¥/|0b ,j); =
AV DN

0o

£ =5 ©

|06

dxty=75

Plua & it O.
Iy

X

oo — Tod 03

QK Weight of Largest Chocolate Bar =

90



170. We are baking a tasty treat where customer satisfaction is given by S(z,y) = 62°%/2y. Here, z and y
are the amount of sugar and spice respectively. If the sugar and spice we use must satisfy 9x + y = 4,
what is the maximum customer satisfaction we can achieve? (Note: the function is defined only for
2 >0 and y > 0.) Round your answer to 2 decimal places.

. aP Mo X
S = éx3/-7y 9= +y =% | Plug x;o ;m;«s S gef;V_‘;iD
o = ty= N
ST el |l
>v= by y: B # .
Sysi@mﬁ IVay = AN O " gfﬁg\xt Y o
6><3/4 — >\ @ IEX :qq
Ix?+y?=4 zf-\g »
' Plug x==into y0x
s B0 P _ ) T
‘ﬂk/ﬁy = 9(6x Y=3
2, =— @ X?/Q Yy
;((l/a\ y_6y3/‘920 ﬁi("i/'é—)
><l/c Z;_ A X) ) Maximum Value = !3521

171. A customer has $280 to spend on two items, Item A, which costs $2 per unit, and Item B, which costs
$5 per unit. If the enjoyment of each item by the customer is given by f(A, B) = 100AB3, how many
of each unit should be purchase to maximize the enjoyment of the customer?

§= [00kB’

9= 2A+5B=240
£5= weRd =2
fo= 300AB%  4g=5

wop’>==2x O

7 b00AB%= SN

1A+ SB=2v0 ®

Sirh'p\ii:y D wmd O
508%=)

{(,D/\B"—') &
AR =20 O

Set O
5p 8°= L0AR
SoR’-LoAB*=0
[o®t (SB-éA)=0

- 2 LA
R=0, B=LL

Pluﬂ R0 = ®
aA_\. 0= ago
A=WMo

Units of A:

Plng B G ints O
an+ g(g_g_y.z%é

QA +LA= 220
LA=23D
A= 3s
Se B= %.35 ~Yy2
£IM40,0)=0
‘3(36,%1\ =25430 8 0do

35

Units of B:

HL
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172. Evaluate the following double integral.

/02/03(m+y)dyd:c
G (R
-2 o )
2
= (iigl v 2 xﬂﬁ

|5
[2£3($+y)dydx: \S

\)

173. Evaluate the double integral

S\fg/z o (x{gz ng“'/alyg Ax
= gT:fb s@f(xﬁ( QVST > A
‘g”” se Ky (20) dX
= Qﬁg”/? see (XOAX

= Qo “+an X} i
O j;ﬂs I225y4secz(x) dydx = QO@
= 2033
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174. Evaluate the double integral

/ " / 1 1223 sin(y) da dy
a .
= 8 m(y\(g 12 % AX>497 =205 (L) -(3cos ()

5 ] =0-(-3)
= gﬁ Sm(y) 3%] ) =3
= \: Sih 7) (3) 327’
- Zgb S:n(y)iy
:—BCOSCY\]“/R

1 m/2 3
1223 sin(y) dr dy =
o o
/2 pl
/ / 16y cos(z) dy dx

""\"‘/"gy Y ?cos(X)s%Jx

= g;;:h lécas(x)[y | / JJJX
SX =T 1L c o5l <_L>_Jy | dx

p]
<alll? 16 ., cpd Ix
X=p T

= L{§°,h(x)]
=Y

175. Evaluate the double integral

x=1/2

0 0
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176. Evaluate the double integral

/()4/2y(y+x)dmdy

< ’g“ T (y+x) bx Ay

SHCRng

I

:233._ In(2)




178. Compute the following definite integral.

263 3L><6:‘ J)')M
= S:’ LYY (y)]i dx
-] s
= g? éLX1—3£X>JX
LSl
- (lQ\[’r I2>><1‘>]:'L

=3A3Y

7T rx
/ / 36x dy dx
o J1

7 T
f f 36x dy dxr =
0 1

343

179. Find the bounds for the integral [[ f(z,y)dA where R is a triangle with vertices (0,0), (1,0), and (1,2).
R

= QX
7 bl

Hence ax

m=2-D

-0

Answer:
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180. Switch the order of integration on the follow integral

[ [ s avas P
Tho bounds el me Sy O=xETY

04 ><< A What Joej Y \Mngf,
c 36 o0 7
=Y = y=3b 0<y <36

Lefy «— R
X=0

<y=x1 R \ght
;4

X=Jy/

CoCY 400y deely

Answer:

181. Switch the order of integration on the follow integral

The bounds tell me [ ] seasy

ot I0YZX 20
0=V =0 o
%

&x=\0

X6

‘Fb‘,)’) oly J-X

Y

Answer:
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182. Evaluate the double integral
2 2
/ / 4eV” dy dx
0
7
e

. (Hint: Change the order of mtegratlon y — \/_ .
puhds O£x<2 y(g JX>J B -
- x2y<Q % - 7l =Qet-2

=2 y=2 x=y
R 'l g Llﬁ ( X]X=b )J)/
l__-e'_H'<" y.__.xll B Q
xo/ —a = y7 X Llye‘/ 7{)’
Rig Wt =y
ik i (eetdu
= et

So Oﬁyé (o4
Oéx(iy l
Qeq—&

9 g > Yy dydx
[2£24692dydx:

”gyﬁ gx_y L(eyoeXJ/

gs( | Sln(x (g)’ =x* Jy)JX

183. Evaluate the double integral
1 el
/ / sin(z®) dx dy
0 Jvy

=0
SX\ Sm(x?) x%ﬂx

Round your answer to 2 decimal places

(Hlnt Change the order of integration)
@auh S. QLYY= =X~ g—’ Sin(w)dw
“’“‘ j?’Lxé\ L300 )3
= ~—cos(w
\3 2 =
= —2 <os(x ]x:o

Lo 5

015
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184. Evaluate the double integral

2
/01y2 dmdy:Sy \%x : Q&xsz!/

x=y
(Hint: Change the order of integration) Tbr’ \;
- ) =X
PDrsw He veg o e
y:' 0/ y:" \ - =0 5
x:y/ X=| /J K—)'B;H.m

NSo dur W boundy are
RS

_S =| \/ X Q@X &e\)\:)lx

(e 2 4
=Gy 2e < (]}, &
— gx?l ch:'x dx

X=D

2 v \& Vi A
U= X Sze X _“':Sﬁ = e
~ =1
Au= xdx o B X’l]x
J_\A—_sﬁx =& X=0
2K \
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