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!"#$%&"'&%(𝑥 − 1)%()%'%*'+&#,%#*%
𝑓(𝑥) = 2𝑥3 + 𝑥2 − 8𝑥 + 5-%
./0+/%*1223%*'+&#,()/%𝑓(𝑥)%*1223-%

456,/))%𝑥2 + 8𝑥 + 3%(0%&"/%*#,7%
(𝑥 + 𝑝)2 + 𝑞%'08%)&'&/%&"/%
+##,8(0'&/)%#*%&"/%&1,0(09%6#(0&%#*%&"/%
6',':#2'- %

𝑙𝑜𝑔52 + 𝑙𝑜𝑔550 − 𝑙𝑜𝑔54%
4;'21'&/<%

="'&%()%&"/%)#21&(#0%#*%&"/%/>1'&(#0%
2𝑠𝑖𝑛𝑥 − √3 = 0%%$"/,/%

𝜋
2
≤ 𝑥 ≤ 𝜋%?%

@(;/0%&"'&%0 ≤ 𝑎 ≤ 𝜋
2

'08%%𝑠𝑖𝑛𝑎 = 3
5
%A%

*(08%'0%/56,/))(#0%*#,%sin(𝑥 + 𝑎)-%

B*%= 4𝑥3 + 5𝑥2 − 3𝑥 + 2%A%*(08%
𝑑𝑦
𝑑𝑥

%-%

𝑦 = 𝑥3 − 3𝑥2 − 9𝑥 + 12%

C(08%&"/%+##,8(0'&/)%#*%&"/%&1,0(09%6#(0&)%
#*%&"/%+1,;/%$(&"%/>1'&(#0%

'08 %8/&/,7(0/%&"/(,%0'&1,/-%

C(08%∫(2𝑥−4 + 𝑐𝑜𝑠5𝑥)𝑑𝑥.%

𝑑𝑦
𝑑𝑥

= 8𝑥 − 3.%B*%𝑦 = 7%$"/0%𝑥 = 2,%
*(08%%'0%/>1'&(#0%*#,%! -%

D"/%/56,/))(#0%√3𝑠𝑖𝑛𝑥° − 𝑐𝑜𝑠𝑥°%+'0%
:/%$,(&&/0%(0%&"/%*#,7%𝑘𝑠𝑖𝑛(𝑥 − 𝑎)°A%
$"/,/% 𝑘 > 0%'08%0 ≤ 𝑎 < 360.%
E'2+12'&/%&"/%;'21/)%#*%"%'08%#-%
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F%*10+&(#0%$%%()%9(;/0%:3%𝑓(𝑥) = √9 − 𝑥2.%
="'&%()%'%)1(&':2/%8#7'(0%#*%$?%

D"/%8('9,'7%)"#$)%&"/%
9,'6"%$(&"%/>1'&(#0%#*%&"/%
*#,7%𝑦 = 𝑎𝑐𝑜𝑠𝑏𝑥%*#,%
0 ≤ 𝑥 ≤ 2𝜋-%="'&%()%&"/%
/>1'&(#0%#*%&"()%9,'6"?%

𝐸(−2,−1,4), 𝑃(1,5,7)𝑎𝑛𝑑𝐹(7,17,13)%',/%
&",//%+#22(0/',%6#(0&)-%G%2(/)%:/&$//0%4%'08%
C-%="'&%()%&"/%,'&(#%(0%$"(+"%G%8(;(8/)%4C?!

H/+&#,)%! %'08%" %',/%)1+"%&"'&%|𝒑| = 3,
|𝒒| = 4%'08%𝒑. 𝒒 = 10.%
C(08%&"/%;'21/%#*%𝒒. (𝒑 + 𝒒).%

=,(&/%8#$0%&"/%/5'+&%;'21/)%#*%𝑠𝑖𝑛60°%'08%
𝑡𝑎𝑛 𝜋

6
-

D"/%8('9,'7%)"#$)%'%2(0/%IJ%&"/%'092/%
:/&$//0%I%'08%&"/%6#)(&(;/%8(,/+&(#0%#*%
&"/%&K'5()%()%135°A%')%)"#$0-%
="'&%()%&"/%9,'8(/0&%#*%&"/%2(0/%I?%

D"/%;/,&(+/)%#*%&,('092/%FLE%',/%
𝐴(7, 9), 𝐵(−3,−1)%'08%𝐶(5, −5)%
')%)"#$0%(0%&"/%8('9,'7-%
C(08%&"/%/>1'&(#0%#*%&"/%7/8('0%*,#7%E-%

