Prof. Girardi Math 142 Fall 2008 10.30.08 Exam 2

MARK BOX
PROBLEM | POINTS
1 a—j 30
2 10
3 10 NAME (legibly printed):
4 10 0
5 10 ?
6 10 class PIN: D
7 10
take home 10
% 100
INSTRUCTIONS:

(1) To receive credit you must:
(a) work in a logical fashion, show all your work, indicate your reasoning;
no credit will be given for an answer that just appears;
such explanations help with partial credit
(b) if a line/box is provided, then:
— show you work BELOW the line/box
— put your answer on/in the line/box
(¢) if no such line/box is provided, then box your answer
(2) The MARK BOX indicates the problems along with their points.
Check that your copy of the exam has all of the problems.
(3) You may not use a calculator, books, personal notes.
(4) During this exam, do not leave your seat. If you have a question, raise your hand. When
you finish: turn your exam over, put your pencil down, and raise your hand.
(5) This exam covers (from Caleulus by Anton, Bivens, Davis 8 ed.):
Sections 10.1 - 10.6, 10.8 for the inclass and Section 10.7. 10.9, 10.10 for the take home. .

(/-Problem Inspiration: See the answer key.
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1a.

1b.

lc.

1d.

le.

1if.

1g.

1h.

o0

Fill-in-the blanks/boxes. All series  are understood to be » .

n=1
Hint: T do NOT want to see the words absolute nor conditional on this page!

n*f-term test for an arbitrary series 3 an. )
. £
If limp—s00 @n # 0 OF liMy_s00 @n does not exist, then 3 an Cilve i f.’j {=

Geometric Series where —co < r < 0. The series ) 7"
e converges if and only if |r| __ < 1

e diverges if and only if |r| z

p-series where 0 < p < co. The series I &
> |
=

e converges if and only if p

e diverges if and only if p

Integral Test for a positive-termed series % a,, where a, > 0.
Let f: [1,00) — R be so that
ea,=f(__ ¥ ) for each n € N

e fisa posiHVE function

e fisa contul u S function

e fisa_N0niNcre asing (g decrfacin %) function .

~J oA T i

Then 3 a, converges if and only if j L TR AR converges.
Comparison Test for a positive-termed series 3, a, where a, > 0.

e If0<a, <byforalln € Nand Y b, __ ConVeviese  thenYan_C il “rars

e If0<b, <a,forallnc Nand 3 b, .ﬂf_'-.vf’fff»‘é.c..s ,then Y a, _ divevqilc

Limit Comparison Test for a positive-termed series Y a,, where a, > 0.
Let b, > 0 and limy—ng ﬁ- =T

5 " Very
If @) <L<__ =2  then ) a, converges if and only if 2 b"\ ki ®S |

Ratio and Root Tests for a positive-termed series 3 a,, where a,, > 0.
Let p=1lim, a"‘f»’—‘ or p=Ilim, o (an)% :

elfp_< ‘ then Y a, converges.

olip_~ \ then 3 a,, diverges.

eIfp_ = | then the test is inconclusive.

Alternating Series Test for an alternating series ) (—1)"a, where a, > 0 for each n € .

If
s

e ay, an4) foreachne N
o limy sooan=_ 0
then > (—=1)"an _ o if{isC

—




M- 1i. By definition, for an arbitrary series }_ ay, (fill in the blanks with converges or diverges).
b e 3 a, is absolutely convergent if and only if 3 |an| __CO[ Jex 6: e5 -
- ® Y an is conditionally convergent if and only if 3 an CO%‘ﬂffJf'?ff Sand 3 |a,| QWC i"l’ii >
QE:. ® ) a, is divergent if and only if ) a, Aivér he < >
oF _1j. If a power series in & — xp has radius of c?nvergenoe R whe!te 0 <R <00, thelz the power _serie?s is: . .
I~ e absolutely convergent for _ X & | %,~ R ; YRY el TRAKL Kp¥R . \x"}"c?'i\(‘F\
E’“ e divergent for _X g E_Xn-r'{ M +R i L. L =H Ve R
- T ” -
2. Circle T if the statement is TRUE. Circle F if the statement if FALSE. To be more specific: circle
T if the statement is always true and circle F if the statement is NOT always true.
Scoreing: 2 pts for a correct answer, 1 pt for a blank answer, 0 pts for an incorrect answer.
A 1D Review 'I @ F If a function f: [0,00) — R satisfies that lim; .o f(z) = L and
p I/ {an}22, is a sequence satisfying that f(n) = a, for each natural number n,
A= Uoela ]
R | then Ty ot =T
(
\ T .-'f/F) If a sequence {a,}32, satisfies that limg, o0 an = L and
- S
f:0,00) — R is a function satisfying that f(n) = a, for each natural number n,
then limg oo f(&) = L. 4., = o5 Q_TTV)
Thim 10- 432 —= (T ) F If )" a, converges and Y b, converge, then ) (an + by) converges.
i L ,'!; —>T § F} If 3> (@, + b,) converges, then Y a,, converges and ) b, converge.
Qq =, By N 17 N+l
@ F I6Sy = Y+ then Sy = " for each N > 17.
L , n=17 =%
7| ard.
/ NOTICE, the above sum starts at n = 17, not at n = 0.
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3. Find the limit of the following sequences. Indicate your reasoning.
Put ANSWER IN BOX and show WORK BELOW BOX.
There is: 3a, 3b, 3¢ (on this page), and then 3d on the next page.

