MATH 16020 PrAcTICE EXAM 3 TUEs., APRIL 9, 2024

Please show all your work! Answers without supporting work will not be given credit.
Write answers in spaces provided.
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1. SET-UP using the Shell method, the integral that computes the VOLUME of the region in
quadrant I enclosed by the region defined by a triangle with vertices at (1,0), (6,0), and (6,10) about

the y-axis. ( b l
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2. Find the VOLUME of the region bounded by
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3. Find the volume of the solid obtained by revolving the region enclosed by the following curves about
the z-axis using cylindrical shells.
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4. Using the(Shell Method,}et up the integral that computes the VOLUME of the region bounded by
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5. Using the(Shell Method, get up the integral that computes the VOLUME of the region bounded by
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6. Using theéhell Method, ,et up the integral that computes the VOLUME of the region bounded by
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7. Using thet up the integral that computes the VOLUME of the region bounded by
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8. Using the\Shell Method, sgt up the integral that computes the VOLUME of the region bounded by

r=y?>+1,and x=2
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9. The rate of change of the population n(¢) 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.
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10. 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

11. Find the general solution to the differential equation:
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12. Find the general solution to the differential equation:
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13. Find the general solution to the differential equation:
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14. Find the general solution to the given differential question. Use C as an arbitrary constant.
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15. Find the general solution to the given differential question. Use C as an arbitrary constant.
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16. Find the general solution to the given differential question. Use C as an arbitrary constant.
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17. Find the general solution to the given differential question. Use C as an arbitrary constant.

Jy:lfaeqx 6—\/%7( o
@\/dﬁ\/ = |(0@ax dx
Seu\/:glaewa&

_ A%
ol = %6 +

el= 8 g+ ¢
Y = [n(R ™ vey

9

66666

\n ( X éjx*é)




18. Find the particular solution to the differential equation.
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20. Find the particular solution to the given differential equation.
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21. Consider the following IVP:

dy =112%*" where y =10 when z =2
dx
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22. Find the particular solution to the given differential equation if y(2) = 3
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23. Calculate the constant of integration, C, for the given differential equation.
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24. The volume of an objec cubic millimeter at any time ¢ in seconds changes according to the
model
av t
= co
dt 10
where V(0) = 5. Find the volume of the object at ¢ = 3 seconds. Round to 4 decimal places.
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25. What is the integrating factor of the following differential equation?
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27. What is the integrating factor of the following differential equation?
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28. What is the integrating factor of the following differential equation?
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29. What is the integrating factor of the following differential equation?

y + cot(z) -y = sin?(z)
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30. 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 v d)J

~F( S A

=coé X
d\,{:-{ 1h X )(

_ exr{go{m]

_E/X[D[ In \A_]_l
l \:‘ —Inleos#)
A= exphleas <e e[x)

= CXP[I n(e6¢ x)-j R <

-1
=(Cosx) = Se¢x s



N ohe There are o od
o d o this problem.
© Separation A Varia ble S
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32. Find the general solution of the following differential equation.
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33. Find the particular solution to the differential equation
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34. Solve the initial value problem.
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35. Find the general solution for the differential equation.
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37. (a) Use summation notation to write the series in compact form.
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38. If the given series converges, then find its sum. If not, state that it diverges.
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39. Express the repeating decimal 7.33333 ... as a sum.
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40. If the given series converges, then find its sum. If not, state that it diverges.
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41. If the given series converges, then find its sum. If not, state that it diverges.
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45. Evaluate the sum of the following infinite series
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47. Find the radius of convergence for the power series shown below.

