Final Exam — Math 2300 — December 16, 2013

On my honor as a University of Colorado at Boulder student I have neither given nor received
unauthorized assistance on this exam.

Name:

Pleasc sclect vour section:

O 001 M. GRIMES .......oovvneinn.n... (9 AM)
O 002 A.SPINA ..., (10 am)
O 008 As SPINAwwvs vvnot v v sxsini 535 (11 Am)
O 004 0. WIESA: wsmivms svssss smmeims s (12 nooN)
OQoos P.T.Liv oo (2 pr)
O 006 'C. BRIDGES «iwwinan avion ivninsii (3 Pm)
O 00T K. SMITIL wos wmine cimen wamns s (8 am)
O 008 S. HENRY .....coiiviniinnnnnns. (2 PM)

In order to receive full credit your answer must be complete, legible and correct. You should show all of your
work, and give clear explanations. Calculators, phones or other electronic devices are not allowed.



Question | Points | Score
1 5
2 D
3 5
4 5
5 5
6 5
7 5
8 5
9 9

10 5
11 10
12 6
13 10
14 9
15 10
16 8
17 8
18 8
19 10
20 12
21 6
Total: 147
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INSTRUCTIONS FOR MULTIPLE CHOICE: Each of the multiple choice problems is
worth five (5) points. No partial credit will be given. You must clearly cirele the correct
answer. There is only one correct answer per problem. If vou circle multiple answers you

will receive no credit. You do not need to show your work.

1. (5 points) The value(s) of r for which the function y(t) = ™ is a solution to the differential cquation

y' —y'-2=0 — g

[t Jire 2

are: I a— i =

(a) r=0 s B R ’ r o } /
(b) r=1

r=—landr=2

(d) None of the above

2. (5 points) Let R be the region enclosed by y = 2% + 1, y = x + 3, and to the right of 2 = 0. The arca of R is
given by:

5
(a)/1 Vy—1-y-+3dy

(b) f 2?4+ 1—2—3dx
D .

2
(C)/l‘x+3—$2fld$
& 2 . “Zr - |
./0 t4+3—22—1drx / 2%;{_5 “(;(’lf‘i)] o &
]

3. (5 points) The volume of the solid obtained after revolving the region R from Problem 2 about the z-axis is
represented hy:

'4277[(3:+3)2~(;v2+1)2Jd93 : Yy =x

(b) / ml(e +3) — (22 + 1)) ds
1]

2
(©) / w2 + 1) - (z + 3)?) da

2
(d) ]O (@ + 1) — (z + 3P dz

4. (5 points) The Taylor series of g(a) = sin(x?) ncar z =0 is

5 .’,'!G+.’I,‘1“ 3:14+
T T T ‘

Therefore

(a) g"(0) =1
g{ln)(o) — 10!

5!

(¢) g™(0) is not defined for odd values of n
(d) Nonc of the above
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5. (5 points) The following is the graph of the polar curves 7 = 2 — cos and r = 3 cosé.

The area of the region inside of r = 3cos# and outside of 7 = 2 — cos @ is given by:

i w /2 5
(a) —/ 9cos® 8 — (2 — cosH)2dd
2 ) zs2

/3
. / 9cos? § — (2 — cos0)? d
/3

1 w/3
(c) —[ (3cosf — (2 — cosh))* df
2 —=/3

(d) /”/3 m(3cosf — (2 — cos8))? db

—r/3

1)n-1 / m_a_xl—- = _‘f’j__.li)-, = A
6. (5 points) The scrics Z e — is: PR o e L
n=2 y
(a) Absolutely convergent
(b) Divergent
Conditionally convergent
(d) Convergent by the limit comparison test
= Y2 . B
. Nz eost: Skt o B Lt
. (5 points) e series nzl P et I;L,l-ﬂ b
(a) is convergent because ‘,{"_Tll converges to 0. o '
(b) is absolutely convergent by the ratio test Z“T -/_11;;?— Eadutn 9)& /b "fd(f?i
is convergent by limit comparison R=2 £

(d) is divergent
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8. (5 points) Which of the following is a geometric series? 0 (f &
w6 +18° 587 +.. = % [[fEJ #Fj - 27 win®
(b) 1-3+1-14 oo SR 'ZJ'

(c) 3+2+3+4% = Qa /\,/‘{7)’
g

@ z+a?+2t+27+ .. '

9. (5 points) Which of the following has the smallest radius of convergence?

