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There are 4 questions in 7 pages.
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juestion 1.(51%)} Circle the correct ap_swer‘ U , /' ) / 3 A
@ The séquence—uu = {1+ 7-11-}_”1 n = 1_ 2 3“_ i = %’“ = & 5 -/%
(&) ‘Converges to 1. o \ (\ % ‘::‘«T\) € ﬁ‘r\ ;’i/
Convergas o e. Vv %) /6’: A b{: |
‘ ) Converges to e"gf | 2 - - {fg@)

| Diverges.
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L
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3. :Z._;:]. n+-\/ﬁ > \[9—""
e n o A
. [d) Diverges by nth term test. >
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/ , o \rl-l(\d va
(c) Diyérges by dizéet comparisonwith 5 ﬁ.
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4 v
r_‘_;:h*- Lo nth roct tact,
(1) Diverges by nth root fest, sl o2
{€) Converges by aliernating series test. B, 3 ey,

(d) None of the above.’
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Question 1.(51%) Circle the correct answer: . - )
. o —n \\ \ f%’)}
1. The sequenceu, = (1+ 2}, n=12,3. ——— = g = € - %
o - = e y U
() *Converges to 1. <\ % “5 ¢ 1
. - §
b)) Converges to e. o 5Y
(c) JConverges to e -~
d) Diverges. . : '61;)
0 Dy - | (U ) - 7 div by p secies
n=1 1 A "
.@ Converges conditionally. = )M'\ v, decreas
e AN Y
(b) Converges absolutely. g Ccimde
(c) Converges by nth term test. PR r}.:___ -

(d) Diverges.

o 1 7 . .

. {4) Diverges by nth term test.

n=L e ’ -

(b} Converggs by limit comparison with Z o \ = ;;;v
. / . BT oo i
rges by direct comparlson--w*lth Y we
=i

Converges by nth root test.

& ..
(b) Diverges by nth root test.
() Converges by alternating series test.
(d) Nore of the above.
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5 One of the following statemnents is always true ( /; ’)

(a) A bounde ed sequence always cOnverges. e

nverges. . s A Mﬁkw@@g @1 <
|

(b) A monockonic sequence co
{\ L‘L \{ ’ )

(c) A cofivergent sequence is monotonic.
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(d) A convergent sequence is bouunded.
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6. The series », = \ = ,_\T. = b . K

Kl . }""?“';\f/:d ‘M wlt«

(a) }39 erges by nth term test.

(b}' Converges by nth root test. )
Diverges by nth term test. f
(d) Diverges by nth root test. . -//
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w(a) If 11m a, = 0 then Z i comfe;gea\k

—Foo L\qu\ n=l
o(b) If 1 “" — 0 then 3. 8, and 3 bn both converge or both diverge. Y ™~
(c)/The alternatmo harmonic series diverges. X
if ILm an = 1 then }: On chverges./ nth rere Tesdt @
ko n=1 oW
e e )
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11. The series é\i In {25 /'?“"”’ b (nﬁ“\) i' koed ‘)
=1 .
(a) Converges to 1. (e ~ln (s JL—A«"“ ST e

(b) Couverges to In (3).

Converges to 0.
~y f(d) Diverges. &
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LW %
i,—-r = &
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A
3 The sequence an = n(ZV” —1),n=123..
e YT
[ -~ N
{a) Converges jo 0. e
b) Counverges to 1. %
oo
@' Converges to In2. (2’ |)
Diverges. é/
o
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e
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14. The series E (271‘{

/, TL) \\ﬂ_.lc-rz - LL\

5 Convergea by ratio tesh.

{b) _Dwerges by ratic test.

= het
(6} Diverges by nth serm fest. (hez)
(d) Noue of the above. C&"“ £yl

15. The series Z( 1)“1“(“} —

n==2

(h) D1vergés by nth term fest. n

{a) Converg/es@ uth term fest. 7 L - )}\
X
o

(c) Oonverges absolutely.

Converges by alternating series test.

nt—1

16. The series )
(a) Corfverges by limit comparison test with 5_:1 Lo
. n=

s
Foe

iy
@ Diverges by limit comparison test with Z x

e n=1
,

(=]
(c) Converges by direct comparison test with El 2.0k
n=1

(d) Diverges by nth term test. -

17. We can approximate e™® by 1 — T with error less than 0.02 when

@ 1ol <04,

(b) |z} < 0.01.
ezl < 0.02 "
Ad) )|zl < 0.2. jf
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Question 2(18%) Find the radius and interval of convergence of the series

n=2

When does the series converge conditionally, absolutely, 'fiivergg?
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Question 3(15%) Determine whether the series converge or diverge, justify your
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(b) Use (a) to find the Maclaurin series of ln{l + z°}. !F’C}g) = X -
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Question 1.(54%) Circle the correct answer: r C%\/p 2(
1. The sequence a, = v/n-+1-—+/n C n *L(g:/ e W}
(,t T \(ﬁ— — X ﬂ ri 4 (n

(a) Diverges.

