1. (8 points) Find the limit of the following sequence a, = (" — 1)=.

o, 5, A0 = L0

2. Dewermine if the follpwing seriss comvenme or dusree. Justify vour answers
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A +2 slnvn
(n+1)(n+2) 4. (22 points) What is the interval of convergence of the power series Z ::1.2} (z+2)™.
n=0

(be sure to check convergence at the endpoints).
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5. The Maclaurin series for tan z is given by:
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a. (8 points) Using the series, find the first three nonzero terms in the Maclaurin series for

f_(z)=|n(cm';r),_ 7 o A A ey S
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b. (6 points) For what values of = can we replace sl v by r — ke ith an error of magnitude

no greater than 1077,
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6. (6 points) Use power series to evaluate the limit: h'n%
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MATHEMATICS 201

i~

Quizl

1) Investigate the convergence or divergence of :

sine”

8  a,=(1"

by a,=( +—}"‘
n

c) Z

342"
4" +5

o a =nsing
n

g TEL

nin“n

2) FindS$ for g( 1}*() z

k=1 51’

Ic{k +1)

3)

A };2+3

apply taylor series for x = 1

4)
Find the radius of convergence of the following series :
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Solution :

e) _
-1
. | Zr(:]n’)n it converges by leibneiz theorem .
— R = lima, =0 because sin e” <1 it also converges absolutely by the integral test .
l.m= 2)
ﬂu=(l+;)~ ()
_11
ln(i+1) 0 ?-:.( s Zk(k+1)
Jn 1n(1+—) T -3 (hopital rule) E( @ (4) [ )_ -18
T T 5\1-4/5 5
1 "1 ”,_14_1_; .
I Wk+D) Kk k+1  n+l
11mJ—ln(1+—)- : -0 = )
o -3\1'2
1 2 3
= (1+;)f"=1 .
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= =--Z%\z 1
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'1imﬂﬂ=-i:i+—,,5—=i<1 = converges @ _ n+D)’x  _x
q L2 9 o @n+l@n+2) 4
4" +5 —4ecx<d
at both endpoints there is divergence
2
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- | o Hie 4 +1)* 2(n+1) 2n+42 .
7 1 .= = -1 d
. T @n+n@n+2) (a+D) 20+l o

lim—-l—-”— =1 but -éu- converges by integral test
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MATHEMATICS 201
(1st Semester, . » _-4)

OuUIzZ1
1) Do the following sequences converge or diverge ?
1. -
W =
n

h) {1 + l)h';
n

&)
() )

d) n(1 ——cos-2~)
n

E] (n!}lm
2)
calculate
= 1
D ZieeD
b Te®
=0
3)

a)Show that if Y a, converges = Y a’, converges.
b)Za, div, a,>0 lima,—0

4) Investigate for convergence and divergence ,

135.....(2n 1)
a] . E - 246.....2n .

135....2n=1)

- S n(246...2n)
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R ey B Solution:
In*n - | D)

§ X 1 1 1 1

= _ lim “Fam () =" o Zxe=].

. a} = ar: Hw( n) ( .JE) (]-+ ﬁ) e xe
€) converges .
1
E nin’? n(lnlnm)"* b)

i "( n) 0
m, ., ln[l+;) =limnvn x lr{1+ nj =3
Find the domain of convergence of

undetermined, use hopital's rule
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d)

€)

2)
a)

-

a,=n"(1- cosz)
H

2
(1-cos=) 0
lim, ,.a, = liml—lﬁIL =~ undetermined apply hopital rule
o
-2 . . 2
-—:Sln— sin—
lim_,. a, =lim%——2 =lim—"*
—2n 1
P’!z H
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limA—"=-2 = converges
n
1 23 nn
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- @) >% = lim@)" =lim—=w»
e e

s diverges

s=lim,_ s, .

