
�����������	��
������
���������������������! #"%$'&)(*"+��,�,#-'����.0/1.0��.32����546�7����
�8��

�:9���;�
���<>=?/)"%939A@CBD�:���?E6F39� �@G9H�I(*"J@CK%L)F1M*"%��/)"
x
��"%9193F3$CF3M*"J/)"%939ON0"QP*"%(*K%F3RQFH�S��.�TU.

V FH�W #"Q/UXD��Y#Z	[�[WZI��,�,#-\/�@G939H"+�I(*"']U._^�,\@G939H"'�I(*"\[�[�._^�,SF3�`��L)9A@C4�[aP� #�I93b#"%(*c\9A@SKQ�I(�(*"%RQFH�I��"+/)"%9dM*"%$\@S/1N0"QPe@G$S"
/)"%939ON_@Gf)fg"%939H�\/)"%9d���#Z	[�[WZI��,�,#-	.

h�ikjmlon

[�.
dom f = R p ���I�qK%F�P*�I���CP�F3$C$S"%M�(�FH"�. lim

x→−∞

f(x) = 2 3
√

e r L)F3��/UF y = 2 3
√

e
EJ@IP�F3�sM*�IM*�S�I(�F3RQR!�I�tMu@G9H"

fv"%(
x → −∞ w lim

x→+∞

f(x) = +∞ r L)F3��/UF f ���I�x@G$C$S"%M�M*"�@IP�F3�sM*�IM*�J�I(�F3RQR!�I�tMu@G9H"�/)"QP�M�(*�).D���I�\K%F�P*�I���

@IP�F3�tM*�IM�FU #"%(�M�FHK!@G93F w ��yz@IP�F3�tM*�IM�F)�I&)93F r L)FO. f ′(x) =
2

3
e2x(e2x−e)−2/3 dom(f ′) = dom f \

{

1

2

}

, x = 1

2E{f)L)�tM*�|@�Mu@G�)b#"%�tM*"a #"%(�M�FHK!@G9H"�.
f ′(x) > 0

fg"%(>�Ib��)F
x ∈ dom(f ′) r L)F3��/UF f

P�M�(*"%M�Mu@G$S"%�tM*"+K%(*"QP*KQ"%�tM*"
F3�

dom(f ′) w f ���I�S@G$C$S"%M�M*"�f)L)�sM�F}/UF)"QP�M�(*"%$S�6(*"%9A@GM�F3 #�{��"�N�@IP*P*�I93L)M*�).
f ′′(x) =

4

9
e2x e2x − 3e

3

√

(e2x − e)5
w

f
E�KQ�I�t #"QPuPu@>F3�

(−∞, 1

2
)∪(1

2
+(log 3)/2,+∞) w f E�KQ�I��K!@! I@�F3�

( 1

2
, 1

2
+(log 3)/2) w x = 1

2
+(log 3)/2E6f)L)�tM*�\/UF�~}"QP*P*�S@+Mu@G�)b#"%�tM*"'�I&)93F r L}@U.
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�U.
supA = maxA = 2 w inf A = −∞ w @ minA

.
^U.�K%F3(*KQ�I�U�k"%(*"%�)RW@\/UFd" r L}@GRQFH�I��" x2 + y2 + 7x + 2y = 0

.
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TU. 1

3

.

�U. −1

2
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-	.
f
KQ�I�sM�F3�tL}@SF3�

R \ {6, 7} . x = 6
f)L)�sM*�\/UFd/UFHP*KQ�I�sM�F3�tL)F3Mu�\"%93F3$CF3�}@G&)F39H"�.

x = 7
f)L)�sM*�\/UF�F3�U���)F3M*�).
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[�.
dom f = R p ���I�'K%FsPu�I����P�F3$C$S"%M�(�FH"�. lim

x→−∞

f(x) = 3
3
√

e2 r L)F3��/UF y = 3
3
√

e2
E�@IP�F3�tM*�IM*���I(�F3RQR!�I�tMu@G9H"

fv"%(
x → −∞ w lim

x→+∞

f(x) = +∞ r L)F3��/UF f ���I�x@G$C$S"%M�M*"�@IP�F3�sM*�IM*�J�I(�F3RQR!�I�tMu@G9H"�/)"QP�M�(*�).D���I�\K%F�P*�I���

@IP�F3�tM*�IM�FU #"%(�M�FHK!@G93F w ��yz@IP�F3�tM*�IM�F)�I&)93F r L)FO. f ′(x) =
2

