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14. Cosx=1- 1+1-At...
cos) =1+ + - ...
-1- t + -+ ...

↑ - t + t =24 - E + t = 1) Estimatere

Using the Alternating Series Estimation Theorem
the Error is at Most to "to as desired.

13.eY=1+ x + k + k +H-...

e

- 5
=1- + +H +El,...4! 4
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= 1- 5 +01... to

I

= 1 - 5 + 78 -z+ ...

~1 - 5 + =t- to + to = E3 aEstimate

Using the Alternating Series Estimation Theorem
the Error is at Most he to as desired.

16arctanx = x - k3 +15 + 1....

arctan) = 1 - 5 +5 - H+...

~1-5 + =Es - +5 =c #stimate

Using the Alternating Series Estimation Theorem
the Error is at Most- as desired.
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1.ex =1+ x + 1 + 1 + 1 + 5...

t =e =1+ (- 1) + (1" + E1 +HY + (1E
=1-1 + 1 - 1 +- 1+...4! S!

= I -t+ 1...
x + - 5 =z - 5 =z =5s Estimate

Using the Alternating Series Estimation Theorem
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24 18

18.sinx =x -k + k-E,t...
sin) = 1- - t, ...
-1 - 5 + t...

=1-b =c ↓stimate

Using the Alternating Series Estimation Theorem
the Error is at Most to "to as desired.
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144* T ·
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~1- z + b - +8 =18 - E + 55- to -48 <Estimate
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the Error is at Most toy too as desired.
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-
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=

tps Estimate
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22.(n(1 + x) =x - 1 + 10 -1 +5E +...

(n2 =(n(1 + 1) =1- z + 5 - 7 + 5+...

w1 - z +5 -t+
=50 - 25 + 20 - 5+ t =e C =stimate

Using the Alternating Series Estimation Theorem
the Error is at Most -as desired.



23.Cosx =1 - 1 + 1 -1...

cos(t) =1 -E +" - AT...
2-- Iy + it... 24

b
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L
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- (+1)2qu
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+ y

Need (8xK I
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|xk
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33. SOX"cos(6x4dx =)6x39511h(64412ax =)6x38511anxre dx

-R=a

=> 71162n+1xY dx =9(11-y2n
+ 1x4n + 4

+ C

(2n)! n=0
(2n)!(4n + 4)

*a STILL (after integration)
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34. I -12

(1+ 7x(z
= x)i(+ xx) =x( (x) -
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1xk/
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-A 211272x =Ht1uyn-
R=

- [B((n+1n+ nx
-
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36.(X-cos(X3)dx =)x28(1)-(x)2 dx =1.x28511xo dx
n
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=> 'Stixbut
a
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33. continued... -- + Es 12

2o
D

360

-0
= 5 - +1.... - 10 - 0 +0....)

360

~5 - T8 = to -t8 = E8< estimate

using the Alternating Series Estimation Theorem
the Error is at most to it as desired.

2n+ 2

36. Exarctanxdx =fxtlaax =Max
2n+
3+2

=
711"x
n
=0(2n + 1)(2n+ 3)

O

n=0 n
=1 n=2

3 5 7

*
-

X
t

X

- 1. 3 3.5 5.7
....E.

- (-(-... - 10 - 0 +011...

- - r 323 15

o
t

=
- to ... 480

I
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using the Alternating Series Estimation Theorem
the Error is at most too has desired.
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37. C.'sin(x2)dx =).'51((x2Ya
r

dx =1'got-luxYN dx

n
=0 n =1

4n+31 <

- 2711x -
X
3

X
7

to -9

n=0(2n+ 1)!(4n+ 3) 0
1.3

-

3!. 7
w

U
I

= - +... - (0 - 0 +0....)

v < Estimate

using the Alternating Series Estimation Theorem
the Error is at most toas desired.

0.(

38.(
- x3dx =1tg(x3)-ax =gtlux)TER

n =0 n
=1

x
Y

t
X
T
-

I
= oxori,a 2! T

*d

o

O

= I - (t t (-... - 10-0 + 0....
13
128

t 128 - , , ,

= I - T
↓

atthere14
T T

t- E - ar -...