R N G () . ; Gat+! -
O |G = o) G —— Rl
o 2" (z — 10)™ - " . y Z;Q/\,.yf-i e Q 2 [/2-
;) n+1 )QQHAH] = Ix-swo] s Dt -

(C)i(g%ﬁ)" :GK-“) —_— L= 2o

3
1
=]

NgE

(d)

(z — 10)" }cz“f}__ ]K'"—‘O} 3" . R=3

3n =2 v

2
1]
o

10. (5 points) The power serics Z a,(x — 3)" converges at * = —1 and diverges at x = —3. At z = 8, the series
n=0 fi " r 5
(a) Conditionally convergent } € Y i st J

.
(b) Absolutely convergent e i i

- 3 G
f c¢) Divergent f ¢ L"ij

Cannot be determined

End of multiple choice problems T
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11. (10 points) Solve the initial value problem

E—:+3’f2 z(0)=5
e f_.% — ,2_/[71—7,22) —— = :(Hj—fz)‘l“%_mr__;

12. (6 points) A slope field for a differential cquation y' = f(z,y) is shown.

e LR I o T T ) A O B v B
A A A A A A N I A A A A AL
AT A A P P A A A N A
F ottt B
\\\‘\‘\;\\.\"\\\\\\\\\\‘1‘.
A T R T T L N
‘\“‘.\\\\\\N@ﬁ,x\\u\\\_
ik\\\\‘.\\\ AR R AR
i \:\\.\x\\\\\"\\\x’v
N R L L T LU LT R SRR L TR U
N RN L
R . D T T T T T T T T T U
-‘\\‘: ..... \:-l——ﬁ.\_
k] A =
B B EE R B RA R ERRE P AR
N
U A A A A A I A O B
PrRrre by b v b
A B A A I A
] T IO OIS SO SOVI SO (N0 TOVAOR TR BN ST
3 2 1 a 3 z 3
List any stable equilibrium solution(s) (State “NONE” if there are none.) ?

List any unstable equilibrium solution(s) (State “NONE” if there are none.)

On the graph, sketch the solution to the differential equation that satisfies y(0) = 1.
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13. (10 points) Define f(x,y) = yInzy + 2%y?. Calculate the following partial derivatives:

4 IR 9",_: T =
o _ Eé’a TgTOL’z” %%3‘%?57

o .
of XY -w‘rﬁ/f! hzﬂffj = A ygwf-ixg )
3_y= — e

14. (a) (3 points) Find the distance between the point (2,1,3) and the origin.
eSSy S ~ 7
" " L g s

(b) (3 points) Find the closest distance between the point (2,1,3) and the z-axis.

(2%e® = ¢ 5

(c) (3 points) Find the closest distance between the point (2,1,3) and the zy-planc.

15. (10 points) Evaluate the integral of the function f(x,y) = e*+¥ over the region 0 < 2 < 1, 0 < y<2

/ew&a//} :/gf“gh//) = i/zgég a/do d x

/ / Lo o
;—/Zﬁi@ﬁi/z //;"c\/y) - S( o | ) olx
- (1) (éz*f ) SJ T
| ” P T
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16. (8 points) Ewvaluate the integral f sm(in z) dx

‘:v/rg’“\"/%”t)ﬁ/x A____,b‘/:gp}((,u) dw = - s W+
P

e o () O

1
17. (8 points) Evaluate the integral / ; dx
a2 —z

—_—

>
18. (8 points) Evaluate the integral / rlnzdr = (—ﬁl t) (fl J 'u\

Y

tl A
2_ i
{ i
= Lz%/%\_/% z o/ ¥
L

Page 8



19. (10 points) For the double integral

20. (a) (6 points) Find the Taylor series about = = 0 for f(z) = ze” — z.
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(b) (6 points) Find the 4th degree Taylor polynomial for g(x) = (sinz)? about z = 0.

Z 3 S Z
Swie) o (e Xy £ )
Z

a7
A

\
N

)
AN
J
|

21. (6 points) Consider the surface defined by z = 422 + 452 — 1
(a) What is the equation of the intersection of the surface with the zy-plane?

Nie P 2’\ IR S —
il i — /4,1/3"@2”:' /

) 22 oyl 45 g | - f
‘ arels G20, R =4

(b) What is the equation of the intersection of the surface with the zz-planc?

\5:4951%02'“/

g 7°

. 7 e
— /2..— z’(j A!/a /AM
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