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, Question 1. (12 poinis) Circle the best answer. .

i RecA dest = 2

) o  fin+3\™ - 1S

Pot] g b i ’ 3 25

e 1. The series z_._,‘l B 2) A HAn =\~
Nn=0\ en-2

a) Convergss by root test

: @Diverges by root test M %.> 5 ]

, c} Converges by integral test
2 d) Diverges by alternating series test

/@ve approximsate € by 1+ z -+ —2“-!2-, then the error in estimating e™! is

..

a) less than % a\ﬂ v 4+ Q}'\ = ,,?.!;_.

s =L . 0

‘1 b) lzss than o - n4_.|‘ s !

::f’ 1 %(E"_) (‘:'L—u M C 7““‘{'; .

+ c) less than = __——_l K-—&_) e

6 (»L)@Eﬁ < hwr— . <€ <X

@Qless than

-
(3
A
0
AN
)

; - 3. The radius of convergence of the series i (n+ 1 (z—2) isri\ L. PR
! n=0 i C 2 <. .S
- -
a.) R=40 e Q{) _g @
by R=1 =~ C (¥
N\ D __ 4
LjidL =% & ?\_
@k =0 = =LY
el Y'!:\'T—F__%
=, cosnm %
4. The series 3 — "
71_:—1 '\r/"f_-'r -‘_?j Jf"-_t_ == 1

@onverges absolutely L Yz : ’ FK‘:‘ 411y i i
| 0 1 (-4
) <

b) Converges conditionally

c) Diverges by alternating series test

d) Diverges by nth term test

5. 1+7+ "——f : 3 ;‘—:' T =
a) 0
b) —1
c)e” j
d) None of the above ei
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R

ey, -t ¥ o L e M R ey O RO S IR RN - N b i P LS £ LA W'

R e . eI R el bl '3 2 + AN i e - / s '.':_7'

Bt i e W Py f o RERO A R 3 /O ey T 2 = }“

Mea e ol e Wl S L e L SR = e e s : ;
N gy i By a P 0y A B

9
- Si"'\ = @ " \‘Lu ;
—~ (8 =~ i . e ;év/ T I = 5
o lan ko :
- Tho seIl\..S_ ,?_;; T‘/;_':; 5!\"’— o

g
8
3

Vi

.= ‘ W
@Iom‘erges by limit compa?_sgli n=2

———r—

b) Converges by direct comparison wit

ot irait i ;ith
c) Converges by limit companson ¥

P - S 3
d) Diverges by limit comparison with nz=:2 ?’7:

1" . B BP
(1) converges conditionally if

7. The series r};_ & ,{—TT..,_ L;M,\
)0<p<l UD _y_ o)
b)0<p<l1 =) d

_—oq0<p=sl &

Pp<pLi
7+ o
] 1
8. The series 5, —=7/ % @

= Jin+ 1) \

o i
~— s

3 a('a'j Converges by integral test ; '
>y £_h).Diverges by integral test [ E et
:T’_‘I =tk =o-= L5 S _ ‘ / i

=¢ ¢) Convergzs by nth term £ N

<d] None of the above \\‘E ‘,‘,

TR

¢. The binomial series of — is
-

3
AMi+ZT .
by M=~
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11. The Taylor polynomial of order 3 generated by f(I) =¢* sbout a=01s

aP;,:c)= + 2z 422 /<.
g

5(2) = 1422+ 227 + $2° n> ¥

c) P3($)—l:}-a:+23: + $z° 92X V)
d)P;,(zElJ,-m-;-ﬁ € = %

-.\-‘Nh.

12. Th 5 (2”)' D ©
e series E 9
€ ERNRP
5 Joonverges by ratio test = b
b) Biverges by ratio test = i ‘%(2.}{’.;,- 9 2 \ e |
¢) Converges to 4 j S ‘ &
d) Converges by root test . (2""*9/‘/ 4 @‘—z“ﬂ
Q\%DLQ\_-H | '_\?&
_@45 ol A4
B = L Cona)
e &W X A e A5

f

o 1 =3

Question 2. (4 points) Given the: _a (1) St =s
) e E’o (2m| -2 %’%i'

s

(a) Find the Madaunn seriss of cosso. ’ e

-\..,.o. ‘,’

Cony- = A @_@)__ % _ nj‘ﬂ

(b) Use part (&) to estimate f cos=z® dg with error less than 0.01

L
(=]
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1
Question 3. (2 prBLS) Express m as a power series™ged find its radius of ceavergence.