3
e2x(e2x−e2)−2/3 dom(f ′) = dom f \{1} , x = 1E�f)L)�tM*�{@>Mu@G�)b#"%�tM*"� #"%(�M�FHK!@G9H"�.

f ′(x) > 0
fg"%( �Ib��)F

x ∈ dom(f ′) r L)F3��/UF f P�M�(*"%M�Mu@G$S"%�tM*"zK%(*"QP*KQ"%�sM*"�F3�

dom(f ′) w f ���I��@G$C$S"%M�M*"Jf)L)�sM�F /UFd"QP*M�(*"%$S�S(*"%9A@GM�F3 #�S��"�N @IP*P*�I93L)M*�).
f ′′(x) =

4

9
e2x e2x − 3e2

3

√

(e2x − e2)5
w

f
EzKQ�I�t #"QP*Pe@�F3�

(−∞, 1)∪(1+(log 3)/2,+∞) w f E�KQ�I��K!@! I@�F3�
(1, 1+(log 3)/2) w x = 1+(log 3)/2E6f)L)�tM*�\/UF�~}"QP*P*�S@+Mu@G�)b#"%�tM*"'�I&)93F r L}@U.

�U.
supA = maxA = 3 w inf A = −∞ w @ minA

.
^U.�K%F3(*KQ�I�U�k"%(*"%�)RW@\/UFd" r L}@GRQFH�I��" x2 + y2 + 6x + 3y = 0
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f
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R \ {5, 6} . x = 5
f)L)�sM*�\/UFd/UFHP*KQ�I�sM�F3�tL)F3Mu�\"%93F3$CF3�}@G&)F39H"�.

x = 6
f)L)�sM*�\/UF�F3�U���)F3M*�).
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[�.
dom f = R p ���I�'K%FsPu�I����P�F3$C$S"%M�(�FH"�. lim

x→−∞

f(x) = 4
3
√

e3 r L)F3��/UF y = 4
3
√

e3
E�@IP�F3�tM*�IM*���I(�F3RQR!�I�tMu@G9H"

fv"%(
x → −∞ w lim

x→+∞

f(x) = +∞ r L)F3��/UF f ���I�x@G$C$S"%M�M*"�@IP�F3�sM*�IM*�J�I(�F3RQR!�I�tMu@G9H"�/)"QP�M�(*�).D���I�\K%F�P*�I���

@IP�F3�tM*�IM�Fs #"%(�M�FHK!@G93F w ��y�@IP*F3�tM*�IM�Ft�I&)93F r L)FO. f ′(x) =
2

3
e2x(e2x−e3)−2/3 dom(f ′) = dom f\

{

3

2

}

, x = 3

2E�f)L)�tM*�{@>Mu@G�)b#"%�tM*"� #"%(�M�FHK!@G9H"�.
f ′(x) > 0

fg"%( �Ib��)F
x ∈ dom(f ′) r L)F3��/UF f P�M�(*"%M�Mu@G$S"%�tM*"zK%(*"QP*KQ"%�sM*"�F3�

dom(f ′) w f ���I��@G$C$S"%M�M*"Jf)L)�sM�F /UFd"QP*M�(*"%$S�S(*"%9A@GM�F3 #�S��"�N @IP*P*�I93L)M*�).
f ′′(x) =

4

9
e2x e2x − 3e3

3
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(e2x − e3)5
w

f
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2
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( 3
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2
+(log 3)/2) w x = 3

2
+(log 3)/2E6f)L)�tM*�\/UF�~}"QP*P*�S@+Mu@G�)b#"%�tM*"'�I&)93F r L}@U.

