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!" #$%& 

 

 

 
!*+',-$"(&% &.&-!%&(% /0 -!.$%  

&1(!(+, ',2&(+, 
%!33!-+ 2 (+,1(+, 2001 

&.&-!4+5&1+ 5!6$5! 6&-(2$% 2!( 
-&#1+'+/(2$% 2!-&,6,1%$% : 5!6$5!-(2!

%,1+'+ %&'()71 :  -&%%&"(% (4) 

 

'()$ 1o 

A.1. )89:9;<= := µ=><?=@:8 <A=Bµ:8 z1, z2 . 1< <C:?D8ED;D 
F;= : !z1 " z2! = !z1! " !z2!.   

5:9G?DH 7,5  

$.2.  !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &'4 947*+:' !"#$% ; 
&'()* 7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* 
-$8&")' . 

 /=< @GBD µ=><?=@F <A=BµF z =IJKD= : 

 *.   z z z 
2
#  

 +.   zz 22 #    

 ,.   z -  z #  

 -.   z  z #  

 ..   z  z i #  

5:9G?DH 5 

/.1. !9  i, 3 - 1  z !"#  i 4  3  z 21 #$#  9< >AGLD;D I;: ;D;AG?=F 

I<H ;:MH <A=Bµ:KH ;NH 012345 $ @<= ?8CO< ID @GBD 
<A=BµF ;: >AGµµ< ;NH 012345 / P;I=, QI;D 9< 
CA:@KC;D= =IF;N;< . 
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!"#$ 2$% %&'()!% 
!" #$%& 

 

 

01234 $ 01234 / 

1.  z  z 21 "  *. 4 

2.  z 2
1  +. 2 

3. 
2

2z  ,. 25 

4. 1z %  -. –5 

5.  z i 2  .. –2 

 61.  5 

 7. 10 

5:9G?DH 7,5 

/.2. !9 >=< ;: µ=><?=@F <A=BµF   1,  z   #$%&'#  z #  9< ?D8ED;D 

F;=  
z

1
  z # . 

5:9G?DH 5 

 

'()$ 28 

RI;S f µ=< CA<>µ<;=@T IM9GA;NIN µD ;KC: :  

 
 3  x       , 

3x

e-1  
 

     3 x             ,"x   

   f(x) 3-x

2

&
'

&
(

)

*
%

+

#  

 
*. !9 N f D89<= IM9DJTH , 9< <C:?D8ED;D  F;= < = –1/9. 

5:9G?DH 9 
 

+. 1< UAD8;D ;N9 DE8ISIN ;NH DV<C;:µP9NH ;NH >A<V=@TH 
C<AGI;<INH  Cf  ;NH IM9GA;NINH f I;: INµD8: !(4,  f(4)). 

5:9G?DH 7 
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!"#$ 3$% %&'()!% 
!" #$%& 

 

 

,. 1< MC:O:>8ID;D ;: DµU<?F9 ;:M JSA8:M C:M 
CDA=@OD8D;<= <CF ;N >A<V=@T C<AGI;<IN  ;NH 
IM9GA;NINH f, ;:9 GE:9< x0x @<= ;=H DMBD8DH x=1 @<=  
x=2. 

5:9G?DH 9 
 
'()$ 38 

/=< µ=< IM9GA;NIN f, C:M D89<= C<A<>S>8I=µN I;: IK9:O: 
;S9 CA<>µ<;=@Q9 <A=BµQ9 (R, =IJKD= F;= : 
  

f3(x) + U f2(x) + > f(x) = x3 – 2x2 + 6x –1   >=< @GBD x, (R, 
 

FC:M U, > CA<>µ<;=@:8 <A=Bµ:8 µD U2 < 3> .  
 
*. 1< ?D8ED;D F;= N IM9GA;NIN f ?D9 PJD=  <@AF;<;< .  

5:9G?DH 10 
  

+. 1< ?D8ED;D F;= N IM9GA;NIN f D89<=  >9NI8SH <KE:MI< .  
5:9G?DH 8 

 
,. 1< ?D8ED;D F;= MCGAJD= µ:9<?=@T A8W< ;NH DE8ISINH f(x) = 0 I;: 

<9:=@;F ?=GI;Nµ< (0,1). 
5:9G?DH 7 

 
'()$ 48 

RI;S µ=< CA<>µ<;=@T IM9GA;NIN f, IM9DJTH I;: IK9:O: 
;S9 CA<>µ<;=@Q9 <A=BµQ9 (R, >=< ;N9 :C:8< =IJKoM9 :=  
IJPID=H :  

 i) f(x) - 0,   >=< @GBD x, (R 

 ii) f(x) = ,   >=< @GBD x, (R.  dt(xt)ftx 2 - 1 
1 

0

22
.

RI;S <@FµN g N IM9GA;NIN C:M :A8WD;<= <CF ;:9 ;KC: 

 x - 
f(x)

1
  g(x) 2# ,    >=< @GBD x, (R. 
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!"#$ 4$% %&'()!% 
!" #$%& 

 

 

*. 1< ?D8ED;D F;= =IJKD=    (x)2xf - )x(f 2#/
5:9G?DH 10 

+. 1< ?D8ED;D F;= N IM9GA;NIN g D89<= I;<BDAT .  
5:9G?DH 4 

,. 1< ?D8ED;D F;= : ;KC:H ;NH IM9GA;NINH f D89<= :  

 
x1

1
   f(x)

2$
# .  

5:9G?DH 4 

-. 1< UAD8;D ;: FA=:    (x f(x) Nµ2x).  lim 
 x 0$1

5:9G?DH 7 
 

+)$/(&%  (>=< ;:MH DED;<WFµD9:MH) 
1. %;: ;D;AG?=: 9< >AGLD;D µF9: ;< CA:@<;<A@;=@G  

(NµDA:µN98< , @<;DKBM9IN , DED;<WFµD9: µGBNµ<). -< 
BPµ<;< 9< µN9 ;< <9;=>AGLD;D I;: ;D;AG?=: .  -< 
IJTµ<;< C:M B< JANI=µ:C:=TID;D I;: ;D;AG?=: , 
µC:A:K9 9< >89:M9 @<= µD µ:OKU= .  

2. 1< >AGLD;D ;: :9:µ<;DCQ9MµF I<H I;: CG9S µPA:H ;S9 
VS;:<9;=>AGVS9  µFO=H I<H C<A<?:B:K9 .  2<µ=G GOON  
INµD8SIN ?D9 DC=;APCD;<=  9< >AGLD;D .  

 2<;G ;N9 <C:JQANIT I<H 9< C<A<?QID;D µ<W8 µD ;: 
;D;AG?=: @<= ;< VS;:<9;8>A<V<, ;< :C:8< @<= B< 
@<;<I;A<V:K9 µD;G ;: CPA<H ;NH DEP;<INH .  

3. 1< <C<9;TID;D 618 1.19:-;< 6*5 ID FO< ;< BPµ<;< .  
4. 2GBD OKIN DC=I;Nµ:9=@G ;D@µNA=SµP9N D89<= <C:?D@;T .  
5. )=GA@D=< DEP;<INH :  -AD=H (3) QADH µD;G ;N ?=<9:µT ;S9 

VS;:<9;=>AGVS9 .  
6. #AF9:H ?M9<;TH <C:JQANINH :  58< (1) QA< µD;G ;N 

?=<9:µT ;S9 VS;:<9;=>AGVS9 .  
 

K$=& (>?#@A?$  

#(=B0 )&C@)$#B0 
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!"#$ 1$% %&'()!% 
!" #$%& 

 

 

$'()*#&+,-.  -%-#$.-,. !" #$%&.  
-/,$,(*  )*0-,(* 

'-1'#& 30 1$2(* 2002 
-%-#$3(1-/(  1$4&1$ 4-#,0&. 0$, #-5/()(!,0&. 

