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 3) 11=12 >-, E1 E2=2k6 ,  Zk  . 
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1. $-9 -?-28A59 71 328F?-? µC79 -1 029<1-12<-5<8  

(/µ?29µ/741 , ?B?-1GCµ?79 µ8>/µ1). )1 >Hµ1-1  71 µ/7 
-1 17-5328F?-? ,-9 -?-28A59 .  

2. @1 328F?-? -9 979µ1-?0I76µC ,1D ,-9 087. µH29D -.7 
J.-9-605I7 1µH,.D µCK5D ,1D 0121A9>9;7 .  (?7 
?05-2H0?-15  71 328F?-? <1µ58 8KK/ ,/µ?4.,/ .  

 L1-8 -/7 109:I2/,M ,1D 71 0121AI,?-?  µ1G4 µ? -9 
-?-28A59  <15 -5D J.-9-604?D . 

3. @1 1017-M,?-? ,-9 -?-28A5C  ,1D ,? CK1 -1 >Hµ1-1 .  
4. L8>? 1087-/,/ ?05,-/µ975<8 -?<µ/25.µH7/ ?4715 

109A?<-M .  
5. (582<?51 ?BH-1,/D :  )2?5D (3) I2?D µ?-8 -/ A5179µM -.7 

J.-9-605I7 .  
6. "2C79D A671-MD 109:I2/,/D  :  N41 (1) I21 µ?-8 -/ 

A5179µM -.7 J.-9-605I7 
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(1µ-58µ1,+/ ,  -D-./J@µ-,8  µ4?1µ/) .  )/  ?:µ/./  ,/  µ1,  ./  
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>-/ :
 >@8= 6/ ,1204-A,8/=  -5= µ64BA=
G(x) = F(x) + c , c  'R.  , 8:20/ ;043<61,8=  -5= f   ,-6 (
C0/

 C3D8 3@@5 ;043<61,0  G -5= f ,-6 ( ;0:428/  -5 µ64BA
G(x) = F(x) + c , c  'R.  .
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B. +,-.   720 1;6,E26@6 -61 'R. , f µ/0 ,1234-5,5 µ8
;89:6 64/,µ6E -6   C0/ x0 A.
F>-8 D0 @7µ8 >-/ 5 ,1234-5,5 f ;0461,/3G8/  ,-6 x0

(6@/C>) µ7</,-6 , -6 f(x0);
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$#" & 0# 1,'2&*&  /*. *&*,'3")  /#+ *. 1,'µµ# *4+ $#",
#$,"56+ 37(8#, *40 903&":4  $, #0 4 (,)*#/4 &70#"
$'()*, ; +, #0 #<*; &70#" +,-.,(µ/-0 .

$. )6 µ7-46 -5= 9/0B643= 9E6 µ/<09/CH2 04/DµH2 8:20/ :,6
µ8 -52 0;>,-0,5  -.2 8/C>2.2 -61= ,-6 µ/<09/C>
8;:;896 .
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 .  + µ,- ./+0123.3 f 45+-, 6-1-7875.,µ3 . ’  9+- .3µ45: x0

2:/ 64;5:/ :1,.µ:< 23= , 2>24 45+-, ?-, ./+4@A= .2:
.3µ45: -/2> .

!"#$%&' 2
(. '.@<4,  : 2<6:=  cx./+xdx3µ
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)*. B.28 µ,- ./+0123.3 f ./+4@A= . ’  9+- ;,0.23µ- ( ?-,
6-1-7875.,µ3 .2: 4.8241,?>  2:/ ( .  C- D9µ4 >2, :  #
./+0123.3 f .219E4,  2- ?:5D- 61:= 2- 0+8 A 45+-,
?/12A .2: ( , -+ 3 fF 45+-, 7+3.58= EG5+:/.- .2:
4.8241,?>  2:/ ( .

!"#$%&' 2

+. B.28 µ,- 1-1 ./+0123.3 f ?-, C, CF :, 71-E,?9=
6-1-.20.4,=  28+ f ?-, f -1 .2: 5;,: .<.23µ- -H>+8+ .
)>24 :, 71-E,?9=  6-1-.20.4,=  C ?-, CF 28+
./+-12A.48+  f ?-, f -1 45+-, ./µµ421,?9= 8= 61:= 23+
4/G45- y=x.
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(5+42-,  3 ./+0123.3

f(x) = 
xlnx1
Ix-
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.) J- I14524 2- - ?-, I 92., K.24 3 f +- 45+-, ./+4@A= .2:
64;5: :1,.µ:< 23= .
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/)  + , 7,- 2:/= 61-7µ-2,?:<= -1,Gµ:<= - ?-, I , ,.@<4, :  -=1
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2x
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lim
x
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 !"#$%& 10

,)  @ z1 , z2 42@,8 /8 72E4= 5D= 4?23:3D=  5/- 47:5Aµ,5/= (F),
@, -./0/123454 5D@ 58µA 5D= .,7G35,3D= :  

                            H=
2

21

3
21

)zz(4

i)zz(
.

 !"#$%& 5

'( ) 4!
(2@45,8  D 3-@4IA= 3-@G75D3D f µ4 .4;2/ /783µ/B 5/
;8G35Dµ, ( = (0, + ) 18, 5D@ /./2, 83IB48 :

f(x) = x2   1 + 
x

1
dt)t(f

1x

1
  , x ( .

*) +, -./0/123454 5/ f(1).
 !"#$%& 3

15



 !"# 4#$ $%&'( $

)%&*$ 4#$ $%&'( $

 ) +, ,-./012030 435 f6(x) = 3x  1.
!"#$%&' 10

() +, 780130 3.9 3:-. 3;< =>9?83;=;< f.

!"#$%&' 6

%) +, >-.@.A1=030 3. 0µ7,/49 3.> BC81.> -.>
-085D@0103,5  ,-4 3; A8,E5DF -,8?=3,=;  3;<
=>9?83;=;< f, 3.9 ?2.9, x6x D,5 35< 0>G010< x=2 D,5 x=4 .