5, = ol A
" Hnn+l) amin n+l n+1
s=lim,__ s,=1

apply hopital rule

3)  Apply limit comparison test
2 .
lim22=a, =0
an

Y a,converge = lima,=0

Y. a,div.

a, >0 3y Z-IL diverges

lima, =0 "
T .
(I ¥ an)an
4)
3) 135......(2n - 1)
= 246.....2n
135.....(2n-1)2.46.....20)
N (2.46.....2n)°
2n!
i4(nty ;
_ail_:{2n+1)(2n+2) g
a, (n+ 15

= lim

5135 @n-1) 1

n=1 n(2.4.6.....2n} r=1 H

zl diverges by integral test
" 1350

2n—-1) ..
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2 546...27) .

d)
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n
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5)
a)

b)

<)

1
?;i nln*?(In lnn)lrz
nin*? n(lnlnn)"? is decreasing positively
= lima,—0
1
aln*? (n) In(Inlnn)"?

int egral test j

T (Inx)" = Zlnx{lnx}"'
n=0
In x(l - Inx)
=T
converges if -1<Inx<1 =lle<x<c¢
end points
for 1/ e it diverges
for e it also diverges

sz =er[22)n—l
=0 =l
0«27 <l 2* >0 ¥x
o< x<0
end points
forx=0 Y,1 converges

forx = -~ Z[ 1

?;) =0 converges

" =3) (-3
_ 4 4
2 (xz -3) o
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JT<x<+7

hoth endpoints converge
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= (Inlnn)"* diverge

MATHEMATICS 201
(1st Semester, !

QuIZ1

1 Study the convergence or the divergence of :
i &
i E ( n+2)
=0\ 13

5 E{ 325+3
=0 (3n+2T

$ when a = {L\E\
CJ .';El‘m n+l1 L n+9,!an

2) f(=77;- ¢ Find Taylor's seriesfor fata=-1 and £ (=1
3) Find S for
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b)
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4y T 1 x+1
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Find domain of convergence
a)  Absolutely, conditionally

b) Atx=-4
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Il'l-x'r- 2y
¢)
n+9

but ag) > 0= Lim a .

Then U L diverge
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= -4=x=<2
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n=2

—-Lbﬂ integral test

Tl

——dn =[In(lnn)); = di

;E[ n=[Inflan)); = = diverges

n
end point forx = -4 = E %1-1—)- it conveges by leibneiz theorem .
nn

= it converges conditionally

b) at x =-4 (look at part (a))
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MATHEMATICS 201

Time: 55 mins. (1st Semester ) November

Quizl

)  Investgate each of the following series for absolute convergence,
conditional convergence or divergence .

% 1 -°
(-1 cos— }:Q 3. =
(30%)
2)  Estimate I% with an absolute error of magnitude less

than (.0001. Is your estimate larger or smaller than the actual value ?
(15%)

1)"(cos™ x)™"

. =L
Find the domain of convergence of E
) H . 4" In(n +2)

(15%)

Sn
4} (a) Find limnw[—n—ij (if it exists) .
S (— :

(_ )k Ghl
(b) Find lim,,, zm (if it exists) .
() Find 0 if f(x) = sinx® + cosx .
(d) Test 3 (nsin(1/n)—1) for convergence or divergence .

. ; ! o
'(¢e) Find lim,,, Sﬁi by using the following theorem .

w1l ifthis lastexists .  (40%)

Theorem : im, {f_:'“,}il,“m

fé



Solution :

1)
a) (" cos--lf
: n
: 1 :
by n® termtest lim (=1)" cos(—) =+1 diverges
n—»® H
1"
n T
™ (inm)
1 . 1
———  decreases lim ——=0 =0
(tom)” n— (lon)” (lnn)?
it converges by Leibneiz theorem
n -
) L
n+l
E] pltan” 2ni2
el o @R il -
a, n n—o0 (p 4+ 1) 2B Yn+) {n+1)2“f2
2an’'n
i n
" ; n_,
=) + = —<
[n+lj B n+l
n 1
= [_] <1 CONVETZEs
n+l
2)

; n in _1y T
B A VR .

