MATH 104 — Practice Problems for Exam 3

There are too many problems here for one exam, but they’'re good practice!

For each of the following series, say whether it converges or diverges, and explain why.

S i
= n+3
o0 371

2.
;4”4—714

o0
5. How many terms of the series Z — are needed to get a partial sum that is within

n=1
0.001 of the actual sum of the series? Give the smallest possible number of terms.

converge? If so, what is the sum?

7. For what values of p does the series Z g converge?
n

n=1
8. Find the precise interval of convergence of the series

< (27 — 5)"
Z n24qn :

n=1

9. Which of the following is the beginning of the Maclaurin series for arctan (z%)?
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10.

11.

12.

13.

14.

15.

16.

Let F(x) = / ’ cos vt dt. Which of the following is the beginning of the Maclaurin
0

series for F'?7

r  z2 x3 2 23 xt
Al T L B)w— L 4+ _
e T B)r— 4ot
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Use the first two non-zero terms of an appropriate series to give an approximation
of

1
/ sin(x?) du.
0

Give (with explanation) an estimate of the error (difference between your approx-
imation and the actual value of the integral).

> 1
We would like to estimate the sum of the series Z A3 by using the sum of the
n=1 n

first ten terms. Of course, the exact error is the sum of all the terms from the 11th
oo

on, e, »_

1 :

nint+3
with the sum of 1/n? and then by estimating this latter sum using an appropriate
integral.

Show that this error is less than 1/3000 by comparing this

Find the center and radius of convergence of the power series

i (_1)nn V21+n<x _ 9y,

(In other words, find the largest open interval on which the series converges).

Write the second-degree Taylor polynomial for f(z) = /x centered at a = 25. Use
this polynomial from to estimate 1/26. Also, give an estimate of the error.

In
n2

o0
Determine whether the series Z converges or diverges. Please explain care-
n=1

fully.

Does the sequence {(n? +n)'/"} converge or diverge? If it converges, calculate its
limit.



17.

18.

19.

20.

21.

22.

23.

24.

o0 1
Let a, = /n mdm. Does the sequence {a,} converge? If so, what is
the limit?

Determine whether the following series converges:

e 1
In(l1+ —
Z%M +-5)

. o= nln+1)! ) o
Does the series Z ((3)‘) converge or diverge? Be sure to justify your answer.
— n)!

Find the limit.

cosx — 1
im ———
=0 eT" — 1]

The rest of these are problems from exams the last few times I've given the course.

2
What is the limit of the sequence { arctan <1n> } ?

+n?

(a) 0 (b) 1 (0) (d) In3 (@m; (£) diverges

N

> 1
Does the series ) 5 converge or diverge? (Why?)
n=2 n

Yy

(a) Converges (b) Diverges

What is the limit of the sequence {cos (fiﬁ )} ?
n

(a) 0 (b) 1 (c) (d) In3 (e) ln; (f) diverges

N

o
1
Does the series
DD

converge or diverge? (Why?)

(a) Converges (b) Diverges



25.

26.

27.

28.

29.

30.

31.

32.

n!

Does the series Y — converge or diverge? (Why?)
n

n=1
(a) Converges (b) Diverges

1
What is the limit of the sequence {n2 <1 — cos )} ?

1
(a) 1 (b) —1 (c) \f (@) 5 (e) —\f (f) diverges
> 1
Does the series nz::]_ - converge or diverge? (Why?)
(a) Converges (b) Diverges

Does the series ) | — converge or diverge? (Why?)
n=1"

(a) Converges (b) Diverges
Does the series Y —; converge or diverge? (Why?)
n=1 "

(a) Converges (b) Diverges

s 2 3
Does the series Z 3 n 2
= (n?>+3n+6)

(a) Converges (b) Diverges

converge or diverge? (Why?)

For which values of x does the series Z converge? What is the sum?

=0 "
(a)—1<:c<1,L (b) -1 <z <1, ((:)—1<:l:<9,L
r—4 9—=x r—4
d) —1 > 1 1 f 1
()—<x<9,9_—x (e)—1<x<,5_—m ()—1<x<9,5_—x
& (=1ren i :
Does the series z:l ETETY converge absolutely, converge conditionally, or diverge?

(Why?)

(a) Converges absolutely (b) Converges conditionally (c) Diverges



33.

34.

35.

36.

37.

38.