!"#$%&' 6 

)*+,-./ ,-0 1)2/ .3.104)!.5)2/

1. $3. 3038?/5.  9, A8?H030 µ49. 3, -8.D,3,8D35D?
(;µ08.µ;91,, 0203,I4µ09. µ?G;µ,). +, µ;9 ,935A8?H030
3, GJµ,3, =3. 3038?/54 =,< .  

2. +, A8?H030 3. .9.µ,30-K9>µ4 =,< =3. -?9C  µJ8.<
3C9 EC3.,935A8?EC9  ,µJ=C< µ4@5< =,< -,8,/.G.:9 .
(09 0-538J-03,5  9, A8?H030 .-.5,/F-.30 ?@@;
=;µ01C=; .  L,3? 3;9 ,-.BK8;=F  =,< 9, -,8,/K=030
µ,I1 µ0 3. 3038?/5.  D,5 3, EC3.,931A8,E, , 3, .-.1,
D,5 G, D,3,=38,E.:9 µ03? 3. -J8,< 3;< 02J3,=;< .

3. +, ,-,93F=030 67" 7&78$%9: 6;' =0 4@, 3, GJµ,3, .
4. L?G0 ,-?93;=; 30Dµ;85CµJ9; 019,5 ,-./0D3F .
5. (5?8D05, 02J3,=;< :  )805< (3) K80< µ03? 3; /5,9.µF

3C9 EC3.,935A8?EC9 .
6. "849.< />9,3F< ,-.BK8;=;<  :  M1, (1) K8, µ03? 3;

/5,9.µF 3C9 EC3.,935A8?EC9 .

.2<)!0/1. .=-12<-0 

1.>)/ !+52!01)/
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 !"# 1#$ $%&'( $ 
 

 

)%&*$ 1#$ $%&'( $

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 13 " /( 01.!,-  2005 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :0#3+0#(!&A 
"-),*,  " *!4%) :  ( "" .!"  (4) 

 

3 0# 15 
6) +, ,-./012030  435 ,6 75, 896:;3<8< f 016,5 

-,;,=>=1857< 8’ ?6, 8<701. x0 , 3430 016,5 @,5 8960ABC 
83. 8<701. ,934 . 

 05789:; 10 
 

<)  D83> E(x, y) < 05@46, 3.9 75=,/5@.F ,;5G7.F z=x+yi 
83. 75=,/5@4  0-1-0/. .  

 )5 .;1H.970 >C 7?3;. 3.9 z; 
05789:; 5 

=)  ! "#$%&'&  (') '&'#$*+,  (!- ').- !#+/0)1-  1, 2, 3, 4 
2!+ 5 '34 5!#!2$'3  5#)'$(&34  2!+ *657! (& 2$/& 
!#+/0, 4! (80&+9(&'&  '84 :4*&+;8 ( ), !4 8 !4'6(')+<8 
5#,'!(8  &64!+ (3('=, = (!), !4 8 !4'6(')+<8  5#,'!(8 
&64!+ 7!4/!(0:48 .  

1.  6 z 75=,/5@4C ,;5G74C @,5  z   . 89H9=BC 3.9 , 3430 

58AF05  

 zz 2 z  . 

05789:; 2 
 

2.  6 9-:;A05  3. 4;5. 3<C 896:;3<8<C f 83. x0 , 3430 
58AF05 

0xx
lim )x(flim)x(f

0xx
 . 

05789:; 2 

3. '8AF05    (<7x)I =  896x . 

05789:; 2 
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 !"# 2#$ $%&'( $ 
 

 

)%&*$ 2#$ $%&'( $

4. '+,-./    cedxe x2x  ,   c  IR     .  

 !"#$%& 2 

5.  0 f .102/ +30.,45 +306789+9 +8: [2 ,;], 8<8. 9 f 
=2170./ +8: [2,;]  >/2 >?@/+89 8/>4 A B2/ >/2 .C6,/+89  
8/>4 m. 

 !"#$%& 2   

 
'( ) 2! 
 

(10:082/  :/ >/@2D/B:1  27/E>:1 

z1  = 3+i  B2/  z2  = 1-3i  . 

*) F2 2=:D.1G.8. <8/ i
z

z

2

1    B2/   2
21

ziz  = 0  . 

 !"#$%& 8 

+) F2 2=:D.1G.8. <8/   . 0zz
20062006

21

  !"#$%& 8 
 

,) H.I7:->. 8: >/@2D/B<  27/E>< 

 
22

21

kzz

izkz
w    ,   k  IR          { 1  }        . 

F2 2=:D.1G.8. <8/ @/2 B6E. k  IR          { 1  }    /+,-./  'm(w) = 1  . 
 

  !"#$%& 9 
 

'( ) 3! 
H.I7:->. 89 +306789+9 

f(x)=   <=:3 2  IR   . 
0x,xlnx

0xe2 ,
x

A)  F2 3=:C:@1+.8. 8:0 =72@>28/B<  27/E>< 2 J+8. 9 
+306789+9 f 02 .102/ +30.,45 +8: x0=0  . 

M!"#$%& 10 

B)  0 @/2 8:0 =72@>28/B<  27/E>< 2 /+,-./  2 = 1 : 
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 !"# 3#$ $%&'( $ 
 

 

)%&*$ 3#$ $%&'( $

i) +, -.-/01-/-  ,2 3 f -42,5 6,7,898415:3  1/;  x0=0  . 

 !"#$%& 5 

ii) +, <7-4/- /, =5,1/>:,/, :;2;/;24,? /3? f. 

 !"#$%& 5 

iii) +, @6;A;841-/- /; -:<,=B2 /;@ C974;@ 6;@ 
6-75DA-4-/,5  ,6B /3 87,E5D> 6,701/,13 /3? f, /;2 
0.;2, xFx D,5 /5? -@G-4-? x=1 D,5 x=e. 