~E -

=2 - 5 =5pc Estimate

using the Alternating Series Estimation Theorem
the Error is at most he too as desired.
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n =0 n
=1 n

=2

39711"2
n + 2

- 2 - 20+ 1.n=0 34

Geometric

a
=4 sum -r =

1(n = 15-
v= - 2

3

8Muscle to EX" = Ex form

3/5

·H2ht2-22gotth2 =4E(v =4)tv=

41+1 + + +. =e

ex =1+ x + 1 ...

42711π2 =cosπ = - 1

n
=

0 (2n)!

cosx= 5(11"x2n
n=0 (2n)!

42.8711494π2 =97117π2 =H11(224.
n=0 4"(2n+1)! n =0 22(2n+ 1)! n

=0(2n + 1)). [

Flip to the front

- 2871)2n
+1

=csinRE-in
=

0 (2n+ 1)!

sinx =(11-x2n
+1

n=0(2n+ 1)!

In 20

Ca 7912+an+1extra 71723 i -π&H11(2π)an
43. [

n=0 22(2n)! n
=

0 (2n)?
n=0

4" (2n)!

cosx=2717"x2n
-icosT= π.0 =0

n
=0(2n)!



44. OFMA =971uπ2
=

8711(3
=cos(5) =EE

n
=063(2n)! n

=

0 (2n)!

cosx = tlluxe

46.oxnt' = xgk=x go(xixex ex=8+r

#
OR

46. -5 + 5 - + -... =(arctanY) - 1 = I 1 = π

arctanx= x -k+ 15- 1,-... arctan1 = 1
- 5 +-t...

missing

& I
x.1 - + x2! - 23.3! t 24.4! - . . .

ex =1+ x +k + k,+...
↑

-1- z + E - (3+ t,... not alternating,so "absorb" minus

21 3!

= 1 + Hz) +t tH-. =e
-E

I48. "cuti = tl12Hr=(n(1 + t) =(n()(n)1 + x) =xn+
n
=

0

49. CoFl =8 1
n
=o(n+1)(5)2n

+ 1

n=0(n+ 1)(5km
F=5(112

=B&H (rta
-

2n+ 1

-> B arctan ( = B

arctanx=&*fllxat



I
50. * (1)

= Carctani) - (1 = π-2n+ 1
n
=

2

4 missing
Check!

n=0,1 terms

n 2n+ 1

arctanx = 711 x
n
=02n+ 1

arctan = 1 - 5 +- t...
n=0n=1

missing
0o

0
o %

o
51, lim sin(3x)-3x

Xt0 x-arctanx cifin Bcos(ext3 lim-9sir,
TR

2X

(1+ x2)2
x +x2)-

4x1 + x2)Y2x)
7

- 27cos (3x(70
- 27#kin 2
I

I
x + x2)2.272x-2(1+ x4(2x0

(1+ x2)4
Messy Quotient Rule
& Makes Series Nicer

Now Series

him sin(3x)-3x=lim 3x - (x+kx1.. - 3x atch!
Xt0 X-arctanx x50x-(x-13+1,.. (

7

= lim
- 2x3+ 5x...

x-> 8 * - 5 + 1.... ↓x3

-z + 33x2..7O=lim 5 !

x-> 0 - - 5 + ki..10
- 25 =-2
t

2

I I
O 1 1

% - x- 2xT
O

32. Lim Xe*-arctanx * lin xex+ex - +xz =linxx+ ex + e +
-

xto In11+3x) - 3X ('H X50 3 ↓H x-> 0
(1 + x22

1 + 3X
- 9 7 - 9

(1+3X)2
- x1 + x3 z + (1+ x7- (2x)

=-
2

3(1+ 3x)-x -3(1+ 3x)
-

(3) I



- I continued
T

Now series -> -

T

lim Xex-arctanx
= lim

X(1 + x + A +kc+...) - x-k+k=-...
x+0 (n(1+ 3x) - 3X

-

"toex-PEELE" +-Ex...
x+0

-2 + 27X"....
3

- lim X2+13 + k3 +- ...x 2
*-> 0

- ax2 + 2x3 +z

= tim1 + + +-
-z + 1.... 7 O

&
-

r
=-
I atch!-

- 9
- I
2

53. Study Related Series

&a Converges by RatioTest because
6 O

= lim Gc=kimo t= lim atthe wan Tim FAT
(n+1)n!

