




3
5 4

5

2
3
+ 2

+
3

2

2 + ln 2

( )

0 ( ) = 7 + cos

00 ( ) = 9 2 + 6
00 ( ) = 1

00 ( ) = 0

=
1
2
+ (2) = 1

2

2
=

3

8
(4) = 4 0 (4) = 3

100 2
700 10

( ) ( 1 2)

1 2

1
2 2 + 1

7 3

5 1 4



3

(3 2 + 3)3

( 4 )

5

3
cos

3

2 2 cos ( 3)

1
2
cos2

1

cos 1 2 sen

1

(1 + )
2

3 + 2
2

2 + 2

1
1 +

1

21

2

ln (4 )

( + ¡ )
2

(3 + 1)2

3 1

( + ) =
1

( + 1)
( + ) +1 + ( = 0 = 1)

(2 + 1)4

4



100

=1

( 1) 2 ¡1

=0

( 1) cos ( )

+2

=

2

=1

( )¢

= 0 0 = 1

1

2
+

1

4
+

1

6
+

1

8
+ +

1

50

1
1

3
+

1

5

1

7
+

1

9
+

1

15
1

5
+

2

5

3

5
+

4

5

5

5
¡2 + ¡1 + 0 + 1

3 4 + 5 6 = 0

0 = 1 0 = 3 0 = 5

=1

2 (1 + 3 )

99

=3

1 1

+ 1

2

=1

3

=1

( + )

=1

= 78



1 = 3 2 = 4 3 = 1

=
1

3

3

=1

2 =
1

3

3

=1

2 1

3

3

=1

2

= 1 1

¡1

=0

=
1

1

¡1

=0

=
[1 ¡1 + ( 1) ]

(1 )2

¡1

=0

=
¡1

=0

¡1

¡1

=0

( + ) =
(1 )

1
+

[1 ¡1 + ( 1) ]

(1 )2

99

=0

( 1)
1

2

100

=1

( 1) ¡1 1

2

¡1

40

=1

2

( 3)
+ 5

40

=1

2

( 3)
+ 5

99

=0
2

lim
k k!0

=1

(2 2 5 ) ¢ [0 1]

lim
k k!0

=1

4 2 ¢ [0 1]



lim
k k!0

=1

cos( )¢
2

lim
!1

=1

3
2

3

lim
!1

=1

2 +
4

2
4

lim
!1

=1

4 1 +
3

2
3

lim
!1

=1

3

1 + 3

lim
!1

1

=1

1

1 + ( )2

lim
!1

=1

4

5

lim
!1

1 1
5

+
2

5

+
3

5

+ +
5

lim
!1

=1

3

2 + 5

lim
!1

=1

3

2 + 3 (3 )

1

0

(2 )

0

¡4
16 2

1

¡1
(1 )

5

0

( ) ( ) =
0 3

3 3 5



5

1

( ) = 1
5

3

( ) = 4

5

1

( )
1

1

( )
1

5

[ 3 ( )]
3

1

( )

( ) 0 [ ] ( ) 0

( ) 0 ( ) 0 [ ]

( ) = 0 ( ) = 0 [ ]

( ) 0 ( ) = 0 ( ) = 0 [ ]

( ) ( ) [ ( ) ( )] 0

( ) ( ) [ ]

( ) ( )

3

1

1

1 + 2

3

1

1 2

¡1 2

( 3 )

0

¡1

2

2
+

1

2



( )
:

( ) =
1

1 + 4

( ) =
1

1 + 4

( ) =
1

¡1
1 + 4

( ) =
1

¡1

2 1 + 4

( ) =
¡1

2 1 + 4

( ) =
sen

0

( 2 + sen )

( ) =
3

1 + 4

( ) =
3

p
ln

( ) =
ln

0

( )

( ) =
2 ln

0

( + 2) 1

( ) =
0

2 1

1 + 3

( ) =
0

( 2¡ 2)

( ) =
1

0

1
2 + 1

+
0

1
2 + 1

0

( ) = ( )

( ) ( 2) ( 2)



( ) =
2

4

p
2 (2) 0 (2) 00(2)

( ) (1) = 0

( ) =
0

( ) ( )?

