Question 1

Question 1

1. Which statement below is true about the series > -, &7
= nc+e
o

limp—oo 2°o7 = 1 so the series diverges.
. n .
limp— oo nziie" =1 so the series converges.
. en _ . .
limp_ oo 75 =050 the series diverges.
n

limn—os 25 = 0 so the series converges.

e

e does not exist so the series converges.

limp— oo
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Question 1

Question 1

n

1. Which statement below is true about the series Y oo, —*—
= nc+e
o

limp_ oo =1 so the series diverges.

n2+e"
. n .
limh—oo °7 = 1 so the series converges.
. en _ . .
limp_ oo 75 =050 the series diverges.
. n .
limn—os 25 = 0 so the series converges.
. n . .
limp_— oo nzi—en does not exist so the series converges.
. n . .
> limp—oo % =1 so the series diverges.
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Question 2

Question 2
2
a
b
C
d

e. diverges even though lim,_

n+1

. The series 32, ¢ f
. does not converge absolutely but does converge conditionally.
. converges absolutely.
. diverges because the terms alternate.

71 n+1 # 0.

( )n+1

. diverges because Iim,Hc,o

=0.

n
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Question 2

Question 2

n+1

. The series 32, ¢ f
. does not converge absolutely but does converge conditionally.
. converges absolutely.
. diverges because the terms alternate.
71 n+1
#0.

( )n+1

o 0 T W N

. diverges because Iim,Hc,o
=0.

e. diverges even though lim,_

> This is an alternating series of type 3 (—1)""'b,, with b, > 0.
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Question 2

Question 2

n+1

. The series Z"o f
. does not converge absolutely but does converge conditionally.

. converges absolutely.
. diverges because the terms alternate.
71 n+1
#0.

( )n+1

o 0 T W N

. diverges because Iim,Hc,o
=0.

e. diverges even though lim,_

» This is an alternating series of type S (—1)""'b,, with b, > 0.
> We apply the alternating series test: (ii)limy—oo by = limp—0o 1/v/n =10
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Question 2

Question 2

n+1

. The series 32, ¢ f
. does not converge absolutely but does converge conditionally.
. converges absolutely.
. diverges because the terms alternate.
71 n+1
#0.

. . (_1)n+1
e. diverges even though lim,_, = 0.

o 0 T W N

. diverges because Iim,Hc,o

> This is an alternating series of type 3 (—1)""'b,, with b, > 0.

> We apply the alternating series test: (ii)limy—oo by = limp—0o 1/v/n =10

> (i) The sequence {b,}32, is decreasing since v/n+ 1 > \/n and thus
bri1=1/v/n+1<1/y/n=b, forall n>2.
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Question 2

Question 2

n+1

. The series 32, ¢ f
. does not converge absolutely but does converge conditionally.
. converges absolutely.
. diverges because the terms alternate.
71 n+1
#0.

. . (_1)n+1
e. diverges even though lim,_, = 0.

o 0 T W N

. diverges because Iim,Hc,o

This is an alternating series of type 3"(—1)""'b,, with b, > 0.

We apply the alternating series test: (ii) lima—oo bn = limp—0o 1/4/n =0
(i) The sequence {b,};2, is decreasing since v/n+ 1 > \/n and thus
bri1=1/v/n+1<1/y/n=b, forall n>2.

Therefore the series S"(—1)""'b, converges, ruling out 3 of the answers.

v

v

v

v
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Question 2

Question 2

2
a
b
c
d

n+1

. The series 32, ¢ f
. does not converge absolutely but does converge conditionally.
. converges absolutely.
. diverges because the terms alternate.
71 n+1
#0.

. . (_1)n+1
e. diverges even though lim,_, = 0.

. diverges because Iim,Hc,o

This is an alternating series of type 3"(—1)""'b,, with b, > 0.

v

We apply the alternating series test: (ii) lima—oo bn = limp—0o 1/4/n =0

(i) The sequence {b,};2, is decreasing since v/n+ 1 > \/n and thus

bri1=1/v/n+1<1/y/n=b, forall n>2.

