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MATH 16020

PRACTICE FINAL EXAM WED., MAY 1, 2024

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

Name:

1. Evaluate the indefinite integral
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du= Qxdx
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2. Ewvaluate the indefinite integral
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3. Ewaluate the indefinite integral

f 126" da;
q
u = Ux _J,V_te,)ii’—‘ u.v-gvoawr Yse ™ _ g_q_

x Ax
Uye "~ de = 4 ¢

—q 4

[Aze® dx = 1

4. The velocity of a car in the time period 0 < ¢ < 3 (in hours) is given by the function v(t) = 55t~/

miles per hour, What was the distance that the car traveled in the first two hours? Round your answer
to 2 decimal places.
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Answer: ? Cia 38
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. Which of the following is a partial fraction decomposition of

)= 2r 41 _
(z — 8)(x + 8) (22 + 36)

B =g + s

(B) u:f8+g:fs+a:2(j35

©) xf8+xf3+x(—76+x£6

(D) 2y 2T

72 —64 3?2+ 36
. A % B +C:c+D

z—8 x+8 z?2+36

A 3 B i c 4 D
(x—8)2 (z+4+8)2 x+6 (z+6)?

(F)

. Which of the following statements are true?
(i) Jlm V& dz is an improper integral that diverges. \/

2 1 . . :
(i) [, lm % da is an improper integral that can converges. X
1
(iii) [, lm = dz is an improper integral that can converges. Y

(iv) flm % dx is an improper integral that can converges. \/
- 3, | .

29 59 VY, 2 - 00 9 diverges

@S \Tx"abwg xtdx = = x } - ¥
| | |

l ol |7 2 00 > dive

(B (= Lbx (= ity 26 | 7

R . '

@ SN-%-OQ)M \h(x):ro: Do > liwr}es
' |

@ po_l_&la_.l N:O4I=l,>canvcvgx
VX X \

New Section 3 Page 4



~
/1
7. Calculate the area between the region boumded by the curves y = —x and y = 20 — #2.
2

Bouunds: ~x* 207K

K’z’ x - 20 =0

(x-5) (x44)=v

X= 5/ -4

S > 20 K- (-3 dx
-

- g S(Qo-xq«L x) dx
-4

5

3 2

-X 4 X
(QOX 3-«—1)]

Al

[al1,5

Area =

4
8. Find the volume of the solid that results by revolving the region enclosed by the curves y = —, y =0
x =1, and x = 4 about the z-axis.

V= WS‘: (%)%Qx 2

a0

S Zlep Y -ng_(-@),,qﬁ”m:l:m‘
% L ‘

|25

Volume =

New Section 3 Page 5



o
9. SET-UP the integral that can be used to calculate the volume of the solid obtained by revolving the
region bounded by the curves y = x? and y = 3z about the y-axis using cylindrical shells.
—_——S———

Bounds, X =3x o
x-3x 70
x(x-3)79
X—_O/_’S

Ve 203 x(3x-xdx

0

= Q\ﬁ\g3 3)(1’)(3 J.X
]

Q‘ﬁ‘ g: e)xa" XB)Oex

Volume =

10. SET-UP the integral that would (:alcu)'é the volume of the solid produced by revolving the region
bounded by the curves y = x* and x = y* about the z-axis using the washer method.
Q.\’-J

v
Y=%

BMS: xq=x'/"w)u V=WS‘: (x‘/“)a" (xq)zdx
S

Yy X

(x“?;1 = (x

K= x v (1 ox " - x® dx
X -x =0 °

x(X's’ \):o

)(:0/\

] \
\ S ¥ ~x2 dx
Volume = [
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11. Calculate the volume of the solid obtained by revolving the region bounded by the curves y =2z, y = 0,

and x = 4 about the y-axis,

Shells 1S easier. = dx

)
V= T ! X(Q)()ﬁt)(
/]
&
7 °Ll7r|‘8q x “dx

V] /]