0$#-*4*/.&. : 1$4&1$#,0$
.*/()( .-),67/ :  #-..-+,. (4) 

 

4-1$ 1o 

A. *+,- f µ./ +012345 +0167,8+8 +' 91/ :.6+,8µ/ [/, ;]. 
!1 G  2<1/. µ./ =/76>?0+/ ,85 f  +,? [/, ;], ,@,2 1/ 
:2<A2,2 @,. 

  . 
! 

" 
)"(G)!(Gdt )t(f     ! "#  

189:;<= 12  
 

>.1. *+,- 8 +0167,8+8 f(x) = 8µx. B/ :2<A2,2 @,. 8 f 2<1/. 
=/7/>-><+.µ8 +,? (R C/. .+3D2. 

fE(x) = +01x . 

189:;<= 8 

 

>.2. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &'4 947*+:' !"#$% ; 
&'()* 7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* 
-$8&")' . 

?. !1 8 +0167,8+8 f 2<1/. ?7.+µ918 +,? [/,;] C/. 
+012345 +,? (/,;], ,@,2 8 f =/<712. =61,?,2 +,? 
[/,;] µ</ µ9>.+,8 ,.µ4 . 

189:;? 1 

 

@. F6G2 +0167,8+8, =?0 2<1/. 1-1 +,? =2:<? ?7.+µ?D 
,85, 2<1/. >18+<-5 µ?1@,?18 . 

189:;? 1 
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!"#$ 2$% %&'()!% 
!" #$%& 

 

 

A. !1 0=6732. ,? @7.? ,85 +0167,8+85 f +,? x0 
C/.    , 0f(x) 

x x
lim     

0

#
$

,@,2   

   . 0 f(x)
x x

lim      

0

#
$

  

189:;? 1 
 

;. !1 8 +0167,8+8 f 2<1/. =/7/>-><+.µ8 +,? (R , ,@,2 

 . dx)x(xf#)x(xfdx)x(f      ! !"#   

189:;? 1  
 

<.  !1 ,@,2 f(x) > 0 C?1,6 +,?  x   , 0 f(x)
x x

lim      

0

%
$

0 . 

189:;? 1  

 
4-1$ 28 

*+,-  z  91/5 µ.>/:.C@5 /7.Gµ@5  C/.  f(1) = i1 z,    1 & IN*. 
 

?. B/ :2<A2,2 @,. f(3) + f(8) + f(13) + f(18) = 0 . 
189:;<= 7 

 

@. !1 'z'= 7  C/. Arg(z) = G,  1/ :2<A2,2 @,.  
 

f(13) = 7 (
)

*
+
,

-
.
/

0
1
2

3 44.
/

0
1
2

3 4 $
2

%
&µi$

2

%
'() . 

189:;<= 8 

A. !1 'z'= 2 C/. Arg(z) = 
3

%
, 1/ ;72G2< ,? 2µ;/:@1 ,?0 

,7.>J1?0 µ2 C?70K95 ,/ +8µ2</ ,?0 µ.>/:.C?D 2=.=9:?0 
=?0 2<1/. 2.C@125 ,-1 µ.>/:.CJ1 /7.GµJ1 0,  z C/.  f(13). 

189:;<= 10 
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!"#$ 3$% %&'()!% 
!" #$%& 

 

 

4-1$ 38 
*+,- ?. +01/7,4+2.5 f, g µ2 =2:<? ?7.+µ?D ,? (R . 
)<12,/. @,. 8 +0167,8+8 ,85 +D1G2+85 fog 2<1/. 1-1. 
 

?. B/ :2<A2,2 @,. 8 g 2<1/. 1-1.  
189:;<= 7 

  

@. B/ :2<A2,2 @,. 8 2A<+-+8 : 

g(f(x) + x3 - x) = g(f(x) + 2x -1) 932. /C7.;J5 :D? G2,.C95 
C/. µ</ /718,.C4 7<L/. 

189:;<= 18 
 

 
4-1$ 48 
?. *+,- :D? +01/7,4+2.5 h, g +01232<5 +,? [/, ;]. 
 B/ /=?:2<A2,2 @,. /1 h(x) > g(x) >./ C6G2 x & [/, ;], ,@,2 

C/.     .    
! 

" 

! 

"
dx)x(gdx)x(h    ! !%

189:;<= 2 
@. )<12,/. 8 =/7/>-><+.µ8 +,? (R +0167,8+8 f, =?0 

.C/1?=?.2< ,.5 +39+2.5 :  

   x & (R    C/.   f(0) = 0 . ,1xe)x(f )x(f "#" "

 
B)  B/ 2CK7/+,2< 8 fE -5 +0167,8+8 ,85 f. 

189:;<= 5 

BB)  B/ :2<A2,2 @,.      ,  f#(x)x      f(x)  
2

x
   55 >./ C6G2  x > 0. 

189:;<= 12 
 

BBB) !1 & 2<1/. ,? 2µ;/:@1 ,?0 3-7<?0 M =?0 ?7<L2,/. 
/=@ ,8 >7/K.C4 =/76+,/+8 ,85 f, ,.5 20G2<25 x = 0,  
x = 1 C/. ,?1 6A?1/ xEx, 1/ :2<A2,2 @,. 

   )1(f 
2

1
    E    

4

1
     55 . 

 
189:;<= 6 
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!"#$ 1$% %&'()!% 
!" #$%& 

 

 

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

'-/'#& 29 /$2(* 2003 
-%-#$3(/-0( /$4&/$: /$4&/$#,1$  

4-#,1&. 1$, #-50()(!,1&. 1$#-*4*0.&.
.*0()( .-),670: #-..-+,. 

 
4-/$ 1o 

A. *+ +,-./01/2/ 324, +5 µ0+ 675892:6: f /05+4 

,+9+;<;064µ: 6’ =5+ 6:µ/0- x0, 232/ /05+4 >+4 675/?@A 
62- 6:µ/0- +723 . 

/89:;<= 8 

 
>. B4 6:µ+05/4 ;/<µ/294>8 2- C/D9:µ+ E=6:A B4µ@A 2-7 

)4+F-94>-G '-;46µ-G; 

/89:;<= 7 

 

!. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* -$8&")' . 

?. !5 z =5+A µ4;+.4>3A +94Hµ3A >+4 
_
z  - 67I7;@A 2-7, 

232/ 46?G/4 zzz !""  . 

/89:;<= 2 
 

@. J62< µ0+ 675892:6: f  675/?@A 6/ =5+ .4862:µ+ ) 

>+4 .G- F-9=A ,+9+;<;064µ: 62- /6<2/94>3 2-7 ) . 

 !5  fKK(x)>0  ;4+ >8H/ /6<2/94>3 6:µ/0- x  2-7 ), 

232/ : f /05+4 >792@ 62- ) . 

/89:;<= 2 
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!"#$ 2$% %&'()!% 
!" #$%& 

 

 

A. M4+ >8H/ 675892:6: f, ,+9+;<;064µ: 6/ =5+ 

.4862:µ+ ), 46?G/4  

    ,  c # IR . c)x(fdx)x(Kf $"%

/89:;<= 2 
 

;. !5 µ4+ 675892:6: f /05+4 >792@ 6/ =5+ .4862:µ+ 

), 232/ : /F+,2-µ=5: 2:A ;9+F4>@A ,+9862+6:A 

2:A f 6/ >8H/ 6:µ/0- 2-7 ) N906>/2+4 «,85<» +,3 
2: ;9+F4>@ 2:A ,+9862+6: . 

/89:;<= 2 
 

<.  J62< µ4+ 675892:6: f -946µ=5: 6/ =5+ .4862:µ+ ) 

>+4 x0 =5+ /6<2/94>3 6:µ/0- 2-7 ) . !5 : f /05+4 
,+9+;<;064µ: 62- x0 >+4  fK(x0)=0, 232/ : f 

,+9-7648I/4 7,-?9/<24>8 2-,4>3 +>932+2- 62- x0.  

/89:;<= 2 
 

4-/$ 28 

)05-52+4  -4  µ4;+.4>-0  +94Hµ-0  z=++Ni, 3,-7 +,N#IR   

>+4 w=3z –
_
zi +4, 3,-7 

_
z  /05+4 - 67I7;@A 2-7 z . 