D"/%5K'5()%()%'%&'09/0&%&#%'%+(,+2/%
$(&"%+/0&,/%(−7, 6)%')%)"#$0%(0%
&"/%8('9,'7-%
="'&%()%&"/%/>1'&(#0%#*%&"/%+(,+2/?%

F%)/>1/0+/%()%8/*(0/8%:3%&"/%,/+1,,/0+/%
,/2'&(#0%

𝑢𝑛+1 = 0.3𝑢𝑛 + 6%$(&"%𝑢10 = 10%
="'&%()%&"/%;'21/%#*%𝑢12?%

D"/%8('9,'7%)"#$)%9,'6")%$(&"%
/>1'&(#0)%𝑦 = 14 − 𝑥2%'08%
𝑦 = 2𝑥2 + 2-%E'2+12'&/%&"/%)"'8/8%
',/'- %
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3(

!"#$%&"'&%(𝑥 − 1)%()%'%*'+&#,%#*%𝑥3 − 3𝑥 + 2-%
./0+/%#,%#&"/,$()/%*'+&#,()/%𝑥3 − 3𝑥 + 2%*1223-%

2𝑥2 + 4𝑥 + 7%()%/45,/))/6%(0%&"/%*#,7%
2(𝑥 + 𝑝)2 + 𝑞-%8"'&%()%&"/%9'21/%#*%! -

:*%𝑙𝑜𝑔412 − 𝑙𝑜𝑔4𝑥; 𝑙𝑜𝑔46<%$"'&%()%&"/%9'21/%#*%4=%

!#29/%2𝑐𝑜𝑠𝑥 = √3%*#,%𝑥<%$"/,/%0 ≤ 𝑥 < 2𝜋-%

:*%&"/%/4'+&%9'21/%#*%𝑐𝑜𝑠𝑥%()%
1
√5

%<%*(06%&"/%/4'+&%9'21/%

#*%𝑐𝑜𝑠2𝑥-%

>(9/0%&"'&%𝑓(𝑥) = (4 − 3𝑥2)
−1
2 %#0%'%)1(&'?2/%6#7'(0<%

*(06%𝑓′(𝑥)-%

@(06%&"/%+##,6(0'&/)%#*%&"/%)&'&(#0',3%5#(0&)%#0%
&"/%+1,9/%𝑓(𝑥) = 𝑥3 − 3𝑥 + 2%'06%6/&/,7(0/%
&"/(,%0'&1,/-%

@(06%∫ (4𝑥
1
2 + 𝑥−3) 𝑑𝑥%<%$"/,/%𝑥 > 0-%

A"/%B,'5"%#*%𝑦 = 𝑓(𝑥)%5'))/)%&",#1B"%&"/%5#(0&%

(𝜋
9
, 1)-%:*%𝑓′(𝑥) = sin(3𝑥)%/45,/))%"%(0%&/,7)%#*%𝑥-%

8,(&/%𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥%(0%&"/%*#,7%𝑘𝑠𝑖𝑛(𝑥 − 𝑎)%)&'&(0B%
&"/%9'21/)%#*%#%'06%$%$"/,/% 𝑘 > 0%'06%0 ≤ 𝑎 ≤ 2𝜋-%
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4(+

@10+&(#0)%%%'06%&%',/%B(9/0%?3%𝑓(𝑥) = 3𝑥 + 1%
'06%𝑔(𝑥) = 𝑥2 − 2.%
@(06%𝑓(𝑔(𝑥))𝑎𝑛𝑑𝑔(𝑓(𝑥))-%

A"/%6('B,'7%)"#$)%&"/%
B,'5"%#*%𝑦 = 𝑓(𝑥)%
$"/,/% %%()%'%2#B',(&"7(+%
*10+&(#0-%8"'&%',/%&"/%
9'21/)%#*%'%'06%?%*#,%
(𝑥) = 𝑙𝑜𝑔𝑎(𝑥 − 𝑏)%=%

A"/%9/+&#,)%𝒖 = (
𝑘
−1
1
)%'06%𝒗 = (

0
4
𝑘
)%',/%

5/,5/06(+12',-%8"'&%()%&"/%9'21/%#*%#=%

C<%D%'06%@%"'9/%+##,6(0'&/)%(10, −8,−15)%<%
(1, −2,−3)%'06%(−2, 0, 1)%,/)5/+&(9/23-%
!"#$%&"'&%C<%D%'06%@%',/%+#22(0/',%'06%*(06%&"/%
,'&(#%(0%$"(+"%D%6(9(6/)%C@-%