39.

00 TL5
Does the series Y — converge or diverge? (Why?)
= n!

(a) Converges (b) Diverges
© (1) 2 3

Does the series Z (=1) EZ :_ n) converge absolutely, converge conditionally, or
n=1 n

diverge? (Why?)

(a) Converges absolutely (b) Converges conditionally (c) Diverges
- (2n)

Does the series Z converge or diverge? (Why?)

(n!)?

(a) Converges (b) Diverges
& 27 (n!)? :
Does the series Z 2n)] converge or diverge? (Why?)
= (2n)!
(a) Converges (b) Diverges
(=)™ . :
Does the series Z ] converge absolutely, converge conditionally, or diverge?
nlnn
(Why?)
(a) Converges absolutely (b) Converges conditionally (c) Diverges
For which values of p does the series Z ﬁ converge?
1 In5
(a)p>1 (b)p<—-1 (c)p>35 (d)p<In5-In3 (e)p<ﬁ f)p<0
n
© (_1)" —9\n
For which values of x does the series Z ()(;En) converge?
n=1 n
(a) -1<ax <5 (b) -1<z<5 (c) —

1
(d) 5/3 <z <7/3 (€) ~3<z<3 (f) —3<z<



40.

41.

42.

43.

44.

45.

46.

For which values of p does the series Y In(1 + n”) converge?

n=0

(a)p>1 (b)p<—-1 (¢)p>35 (d)p<In5—In3 (e)p<$§ f)p<0

0 —92\n
For which values of x does the series Z (x23
n n

n=1

converge?

(a) 1<z <5 (b) —1<z<b (c) —1 5
(d)5/3<x<7/3 (e) =3<z<3 (f) -3<x<3
00 3np
For which values of p does the series Z

n=0

converge?
T &

Inb
(@)p>1 (b)p<-1 ()p>% (d)p<Inb—In3 (e)p<lﬁ—3 () p<0
0o 9n —9\n
For which values of x does the series Z M

n=1

converge?
n2

(a) 1<z <5h (b) —1<z<b (c) —1
(d)5/3<x<7/3 () 3<x<3 (f) -3<x <

What are the first few nonzero terms of the Maclaurin series for f(z) = xe®*?

1 1 1
76 . .. —2 —3 74 . ..
x” + (b)x+4x+8x~l—12x+

1, 1 1 . s 4, 4
+ -+ ="+ =7+ d)1+22°4 2"+ —a” 4 - -
(c) x Tt 1" x (d) Tt g 57

9 9
_—— — —_—— DY 2 _— 3 _— 4 .« ..
(e) x yid —1—16:10 64l‘+ (f) o+ 3z —|—2x +2x—|—

1/2
Which of the following gives the value of / e~ dx correct to within 0.0001 (i.e.,
0
within 1/10000)7
1 1 1 1 1 1 1 1 1 1 1

Z (b)) = — — e = S o S
@3 ™5 1% @Wa ws Ve s Wiz Do wom
4 2
What are the first few nonzero terms of the Maclaurin series for f(z) = 1 T 9
—z
2 4 1 1 1
(a) 1 —22% + 2ot — —a8 ... ®)z+ -2+ 2+ —a* 4 - -

3 45 4 8 12



1 1 1 4 4
(C)$2+1x3+T6x4+62x5+"' (d)1+2x2+§x4+£x6+---
1 1 1 9, 9
(e) 2* — 2 + —at — —a® + ... (f) 2 +32* + ~2® + ~a* + -+

4 16 64 2 2

1/2
47. Which of the following gives the value of / cos(z?) dz correct to within 0.0001
0

(i.e., within 1/10000)?

1

@5 03—t @550 @5—5s ©5-5 05— 10
48. What are the first few nonzero terms of the Maclaurin series for f(z) = cos(2z)?
(a)1—2x2~|—3x4 445:1564—--- (b)$+ix2+;$3+112x4+---
(C)x2—|—ix3—|—116x4—1—614m5+--- (d)1—|—2x2+§m4+445x6+--~
(e)x2—ix3+116x4—(ilx5+--- (f)x+3x2+gx3+gx4+~~

1/2
49. Which of the following gives the value of / arctan(x?) dx correct to within 0.0001
0

(i.e., within 1/10000)?

