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Problem 1

Use exponentials and logarithms to rewrite the limit. Then use continuity to
introduce the limit inside the argument of the exponential

n
lim (1+ 1) — lim eln(l—‘,—ﬁ)n _ elimn*,OQ nln(l—&-ﬁ)

n— 00 2n

Apply L’Hopital’s rule to evaluate the limit

| 1 (o) (— 2
lim nln<1+21n> = lim M: lim +1/(2 )1( 2 2)

— (u%m) 1

Substituting back this limit in the exponential,
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li 14+ — =e2.
Jm (145,) =
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Problem 2

Use exponentials and logarithms to rewrite the limit. Then use continuity to
introduce the limit inside the argument of the exponential
In(n)

lim */n = lim eh‘( ) — limn—oo 55
n—oo n—oo

Apply L’Hépital’s rule to evaluate the limit

i 20V g, @) Ve
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Substituting back this limit in the exponential,

lim %/n=¢" = 1.

n—oo



Problem 3

The sum is a geometric series with ratio r = 3

) 4 [e%S) 1 4'1 4 4
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n:13 13 1—3 3 2

Problem 4

The first part of the problem consists in comparing the series to the series
S>> L. Either using

n=2 n2"
COMPARISON TEST:
2 1
n 4 4 . .
473—2 <= n” <n"+4 which is true for all n > 0.
nt+4 " n

TL2

This means that convergence of > >, # implies convergence of > >~ , i
Alternatively, one can use
LimMiT COMPARISON TEST:

2

. 4 .
lim n1+4:hm —— =L

This implies that the convergence of the two series are equivalent, so it remains
to establish the convergence of Y 7, # This follows from the p-Series Theo-
rem, for p = 2. Since p > 1, we have convergence. You can also do this directly
by doing the Integral Test.
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Problem 1

Use exponentials and logarithms to rewrite the limit. Then use continuity to
introduce the limit inside the argument of the exponential

n—oo n—oo
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Apply L’Hépital’s rule to evaluate the limit

2 1 -2
lim nln(l—i—i) = lim w: lim M
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Substituting back this limit in the exponential,

2 n
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Problem 2

Use exponentials and logarithms to rewrite the limit. Then use continuity to
introduce the limit inside the argument of the exponential

lim 21 = lim ™(¥27) — (limn o =G

n—oo n—o0

Apply L’Hopital’s rule to evaluate the limit

lim In(2n) _ lim In(2x)
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Substituting back this limit in the exponential,

lim %X/n=¢"=1.
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Problem 3

The sum is a geometric series with ratio r = 3
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Problem 4

The first part of the problem consists in comparing the series to the series
> oo, 5. Either using

COMPARISON TEST:

n

— <= = n®<n®+4 which is true for all n > 0.
n3+4 — n?

. oo 1 - s [e'e) n
This means that convergence of > ~, -5 implies convergence of > —, —3"~.

Alternatively, one can use
LimiT COMPARISON TEST:

sn n3
lim "f% = lim — =1

This implies that the convergence of the two series are equivalent, so it remains
to establish the convergence of Y 7, # This follows from the p-Series Theo-
rem, for p = 2. Since p > 1, we have convergence. You can also do this directly
by doing the Integral Test.
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Problem 1
For all n > 0, sin(27n) = 0. Then

lim sin”(27n) = lim 0" = 0.
n—oo n—o0



Problem 2

Use exponentials and logarithms to rewrite the limit. Then use continuity to
introduce the limit inside the argument of the exponential

lim 1 1 1 1 1
im {/— = = =

. n . In(n
n—oo \'n  lim, .. ¥n lim,, Jn(Vn)  limy oo 2C

Apply L’Hopital’s rule to evaluate the limit
1 1 1
nn) o In(e)

lim lim — =0.
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Substituting back this limit in the exponential,

. 1
lim §/==¢"=1.
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Problem 3

Compute the N-th partial sum
= /1 1 1 11 1 1

=3 (- rme) = (- 2)t (@ #) (3 wim):

This is a telescoping sum, after some cancelling we're left with

1
:1—7
SN (N +1)2

The sum of a series equals the limit of its partial sums

lim S

1
N PN T NI ( (N + 1)2) Noeo (N +1)2

Problem 4

Notice that the cosine is a bounded function
cos?(n) < 1

By the Comparison Test

oo 2 oo

cos?(n) . 1

E converges if E ——= converges.
n3/2 n3/2

n=2 n=2

The latter converges by the p-Series Theorem, for p = 3/2 > 1.
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Problem 1
For all n > 0, cos(27n) = 1. Then

lim cos™(27n) = lim 1" =1.

n—oo n—oo



Problem 2

Use exponentials and logarithms to rewrite the limit. Then use continuity to
introduce the limit inside the argument of the exponential

T 1 1 1 1
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Apply L’Hépital’s rule to evaluate the limit

In(2 In(2 L .2
lim n(2n) = lim n(2z) = lim 22 =
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Substituting back this limit in the exponential,

1
lim o = e =1.
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Problem 3
Compute the N-th partial sum
oo
1 1 1 1 1 1 1 1
Sy = =l - = —— =+ H =
v (- mrm) = (F - 5) (=)
This is a telescoping sum, after some cancelling we’re left with
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N3 (N+1)2

The sum of a series equals the limit of its partial sums

lim S I 1 1 1 I 1 1
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Problem 4

Notice that the sine is a bounded function

sin?(n) <1
By the Comparison Test
oo . 92 0o
sin“(n 1
Z n§ ) converges if Z 3 converges.
n=2 n=2

The latter converges by the p-Series Theorem, for p =3 > 1.