Clonferges to 0 g
@/{m erges to U. \f;/:‘ e i ol 1
)

N\ .
© Converges 1o L.

//(d.) None. /(& ,(n e \ = Gy,
£ o S Ae

™8

2. ‘The series

.o 2 e < ,f,l:.

(a) Diverges by nth term best. 0

o0 N7 lan \/
(b) Converges by limit comparison with :L; e h; X S

b wn > 23
(c ) Convergus by direct comparison with 3 f a g(i'u
=2 -
/, n
: 1 T
@)Converaes by direct comparison with 29 s “/%2";;‘, - _,\,“V(X\— e S

oD
A 3 71
3. The series P

n=1
(a) Converges to 1.
(b) anverges by ratio test.
(Y Diverges by ratio test.

{ A
@Divexges by nth term test. / ‘ :_%‘, X

/ = (\w { e P
JU Rt 5 2
RS ) 22
A SVIRSY ,
& ,/’ [ ~ iy
(®) % 7 lff"\ T f%
e 2,// '\ 'i ‘\ o ]
( a@ £.
,(‘d(I‘)iverges by alternating series test. |
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: SR A 2
.‘/ / /‘j‘/’ ///:;f'f % ,l( K
L
7
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ki




"~ )
(( S/T he series El(en +8ﬁn)

(a) bonverges to 1.

J(
y Is a geometric series. /\;\ $ s P -
(jcl?(}onverges by integral test. ~ ¢"«e € W%
C b --{, AR 1 2 ."L/lk- \
((d}Dlvel ges by nth term testy o oy "
: = b his -3,“ - f7 Fg
6. The series T{E}mg < % | ,_,f/ :
o yra =y
N . . . 3 bl -
(a) Dwerges by direct comparison with > (5) 5( o CJ’L\)
=0
; ~Ax
(b} Dlverxres by nth term test. S G
o E- m —
flonverges by direct comparison with };ﬂ (%)? . 0g A% Ay
I -
(d) Converges by direct comparison with E &) \( -
| Pl IR
7 i (=" j-_P_ 1!A) . % /?{—\g =
=N - ° /K‘;"‘\/ g /vk\? g sk
.
(a) Converges absolutely if p > 1. % - 4
((@ ConveTges conditionally if 0 < p < 1. <208 v
(c) Converges absolutely if 0 <p < 1.
*”/ (d) Diverges. \/ g,ﬂ/kj
) M
8. 'IhB 581'1681;‘{ ’((},{]_42}1\ T/ ( )‘ ‘ %
7 (%*' zy f wl,

/Civerges by ratio fest.
{b) Diverges by ratio test.
(c) Diverges by integral test.

(ZV\—&'?,)QZW —uj

(d) Diverges by nth term test. 5, P

0.1 > (\/ el
: n®
8. The series Z:: o o '
: W 5.0 Y s
(a) Diverges by nth term test. ﬂu«( [ - Doz
(b) Diverges by nth root test. 1 : 2\
\ o O
@h\/ﬂverges by nth root test. | v\@/ - P
{d)} Converges by alternatmg series test. Y A

e
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@ The Maclaurin series generated by the function € 18
o .
- | o) = A

OG\ :[.1 L
(&’) (271.) i . 2
h v R‘}

Zﬂ 2144 . X K =
| (\ - HXe + (ﬂ .
" o
" L0 A% A
M- e
11. One of the following improper integrals converges %Lt ,ég ‘3‘1
¢ &= . sy e .-?
(') {—;d:ﬁ { A ‘_’%E{\:(—'L’ 4 g‘, /‘(
i d Y ' ;? ’\ —5}
(b) [ 8 !
o QI(,C, 7‘"2 T /’\"2
ol N : = Mew?(#y;&XQ
. .Of\_/_;"/ Y w b, > S
o (7" ( gre~ree
- (d) [ g ke / oA
? An < D7 k i
12. I lim ¢ =0, a,,, b, > 0 for all n then =
—rod .
(a) >, 0n ﬁ@,bn both converge or both diverge. ln -V
(b) If 3>, converges then 3 b, converges. X (o
- Z,M A