 

?. *+ +,-./01/2/ 324  Re(w)=3+–N+4 

      (m(w)=3N–+. 

/89:;<= 6 
 

@. *+ +,-./01/2/ 324, +5 -4 /4>35/A 2-7 w 62- µ4;+.4>3 

/,0,/.- >45-G52+4 62:5 /7H/0+ µ/ /106<6:  y=x–12,  232/ 

-4 /4>35/A 2-7 z >45-G52+4 62:5 /7H/0+ µ/ /106<6:  

y=x–2 . 

/89:;<= 9 
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!"#$ 3$% %&'()!% 
!" #$%& 

 

 

A. *+ N9/02/ ,-4-A +,3 2-7A µ4;+.4>-GA +94Hµ-GA z, -4 
/4>35/A 2<5 -,-0<5 >45-G52+4 62:5 /7H/0+ µ/ /106<6: 

y=x–2,  =?/4 2- /O8?462- µ=29- . 

/89:;<= 10 

 

4-/$ 38 

J62< : 675892:6:   f(x) = x5+x3+x . 
 

?. *+ µ/O/2@6/2/ 2:5 f <A ,9-A 2:5 µ-5-2-50+ >+4 2+ >-0O+ 

>+4 5+ +,-./01/2/ 324 : f =?/4 +520629-F: 675892:6: . 

/89:;<= 6 
 

@. *+ +,-./01/2/ 324 f(ex)Pf(1+x) ;4+ >8H/ x#IR. 

/89:;<= 6 
 

A. *+ +,-./01/2/ 324 : /F+,2-µ=5: 2:A ;9+F4>@A 

,+9862+6:A 2:A f 62- 6:µ/0- (0,0) /05+4 - 81-5+A 

67µµ/290+A 2<5 ;9+F4>D5 ,+9+6286/<5 2:A f >+4 2:A  
f –1. 

/89:;<= 5 
 

;. *+ 7,-O-;06/2/ 2- /µN+.35 2-7 ?<90-7 ,-7 ,/94>O/0/2+4 

+,3 2: ;9+F4>@ ,+9862+6: 2:A f –1, 2-5 81-5+ 2<5 x >+4 

2:5 /7H/0+ µ/ /106<6:  x=3. 

/89:;<= 8 
 

4-/$ 48 

J62< µ4+ 675892:6: f 675/?@A 6 ’ =5+ .4862:µ+  [+,N]  ,-7 

=?/4 675/?@ ./G2/9: ,+98;<;- 62- (+,N). !5 46?G/4  

f(+) = f(N) = 0  >+4 7,89?-75 +94Hµ-0  ;#(+,N), .#(+,N), 
=264 D62/  f(;)·f(.)<0,  5+ +,-./01/2/ 324 :  

B&'L% 3$% %&'()!% Pappas Ath.....page  12



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

 

 

?.  Q,89?/4 µ0+ 2-7O8?462-5 90I+ 2:A /106<6:A  f(x)=0  62- 

.4862:µ+  (+,N). 
/89:;<= 8 

 

@. Q,89?-75 6:µ/0+  11, 12 # (+,N)  2=2-4+ D62/  fKK(11)<0 

>+4  fKK(12)>0. 
/89:;<= 9 

 

A. Q,89?/4  =5+ 2-7O8?462-5 6:µ/0- >+µ,@A 2:A ;9+F4>@A 

,+9862+6:A  2:A  f .  
/89:;<= 8 

 
(6&!,-. (AB? C8D= <E<C?FGµ<98D=) 

 
1. %2- 2/298.4- 5+ ;98R/2/ µ35- 2+ ,9->+2+9>24>8  

(:µ/9-µ:50+ , >+2/GH756: , /1/2+I3µ/5- µ8H:µ+). B+ 
H=µ+2+  ./5  H+ 2+ +524;98R/2/ 62- 2/298.4- .  

2. *+ ;98R/2/ 2- -5-µ+2/,D57µ3 6+A 62- ,85< µ=9-A 2<5 
F<2-+524;98F<5  +µ=6<A µ3O4A 6+A ,+9+.-H-G5 .    

 )/5 /,429=,/2+4  5+ ;98R/2/ >+µ48 8OO: 6:µ/0<6: .
 S+28 2:5 +,-?D9:6@ 6+A 5+ ,+9+.D6/2/  µ+I0 µ/ 2- 

2/298.4-  >+4 2+ F<2-+520;9+F+ .  
3. *+ +,+52@6/2/ 62- 2/298.43 6+A 6/ 3O+ 2+ H=µ+2+ . 
4. S8H/ +,T52:6: /,462:µ-54>8 2/>µ:94<µ=5: /05+4 

+,-./>2@ .  
5. )489>/4+ /1=2+6:A :  B9/4A (3) D9/A µ/28 2: .4+5-µ@ 2<5 

F<2-+524;98F<5 .  

6. #935-A .75+2@A +,-?D9:6:A : E/28 2:5 10.30K ,9<45@ . 
 

K$)& -',#*5,$  
 

#-)(. /&0*/$#(. 
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!"#$ 1$% %&'()!% 
!" #$%& 

 

 

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

#0+#& 8 +./*+./ 2003 
'%'#$2.1').  1$3&1$ : 1$3&1$#+,$  

3'#+,&- ,$+ #'4).*.!+,&- ,$#'/3/)-&-
-/).*. -'*+56) : #'--'0+- (4) 

 
3'1$ 1o 

A. *+,- f µ./ +0123,4+4 53.+µ614 +7 61/ 8.2+,4µ/ ). 

!1 F 791/. µ9/ :/32;50+/ ,4< f +,5 ),  1/ /:5879=7,7 
>,. : 

7. >?7< 5. +01/3,@+7.< ,4< µ53A@<  

G(x) = c)x(F !  ,     c " (R  

 791/. :/32;50+7< ,4< f +,5 ) B/. 

8. B2C7 2??4 :/32;50+/ G ,4< f +,5 ) :/9317. ,4 
µ53A@ 

G(x) = c)x(F !  ,     c " (R   . 

19:;<=> 10 
 

?. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* -$8&")' . 

7. !1  z1, z2  791/. µ.;/8.B59 /3.Cµ59, ,>,7 .+DE7. 

:21,/    z    z    z  z     z   z    212121 !#!#$ . 

19:;<=> 2 
 

8. *+,- µ9/ +0123,4+4 f :/3/;-;9+.µ4 +' 61/ 

8.2+,4µ/ (/, F), µ7 7=/937+4 9+-< 61/ +4µ795 ,50 

x0, +,5 5:595 >µ-< 4 f 791/. +017D@< .   

 !1  f G (x) > 0  +,5 (/, x0) B/. f G (x) < 0 +,5 

(x0, F), ,>,7 ,5 f (x0) 791/. ,5:.B> 7?2D.+,5 ,4< f . 

19:;<=> 2 
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!"#$ 2$% %&'()!% 
!" #$%& 

 

 

@. J9/ +0123,4+4  f : ! % (R 791/. +0123,4+4 11$ , 

/1 B/. µ>15 /1 ;./ 5:5./8@:5,7 x1, x2 " A .+DE7. 
4 +017:/;-;@ : 

/1 x1 = x2, ,>,7 f(x1) = f(x2) . 

19:;<=> 2 
 

<. !1 f, g  791/. 8E5 +01/3,@+7.< µ7 +017D@ :3K,4 
:/32;-;5, ,>,7 .+DE7. : 

 & &$'(   dx g(x) (x) Gf   g(x)   f(x)  dx (x) G g  f(x)  . 

19:;<=> 2 

 

!. L>,7 µ9/ 70C79/ x = x0 ?6;7,/. B/,/B>30A4 /+Eµ:,-,4 
,4< ;3/A.B@< :/32+,/+4< µ./< +0123,4+4< f ;  

19:;<=> 7 

 

3'1$ 29 

7. M/ :73.;32N7,7 ;7-µ7,3.B2 ,5 +E15?5 (%) ,-1 7.B>1-1 

,-1 µ.;/8.BK1 /3.CµK1 z :50 .B/15:5.5E1 ,.< +D6+7.< : 

   2   z  '  B/.    (m (z) ) 0 . 