 !"#$%& 5 
 

'( ) 4!

H-97;I:- /3 1@207/313 

f(x) = x  lnx + ex  ,     x  (1, + )  . 
 

*) +, ,6;=-4.-/-  B/5 3 f -42,5 823149? ,I.;@1, 1/;  
=501/3:, (1, + . )

 !"#$%& 6 
 

+) +, <7-G;I2 /, B75, 

  
x

xln
lim
x

    ,  
x

ex

lim
x

   ,   )x(flim
x

 . 

 !"#$%& 6 
 

,) N, ,6;=-4.-/-  B/5 3 -.41913  f(x)=2005 JC-5 :;2,=5D> 
AI13 1/; =501/3:, (1, + )   .  

 !"#$%& 6 
 

$) K1/9 
e

2

)e(

)2(

f

f
.dx)x(fdx)x(fL 1  +, @6;A;841-/- /32 

/5:> /3? 6,701/,13?     L  2ln2  .  
 

 

  !"#$%& 7 
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 !"# 1#$ $%&'( $ 

)%&*$ 1#$ $%&'( $

 

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 12 " /( 01.!,-  2006 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :  0#3+0#(!&A 
"-),*,  " *!4%) :  ( "" . !"  (4) 

 

3 0# 15 

6) +,-. / ,0123-/,/ xxf )(  . 

45 56789:;9-9  <-= / f 9:15= 6535>.>:,=?/ ,-7 (0,+@) 

A5= =,BC9= 
x

xf
2

1
)( .  

05789:; 10 
 

<)  +,-. ?:5 ,0123-/,/ f A5= -7 ,/?9:7 x0 -70 698:70  
73=,?7C -/D .  E<-9 F5 GH?9 <-= / f 9:15= ,019BID ,-7 x0 ;  

  
05789:;  5 

=)  ! "#$%&'&  (') '&'#$*+,  (!- ').- !#+/0)1-  1, 2, 3, 4 
2!+ 5 '34 5!#!2$'3  5#)'$(&34  2!+ *657! (& 2$/& 
!#+/0, 4! (80&+9(&'&  '84 :4*&+;8 ( ), !4 8 !4'6(')+<8 
5#,'!(8  &64!+ (3('=, = (!), !4 8 !4'6(')+<8  5#,'!(8 
&64!+ 7!4/!(0:48 .  

 

1.  1 z1 , z2 9:15= ?=>58=A7: 53=F?7: , -<-9 =,BC9=  : 

212121 zzzzzz .  

05789:;  2 
 

2. +,-. / ,0123-/,/ x9J)x(f .  # ,0123-/,/ f 9:15= 

6535>.>:,=?/  ,-7 0,01xxRR1  A5= =,BC9=  

x,01

1
(x)f

2
.  

05789:;  2 
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 !"# 2#$ $%&'( $ 

)%&*$ 2#$ $%&'( $

 
3.  + 0)(lim

0

xf
xx

 , ,-,. 0)(xf  /0+,1 2,0 x0 . 

 !"#$%&  2 
 

 

4. . c34xdx25+x

 !"#$%&  2 

 

5 .   + 678 498 25+1:,323  f, 25+.;<  2,0 =712,348 [8 ,>] 

72;?.7       678 /1@. 0)(xf >8,x  , ,-,.  . 0
> 

8 
dxf(x) 

 !"#$%&  2 

 
'( ) 2! 
 

A2,B -,7 678 ,0+ 4768=7/-  8:7@4- z 72;?.7 :   

 

55 515 zz .  

 

*) C8 =.9D.,. -,7  515 zz  . 

 !"#$%&  5 

+) C8 =.9D.,. -,7 :   1z  .  

  !"#$%& 10 
 

,)  + , +8 >:.@.9 0 6.B4.,:7/-E ,-F0E ,B+ 

.7/-+B+ G(w) 2,0 4768=7/-  .F9F.=0 .  

15zw

 

  !"#$%& 10 
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 !"# 3#$ $%&'( $ 

)%&*$ 3#$ $%&'( $

 

 !"# 3$ 
(+,-./0 1 23,45.121        1225ln xxxf .  

%) 6707 -+,/0 .7 8-9+7 7502:7; .1< 23,45.121<  f; 

M$&'()*  6 

+) =/ /879-+>-.-  ?.0 1 23,45.121 f -+,/0 @,12+A< 
/;>732/ .  

"$&'()*  7 

,) =/ B5-+.- .7 2;,7C7 .0:D, .1< 23,45.121<  f. 

"$&'()*  6 

() =/ /879-+>-.-  ?.0 1 ->+2A21  f(x)=2006 EF-0 :7,/90GH 
C;21 2.7 8-9+7 7502:7; .1< 23,45.121< f. 

"$&'()*  6 

 !"# 4$

I2.A 1 23,-FH< 23,45.121  f , @0/ .1, 787+/ 02F;-0   

dttfxf
x

0
23  ,    Rx  

%) =/ /879-0FJ-+  ?.0 1 23,45.121  
xe

xf
x

2
  -+,/0  

2./J-5H .  

"$&'()*  5 

+) =/ /879-0FJ-+ ?.0  xexf 23 . 

"$&'()*  5 
 

,) N/ B5-J-+ .7 -:B/9?, .73 FA5+73 %(C) 873 
8-50GC-+-./0 /8? .1 @5/K0GH 8/542./21  .1< 
23,45.121< f, .7, 4>7,/ xLx G/0 .0< -3J-+-< x=0, x=C  
:- C>0 . 

"$&'()* 10 
 

() =/ B5-J-+ .7 
0

lim  

 

"$&'()*  5 
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 !"# 1#$ $%&'( $ 

)%&*$ 1#$ $%&'( $

 

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 11 " /( 01.!,-  2007 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :  0#3+0#(!&A 
"-),*,  " *!4%) :  ( "" .!"  (4) 

 

3 0# 15 

#. 