Therefore the series >"(—1)"*'b, converges, ruling out 3 of the answers.

The series i |ﬂ\ = i = diverges since it's a p series and
ARG z

p= % < 1. Therefore the series does not converge absolutely.

v

v

v

v
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Question 2

Question 2

n+1

. The series 32, ¢ f
. does not converge absolutely but does converge conditionally.
. converges absolutely.

. diverges because the terms alternate.

71n+1 7&0
( \1/);+1 :0

o 0 T W N

. diverges because Iim,Hc,o

e. diverges even though lim,_
» This is an alternating series of type S (—1)""'b,, with b, > 0.
> We apply the alternating series test: (ii)limy—oo by = limp—0o 1/v/n =10

> (i) The sequence {b,}32, is decreasing since v/n+ 1 > \/n and thus
bn1 =1/v/n+1<1/\/n=b, forall n>2.

> Therefore the series 3(—1)""'b, converges, ruling out 3 of the answers.

[e3)

o (=D 1 o :
> The series Z |i\ = Z —= diverges since it's a p series and
=~V = Vn
p= % < 1. Therefore the series does not converge absolutely.

_q)ntl
> Therefore The series > oo, % does not converge absolutely but does
converge conditionally.
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Question 3

Question 3

3. Use Comparison Tests to determine which one of the following series is
divergent.
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Question 3

Question 3

3. Use Comparison Tests to determine which one of the following series is

divergent.
oo 1 ) ) o0 1 ) )
> (a) Z 5 converges by comparison with Z —, a p-series with
n=1 n2 + 1 n=1 n2
3
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Question 3

Question 3

3. Use Comparison Tests to determine which one of the following series is

divergent.

= 1 _ o 1 o

> (a) Z 5 converges by comparison with Z —, a p-series with
n=1 n2 + 1 n=1 n2
3

> (b) i L converges by comparison with ii a p-series with
— 218 g Yy p £ 2 P

p=2>1
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Question 3

Question 3

3. Use Comparison Tests to determine which one of the following series is

divergent.

oo 1 ) ) o0 1 ) )

> (a) Z 5 converges by comparison with Z —, a p-series with
n=1 n2 + 1 n=1 n2
3
— 1 . e 1 o

> (b) Z 78 converges by comparison with Z 3 @ p-series with
n=1 n=1

p=2>1.

o 2

-1 . - BN .
> (c) Z ﬁ diverges by limit comparison with Z % a p-series with

n=1 n=1
p=
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Question 3

Question 3

3. Use Comparison Tests to determine which one of the following series is

divergent.
> (a) Z 5 converges by comparison with Z , a p-series with
n=1 nz + 1 n=1 n2
3
> (b) i L converges by comparison with ii a p-series with
£ 218 g Yy p 2 2 P
p=2>1.

-1 - . e o
> (c) E W diverges by limit comparison with E % a p-series with
n= n=1
p= 1.

oo n

5 . . . . .

> (d) Z 7(6) converges since it is a geometric series with |r| = g <1
n=1
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Question 3

Question 3

3. Use Comparison Tests to determine which one of the following series is

divergent.

— 1 _ e 1 o

> (a) Z 5 converges by comparison with Z —, a p-series with
n=1 n2 + 1 n=1 n2
3

> (b) i L converges by comparison with ii a p-series with
— 218 g y p £ 2 p

p=2>1.
> (c) Z B 1100 diverges by limit comparison with Z —.a p-series with

n=1

3
I
-

o
I

v
c
M =

5\" . . . . . 5
7 g | converges since it is a geometric series with |r| = 5 < 1.

1\" = (1\"
n (E) converges by comparison with Z <§) ,a

n=1

3
I
A

v
O
[]e

3
+
Ja

3
I
-

. . . 1
geometric series with |r| = 5< 1.
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Question 4

Question 4

4. Consider the following series

= n? n 2, ol/n = nl
() Z (2n2 -:_17) (n ; n2— 1 () ; ei’l’

Which of the following statements is true?
They all diverge.

(1) converges, (/) diverges, and (/) diverges.
They all converge.

