MATH 172 EXAM 3 Fall 1998

Section 502 Solutions P. Yasskin
Multiple Choice: (5 points each)

2
1. Compute Ilmi

S0 14 n3
a. 0 correctchoice
b. 1
c. 2
d. 3
i 3n? % 0
e. Divergent !mlJrn _!’L“’l+1 :T:O
n3
2. Find r suchthat 5+5r+5r2+5r3+5r%+... =3,
a 2
. 52
b _3§
C. g
i §2 5 5 5 2
e. -3 correctchoice 17 = 3 3= 1-r r=1- 3 =73
3. The series 1 s
; n®+ /n
a. divergent by comparisonto ) 1
=~ Jn
b. convergent by comparison to Z n_12 correctchoice
n=1
c. divergent by the ratio test.
d. convergent by the ratio test.
e. divergent by the n'"-term test.
In the series —1 __ thelargest term in the denominatoris  n2. So, we
; n®+ /n g
apply the Comparison Test by comparing with Z % which is a convergent

n=1

p-seriessince p=2>1 Since n?+/n>n?> wehave 1 <L

n2+J/n  n?

o0

So > —-L __ isalso convergent.
~'n +Jn



99 1 1
4. Compute Z(—— )
k=1 \/E vk+1

a. .9 correctchoice
b. .99

c. 1

d. 1.1

e. Divergent

_q_1 _
=1-75
5. Comput 3n?
pute > 37
n=1
a. In2
3
b. %7
C. @

d. Convergent but none of the above
e. Divergent correctchoice

=w—-IN2=o0owo So Z 3n? is divergent by

[7 =5 dn=Ina+ S

1 14+n®
the Integral Test.

6. The series Z - 1) is

a. absolutely convergent.
b. conditionally convergent. correctchoice
c. absolutely divergent.
d. conditionally divergent.
e. oscillatory divergent.
: =~ D" . : :
The series Z —~—— s convergent because it is an alternating, decreasing
n=1 3‘/ﬁ
seriesand  lim —Ll__ 0. Therelated absolute series is Z -1 Z L
e 3‘/_ n=1 3 3 n=1
which is a divergent p-series since  p = % <1 So Z Ch 1) is

conditionally convergent.



cog2x) — 1 + 2x2

7. Compute lim

x=0 )(4
a. 0
1
b. 24
C. E
d. % correctchoice
)2 (2x)* ]
1- & + — =1+ 2x?
- 2 [ ! 41
o o im cog2x) 41+2x _im 2 i
x=0 X x=0 X
@)t
T 4! _16 _ 2
- Iﬂ) x4 24 3

8. Giventhat > x" = +x (for [x| < 1),  then (for [x| < 1) we have ) nx" =
n=0 n=0

1
1
a T
1
(1-x)?
X correctchoice
(1-x)
X
d. 1 - X
e T
i S n _ 1 A S n-1
Startwith > x" = T Apply = toget D nx
n=0 n=0
Muliply by ~x toget D nx"= —X
s 1-x)

9. The series Zi(%)n converges to

a. In2
b. Je correctchoice

sn(3)
sSin(2)
e. €

Z;%(x)” — e So Z%(%)n —el2= /&
-

o O

__ 1
1-x)2



10. Findthe 3 degree termin the Taylor series for
X =2
Sv_ 23
a. 8§X 2)
O (v 3
b. Z(x-2)
c. —B6(x—2)°
—Lx—2)3 i
d. 116 xX-2) correctchoice
I 3
TS X—-2)
f'(x) = ;—} f(x) = X—23 £ (x) = ;—?
f ///(2)

So the 3 degree term is 3

(x—2)3% =

f(x) = % centered at

" _ -6 __3
@ =153

L



X5).

11. (15 points) Find the interval of convergence for the series Z (3”n3

Be sure to identify each of the following and give reasons:

(1 pt) Center of Convergence: a-= 5

_ (X—S)n _ (X_S)I’H—l
an 33 An+1 3n+1(n T 1)3

_ lim | 8nel x=5"" 3mn3 | _ | (X=5 (_n 3‘ _ Kk=5|
p= Hm| | N-c0 3n+1(n+ 1)3 (x—5)" - !1I—r;g> 3 ( n+ 1) -3
The series converges if LS5| <1 or [x-5/<3

Radius of Convergence: R = 3 (5 pt)

(1 pt) Right Endpoint: x=__5+3=28

The series Z (83nn53) Z n_13 converges because it is s p-series with

p=3>1.

Converges
At the Right Endpoint the Series verg (circleone) (3 pt)

Diverges

(1 pt) Left Endpoint: x = 5-3=2

*© _ E\n X /_1\n
The series Z (23”n53) = Z ( n13) converges because its related absolute
n=1 1

o0
series Z % converges OR  because itis an alternating decreasing series

and lim % = 0.
N—oo n
Converges
At the Left Endpoint the Series 9 (circleone) (3 pt)
Diverges
(1 pt) Interval of Convergence: 2<x<8 or [2,§




12. (15 points) Let  f(x) = x?cosx.

a. (10 pt) Find the Maclaurin series for  f(x).  Write the series in summation form

and also write out the first 4 terms.

_w X x2 x4 xb
COSX—Z( 1) (Zn)l 1—7+I—a+'”
n=0

2 nXeM2 oo xt o x0 X8
X" cosx = Z( Dy =X -2 o et

b. (5pt) Find {®(0).

fOW0) ¢ _ x8

i 6 _ . §®(0) = B! _
The term withan X is TR T So:  f®(0) 1 30.
13. (10 points) Giventhat In(1+t) =t- %t %t?’ — ..., find the 6" degree Taylor
polynomial approximation about =0 for In(1+x?).
Just substitute  t=x%  In(1+x?) = x> - %x“ + %xﬁ —

2 6

a. (10 pt) Use the quadratico'll'aylor polynomial approximation about x =10
e to estimate _[ “e™®) dx. (Keep 8 digits.)
0

14. (15 points) You are given: e*) = Z'J'(—l)”xn—zln YN G G
n=0 '

The quadratic Taylor polynomial approximationis e =1-x2.  So
integrate:

0.1 0.1 0.1
a(50) dxzj 1-x2 dx = |:X_X_3:| = 1--901 _ 09966667
0 0 0 3

0.1
b. (5 pt Extra Credit) Your result in (a) is equal to _[ e dx  to within + how
0

much? Why?

0.1
Since e~ and _[ e} dx are alternating decreasing series, the error is at
0

most the next term:

0.1 4 5 0.1 .15
X gy [ X2 _ (1) aae
jo . dx_[lo}o - L0 — 10 - 000001

for



