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sin x Z

[�\^]`_ba

adc e  �f
dom f = R Z �6 Qg^F���OB"%$C�I�0�I$C�hX�NE�BJE���-DR VJ�"+UiUV��D�N�"%� Z

e`j f
lim

x→+∞
f(x) = 0 kIl F�"+�I;m"�*= �NE��D�DR y = 0

?n CJ�"+�GDE$CDE$'$CN�"+OBOY$C�GDR #*%�A;��BJED�NE$iXo��N
f(x) Z

lim
x→−∞

f(x) = +∞ �p�I$C�q�BJ�"%J�DE�r CJ�"+�-DE$CDE$s$ j *+" l FI$tXo��N x → −∞ "+� l F! #�-DE$s*= ug^F���OB"%$C�I�rJ�"
@B$CUiXo$CN�DR Q@B$CUV�vF���KM�BJEXo$C�I����OB"= #*%� Z ��$C�'JE$C�I$AX�NE�BJE���GD�"w CJ�"+�-DE$CD�"d,���N�D�"%@Y #*+"o"+� l F! #�GDE$Q"+*d;�$CUi"+��"%$�;m"
f
?xD�F�D�DE$

R Z
e @yf

f ′(x) =

{

(1 − x)e2−x
Xo��N

x > 0
(x − 1)e2−x

Xo��N
x < 0

dom f ′ = R \ {0} Z �z*wX�F��-DE$ x = 0
?nF��{X�F��GDE$' #����$C*%$)JR$iXo��N

f k J�"wW! �"+�mgL #D�D�" f ′
±(0) = ±e2 Z

e ;!f
f
JED�NE��D�DR #UV���GDE�A@�NE�BJR@B���GDE�n"+�

(0, 1) | f J�D�NE��D�DR #UV���-DE�A;��B@�NE�BJE@B���-DE�n"+�
(−∞, 0) ∪ (1,+∞) |

x = 0
?{X�F��-DE$};m":Ui"+��"+UV$}NE��*= #D�"+,�$}�p CJRJE$C*+F�DE$ k x = 1

?{X�F��-DE$};m":U> CJRJ�"+UV$uNE��*= #D�"+,�$ Z ��$C�
�BJ�"%J�DE$C�I$iX�F��-D�"6;m"�U> CJEJ�"+UV$V CJRJE$C*+F�DE$i"+� l F! #�GDE$ f

?0"+*+*+"+Ui"+DR #DR iJEF�Xo��N�"%$CN�UV���-DE� Z
e �yf

f ′′(x) =

{

(x − 2)e2−x
Xo��N

x > 0
(2 − x)e2−x

Xo��N
x < 0

f
J�D�NE��D�DR #UV���GDE�~@B$C�-,��BJEJR p"+�

(−∞, 0) ∪ (2,+∞) | f
JED�NE��D�DR #UV���GDE�~@B$C�I@Y B,) h"+�

(0, 2) | x = 2
?
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√
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) Z

� c �z*w*+"+Ui"+DE�n?
` = 0

JE�
0 < α < 2 k ` = 1

JE�
α = 2 k ` = +∞ JR�

α > 2 Z
� c �6 iJE��N�"%�n@B$C�-,���N����AJE�

β <
2

3
k ;m"+,���N����A #*+D�N�"+UV���-D�" Z



� c �z*w*+"+Ui"+DE�0,) #*%�
` = 2 Z

� c ��K "+�GDE���)NR #*%�Q,C #*%� 1
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2π − 4) Z
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y(x) =

