Sequences and Series

1. (18 points) Give the first six terms for the following sequences.

-1 n—1,2
a. (6 pts) a,= ey e’
n!
b. (6 pts) a, = ;—n

c. (6pts) ap,=mn r‘sinn—_Fr



Sequences and Series

Answers

1. (18 points) Give the first six terms for the following sequences.

(6 pts) 41 p3 20 1
a- o pes TS5 T3 T 90

1131 5 '3}

1 =4
c. (6 pts) {E"ﬁ’ zzﬁéo}



Sequences and Series

2. (9 points) Give the general term a,, for the following

sequences, assuming the pattern holds.

11 32 5
(3 pt L2222
a(ps){;%’z 53 7 }
149 16 25
b. (3 pt -T2
(3 pts) {3'5-? 9’11’ }

c. (3pts) {0,1,0,—1,0,1,0,—1,0,---}



Sequences and Series

Answers

2. (9 points)

Give the general term a,, for the following

sequences, assuming the pattern holds.

(—1)™n
. (3 pt n =
a. (I pts) a o
2
n
b. (3 pt N =
(3 pts) a om 1

—1
c. (3 pts) a, =sin (w)



Sequences and Series

3. (20 points)

State whether the sequence is convergent or divergent.

If it is convergent, find the limit.

(5 pts) B n® — 2
a. (5 pts -:1}1—2_”3_’_“4_9
271
b. (5 pt o =
(59t5) an=

c. (5 pts) {4n?e"}

d. (5 pts) {In(3n*+1) —In(7Tn* —n? - 11)}; n > 2



Sequences and Series

Answers

3. (20 points)

State whether the sequence is convergent or divergent.

If it is convergent, find the limit.
- 1

a. (5 pts) Convergent, 5

b. (5 pts) Divergent

c. (& pts) Convergent, 0

3
d. (5 pts) Convergent, ]11?



Sequences and Series

s 9]
4, (4 points) Calculate the sum of the series Z n
n=1
3
_ 2n° + 7
whose partial sums are s, = — :
Snd — 1



Sequences and Series

Answers

4. points)

[y B I



Sequences and Series

5. (8 points) Is the geometric series convergent?
If it is, give the sum.
25 125

. (4 pt 2—54 — —
3(;315) J‘|‘2 1

1 1 3 9



Sequences and Series

Answers

5. (8 points) Is the geometric series convergent”?

If it 1s, give the sum.

a. (4 pts) Divergent

4
b. (4 pts) Convergent, 5

10



Sequences and Series

(20 points)

Confirm that the integral test can be applied to each series.
Then use the integral test to determine if the series is
convergent or divergent.

a. (5 pts) Zn_m
n=1

b. (5 pts) i 2

PR s

1 1 1 1
1+ + + —
2v/2  3v3 44 55

c. (5 pts)

_ = Inn
d. (5 pts) Z?

n=2

11



6. (20 points)

Sequences and Series

Answers

Confirm that the integral test can be applied to each series.

Then use the integral test to determine if the series is

d

convergent or divergent.

. (5 pts)
. (5 pts)

. (5 pts)

. (5 pts)

Divergent
Divergent

Convergent

Convergent

12



7.

(20 points)

a. (4 pts)

b. (4 pts)

c. (4 pts)

d. (4 pts)

e. (4 pts)

Sequences and Series

Determine if the p-series is convergent or divergent.

O

5>

ﬂ:=1ﬁ
8/7

n=1n;

e
n?l’

n=1

1+ ! + ! + : + ! +
2v/2  3V3 4v4 55

1+ L + L + ! + ! +
V8 V27T V64 /125

13



Sequences and Series

Answers

7. (20 points)

Determine if the p-series is convergent or divergent.

a. (4 pts) Divergent

b. (4 pts) Convergent
c. (4 pts) Convergent
d. (4 pts) Convergent

e. (4 pts) Divergent



Sequences and Series

8. (20 points) Test the series for convergence or divergence.

a. (4 pts) i ﬂ b. (4 pts) i (=L
— H—I—]. — en
= (_1)11+1n o
. (4 pt S 1
c. (4 pts) ; In(n + 1) d. (4 pts) Z —cosn
n=1

e (4pts) D1

n=1

15



8. (20 points)

a. (4 pts)
b. (4 pts)
c. (4 pts)
d. (4 pts)

e. (4 pts)

Sequences and Series

Answers

Test the series for convergence or divergence.