19:;<=> 12 

 

8. M/ /:5879=7,7 >,., /1 4 7.B>1/ ,50 µ.;/8.B5E /3.Cµ5E z 

B.179,/. +,5 +E15?5 (%), ,>,7 4 7.B>1/ ,50 µ.;/8.B5E 

/3.Cµ5E   
z

4
  z  

2

1
    w  *

+
,

-
.
/ !' B.179,/. +7 70CE;3/µµ5 ,µ@µ/ 

,5 5:595 F39+B7,/. +,51 2=51/ xGx . 

19:;<=> 13 
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!"#$ 3$% %&'()!% 
!" #$%& 

 

 

3'1$ 39 

)917,/. 4 +0123,4+4   x  1  x      f(x) 2 $!' .  

7. M/ /:5879=7,7 >,.   0   f(x)lim 
   x

'
0!%

. 

19:;<=> 5 

8. M/ F379,7 ,41 :?2;./ /+Eµ:,-,4 ,4< ;3/A.B@< 

:/32+,/+4< ,4<  f, >,/1 ,5 x ,7917. +,5 0$ . 

19:;<=> 6 

@. M/ /:5879=7,7 >,.   0     f(x) 1  x  (x) ! f 2 '!!(  . 

19:;<=> 6 

<. M/ /:5879=7,7 >,. 1 2   1  2 ln    dx 
1x

1
   

1 

0 2& !'
!

. 

19:;<=> 8 
 

3'1$ 49 

)917,/. µ./ +0123,4+4 f 53.+µ614 +,5 IR µ7 +017D@ :3K,4 
:/32;-;5, ;./ ,41 5:59/ .+DE501  5. +D6+7.< : 

f(x) = )x2(f $$  B/.  f G(x) 3 0 ;./ B2C7 x " IR .  

7. M/ /:5879=7,7 >,. 4 f 791/. ;14+9-< µ51>,514 . 
19:;<=> 8 

8. M/ /:5879=7,7 >,. 4 7=9+-+4 f(x) = 0 6D7. µ51/8.B@ 
39O/. 

19:;<=> 8 
 

@. *+,- 4 +0123,4+4   
(x) !f 

f(x)
    g(x)  ' . 

 M/ /:5879=7,7 >,. 4 7A/:,5µ614 ,4< ;3/A.B@< 

:/32+,/+4< ,4< g +,5 +4µ795 +,5 5:595 /0,@ ,6µ17. ,51 

2=51/ xGx, +D4µ/,9O7. µ7 /0,>1 ;-19/ 455 . 

19:;<=> 9 
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!"#$ 1$% %&'()!%
!" #$%&

*&'+% 1$% %&'()!%

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

'-/'#& 27 /$2(* 2004
-%-#$3(/-0( /$4&/$: /$4&/$#,1$ 

4-#,1&. 1$, #-50()(!,1&. 1$#-*4*0.&.
.*0()( .-),670: TE..-+,. (4)

4-/$ 1o

A. ,-./ µ01 -2345.6-6 f 750-µ836 -' 831 904-.6µ1 ) :10
x0 ;31 <-/.<50:= -6µ<>7 .72 ). !3 6 f ?1572-0@A<0
.7?0:= 1:5=.1.7 -.7 x0 :10 <>310 ?151B/B>-0µ6 -.7
-6µ<>7 12.=, 31 1?79<>C<.< =.0 fD(x0)=0

/89:;<= 10

>. E=.< µ01 -23@5.6-6 f F8µ< G.0 <>310 ?151B/B>-0µ6 -<
;31 -6µ<>7 x0 .72 ?<9>72 750-µ7H .6I!

/89:;<= 5

!. J1 K151:.65>-<.< .0I ?57.@-<0I ?72 1:7F72L7H3
B5@M73.1I -.7 .<.5@90= -1I .6 F;C6 .?@AB N ):C8=
9>?F1 -.7 B5@µµ1 ?72 13.0-.70K<> -< :@L< ?5=.1-6 .

D. $ 90132-µ1.0:N 1:.>31 .72 1L57>-µ1.7I 9O7
µ0B190:P3 150LµP3 <>310 .7 @L570-µ1 ./3
90132-µ1.0:P3 1:.>3/3 .72I.

/89E;<= 2

F. !   "
#

f(x)lim
0xx

 , 13 :10 µ=37 13 !     ""
$% ##

f(x)limf(x)lim
00

xxxx
 

/89:;<= 2

G. !3 70 -2315.N-<0I f, g  <>310 ?151B/B>-0µ<I -.7 x0,
.=.< 6 -23@5.6-6 f&g <>310 ?151B/B>-0µ6 -.7 x0

:10 0-KH<0 : 

(f&g)D(x0) = fD(x0) gD(x0)

/89:;<= 2
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!"#$ 2$% %&'()!%
!" #$%&

*&'+% 2$% %&'()!%

;. Q-./ µ01 -23@5.6-6 f, 6 7?7>1 <>310 -23<KNI -< ;31
90@-.6µ1 ). !3 fD(x)'0 -< :@L< <-/.<50:= -6µ<>7 x
.72 ), .=.< 6 f <>310 B36->/I ML>372-1 -< =F7 .7 ).

/89:;<= 2

<. Q-./ f µ01 -23<KNI -23@5.6-6 -’ ;31 90@-.6µ1
[1,R]. !3 G <>310 µ01 ?15@B72-1 .6I f -.7 [1,R],
.=.<

( %"
R 

1 
)1(G)R(Gdt)t(f

/89:;<= 2

4-/$ 28

)>3<.10 6 -23@5.6-6 f µ< .H?7  f(x)=x2 lnx .

D. J1 R5<>.< .7 ?<9>7 750-µ7H .6I -23@5.6-6I  f, 31
µ<F<.N-<.< .63 µ737.73>1 .6I  :10 31 R5<>.< .1
1:5=.1.1 .

/89:;<= 10

F. J1 µ<F<.N-<.< .63 f /I ?57I .63 :25.=.6.1 :10 31
R5<>.< .1 -6µ<>1 :1µ?NI .

/89:;<= 8

G. J1 R5<>.< .7 -H37F7  .0µP3 .6I f.
/89:;<= 7

4-/$ 38
)>3<.10 6 -23@5.6-6 g(x)=exf(x), =?72 f -23@5.6-6

?151B/B>-0µ6 -.7 IR   :10 f(0)=f(
2
3 )=0 .

D. J1 1?79<>C<.< =.0 2?@5K<0 ;31 .72F@K0-.7  C)(0,
2
3 )

.;.707 P-.< fD(C)=%f(C).

/89:;<= 8
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!"#$ 3$% %&'()!%
!" #$%&

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

F. &@3 f(x)=2x2%3x, 31 2?7F7B>-<.< .7 7F7:FN5/µ1

I(1)= dx)x(g
0 

1 ( ,    1)IR

/89:;<= 8

G. J1 R5<>.< .7 =507    )1(I lim 
-1 *#

/89:;<= 9

4-/$ 48
Q-./ 6 -23<KNI -23@5.6-6 f: IR # IR .;.701 P-.< f(1)=1. !3
B01 :@L< x) IR , 0-KH<0 

g(x)= )1x(
z

1
z3dt)t(fz

3x 

1 
%$%( + 0, 

=?72 z=1+Ri)C, µ< 1, R) IR *,  .=.<:

D. J1 1?79<>C<.< =.0 6 -23@5.6-6 g <>310 ?151B/B>-0µ6
-.7 IR :10 31 R5<>.< .6 gD .

/89:;<= 5

F. N1 1?79<>C<.< =.0 
z

1
zz $"

/89:;<= 8

G. S< 9<97µ;36 .6 -K;-6 .72 <5/.Nµ1.7I F 31 1?79<>C<.<

=.0  Re(z2) =
2

1
%

/89:;<= 6

;. A3 <?0?F;73 f(2)=1>0, f(3)=R  :10 1>R, 31 1?79<>C<.< =.0

2?@5K<0 x0 ) (2,3) .;.707 P-.< f(x0)=0. 