= 1

= 1

= 1

( ) 0 20 ( ) =
20

( ) ( ¡ )

( )

( )
( )

= ( ) + ( )

( ) 0( ) = 5 + 2 (2) = 7
5 + 2

( )
= 2 ( )

(3) = 5 ( )

( ) ( ) =
( )

= 0

( )

¡1

¡8
5 2 3 5

8
2

¡1

¡2

5 + 1
3

1

0

( 2 + 2 )
2

ln 3

¡ ln 3

( + 1)

0

¡4
+ 1



3

1

6 2

1

2

3 + 3
3

1

2 + 1
3 + 3

4

1 2 (1 + )
2

3

0 1 +

0

¡4 ln 3

ln 2

0

3

2 3 1

1 (ln + 1)

4

8

cos (2 )

sen3(2 )

2

0

5 sen cos

(1 + sen2 )2

[ ] = 0

( ) =
+

+
( )

( ) =
1



= 2¡ 2 1

= 3 1 + cos 0

= 3 2 + 6 + 9 3 3

= (1 )1 3 7 2

= 4 2 2 2

= ln = ln (2 ) 1 5

= 2 sen = sen (2 ) 0

= 2 = 2 4 1 1

= 4 2 = 2 2 3

+ 2 = 3 4 + 2 = 0 2 2



= 2 2 =

= 5 = + 6

= 3 2 = 1

= = 6

= 2 = 4 = 1 + ( + 1)2

= 144 2 = 48+
2

2

( ) = 2 1 0 3

( ) = 1 [ 1 2]

2

1

( ) = 4 ( ) = 4

[1 2]

= 3 + 5 = 1 = 4

= 2 3 2 = 1 3 = 7



sec (sen¡1 (3 4))

log5 (2 + tan¡1 ) log5 = 1

:

= sen¡1 2

= cot¡1 (1 ) tan¡1

= ln (tan¡1 )

= tan¡1( 5)

= csc¡1 ( )

1 4 2

3 + 4 4 2

1 2

7 + 3 2

sen

1 + cos2

3

1 + 32

5 2 2

(1 + 2) tan¡1

sen¡1

1 2



1

0

4

4 2

1 1 + ln2

2

1

8
2 2 + 2

2

p
2

sec2(sec¡1 )
2 1

1 2
= sen¡1 +

1 2
=

1 2
= cos¡1 +



2

4 + 9 2

4 + 9 2

16

2

1

2 ln

1 ln

1 ln2

ln

+ 4 ln2

1 +

1 +

1

+ 1

1
5

(sec + cot )2

1

1 + sen

1 sen

cos



1

+ 1

1

+ ¡

+ ¡

1

2
1

8
2 2 + 2

sen (3 )

2

0

¡ 2

2 ¡ 2

1

ln

1

2 ln

cos ln (sen )

2

1

tan¡1 ( )

¡ cos

sen (ln )

cos ( )



+ 4
2 + 5 + 6

1

( + 1) ( 2 + 1)

( 1)2

1
2 3

2

2 1

3 2 + 1
2

ln

ln
2

sen

1 + cos2

1

1 + cos

ln (1 + 2)

4 + 1

5 3
2 2 3

sen¡1 ( )

+ 1



+ 4

2 1

3 2 2

p

4 + 2 1
3 +

3 2



lim
!2

2
2 4

lim
!3

3
2 3

lim
!0

3 1

2 1

lim
!0

ln (cos 3 )

2 2

lim
!0

sen

1 cos

lim
!0+

3 1

lim
!0

+ 2

0

lim
!0

0
1 + sen

lim
!1

2

2
4 ¡ 2

1

lim
!1

8 2

12 2 + 5

lim
!1

100

lim
!1

1 10

ln

lim
!1

ln ( 2 + 2 )

ln

lim
!1

ln

ln (ln )

lim
!1

( 2 ¡ )

lim
!0+

1

lim
!1

¡1

lim
!1

[ ln (1 + 3 )]

lim
!1

[ ln (1 + ¡ )]



lim
!0+

( 2 ln )

lim
!1

( 2 ln )

lim
!0+

[ln ln (sen )]

lim
!1

[ln (2 ) ln ( + 1)]

lim
!0+

[ln (2 ) ln ( + 1)]

lim
!0+

cot

csc

lim
!0+

2

lim
!1+

1 ( ¡1)

lim
!1

(ln )1

lim
!1

1 ln

lim
!0+

lim
!0+

( + )1

lim
!0+

(1 + 2 )1 (3 )

lim
!1

(1 + 2 )1 (2 ln )

lim
!0+

(1 + 2 )1 (2 ln )

lim
!1

(2 + 1)1

lim
!1

1¡ 1

1
= ln 0

lim
!1

0 1 + = 0

0 = 1 1+ 2+ + = 1

lim
!0+ =1

1

= 1
1

2
2 =

=1

0+
=1

1

=1



( ) =

1¡ 1

+
1¡ 1 ¡1

1¡1

1 1
0 = 1

( ) = ( )
1

1 1

lim
!1

( ) = ln 1¡ 1

+
1¡ 1 ¡1

( ) =
1

1 +

(1¡ 1 )( ¡1)
( )