{(d) Tf 3 by, diverges then S ay, diverges. _\
" 13. The sequence d, = (1 -+ %)ﬁ@ - {/{}:);
(a) converges to L. ( | T ~ o
C
(b) converges to e. [
(c) conyvergics to —e. - o
s converges to e . _
Gz gy
/ The radius o@of the series E:l = is
- - \,'?ﬁ\ J
(@) BT \-2-;\" \ o
/, e /"f f
fi=co N x|
- O
(c) R=0 —
(d) R=e "
‘ eony on (%)
3 = )
6«




L Rz
[ A o 2k ﬁ}\/
>,
2/2}{: ! v // %
7
\ L 9x re o
. o 1 \ SN X /
16.Theseriesz_;m < J’F\\IK' ¥ - x o
n=2 {
- o ’ T
(N\ o Xk (n
(a) Diverges by direct comparison with z‘ - R

n==2
-

. o
(b) Dwe%by nth term test. v
. P
.. . 1 {7 +!

(o]
(c) Cgm'erges by limit comparison test with >,

n=2 vn - TM—M
)Diverges by limit comparison test with 3 —\/l-; \f"u:f ‘

m oo
/ \C‘_ CR &y T ¢_> (__5 UAJ’” " a—h i

v

o
17, If we approximate the sum of the series }:

uging the 8th partial sum

n=1

sg then j:h?vrér in this approximation vrvery” < @ ch ;ﬁ \%9)

N € <L Sa U
s less than 3 - %) (
A is 1 N ‘ O %
, (c,) 1s greater than EZ (C( <~ (— )
/ (d) is greater than g * _-é—\——“
L o
“ \
(~1™ Ty
18. The gefies Z Sy \ I gy\/ﬂ,
h‘ﬁ r“\.
e{ Diverges. o /,
BYyConverges absolutely. s
[
/ \ Converges conditionally. /
(d) Diverges by limii comparison with E i //
TL=1 /
/ d
/ -




Question 2 (16%) Find the radius and interval of convergence of the following series

Z 4”(722 +1)

=0

Then, specify the points at which the series converges conditionally, absohutely.
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Question 3(15%) Answer the questions below

- %D ,,_:2;—» o= <&£ —Z’?)‘“““ o WLM
(a) Find the sum of the series Ez - f 7 ”) (n-0) 5 . et "‘)

= (- ) (&) D) GG A

3 )2
A S U SR S By -
K3 l 2 1 f< s /ey O_.,?
j>/
/

(]
. - d:‘ﬂ . .
(b) Determine whether the integral [ = -7 CONVerges or diverges.
I

<l \ . . ‘ & 'i
Qr}f(‘: VS Capd b?p oAy .
\u 3 L'-_--.? {?( . - | ‘.li/_\ -
¢ : v o D C i g e
o g — lC\) Cov¥ W N 4 |
%C‘J : g}&’f_ K?_ A c% \ 7 .
(c) Determine whether the integral f {‘ﬁz) converges or diverges. oz <} oz
X “eTx X2

' d
r

. 0
C el Low g; L g . O S e

—z 2507 3 (0% 207 2 (X)X 42)

N
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: (PR
%}é %fc 2K L A = A ,ﬂ;g@ Y b
- V> IRAVNE. A2) > K(K42 K 1\2<T’2‘ T A

9 = (k) B x
A=C ey @:{5) s X =2k Sl Beni \

C g
. ) \ g
~ . e = /
o v -
S /J ) » o }{ Iy’ {I,f
& T 6 /;
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3 7 I g v e Y .




Qusstion 4 {(15%) Answez the following:

(s} Tind uh\, Taylor series generated by the fumction flz) = 2% atq = 1.

\&) _ .
: 9% oy
Ry =27 ==L

g X\‘:]) t\}{‘ ) g — — =
CI — (\\} s g:(i . E’. ¥
& )Q( !) - S %—Ll )fU) Q{ )‘{w = & X(““ﬂ T !;f,f] 'QC, 2

&9,

e 2 “'if“ ’iifno («'f,l} ﬁ&] _:_(_ ) 2)( = Lf'j.U\ ~ QG 2:
? (& ) (X":ﬂ_"_ fg‘(tﬂ(,f()( 1)] ! Fl// Pt X207

\ ’ it
» | 5’1 A=Az ) (,x_:) /0y
// &L

. f=a]
- (b) Use the fact that 72, = 3 a®, || <1 to answer the following questions:
P T

P ]