/89:;<= 6
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!"#$ 1$% %&'()!%
!" #$%&

*&'+% 1$% %&'()!%

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

2'/#'0$  5 +./*+./ 2004
'%'#$3.1').  1$4&1$ : 1$4&1$#+,$

4'#+,&- ,$+ #'5).*.!+,&- ,$#'/4/)-&-
-/).*. -'*+26) : #'--'0+- (4)

4'1$ 1o

A. ,-./ µ01 -2345.6-6 f 750-µ836 -9 831 :04-.6µ1 ). !3

! 6 f 9;310 -239<=> -.7 ) ?10

! f@(x) = 0 A01 ?4B9 9-/.950?C -6µ9;7 x .72 ),

.C.9 31 1D7:9;E9.9 C.0 6 f 9;310 -.1B95= -9 CF7 .7
:04-.6µ1 ).

1789:;< 9

=. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34,
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()*
7(-1" )&. 5$/µµ" -.0 "4&+)&.+#*( )* %/2* -$8&")' .

>. !3  µ;1 -2345.6-6 f 9;310 -239<=> -’ 831 -6µ9;7 x0

.72 D9:;72 750-µ7G .6>, .C.9 9;310 ?10
D151A/A;-0µ6 -.7 -6µ9;7 12.C .

1789:;< 2

?. *7 µ8.57 .6> :01H754> :G7 µ0A1:0?I3 9;310 ;-7 µ9
.63 1DC-.1-6 ./3 90?C3/3 .72> .

1789:;< 2

@. !3 f, g 9;310 :G7 -2315.=-90> µ9 D9:;7 750-µ7G IR
?10 75;J73.10 70 -23B8-90> fog ?10 gof, .C.9  12.8>
70 -23B8-90> 9;310 2D7<59/.0?4 ;-9> .

1789:;< 2
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!"#$ 2$% %&'()!%
!" #$%&

*&'+% 2$% %&'()!%

:. +0 A51H0?8> D151-.4-90> C ?10 C@ ./3
-2315.=-9/3 f ?10 f–1 9;310 -2µµ9.50?8> /> D57>
.63 92B9;1 y = x D72 :0<7.7µ9; .0> A/3;9> xOy ?10
x@Oy@.

1789:;< 2

;. !3 2D45<90 .7 C507 .6> f -.7 x0, .C.9

      f(x) lim  )x(flim  k
0x  x

k

 0x  x ""
# , 9HC-73 f(x) $ 0  ?73.4 -.7

x0, µ9 k  % (K  ?10  k $ 2.

1789:;< 2

!. K1 75;-9.9 DC.9 FLµ9 M.0 µ01 -2345.6-6 f 9;310 -239<=>
-9 831 1370?.C :04-.6µ1 (1, N) ?10 DC.9 -9 831 ?F90-.C
:04-.6µ1 [1, N].

1789:;< 6

4'1$ 27
O9/57Gµ9 .6 -2345.6-6 f: IR " IR µ9 f(x) = 2x + mx – 4x – 5x,
CD72 m % IR , m > 0.

>. K1 N59;.9 .73 m I-.9 f(x) $ 0  A01 ?4B9 x % IR .

1789:;< 13

?. !3 m = 10, 31 2D7F7A0-B9; .7 9µN1:C3 .72 </5;72 D72
D950?F9;9.10 1DC .6 A51H0?P D15Q-.1-6 .6> f, .73
4E731 x@x ?10 .0> 92B9;9> x = 0 ?10 x = 1.

1789:;< 12

4'1$ 37
);39.10 µ01  -2345.6-6 f: [1, N] " IR -239<=> -.7 :04-.6µ1
[1, N] µ9 f(x) & 0 A01 ?4B9 x % [1, N] ?10 µ0A1:0?C> 150BµC> z
µ9 Re(z) & 0, (m(z) & 0 ?10 'Re(z) '>'Im(z)' .
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!"#$ 3$% %&'()!%
!" #$%&

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

!3   
z

1
  z ( = f(1) ?10   

z

1
 z 

2
2 ( = f2(N),  31 1D7:9;E9.9 C.0 :

>. 'z'= 1

1789:;< 11

?. f2(N) < f2(1)

1789:;< 5

@. 6 9E;-/-6 x3f(1) + f(N) = 0  8<90 .72F4<0-.73 µ;1 5;J1
-.7 :04-.6µ1 (–1, 1).

1789:;< 9

4'1$ 47

,-./ -2345.6-6 f -239<=> -.7 [0, +)) " IR .8.701, I-.9

*(# 2
1

0 

2

 dt 2xf(2xt)   
2

x
   f(x) .

>. K1 1D7:9;E9.9 C.0 6 f 9;310 D151A/A;-0µ6 -.7 (0, +)).

1789:;< 7

?.  K1 1D7:9;E9.9 C.0  f(x) = ex – (x + 1).
1789:;< 7

@. K1 1D7:9;E9.9 C.0 6 f(x) 8<90 µ731:0?= 5;J1 -.7 [0, +)).

1789:;< 5

:. K1 N59;.9 .1 C501    f(x)lim 
   x )("

?10    f(x)lim 
 –  x )"

.

1789:;< 6
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!"#$ 1$% %&'()!% 
!" #$%& 

 

 
*&'+% 1$% %&'()!%

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

#+,#& 31 /$2(* 2005 
-%-#$3(/-0( /$4&/$: /$4&/$#,1$  

4-#,1&. 1$, #-50()(!,1&. 1$#-*4*0.&.
.*0()( .-),670: #-..-+,. (4) 

 
4-/$ 1o

A.1 ,-./ 012 -3456.7-7 f, 7 898:2 ;:421 861-0<47 -; =42 
>?;1-.@ A15-.702 [2, B]. !4  

! 7 f ;:421 -34;CDE -.8 [2, B] >21  

! f(2) " f(B)  

A;:F.; @.1 G12 >HI; 261I0@ 8  0;.2FJ ./4 f(2) >21 f(B) 
39H6C;1 =42E, .83?HC1-.84 x0 # (2, B) .=.818E, K-.; 

f(x0) = 8 . 

/9:;<=> 9 

$.2 L@.; 7 ;3I;:2 y = ?x + B  ?=G;.21 2-J09./.7 .7E 
G62M1>DE 926H-.2-7E 012E -34H6.7-7E f -.8 +$; 

/9:;<=> 4 

B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<" -.0 "4&+)&.+#*( )* %/2* -$8&")' .  

?. !4 7 f ;:421 -34;CDE -.8 [2, B] 0; f(2) < 0 >21 
39H6C;1 F # (2, B) K-.; f(F) = 0, .@.; >2. ’ 24HG>7 
f(B) > 0. 

/9:@<=> 2 

A. !4 39H6C;1 .8 % &g(x)f(x)lim
0

xx
'

(
, .@.;  >2. ’ 24HG>7 

39H6C834 .2 f(x)lim
 x x 0(

 >21  g(x)lim
 x  x 0(

. 

/9:;<=> 2 
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!"#$ 2$% %&'()!% 
!" #$%& 

 

 
*&'+% 2$% %&'()!%

B. !4 7 f =C;1 24.:-.68M7 -34H6.7-7 f–1 >21 7 
G62M1>D 926H-.2-7 .7E f =C;1 >814@ -70;:8 ! 0; 
.74 ;3I;:2 y = x, .@.; .8 -70;:8 ! 24D>;1 >21 -.7 

G62M1>D 926H-.2-7 .7E f–1
 . 

/9:;<=> 2 

<. !4 >21 f(x) > 0 >84.H -.8 x0  f(x)lim
0x  x

)
(

0, .@.; 

$')
(

   
f(x)

1
 lim

  x  x 0

 .  