1@ =573 = [?-Péx

« |
13 [+ &/ax

R=

No‘l’f e

on l7

want +h- g

13/

L2 L ke e

Ix| < 13
a

48. Find the radius of convergence for the power series shown below.
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49. Find the radius of convergence for the power series shown below.
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51. Express f(z) = ———
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52. What are the first 3 non-zero terms of the Maclaurin series representation of the follow?
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53. What are the first 3 non-zero terms of the Maclaurin series representation of the follow?
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55. Use the first three terms of the powers series representation of the f(z) = 10x92 —fZ
T

Round to 4 decimal places.
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56. Evaluate the indefinite integral as a power series.
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57. Use a power series to approximate the definite integral using the first 3 terms of the series.
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58. Use a power series to approximate the definite integral using the first 4 terms of the series. Round to
5 decimal places.

0.11 1
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59. Use a power series to approximate the definite integral using the first 3 terms of the series. Round to
5 decimal places.
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60. 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
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61. Use the first five terms of the Macluarin series for f(z) = In(1 + z) to evaluate in(1.44). Round to 5
decimal places.
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62. Use the first 4 terms of the Macluarin series for f(z) = sin(z) to evaluate sin(0.75). Round to 5 decimal
laces
P n aAntl
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63. Given f(x,y) = 323y? —x y1/3 evaluate f(3, 8
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—5x

f(ﬂc,y)=\/ﬁerl
|
— = ?>0
F X+ ‘f\/ Al >0

1(xp| xx y4150)

Domain =

36



65. Find the domain of
r+y—1
flz,y) =

In(y —11) =9
7 Y0 ’?
J -2 N 20
X+Yy-| - X+Y |20 \Y\(.
17 = Y#0 Y
lh(ydl}-q#o
|n(y—l|)?ﬁch
y-11# e
y# e+l
| %me\ x+y2l, yOll, y¢1|+e4}
Fay) = ln(xj/x—__yg- 3)
lw(?) > ?>70
In( X3y +3)=> ><2—7+3>D
X3+ 3>y
L 7
— 5 VD0
7 .
| A x—6>D
Y“G ><;7c;

%LK/ y\\ X>6, x1+3>7’5

Domain =

37



67.

68.

69.

70.

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

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

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

f(z,y) = Vy + 4z?

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

Parabolas

Circles

Point at the origin
Ellipses

f

—_ — o A O O

Hyperbolas

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

fx,y) = cos(y + 42?)

(a) Lines

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

Point at the origin
Ellipses
Hyperbolas

38

In(x*+y )B4
\[ﬂ-y} =3(
Xl_" )’a:La

[n(y_€5x):c
_ _sx_ .S
JT<€. =€
\/—f,GX:C
\Y::e§(+é

' =C

X"ty =C

C os(y* L\;ﬁ: C

y +Yx*=cos (9

y+4x*t=C
Y=-— L‘()(a'-l- C



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

(=,

(a) logarithmic curves
(b) lines

(¢) a point at the origin
d) circles

(

hyperbolas

_ L D L D O

(e
(f

parabolas

y) =

ln(Sy 52?)

&7 5)(1> 4

&y 5 = "

?)y C%Sx

72. For the following function f(z,y), evaluate f,(—2, —3).

f(z,y)

-f ()(/y» - (

= 8z1y° + 323 — 12¢°

°r 3> —IQ)/-L)

_ 44 A2 2 - L2,?)
&( (‘7}*'3 y(‘) A‘/ '4

—(2x" (5>, )+ (3)(0) — 2"y

= LIOX 7 :1‘-[7

flea-)=0E - 29

=3519|2

fy(—Q, _3) =

S| 712

=C

39



73. Compute f;(6,5) when

(bx—by)"
Fy Y/Y) J. T—?:L)

\f__q A (@x g >
- RL6x- 67);{% ( bx4 é7\)

—

A

JY’I
= 2(x- éy)- b

Jy-t
i Ty

1
74. Given the function f(z,y) = sin(x?y), evaluate f, (5,7r> .