(1) converges, (1) diverges, and (/) converges.
(1) diverges, (/1) diverges, and (/Il) converges.
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Question 4

Question 4

4. Consider the following series

= n? n 2, ol/n = nl
() Z (2n2 -:_17) (n ; n2— 1 () ; ei’l’

Which of the following statements is true?
They all diverge.

(1) converges, (/) diverges, and (/) diverges.
They all converge.

(1) converges, (1) diverges, and (/) converges.
(1) diverges, (/1) diverges, and (/Il) converges.

> For (1), we apply the n th root test. limy—co ¥/]an| = limn—co 2247

n2+1
2
= limy—oo 511522 =2 > 1. Therefore the series diverges.
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Question 4

Question 4

4. Consider the following series

N (20 + TN\ " o 2!/ = n!
I ( ) I 1 z
(); o ()HZ:;n_l ();en
Which of the following statements is true?
They all diverge.
(1) converges, (/) diverges, and (/) diverges.
They all converge.
(1) converges, (1) diverges, and (/) converges.
(1) diverges, (/1) diverges, and (/Il) converges.
> For (1), we apply the n th root test. lims_oo ¥/|an| = limp—co 2,:722:17
= limp— o fﬂ;gi =2 > 1. Therefore the series diverges.
> >, il_/; diverges by direct comparison with the series >° 1, since

o1/n
n—1

> 1 >%fora||n.

n—1
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Question 4

Question 4

4. Consider the following series

= n? n 2, ol/n = nl
() Z (2n2 -:_17) (n ; n2— 1 () ; ei’l’

Which of the following statements is true?
They all diverge.

(1) converges, (/) diverges, and (/) diverges.
They all converge.

(1) converges, (1) diverges, and (/) converges.
(1) diverges, (/1) diverges, and (/Il) converges.

> For (1), we apply the n th root test. limy—co ¥/]an| = limn—co 2247

n2+1
2
= limy—oo 511522 =2 > 1. Therefore the series diverges.

1/ . . . . . .
> >, i_; diverges by direct comparison with the series > % since

2l/n 1 1
5 > =7 > forall n.
. . . 1)! |
» For Ill, we apply the ratio test, lim,_ I"l’jlll = limp—oo (Z"++1) /=
n
= limy—oo "21 = 00 > 1. Therefore the series diverges.
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Question 4

Question 4

4. Consider the following series

= n? n 2, ol/n = nl
() Z (2n2 -:_17) (n ; n2— 1 () ; ei’l’

Which of the following statements is true?
They all diverge.

(1) converges, (/) diverges, and (/) diverges.
They all converge.

(1) converges, (1) diverges, and (/) converges.
(1) diverges, (/1) diverges, and (/Il) converges.

> For (1), we apply the n th root test. limy—co ¥/]an| = limn—co 2247

n2+1
2
= limy—oo 511522 =2 > 1. Therefore the series diverges.

1/ . . . . . .
> >, i_; diverges by direct comparison with the series > % since

2l/n 1 1
5 > =7 > forall n.
. . . 1)! |
> For Ill, we apply the ratio test, lim,_ o0 % = limp—oo (Z"++1) /=
n
= limy—oo "21 = 00 > 1. Therefore the series diverges.

» Therefore they all diverge.



Question 5

Question 5

5. Which series below conditionally converges?

o (—1)"1 = (—1)"Len = -1 o (—1)"1 o= (—1)n1
v D Sy D DL LD D D Pl

g
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Question 5

Question 5

5. Which series below conditionally converges?
o~ (=1t o~ (=) te” - n—1 o~ (=1t o~ (=11
A S A S A _1 A S A S

> Recall that a series is conditionally convergent if it is convergent but not
absolutely convergent.
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Question 5

Question 5

5. Which series below conditionally converges?
= =) ° — — =
n=1 \/E n=1 \/E n=1 n=1 n n=1 n?
> Recall that a series is conditionally convergent if it is convergent but not
absolutely convergent.

n—1_n
> Note immediately that 3°°° (—1)""* and >°°°, HTG are divergent as
their terms tend not to zero as n goes to infinity.
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Question 5

Question 5

5. Which series below conditionally converges?
o~ (=1t o~ (=) te” - n—1 o~ (=1t o~ (=1t
A S A S A _1 A S A S

> Recall that a series is conditionally convergent if it is convergent but not
absolutely convergent.

n—1_n
> Note immediately that 3°°° (—1)""* and >°°°, HTG are divergent as
their terms tend not to zero as n goes to infinity.