/9:;<=> 2 

=. !4 7 f ;:421 012 -34;CDE -34H6.7-7 -; =42 
A1H-.702 ) >21 2 ;:421 =42 -70;:8 .83 ), .@.; 

1-CJ;1 % &  ) f(2-  f(x) dt)t(f
x 

2 
)*+ G12 >HI; x # ). 

/9:;<=> 2 

CD. !4 012 -34H6.7-7 f ;:421 -34;CDE -; =42 A1H-.702 
) >21 A; 07A;4:N;.21 -’ 23.@, .@.; 23.D D ;:421 
I;.1>D G12 >HI; x # ) D ;:421 2647.1>D G12  >HI;  
x # ), A7?2AD A12.76;: 96@-708 -.8 A1H-.702 ). 

/9:;<=> 2 

4-/$ 29

):484.21 81 01G2A1>8: 261I08: z1, z2, z3  0; ,z1,=,z2,=,z3,= 3. 

?.  );:F.; @.1 :     
z

9
  z   

1
1 ) .  

/9:;<=> 7 

A. );:F.; @.1 8 261I0@E   
z

z
  

z

z
    

1

2

2

1 '  ;:421 962G02.1>@E  . 

/9:;<=> 9 

B. );:F.; @.1 :  ,z1 + z2  + z3,=  
3

1
  ,z1  ·  z2  + z2 ·  z3  + z3 ·  z1,. 

/9:;<=> 9 
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!"#$ 3$% %&'()!% 
!" #$%& 

 

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

4-/$ 39

):4;.21 7 -34H6.7-7 f 0; .J98 f(x) = e?x,     ? > 0. 

?. );:F.; @.1 7 f ;:421 G47-:/E 2JF83-2 .  

/9:;<=> 3 

A. );:F.; @.1 7 ;F:-/-7 .7E ;M29.80=47E .7E G62M1>DE 
926H-.2-7E .7E f, 7 898:2 A1=6C;.21 29@ .74 26CD ./4 
2F@4/4, ;:421 7  y = ?ex.  

O6;:.; .1E -34.;.2G0=4;E .83 -70;:83 ;92MDE P.  

/9:;<=> 7 

B. );:F.; @.1 .8 ;0B2A@4 &(?) .83 C/6:83, .8 898:8 
9;61>?;:;.21 0;.2FJ .7E G62M1>DE 926H-.2-7E .7E f, .7E 
;M29.80=47E .7E -.8 -70;:8 P >21 .83 HF842 yQy, ;:421 

&(?) =   
2?

2 - e
  . 

/9:;<=> 8 

<. R98?8G:-.; .8    
70?  2

 &(?) ?
  lim

2

  ? '
-

$'(
. 

/9:;<=> 7 
 

4-/$ 49

S-./ 012 -34H6.7-7 f 9262G/G:-107 -.8 IR .=.812, K-.; 42 

1-CJ;1 7 -C=-7  2 fQ(x) = ex – f(x)  G12 >HI; x # IR >21  f(0) = 0.  

?. T2 A;1CI;: @.1 :   
2

 e 1
 ln   f(x)

x

.

.
/

0
1
1
2

3 '
) . 

/9:;<=> 6 

A. N2 B6;I;: .8 :    
70x

 dt t) -  f(x
 lim  

 x 

0 

 0  x

+
(

. 

/9:;<=> 6 
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!"#$ 4$% %&'()!% 
!" #$%& 

 

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

 
B. ):A84.21 81 -3426.D-;1E : 

 h(x) =   dt)t(f  t   
x 

x – 
2005+ -  >21 g(x) =    

2007

x
  

2007

.  

);:F.; @.1 h(x) = g(x) G12 >HI; x # IR . 

/9:;<=> 7 
 

<. );:F.; @.1 7 ;F:-/-7   
2008

1
  dt)t(f  t   

x 

x – 
2005 )-+  =C;1 2>61BKE 

0:2 ?J-7 -.8 (0 , 1). 

/9:;<=> 6 
 

 
 

(6&!,-. (BE? D9F> =G=D?H9IJ:9F>) 
 

1. %.8 .;.6HA18 42 G6HU;.; 0@48 .2 968>2.26>.1>H  
(70;68074:2 , >2.;JI34-7 , ;F;.2N@0;48  0HI702). 0? 
I8: ?:DEBK;L=D=  .2 I=02.2 -.8 .;.6HA18 .   

2. T2 G6HU;.; .8 84802.;9K430@  -2E -.8 9H4/ 0=68E ./4 
M/.824.1G6HM/4 , 20=-/E 0@?1E -2E 9262A8I8J4 .  
1?IE; ;MM8 C8I=NOC8  <=: =PEDKJP=D?E :? BK;L=D=.

 V2.H .74 298CK67-D -2E 42 9262AK-;.;  02N:  0; .8 
.;.6HA18 >21 .2 M/.824.:G62M2 , .2 898:2 >21 I2 
>2.2-.62M8J4 0;.H .8 9=62E .7E ;F=.2-7E . 

3. T2 2924.D-;.; CD9 D=DK;<EQ C?> C= QM? .2 I=02.2 . 
4. VHI; ?J-7 ;91-.70841>H  .;>0761/0=47  ;:421 298A;>.D .  
5. )1H6>;12 ;F=.2-7E :  .6;1E (3) K6;E 0;.H .7 A12480D ./4 

M/.824.1G6HM/4 .  

6. #6@48E A342.DE 298CK67-7E : 0;.H .7 10:30" 96/14D . 
 

K$)& -',#*5,$  
 

#-)(. /&0*/$#(. 
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!"#$ 1$% %&'()!% 
!" #$%& 

 

 
*&'+% 1$% %&'()!%

'($)$*&(#+,'- $(.*/#&0+'- '%'#$-'+-  
!" #$%&-  

&1'0&-+./ ')+$+./ */,'+./ 
#'#$0#& 6 +./*+./ 2005 

'%'#$2.1').  1$3&1$ : 1$3&1$#+,$  
3'#+,&- ,$+ #'4).*.!+,&- ,$#'/3/)-&-

-/).*. -'*+56) : #'--'0+- (4) 

 
3'1$ 1o

A.1 ,-./ 0 -1234.0-0 f 56 x)x(f ! . 78 89:;6<=6.6 >.? 0 

f 6<28? 9848@/@<-?50 -.: (0,+") A8? ?-BC6? : 

x2

1
)x(fD ! . 

1789:;< 9 
 

$.2 E>.6 5?8 -12F4.0-0 f:A # IR      GH@6.8? “1-1”; 
1789:;< 4 

B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<" -.0 "4&+)&.+#*( )* %/2* -$8&")' .  

=. *8 6-/.64?AF -056<8 .:1 ;?8-.I58.:J ), -.8 
:9:<8 0 f ;62 9848@/@<K6.8? I 0 984F@/@>J .0J 
6<28? <-0 56 .: 0, GH@:2.8? A4<-?58 -056<8 .0J f -.: 
;?F-.058 ). 

178>:;< 2 

?. L-./ 5?8 -12F4.0-0 f 9848@/@<-?50 - ’ H28 
;?F-.058 (8,M) 56 6=8<46-0 <-/J H28 -056<: .:1 xo. 
!2 0 f 6<28? A14.I -.: (8,xo) A8? A:<G0 -.: (xo,M) I 
82.?-.4>N/J, .>.6 .: -056<: ! $ % )x(f,x

oo  6<28? 

19:B46/.?AF -056<: A859IJ .0J @48N?AIJ 
984F-.8-0J .0J f. 

1789:;< 2 
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!"#$ 2$% %&'()!% 
!" #$%& 

 

 
*&'+% 2$% %&'()!%

@. *: 5H.4: .0J ;?8N:4FJ ;C: 5?@8;?AO2 84?P5O2 
6<28? <-: 56 .02 89>-.8-0 ./2 6?A>2/2 .:1J. 

1789:;< 2 
 

:. !2 @?8 ;C: -1284.I-6?J f,g :4<K:2.8? :? fog A8? gof, 
.>.6 6<28? 19:B46/.?AF fog ! gof. 