1. +,-. / ,0123-/,/ f(x)=/4x. 56 6789:;<:-: =-> / 
,0123-/,/ f :;16> 7636?.?;,>4/  ,-8  @6> >,AB:> :  
fC(x)=,01x. 

056789: 10 
 

2. D=-: 4>6 ,0123-/,/ f  EF?:-6>  ?1/,;.G HI;180,6 ,: 
F16 9>2,-/46 ( -80 7:9;80 83>,48B -/G ;   

056789: 5   

1.  ! "#$%&'&  (') '&'#$*+,  (!- ').- !#+/0)1-  1, 2, 3, 4 
2!+ 5 '34 5!#!2$'3  5#)'$(&34  2!+ *657! (& 2$/& 
!#+/0, 4! (80&+9(&'&  '84 :4*&+;8 ( ), !4 8 !4'6(')+<8 
5#,'!(8  &64!+ (3('=, = (!), !4 8 !4'6(')+<8  5#,'!(8 
&64!+ 7!4/!(0:48 .  

 

1. J>6 @2I: 4>?69>@= 63>I4= z @6> @2I: I:->@= 6@F36>8  

1 , >,AB:> :   zz .  

056789: 2   
 

2. ',AB:> :  1
x

1x
lim

0x
.  

056789: 2   
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 !"# 2#$ $%&'( $ 

)%&*$ 2#$ $%&'( $

3.  + ,-. /0+1234/4 f 56+ 67+.- /0+689: / ’ ;+. 
6/<362-=>  /4,67? x0 6+>: 5-./39,.3?: 3?0 @657?0  
?2-/,?A 34: , 3>36 4 f 56+ 67+.- @.2.B<B7/-,4  /3? x0 . 

 !"#$%& 2   
 

 

4.  + ?- /0+.239/6-: f, g 67+.- @.2.B<B7/-,6:  /3? x0 =.- 

g(x0)C0, 3>36 =.- 4 /0+1234/4 
g

f
 67+.- @.2.B<B7/-,4  /3? 

x0 =.- -/8A6- :  

2
0

0000
0

)x(g

)x(g)x(f)x(g)x(f
x

g

f
.  

 !"#$%& 2   

 

5 .  D-. =1E6 /0+1234/4 f, @.2.B<B7/-,4  / ’  ;+. 5-1/34,. 
( , -/8A6- :  

 c ,c)x(fdx)x(f  . 

 !"#$%& 2   

'( ) 2! 
 

(7+?+3.-  ?- ,-B.5-=?7  .2-E,?7 z1=i,  z2=1 =.- z3=1+i. 
 

*. F. .@?567G636 >3- :   
2

3
2

2
2

1 zzz .  

 !"#$%& 5 

+.  + B-. 3? ,-B.5-=> z -/8A6- 21 zzzz , 3>36 +. .@?567G636 

>3-: 
 i.  Re (z) = Im (z). 

 !"#$%& 10 
 ii. B-. z C 0, +. 0@?H?B7/636 34+ 3-,9 34: @.21/3./4: 

  
z

z
 

z

z
A . 

 !"#$%& 10 
 

 

24



 !"# 3#$ $%&'( $ 

)%&*$ 3#$ $%&'( $

 !"# 3$ 

(+,-./0 1 23,45.121  ,0x,
x4

1
xlnxf .  

%. 6/ /789-+:-.- ;.0 :  

 0ef0
4

1
f,0

e

1
f 5

5
 . 

M$&'()*  6 

+. 6/ <5-+.- .1, -:+2=21  .1> -?/7.8@A,1>  .1> B5/?0CD> 
7/542./21>  .1> 23,45.121>  f 2.8 21@-+8 E(1, f(1)). 

"$&'()*  5 

,. 6/ <5-+.- ./ 90/2.D@/./ @8,8.8,+/> .1> f. 

"$&'()*  4 

(. 6/ /789-+:-.-  ;.0 1 -:+2=21  f(x) = 0 AF-0 /C50<G> 9H8  
5+I-> 2.8 9042.1@/ (0, +J). 

"$&'()* 10 

 !"# 4$ 

K2.= f @+/ 7/5/B=B+20@1  23,45.121 2.8 , B0/ .1, 878+/ 

02FH-0    C/0  f(0) = 2 . x3e4)x(f)x(f

%. 6/ /789-+:-.-  ;.0 1 23,45.121 x4x e)x(fe)x(h  

-+,/0 2./L-5D .  

"$&'()* 5 

+. 6/ /789-+:-.- ;.0 :   
x3

x

e

1
exf . 

"$&'()* 6 

,. 6/ 378M8B+2-.- .8 8M8CMD5=@/ :    
x

0
dt)t(f)x(I

"$&'()* 9 

(. 6/ <5-+.- .8 2x x

)x(I
lim .  

"$&'()* 5 
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 !"# 1#$ $%&'( $ 
 

)%&*$ 1#$  +* 3 $%&'(%$

 

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 9 " /( 01.!,-  2008 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :  0#3+0#(!&A 
"-),*,  " *!4%) :  (. !"  (3) 

 

3 0# 15 
#. 

6.  , z1 , z2 -.,/0 102/3045. /60715. , 898- ,/  

/:53-.;-8- 980 : 2121 z  z   z  z .  

05789:; 10 
 

<. +98- 3<5 =>,/68?=-0@  f  4/0 g AB25,8/0  .=-@ ;  

05789:; 5   

1.   ! "#$%&'&  (') '&'#$*+,  (!- ').- !#+/0)1- 1, 2, 3, 4 
2!+ 5 '34 5!#!2$'3  5#)'$(&34  2!+ *657! (& 2$/&  
!#+/0, 4! (80&+9(&'&  '84 :4*&+;8 ( ), !4 8 !4'6(')+<8 
5#,'!(8  &64!+ (3('= = (!), !4 8 !4'6(')+<8  5#,'!(8 
&64!+ 7!4/!(0:48 .  