E,#9/%&"'&%
𝑐𝑜𝑠3𝑥

1−𝑠𝑖𝑛2𝑥
= 𝑐𝑜𝑠𝑥-%

A"/%2(0/%F%5'))/)%&",#1B"%&"/%5#(0&%(−2,−1)%'06%
()%5','22/2%&#%&"/%2(0/%$(&"%/G1'&(#0%
5𝑥 + 3𝑦 − 6 = 0-%%
8"'&%()%&"/%/G1'&(#0%#*%F=%

A,('0B2/%EHI%"')%9/,&(+/)%'&%𝑃(−3,−2), 𝑄(−1, 4)%
'06%𝑅(3, 6)-%E!%()%'%7/6('0-%
8"'&%()%&"/%B,'6(/0&%#*%E!=%

A"/%6('B,'7%)"#$)%'%+(,+2/<%
+/0&,/%(2, 5)%'06%'%&'0B/0&%
6,'$0%'&%&"/%5#(0&%(7, 9)-%8"'&%
()%&"/%/G1'&(#0%#*%&"()%&'0B/0&=%

 

J%)/G1/0+/%()%B/0/,'&/6%?3%&"/%,/+1,,/0+/%
,/2'&(#0%𝑢𝑛+1 = 0.4𝑢𝑛 − 240-%
8"'&%()%&"/%2(7(&%#*%&"()%)/G1/0+/%')%→ ∞%=%

K'2+12'&/%&"/%)"'6/6%',/'%
/0+2#)/6%?3%&"/%+1,9/%
𝑦 = 𝑥3(3 − 𝑥)%'06%&"/%' L'4()%
?/&$//0%𝑥 = 0%'06%𝑥 = 3-%
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!" #$%&'("$"')$'*$#+,'-./*$/0$
-"#$0/&1$𝑦 = 𝑘(𝑥 − 𝑎)(𝑥 − 𝑏).$
2"'-$ .)$-" #$#+,'-./*$/0$-"#$
%&'("3$

4/&$5"'-$6'7,#)$/0$𝑥$.)$$6 + 𝑥 − 𝑥2 < 0$3$

8/76#$𝑐𝑜𝑠2𝑥 − 3𝑐𝑜𝑠𝑥 + 2 = 0$0/&$0 ≤ 𝑥 < 360.$

!"#$9.'%&'1$)"/5)$-5/$&.%"-:
'*%7#9$-&.'*%7#)$5.-"$).9#)$'*9$
'*%7#)$%.6#*;$2"'-$.)$-"#$6'7,#$
/0$sin(𝑝 + 𝑞)3$

2"'-$.)$-"#$9#&.6'-.6#$/0$(𝑥3 + 4)23$

!"#$(/.*-$ 𝑃(5, 12)$7.#)$/*$-"#$<,&6#$5.-"$
#+,'-./*$ 𝑦 = 𝑥2 − 4𝑥 + 7;$4.*9$-"#$
#+,'-./*$/0$-"#$-'*%#*-$-/$-"#$<,&6#;$

4.*9$∫ 4 sin(2𝑥 + 3) 𝑑𝑥.$

=>(&#))$𝑙𝑜𝑔𝑎25?𝑙𝑜𝑔𝑎4 − 𝑙𝑜𝑔𝑎20$')$-"#$7/%'&.-"1$/0$
'$).*%7#$*,1@#&;$

4.*9$∫ (𝑥 + 1)22
−2 𝑑𝑥.$

2&.-#$2𝑠𝑖𝑛𝑥° + 3𝑐𝑜𝑠𝑥°$.*$-"#$0/&1$
𝑘𝑠𝑖𝑛(𝑥 − 𝑎)A$0/&$𝑘 > 0$'*9$0 ≤ 𝑎 ≤ 360;$



��!

!

��"

��#
!

��$

!

��%

��+

��'

!

��(

!