1789:;< 2 
 

;. +? 6?A>26J ;C: -1K1@O2 5?@8;?AO2 84?P5O2  

6<28? -056<8 -1556.4?AF /J 94:J .:2 F=:28 xDx. 

&z,z

1789:;< 2 
 

AB. !2 0 -12F4.0-0 f HB6? 984F@:1-8 -6 H28 ;?F-.058 
) A8? G ' IR *, .>.6 ?-BC6? : 

( ()!) dx)x(fdx)x(f . 

1789:;< 2 

 

3'1$ 27

=. !2 z1, z2 6<28? 5?@8;?A:< 84?P5:< @?8 .:1J :9:<:1J ?-BC6? 

z1+z2=4+4i A8? ,  i55zz2 21
*!& &

28 M46<.6 .:1J z1 , z2 . 
1789:;< 10 

 

?. A2 @?8 .:1J 5?@8;?A:CJ  84?P5:CJ z,w ?-BC:12  

+z  – 1 – 3i+ 2,  A8? +w  – 3 – i+ 2, :  

i. 28 ;6<=6.6 >.? 19F4B:12 5:28;?A:< 5?@8;?A:< 84?P5:< 
z, w H.-?, O-.6 z=w A8?  

1789:;< 10 

ii. 28 M46<.6 .0 5H@?-.0 .?5I .:1 +z  – w+. 
1789:;< 5 
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!"#$ 3$% %&'()!% 
!" #$%& 

 

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

 
3'1$ 37

)<26.8? 0 -12F4.0-0 f, 0 :9:<8 6<28? 9848@/@<-?50 -.: IR  
56 fD(x)-0 @?8 AFP6 x ' IR . 

=. 78 ;6<=6.6 >.? 0 f 6<28? “1-1”. 

1789:;< 7 
 

?. !2 0 @48N?AI 984F-.8-0 Cf .0J f ;?H4B6.8? 89> .8 
-056<8 !(1,2005) A8? Q(-2,1),  

28 GC-6.6 .02 6=<-/-0 $ % 2)8x(f2004f 21 &!&*&& . 

1789:;< 9 

 

@. 78 ;6<=6.6 >.? 19F4B6? .:1GFB?-.:2 H28 -056<: R .0J C f, 
-.: :9:<: 0 6N89.:5H20 .0J Cf 6<28? AFP6.0 -.02 61P6<8 

(6): 2005x
668

1
y *&! . 

1789:;< 9 

 

3'1$ 47

)<26.8? 0 -126BIJ -12F4.0-0 f: IR # IR , @?8 .02 :9:<8 ?-BC6? 

2005
x

x)x(f
lim

20x
!

&
#

.  

 

=. 78 ;6<=6.6 >.? :  

i. f(0)=0 

1789:;< 4 
ii. fD(0)=1. 

1789:;< 4 
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!"#$ 4$% %&'()!% 
!" #$%& 

 

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

?. 78 M46<.6 .: G ' IR  H.-?, O-.6 : 
$ %
$ % .3

)x(fx2

)x(fx
lim 22

22

0x
!

*
)*

#
 

1789:;< 7 
 

@. !2 69?9GH:2 0 f 6<28? 9848@/@<-?50 56 -126BI 
984F@/@: -.: IR  A8? fD(x)>f(x) @?8 AFP6 x ' IR ,  

28 ;6<=6.6 >.? :  

i. xf(x)>0 @?8 AFP6 x!0. 
1789:;< 6 

ii. . ( .
1

0

)1(fdx)x(f

1789:;< 4 
 

 
.5&!+'- (@C= B7D< ;E;B=F7GH87D<) 

 
1. %.: .6.4F;?: 28 @4FS6.6 5>2: .8 94:A8.84A.?AF 

(0564:502<8 , A8.6CP12-0 , 6=6.8K>562: 5FP058). )= 
GI8 =8BC@J9K;B;  .8 PH58.8 -.: .6.4F;?: .   

2. 78 @4FS6.6 .: :2:58.69O215>  -8J -.: 69F2/ 5H4:J 
./2 N/.:82.?@4FN/2 , 85H-/J 5>G?J -8J 9848;:P:C2 . 
,=GC9 9LLI AIG;MNAI  :;8 ;OCBJHO;B=C 8= @J9K;B;.

 T8.F .02 89:BO40-I -8J 28 9848;O-6.6  58K< 56 .: 
.6.4F;?: A8? .8 N/.:82.<@48N8 , .8 :9:<8 A8? P8 
A8.8-.48N:C2 56.F .: 9H48J .0J 6=H.8-0J . 

3. 78 8982.I-6.6 AB7 B;BJ9:CP A=< A; PL= .8 PH58.8 . 
4. TFP6 GC-0 69?-.05:2?AF .6A504?/5H20  6<28? 89:;6A.I .  
5. )?F4A6?8 6=H.8-0J :  .46?J (3) O46J 56.F .0 ;?82:5I ./2 

N/.:82.?@4FN/2 .  

6. #4>2:J ;128.IJ 89:BO40-0J : 56.F .0 10.30" 94/?2I . 
 

K$*& '(+#/4+$  
 

#'*.- 1&)/1$#.- 
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!"#$ 1$% %&'()!% 

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

'/*('+)#% *0)!)#% $%1*)#% 
+!22!&# 27 /!3#% 2006 

*,*&!4#/*0# /!5'/!: /!5'/!&)1!  
5*&)1'+ 1!) &*60#$#-)1'+ 1!&*%5%0+'+

+%0#$# +*$)780: &*++*()+ (4) 
 

5*/! 1o

A.1 *+,- ./0 +1234,5+5 f, 5 67680 9820/ +129:;< +9 =20 
>/?+,5.0 ).  

@0 076>98A9,9 B,/ :  

!  !2 fC(x)>0 +9 D?E9 9+-,94/DB +5.986 x ,61 ), ,B,9 5 
f 9820/ F25+8-< 0GA61+0 +9 BH6 ,6 ). 

!  !2 fC(x)<0 +9 D?E9 9+-,94/DB +5.986 x ,61 ), ,B,9 5 
f 9820/ F25+8-< IE8261+0 +9 BH6 ,6 ). 

/9:;<=> 10 

!.2 C&+,- ./0 +12?4,5+5 f +129:;< + ’ =20 >/?+,5.0 ) D0/ 
7040F-F8+/.5 +,6 9+-,94/DB ,61 ). JB,9 H=.9 B,/ 5 f 
+,4=I9/ ,0 D68H0 746< ,0 ?2- ; 9820/ D14,; +,6 ); 

/9:;<=> 5 

 

B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<" -.0 "4&+)&.+#*( )* %/2* -$8&")' .  

?. K/0 D?E9 ./F0>/DB 04/E.B z /+:G9/ 
22

zz " . 

/9:@<=> 2 

A. !2 17?4:9/ ,6  ,B,9    ,0f(x)lim
0

xx
#

$
0)x(f #  D62,? 

+,6 x0. 

/9:;<=> 2 
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!"#$ 2$% %&'()!% 

 

B. H 9/DB20 f()) 92B< >/0+,;.0,6< ) .=+- ./0< 
+129:6G< D0/ .5 +,0E94;< +12?4,5+5< f 9820/ 
>/?+,5.0 . 

/9:;<=> 2 

<. (+:G9/ 6 ,G76< , F/0 D?E9 x % IR   .   1 -xx
3  x)3( ! &"

/9:;<=> 2 

=. (+:G9/ 5 +:=+5  

'
N
0

f (x)gC(x)dx=[f(x)g(x)] C(x)g(x)dx, B761 fC,gC  (N0 '
"

#
f

9820/ +129:98< +1204,;+9/< +,6 [0,N].  

/9:;<=> 2 

 
 
5*/! 29

O9-46G.9 ,5 +12?4,5+5 f(x) =2+(x-2)2 .9 xP2. 

?. @0 076>98A9,9 B,/ 5 f 9820/ 1-1. 

