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Page 4 /36
RECITATION TIME

TOTAL /100

DIRECTIONS

1. Write your name, student ID number, recitation instructor’s name and recitation time
in the space provided above. Also write your name at the top of pages 2, 3, and 4.

2. The test has four (4) pages, including this one.
3. Write your answers in the boxes provided.

4. You must show sufficient work to Justify all answers. Correct answers with inconsistent
work may not be given credit.

5. Credit for each problem is given in parentheses in the left hand margin.

6. No books, notes or calculators may be used on this test.

(14) 1. Circle the letter of the correct response. (You need not show work for this problem).

NPC

o0
(a) Which of the following statements are true for any series Z an?

n=1

(D) If Z ayn converges, then a, — 0 as n — oo,

True by Cheover

n=1
0 oo
(II) If 0 < a, < 1 for all n > 1, then Z 1s convergent,. Not tewe ex = 1 0 c(,;vabenf
n=1 9 — nue
oo o0
. . * [d vy +
(IIT) If Z an is convergent, then Z lan| is convergent,. ’i,“.; ;j):?w omv. bud ZIDHL[ G div,
n=1 n=1 Py v e

A. (I) and (II) only (I) only C. (11) only | D.; (III) only E. none Yj:l

(b) Which of the following series converge?

1 1 1 1 S 4 . 2351
(I) L+ -+ — 4+ — 4+ — . S— E e comveges | p-senes p=3>1,

8 27 64 125 n=i
1 1 1 1 z
1+t —t—=4 =+ —+... —= 4 : -usier prizd
R R Y R T iveges, P pe)
00 2 S 1
(I1I) _S_ %;1) Lonverges kecamne it tomverges qlosoluie’y: Cnmcbcm > ‘—L’c‘"l
n . nz) p=
n=1 W‘w z.l_"

nzr N
(A)® and (M) only B (1) only  C.(Il)only  D.(III)only " E none 7]
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(27) 2. Determine whether each series is convergent or divergent. You must verify that the
conditions of the test are satisfied and write your conclusion in the small box.

<1 Fov problems 2@, 2() amd 26) Roek finfyfor “H
(a) Z . T_,l wWeorg  — 0 pts for P\"Ob)em
n=1 1+v/n 14 viw.—p check work amd test
Show all necessary work here : 3}
> are  wirth ffl heh divD)
o W whu Averaes
n=r 1+¥n WP nzi Al L

(P—s:.n'e.s ),:_;:4])

/{jm 1 +Yn - L (;' —

m
Y —> i A+Ywm
™ P —se0 n ®

® 9]
By the Qjmi t Com p an LS on test, the series is d,(ve.v%eml

) 3 (—)rrn

n?+1"

Show all necessary work here :

w 8

B

AHerhoi’\‘wb surcres  Lest \)n:

NTrA
(L) b" o cexensin ? Let (x) =
9 £ o ﬁi/@
&l('x‘) — (Xg-'\'\)'l - xe__ 1’X7— f/(}()<0 v(} X>1
- (xz+ 1)2. - Q(L*")L 2 .

o
b, ae oume.a:s%.j per ald n21

@ Lim b i -0 @

N N o0 n1+1

Bythe o fte vmﬁi»’w% test, the series is c::mw.v%em't 1 '

&
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10"
(c) Z .
Show all necessary work here :
quc'o tesk '
1Dn+ n+l @
Ly — () ! _ 10 nl - 10 @
., 107, (h+)! 10" naa
@ nl oS nepca

®
vaktio

By the

test, the series is .o VLV%C/V\T

[9]

partial credit.

(8) 3. Find the sum of the series if it is convergent or write

“divergent” in the box.

No

k]

[#]

wreng Texm

10 20, W = 49 4 L oy, 0y,
(a)zgg-z-—-\—?.*g? 3 é) ()
C(j&ﬁmgtﬁf senes — 10 _1 - = 5 5

- 3 — pm—
th - 3 1 3
+1 22 !
3" 2 (2
(v) Z =2 32(2)
n=0
%wm&tﬂc suner wth e = :i- dJVQN‘W
dlvéw ’\") =1
n 1
(8) 4. Consider the series Z
n=1
(a) Write (zut the first SD;, terms ;Jf the series l , 1 pt for ouly ome
e G, - — e v :
23 3 =32 3 oe fov all sigus veversed,
1 -4 4 £ _ f L C T
27 T4 25 T 216
(b) Find the smallest number of terms

sum of the series with error < 0.01

1

UGS

< 0.0}
125

(7)
N

A. absolutely convergent

o0
5. Circle the letter of the correct response. The series Z (

that we need to add in order to estimate the

(4} npc
-1 n—1
E) i

n=1

C. divergent

3

cony  (alt sex.test)

\/T—l bu‘l wot abs, cony, (P"’“(@ r:él‘!)
conditionally convergent

I‘_ﬂ

s
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(16) 6. For the power series Z

e find the following, showing all work
n=1
(a) The radius of convergence R.

Ratio Lest

Xv»-i-l

ah+—| l — (n+1) 3'“‘

v = w%

(:-—-V-)—--—le ———-—)J—l)([ on n —>c
YH'.’L 3 7 3 >
| @ €
S Serres Convergen |'( -é-\x“i oc¢ Ix|<3 ., R=3
(b) The interval of convergence. (Don’t forget to check the end points)

Sexies uonve;rges {/, B<x <3

&
k=3

<o Co n ®
Whem x=-3 0 36 2 57 () comverees (alf. sen ted)
nz| n 3 =l n
o e 3 .
Whem x=3 1+ 2= 25 Z, divercgr>  (aasemamic senies)
= n=
’ Q__Q
Interva}/ of convefgence
-3, 3) (=]
o -32 x<3
2
(10) 7. Find the power series representation of (about a = 0) and gjve its interval of
convergence. oo z @ —
1 - __L___ Z (——2x) Z:(—l)z x, x2 A
1 42x  1-(29 n=o 1+ Z ("') x"r
l-’le“' or ..Ji( x-<'z
xZ

49

0o " =) 1.
— x‘z ‘Z (_,) Z"xﬂ - Z(")“Q"XW' interval of
1 +2% n=90 =

-%,%)
convergence —i<x < L @

(10) 8. Find the first three nonzero terms of the Taylor series of f(z) = Inz centered at a = 1.
{o = Z. i.(!?. ( oy i)

5 D)
@ f(l) + ( 6")+§(')(x))+§(’)(x ’)*
-f(x)-:Q.nx {(1) =0
glcx)g x"’ §,(|)=’
-\'”(X)':—- x-—‘Z. %”(l):—‘

QM" = 0+ T(X") + -g'(x-l) + -‘—-(x-l)

yy
&”’(X) - ZX—3 S ,(‘) =2

@ @ @
61 — o 30 |