1. C0/ 85, 102/3049  /60719 z = / + Di 1- / , D   0=E<-0 
z = 0 898- 4/0 19,5, 898- , /, / = 0 4/0 D = 0. 

05789:; 2   
 

2. (.,5,8/0  50 =>,/68?=-0@ f, g 1- 450,9 :-3.5 560=15< 
85 =<,5A5  .  )98- :F,8/ 0=E<-0 :   

g(x)lim  f(x)limg(x) )x(flim
000

 x  x  xx  x x
. 

05789:; 2 

3. G=8H 10/ =>,F68I=I f :5> -.,/0 =>,-E?@ =- B,/  
30F=8I1/ ( .  

  , f (x) < 0 =- 4F7- -=H8-6049  =I1-.5 85> ( , 898- I 
f -.,/0 2,I=.H@ /<;5>=/ =-  9A5 85 ( .  

05789:; 2   

 



 !"# 2#$ $%&'( $ 
 

)%&*$ 2#$  +* 3 $%&'(%$

4.  , -.,/0 , 121- f(x) > 0 30/ 456- 

 x  [/, 7]. 

0dx)x(f

 !"#$%& 2   
5.  , 80/ 9:,5;1<9<  f -.,/0 4:;1= 9 ’ >,/ ?0591<8/ ( ,  

121- < -@/A1B8>,<  1<C 3;/@04=C A/;591/9<C  1<C f, 
9- 456- 9<8-.B 1B: ( 7;.94-1/0  451D  /A2 1< 
3;/@04= A/;591/9< 1<C f 8- -E/.;-9< 1B 9<8-.B  
-A/@=C 1B:C .  

 !"#$%& 2   
'( ) 2! 
 

).  (.,B,1/0  B0 803/?04B.  /;068B. z = k + (k + 1)i, k   . 
*. F/ /AB?-.E-1- 210 B 3-D8-1;042C  12ABC 1D, -042,D,  

1B: z -.,/0 < -:6-./ y = x + 1. 
 !"#$%& 6 

+. +B0B0 /A2 /:1BGC 1B:C 803/?04BGC  /;068BGC 

>HB:, 1  z ;   

 !"#$%& 9 
 

B.   , 30/ 1B:C A;/38/104BGC  /;068BGC  / , 7 09HG-0 
/2  + 72 + 8 = (1  i)47  (1 + i)4/ , ,/ ?-.E-1- 210 / = 2 
4/0 7 = 2. 

 !"#$%& 10 

'( ) 3! 

(.,-1/0 < 9:,5;1<9<  f 8- , 
x

n x l x
)x(f   x > 0. 

*. F/ 8-I-1<6-.  < 9:,5;1<9<  f DC A;BC 1< 8B,B1B,./ 4/0 
1/ /4;21/1/ . 

 !"#$%& 10 

+. F/ :ABIB3.9-1- 1o 2;0o . )x(flim
x

 !"#$%& 8 
,. F/ :ABIB3.9-1- 1B B;098>,B  BIB4I=;D8/ :    

 . 

2e 

1 
dx)x(fI

 !"#$%& 7 

 



 !"# 3#$ $%&'( $ 
 

)%&*$ 3#$  +* 3 $%&'(%$

 !"# 4$ 

(,-./01 2 34-56/232  f 7. f(x) = 27x, 89:4 x  . 

%. ;0 <6.,/. /2- .=,3>32  /2? .@09/:7A-2?  .4B.,0? 3/: 

327.,: (0, f(0)) /2? C60@1DE?  90653/032?  /2? f. 

M$&'()*  10 

+. ;0 49:F:C,3./. /: .7<0G8- /:4 H>6,:4 9:4 
9.61DF.,./01  098 /2 C60@1DE 90653/032 /2? f D01  
/1? .4B.,.? y = x D01 y = 1. 

"$&'()*  10 

,. ;0 09:G.,=./.   8/1 C10 D5B. x > 0 13HI.1 2 

0-138/2/0 27x > x 
2

3
x2 .  

"$&'()*  5 
 

-./01!2  (,3%  4$5*  )6)4%789)&$5*)  

1. $/:  /./65G1:  -0  C65J./.  78-:  /0  96:D0/06D/1D5  
(27.6:72-,0 ,  D0/.IB4-32 ,  .=./0K87.-:  75B270).  ;0  72-  
0-/1C65J./.  /0  BA70/0  3/:  /./65G1: .  

2. ;0  C65J./.  /:  :-:70/.9L-478  30?  3/:  .95->  7A6:?  />-  
@>/:/491L-  07A3>?  78F1?  30?  9060G:B:I- .  (.-  .91/6A9./01  
-0  C65J./.  :9:10GE9:/.  5FF2  327.,>32 .  

 M0/5  /2-  09:HL623E  30?  -0  9060GL3./.  70K,  7.  /:  /./65G1:  
D01  /1?  @>/:/49,.? .  

3. ;0  090-/E3./.  3/:  /./65G18  30?  3.  8F0  /0  BA70/0 .  

4. M5B.  095-/232  .913/27:-1D5  /.D7261>7A-2  .,-01  09:G.D/E .  

5. (156D.10  .=A/032? :  )6.1?  (3) L6.?  7./5  /2  G10-:7E  />-  
@>/:/491L- .  

6. N10  /2-  D0/03D.4E  />-  3H275/>-  3.  BA70/0  9:4  0901/.,/01 ,  
79:6.,/.  -0  H62317:9:1E3./.  7:FI<1 .  

7. "68-:?  G4-0/E?  09:HL6232? :  O,0  (1) L60  7./5  /2  G10-:7E  
/>-  @>/:/491L-  D01  8H1  961-  /2-  17.00. 