2n! ~" 2n!

cos Vx=1_ ¥ (ul)"_x""
X 2n!
2] J" e 1 w1 {_ann
_“.is_i...rdx = P — =
J -E( ) 2nl  (n)2n!)
_but tht: error 1s ]ess than 0 0001
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3)

4)
a)

b)

c)

=" (01"

=0
~GnD 0001
forn= 3isva]id 0<n<3
-3
jcos X - Ii L_'_E 001 10
% 2x41 3x6!

3 (-1)"(cos™ x)*"

4" In(n +2)
a
lim —L = 4(cos™' x)* <1

n—>® a

-1 -1 i =T T
= —<C08 X<-— = — X<

2 2 3 3
end points :

for % converges by Leibneiz

for ? converges by integral test

3n 2 5n
]imn_m(--——n J =[1 + ) ="
n-2 n—-2

2 (=13 (‘”l@n 9

lim =3y —————=3cos—
Mase 20795k k)| 2 Zm

5

FO0) if f(x) = sinx’ +cosx

;' " x4n+1 1
: lSIﬂxj +CDSI"‘I-—-E“-+.’X +:ﬁ'+.... Z(— ([2n+l)l E)

770= - 17+ " =52 001y + €Y% 001y = 22 (200)
sinx? cosxlgg' 198! 199*
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Time : 50 Mins. Mathematics 201 Name :
¥ (nsin(1/n) 1) o o P ID#:
i Lol e Vs o . P Quiz 1 Section :
n n n n n

-

Zns'ml—l*s ZO converge by integal test Problem 1. 10 pts.
= o

Investigate each of the following series for convergence or divergence

: Yn! 2n
E=lit, ., —=7 0 g[ I:—l]
+1) n=1°0
Im¥Yal = lirn(n ) =n+l
n!
—E= lim 2=
n—o0 n
2
o0
(Inn)
b. 3
n=1 ns’u



Problem 2. 8 pts. .
Problem 4, 8 pts.
Use the binomial theorem to estimate /12 with an error of magnitude

less than 0.001 . ' Find the interval of convergence for the following power series
E o T gl
AT a2
Problem 3. 8 pis.
=] o0 a
Suppose that a, > 0,and } a, converges. Show that ¥ —=2
n=1 n=lan” +1

converges.
(Hint : Use the comparison or limit comparison test)



-
Problem 5. 4 pts.
(nn)®
The sequence 2, = Tn
a. Converges to 120 c. Diverges
b.  Convergesto 0 d. Convergesto 5

Problem 6. 4 pts.

2/5

COSNT N
The series 3 (—-——}—-—
32
n=1 I

a.  Converges absolutely
b.  Converges conditionally
c. Diverges

Problem 7. 4 pts.
(= 1)“ 2n
The sum of the series E
n=2 (20)!
a, J'i:2 C. -1
b. -2+ {:rt2 12} d.  None of the above
Problem 8. 4 pts.
_ The interval of convergence for the power series E i x" is
ai n=2 1
a —-1gx<1 i zlex£l -
b. -15x<1 d. —0< X< ™

g
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Multi Dimensional Calculus —_—
Fxam I
Fall 1999

MNov 2, 1999
Mame: jﬁi:_z_'-_ _________________________
1. Consider two polar curves: 7 = sin 28 al.1d r=sind
(=) Find all points of intersection of the 2 curves

CS)C g ©)

f=r = S O
e s aEE
B-u / 3 o
5_3- = 2 u/
— Fs:.al"s ( T v 3, ) ( ) 'd a“d’”‘)
{b) Just wrife the iotegrals representing the area of the region ms:de the curve r = sin # and outside
the curve r = sin 20, Do not evaluate the integral.

jil/i @-—ne) = o &a}J de-

3

2. Sketch the polar curve: rsin® # = cosf + %
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