Therefore, lime = 0 because otherwise, if him onto then the

series 5Awould Diverge by the nth Term Divergence Test,

which would contradict our proof of Convergence above.



54. Study Related Series

&inthe Converges by the Ratio Test because

(n+ 1)"(n+1)(n +1)n!

cl=limtintv=in+ il?. (3,I
n! (3u+3)!

(3n)!
(3n+3)(3n+ 2)(3n+1)(3r)!

T

C i -O

= lim (n.n+1, - OLI
3n+ 3 3n+ 2 3n+ 1

3(n+ 1) -

Therefore, lim inthe =0 because otherwise, if him
and

nt>o (n)!70
then the

series &init would Diverge by the nth Term Divergence Test,

which would contradict our proof of Convergence above.

3)Scos(x4 - 1+1"dx = (S0tln(x-1 + x"dx =1fixr-1+ kax2

= (1 -+ +-x... -1+ Ed
n=0 n

=1 -

cancelled n
=2 higher

=> 711"xYm
n = 2(2n)!

dx =Rxi + c

3 .(sin(xY-x"dx = /Rear- x"dx = (Cotixnxe

=(x
=

- x3 + x.... - x-dx
n =0n= 1n

=

2

Cancelled
-

Keep
4n+ 3

=> goyntax=(4n+3)
+ C



57.(1 - cos(X4dx =11-Exadx =11- 2717x4 dX
n=0(2n)!

Y

- (1 - 11 - 14 - 16 - x + --)dx
caneled Reepn = 1 higher

- j-gtxYdx = 12fltMe dX
(2n)!

-> CIIntXUTe

50.(1 - x- - e-x-dx =11 - x2-C7xdx =11- x--gtvdx
S

= (1 - x=-1 - x-1" - to...dX2!
n =0n

=1
↳

Cancelled
keepn=2 higher

3

= I-2711n dx =Exd

- Statein
-L

5.Jarctan(2x1-2x+8x3dx = (H1(x11
+1

- 2x + 8dx

=> E(1122cn+'xan
+
- 2x + 8dx

8

= (2x -
23x
t
23x
....

- 2x + 2xdx
3 S

n
=

0 n= 1 Ls keep n =2 higher
cancelled

=> I20+1122nt xan
+
dx =ReantIxor

an

+ C



60. arctanx =) ,, x = (1 zxy+x = (EFx)"dx =1H1*x'dx
- 8711"x2n

+ 1

+770
2n+ 1

n
=0 r

Expand to solve for +C.

arctaux= x
-k+k-... +C Finally,

2n+ 1

Test x= 0 arctanx = (11"X-O 2n+ 1
n
=

0

arctano
=0-0+0 .... + c Ec = 0

61. Method 1: Integration

(n(1 + x) =31) xdx = )1zx)dx =((Eudx =1071)"xwdx
-O

- gxte N

Expand to solve for + C

en(1+ x) =x -1+ 1... + C Finally

en(1+ x) =2(1)rxn
+

Test x= 0
n
=

0 n+

(n(z30 - 0 +0... +cz( =0

Method 2: Definition Chart Method

f(x) =(n)1+ x) f(0) =(n) =0

LE FIXFLIxT
f(x) =0 = 1

= - x1 +x)
- 2

+ "(0) =πo = - 1

f"(x)
=xx)3 =2x1 + x)-

3 f"(0) =073 =2

+ ""(x) =(πExy =- 6(1+ x)-
Y f(Y(0) =0(4 =

- 6

↑ ↑



MacLaurin Series formula
2-b

O I
- I T

1 (4)
f(x) + f10x + f"()x-+ fj)x" + f(0)xY+ ...