��)

��*

4,*<-./*)$ !$'*9$" $'&#$9#0.*#9$/*$'$),.-'@7#$
9/1'.*$@B$𝑓(𝑥) = 𝑐𝑜𝑠𝑥$'*9$𝑔(𝑥) = 𝑥 + 𝜋

6
;$2"'-$

.)$-"#$6'7,#$/0$𝑓 (𝑔 (𝜋
6
))3$

!"#$9.'%&'1$)"/5)$-"#$%&'("$/0$
𝑦 = 𝑓(𝑥);$
8C#-<"$𝑦 = 𝑓(𝑥 + 2) − 1$

D.6#*$-"'-$𝒖 = (
2
0
1
)$'*9$𝒗 = (

−1
2
4

)A$0.*9$

3𝒖 − 2𝒗$.*$</1(/*#*-$0/&1; $

!"#$6#<-/&)$𝑥𝒊 + 5𝒋 + 7𝒌$'*9$−3𝒊 + 2𝒋 − 𝒌$'&#$
(#&(#*9.<,7'&;$2"'-$.)$-"#$6'7,#$/0$#3$

E$7.*#$1'C#)$'*$'*%7#$/0$30°$
5.-"$-"#$(/).-.6#$9.&#<-./*$/0$
-"#$#:'>.)$')$)"/5*;$2"'-$.)$
-"#$%&'9.#*-$/0$-"#$7.*#3$

4.*9$-"#$#+,'-./*$/0$-"#$(#&(#*9.<,7'&$@.)#<-/&$
/0$-"#$7.*#$F/.*.*%$𝑃(3, −3)$-/$𝑄(−1, 9);$

𝑥2 + 𝑦2 + 8𝑥 + 4𝑦 − 38 = 0$

2&.-#$9/5*$-"#$<#*-&#$'*9$<'7<,7'-#$-"#$&'9.,)$/0$
-"#$<.&<7#$5.-"$#+,'-./*$

E$)#+,#*<#$.)$9#0.*#9$@B$-"#$&#<,&&#*<#$&#7'-./*$
𝑢𝑛+1 = 2𝑢𝑛 + 3$'*9$𝑢0 = 1;$

2"'-$.)$-"#$6'7,#$/0$𝑢33$

G'7<,7'-#$-"#$)"'9#9$'&#'$
#*<7/)#9$@B$-"#$7.*#$
𝑦 = 2𝑥 − 3$'*9$-"#$<,&6#$
𝑦 = 𝑥2 − 5𝑥 − 3.$

H&/6#$-"'-$2𝑐𝑜𝑠2𝐴 + 3𝑠𝑖𝑛2𝐴 − 2 = 𝑠𝑖𝑛2𝐴;$
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!"#$%&"'&%�TL �s%()%'%*##&%#+%
%�T�7 E�z�T�6 E�s�s�TF�t�r L �r,%
-./0.%+'0&#*().%�T�7 E�z�T�6 E�s�s�TF�t�r%+1223,%

4".%*##&)%#+%&".%.51'&(#/%�G�T�6 F �u�TE�t L �r%'*. %
.51'2,%%
6'2012'&.%&".%7'21.%#+%! ,%

!#27.%&".%.51'&(#/%�u�?�K�O�t�TE�?�K�O�TL F�s%
(/ %&".%(/&.*7'2%�r Q�TQ�u�x�r�ä%

4".%8('9*':%)"#$)%'%*(9"&;'/92.8%
&*('/92.%$(&"%)(8.)%'/8%'/92.)%
:'*<.8,%="'&%()%&".%7'21.%#+%
�?�K�O�t�=>%

�#L �t�è�N�6 E�x�è�N�ä%
="'&%()%&".%*'&.%#+%0"'/9.%#+%" %$(&"%*.?.0&%&#%#%
$"./% �NL �t>%

@(/8%&".%.51'&(#/%#+%&".%&'/9./&%&#%&".%01*7.%
�UL �T�7 F �u�T�6 E�t�T%'&%&".%?#(/&%$".*.%A%BC,%

@(/8%�ì
�5

�7�ë�0�@�TD%$".*.%�TM�r�ä

E7'21'&.%�H�K�C�6
�5

�5�:
,%

E7'21'&.%�ì �O�E�J�t�TE�?�K�O�t�T
�
�.

�4
���@�T,%

=*(&.%�u�?�K�O�T�¹E�v�O�E�J�T�¹%(/%&".%+#*:%�G�?�K�O�:�TE�=�;%
+#*%�GP�r%'/8%�r Q�TQ�u�x�r%



7!"

!
!

7#"

7$"

!

7%" !

7&"

!

7'"

7("

!

7)"

!

7*"

!

