MATH 16020 PrAcTICE EXAM 3 WED., Nov. 8, 2023

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

Name: Sb l LAT“'AHS

1. 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.
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2. Let y denote the mass of a radioactive substance at time ¢. Suppose this substance obeys the equation
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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.
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3. Find the general solution to the differential equation:
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4. Find the general solution to the differential equation:
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5. Find the general solution to the differential equation:

dy _
dr y
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6. Find the general solution to the given differential question. Use C as an arbitrary constant.
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7. Find the general solution to the given differential question. Use C as an arbitrary constant.
dy 3
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8. Find the general solution to the given differential question. Use C as an arbitrary constant.
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9. Find the general solution to the given differential question. Use C as an arbitrary constant.
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ely= 25‘“’ T

\/OQ - %@’%ﬂir

e j,— 6
V— 1ty B
= L€ | In (26 Hc)
= (-2 +4\

10. F nd the particular solution to the differential equation.
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11. Find the particular solution to the differential equation.
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12. Consider the following IVP:
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Find the value of the integration constant, C'.
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13. Calculate the constant of integration, C, for the given differential equation.
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14. The volume of an object V(¢) in cubic millimeter at any time ¢ in seconds changes according to the

model
dV_C t
dt 10

where V(0) = 5. Find the volume of the object at ¢ = 3 seconds. Round to 4 decimal places.
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15. What is the integrating factor of the following differential equation?
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16. What is the integrating factor of the following differential equation?
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17. What is the integrating factor of the following differential equation?
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18. What is the integrating factor of the following differential equation?
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19. What is the integrating factor of the following differential equation?
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w(x)=exp| S PMJV]
:GYP[S (st % ali

—Cx CoJX A
F[S Siny <
= J1hx
du=cosxdx

:exr[g‘i&]

=explinw]
Wi\ = Q}QP[ n S nx]

—Siny

20. What is the integrating factor of the following differe

(%) =e><q>[§ P(X\JV]
:GYP[S#'M v a(xj

“H( S A

=col X
d\,{:{m X )(

— exr[gdm]
_GXF[ [n U\_]
ulx\=expl- Inleos) |

= EXPD n(eo¢ x) J

-
=(Cosx) = Se¢x

u(z) =

y' +tan(z) -y = sec

Sin x

ntial equation?

()

Seclx)




N ote Hwre are g
+» Ao this problem.
© Separanion 1t Variables
21. Find the general solution of the following differential equation. @ F ~ _\_ -0v br., L‘_ nedr t#n
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22. Find the particular solution to the differential equation
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23. Solve the initial value problem.
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24. (a) Use summation notation to write the series in compact form.
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25. If the given series converges, then find its sum. If not, state that it diverges.
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26. If the given series converges, then find its sum. If not, state that it diverges.
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27. If the given series converges, then find its sum. If not, state that it diverges.
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32. Find the radius of convergence for the power series shown below.
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33. Find the radius of convergence for the power series shown below.
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34. Use the first three terms of the powers series representation of the f(x) to estimate f(0.5).

3
10+ 22
Round to 4 decimal places.
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as a power series and determine it’s radius of converge.
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36. Express f(z) = 35—2372 as a power serles and determine it’s radius of converge
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37. What are the first 3 non-zero terms of the Maclaurin series representation of the follow?
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38. Evaluate the following indefinite integral as a series. [Leave your answer as a sum.]
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39. Use a power series to approximate the definite integral using the first 3 terms of the series.

/0024ﬁda:
D S % X
SHx* S T S[I-(-x7s)] " S

S
\-(-x¥%4) vw=sl 5 n=0 5“ o
x | ﬁimM_oo(»\‘)xh
S - (X7 " 5% g% T wep 5"
2 patt 2
X lxz DZO_ (—\Y\ e J‘x
0 5+xt =5 4™
— 0 n
S = N (O axl
= %mg X~ Ax
0

10.0057%




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

5 decimal places.
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41. 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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42. Use a power series to approximate the definite integral using the first 4 terms of the series. Round to
5 decimal places.
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43. Use the first 3 terms of the Macluarin series for f(x) = In(1 + z) to evaluate In(1.56). Round to 5
decimal places.
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44. Use the first 4 terms of the Macluarin series for f(x)
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47. Describe the indicated level curves f(z,y) = C

faa) = +2) C=mm@s)  |p (X7 YQX—:] n (30

(a) Parabola with vertices at (0,0) \KQ L ¥ = ‘S L
(b) Circle with center at (0,1n(36)) and radius 6

(¢) Parabola with vertices at (0,1n(36)) X X 4 7 4 = La
(d) Circle with center at (0,0) and radius 6

(e) Increasing Logarithm Function

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

f(y) =In(y = ¢>) In (‘/ - eSx) =C

(a) Increasing exponential functions 5X -
(b) Rational Functions with x-axis symmetry y -< =€
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49. What do the level curves for the following function look like?
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50. What do the level curves for the following function look like?
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51. For the following function f(z,y), evaluate f,(—2, —3).
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53. Find the first order partial derivatives of
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54. Find the first order partial derivatives of
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55. Find the first order partial derivatives of f(x,y) = (zy — 1)?
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56. Find the first order partial derivatives of f(x,y) = ze® tey+y’
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57. Find the first,order partial derivatives of f(x,y) = —7tan(z"y®)
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58. Find the first order partial derivatives of f(x,y) = y cos(z%y)
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