N A0
3 |, 3

2956
Volume = /3

12. Find the general solution of the first-order lincar differential equation

dy (dy o
e x—:-:JrT

\.L(,X)‘-éXP[S%_ oQXJ < CBP[SM(X)} = exr[ln(x5)J = x s
y b0 = §ub) Gl dx
y 5= Q80"+ 1)
y x° = g w14 FxE dx

3 ¢

yxgz 2‘8_4-%4-6
3 C

= X {-i + —

Y 3 ¢ e

= X+ L

Y& 6 58
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13. Find the sum of the geometric series

if it exists. Yey n

oo

~—

|
s
-_— ~—
N

-32 1
ne0 An+1

fver
S () = 24 e

14. Which of the following is a function whose power series representation is given by the series

oo

n+2 2 n

% v ZF (7
() F@) = 2 RPN
®) 1) = 17 7 s
(©) f@) = 2= _ 5x°

®) 1) = 7

(B) fla) = -
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15. Estimate the value of the definite integral

0.4
j In(1 + 22) d:
0

using the first three non-zero terms of the Maclaurin series expansion of f(x) = In(1 + ). Round to 6

decimal places. \/‘
v

2 3

r)(—_)_(_ x
M(HX) Q+ : 3 2\ ¢
2 2 2 2 " x
ln(1+x’) = X *(xa)+ (xs) 1

% 0.020387

f[;J"lln(l—i-xz)da:aﬁ 0. 02033%

16. The function f(x,y) has the first partial derivatives shown below. Classify all of the extrema (local
minima/maxima and saddle point(s) of f(x,y). /77"'7

felz,y) =2 —y =0 f‘)-;‘y) —yd—z =0

Ly-0
(A) There are two saddle points and one local minimum Yy -7 2‘
(B) There are two local maxima and one local minimum )/(y - ‘) =o
(C) There are three saddle points =+ \, 0

There are two local minima and one saddle point

(E) There is one saddle point, one local maxinmum, and one local mininmm
(F) There are two saddle points and one local maximum
2
J ’rX)(’ I fyy—3y 'Fx),:f‘ D
(0,0) ) 0 -1 0-(-)*= -1 » saddle
(i, \ 3 —1 [3-nT= 2 2 el i
/

(-(/—\\ | ) 3 ~1 7 3- (-u)’s 2 2 rel min
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17. A bakery sells a particular cupcake where the customer satisfaction if given by S(z, y) = 62%/*
x is the grams of sugar and y is the grams of spice. If the sugar and spice used must satlsfy@xii-:y}cy
what is the maximum customer satisfication that can be achieved? Round your answer to 2 decimal
places. (Note the function is only defined when z > 0 and y > 0)

Sy= 6 3x”7 9x¥2 'y 3x= 1 [ x%(y-6x)=0

3/ s X:OI y: o
5 = bx 3 4 b @
Slx,y) 20 ﬂ“‘, b

9x+ (6x)= Y
=9\ O Nope (§5x =>4 3
3/ X= 15 - y.‘ "ljf—:s’
‘fx+y~“ @
: H ., 3
ﬂuj ®‘ Ivrh O S (5 5)
'/
qx 17, q Lx ' 32’&
qx V2 y- (" 6 x - 0 Maximum customer satisfaction = 1~ ~ """~
A4 (y - Cx™ )20

18. Evaluate the definite integral

f,:X , _ =[r = X ”
] /y } S:z({?s;;a Cos(x )A)m(x

=X
(HINT: Change the order of integration. )
X2 JW
A "’ S"""'

xcos (x*) Ax

70 * 0
_ .2
¢ 9 du; ;xdx S —QLCO‘S(VJJW o
) = %S’m(u) == J,n( )] :
\VJ
= ;, ” ('Tz‘r') -1 sin(0)
JVTE (VT8 co8(a2) dendy = /Y
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