1
( Hint: =l-z+a? -2+ 2 ¥
e _d&._( W),\ TS B U

sinz
_2_1

Question 4. (2 pOI_uc.-) Use series to find L

RIS
N=o
G PIRL _%
S By - ()W)

s 11 N

/r- Xx

BONUS. 2p tS) Find tLe radius of convergence of E (1)(3)(5:1: "l

). (2n—1)°
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UPLOADED BY AHMAD JUNDI
Birzeit University
Mathematics Department
Math 132
inal Exam
First Summer Semester 2012/2013

Student NAIMEL .eueeseuecemsrsssssrassssasasmassassaes Student INomber: sausmsmssssssmsdonse
Time: 150 minutes There are 4 questions in 10 pages

Question 1. (60%) Circle the most correct answer:

(1) The volume of the solid generated by revolving the region boundecd by y = +/z, =1, ard the
z-axis, about the y-axis, is:

(a) 2
(p) 1

1
(c) 5

(d) None of the above
s .
(3 [ tanzdz =
aQ

(a) O
(b) -1
(e) o0
(d) —o0

(4)_ If y is the solution of the differential equation dy = 37%y + v, y(1) = ¢, then y(—1) =

dz
(a) -1
(®) -3
(c) e?

(d) 7

J==
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¥

o3

dz

1

B

c 4
® /3
- 1
(2)
(b)
© &3
@ o5

(6) The volume of the solid whose base is the region
and whose cross sections perpendicular to the z-

ERALAEe

[ ]

enclosed between the curves y = z? and y =z,
axis are equilateral triangles of height 4, is:

1
{a) =
(2) 5 |
1
() 3
oy
() 5
1
@ 3
) Ifa,.,=n3'3f,nGN,then Ym a, =
n—o0
(a) 1
(b) 0
(¢) e
(d) In3
-1
(8 an(n_ 2
(a) -1
(b) 1
1
(© 7
(d) 2 %
©) i&.ummg its convgrgence find the limit of the following recursively defined sequence, g; = §,
+1 = Vin 1
(a) 1
(b) —4 t
(@) -2 *?
@ 8 ;
;
2 §
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10) f /=T =

(a) 22z +1 V=TI C
VIEEL
)
( 2./9r +1
(c) V2z+1 TVZEH _ V=7 10
(d) V2 + 1V =2z +14+C

+C

1
(11) If taphz =5, 5 < 0, then sechz =

UPLOADED BY AHMAD JUNDI

(12) Which one of the following functions is the fastest growing as £ — oo

(a) e3
(b) 1a(lnz)
© =
(d) 442

3“
(13) The series Z

5ﬂ_1_‘)ﬂ

oo
. 3
(a) Converges by direct comparison with _;_ —
=1
(b) Converges by direct comparison with E =

(c) Converges by direct comparison with Z =

(d) Converges by summing its terms as a geometric series

il ln-n.
(14) The seneaz o )

(a) COII\'EIg&: by the mteure.. test

(b) Converges by direct comparison with z

{c) Diverges by the ratic test
(d) Diverges by the nth-term test
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2 .
(15) 1fa.,.=( —%) ,nEN,thennh_J}léo%-"-'

(a) e =
(b) e
(c) e
(@) 7

1
{16) The series
Zl JAmEDn+a .