» Now, the other series are convergent by the alternating series test.
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Question 5

Question 5

5. Which series below conditionally converges?
= =) ° — — =
n=1 \/E n=1 \/E n=1 n=1 n n=1 n?
> Recall that a series is conditionally convergent if it is convergent but not
absolutely convergent.

n—1_n
> Note immediately that 3°°° (—1)""* and >°°°, HTG are divergent as
their terms tend not to zero as n goes to infinity.

» Now, the other series are convergent by the alternating series test.
» Further, considering the corresponding series given by taking the absolute

n—1 n—1
value term wise we see that > >°, (7\1/)? and %, (71,1)2 are absolutely
- - -

oo (_l)nfl
n=1 v/n

convergent , while > is not.
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Question 5

Question 5

5. Which series below conditionally converges?
= =) ° — — =
n=1 \/E n=1 \/E n=1 n=1 n n=1 n?
> Recall that a series is conditionally convergent if it is convergent but not
absolutely convergent.

> Note immediately that 3°°° (—1)""* and >°°°, % are divergent as
their terms tend not to zero as n goes to infinity.

» Now, the other series are convergent by the alternating series test.

» Further, considering the corresponding series given by taking the absolute
value term wise we see that > >°, (7\1/),%_1 and %, (71,1)2"_1 are absolutely

oo (=1)"1t
n=1 v/n

is not.

convergent , while >

—1 n—1 . e
> Hence > 7, ( \)ﬁ alone is conditionally convergent.

Annette Pilkington Solutions PE3



Question 6

Question 6

6. Consider the following series

n 2 3 ()

n=1 n=1

Which of the following statements is true?

(a) They both converge. (b) They both diverge. (c) (/) converges and (/I)
diverges. (d) (/) diverges and (/I) converges. (e) The Ratio Test applied to
(1) is inconclusive.

Annette Pilkington Solutions PE3



Question 6

Question 6

6. Consider the following series

n 2 3 ()

n=1 """ n=1

Which of the following statements is true?

(a) They both converge. (b) They both diverge. (c) (/) converges and (/I)
diverges. (d) (/) diverges and (/I) converges. (e) The Ratio Test applied to
(1) is inconclusive.

> Both series converge, to see this we apply the ratio test to series (I) and

. n 2 n
the root test to series (II). Indeed, let a, = %; and b, = (2nn2++n1) then
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Question 6

Question 6

6. Consider the following series

n 2 3 ()

n=1 """ n=1

Which of the following statements is true?

(a) They both converge. (b) They both diverge. (c) (/) converges and (/I)
diverges. (d) (/) diverges and (/I) converges. (e) The Ratio Test applied to
(1) is inconclusive.

> Both series converge, to see this we apply the ratio test to series (I) and

. n 2 n
the root test to series (II). Indeed, let a, = %; and b, = (2nn2++n1) then

> limy oo =limy 0o ;253 =0<1

an+1
an
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Question 6

Question 6

6. Consider the following series

n 2 3 ()

n=1 """ n=1

Which of the following statements is true?

(a) They both converge. (b) They both diverge. (c) (/) converges and (/I)
diverges. (d) (/) diverges and (/I) converges. (e) The Ratio Test applied to
(1) is inconclusive.