1

6
(x2 + 1) Z
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adc e  �f
dom f = R Z �6 Qg^F���OB"%$C�I�0�I$C�hX�NE�BJE���-DR VJ�"+UiUV��D�N�"%� Z

e`j f
lim

x→+∞
f(x) = 0 kIl F�"+�I;m"�*= �NE��D�DR y = 0

?n CJ�"+�GDE$CDE$'$CN�"+OBOY$C�GDR #*%�A;��BJED�NE$iXo��N
f(x) Z

lim
x→−∞

f(x) = +∞ �p�I$C�q�BJ�"%J�DE�r CJ�"+�-DE$CDE$s$ j *+" l FI$tXo��N x → −∞ "+� l F! #�-DE$s*= ug^F���OB"%$C�I�rJ�"
@B$CUiXo$CN�DR Q@B$CUV�vF���KM�BJEXo$C�I����OB"= #*%� Z ��$C�'JE$C�I$AX�NE�BJE���GD�"w CJ�"+�-DE$CD�"d,���N�D�"%@Y #*+"o"+� l F! #�GDE$Q"+*d;�$CUi"+��"%$�;m"
f
?xD�F�D�DE$

R Z
e @yf

f ′(x) =

{

(1 − x)e3−x
Xo��N

x > 0
(x − 1)e3−x

Xo��N
x < 0

dom f ′ = R \ {0} Z �z*wX�F��-DE$ x = 0
?nF��{X�F��GDE$' #����$C*%$)JR$iXo��N

f k J�"wW! �"+�mgL #D�D�" f ′
±(0) = ±e3 Z

e ;!f
f
JED�NE��D�DR #UV���GDE�A@�NE�BJR@B���GDE�n"+�

(0, 1) | f J�D�NE��D�DR #UV���-DE�A;��B@�NE�BJE@B���-DE�n"+�
(−∞, 0) ∪ (1,+∞) |

x = 0
?{X�F��-DE$};m":Ui"+��"+UV$}NE��*= #D�"+,�$}�p CJRJE$C*+F�DE$ k x = 1

?{X�F��-DE$};m":U> CJRJ�"+UV$uNE��*= #D�"+,�$ Z ��$C�
�BJ�"%J�DE$C�I$iX�F��-D�"6;m"�U> CJEJ�"+UV$V CJRJE$C*+F�DE$i"+� l F! #�GDE$ f

?0"+*+*+"+Ui"+DR #DR iJEF�Xo��N�"%$CN�UV���-DE� Z
e �yf

f ′′(x) =
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(x − 2)e3−x
Xo��N

x > 0
(2 − x)e3−x

Xo��N
x < 0

f
J�D�NE��D�DR #UV���GDE�~@B$C�-,��BJEJR p"+�

(−∞, 0) ∪ (2,+∞) | f
JED�NE��D�DR #UV���GDE�~@B$C�I@Y B,) h"+�
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dom f = R Z �6 Qg^F���OB"%$C�I�0�I$C�hX�NE�BJE���-DR VJ�"+UiUV��D�N�"%� Z



e`j f
lim

x→+∞
f(x) = 0 kIl F�"+�I;m"�*= �NE��D�DR y = 0

?n CJ�"+�GDE$CDE$'$CN�"+OBOY$C�GDR #*%�A;��BJED�NE$iXo��N
f(x) Z

lim
x→−∞

f(x) = +∞ �p�I$C�q�BJ�"%J�DE�r CJ�"+�-DE$CDE$s$ j *+" l FI$tXo��N x → −∞ "+� l F! #�-DE$s*= ug^F���OB"%$C�I�rJ�"
@B$CUiXo$CN�DR Q@B$CUV�vF���KM�BJEXo$C�I����OB"= #*%� Z ��$C�'JE$C�I$AX�NE�BJE���GD�"w CJ�"+�-DE$CD�"d,���N�D�"%@Y #*+"o"+� l F! #�GDE$Q"+*d;�$CUi"+��"%$�;m"
f
?xD�F�D�DE$