Ms

(a) Converges by direct comparison with

-

7:
1

Ms
3

(b) Converges by limit comparison with

i

(c) Converges by direct comparison with

Mz
S| =
w

a3

3
I
=1

(d) Diverges by the ratio test
(17) ,i215 _—

(a) 1

(b) —i

() 1
(@) —1

H‘l P‘

(18) The integral f
2

(=]
(a) Converges by limit comparison with f L
N

(=]

(b) Converges by limit comparison with

SE

(&

(¢) Diverges by direct comparison with

\

(d) Diverges by direct comparison with

\[_

UPLOADED BY AHMAD JUND
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n(m l)n
- (19) The radius of convergence of the series Z e

3
-+1
(0) =+

(0 5+1
(c

)
(d)

wlm |

1
(20) /:z"lna:dz: =
0

@) 4

) 5
(c) oo
(d) —oo

(21) The series Z = | IE,%/_H n):

(2) Coaverges absolutely

(b) Converges conditionally
1
(c) Diverges by limit comparison with ) —=
=V
(d) Diverges by the nth-term test
V3

dz
(22} ,1/:1:\/$2+l=

e
e
on(55)

)

(d)]n(ﬁ

-+

5 B

w&i’i’

4]
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(23) /:ec ztlan 2zdr =

A R A A A L RSN e Yl s e

PR SR

ST

PR e B

LBt e ey
SFLE S R

SRR L SRR N A

%’_
26
(@) 573
B

®) 573
-13
(c) 3 \/:3)

(@ 3v/3

|

8

3z+1.

(24) A partial fraction for the function f(z) = =3 is:

A B C
(&) -2 z+2 (z+2)
A B _C
®) s 5+ mor T2
A Bz +C
) z—2 22—2z+4+4
A Bz +
@ :r—2+13+2x-L4
95 : ')—‘ b \n-
(25) The series k"?‘ —3

(26)

n—2

(a) Converges by summing its terms as a telescoping series

(b) Cenverges by the nih-term test

{c) Converges by the root test

(d) Diverges by direct comparison with 50

1—}-1.

h
£

!
| cn
.

(b)

+-

I
),

—
)
~

L

_[-
B Co walf o SIS

ROt R O R e Nl e

~
="
~

L]s
-

5 g FRFT
5
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The series E n” :

1

(2) Converges by limit comparison with S_‘ T

n=3

! otk

(b) Converges by limit comparison with =i
n=3
“l

(c) Converges by direct comparison with Z —5
n=3

(d) Diverges by the ratio test

&’y
(28) If z = In(sect -+ tant), y = tsect, ——2- ) 2 then ), »
o E.—L
("") 2 1 1
-

. 1
b) ——+ —=
®) 22 V2
™
— 1
(C) 4 L 1
(d) None of the above

(29) The series i(-z}“ («ET - m):

(a) Converges absclutely
(b) Converges conditionally
(c) Diverges by the nth-term test
>
(d) Diverges by direct comparison with Z(—-l)"ﬁ

n=1"
.

-~}
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Question 2.'(15%) (a) Use the binomial series to find out the first four nonzero terms of the Mag, |
: rin series of (1 +z)3, ~1 <z < 1. la\
i

!

g

,;'. el

5 *a ¢
et s et

v
d
¢
#
1

i R AN

1 L her X i) o
UL TP,

(b) (1) Find the Tavlor serioc f _
gence. aylor series of f (z) = ta..;z—l (8z?), about a =

0, and specify its interval of conver-

(2) Use the ab

Ove series to estimate the valye of tan—1
0.001.

1
§) with an error of magnitude less then
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%) () Find the length of the parametric curve:

2

z=t, y'_—";':

/ 9—9—3_517;[011 3. (13
0<t<1.

(b) Sketch the parametric curve defined by the equaticns: -

<tL 7.

IR

z=3cost, y=2sini, -—
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Question 4. (12%) (a) Find the four forth roots of —81.

(b) Sclve the equation: 2Jz — 1 — i=lz+z-2.

10

UPLOADED BY AHMAD JUNDI ¥
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78
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i 2 — st GIZL t.‘t. e
{ Jt : Q) -st
2% \“ S
st
LS e.
S.L-
st
G =&
k-4 i
%@ 1 S
Ltm S'Eés 9[{
307 ° “
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poBLEE
osider the test form the first column and the result form the second column

i. geometric series a. converges absclutely

2. p-series b. converges conditionally
3, telescoping series <. diverges

4. the nth-term test

5. the integral test

6. alternating series test

7, the direct comparison test:

8. the limit comparison test

9, the ratio test

10. the root test

selve in details then circle the c@n’eaﬁ answer

i . & AL V-
B - " i e L\M\ M_'(x—s) VE+2 j <\

@ 2k (x—3)k :
Y= Tvieew *e ™ —— %
k= k+3 ) L\“ " 3\ s L‘ ‘\_{ Je~34 3

—

1 . - k4
2 = Lin 218 —_ e L&
%; | . Vet 5" cn
b. — 3 ; _ _
%9 = 9 \x-3l< p¢= 5» tgj Eany-
" s P vy alternsling
—_ < h . . :
©  <ink X R ~ = et B ek ange 1&3
‘ Y sin k W — %,‘{-i\ ey F \ 3 nge X85
= o+l ' i»@}' CaN .Q‘-\:e/ﬂ ot
a. divergent by p- series 3 -
b. divergent by geometric series P ?Ru \3

c. converges conditionally
@ converges absolutely

1) l)\aa\; QL = \f“’ﬂ% 7o
- 2) $c,f.)- I B P 43
3. ?L:;( V41 \

‘a. divergent by the ratio test ? C K) e < o

b. divergent by the nth-root test > \r—"""’ 7 ;

c. converges conditionally (3{-'1' v

@ converges absolutely - WC’Q’TMﬂ gejiﬁ‘i

Lei\mg.:-"jf: -“:;L 7) L—am@lh;:@ gt

i, q_&_.:\“v,d,-'as . | Z("’Q Q- Cgﬁ’ﬁi"' c{ii‘@fﬁ%hﬁ Sﬁv’c‘éj

Vor =\ <V L
o Sy B ; '
'-'é-hlx_c@iv-e.p—eg-ef/x < 2

(.-aﬂ'—"‘
[}
t
Il
4
Lh

Y sae diy. by lmkCT

Scanned by CamScanner



———*
g
MAD JUNDI \\

__';_";-__;fag _ i Lin E = LJW! 2V LgLiAED;D—-.M O \'1
. . pDE Lk Ye = \
& mE | \
i a, t;-i:rergent by the direct comp'arison test . ﬁ 2 )= o, é&n«; ‘é& S{ o \
' @divergent by the kth-term test |

PRSI

C. converges absolutely

i d. converges conditionally ﬁ Seyi= 5 15/,_

45 T T T

: et o <V e Vg

| S T4 2,745 n a5 M
“nTen ' Zut

4. convergent by the integral test bn g | E E% = Z L
b divergent.by limit comparisen fesi . ni— e
©convergent by limit comparison fest ' Cany . ?’-»- Serie)
d. divergent by by direct comparisen tesf

6 k “ S— . T :‘ — —=crany
= O ki gk . = 2
:.‘".; -2
] a. —
& b. = = L — -
! 7 = =Gy
9 o 2 - [_ i
7 = "7 Lieg )
£ =3 3
f 34 il ""..}_- E qi j = -“%
] —— Cmm——
el 247 3Y
I
1 o 1.
o ax
e _ S e . éx
7 27 T
=g !

@convergent by the integral fest

b divergent.by limit comparison fest

¢. convergent by telescoping series

d. divergent by by direct comparison test

L conk. ,a-Ve dec.
é{;};’.— C.B’ﬁii ; ¢

Sz

S ——
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Z | Ceos sc‘r]

COSC”ﬂ' A2 ] v kyfi h
E* ; kJ_ € by cenv. p—sefieS =7 ¢ Og Con by DT

a, divergent by the direct comparison test _
p. divergent by the kth-term test o

converges absolutely
. converges conditionally

20 : Lt Ln‘ﬁ L“"’J’-ECE £3%_ L,

@1 S T

b.0 : i

c-% \;\H‘é =L‘\n'e. —;e.:‘

d o . P

i o m(-20i=  Leb 9=li—2m)®
‘ 1 LnYy= L Qi=a2)

a. does not exit

g b. g™ o : e Lt : 2
0 -2 N p . . ‘—.ﬁ'x)
4 ‘ 9(,—-%0 = |
& @ vt a.-q,x g
1 x—>C ,L J

N =2 Lim —2x)=lim & = e-

la@2+¢7) - Lﬁm L (5z_+e)

11. thesequence g =
‘ " 3n “an

2 .