Convergent
Convergent
Divergent

Convergent

Convergent

16



Sequences and Series

0. (24 points) Use the ratio test to determine convergence or divergence.

o0 n4 o] 1)
a. (4 pts) n b. (4 pts) ) ( En)
n=1 n=>0 '
(‘! ) i on q (/ ) i el
c. (4 pts . (4 pts
o (n+ 2)! — n!
= (n!)? o (—1)n3n!
e. (4 pts) Z (4n)! t. (4 pts) Z -

=
|
o
3
Il
-

Answers

9. (24 points)

Use the ratio test to determine convergence or divergence.

a. (4 pts) Convergent
b. (4 pts) Convergent
c. (4 pts) Convergent
d. (4 pts) Convergent
e. (4 pts) Convergent
f. (4 pts) Convergent



Sequences and Series

18



Sequences and Series

10. (20 points) Use the root test to determine convergence or divergence.

(. ]

a. (4 pts) Zni b. (4pts) Y (2¢/n+1)"

c. (4 pts)

e. (4 pts)

n=1

—( n\" = /1 1\"
- d. (4 pt -
; (000) (4 pts) ; (n nz)

19



Sequences and Series

Answers
10. (20 points)
Use the root test to determine convergence or divergence.
a. (4 pts) Convergent
b. (4 pts) Divergent
c. (4 pts) Divergent
d. (4 pts) Convergent

e. (4 pts) Divergent



Sequences and Series
11. (8 points)

Find the nth Taylor polynomial for the function,

centered at c.

a. (4 pts)  flz)=

b. (4 pts) flz)=+\z.n=2, ¢=9

21



11.

Sequences and Series

Answers

(8 points)

Find the nth Taylor polynomial for the function, centered at c.

a. ({pts) 2—-2z—1)+2(x—-172%-2(x—-1)°

1 1 ,
b. (4 pts) 3+E{I—9)—m(3—9)

22



12.

Sequences and Series

(8 points)
Find the nth Maclaurin polynomial for the function.

a. (4 pts) flx)=xze", n=4

b. (4 pts) flz)=In(l—x), n=2

23



Sequences and Series

Answers

12. (8 points) Find the nth Maclaurin polynomial for the function.
SR
a. (4 pts) x4+ 4+ —+—
2 6
L,
b. (4 pts) —x— 37

24



13.

Sequences and Series
(8 points)

Approximate the given quantity using a Taylor

polynomial with 3 nonzero terms.
a. (4 pts) %12

b. (4 pts) 101

25



Sequences and Series

Answers

13. (8 points)

Approximate the given quantity using a

Taylor polynomial with 3 nonzero terms.

a. (4 pts) 1.1272

b. (4 pts) 10.04988

26



Sequences and Series
14. (20 points)

Find the radius of convergence and

interval of convergence for the series.

a. (5 pts) Z (_i—\/);tn

n=1
= Iﬁn
n=1 ’
c. (5 pts) Z(n + )bz +3)"
n=1

27



Sequences and Series

Answers

14. (20 points)

Find the radius of convergence and

interval of convergence for the series.

a. (5pts) 1, (—1,1]

b. (4 pts) 00, (—00,00)

como 0{-2)

28



Sequences and Series

15. (15 points)

Find a power series for the function,
centered at 0. and determine

the interval of convergence.

1
a. (5 pts) e
27
b. (5 pts) -
4xt2
c. (5 pts) s

29



Sequences and Series

Answers

15. (15 points)

Find a power series for the function,
centered at 0. and determine

the interval of convergence.

a. (5 pts) i(3fﬂ)?l= (_ %%)

1=

]

b. (5pts) Y 22", (=1,1)

1=

= | 11
c. (J pts) Z 2]‘1+EIR+12= ( . §= E)

n=(

30



Sequences and Series
16. (12 points)

Find the Taylor series, centered at ¢,

for the given function.

a. (4 pts) f(zx)=sinz, c=

bo | =

b. (4pts) flx)=, c=1

c. ({pts) flz)=Inz, c=3

31



Sequences and Series

Answers

16. (12 points) Find the Taylor series, centered at ¢, for the given function.

o o) Xy (- %)

b. (4 pts) Y (—1)"(x—1)"

c. (4 pts) 1n3—|—Z

32



Sequences and Series

17. (18 points)

Find the Maclaurin series for the given function.

Then find the interval of convergence.
a. (6 pts) f(x)=e"

b. (6 pts) f(z)=(1+2%)"

c. (6pts) f(x)=tan 'z

33



Sequences and Series

Answers

17. (18 points) Find the Maclaurin series for the given function.

Then find the interval of convergence.

a. (6pts) > V" (—00,00)

b. (6 pts) » (=1)"2™", (-1,1)

n=0
o p2n+l
C. (6‘pt5) Z(_l)ngn_l_ 1’ [_1 1]

34



Sequences and Series
18. (12 points)

Use the first 6 terms of the Maclaurin series to estimate

the given integral.

1
a. (6 pts) / e dr

1

w2
b. (6 pts) / sin(z?) dx
0

35



Sequences and Series

Answers

18. (12 points)

Use the first 6 terms of the Maclaurin series

to estimate the given integral.

a. (6 pts) 2.149267

b. (6 pts) 0.8281

36