> Both series converge, to see this we apply the ratio test to series (I) and
. n 2 n
the root test to series (II). Indeed, let a, = %; and b, = ( L +") then

2n2+1

. a . 2
> ||m,,_,oo %1 = ||m,,_>oo i =0<1
n

2
. . 1
> and limp—oo /|bn| = limp—oo ;TJ;"I =5<1
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Question 6

6. Which series below is the MacLaurin series (Taylor series centered at 0) for

2

X9
1+ x
0o oo [e <] n+2 o0 n_2n—2
n _n+2 2n+2 X (-1)"x
a S % b3 x ey ey B
n=0 n=0 n=0 n=2
e S (1)
n=0
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Question 6

6. Which series below is the MacLaurin series (Taylor series centered at 0) for

X2 ?
1+x

= n _n+42 = 2n+2 - 2 ( 1 ! 2" §
SICTELID SR WIS

n=0 n=0 =0
e SO(—1)x

n=0

2 2 non
e e X3 (=x)" = 3000 (—1)"x" 2, for |x| < 1.
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Question 7

7. Which series below is a power series for cos(y/x) ?

(1) (=1)"Vx"

; (2n)! Z (2n
(1) o (1)
(1)

Z n2+1
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Question 7

7. Which series below is a power series for cos(y/x) ?

o (=1)"x" (=1)"vx"
; (2n)! Z (2n
o] ( 1),, 2,7_7 St (_1)an
;0 (2n)! — (2n + 1)!
el (_1)an
nZ—O n?+1
>cosxf2(f (2n)'717%+%7%+'”
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Question 7

7. Which series below is a power series for cos(y/x) ?

= (—1)x (C1)Vx"

; (2n)! Z (2n

o] ( 1),, 2,7_7 St (_1)an
= (—1)x

2 mrT

3
Il
o

x> xt x
>cosxf2(f (2n)|717§+ﬂia+'”

> Therefore , ,
cos(v/x) = 2220 (— 1)n ) neo(=1)" (2n =l-5+a— -
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Question 8

8. Calculate
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Question 8

8. Calculate

3y 3
lim sin(x’) — x
x—0 X9
> 2n+1 3 5
» We have sinx = Z(—l)"m = x— % 4 % _
pard ! ! !
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Question 8

8. Calculate

3y 3
lim sin(x’) — x
x—0 X9
> 2n+1 3 5
» We have sinx = Z(—l)"m = x— % 4 % _
pard ! ! !

> therefore

> Xx6+3 9 15

sin(x3):Z(— )" (2n—|—1)| :X3_§+H_”"

n=0
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Question 8

8. Calculate o ,
lim SN0C) =7
x—0 X
> 2n+1 3 5
X X X
» We have sinx = (1) =x— = —
; (2n+1)! 31" sl
» therefore
e 6n+3 9 15
. 3y n X .3 Xi _
e _Z%(_ Ve = T3 T ’
> and sin(x?) — x° (X37g+£7___)7x3
lim = lim 3t o
x—0 X x—0 x9
X9 + Xl5 1
_ 30 s — 1
>|<I—r>n0 x9 - 6
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Question 9

9. The following is the fifth order Taylor polynomial of the function f(x) at a

2 ™

2(x —a)’ + (x—a)* +13(x — a)°

Ts(x) :2—2(X—a)—|—\f5(x—a)

What is f®)(a)?
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Question 9

9. The following is the fifth order Taylor polynomial of the function f(x) at a

2 ™

2(x —a)’ + (x—a)* +13(x — a)°

Ts(x) :2—2(X—a)—|—\f5(x—a)

What is f®)(a)?

» Looking at the coefficient of (x — a)%, we get:
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Question 9

9. The following is the fifth order Taylor polynomial of the function f(x) at a

2 ™

2(x —a)’ + (x—a)* +13(x — a)°

Ts(x) :2—2(X—a)—|—\f5(x—a)

What is f®)(a)?

» Looking at the coefficient of (x — a)%, we get:

>
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Question 9

9. The following is the fifth order Taylor polynomial of the function f(x) at a

2 ™

2(x —a)’ + (x—a)* +13(x — a)°

Ts(x) :2—2(X—a)—|—\f5(x—a)

What is f®)(a)?

» Looking at the coefficient of (x — a)%, we get:

S
fO@)  —m
3t T2

» Therefore
f®(a) = —3r
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Question 10

10. Does the series

converge or diverge? Show your reasoning and state clearly any theorems or

tests you are using.

Solution 1:

Solution 2:
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Question 10

10. Does the series

converge or diverge? Show your reasoning and state clearly any theorems or
tests you are using.