(a) (b) 1 1 1 1 1 1 1 1 1

27120 (¢) 5 (d)

1
2 24 2688

1
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MATH 104-004 — Third Midterm Exam - Fall 2011

1. What is the limit of the sequence {sin(arctan(ln(n)))} ?
1. What is the limit of the sequence {cos(arctan(ln(n)))} ?
1. What is the limit of the sequence {In(cos(arctan(n)))} ?

(a) 0 (b) 1 (©) 5 (d) In2 () 5

(f) diverges

2. Does the series Z 3 n converge or diverge? (Why?)
— n -

n=2 \/E_F]‘



e’ n?
2. Does the series Z 3
—5 N° —

ot vn+1
NG

converge or diverge? (Why?)

2. Does the series Z 5 converge or diverge? (Why?)
n=2 n

— —n+1
(a) Converges (b) Diverges
3. Does the series Z — converge or diverge? (Why?)
n=1 n

SN
3. Does the series Z Z—n converge or diverge? (Why?)

n=1
& nfh” .
3. Does the series Z [~ converge or diverge? (Why?)
“— n!
(a) Converges (b) Diverges

(=1)"(n? +n)
nd34+2n+1

4. Does the series Z

n=1

converge absolutely, converge conditionally, or di-
verge? (Why?)

(1) (0" 4 )

4. Does the series Z 1
n

diverge? (Why?)

converge absolutely, converge conditionally, or
n=1

—1)"(n% + n?)
nt+Inn

4. Does the series Z (
n=1
diverge? (Why?)

converge absolutely, converge conditionally, or

(a) Converges absolutely (b) Converges conditionally (c) Diverges

(-1

5. If it converges, find the sum of the series » 5
n n

n=1

If the series diverges, explain

why.



00 (_1)nﬂ.2n

5. If it converges, find the sum of the series Z If the series diverges, explain

— 9"(2n)!
why.
© (_1)»
5. If it converges, find the sum of the series Z ( ' 2)71 If the series diverges, explain why.
= n!

(a) In2 (b) In3 — In2 (c) 1/4/e (d) 1/2 (e) 1/e? (f) Diverges

6. Does the series ;::2 ir?(n')
(Why?)

converge absolutely, converge conditionally, or diverge?

converge absolutely, converge conditionally, or di-

—1)"V/n 1
6. Does the series Z )"V +

n—2 In(n!)
verge? (Why?)

. X (=)™ In(n!)
6. Does the series —_—
nz:; Vnd +1

converge absolutely, converge conditionally, or di-

verge? (Why?)

(a) Converges absolutely (b) Converges conditionally (c) Diverges

7. For which values of p does the series Z converge?
\/7
7. For which values of p does the series Z V' 1+ nP converge?
n=1

7. For which values of p does the series Z

n= 1

- converge?

(a) p>1 (b)yp<—1 (c)p>1 (d) p>2 (e)p<O (f) no value of p

> (x—1)"
8. For which values of x does the series Z ——— converge?
n?

n=1

(x—1)"

8. For which values of 2 does the series Z T on

n=1

converge?



8. For which values of z does the series Z r;a; converge?

n=1
(a) -1<z <3 (b)0<x <2 (c)-1<z<3
(d)o<z<2 (e) 2<a<2 (f) 2<x <2

9. What are the first few nonzero terms of the Maclaurin series for f(x) = x cos(2z) ?

9. What are the first few nonzero terms of the Maclaurin series for f(z) = § sin(2z) ?

9. What are the first few nonzero terms of the Maclaurin series for f(z) = ze=2*"?

2 4 1 1 1
1_22 “4 =6 -2 -3 - .4
(a) x —|—3x T + (b):v—|—4x +8£L' +12x +
1 1 1 2 4
2 3 4 5 3 5 7
- ll — Az —2 S5 2
(c)x+4x+16$+64:1:~|— (d) x ZE—|-3£E 45x+
2 2 4 4
(e)x—§$3+175$5—%$7+"' (f)x—2x3+2$5—§x7+

0.1

10. Which of the following is closest to the value of / V1+22dr ?7 Justify your
0

answer.