(i) Find the Maclaurin series of the function T_f—mg P

S e

a——-

Ly’ L_.\"‘KZ)

o a

) =T e

(il) Use-(i) to find the Maclaurin series of the function tan™t .
<A
'\\C-J\ !
H"’ e
_-"”/’
= SNV = /qf,
L A
Ho | .
(iii) What is the interval of convergence of the series in (i) and (11)
Ceirtesiy) s < 20 R -‘h
L) = & ) X oA oy TSR
g o I T -
ARy S i e
D
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{ Conv ool — 4 C K< f{‘
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Birzeit Universily v
Department of Mathematics
Second Hour Exam Math 132. S-umme;r
Student name: MaleX Jan SaﬂW\ Section Student no.: {200 64 (: / gg}
.,Q#l ( 68% )circle the correct answer. fm %

- 1 B
The scries Y — e 8% 2
@) 1 In(n+ D +2) o

' - . SN
) )Converges by Limit comparison test with ) —== A{V;(
Y ”3 4

—~ . . R - 1 - TSt
) Converges by direct comparison iest with > ——== ol ! A =
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: . e 1 ¥ ?
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Gl O (;\/9/,4 .
7
d) Diverges by the ratio test \}\ \__* - Z
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\ E:.J 2ipt ¥ o - ‘
.t 7, I : S
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f) L : ‘%u"‘ H b /\(\q} k ’7)\’\
2) The series » (log, x)" converges if y
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aQ) xe(e’,e) BAAN !
1 \F T |
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. N e v e
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. . A X v
b} diverges by mth root testh "i\ﬁ K . v //\U
¢} converges by sth root test 4 // h
- : y e
d) converges by nth term testh, __/\- s k




. \l‘\\ N ] /_ e A |
A. The series Z T @ /é | | ) |
‘ WS - 2P
ges By Ratio Test ey ( . |
Converges by Lym)/
i 1 Test 7 . \ |
¢y Diverges By Integra /&
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[
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3

"“fﬂg >
\ié

:
@f lima, =0 then Zﬂ diverges L// b

; N ks
j -~ ./@ s 6 h -7 \
6) The series 4__4 T L

m’ljn K - . ,E/
rr ’IH J_,.' 3 " F \\
757 Converges by direct cornparison fest with 2.:4 i t iy
Cf—"g;f ) 5 N
@Converges by direct comparison tests wilh Y Z.J -
; : {
N rest with 7 7 , ‘_
ect COMPAarison 13 e g N
¢) Converges by dir o o
¢y } Diverges
(o ce?
e A
¢ ‘ I
x - | P
5 . ’ Y S L AT A e
7. Etan ey = S . §
0 o C’J i %// — .
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8), The series ? Q/"—j_)_lllﬁ /1 _ /’,,,YL’-A
2 R —

a) Converges by the integral test

l\ b) Converges by direct compamon test wit Z
2

H D™ Y d— g
(©){ 3101} % |

10. Which of the following series converges conditionally? i
N S CE R R R 1127+ 1 | (-2
g I T 1 1 1 ) oy i -
K 7(by)r= s E . Ay
nR T I « 0
{c) 1/27 - 1/3% + 1/4* - - [\ [ , P
1 1 1 1 I { \ 1 i, o ’
d} - + - + .. = , ) -
O 52 23 e axs {”;\(/,we) 4 v f'/?”L
S =
‘\fé f {j i.‘
_ v G
: . £ \Z/} .
11) The Integral j 5lo ( v *9 7 oL ,
\/) L~
\/_(\/‘ D L0 TN
_../’15/1;-'__?&
ay Converges by limit comparison test with |—= {
I 2

o L . . dx
&) Converges by limit comparison test with _IT

¢} Diverge by direct comparison test with I

n
F

|q|

AN
ﬂti) )Diverge by direct comnparison test with

g I
L=}
) B

(8]
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12. Th 1 B e
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- N A
L : W
13. The Series ZJ wf}- Z — /_gﬁ
2 )
%
a) Comvergesto 1 2 1 >
%
3 ' LA
b) Convergesto = %// — U Ké
4 / \ 7
sy - 1
{£)) Converges to 0 “ - 1 )
dy Converges to 3 AN Lo o 757 4,
2 o AN UL F 7
7 =) .
au
AN

14, Assuming its convergence,{ind the limit of the following recursively sequence, a, =38

anda,,, =./a, +8—2

@t o,=5, 4t
by —4
¢y —2 : .
- L 0~
Q) 8 o %
) gj
| N R
\\,/ \, o -~
: . N S B al 10
w O =D B
& In(m) N
15, p (1" —5 T 2N
1 i ) \
a} 1s ageometric series o £ 3 27 o
£y Converges conditionaly ‘ S
&Y Converges abslutely Lo
d) Diverges \1 N P
ll! ’I—/——"'
/‘/r'
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16) The Series 1~—2—+_1~-;+- -