Fx=cosG?y)e Ry
‘R( ﬁl"/\l/l\\ =-C 0.{<—)L—|- 7?) JCI )

S




75. Find the first order partial derivatives of

3
Poo= 3 3 T =T

ly-V™
“'\lx\:g@_ S __x:i._oLj? ’ £x
xX/7 i"( X '#&;‘j—ﬂy—l)l'{ (X> '3:\_31
£, o= £ /3 3y2(y- 3= v 2y-
y (X d\/< fzj)- > 3x < y (\/z\\‘* (y ‘)}
=3¢ (M@V G ’7]> = 3 (33 2)
(‘/"‘ Yh <\/_Ds
= 3x° (y ~3y7)
()"ly” 3
fo(z,y) = (DX)'/(,\/—DQ
2 3 2
o) =3 <7—3,?'>
Cy-10)

76. Find the first order partial derivatives of

= zsin(zy)

_‘:Y(k/y) JZ (X.Xln(xy)) _Z /x} Sm(XyH" X—(S\h(xy ))

= S nlxyd4 xcm(xy) d-(xy)
= anlxy) ¥ Xy wsfm

_P)'(Xr}’)— d (xs,n&y)\ = \/ (310 ()

— X cogﬁxy)l? (X)A )= Sm()(y\ + X'y cos [X)/)

:ch 0$(x ¥) X~ ¢ of (xly\

fy('r7y) =

41



77. Find the first order partial derivatives of f(x,y) = (zy — 1)?

—P (x/y\ UX)/ 1 > = &(Xy«\\% (Xy—\\

- Q(Xy 3}/
=Xy’ =2y

Py(X/)/\:ﬁ%<(Xy-l\2> ,,z(xy \\d (xy- 1)

- Q(Xy 3 X
=y - A _x Qxy— Ay
Jy(z,y) = Qﬁ:’/ - X

78. Find the first order partial derivatives of f(z,y) = ze® T2¥+y’

Ly = £ RIRAPAR =( “““7>
—~ 6% +xy+y 4 Y( >(+xy+\/ )LQy—ij
=1+ A xy) oF Fxyy”
£ O(/\/) X 7 ( % 4—><y+yQ _ Xé%’1+xy+y ><X+ be
(x + xy)e” eyt

2 2
FAXHE XY ¥ HXyty

P+ ey

fy('r7y) =

42



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

Fx ) :”:}J‘J:(—(‘Fah(x?y%)) =-Fsec( X?y‘?) ﬁ( X;)'z)
-1 ?Xé’y 4 Se(’ [X;y% — - V‘lxéygjag{x?yg}

y 00 =3 £ (Gnliy ) =-Fse<" ()02

~ Ao F 2
=—7 3X'y _\ec(x?y‘) _qug}’gkéa(x?y%
= SlhT, ) LT

Yse YY) 1750 se A4V

fy(xvy =

[ 4

80. Find the first order partial derivatives of f(x,y) =y

cos(z?y)
ﬁ(@(/yj = y;‘é—( <08 (><27)> =Y (- Ur\(xay)\)%(‘&a\/\: =Y S1n (Xaﬁ PXYJ

\—_-QXYQSM(XQYB

“;y(x/\/yrf\;@) Caf(Xa‘/) 4 yj%; (455(;@}/)5

= C 6% (ylﬂ +Y (= sin (X/"’ym%y (XQ)’)
:Coé(xz\/} -y Sincx?ﬂ (7

P ' 2
:COS(X’“’))/>— Xy S0 (X \/)

-QXyzsin(XaY'\
fe(m,y

: C OS(XQ\A_ ><7\// <$in (<7y)

fy(.’L‘,1

43



81. Find the first order partial der Vtv of f(x

£ = (e =207 v ()

_ "Y—rxex)"“ 3

- F° y+ Xexy[)')
— XY (14 xy)

£ 2 () = x 2 (7)
Y 37(Xt'.) Ylagf:
= X = (x
75 y)
:Xjexy

ex7“+Xy)

fo(z,y) =

X’Jg)()d

fy(x,y) =

44