0.1
10. Which of the following is closest to the value of / e 2dr 7] ustify your answer.
0

0.1
10. Which of the following is closest to the value of / cos(x?) dx 7 Justify your answer.
0

(a) 0.0998 () 0.0999  (c)0.1000  (d) 0.1001  (e) 0.1002 () 0.1003



MATH 104 — Third Midterm Exam - Fall 2014

1. What is the limit of the sequence defined recursively by a; = 0 and a,,+1 = v/a, +6 7

1. What is the limit of the sequence defined recursively by a; = 0 and a,,+1 = va, + 127

(a) 3 (b) 4 (c) 5 (d) 6 (e) 12 (£) 20

1. What is the limit of the sequence defined recursively by a; = 0 and a,,+1 = v/a, + 207

(a) 3 (b) 4 (c) 5 (d) 6 (e) 12 (£) 20

VT3

2. Does the series Z —Jnth converge or diverge? (Why?)

2. Does the series Z nt2
—n—+/n+4

converge or diverge? (Why?)

> vV 5
2. Does the series Z Sn——l—
n=1 1" = \/ﬁ +3

(a) Converges (b) Diverges

converge or diverge? (Why?)

[e’s) n23n
3. Does the series Z
n=1

converge or diverge? (Why?)

> |
3. Does the series Z 23 converge or diverge? (Why?)
- neon

3. Does the series Z — converge or diverge? (Why?)

n= 1

(a) Converges (b) Diverges




4. Does the series Z tan (

n=1

) converge or diverge? (Why?)

3[\_)‘ —

o0
4. Does the series Z sin (

n=1

> converge or diverge? (Why?)

SM‘ —

4. Does the series Z cos (

n=1

) converge or diverge? (Why?)

3w‘,_x

(a) Converges (b) Diverges

00 —1)» 2n+1
5. If it converges, find the sum of the series Z 2( +1) T If the series diverges,
= 621 (2n + 1)!

explain why:.

© (_1 n+1
5. If it converges, find the sum of the series Z L

If the series diverges, explain
n3n

n=1

why.

(=D"2"

5. If it converges, find the sum of the series Z '
n!

n=0

If the series diverges, explain

why.

(a) In3 (b) In4 —1n3 (c) € (d) 1/2 (e) 1/e? (f) Diverges

o (_1 nn2
6. Does the series Z ( converge absolutely, converge conditionally, or diverge?
n=1

— n3+1
(Why?)

> (—1)" 2
6. Does the series z M converge absolutely, converge conditionally, or di-

3
n=1 n

verge? (Why?)

© (_1)\" 2
6. Does the series Z (=1)"n

TAET converge absolutely, converge conditionally, or diverge?
n
(Why?)

n=1

(a) Converges absolutely (b) Converges conditionally (c) Diverges




7. For which values of p does the series Z T) converge?
1
7. For which values of p does the series Z T) converge?
n?p
7. For which values of p does the series Z T) converge?

(a) p>1 (b) p< —1 (c)p>3 (d)p>3 (e)p<0 (f) no value of p

00 —92)"
8. For which values of z does the series Z (x22n) converge?
n=1 n
o0 —9\n
8. For which values of x does the series Z (I+1) converge?
n=1 n
8. For which values of z does the series Z:l on converge?
(a) =2 <2 <2 (b)0<x <4 (c)0<z<4
(d)1<z<3 (e)1<x<3 (f) —2<ax<2

9. What are the first few nonzero terms of the Maclaurin series for f(z) = arctan(x?) ?

9. What are the first few nonzero terms of the Maclaurin series for f(z) = sin(z?) ?

9. What are the first few nonzero terms of the Maclaurin series for f(z) = 22 cos(z?) ?

2 1 1
1_22 =, 4 b _ = .10
(a) x—|—3:1:+ (b) 2* 2:c—|—24a: +-
1 1 1 1
(c)x2+zx6—|—1—6w10+--- (d)x2—§x6+gazm+-~-
1 1 1 1
(e) IQ—*IEG—I—7$1O+--- (f) m2_7$6+7x10+'_.

6 120 6 5



0.1
10. Which of the following is closest to the value of / sinxdx 7 Justify your answer.
0

0.1
10. Which of the following is closest to the value of / arctan(x)dx 7 Justify your
0
answer.

0.1
10. Which of the following is closest to the value of / ze dx 7 ) ustify your answer.
0

(a) 0.004975 (b) 0.004981 (c) 0.004986 (d) 0.004992 (e) 0.004996  (f) 0.004999

MATH 104 — Third Midterm Exam - Fall 2015

1. For each of the following series, say whether it converges or diverges and which test
you would use to prove it. (You don’t have to give the details of applying the test)

o n
1.1
( )T;nQ—i—él

(a) Converges (b) Diverges  Test:
[e.e] 2n

(1.2) > =

|
n=1 n.

