
�����������	��
���
���
���
������������������ ��!#"%$ & & '(��������!#)+*,!-���/.0�1����
324�1��5�5��/�76

�/�8��9�
���:<;>=�)+���@?BAC�D���FEHGI"KJ,LM)+JN��LM"OJP)+�(LM)IQ�LM"B=�)+���SRT)IQU)+VMG+!�WI!#"OJ ◦ 'X)I=YEH�SRZ?K=�=�)+JP=�"[GI" QMLU?\JNLM)]JP)+���@?
=�)_^PJ�!�WI!#"KJP)8=`!

f a

b�cedgfih

hkj l ?nm
dom f = R \ {−2} o JP"KJpG+!qQM"KJP"rQ�!�srst)+L�V�!#) a

lgu m
lim

x→−∞
f(x) = −∞ v lim

x→+∞
f(x) = +∞ a lim

x→−2±
f(x) = −∞ a x = −2

?KQ�!�J,LM"KLM"w*n)+V�L�!#Gx?\�#)
GI"Ksry��#)+LM" v y = x − 8

?KQ�!�J,LM"KLM"t" u ��!#zN�P"%GI"Ksry��#)+LM" a ��"KJ{G+!qQM"KJP"t?KQ�!�J,LM"KL�!-"KV�!�WIWx"KJNLU?\��! a
l G|m

f ′(x) = x−2
(x+2)3 (x2 + 8x − 4) o dom f ′ = dom f a
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x = 0
y�)+V

β ≤ 0 � x = 0
y���JNLM"�=`!C=`!#QMGI"KJNL�!�J,��!�LU�

=`!qQM)IGI"KJP=P?rQ�y�)IG+!#)0y�)+V
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dom f = R \ {−3} o JP"KJpG+!qQM"KJP"rQ�!�srst)+L�V�!#) a

lgu m
lim

x→−∞
f(x) = −∞ v lim

x→+∞
f(x) = +∞ a lim

x→−3±
f(x) = −∞ a x = −3
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x→−∞
f(x) = −∞ v lim

x→+∞
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x→−∞
f(x) = −∞ v lim

x→+∞
f(x) = +∞ a lim

x→−5±
f(x) = −∞ a x = −5
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lgu m
lim

x→−∞
f(x) = −∞ v lim

x→+∞
f(x) = +∞ a lim

x→−6±
f(x) = −∞ a x = −6

?KQ�!�J,LM"KLM"w*n)+V�L�!#Gx?\�#)
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?KQ�!�J,LM"KLM"%" u ��!#z,�P"tGI"Ksry��#)+LM" a ��"KJ{G+!�QM"KJP"%?KQ�!�J,LM"KL�!q"KV�!�WIWx"KJNLU?\��! a
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l =}m

f
QML�VM)+L�LU?\st)+JNLM)~G+VM)IQUGI)+JNLM)�!�J

(−∞,−6(2 +
√

5)) ∪ (−6, 6(
√

5 − 2)) ∪ (6,+∞) v
f
QML�VM)+L�LU?\st)+JNLM)~=�)IG+VM)IQUGI)+JNLM)�!�J

(−6(2 +
√

5),−6) ∪ (6(
√

5 − 2), 6) v
x = −6(2+

√
5)

)
x = 6(

√
5−2)

y���JNL�!�=`!}s%?KQUQ�!�st"�VM)+�@?\L�!�*n" v x = 6
y���JNLM"�=`!}sr!�J�!�st"8VM)+�@?\L�!�*n" vJP"KJp)IQ�!#Q�LM"KJP"ry���J,L�!q=`!�s%?KQMQM!�st"r"t=`!�sr!�J�!�st"%?KQMQM"K����L�!q!�J{zN�}?\J,LM"

f
E0!�����!�sr!�LU?\LU? a

l )|m���Q�!#Q�LM)7��J�y���J,LM"%=`!��})IQMQU"t?�LU?\J��n)+JNLM)8" u ��!#zN�}?�JP)+���SR !�J,LM)+V�*K?\���#"
(6(

√
5 − 2), 6)

� j
supA = 1 v @ maxA v inf A = minA = 7

√

1 − sin(1) a
� j �������P"K�n"%�n)I"Kst)+L�V�!#GI"�E�!���y���JNLM"

z = 0
"KL�LM)+JN��LM"�GI"Kst)�!�JNLM)+VMQU)+WI!#"KJP)~L�VU?��@?ty}?\VU? u "K�@?

3x + y2 = 0
)��@?