 

!:;-"#2<!  !=1<:;1#  

<!>-2  "/?:"#<-2  

 



 !"# 1#$ $%&'( $ 
 

)%&*$ 1#$  +* 4 $%&'(%$

 

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 8 " /( 01.!,-  2009 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :  0#3+0#(!&#  
"-),*,  " *!4%) :  ( "" .!"  (4) 

 

3 0# 15 
#. 

6.  , -. /0,1234/5.6 f, g 57,1. 81219:97/.;56  /3- x0 ,  

,1 18-<57=535  >3. ?1. @ /0,A23@/@ f+g 57,1. 
81219:97/.;@  /3- x0 ,  ?1. ./BC5.  

000 xgxfxgf . 
05789:; 10 

 

<. +>35 @ 50D571 x=x0 EF9531.  ?131?>20G@  1/C;83:3@  
3@6 921G.?46  812A/31/@6  3@6 f  

05789:; 5 

1.   ! "#$%&'&  (') '&'#$*+,  (!- ').- !#+/0)1- 1, 2, 3, 4 
2!+ 5 '34 5!#!2$'3  5#)'$(&34  2!+ *657! (& 2$/&  
!#+/0, 4! (80&+9(&'&  '8 7:;8  !"#$, !4 8 5#,'!(8  
&64!+ (3('< < %&'(), !4 8 5#,'!(8  &64!+ 7!4/!(0:48 .  

1. # <.1,0/;13.?4  1?37,1 3@6 <.1G-2A6 3:, 
;.91<.?H, 1+Ii ?1. 9+<i 57,1. @ <.1G-2A 3:, 
<.1,0/;13.?H,  1?37,:, 3-06 .   

05789:; 2 
 

2. JAD5 /0,A23@/@ 8-0 57,1. 1 1 57,1. 9,@/7:6  
;-,>3-,@ .   

05789:; 2 

3. '/BC5. : 0
x

x
lim

0x

 !
.  

05789:; 2 

 



 !"# 2#$ $%&'( $ 
 

)%&*$ 2#$  +* 4 $%&'(%$

4. # ,-./012,2 x,xln)x(f * , 34.56 75058984,6:2 

,1;  * <56 6,=>36  
x

1
)x(ln .  

 !"#$%& 2 

5. ',=>36 :  c
1

x
dxx

1

 

 

 , ?7;- 5 , c 34.56 7058:516<;4  

506@:;4 <56 5 1. 
 !"#$%& 2 

 
'( ) 2! 
 

 (4.3156 ; :685A6<?B 506@:?B  

2

)3i(i

i1

1
z .  

*. C5 57;A34D313 ?16 :   

i1z ,  ,  . i2z2 i22z3

   !"#$%& 9 
   

 

+.  .  , E , F 34.56 ;6 36<?.3B 19. :685A6<G. 32 z,z,z , 

5.14,1;6=5 , .5 57;A34D313 ?16 1; 10489.;  EF 34.56 
6,;,<3HIB .  

 !"#$%& 9 

,. C5 57;A34D313 ?16 :  

2
3

2
2

2
23 zzzzzz .  

 !"#$%& 7 

'( ) 3! 

(4.3156 2 ,-./012,2   ex)x(f x  , ?7;-   .  

*. C5 J03@34 2 16:K 1;- 5 , G,13 2 3L571;:I.2  12B C f ,1; 
,2:34;  (0, f(0)) .5 34.56 750/HH2H2 ,12. 3-@345 
y=ex. 

 !"#$%& 10 
 
 
 

 



 !"# 3#$ $%&'( $ 
 

)%&*$ 3#$  +* 4 $%&'(%$

 . ,-. .= 1, 
 i. /. 0121345131 36 57/893656 f :; <9=; 36 0=/=3=/>. 

?.- 3. .?9@3.3. ,  
!"#$%&' 10 

 
ii. /. .<=A1>B131 @3- = 8B=/.; xx   1>/.- =9-C@/3-. 

.5D0<3:36  36; C f 53= . 

!"#$%&' 5 
 
()!* 4" 

(>/=/3.-  =- 57/.93451-;  

f(x) = x 1 ?.- g(x) = lnx, x 0. 

+.   E. .<=A1>B131 @3- :   

f(x) F g(x), G-. ?8H1 x 0. 

M"#$%&'  8 

 .     / h(x) = f(x) g(x), 3@31 :  

       i.  E. .<=A1>B131 @3- :  

0 I h(x) I e 2, G-. ?8H1 e,1x .  

!"#$%&'  7 

 

 ii. E. 7<=2=G>5131 3= 10J.A@ 3=7 K:9>=7 <=7 
<19-?21>13.- .<@ 36 G9.L-?4 <.9853.56 36; 
57/893656; h, 3=/ 8B=/. xx  ?.- 3-; 17H1>1; x = 1  

?.- x = e.  

!"#$%&'  5 

 

      iii. E. 7<=2=G>5131 3= =2=?249:0. 

dx)x(h1)x(heI
e

1

)x(h .  

!"#$%&'  5 

 



 !"# 1#$ $%&'( $ 
 

)%&*$ 1#$  +* 4 $%&'(%$

 

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 14 " /( 01.!,-  2010 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :  0#3+0#(!&#  
"-),*,  " *!4%) :  ( "" .!"  (4) 

 

3 0# # 
 

#1.  ,-./ 0 -1234.0-0  f(x) = 56x, x A,  
  7891   = - 0x/x  !"  

 :; ;89<5=>5.5 7.? 0 f 5=2;? 8;4;@/@=-?A0  B;? ?-CD5?  

(56x)E = 
x

1
2

 !"

 , x A 

 
056789: 10 

#2.  +7.5 FGA5 7.? A?; -1234.0-0 f 5=2;? -125CHI -5 G2; 
-0A5=9 x0 .91 85<=91 94?-A9D .0I ;  

 

056789: 5 

#3.   ! "!#!$%&#'()%)  %*+ ,#-%.()*+  ,-/ !$-0-/1-23, 
4#.5-3%!+  (%- %)%#.6*7  (!+ 6',0! (%- 4#.88!  ,-/  
!3%*(%-*")' () $.1) ,#7%!(& %& 09:&  !"#$, !3 & 
,#7%!(&  )'3!* (;(%<  < %&'(), !3 & ,#7%!(&  )'3!* 
0!31!(893& . 