Solution 1:
n!)" n!
> Let a, = 22 = F)"
Solution 2:
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Question 10

10. Does the series

converge or diverge? Show your reasoning and state clearly any theorems or
tests you are using.

Solution 1:
n!)" n!
> Let 2, = (1) 2) =(=)"
n<n n
» . Since
lim — =1 -(n=2)! = o0,
n—oo N n—oo n
we have
. . n! n
lim a, = lim (—2) =00
n—oo n—oo " N
Solution 2:
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Question 10

10. Does the series

converge or diverge? Show your reasoning and state clearly any theorems or
tests you are using.

Solution 1:
(nH)" nl.,
> Let dan = F = F)
» . Since | 1
. nl . -
lim — = lim -(n=2)! = o0,
n—oo N n—oo n
we have
lim a, = lim (n—l)n =
n— oo n- n—oo n2 B
» Hence lim a, # 0. By the Divergence Test, the series is divergent.
n— oo
Solution 2:
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Question 10

10. Does the series

converge or diverge? Show your reasoning and state clearly any theorems or
tests you are using.

Solution 1:
(nH)" nl.,
> Let dan = F = F)
» . Since | 1
. nl . -
lim — = lim -(n=2)! = o0,
n—oo N n—oo n
we have
lim a, = lim (n—l)n =
n— oo n- n—oo n2 B
» Hence lim a, # 0. By the Divergence Test, the series is divergent.
n— oo
Solution 2:

» Another possibility is to use the Root Test:
. . n
lim /|a.| = lim = = co.
n—oo n—
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Question 10

10. Does the series

converge or diverge? Show your reasoning and state clearly any theorems or
tests you are using.

Solution 1:
(nH)" nl.,
> Let dan = F = F)
» . Since | 1
. nl . -
lim — = lim -(n=2)! = o0,
n—oo N n—oo n
we have
lim a, = lim (n—l)n =
n— oo n- n—oo n2 B
» Hence lim a, # 0. By the Divergence Test, the series is divergent.
n— oo
Solution 2:

» Another possibility is to use the Root Test:

. . n!
lim /|a.| = lim = = co.
n—oo n—

N ]
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Question 11

111. Find the rac,{ius of convergence and interval of convergence of the power
series »>7, (_\/15) (x—=13)"
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Question 11

111. Find the rac,{ius of convergence and interval of convergence of the power
series »>7, (_\/15) (x—=13)"
(=1)"

> Set a, = (x —3)". Using the Ratio Text,

. Vvn
= lim x—=3|=|x-3|
n—oo |an| n— oo \/n+]_| | | |
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Question 11

111. Find the rac,{ius of convergence and interval of convergence of the power
series »>7, (_\/15) (x—=13)"
(=1)"

> Set a, = (x —3)". Using the Ratio Text,

. Vvn
= lim x—=3]=|x—-3|
oo Jan]  mso /7n+1| | = |
> Hence, the radius of convergence is 1, and the series converges absolutely
for [x —3| < 1,0r2<x < 4.
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Question 11

111. Find the radius of convergence and interval of convergence of the power

series »>7, (_\}E)n (x—=13)"

> Set a, = (=1) (x —3)". Using the Ratio Text,

. Vvn
= lim x—=3]=|x—-3|
oo Jan]  mso /7n+1| | = |
> Hence, the radius of convergence is 1, and the series converges absolutely
for [x —3| < 1,0r2<x < 4.

. = (=D"(-1) 1
» For the end points, when x = 2, the series is Z (7 = Z —
n=1 \/E n=1 \/ﬁ

which is divergent since it is a p-series with p = % < 1.
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Question 11

111. Find the rac,{ius of convergence and interval of convergence of the power
series »>7, (_\/15) (x—=13)"

> Set a, = (=1) (x —3)". Using the Ratio Text,

. lany] . vn
= lim x—=3]=|x—-3|
oo Jan]  mso /7n+1| | = |
> Hence, the radius of convergence is 1, and the series converges absolutely
for [x —3| < 1,0r2<x < 4.