lim
!1

( ) =
1

1 1
1+

1
1+

1¡1



¡2

¡1
5

1

2 1
1

+1
0

1

0

¡2

0

¡1

2

1

4

¡ 2

1

2 ln

1

0

¡

1 + ¡

1

1 (3 + 1)
1

¡1
2 + 2 + 2

10

2 2 4

¡2

¡3 (6 + 3 )2

1 ln 2

0

¡1

2

1

0

ln

2

0

+ 1

4 2



8

¡1
1 3

1

¡1
5

¡1 (ln )3

2

0 1

1 (ln )
1

(ln )

1

¡1
( ) = 2

1

0

( )

1

¡1
( ) = 0

( ) =
1

2
¡ 2 2 ( )

1

¡1
( ) = 1

=
1

¡1
( )

2 =
1

¡1

2 ( )
1

¡1
( )

2

( ) =
1 ¡ 0

[0 )

1

0

( )

1

0

( )

1

0

( ) ( )

1

0

2 ( )



1

0

( )2 ( )

( ) =
1

0

¡ 4

4

( ) =
1 ¡ = 4

¡ ( ) =
1

0

¡1 ¡ +

¡ (1) = 1

¡ ( ) = ( 1) ¡ ( 1) 1

+ ¡ ( ) = ( 1)!

0

( ) =
¡1 ¡

¡ ( )
[0 )

1

0

( ) = 1

1

0

( ) =

1

0

2 ( ) = ( + 1) 2

( ) = ¡2j j

( ) =
¡1

( )



3

0

0

¡1
( 2 2 )

3

0

1

0

2 2 +

ln 3

0

ln 2

0

2 +

1

0

1

0

(3 + 1)2 1 0 1 0 ln 3

4

1 2 2 2

2
0 1 1 1 +

1

1 + 2
3 0 1

1

2 + 2
= 1 +

1 3

2

1

¡1

0

1

¡2

2¡

2

3

1

2

¡

3

2

0

p
4¡ 2

¡
p
4¡ 2

1

0

1¡ 2

¡ 1¡ 2



ln 8

1

ln

0

+

1

0

4¡2

2

( )

1

0

1¡ 2

¡ 1¡ 2

( )

2

1

2¡

¡2
( )

4

2

¡2

2¡
( )

ln 2

0

¡

0

( )

1

0 0

( ) +
2

1

2¡

0

( )

1

0

1

0

( ) +
1

1

ln

( )

1

0

1

1¡
( ) +

2

1

1

¡1
( )

4

0

2

p

3
3 + 1

1

0

1 2
3 + 1

1

0

1

3
p

4 4

1

0

1
2

: 1 1 ( ) =
1

: 1
1 3

( ) =



: 0 1 0 2 ( ) = 3 3

( ) = 1 2 1 2

0 1 0 4

1

0 ¡
= + =

1

¡1

p
1¡ 2

0

3

¡3

p
9¡ 2

¡
p
9¡ 2

2

¡2

0

¡ 4¡ 2

( 2 + 2)

1

0

p
1¡ 2

0

¡( 2+ 2)

1
p
2

0

p
1¡ 2

¡ 2+ 2

1

1
p
2
p
1¡ 2

8

6

0 0

1

0

1

0

1

1
p
2

1¡ 2

¡ 1¡ 2

1

1
p
2

p
1¡ 2

+

p
2

1 0

+
2

p
2

p
4¡ 2

0

4

0

1

0

2

4

1 sen

1

3 2 cos



1

0 0

¡ 2

1

0 0

¡

1

0

0 4

0 2

5 ¡

1

0

1

0

¡( +2 )

1

0

1 sen

2

0

4¡ 2

0

2

4

0

¡2

1

¡ 2

4

+
2

0

1

2

4

1

0

1

0

¡( 2+ 2)

1

0

1

0

1

(1 + 2 + 2)2

1 1 1

1

= 4 2 2

+
2
+

3
= 1

= 2 + 2 = 1 2 2

= 2 + 2 2 + 2 + 2 = 2



1 2 3 4 5 1

=
1

!
= 2 + ( 1)

=
2

2 +1

=
1

2

1 2 3 4 5

1

+1 = ( + 1) 1 = 1

+2 =
+1

1 = 2 2 = 1

1 1 1 1 1

1 1 1 1 1

1
1

4

1

9

1

16

1

25
3 2 1 0 1 2

1 3 5 7 9 11

= ln (3 )

=
sen

= (( 1) + 1)
+ 1

= ( 1)
2 + 1

= ( 1)
3 2

2 + 1

=
3
3

=
ln

ln (ln )



= 0
ln (2 + ¡ )

=

2

0

3

0
8 3

=
1 + 2

3 + 5

= ln ln ( + 1)

=
ln ( 3)

=
2 1

3

=
( 4)

!

