MATH 172 EXAM 3 Spring 1999
Section 504 Solutions P. Yasskin

Multiple Choice: (6 points each)
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1. Compute HEE‘Oan
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By I'Hopital’s Rule: meTn = lim
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2. The series ZInTn is
n=1

20 T o

Divergent by the n" Term Divergence Test
Divergent by the Integral Test correctchoice
Convergent by the Integral Test

Divergent by the Ratio Test

Convergent by the Ratio Test

1
n" Term Divergence Test: niqwlnTn = lim % =0 Test Falils.
n

n
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So ) InTn diverges.

n=1
) ) At | Inn+2)n | .
Ratio Test: Hmo|—an | = lim —(n+1)ln(n) =1 Test Fails.
3. A convergent sequence is recursively definedby a; =1 and
Find Limoan.
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LetL = Hmoan. Then the limit of the recurrsion relation says L = 3-L Thus

2+ L
-3+ /9-4(-3 _
2LiL2=3-L or L2+3L-3=0 or L= . &) _ Sizm
n+12n+l1
4. The sum of the series Z % is:
n=1
a. nonexistant since its partial sums oscillate
b _3
T4
C. % correctchoice
d. nonexistant by the n'" Term Divergence Test
3
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This is a geometric series with ratior = —% and firstterm a = % = %
( 1)n+13n+1 % 9 9
S0 Z 1 3 4+3 7
4
= 3 . . . .
5. Compute ; oDnED (HINTS: partial fractions,telescoping sum)
a. % correctchoice
3
b. 5
c. 1
1
d. >
e. ©
: e 3 __A B - _
Partial Fractions: A-D@TD - n-1 T 3=An+1)+B(n-1)
n=1: 3=A@2) A=% n=-1: 3=B(-2) Bz—% So
3 _3(_1 1 N 3 _3N(_1
(n-1)(n+1) Z(n—l n+1) and %;(n—l)(mrl) Zé(n—l n+1
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6. The series Z( 1)nSn” 3””2 is

a. Absolutely convergent correctchoice
b. Conditionally convergent

c. Divergent

- . _ n3n|’12 _ nﬂw
Ratio Test: a, = (-1)"21L g, = (-1) m+ D)

_ lim | 8net 3”+1(n+1) n! 3 (n+1)?|_
L= lm| = |_noo (n+1)! 32| ne n+1( n ) ‘_O

So the related absolute series converges and hence the original series is absolutely
convergent.
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7. The series Z( 1)" m;ﬂigg ~ s

a. Absolutely convergent
b. Conditionally convergent
c. Divergent correctchoice

- L gim (NE3)27" 4\" _
n" Term Divergence Test: Lm 3m100 3100 Ilm(n + 3)( 3 ) = OR
: ) ClAn | e | (N 4)2ZD ane100 4 (N+4) 4
Ratio Test: lnI_ID)| a: | N L'D;l 3n+101 (n+3)22n o nI—ID) 3 (I’1+3) ~ 3 >1

In either case the series is divergent.

8. Giventhat In(1+x) = x—XT + X33 _XT4 +.--, compute

fim AN+ 2x) — 2x+ 2x?
%0 (2x)3

a0

8

b. 2

C. §

d. % correctchoice

e. ©

In(1+2x) = 2x — 4 8 dext |

2 3 4
4x> | 8x3 _ 1ex* 2
In(1 + 2x) — 2x + 2x? _im (ZX_ o T3 T Ty +---)—2x+2x
0 (20)° 0 (2)°
8¢ _aex* | . 8 _16x . ...
:|im(3 4" )=|im(3 4 ):l
x>0 8x3 x-0 8 3



9. For what values of x does the series Z ()(—13)” converge?
n=0

a. x> 4only
b. x> 3only
c. 0<x<3only
d. x<lorx> 3only
e. X< 2orx>4only correctchoice
This is a geometric series with ratio  r = Tls It converges when |r| < 1, or
|X}3|<1 or 1<Kx-3 Thismeansx-3<-1 or x-3>1
Equivalently, x < 2 or x > 4.
. . sin(x?) . o
10. In the Maclaurin series for X the coefficient of X is
a. 1
1
b. 31
C. % correctchoice
>
d. =T
1
e. g
- - X3 X5 X7
Since  sinx=x— SrtErogrto Wwe have
. 6 w10 y14 sin(x?) 5 39 i3
Sin0?) =3¢ X + A X v and St —x-Gp e fn - K

So the coefficientof x° is = .
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11. (25 points) You are given:  cogx?) —Z;( 1) oy " 1 STt ar ~er t

a. (5pt) If f(x) =cogx?), find {©(0).

(6)
Thetermwithan x® s fG#xﬁ =0. So:

@]

f®(0) = 0.
b. Gpt) If f(x) =cogx?), find f19(0).

. . f16(0) 16
16 )16 - X~
The term with an X is 161 X o

So:  f19(0) = 1??! =16+ 15+ 14413412+ 11+ 10+ 9 = 518918400

c. (10 pt) Use the quartic (degree él)l Taylor polynomial approximation about x=10
for cogx?) to estimate J.O' cogx?) dx.

The quartic Taylor polynomial approximationis  cogx?) ~ 1 - )é—‘:. So:

0.1 0.1 4 5 0.1 5
2y dx ~ X gy =[x X2 T2 o
jo cos(x)dx~_[0 1- % dx [x 10}0 1- L= = 099999
0.1
d. (5pt) Your result in (c) is equal to _[ cogx?) dx  to within + how much?
0
Why?
0.1
Since cogx?) and _[ cogx?) dx are alternating decreasing series, the
0
error is at most the next term:

0.1 .8 9 0.1 (_1)9 ~
X _[_x _ _ 12
Io a1 X [9-4!}0 9.24 ~ 46x10




12. (15 points) Find the interval of convergence for the series Z (x=6)" .

2"/n
Be sure to identify each of the following and give reasons:
(1 pt) Center of Convergence: a-= 6
_ (X—6)n _ (X_6)I’H—l
T m RPN

(X 6)I’H—l ZHJ_
im
o 2 fa s 1 (X O)"

= |lim

N—oo

— | dn+1
o= ||m|—a

N—oo n

(x= G)H‘ X — 6I

The series converges if @ <1l o [x-6/<2
Radius of Convergence: R = 2 (5 pt)

(1 pt) Right Endpoint X = 6+2=28
The series Z (8 6) Z 1 diverges because it is s p-series with

n=1

-1
p=35< 1.
Converges
At the Right Endpoint the Series (circleone) (3 pt)
Diverges

(1 pt) Left Endpoint: x = 6-2=4

The series Z (4 6) Z & 1) converges because it is an alternating
n=1
1

decreasing series and lim —— = 0.
g N—o0 Jﬁ
Converges
At the Left Endpoint the Series 9 (circleone) (3 pt)
Diverges
(1 pt) Interval of Convergence: 4<x<8 or [4,8