�U.
supA = maxA = 4 w inf A = −∞ w @ minA

.
^U.�K%F3(*KQ�I�U�k"%(*"%�)RW@\/UFd" r L}@GRQFH�I��" x2 + y2 + 5x + 4y = 0
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R \ {4, 5} . x = 4
f)L)�sM*�\/UFd/UFHP*KQ�I�sM�F3�tL)F3Mu�\"%93F3$CF3�}@G&)F39H"�.

x = 5
f)L)�sM*�\/UF�F3�U���)F3M*�).
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[�.
dom f = R p ���I�'K%FsPu�I����P�F3$C$S"%M�(�FH"�. lim

x→−∞

f(x) = 5
3
√

e4 r L)F3��/UF y = 5
3
√

e4
E�@IP�F3�tM*�IM*���I(�F3RQR!�I�tMu@G9H"

fv"%(
x → −∞ w lim

x→+∞

f(x) = +∞ r L)F3��/UF f ���I�x@G$C$S"%M�M*"�@IP�F3�sM*�IM*�J�I(�F3RQR!�I�tMu@G9H"�/)"QP�M�(*�).D���I�\K%F�P*�I���

@IP�F3�tM*�IM�FU #"%(�M�FHK!@G93F w ��yz@IP�F3�tM*�IM�F)�I&)93F r L)FO. f ′(x) =
2

3
e2x(e2x−e4)−2/3 dom(f ′) = dom f \{2} , x = 2E�f)L)�tM*�{@>Mu@G�)b#"%�tM*"� #"%(�M�FHK!@G9H"�.

f ′(x) > 0
fg"%( �Ib��)F

x ∈ dom(f ′) r L)F3��/UF f P�M�(*"%M�Mu@G$S"%�tM*"zK%(*"QP*KQ"%�sM*"�F3�

dom(f ′) w f ���I��@G$C$S"%M�M*"Jf)L)�sM�F /UFd"QP*M�(*"%$S�S(*"%9A@GM�F3 #�S��"�N @IP*P*�I93L)M*�).
f ′′(x) =

4

9
e2x e2x − 3e4

3

√

(e2x − e4)5
w

f
EzKQ�I�t #"QP*Pe@�F3�

(−∞, 2)∪(2+(log 3)/2,+∞) w f E�KQ�I��K!@! I@�F3�
(2, 2+(log 3)/2) w x = 2+(log 3)/2E6f)L)�tM*�\/UF�~}"QP*P*�S@+Mu@G�)b#"%�tM*"'�I&)93F r L}@U.

�U.
supA = maxA = 5 w inf A = −∞ w @ minA

.
^U.�K%F3(*KQ�I�U�k"%(*"%�)RW@\/UFd" r L}@GRQFH�I��" x2 + y2 + 4x + 5y = 0
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R \ {3, 4} . x = 3
f)L)�sM*�\/UFd/UFHP*KQ�I�sM�F3�tL)F3Mu�\"%93F3$CF3�}@G&)F39H"�.

x = 4
f)L)�sM*�\/UF�F3�U���)F3M*�).
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[�.
dom f = R p ���I�'K%FsPu�I����P�F3$C$S"%M�(�FH"�. lim

x→−∞

f(x) = 6
3
√

e5 r L)F3��/UF y = 6
3
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E�@IP�F3�tM*�IM*���I(�F3RQR!�I�tMu@G9H"

fv"%(
x → −∞ w lim

x→+∞

f(x) = +∞ r L)F3��/UF f ���I�x@G$C$S"%M�M*"�@IP�F3�sM*�IM*�J�I(�F3RQR!�I�tMu@G9H"�/)"QP�M�(*�).D���I�\K%F�P*�I���

@IP�F3�tM*�IM�Fs #"%(�M�FHK!@G93F w ��y�@IP*F3�tM*�IM�Ft�I&)93F r L)FO. f ′(x) =
2

