MATH 136 Calculus 2 Worksheet 14 Fall 2023

Sections 5.1 - 5.6

(1)  (a) What is a sequence?
(b) What does it mean to say that lim,,_,~ a, = 87
(c) What does it mean to say that lim,,_,~ a, = 00?
(2)  (a) What is a convergent sequence? Give two examples.

(b) What is a divergent sequence? Give two examples.

(3) List the first six terms of the sequence defined by a,, = 5 n

e Does the sequence appear to have a limit? If so,
n
find it.

(4) Find a formula for the general term a,, of the sequence, assuming that the pattern of the first few terms continues.

(a) {1,3, 1,11} (c) {2,7,12,17,.. .} (e) {1,-2,3,—-=,...}
(b) {1,343, L. & ..} (d) {-1.2. -, 55, -} (f) {5,1,5,1,5,1,...}

(5) Determine whether the sequence converges or diverges. If it converges, find the limit.

(a) a, = :;‘:552 (e) a,, = cos(2/n) () {%}
(_1)n—1 n
(b) ap =1~ (0~2)n (f) Up = 7117“ (1) . cos2n
e C iy
2nm "omd 2241 () an = nn
@ an:tan(l—i-Sn) n

(6) Determine whether the sequence is increasing, decreasing, or not monotonic. Is the sequence bounded?

1 2n —3 1
(a)an=2n+3 (C)a":3n+4 (d) an=n+—

(b) @n = n(~1)"

(7) Show that the sequence defined by

1
a1 =1 apy1 =3 — —
a"ll

is increasing and a,, < 3 for all n. Deduce that {a,} is convergent and find its limit.

(8)  (a) What is the difference between a sequence and a series?

(b) What is a convergent series? What is a divergent series?

o0
(9) Explain what it means to say that Z ap, =57
n=1
2n

10) Let ay, = ——.
(10) Let a 3n+1
(a) Determine whether {a,} is convergent.

oo

(b) Determine whether Z ay is convergent.

n=1



(11) Determine whether the geometric series is convergent or divergent. If it is convergent, find its sum.
16 _ 64
(a) 3—4+§—§+"'
(b) 10—240.4—0.084---
(¢)14+0.4+0.164+0.064 + - - -

n

@ 5o

n=0

(12) Determine whether the series is convergent or divergent. If it is convergent, find its sum.

(a) Z T (C)Z FER (d) Z arctan
n=1 k=2 n=1
— 143"

ChoEe=
n=1

(13) Determine whether the series is convergent or divergent by expressing s,, as a telescoping sum. If it is convergent,
find its sum.

= 2 > n
b 1
(a);rﬂ—l ();nn+1
(14) Find the values of x for which the series converges. Find the sum of the series for those values of x.
= (z+3)" > z"
@Y 0>
n=0 n=1
(15) If the n-th partial sum of a series Z ap, 18
n=1
~n—1
T +1’

find a,, and i .-

n=1

(16) Use the Integral Test to determine whether the series is convergent or divergent.

)Y <b>2\/nlﬂ

n

Il
i

(17) Use the Comparison Test to determine whether the series is convergent or divergent.

(18) Find the values of p for which the following series is convergent.

o0

1
Z n(lnn)P

n=2



(19) Determine whether the series is convergent or divergent.

n02.85 (e) i sin (%)

o0
(@) >

n=1 n=1

o0 1 oo
b f —n
();nlnn ();ne
(C)i 1 ()i cos®n

n? 49 & n? 41

n=1 n=1

. n?2-5n > n-1
d _ h
();nz”—i—n—i—l ()n:1 n4n

(20) Test the series for convergence or divergence.

4 4 4 4 4
(@) 7-5g+5—10+t1m

n=1
() S (-1 Y