=
3

1

= 1
1

= ln 1
1

3

=
+ 1

= ( + 4)1 ( +4)

= (1 cos (1 ))

= 31 1

= 1
2

2

=
(2 )!

2 (2 2)!



1

=0

¡2

1

=1

1

1

=1

22

1

=0

2 2

1

=0

( 1) (ln 2)

1

=1

(ln 2)1¡

1

=1

1
3 2

1

=1 !

2
1

2
+

1

3

2

9
+

4

27

8

81
+

1

=1

( 1) +2 5

( 6)
1

=2

( 1) +2 ( 6)

3
1

=2

( 1) +1 22 81¡

¡ + ¡2 + ¡3 + ¡4 + 0
1

=0

(1 ) 0 2

1

=0

(1 + )

(1 + ) +1 0 0

1

=1

(1 + )1¡ (1 + )2 0 1 + 0



1

=0

( 1)

1

=0

2
= 0

1

=0

¡ 2

1

=0

(ln ) 0

1

1

=0

( + ) =
1

+
(1 )2

¡1

=0

( + )

1

=1

(
1 1

+ 1
)

1

=¡2
( ¡ 1¡ )

1

=1

1

22

1

=1

( 1)
1

1

=1

1
3

1

=0

cos ( )

1

=1

(ln )

1

=1

2 ¡



1

=1

!

10

1

=1

+ 1

1

=1 2
2

1

=2 (ln )
1

=1

3
32

1

=1

( + 3)!

3! ! 3
1

=1 !
1

=1

!

(2 + 1)!

1

=1

2¡

1

=1

1

2 + 1
1

=2

1

(ln )2

1

=1

1

( + 1)
2

1

=1

1

3 + 1

1

3 + 1

1

3
1

=1

3

+

3

+

3

+
=

3

2

1

1

=1

+ 1
5 2

+ 1
5 2

+
5 2

=
2
3 2

3
3 2

1

=1

1

2

1

2

1

2

2

2
=

1

2 ¡1

1

=1 3 + 1 3 + 1 3
=

1

3



1

=3

1

ln (ln )
ln (ln ) ln 3

1

=1

1

3 1
=

1

3
1

=1

10 + 1

( + 1) ( + 2)
=

1
2

1

=2

1

ln
=

1

1

=1

(ln )2

3
=

1
2

1
1

5
+

1

25

1

125
+

1

625

1
1

2
+

1

3

1

4
+

1

5
1

=3

( 1) +1 1

ln
1

=1

( 1)
+ 1

1

=2

( 1)
ln

ln 2

1

=1

( 2) +1

+ 5

1

=0 + 1
1

=1

2

1

=1

1 + cos
3

1

=0

¡

1

=1

!



1

=0

1

2¡

1

=1

¡1 2

1

=3

ln

1

=2 ln

1

=1

22

1

=2

( 1) +1 1

ln
1

=0

¡ 2

1

=0 + 2

1

=0

( + 3)

5

1

=1

( 1)

2

1

=1

( 1) +1 ( + 2)

2
1

=0

3

!
1

=1

= 0

2 2 ( ) :

( ) = ¡2
0 = 0

( ) = 0 = 3

( ) = 4 2 3 5 + 4 0 = 0



( ) = 2 ( )
( ) = 0

( ) =
1

1
0 = 0

( ) = 1 + 2 0 = 0

( ) = ln (2 + ) 0 = 1

( ) = 2 +
3

3
9¡ 2

0 = 1

( ) = 2 ( ) ( ) = 4 +

0 = 0

4 2

( ) = 4 + 2 2
0 = 0

( ) = 2 ( ) ( ) =

0 = 0

0 15

( ) = ¡3
0 = 0

( ) = 0 = 0
1

=0 !

1 + ln 2 +
(ln 2)2

2!
+

(ln 2)3

3!
+

(ln 2)4

4!
+

1

=0

¡

!

2 2 ( )
( 0 0)

( ) = ln (1 + ) ( 0 0) = (0 0)

( ) = 3 4 + 14 3 + 3 2 ( 0 0) = (2 1)

( ) =
2

2
( 0 0) = (2 1)

2 2 ( )
( ) = 2 2 + 3