- N el G N G VA
» For the end points, when x = 2, the series is Z (7 = Z —
n=1 \/E n=1 \/E
which is divergent since it is a p-series with p = % < 1.
-1)"(1
» when x = 4, the series is Z (V) which is convergent since it's an
n=1 \/E
alternating series, and b, = \% is decreasing and nILngo 7 0. (See the

solution to Problem #3 for details.)
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Question 11

111. Find the rac,{ius of convergence and interval of convergence of the power
series »>7, (_\/15) (x—=13)"

> Set a, = (=1) (x —3)". Using the Ratio Text,

. lany] . vn
= lim x—=3]=|x—-3|
oo Jan]  mso /7n+1| | = |
> Hence, the radius of convergence is 1, and the series converges absolutely
for [x —3| < 1,0r2<x < 4.

- N el G N G VA
» For the end points, when x = 2, the series is Z (7 = Z —
n=1 \/E n=1 \/E
which is divergent since it is a p-series with p = % < 1.
-1)"(1
» when x = 4, the series is Z (V) which is convergent since it's an
n=1 \/E
alternating series, and b, = \% is decreasing and nILngo 7 0. (See the

solution to Problem #3 for details.)

> Hence, the interval of convergence is 2 < x < 4.
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(—1)"
(b) Find 32724 W
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(—1)"
(b) Find 32724 W

(a) When \x| <1, we have |x?| < 1. Therefore

o = i = Sra() = (- 1),
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(b) Find 37 ooV
(a) When \x| <1, we have |x?| < 1. Therefore
L = i = N () = Y1)
> (b) Integrate both the left and right hand sides of (a) to get

32 (—1)"x*"dx = fﬁdx
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12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(b) Find 37 ooV
(a) When \x| <1, we have |x?| < 1. Therefore
L = i = () = (1)
> (b) Integrate both the left and right hand sides of (a) to get
32 (—1)"x*"dx = fﬁdx
> Therefore 32 [(=1)"x*"dx = [ Tz dx
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(b) Find 37 ooV
(a) When \x| <1, we have |x?| < 1. Therefore
L = i = () = (1)
> (b) Integrate both the left and right hand sides of (a) to get
32 (—1)"x*"dx = fﬁdx
> Therefore 32 [(=1)"x*"dx = [ Tz dx

2n+1
> Therefore ) 7° (-1 ”ZHH = arctanx + C.
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

_1 n
(b) Find 32724 W\)f)z-%—l
(a) When \x| <1, we have |x?| < 1. Therefore
L = i = () = (1)
(b) Integrate both the left and right hand sides of (a) to get
32 (—1)"x*"dx = fﬁdx
Therefore 3% [(=1)"x*"dx = [ Tz dx
Therefore 3~ (-1 ”iﬂl = arctanx + C.
Letting x = 0, we have C = 0.

v

v

v

v
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(b) Find 37 ooV

(a) When \x| <1, we have |x?| < 1. Therefore

L = i = () = (1)

(b) Integrate both the left and right hand sides of (a) to get
32 (—1)"x*"dx = fﬁdx

Therefore 3% [(=1)"x*"dx = [ Tz dx

v

v

2n+1
Therefore 3~ (-1 ”ZHH = arctanx + C.

v

v

Letting x = 0, we have C = 0.

2n

+1
> Hence, we have > ° (—1)"3 5 = arctanx. Let x =

Bl
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Question 12

12. (a) Show that 3" (—1)"x*" = ﬁ provided that |x| < 1.

(b) Find 37 ooV
(a) When \x| <1, we have |x?| < 1. Therefore
L = i = N () = Y1)
> (b) Integrate both the left and right hand sides of (a) to get
32 (—1)"x*"dx = fﬁdx

> Therefore 32 [(=1)"x*"dx = [ Tz dx
> Therefore ) 7° (-1 ”iﬂl = arctanx + C.
> Letting x =0, we have C = 0.

n x2n+1

> Hence, we have > ° (—1)"3 5 = arctanx. Let x =

Bl

oo —1)" T
> We get > .°2, 7(2”;(\}3)2”1 = arctan % =z
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