3
e2x(e2x−e5)−2/3 dom(f ′) = dom f\

{

5

2

}

, x = 5

2E�f)L)�tM*�{@>Mu@G�)b#"%�tM*"� #"%(�M�FHK!@G9H"�.
f ′(x) > 0

fg"%( �Ib��)F
x ∈ dom(f ′) r L)F3��/UF f P�M�(*"%M�Mu@G$S"%�tM*"zK%(*"QP*KQ"%�sM*"�F3�

dom(f ′) w f ���I��@G$C$S"%M�M*"Jf)L)�sM�F /UFd"QP*M�(*"%$S�S(*"%9A@GM�F3 #�S��"�N @IP*P*�I93L)M*�).
f ′′(x) =

4

9
e2x e2x − 3e5

3

√

(e2x − e5)5
w

f
E�KQ�I�t #"QPuPu@>F3�

(−∞, 5

2
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2
+(log 3)/2,+∞) w f E�KQ�I��K!@! I@�F3�
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2
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2
+(log 3)/2) w x = 5

2
+(log 3)/2E6f)L)�tM*�\/UF�~}"QP*P*�S@+Mu@G�)b#"%�tM*"'�I&)93F r L}@U.

�U.
supA = maxA = 6 w inf A = −∞ w @ minA

.
^U.�K%F3(*KQ�I�U�k"%(*"%�)RW@\/UFd" r L}@GRQFH�I��" x2 + y2 + 3x + 6y = 0
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R \ {2, 3} . x = 2
f)L)�sM*�\/UFd/UFHP*KQ�I�sM�F3�tL)F3Mu�\"%93F3$CF3�}@G&)F39H"�.

x = 3
f)L)�sM*�\/UF�F3�U���)F3M*�).
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[�.
dom f = R p ���I�'K%FsPu�I����P�F3$C$S"%M�(�FH"�. lim

x→−∞

f(x) = 7
3
√

e6 r L)F3��/UF y = 7
3
√

e6
E�@IP�F3�tM*�IM*���I(�F3RQR!�I�tMu@G9H"

fv"%(
x → −∞ w lim

x→+∞

f(x) = +∞ r L)F3��/UF f ���I�x@G$C$S"%M�M*"�@IP�F3�sM*�IM*�J�I(�F3RQR!�I�tMu@G9H"�/)"QP�M�(*�).D���I�\K%F�P*�I���

@IP�F3�tM*�IM�FU #"%(�M�FHK!@G93F w ��yz@IP�F3�tM*�IM�F)�I&)93F r L)FO. f ′(x) =
2

3
e2x(e2x−e6)−2/3 dom(f ′) = dom f \{3} , x = 3E�f)L)�tM*�{@>Mu@G�)b#"%�tM*"� #"%(�M�FHK!@G9H"�.

f ′(x) > 0
fg"%( �Ib��)F

x ∈ dom(f ′) r L)F3��/UF f P�M�(*"%M�Mu@G$S"%�tM*"zK%(*"QP*KQ"%�sM*"�F3�

dom(f ′) w f ���I��@G$C$S"%M�M*"Jf)L)�sM�F /UFd"QP*M�(*"%$S�S(*"%9A@GM�F3 #�S��"�N @IP*P*�I93L)M*�).
f ′′(x) =

4

9
e2x e2x − 3e6

3

√

(e2x − e6)5
w

f
EzKQ�I�t #"QP*Pe@�F3�

(−∞, 3)∪(3+(log 3)/2,+∞) w f E�KQ�I��K!@! I@�F3�
(3, 3+(log 3)/2) w x = 3+(log 3)/2E6f)L)�tM*�\/UF�~}"QP*P*�S@+Mu@G�)b#"%�tM*"'�I&)93F r L}@U.

�U.
supA = maxA = 7 w inf A = −∞ w @ minA

.
^U.�K%F3(*KQ�I�U�k"%(*"%�)RW@\/UFd" r L}@GRQFH�I��" x2 + y2 + 2x + 7y = 0
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R \ {1, 2} . x = 1
f)L)�sM*�\/UFd/UFHP*KQ�I�sM�F3�tL)F3Mu�\"%93F3$CF3�}@G&)F39H"�.

x = 2
f)L)�sM*�\/UF�F3�U���)F3M*�).