4 9
/ A
. LS

(@ Convrges to L Where -

3
=L = 4 / ﬁﬁv\
3 11 -
B) Conviges to L Where =<1, <— ) 3.
4 1Z -
c) Convrges to L Where 5}— <1 S%
d) Diverges :

1
JNE s = (G172 then L
(a) {,é diverges
k(’o}’{sn } converges to ze10
(c) {sq} converges to ¢’

@j} {s,} converges to 1

1.(15%) Testfor Convergence

-1 fa
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3. (17%) Consider the power series b3 ” Find ' ’{
V%™ + ,
2) Tnterval and radius of convergence
b)For what values of x does the series converges
1) absolutely 2) coditionally 3) diverge
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Math132-Calculus 1

Second E}cam' BN
Name:..:@:ﬁs.‘if."i‘@%ég. \l}“&\—i’“ﬂf‘“&}é ............ e .
Tnstructor of Discussion: ?%}NW- . éj%“’“w% .

Question 1.(19 points) Circle the correct answer:

- gl
(1) The sequence ay, =€ r

\/h
e

(a) Converges to e.

@Converges toe t. v e,

(c) Clonverges to 1. 6_1 é]\\
(d) Diverges. NN

) Converges to 0

(d) Diverges.

[

onti
e F

-

i

7
-

Ve

ey

/‘

Second Semester 2013/2014

Number:.. W too

T

Gection: Saed. \LLgo- W Co

W \ B

— s T T ———

Al A

Pl -

—~
-
.|
<

\ . ! ek - . \ w
\ (3) The series Y mog w14 ) co ’k Qo")g\‘f\
K(a\ Converges by integral test. [ ! o
3) IDiverges by integral test 2 O \ A4 O LF
() Diverges by nth term test. ) Q,h T e ‘ ‘\
(d) None of the above.
(4) The series ) o0 &= AT
- ’ e ¥ '
(a) Converges by nth term tesf. hot ) r{;a:_._{-w
. B
(b) Diverges by nth terin test. A A

(c) Diverges by ratio test. ~ r_/\r\4 e
{d) (omverges by nthroot test. . €
. ' \m & \
R €N
< |
e j \
s
£

! - x .
| £ (@J
e ; A 7
it . co < }
L e -




- oo B
5) The seties » o FRaEn s AN .
S INOUR Py -
(a Converges by 111tegral test. ' e
e @Diverges by divect comparison with y o, (ﬁ}n = 3
=
(« Converges by nth term test. _n 50 f—\"r PR
@ Diverges byAntll terilE t’est' , . _‘f_,____,‘« <= ;‘2"": 5 \1{ <
. - ’ : n‘_\;a"\ R P
! éméﬁ;
(m-1)" S

{6) T.‘nﬂ interval of convergence of the series » .7 -

- yxﬁﬂ‘ _
(“L - \1 B /(yﬁ,vd( i D\N\\r\
. . TN
V\Q e TN A (“*’\)Qf"‘\\w*l) W

PR Ge) b
s e ) Do Gy
(7) One of the following series converges absolutely NV '

@ Tha S o) A

T

IS

(b) Z'ZO— Vn—_z °
1

(C) ,,_'“]_ {712'31 N

(d) Zn:l %‘

@ ool - e =\ ) o
— Ot

@1_[_&"14 L e

el e

i} ~
!
iR
—

e
(d) None of the above.

nro

(9) The Maclaurin series generated by f(xz) = 5% is
(8) 3ot o
(b) Tn—O f:fl
( ) Z > {1113)3. )
d) Zn o hld)" '”"

il

[N}




S
(10) 30, 12

2= R

(a) Converges by integral test.

, . ., -
(b) Converges by limit comparison with ) o g 25

oc 1
{c)/Diverges by limit comparison with ) .0 -

(d) Diverges by nth term test

(11) [ 2bmas s

2 z—1

Counverges 1o 0.

a.

D
- . ) L . . 0o
Diverges by limit comparison with fz £

z—1
- . . - - oo .
WDW@Iges by direct comparison with f2 g;_

() None of the above.

gin+l

“...+(_1)ﬁm+...:

L Tt AL

(13) The radius of convergence of the series 3 o, ° (;na) is
(2} 0.
{by 1.

"y,

©

{(14) The SEQUENCE dy, == n(e ™ - 1)

S ]|

iverges.

P Ve
o
O g

ouverzes to —1.