;) $.9 A?@;<?B7  58=85<9  9? 5?B725I <D9 -1J1@K2 
A?@;<?BK2 ;4?LAK2 5=2;? -0A5=;  -1AA5.4?B3 /I 
849I .92 84;@A;.?B7  3>92; .  

<)   2 ; > 1, .7.5  
x

xlim #

=)   2 0 -1234.0-0  f :     5=2;? 1-1, .7.5 ?-CD5?  

f -1(f (x)) = x,  x A 

 



 !"# 2#$ $%&'( $ 
 

)%&*$ 2#$  +* 4 $%&'(%$

 )   c,cxxdx  !"#$  

!)  , -. /0,1234/5.6 f7 , g7 58,1. /0,59586 /5 :,1  
;.</3=>1 ( , 3?35 ./9@5.  

 dx)x(g)x(%f)x(g)x(fdx)x(g%)x(f , x ( 

 

"#$% !& 10 
 
'(") * 
 

A/3B -. >.C1;.D-8  12.E>-8 z C.1 3-06 -F-8-06 ./9@5.  
 

z  = i2z  

*1. G1 1F-;58H535  ?3. - C5B>532.D?6  3?F-6 3B, 5.D?,B, 
3B, >.C1;.DI, 12.E>I, z /3- >.C1;.D?  5F8F5;-  58,1. = 
50E581 >5 5H8/B/=  J =1 

"#$% !& 7 

*2.  F? 3-06 F121F<,B  >.C1;.D-@6 12.E>-@6  z, ,1 K25835 

5D58,-06 F-0 :9-0, >:32- 8/- >5 2  

"#$% !& 10 

*3. A/3B  z1 = 1 + i  D1. z2  = 1 + i   -. >.C1;.D-8 12.E>-8 
F-0 K24D135 /3- 52I3=>1 L2. 

 G1 1F-;58H535 ?3. 4
1z  +  = 4

2z  8

"#$% !& 8 

 

'(") + 

(8,531. = /0,<23=/=  f(x) = x3  3lnx,   x > 0  

+1. G1 1F-;58H535 ?3. = f  58,1. D0234 .  

"#$% !& 8 

 

 



 !"# 3#$ $%&'( $ 
 

)%&*$ 3#$  +* 4 $%&'(%$

 2. ,- -./0123141  546 / 73/8-9 :;: 128-6 <-4-<5=>?@  
-ABC.4D4@  4@9 E=-?6<F9 .-=7A4-A@9  4@9 f  

!"#$%&' 7 

 3. ,- -./0123141  546 @ 132ADA@  f(x) = 2 GH16 -<=6IJ9 C2- 
=2K-  A4/ 067A4@C- (1, e) 

!"#$%&' 10 
 
()!* + 
 

LA4D @ .-=-EDE2A6C@  A4/   A>87=4@A@ f  E6- 4@8 /./2-  
6AHB/>8 /6 AHGA169  

f;(x) =  f(x) + x, x   <-6  f (0) = 0 

+1. ,- -./0123141 546 @ A>87=4@A@   

g(x) = ex 1xxf , x , 128-6 A4-M1=F .  

!"#$%&' 5 

+2. ,- -./0123141 546  1xe)x(f x
    ,   x  

!"#$%&' 7 

+3.  ,- -./0123141 546 f(x)  0, E6- <7M1 x  

!"#$%&' 6 

+4.  ,- I=1241 4/ 1CI-058 4/> HD=2/> ./> .1=6<N1214-6  
-.5 4@ E=-?6<F .-=7A4-A@ 4@9 f, 4/8 73/8- x;x <-6  
4@8 1>M12- x = 1 

!"#$%&' 7 
 

 

 

 

 

 

 
 

 



 !"# 1#$ $%&'( $ 
 

)%&*$ 1#$  +* 4 $%&'(%$

 

 !"#$%$!& "   ' (#" !" 
( &)%)  **+)%) (,-  '%( .!&,-  

&#! ( &)%)  **+)%) -/#**+*%) "(,  '%( .!&, 
(.!(+ 6 " /( 01.!,-  2011 
 ' (#2,0 ),  0#3+0#  

3 (!&+" &#( -3-)"+" :  0#3+0#(!&#  
"-),*,  " *!4%) :  ( "" .!"  (4) 

 
 
 

3 0# # 
 

#1.   , -./ 01,234505  f 67,/. 8/3/9:970.-5  06 ;,/ 05-67<  
x0  , 4=46 ,/ /8<>67?646 =4. 67,/. @/. 01,6ABC 04< 
05-67< /14= .  

056789: 10 

#2.  D04: -./ 01,234505 f 01,6ABC  06 ;,/ >.2045-/ ( @/. 
8/3/9:970.-5  04< 60:463.@=  4<1 ( .  +=46 E;-6 =4. 5 

01,234505 f 67,/. @134B 04< ( ;  

056789: 5 

#3. F/ A/3/@45370646  4.C 83<4206.C 8<1 /@<E<1G<H, , 
932I<,4/C  04< 46432>.= 0/C >78E/ 04< 932--/  8<1 
/,4.04<.A67 06 @2G6 83=4/05 45 E;?5 ";<=> , /, 5 
83=4/05 67,/. 0:04B B *7?5: , /, 5 83=4/05 67,/. 
E/,G/0-;,5 .  

 @.  , , 4=46 z )z(   
z  , , * 

A.   , f, g, h 67,/.  436.C 01,/34B06.C @/. <37J64/. 5 
ho(gof), 4=46 <37J64/.  @/. 5 (hog)of  @/. .0AH6.  
ho(gof) = (hog)of 

 B. 1lim
0x x

1 - x 1,

  

!
  