R Z
e @yf

f ′(x) =

{

(1 − x)e4−x
Xo��N

x > 0
(x − 1)e4−x

Xo��N
x < 0

dom f ′ = R \ {0} Z �z*wX�F��-DE$ x = 0
?nF��{X�F��GDE$' #����$C*%$)JR$iXo��N

f k J�"wW! �"+�mgL #D�D�" f ′
±(0) = ±e4 Z

e ;!f
f
JED�NE��D�DR #UV���GDE�A@�NE�BJR@B���GDE�n"+�

(0, 1) | f J�D�NE��D�DR #UV���-DE�A;��B@�NE�BJE@B���-DE�n"+�
(−∞, 0) ∪ (1,+∞) |

x = 0
?{X�F��-DE$};m":Ui"+��"+UV$}NE��*= #D�"+,�$}�p CJRJE$C*+F�DE$ k x = 1

?{X�F��-DE$};m":U> CJRJ�"+UV$uNE��*= #D�"+,�$ Z ��$C�
�BJ�"%J�DE$C�I$iX�F��-D�"6;m"�U> CJEJ�"+UV$V CJRJE$C*+F�DE$i"+� l F! #�GDE$ f

?0"+*+*+"+Ui"+DR #DR iJEF�Xo��N�"%$CN�UV���-DE� Z
e �yf

f ′′(x) =

{

(x − 2)e4−x
Xo��N

x > 0
(2 − x)e4−x

Xo��N
x < 0

f
J�D�NE��D�DR #UV���GDE�~@B$C�-,��BJEJR p"+�

(−∞, 0) ∪ (2,+∞) | f
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(0, 2) | x = 2
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(x2 + 1) Z
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dom f = R Z �6 Qg^F���OB"%$C�I�0�I$C�hX�NE�BJE���-DR VJ�"+UiUV��D�N�"%� Z

e`j f
lim

x→+∞
f(x) = 0 kIl F�"+�I;m"�*= �NE��D�DR y = 0

?n CJ�"+�GDE$CDE$'$CN�"+OBOY$C�GDR #*%�A;��BJED�NE$iXo��N
f(x) Z

lim
x→−∞

f(x) = +∞ �p�I$C�q�BJ�"%J�DE�r CJ�"+�-DE$CDE$s$ j *+" l FI$tXo��N x → −∞ "+� l F! #�-DE$s*= ug^F���OB"%$C�I�rJ�"
@B$CUiXo$CN�DR Q@B$CUV�vF���KM�BJEXo$C�I����OB"= #*%� Z ��$C�'JE$C�I$AX�NE�BJE���GD�"w CJ�"+�-DE$CD�"d,���N�D�"%@Y #*+"o"+� l F! #�GDE$Q"+*d;�$CUi"+��"%$�;m"
f
?xD�F�D�DE$

R Z
e @yf

f ′(x) =

{

(1 − x)e5−x
Xo��N

x > 0
(x − 1)e5−x

Xo��N
x < 0

dom f ′ = R \ {0} Z �z*wX�F��-DE$ x = 0
?nF��{X�F��GDE$' #����$C*%$)JR$iXo��N

f k J�"wW! �"+�mgL #D�D�" f ′
±(0) = ±e5 Z

e ;!f
f
JED�NE��D�DR #UV���GDE�A@�NE�BJR@B���GDE�n"+�

(0, 1) | f J�D�NE��D�DR #UV���-DE�A;��B@�NE�BJE@B���-DE�n"+�
(−∞, 0) ∪ (1,+∞) |

x = 0
?{X�F��-DE$};m":Ui"+��"+UV$}NE��*= #D�"+,�$}�p CJRJE$C*+F�DE$ k x = 1

?{X�F��-DE$};m":U> CJRJ�"+UV$uNE��*= #D�"+,�$ Z ��$C�
�BJ�"%J�DE$C�I$iX�F��-D�"6;m"�U> CJEJ�"+UV$V CJRJE$C*+F�DE$i"+� l F! #�GDE$ f

?0"+*+*+"+Ui"+DR #DR iJEF�Xo��N�"%$CN�UV���-DE� Z



e �yf

f ′′(x) =
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(x − 2)e5−x
Xo��N

x > 0
(2 − x)e5−x

Xo��N
x < 0

f
J�D�NE��D�DR #UV���GDE�~@B$C�-,��BJEJR p"+�

(−∞, 0) ∪ (2,+∞) | f
JED�NE��D�DR #UV���GDE�~@B$C�I@Y B,) h"+�

(0, 2) | x = 2
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dom f = R Z �6 Qg^F���OB"%$C�I�0�I$C�hX�NE�BJE���-DR VJ�"+UiUV��D�N�"%� Z