Converges to I,

Q

OTVErges to 27l

[o%}




N RS ] ? U TR
s Y e e
() & ;
Famy W et - N e e
15 o B e A -
{ } )_Jr =0 (‘771}| ( raf}ﬁfjr)\__.}r"f/ \/k,‘ .r'ﬂb}\
({35} Converges by ratio test. ARy :
Ry '
(b) Converges by nth term test.
(c) Diverges by ratio test.
(d) Ratio test fails
- [18) The error in the approximation s = 1 —

L—\O.l, 0.1] is less than
(a)F1 x 10710,
‘J) 1% 1079,
(¢) 1 x 1077,
(d) 1 x 1077,

A

98 ,
The Maclaurin series generated by f{z) = & i3
B ;

(8) 2 amp(—1)"2™
. (b) LJH_Q(——I) L,L?‘t+l
Qs
@’ (~1)ra?

L

; - +3
(48) Suppose that Y22 n) = L then

SIS

Bt bR lin

oy

(d) 1

one of the above,

(19) The series 372, tenhn

n2

(a) Diverges.

e

AR 1 i

4
(g)\uomfemob by direct comparison with

1
(¢] Diverges by direct comparlson with 5 o0 2

Ledn=] n”

(d} Is an elternating series.
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{Juestion 2(6 points) Solve the infegrals

2 .
I o a1 - . Lt e .
fL (a) f (3;24_1)37-5011 using trigonometric substitution.

1 C i
b .
L

¢ X -\,
el o+
¥

(b) f _EE

=2 1) e

\ A AW (%)
VAN (s S Ry +C GV - S_L @g&-— :%“\‘ %.
g - . d\K o= & A oA o -~ < ~ A
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Vo e xR L
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r s : ‘ = Jnia K < S, H#7 = - /Qrﬂ_‘
1. - al ntl - *__-—_:Pb 7 A
ZZ Aaln—1) eat e ofow 5
() 413 S WA R o wnml vl
@1 Z.) 2.3 T
2
£
(d) 3/4 (*"}'”*‘ A)”“ ‘;L—x«J & 5) - =
(d) Diverges =
y - ;(i—_L (£-1
vt ri 4 z r
2) Which of the following series converges conditionally? " Cam)
()3-1+1/9-1727+ .. o W
P I B B I o ;
Ix2 2x3 3x4d 4xE neT S }_:_‘L,
- 3 -k e | A (i M)
é (©) 172 - 1/3% + 14 - - o .
. 1 1 1 v 1)
_ S e T 1] ¢ g
!,/-?!@234 & are
1" 1
3) If{s}u[1+( )}then (- T(”“ )”‘(' “—“~>
i
(@) {s.} diverges _ 5
(b){sn} converges to zeTo S cemarpe T L dAeerge = A
(¢)-{sa} converges 1o o
@‘1) 5.} converges to 1
4.The sequence (a, ) ~(1—-1~—)" - ] \ z} )
. g » - nz - ( - k? )
Converges ©o €
a) Convergesio - )ﬁ,\(uvf\_ )4
b) Convergesto ¢ k ¥ "
' \
@ Convergesto 1 , D) e ‘;L*‘*?’% <
d) diverges & xe = -
S The Seriest 12+ L} L. i vﬂﬂ)ﬁ {”’1‘\ 1%1
Z ) The 81168\_-5-}-2}—6-, \* A\
«) Convrges to L. Where 0.46 <L <0.66 @Convrges to L Where  0.50 <L £0.75
¢) Convrges to L Where 1 <L £1.5 d) Diverges -
§ z A = j—{”:” L= /,(//,,,,—,
0.5~ [ O e e

G




6)Which of the following series converges?

@l = Hvege = Fobest
7

pS L =D b 2> 00 cest
=] «f
Q 3 oy 'L.a -'.-"'\/.1/-3/9/.5_ !‘73” @" C T

.10’ +1
@3 =D Sverpe bg [ CT
=2 lﬂ fl
: . " 4 A"
¢ - Ay A g ST
7) The seuesz k’? 3 e M it ln L" )
n=l € '1_'\/_
Iz 0T
a) Converges by Hmit comparison fest compared with Z—— . » !
n-"i W“'t% T
| 1
b) diverges by direct comparison test compared with Z
n=i 2’\[5
@ Converges by direct comparison (est compared with: Z
) =1 €
d) diverges by nth term test
&) Z(ln(x))" Converges If
- .
a) -l<xu<l E T > ﬂ < |
b) O<x<e ‘ A
¢) 0<x<li -1 < b
"5)'e’l<x<e ! e e
@ e X
A
// 9. The series Zman1 boon Ao ket R
n=t 7
a) Converges conditionaly A —F P :
by Converges absolutely s fon s = L + O
¢) Converges by Integral Text - ' -
. N
@ Diverges ‘
T ’-> {_.C'ﬂ' i =t ?/K’
o U, Lo
(Sl S n Sen T L ba e
i } o