2! 3! 4!

-x
- 1 + 2x3 - 31TR

-

..I

4.3!

-

x- 1 + x0-XY... =tluxn+1 Math

6) 2. Method 1: Definition Chart Method

f(x) = cOSX f(0) =c0s0 = 1

f (x) = - Sinx f '(0) = - sinO= 0

f "(x) = -cOSX f "(0) = - c0s0= - 1

f'" (x)= sinX -
"(0) = sinO = 0

f(Y)(x) =cOSX - (0) = C0s0 =1

↑ ↑

MacLaurin Series formula
- I O I

I O T
T

-> (0) + f'(oix + -"(0)x21f'(8Px3+ f(4)(x"+...
2! 3! 4!

=1 - E + 1 - x+... =EX2n
n=0(2n)!

Method 2: Differentiation

cosx = xsinx =d gtInxantCOt1YRnt1x2EE,T
n
=0(2n)!

(2n+ 1)(2n)!

OR Optional Method 3: Integration

cosx = - (sinxdx=-(x-x +E -*...dx
= - x + k3 - E + E-...dX



L 7
COSX == k + xy - xya... + C2

-

Test x = 0

↳

cos= - 0 + 0-y4... +cEc =1

Finally, cosx = 1-k+1-tt...=8711x2
n=0(2n)!

63. Method 1: Definition/Chart Method

-> (x) = sinx f(x) =sinO =0

f'(x) =cOSX f(0) =C050 =1

f "(x) = - Sinx f"(0) =- sinO = 0

f '"(x1=-cOSX ->"(x)=-cos0= - 1

f(x) (x) = Sinx -)
(4 (0) =sinO = 0

↑ ↑

MacLaurin Series formula
O

O
O I

f (0)f'loTx + -"Lox2+ fioYE + f(Y),x" ...
2! 4!

- X -0 +x5-... =71)"x2,
n=0 (2n + 1)!

Method 2: Differentiation
3

sinx =tx - cosx =yx - y-k +-+...
- A - 1 +1 - 1+
=0 + t.2x - 1.4x+6x5....4!

4. 3! 6.5!

-x- k + i-... =2711-x2
+

n
=0(2n + 1)!



Method 3: Integration

sinx =(cosxdx = (1 - + 1 - 1 ...dx
&

=x - x3 t- +... + C
21. 3

-x- x3 + x- x
1

O

: +... + CY
Test x = 0

O

sind0 -0 +00+... + c Ec = 0

Finally, sinx = x - *3+k.... =E71-x2n
+

n
=0(2n + 1)!

64. Method 1: Integration

en(s + x) = (x+ xdx = (xi+zax =3 H+)dx
*

=>t-dx = )5+1Xwdx = )C1,MaxE

T

=FIIxrToC
n
=

0

=>pand to solve for + C

en(3+ x) =3
- 4 t x- x" +... + C33.3 34.4

n
=

0 n
=(n=2

Test X= 0

O

In 3 = 0 -070-... +czc= ln3

Finally, Cn(3+x)=Etix ↓In 3



Method 2: Substitution
Log Algebra

(n(3+ x) =(n31+ E = (n3 + (n(1+ 5)

= ln3 + (112(n+1
n=0 n+ 1

= lus +flxutrs Match

OR,-
Method 3: Definition / Chart Method

f(x) =(n)3 + x) f (0) = ln3

f(x) =t-x
=

5STAR -"(0)=
f(x) =2

(3+ x(3

f(x)(x) = - 6 lolEE
(3+ X)Y

↑
↑

Machaurin Series formula

lu3 t
Ia I -

+(0+ f'(x + f"(Yx-+ f(x3+ f()x"+...3! H!

= lux +x - 23-X" +3X3-,M,
t= en3 + E - x2x- ,x,hy -+C

= ln3 + (11-xn
+1

n
=03n+ 1,(n+ 1)