3a. | lim (.999917)" =
; 0| ]
/ lrm i |=
N3 PNE Irl >)
i_ J|
DNE (=7
. T . :
o (IO = 20 or DE o dvergis]
3c. f K
B A oy i 17
o col b . 2 Y
B ebni3 Ly Bt 3 AL
LA s PR I = R
nse va? + 1ot Y ey 5 U 210+ 0
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(highest power goue 5 ) Z
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ditice -7 n
3d IS ON NEXT THE PAGE —=



ad.
lim (
TN—r00

n+6\"
n+1

5.

= £

Hint: if In(as) — 17, then a, = e*(@n) - 17
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Indeterminate Forms - L’Hopital’s Rulel

Atz =u, has the indeterminate form if H Flg) = and a]p1_1{1u glz) =
(1) = g 0
@ 43 = o0
(3) f(z) - g(z) 0 - o0 0
(4) f(z) —g(z) 00 — 00 00
®)  [f@Fe 0° 0
(6) [f ()" oo’ 00
1% 1

@e) [@] U@

HERE: u stands for any of the symbols a, a~, a*, —c0, +o00.

If:

| L’Hopital’s Rule]|
(1) and (2)

o L@ has the interdeterminate form or at u

g(=)
and
. f'(=)
e lim
= (@)

then

exists (i.e. this limit is a finite number or —co or co)

@) _ o 1@

lim —= =1
2 g@) e g(@)

C))

If f(z) - g(z) has the interdeterminate form at u, then rewrite:

Flz) » glx) = f(z) , which has the interdeterminate form at u

1/9(=)

or

Fied = o] = -iji%

and then apply L’Hopital’s Rule.

which has the interdeterminate form

818

at u




(4)
If f(z) — g(z) has the interdeterminate form at u,

then use algebraic manipulation to convert f(z) — g(z)

into a form of the type|z|or

and then apply L’Hopital’s Rule.

(5)
If [f()]°“ has the interdeterminate form at u, then follow these steps:
Let
y=[f=)I" .

iy =t ([ 7() ") .
Next, simplify
Iny =[g(z)] - In[f(z)] . _
Note that Iny = [g(z)] - In[f(z)] has the interdeterminate form at u.

Using an appropriate above method (i.e. (3)), evaluate

lim ny = L.

Conclude

g el s £ = P = =

T—ru

(6) and (7)
If [f(x)]°™ has the interdeterminate form or , then proceed similarly as in (5) .
Note that Iny = [g(z)] + In[f(z)] will have the interdeterminate form
(6) at u
(7) at u .




4. Check the correct box and then indicate your reasoning below. Specifically specify what test(s)
you are using. A correctly checked box without appropriate explanation will receive no points.

absolutely convergent
= 2
n°+1 .
nz_:l (=1* 1Tm2+n—1 conditionally convergent
>< divergent
|+ ”-_7_
| | \ R n
2 oo (_ |
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5. Check the correct box and then indicate your reasoning below. Specifically specify what test(s)
you are using. A correctly checked box without appropriate explanation will receive no points.

absolutely convergent

0o 3

Z (-~ 4n—H >< conditionally convergent
n

n=1

divergent
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6. Let
3" n!

= Ten)!
6a. Find an expression for “’j‘%ﬂ‘ that does NOT have a fractorial sign (that is a ! sign) in it.

> Hint: (2 (n+1) )= (2n+2)!

nt1 _ P4 4550 N = 3nt

" (andl)[2nt2) 4n® Jrén Fo
Q 3 eyl 2n)! ™ )l (20)]
L T e T e g ST e g G i
O »(2nt2), 3" nl 5 o (2nt2) ]

.1 nil) (2] 3 (n+)
- _,/...__———" =

L. ,‘::’- ¥ s "-—""""'_F_—-T-___

6b. Check the correct box and then indicate your reasoning below. Specifically specify what test(s)
you are using. A correctly checked box without appropriate explanation will receive no points.

.

><\ absolutely convergent
Z (=" ol conditionally convergent
“(2n)" )r y convergen
divergent
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7. Consider the formal power series
i (2z +6)"
n=1 4
Hint: (22+6)" = 2(z+3)]" = 2°(z+3)" = 2"(z—(-3))" Z
The center is g = _'3 and the radius of convergence is R =
As we did in class, make a number line indicating where the power series is: absolutely convergent,
conditionally convergent, and divergent. Indicate your reasoning and specifically specify what

test(s) you are using. Don’t forget to check the endpoints, if there are any.
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