10. The Series Z%’i
1

' 11
# ) Converges to —
V. &9 g T

b Converges 10
) D)
¢) Converges to 0

P 5
/ dy/ Converges to T

. R S
11) The radius of convergence of the series Z-z—r— 18

78 éz)? E=1

éb) R—Z
YR~D
d) Re=oo

z

12) The series Z%
e

a) Converges By n"term Test

@ Converges By Ratio Test
¢) Diverges By Integral Test
d) Diverges by ratio test

L -
e Z/U ,_\J,_ \ 6_ V H?}_
e T /:’:— ) f
f'*f?" L — 2
L T8
“'Z g ’J -
Z |
W YN ] L .
\\’ 1 ) . Jﬂ— } ﬁ,\; o -
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= ‘w :\E‘ ,"':k._ﬁ,- ~ - g‘_ ~ ﬂ)"
{-a At \o /_/ @/ = ?
\ N ’_3 ;
J—\ ‘_

A a-a/\’/W//

1

13) The sum of the series (2 -1 + /2 - 14+ 1/8-..)1s

@ 4/3

(b) 5/4
(c)312
() %

13

14) The series y
1B

@). Diverges By n"root Test

) Diverges By Direct Comparison

¢y Converges By Integral Test

TN
~d) “Converges By n"root Test
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15. Consider Za“ Whete a, 20 Then

a) ¥ lima, =0 then Za converges.

X300

b I Zan diverges then lima, # 0

X

Y If lima, 0 then Za“ diverges

x-=yeca

dy ¥ Za converges then lima_ #0

I—e

16. Consider i, = j d—f and [, =
x

2

@? Both Integrals Converge
b) Both Integrals Diverge
c) § converges and I, diverges

d) I, converges and I, diverges

17 Which of the following sequences diverges?

(){(”“}

(\«){ 4" +5in n

{rP/e }

(d){ 410m }

\m

18, 5 oy 2
1 f

a) Is a geometric series

b) Converges conditionaly
@Converges abslutely

d) Diverges
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3. (J6%) Consuier the power series Z Find
n
F16
a) Interval and radius of convergence
b)For what values of x does the series CONVerges
) ,_I_#___,,;/‘J‘r—_" B
1) absolutely 2) coditionally 3y diverge o P ?'7};
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Question 1.(44 points) Circle the correct answer:

(1} One of the following is the point (z,y) = (—1,—+/3) in polar coordinates

e oo &

\(? — é)
ve L
(2) The slope of the polar curve r = 3 + cosf at 6 = 2 is

Wi .ffif_f__i,f:f_f:”i

) Al g Y s 6
N1 . -z VR
//( (.,) 73 il =T L
d4) —-L 7 -
(@ V3 Tz %

(3) The equations T = — 377 = 4 in space represent
(a) The pomt (3 4)
@ 1;\/11110 parallel to the z—axis
)

A line pmpendlculal to the z—axis

e (d) A line in the xy—plape. P
P v ¢
(4) F[hr\ cartesian eqw;t«rﬁu m‘[ the polar eurve r?sin(26) =
(@) 2 +y=1 ) @iua Kfj e
fopay = 1 ' (2 snlces@ ) =
../\/"/(C) y? =2 ' X g =

(d) wy =2
//' .
~ b
(5) The center snd radius of the sphere 2* + y? + 22— 2m -+ 2y = 2 are

o . )
(X - X Jr,;.) ‘(’Q*?j thee =&
4

(1 Cgen g
(_7{; f!‘,c))







(6) The set of points in the plane that satisfy the inequalities =2 < 7 < -1,

TG <2
(a) the lbgl()ﬂ between the circles r = —1 and r = —2.
@ the region between the circles r = —1 and r = ~2 in the ﬁl%f and second
—" quadrant. "
e {¢) the region between the circles r = —1 and r = —2 in the second and third
quadrant. '
(d) the region between the circles r = —1 and r = —2 in the third and fourth
quadrant.