a, comverges to — t . n o "
;1:, ' Lwn ze - - [-1' . 6 4

converges to — ' ‘e -6 +_}€5
c. converges to 0 : ] ' '
% d. divergent sequences = L'l“'\ __e;_._r T,

I T I R NS T O AU A £ 0 T Wy 4P i e oo -
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2 . _
12. [2X 7352 0N BE INTERATED BY PARTIAL FRACTION \
x-!-x "
A BX+C & i
G-+ . _
X y'+i \
. A4 B
b. —+
X x'a
4. € b
c. —+ G+
X xy'+1 ¥
d.£+BX2+C
whal
|
p —\ ’ v JK
13. [tan (e | Wetkan o | o
al o g U dlX V= X
b. 0 R &
e Z < ‘
4 ;(‘LEW‘Y"' —
=L y-t ot
‘Z‘Eh’lz- =\ - B . 2 ‘
Adamy — %‘Lm ( X‘)—]e

| + ! |
_ . tam Mﬂgﬂz,ﬁ) — [l — —%Lna

. J-cos(inx) s J.

(A.::Lm_ﬁ

1 ke .
2

a. diverge

- BX

Scanned by CamScanner



sinhi x
6. .}/ 5 e

; };::COSI].I

sinh x

| @y’:coshxg

suhx

F
¢y =sinhxg

coshx

!
.d_y =g

17. the center of the ellipse ' ,

4xz+yz—8x+4y-—8 =0

%'L.- 2% \) 3;-(

. UPLOADED BY AHMAD JUNDI

< _%_,_‘3%,‘1) = g4+

a(2,4)

b. (4.2)

c(1,2)
&2

18.the equation of the asymptatss for the hyperbola
‘ gxt -3 BX /=0

[‘)-l"‘-} -

_/-4 -

‘\"9' ¥ =—J2F(J'c+1) znd y.=—-\—/2_:—3-(x+!)
2l _ e &
y=7§'(x)l ar_:d y ‘Jg(l;) 0 N ‘
c. y— I—T(x) and y—1=7_—‘/=(x) ‘:: g:—;
4 y=G-D  md  y=—(-D
'j thefocus of the parabela 2y==1:_x_.x is
) . T
@l (x—\—l):’— 2 (9
! 2 ¥ K bt D lt
: c.(l,-].) "\3 ‘i ! % )
; -1
a.0.5) (WK)= (-5, 1}

f: --,‘r

F'ee.wf (- .,-—)

. A

-9

—

s S
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: @ the focus of the parabola 2y=]_..._x_x is :
a. (0,0) % \
(_1,1) XX =12~y N 4
2 - ’ :
e (1+1) kX +§ =2yt
d. (1,‘?‘;- X+ Pro -20y-4)

20. Consider the funeti =1 —— T d
nction f(x) = find the maximum @B°E°@%° in using a Taylor polynomial

Of order 3 centered at a=1to estimate 1.2

@02 R, =2yx-yt

U U A P (S U
(i'z-)' :

= --Ei. L L . 5l -....-c..-..'...'.i_:..- . N iaa o
From quastion20the infinite serjes represent

f-(x')=

(@true
_ b. false A

1
b

n=40

(1-— x)"

PR ez T 2 Gexp

M=~0

= o = . . v i |
1 3 |

10

| ' |
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MATH DEPARTMENT

. MATH 132 TEST THREE
TIME: 60 Min. JANUARY 2008
NAME: Ge:»;njﬁ, Qannoaeh
. NUMBER: \06 \5 \5
SECTION: 1\

Tnstructor’s name: Dw, R ton | j&o\“c '\

| QUESTION ONE; (MULTIFLE CHOICE) 40 POINTS)
j;{ CIRCLE THE RIGHT ANSWER:

3 ; : ito integral 0 0 X,
3 v 1. Let f(x)=2x .The interval 8\f &g‘n%ence of the definite
' - =0 po 7

=4l
© ' = ¥ = Pal
\ [ fdris L T ¥

{ U[ 'x =0 only .fi_’_%_(lti
HSI e . Xt
TV Sgss bRy _

5 cey = omX 2 5
2. The coefficient of x' in the Maclaurin series for f(x)=¢
2 .
(A) -1/24 ‘5. i B |
3 =1 - -~
®) 1122_ noow e 2 e
¢ * (¥ st ' N
ny . = " 2y
CHL A
N % ~———-q g’z _
2l ek
3. Which of the following series diverges?
SR
B) U@’ +n) . )