8+"

@1/0&(#/)%$%'/8%%%'*.%8.+(/.8%#/%&".%).&%#+%*.'2%
/1:F.*)%F3%�B�:�T�; L �T�6 E�u%'/8%�C�:�T�; L �TE�v,%
@(/8%.A?*.))(#/)%+#*%�Bk�C�:�T�;o�ƒ�•�†���Ck�B�:�T�;o,%

4".%8('9*':%)"#$)%?'*&%#+%&".%
9*'?"%#+%�UL �H�K�C�7�:�TF�v�;,%
4".%?#(/&%�:�M�á�t�;%2(.)%#/%&".%
9*'?",%="'&%()%&".%7'21.%#+%&>%

G(7./%&"'&%&".%*'&(#%�5�:F�v�á�w�á�s�;�á�6�:F�s�x�áF�v�á�s�x�;%
'/8%�7�:F�t�v�áF�s�r�á�t�x�;%'*.%0#22(/.'*D%0'2012'&.%&".%
*'&(#%(/%$"(0"%4%8(7(8.)%!H,%

I/%.51(2'&.*'2%&*('/92.%#+%)(8.%J%
1/(&)%()%)"#$/,%4".%7.0&#*)%! %'/8%" %
'*.%')%*.?*.)./&.8%(/%&".%8('9*':,%
="'&%()%&".%7'21.%#+%!#" >%

4".%2(/.%$(&"%.51'&(#/%�UL �t�T%(/&.*).0&)%&".%
0(*02.%$(&"%.51'&(#/%�T�6 E�U�6 L �w%'&%&".%?#(/&)%K%
'/8%L,%="'&%'*.%&".%' ;0##*8(/'&.)%#+%K%'/8%L>%

I%).51./0.%()%9./.*'&.8%F3%&".%*.01**./0.%
*.2'&(#/%�Q�á�>�5 L �r�ä�y�Q�á E�s�r,%%
="'&%()%&".%2(:(&%#+%&"()%).51./0.%')%�J �\ �»>%

6'2012'&.%&".%
)"'8.8%'*.'%)"#$/%
(/%&".%8('9*':,%

6'2012'&.%&".%8()&'/0.%F.&$../%&".%?#(/&)%MND%;CO%
'/8%MPD%JO,%

6#/7.*&%�s�u�w�¹%(/&#%*'8('/)%'/8%
0#/7.*&%

�6��

�7
%(/&#%8.9*..),

I%&*('/92.%"')%7.*&(0.)%QMCD%ROD%SM;CTD%;TO%'/8%
UMRD%;VO,%6'2012'&.%&".%:.8('/%Q!,%



8!"

8#"

!

8$"

!

8%"

8&"

8'"

!

8("

8)"

!

8*"

89"

!

!"#$%&'()'*$+",-+$."#$()'/"$
-&."$#01'.&,2$
$�UL �G�:�TF�s�;�6�:�TE�P�;3$$
4"'.$')#$."#$5'61#+$,7$! $'2%$"8$

4"'.$&+$."#$+,61.&,2$,7$�T�6 E�v�TP�r9$-"#)#$#$&+$
'$)#'6$21*:#)8$

;&2%$�T$&7$�H�K�C�ë�xF �t�H�K�C�ë�vL �s3$

<,65#$."#$#01'.&,2$�O�E�J�t�TF�?�K�O�TL �r$&2$."#$&2.#)5'6$
�r Q�TQ�s�z�r3$

=7$�B�:�T�; L
�5

�¾�ë
�1 9$�TM�r9$-"'.$&+$�B�ñ�:�T�;8$

;&2%$."#$#01'.&,2$,7$."#$.'2(#2.$.,$."#$>1)5#$-&."$
#01'.&,2$$�UL �T�7 E�t�T�6 F �u�TE�t$$'.$."#$/,&2.$
-"#)#$ �TL �s3$

;&2%$�ì�:�t�TF�s�;
�-
�. ���@�T$-"#)#$ �TP

�5

�6
3$

;&2%$�ì
�×�ë

�:�7�ë�>�5�;
�-
�.

�5
�4

?@/)#++$�u�?�K�O�T�¹E�w�O�E�J�T�¹$&2$."#$7,)*$�G�?�K�O�:�TF�=�¹�;$
-"#)#$ ! AB$'2%$�r Q�=Q�{�r3$

=7$$$'2%$%$')#$'>1.#$'2(6#+$+1>"$."'.$�O�E�J�=L
�8

�9
$'2%$

�O�E�J�>L
�9

�5�7
9$7&2%$."#$5'61#$,7$�•�‹�•���:�=E�>�;3$
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