 

 



 !"# 2#$ $%&'( $ 
 

)%&*$ 2#$  +* 4 $%&'(%$

 .   , - f ./,01 23,.456 2. 7,0 8192:-;0 ( <01 0, =, > (, 

:?:. 124@.1   

 ! 

dx)x(fdx)x(fdx)x(f

! ""

 !.  , 0<0<1, :?:.    0
x

xlim  

"#$% !& 10 

 

'(") * 

A2:B 
z

4
zw  ,  ?CD3 z ;1>081<?6 0E1F;?6 ;. z 0  

*1. G0 =E./:. :D36 ;1>081<D@6 0E1F;D@6  z1  <01 z2 >10 :D36 
DCD/D36 124@.1 w=2 

"#$% !& 6 

*2.  , z1  =  1+i 3  <01 z2  =  1 i 3  ./,01 D1 ;1>081<D/ 0E1F;D/ 
CD3 =E5<0:. 2:D .EH:-;0 I1, :?:. ,0 0CD8./J.:. ?:1  
3
1
z  =  = 3

2
z  8

"#$% !& 6 

*3.  , z1 <01 z2  ./,01  D1 ;1>081<D/  0E1F;D/ :D3 
CED->D@;.,D3 .EB:5;0:D6 , :?:. ,0 0CD8./J.:. ?:1 D1 

.1<?,.6 :B, ;1>081<H, 0E1F;H, z1  , z2  <01 
4

z3
1

3z  2:D 

;1>081<?  .C/C.8D  ./,01 <DE3K76 12?CL.3ED3 :E1>H,D3 .  

"#$% !& 8 

*4.  , 2z , :?:. ,0 0CD8./J.:.  ?:1 D 0E1F;?6 w ./,01 

CE0>;0:1<?6 .   

"#$% !& 5 

 



 !"# 3#$ $%&'( $ 
 

)%&*$ 3#$  +* 4 $%&'(%$

 !"# $ 

(,-./01 2 34-56/232  f(x) = x  ln(ex+1) ,  x   

$1. 70 089:.,;./.  </1 2 34-56/232 f .,-01  =-23,>? 
0@;9430 .  

"%&'()* 7 

$2. 70 089:.,;./. </1 2 34-56/232   f  .,-01 A9,B2 .   

"%&'()* 8 

$3. 70 089:.,;./. </1 :   

xfC(x) < f(x) + ln2 , =10 A5D. x (0,+ )  

"%&'()* 10 
 
 !"# + 
 

E3/> 2 34-.FG? 34-56/232 f  :  ( 1,+ )   =10 /2- 989,0 
13F@.1 :   

2

x

0

)1xln(td)t(f2  , x  >  1 

+1. 70 089:.,;./. </1 ,
1x

)1xln(
)x(f  x  >  1 

"%&'()* 6 

+2. 70 H.B./G3./. /2 34-56/232 f >? 869? /2 H9-9/9-,0 
A01 /0 0A6</0/0 A01 -0 089:.,;./. </1 :   

(x+1)e x+1 e ,  =10 A5D. x  >  1 

"%&'()* 6 

+3. 70 I6.,/. /9 .HI0:<- /94 F>6,94 894 8.61AB.,./01  
08< /2 =60J1AG 80653/032 /2? f, /9- 5;9-0 xCx A01  
/2- .4D.,0 x  =  e 1  

"%&'()* 6 

 



 !"# 4#$ $%&'( $ 
 

)%&*$ 4#$  +* 4 $%&'(%$

 4.  ,- -./0123141 546 :  

   (x+1)2
 =  2x+1  f(x)  =  f(1) ,  x> 1 

7-6 849 8:;<=16-  ;- -./0123141 546 9 1328>89    

   (x+1)2
 =  2x+1 ,  x> 1 

<=16 0?/ -7@6ABC D?816C , 46C x=1 7-6 x=3  

!"#$%&' 7 
 
 

( )*+,- *+. /(0- ,1,/.2(!,3(0-  

1. $4/  414@E06/  ;-  F@EG141  H5;/  4-  .@/7-4-@7467E  (9H1@/H9;2- ,  
1314-I5H1;/  HEJ9H-).  ,-  H9;  -;46F@EG141  4-  J<H-4-  84/  
414@E06/ .   

2. ,-  F@EG141  4/  /;/H-41.B;:H5  8-C  84/  1.E;>  H<@/C  4>;  
K>4/-;46F@EK>;  -H<8>C  H5D6C  8-C  .-@-0/J/?; .  (1;  
1.64@<.14-6  ;-  F@EG141  /./6-0L./41  EDD9  89H12>89 .  M-4E  49;  
-./=B@98L  8-C  ;-  .-@-0B8141  H-I2  H1  4/  414@E06/  7-6  4-  
K>4/-;42F@-K- ,  4-  /./2-  7-6  J-  7-4-84@-K/?;  H14E  4/  .<@-C  
49C  13<4-89C .  

3. ,-  -.-;4L8141  45"  5&56$%78  49'  81  5D-  4-  J<H-4- .  

4. ,-  F@EG141  46C  -.-;4L816C  8-C  H5;/  H1  H.D1  L  H5;/  H1  H-?@/  
84:D5  -;13249D9C  H1DE;9C .  

5. ,-  H9  =@986H/./6L8141  =-@42  H6D6H14@< .  

6. MEJ1  -.E;4989  417H9@6>H<;9  12;-6  -./0174L .  

7. (6E@716-  13<4-89C :  )@16C  (3) B@1C  H14E  49  06-;/HL  4>;  
K>4/-;46F@EK>; .  

8. "@5;/C  0:;-4LC  -./=B@989C :  N2-  (1) B@-  H14E  49  06-;/HL  4>;  
K>4/-;46F@EK>;  7-6  5=6  .@6;  46C  17:00. 

,0:(!.-/, ,;+/0:+.  

/,<(- !)30!./(- 

 