@Zal@+l) -~ . - R
Or e K :

(4712 - 1) ) ﬁm /N
: ) none of the preceding. w
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P1+1/22 + 1332 + 147 +

(in 222 + (n3)/2° + (In 4)/1 +.. ( 1
"/n! 3 A
(BE) Zn’'m! _ ,P»n . 7{. -
_ Aoy L L tay
2?‘ 'Rh'\‘.'!. 2 _g,'}'

5. Which of the following alternating series d_l}zgvslw
(AT (1) '/
T - Di@+]) ‘ WV v
|

1 nm+ 1)

@ > (—1)"‘

® =D ‘n/n, +1

©) 22 - 13"+ Us -,
M)1-1.1+1.21- 1.332+..
(E) V(1*2) - 1/(2%3) + 1/(3* £4) - 1/(475) + ...

7. Suppose f{x) is a function with Taylor series converging to f{x} forallx eR.

If f(O)=2, [f'(0)=2and F{@=3fr nzZ thenfly=

(Ay3e* +2x-1 % 5

® 3¢* +5x+5 @

oy eRAN A T AT
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‘ =3 R
1 8. Which of the following series converge? ) w
———— [r— M
= In(»™) =n3 @ =
n= 1 n—3 _ n=l 3?’1 Z 3
(A)Tonly (B) T only d
) None }1 and I
i
ALY

9. What is the Taylor series for f(x) =¢” about x=1? ’}F\T

L= (x-1) -e (x 13} = (-1 -
) Fp=————= * T, =

) z;g nl ®) Z - Z:a nle < ~

o
» »
® =L e
=0 n! 2 \
10. Let {a_} be £ positive real mumbers such that -
{a,} be a sequence of positive real mumbers suc AN Y J{

. Doy n+4

forallzn. Then lyjma. =

<
RO e, o a& ey

4

( Zf)\i// @n | | .{C) 1 =Tk °

(E)4

QUESTION TWO: [30 points]

\

~

Test the following series for convergence or divergence. State the test you are

using, and verify that it applies. Determine whether the convergence is absolute
or conditional.

U S Covverges 4 \“'\ea\ml Aest

(¥ .0 |
= q'(' g | :é— ,f,_,‘___q »'6
Q_‘{hn)_ '5?_ ; qq(l”’)q' S‘-}yﬂl!

Cs;lvtfys
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the  vih Ro vest q’%l\?

A
14

in ' » Qbﬂwvaes \53%

iﬁ‘_‘/_’—’_’_’f oliverges %y linit  Compartson pest

Y s
\
/

g Eo"f\’\ eihutyg. _ ) - /
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i Q:{JESTI@N THREE: {14 points]

© /_2 I
‘Consider the power series | S Jl (x+3)"
n

r=l

(2) When x = -4 does this series converge or diverge?
(b) Determine ali values for which the series converges.

AN
Bo ey

~Se s
L \5%

(54 3) k

13

= 2R () s _\x—x%\ﬂ,é_\{,/ = R=}
N

N\ <& H=53 4):__

Fox L% o

w N2 R £ & s

, -2) .
2 E_LL g K- ’Qh
' | .
<@ ?._%-—: Gethngs Cf’”'fh"l“‘m//y 5(3)‘5‘,-.

&

| _5 Y 5o fas C@V\"Cvﬁg [CRTY Jﬂt

,_\/ | \‘ﬁJteNa\ (‘.L":"QI
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QUESTION FOUR: [16 points]

Consider the integral Ix cos(x*)dx.

(2) Write down the Maclaurin series for cos(x), cos(x’), and x cos(xs).
(b) Evaluate _Excos(x’)dx as an infinite series. -
- - W an
Cosh) = BT A
\/{NS
3 Cw 6H
Cas C)( ) = Q-\\ ) A
_________:'.——-——-—-'"
Mae danf v
oM

Cos (A = gt 4 X

Cos (') .=

X Cos () =
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