(7) The vector projectionof u=1i+k onto v =j+kis

(a) 2v | ML'/}MV—) v - { v
1v wi* 2
T (d) v

(8) Let # be the angle hetween 1 = i + k and v = j+ k. Then 8 =

(a) % cosl = E}L_J, . \ Sein et
b))z 2t -
o) 3 g - 1
) - 2

(9} The set of points equidistant (at the same distance) from the points (0,1,0) and
(0,~1,0) is

(a) the z—axis .
(b) the wy— phnc

thc T phmc

o o bhe
’gt”wwﬁ

a4
(10) The volume of the box determined by the vectors u = 1i—j —k,v = 21+ 3j +k,

mlf‘_}lﬁ \fj (jr\’d) éD I+ ]
R SR
(c) 6 O
(d) 4 = v =)

= b=+ CO6s)

B
r\\“‘ﬁ :







(11) The polar curve r = — sin®(20) is symmetric about

a) the z—axis.

(a)
(b) the y—axis.
)

(¢} the origin.

@ all of the abovo e
(.12) The vectors u = ai + 6] + k, v = ai — k are pelpcndzculm it
T
(a) a = A ~i 7o
(b) a= O
() a=1 or a = —1and =0
(d) a=1ora=-—1 ¢

e S
(13) One of the f(}llowing statements is true

= e »242!‘ I

(16} The length of the polar curve »= .ffg, 0<f<1s

(a‘) 1 —E?-_l B ﬁ ) !q J {é-ag—i— e,zﬁm
ﬂ g .
- = vz e’ |







(17) If (a4 v).(u— v} =0 then

(a) u=v /ﬁ; S
L 2.3
b uv =1(
QAut vl
quuO

(”I ) The circle of radius 1 centered at the point (1,2,3) and lying in a a plane parallel

‘& |2

o L

to the xy—plane 1s 9 ]
(a) (=1 + =22+ (z—3)?%=1 /5o

(b) (z— 1P+ (y—27=1 - cylentey
@)(? S (v~ %)3 =1, 2=

(@ (e 1)+ {y—2r=1,2=0

/ /:‘{19) [‘he area msld(‘ the cuve r = L +sinfis

% (?1,) 37? 2[/5 lr25u€ ~ 9in 6’ )‘_( i
(b) g 4 Y
(g Ll ey e
AN
- '/(d) 27 3 2(9 ~7-Cﬂ‘»(9 = v Sin [ }
- A
L (20) Ifuv = \/3 and u X v =1+ 27 + ')k The an gfe botwoon u and v is
/// -
/ (fa) n \ {,(\\/\(mz;g \1/ ///"' ]Hji(/_{;/ bemf) = Tfi
3 Wv * (A‘(/'G“t *l’l gz (r U Ak D{;J \Ii,
(b) % e o \fd' ©
" () § [vi=1 [V ) s & = % M swg = 3
(d) 5

(21) Let u,v and w be vectors in space. One of the following operations is undefined

(8) (wx v)w

@ (v} x wer
/(c) (u+v)w /
(d) (wtv)xw o

(a) the z—axis
(b) the zy— picmo
) the plzmo x+y=1

fhe line ¢ +y = 1 in the zy-—plane. ' A ll,,\

4







Question 2.(10 points) Consider the circle r = 2cos g and vertical line = 5 sec 6.

() Write the curves in Cartesian coordinates and graph them.

¥ = 7 g (9 1
1 . Y o=
X - Y Cﬁ’gg - _
V’l* , Z cosl
(X’EWZ)({-O.yﬁ?:l[ X =
2 | koL
Céiﬂé&k (o}
Y = N

!

/9

() Find the area inside the circle 7 = 2cos § ancl to the right of the fine r =

fy wlorgfrom . L s

A
7 AL

Y @59)1 o |
'(Cmsg?f . L
W

7 ces & =

C&%Q =

&7
?q :«g}(z S@Cﬂf,g) 'l(’/i{"ﬁ&fﬁ?)? Ogﬁ
= 09 (L\ Ceos g - WL%?/’///;,:E’CZ&) A Z

s

£, / _ o

,;Bg /24— Z Co»ﬁ Zyg — ”":"_l(“ 5&:2&9) ﬁfly
A

- 28 4 %{‘mgfw_&_é_%tgy )f";"

- g@+ﬁ

T

T

/

431

@







Question 3.(6 points) Consider the polar curve 7 == cos (g)

(a) Show that the curve is symmetric about the z—axis.
A

Y,
_/r;; |
oo @5 C'—IB—*) Wt (o5 (-8 =2 4

= cob &
Y, 3 = 's

v PCriO) and 00v,-0) we on e
Cove b, ,‘E‘f’; ﬁgmm&é’w‘c, oot
fhe X cixs

(b) Graph the curve. Hint: graph the curve in the interval

[0, 2] then use symmetry.