e`j f
lim

x→+∞
f(x) = 0 kIl F�"+�I;m"�*= �NE��D�DR y = 0

?n CJ�"+�GDE$CDE$'$CN�"+OBOY$C�GDR #*%�A;��BJED�NE$iXo��N
f(x) Z

lim
x→−∞

f(x) = +∞ �p�I$C�q�BJ�"%J�DE�r CJ�"+�-DE$CDE$s$ j *+" l FI$tXo��N x → −∞ "+� l F! #�-DE$s*= ug^F���OB"%$C�I�rJ�"
@B$CUiXo$CN�DR Q@B$CUV�vF���KM�BJEXo$C�I����OB"= #*%� Z ��$C�'JE$C�I$AX�NE�BJE���GD�"w CJ�"+�-DE$CD�"d,���N�D�"%@Y #*+"o"+� l F! #�GDE$Q"+*d;�$CUi"+��"%$�;m"
f
?xD�F�D�DE$

R Z
e @yf

f ′(x) =

{

(1 − x)e6−x
Xo��N

x > 0
(x − 1)e6−x

Xo��N
x < 0

dom f ′ = R \ {0} Z �z*wX�F��-DE$ x = 0
?nF��{X�F��GDE$' #����$C*%$)JR$iXo��N

f k J�"wW! �"+�mgL #D�D�" f ′
±(0) = ±e6 Z

e ;!f
f
JED�NE��D�DR #UV���GDE�A@�NE�BJR@B���GDE�n"+�

(0, 1) | f J�D�NE��D�DR #UV���-DE�A;��B@�NE�BJE@B���-DE�n"+�
(−∞, 0) ∪ (1,+∞) |

x = 0
?{X�F��-DE$};m":Ui"+��"+UV$}NE��*= #D�"+,�$}�p CJRJE$C*+F�DE$ k x = 1

?{X�F��-DE$};m":U> CJRJ�"+UV$uNE��*= #D�"+,�$ Z ��$C�
�BJ�"%J�DE$C�I$iX�F��-D�"6;m"�U> CJEJ�"+UV$V CJRJE$C*+F�DE$i"+� l F! #�GDE$ f
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f ′′(x) =
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Xo��N

x > 0
(2 − x)e6−x

Xo��N
x < 0

f
J�D�NE��D�DR #UV���GDE�~@B$C�-,��BJEJR p"+�

(−∞, 0) ∪ (2,+∞) | f
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(0, 2) | x = 2
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dom f = R Z �6 Qg^F���OB"%$C�I�0�I$C�hX�NE�BJE���-DR VJ�"+UiUV��D�N�"%� Z

e`j f
lim

x→+∞
f(x) = 0 kIl F�"+�I;m"�*= �NE��D�DR y = 0

?n CJ�"+�GDE$CDE$'$CN�"+OBOY$C�GDR #*%�A;��BJED�NE$iXo��N
f(x) Z

lim
x→−∞

f(x) = +∞ �p�I$C�q�BJ�"%J�DE�r CJ�"+�-DE$CDE$s$ j *+" l FI$tXo��N x → −∞ "+� l F! #�-DE$s*= ug^F���OB"%$C�I�rJ�"
@B$CUiXo$CN�DR Q@B$CUV�vF���KM�BJEXo$C�I����OB"= #*%� Z ��$C�'JE$C�I$AX�NE�BJE���GD�"w CJ�"+�-DE$CD�"d,���N�D�"%@Y #*+"o"+� l F! #�GDE$Q"+*d;�$CUi"+��"%$�;m"
f
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R Z
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f ′(x) =
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dom f ′ = R \ {0} Z �z*wX�F��-DE$ x = 0
?nF��{X�F��GDE$' #����$C*%$)JR$iXo��N

f k J�"wW! �"+�mgL #D�D�" f ′
±(0) = ±e7 Z
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JED�NE��D�DR #UV���GDE�A@�NE�BJR@B���GDE�n"+�
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