GI"Ky�y�!@?t=`!�VM)+L�LM)
y(x − 3) = 0

� j
z1 = 0 v z2 = 3

√
11

(√
3

2 + i

2

)

v z3 = 3
√

11
(

−
√

3
2 + i

2

)

v z4 = − 3
√

11 i a

� j 16

log
(

6
7

) a

� j
+∞ QM)

α < −12 v 3
2

QM)
α = −12 v 0 QM)

α > −12 a
��j

f
GI"KJNL�!�JN�}?�!�J

x = 0
y�)+V

β > 0 a f
=`!#QMGI"KJNL�!�J,�}?%!�J

x = 0
y�)+V

β ≤ 0 � x = 0
y���JNLM"�=`!C=`!#QMGI"KJNL�!�J,��!�LU�

=`!qQM)IGI"KJP=P?rQ�y�)IG+!#)0y�)+V
β = 0 v x = 0

y���J,LM"%=`!�!�J`^PJ�!�LM"%y�)+V
β < 0 a



� j
f
=�)+V�!�* ? u !��#)7!�J (

−π

2
,
π

2

)

a

b�cedgf �

hkj l ?nm
dom f = R \ {−7} o JP"KJpG+!qQM"KJP"rQ�!�srst)+L�V�!#) a

lgu m
lim

x→−∞
f(x) = −∞ v lim

x→+∞
f(x) = +∞ a lim

x→−7±
f(x) = −∞ a x = −7

?KQ�!�J,LM"KLM"w*n)+V�L�!#Gx?\�#)
GI"Ksry��#)+LM" v y = x − 28

?KQ�!�J,LM"KLM"%" u ��!#z,�P"tGI"Ksry��#)+LM" a ��"KJ{G+!�QM"KJP"%?KQ�!�J,LM"KL�!q"KV�!�WIWx"KJNLU?\��! a
l G|m

f ′(x) = x−7
(x+7)3

(x2 + 28x − 49) o dom f ′ = dom f a
l =}m

f
QML�VM)+L�LU?\st)+JNLM)~G+VM)IQUGI)+JNLM)�!�J

(−∞,−7(2 +
√

5)) ∪ (−7, 7(
√

5 − 2)) ∪ (7,+∞) v
f
QML�VM)+L�LU?\st)+JNLM)~=�)IG+VM)IQUGI)+JNLM)�!�J

(−7(2 +
√

5),−7) ∪ (7(
√

5 − 2), 7) v
x = −7(2+

√
5)

)
x = 7(

√
5−2)

y���JNL�!�=`!}s%?KQUQ�!�st"�VM)+�@?\L�!�*n" v x = 7
y���JNLM"�=`!}sr!�J�!�st"8VM)+�@?\L�!�*n" vJP"KJp)IQ�!#Q�LM"KJP"ry���J,L�!q=`!�s%?KQMQM!�st"r"t=`!�sr!�J�!�st"%?KQMQM"K����L�!q!�J{zN�}?\J,LM"

f
E0!�����!�sr!�LU?\LU? a

l )|m���Q�!#Q�LM)7��J�y���J,LM"%=`!��})IQMQU"t?�LU?\J��n)+JNLM)8" u ��!#zN�}?�JP)+���SR !�J,LM)+V�*K?\���#"
(7(

√
5 − 2), 7)

� j
supA = 1 v @ maxA v inf A = minA = 8

√

1 − sin(1) a
� j �������P"K�n"%�n)I"Kst)+L�V�!#GI"�E�!���y���JNLM"

z = 0
"KL�LM)+JN��LM"�GI"Kst)�!�JNLM)+VMQU)+WI!#"KJP)~L�VU?��@?ty}?\VU? u "K�@?

2x + y2 = 0
)��@?

GI"Ky�y�!@?t=`!�VM)+L�LM)
y(x − 2) = 0

� j
z1 = 0 v z2 = 3

√
13

(√
3

2 + i

2

)

v z3 = 3
√

13
(

−
√

3
2 + i

2

)

v z4 = − 3
√

13 i a

� j 19

log
(

7
8

) a

� j
+∞ QM)

α < −14 v 3
2

QM)
α = −14 v 0 QM)

α > −14 a
��j

f
GI"KJNL�!�JN�}?�!�J

x = 0
y�)+V

β > 0 a f
=`!#QMGI"KJNL�!�J,�}?%!�J

x = 0
y�)+V

β ≤ 0 � x = 0
y���JNLM"�=`!C=`!#QMGI"KJNL�!�J,��!�LU�

=`!qQM)IGI"KJP=P?rQ�y�)IG+!#)0y�)+V
β = 0 v x = 0

y���J,LM"%=`!�!�J`^PJ�!�LM"%y�)+V
β < 0 a

� j
f
=�)+V�!�* ? u !��#)7!�J (

−π

2
,
π

2

)

a