(a) Converges (b) Diverges  Test:

133 L

—Inn

(a) Converges (b) Diverges  Test:

(1.4) i <n1!>2

(a) Converges (b) Diverges  Test:




1
2. What is the limit of the sequence defined recursively by a; =1 and a4y =2+ — 7
a

n

1
2. What is the limit of the sequence defined recursively by a; =1 and a4y =4+ — 7

n

1
2. What is the limit of the sequence defined recursively by a; =1 and a4 1 =8+ — 7

Qn

() 1+v2 () 1+v3  (©2+v5 ()4+vV2 () 4+VIT  (f)8+V2

00 (TL + 1)3/2

3. Does the series Z — 12 converge or diverge? (Why?)

v/ 2
3. Does the series Z L
—n—+/n+4

converge or diverge? (Why?)

> (n 4+ 3)3/2
3. D th _
oes e series Z \/ﬁ T 3

(a) Converges (b) Diverges

converge or diverge? (Why?)

4. Does the series Z n)

converge or diverge? (Why?)

(n})*

4. Does the series Z converge or diverge? (Why?)

n)
o 2n
4. Does the series Z ) converge or diverge? (Why?)
2n

(a) Converges (b) Diverges




5. Does the series »_ (el/ " 1) converge or diverge? (Why?)
n=1

5. Does the series Z (el/” — 6_1/") converge or diverge? (Why?)
n=1

5. Does the series » (1 —e Y "2> converge or diverge? (Why?)

n=1

(a) Converges (b) Diverges

)n 2n

6. If it converges, find the sum of the series Z (3_%(;)| If the series diverges, explain
= n)!

why.

(_1)n+1

6. If it converges, find the sum of the series ) 5
n n

n=1

If the series diverges, explain

why.

> (=1)"2
6. If it converges, find the sum of the series Z ( ?
n

n=0

(a) In2 (b) In3 —1In2 (c) 1/e? (d) 1/2 (e) 2/e (f) Diverges

If the series diverges, explain why.

© (_1)» 21
7. Does the series Z ()31;1”
‘ n

-1
verge? (Why?)

converge absolutely, converge conditionally, or di-

D)™(n*+1nn)
3

7. Does the series Z (=
n=1
diverge? (Why?)

converge absolutely, converge conditionally, or

(—=1)"n?Inn

7. Does the series Z 1
n

n=1
verge? (Why?)

converge absolutely, converge conditionally, or di-

(a) Converges absolutely (b) Converges conditionally (c) Diverges



p
8. For which values of p does the series Z n

n= 1

5 converge?

1

8. For which values of p does the series Z T) converge?
np
8. For which values of p does the series Z T) converge?

(a)p<1 (b)yp>1 (c)p>4 (d)p>1 (e)p<0 (f) no value of p

= (1) — 1)

9. For which values of z does the series Z T converge?

n=1 n

oo 1 n
9. For which values of = does the series Z (le)) 1 converge?

— (n "

>~ (1 n+1 K
9. For which values of x does the series Z (=1) 2(41;"— ) converge?

n=1 n
(a) 3<x <5 (b) =3<z <5 (c) -3<z<5h
(d) -5b<z<3 (e) -5<z<3 (f) =5 <z <3

10. Using the Taylor series for /= centered at x = 8, determine which of the following
is closest to the value of v/8.1. Justify your answer.

10. Using the Taylor series for /x centered at = 16, determine which of the following
is closest to the value of v/16.2. Justify your answer.

10. Using the Taylor series for v/x centered at x = 32, determine which of the following
is closest to the value of v/32.4. Justify your answer.

(a) 2.004 (b) 2.005 (c) 2.006 (d) 2.007 (e) 2.008 (f) 2.009




0.2
11. Which of the following is closest to the value of / cos(x?) dx 7 Justify your answer.
0

0.2
11. Which of the following is closest to the value of / e 2 dy 7 ) ustify your answer.
0

1
1+ 22

0.2
11. Which of the following is closest to the value of / dz 7 Justify your answer.
0

(a) 0.195 (b) 0.196 (c) 0.197 (d) 0.198 (e) 0.199 () 0.200