/9:;<=> 6 

A. @0 076>98A9,9 B,/ 17?4:9/ 5 02,8+,46I5 +12?4,5+5 f -1 
,5< f D0/ 20 N498,9 ,62 ,G76 ,5< .  

/9:;<=> 8 

B.    i.  @0 N498,9 ,0 D6/2? +5.980 ,-2 F40I/DQ2 
7040+,?+9-2 ,-2 +1204,;+9-2 f D0/ f -1 .9 ,52 
91E980 y=x. 

/9:;<=> 4 

      ii.  @0 176H6F8+9,9 ,6 9.N0>B ,61 :-4861 761 
794/DH989,0/ 07B ,/< F40I/D=< 7040+,?+9/< ,-2 
+1204,;+9-2 f D0/ f-1.  

/9:;<=> 7 
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!"#$ 3$% %&'()!% 

5*/! 39

)8262,0/ 6/ ./F0>/D68 04/E.68 1$%  z,z,z 321321 zzz """  

D0/   .  z  z 0z 321 "))  
 

?. @0 076>98A9,9 B,/ :  

 i. 321321 zzzzzz ("("( .  

/9:;<=> 9 

 ii. 4zz
2

21 *(   D0/  Re . 1)zz( 21 (+
(

/9:;<=> 8 
A. @0 N498,9 ,6 F9-.9,4/DB  ,B76 ,-2 9/DB2-2 ,-2 z1 ,z2,z3  

+,6 ./F0>/DB 97879>6 , D0EQ< D0/ ,6 98>6< ,61 
,4/FQ261 761 01,=< +:5.0,8R612 .  

/9:;<=> 8 
 
5*/! 49

)829,0/ 5 +12?4,5+5 f(x)=
1x

1x

(

)
(lnx. 

?. @0 N498,9 ,6 79>86 64/+.6G D0/ ,6 +G26H6 ,/.Q2 ,5< 
+12?4,5+5< f. 

/9:;<=> 8 

A. N0 076>98A9,9 B,/ 5 9A8+-+5 f(x)=0 =:9/ 0D4/NQ< 2 48R9< 
+,6 79>86 64/+.6G ,5<. 

/9:;<=> 5 
B. !2 5 9I07,6.=25 ,5< F40I/D;< 704?+,0+5< ,5< 

+12?4,5+5< g(x)=lnx +,6 +5.986 !(0,ln0) .9 0>0 D0/ 5 
9I07,6.=25 ,5< F40I/D;< 704?+,0+5< ,5< +12?4,5+5< 

h(x)=ex +,6 +5.986 S(N,eN) .9 N % IR  ,01,8R62,0/, ,B,9 20 
>98A9,9 B,/ 6 04/E.B< 0 9820/ 48R0 ,5< 9A8+-+5< f(x)=0. 

/9:;<=> 9 
<. @0 0/,/6H6F;+9,9 B,/ 6/ F40I/D=< 7040+,?+9/< ,-2 

+1204,;+9-2 g D0/ h =:612 0D4/NQ< >G6 D6/2=< 
9I07,B.929< .  

/9:;<=> 3 
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!"#$ 1$% %&'()!% 

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

&/!-&*(+, !$(#(+, %,)!(+, 
'!'#-'& 5 (+,%(+, 2006 

!.!'#0+/!$+  /#1&/# : /#1&/#'()#  
1!'()&* )#( '!2$+%+3()&* )#'!,1,$*&*

*,$+%+ *!%(45$ : '!**!-(* (4) 

 
1!/# 1o 

A.1 *+ +,-./01/2/ 324 : (567x)8=–9:x, x!IR        . 

/6789:; 10 
 

#.2 ;52< f :0+ 567=>2959 ->45:?79 5/ ?7+ .4=529:+ ). @4 
-7-:=A-6:/ +>B4CD 567=>2959 D ,+>=E-65+ 29F f 52- );  

/6789:; 5 

B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", &' 19:' !"#$% ; &'()* 
7(-1" )&. 5$/<<" -.0 "4&+)&.+#*( )* %/2* -$8&")' . 

<. !7 z1, z2 /07+4 :4E+.4C-0 +>4G:-0, 232/ 45BH/4 :  

2121 z z z–  z "# . 

/67=9:; 2 

>. !7 -4 567+>2D5/4F f, g /07+4 ,+>+E<E054:/F 52- xo 

C+4 g(xo)$0, 232/ 9 567=>2959 
g

f
 /07+4 ,+>+E<E054:9 52- 

xo C+4 45BH/4: 

% & 2)g(x

)g(x )(x f8–)(x g8 )f(x
  )(x 

8
 

g

f

o

oooo
o '(

)

*
+
,

-  .

/6789:; 2 

?. I4+ C=G/ x$0 45BH/4 % &
x

1
 8 xn '! . 

/6789:; 2 
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!"#$ 2$% %&'()!% 

 

 

9. K4+ 567=>2959 f:! . IR       /07+4 1–1, +7 C+4 :37- +7 
E4+ C=G/ 52-4B/0- y 2-6 5673L-6 24:M7 29F 9 
/105<59 f(x)=y ?B/4 +C>4NMF :0+ LH59 <F ,>-F x . 

/6789:; 2 

:. ;52< f :0+ 567/BDF 567=>2959 5/ ?7+ .4=529:+ 
[+,N]. !7 G /07+4 :0+ ,+>=E-65+ 29F f 52- [+,N], 

232/ . G(!)–  G(") f(t)dt  
!

"/ '

/6789:; 2 
 

 

1!/# 26 

)07/2+4 9 567=>2959  
1x

x

e1

e  1
  f(x) ""

"
'   ,    x!IR       . 

<. *+ :/L/2D5/2/ 29 567=>2959 f <F ,>-F 29 :-7-2-70+ 29F 
52- IR     . 

/6789:; 9 
 

>. *+ 6,-L-E05/2/ 2- -L-CLD><:+ dx
f(x)

1
/  . 

/6789:; 9 

?. I4+ C=G/ x<0 7+ +,-./01/2/ 324 :  
f(5x)+f(7x)<f(6x)+f(8x) . 

/6789:; 7 
 

1!/# 36 
;52< -4 :4E+.4C-0 +>4G:-0 z, ,-6 4C+7-,-4-H7 297 453292+ 
(4–z)10 = z10 C+4 9 567=>2959 f :/ 2H,- f(x) = x2+x++, +!IR       . 

<. *+ +,-./01/2/ 324 -4 /4C37/F 2<7 :4E+.4CM7 z +7DC-67 
5297 /6G/0+ x=2. 

/6789:; 7 
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>. !7 9 /O+,2-:?79 (/) 29F E>+O4CDF ,+>=52+59F 29F 
567=>2959F f 52- 59:/0- 2-:DF 29F :/ 297 /6G/0+ x=2 
2?:7/4 2-7 =1-7+ y8y 52- yo=–3, 232/  

i. 7+ N>/02/ 2- + C+4 297 /105<59 29F /O+,2-:?79F (/). 

/6789:; 9 

ii. 7+ 6,-L-E05/2/ 2- /:N+.37 2-6 B<>0-6 ,-6 
,/>4CL/0/2+4 :/2+1H 29F E>+O4CDF ,+>=52+59F 29F 
567=>2959F f, 29F /O+,2-:?79F (/), 2-6 =1-7+ x8x C+4 

29F /6G/0+F  
5

3
x '  . 

/6789:; 9 

 

 

1!/# 46 

)07/2+4 9 567=>2959 f(x) =  nx1)(x–1)n(xx !! ""  :/ x>0. 

<. i.   *+ +,-./01/2/ 324 : 0x    ,    
x

1
  nx– 1)n(x 01" !!  . 

ii. *+ +,-./01/2/ 324 9 f /07+4 E7950<F OG07-65+ 52- 
.4=529:+ (0,+2). 

/6789:; 12 
 

> . *+ 6,-L-E05/2/ 2- )
x

1
n(1 xlim "

"2.
!

x

.  

/6789:; 5 
 

?. *+ +,-./01/2/ 324 6,=>B/4 :-7+.4C3F +>4G:3F +!(0,+2) 
2?2-4-F M52/ (++1)+ = +++1. 

/6789:; 8 
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!"#$ 1$% %&'()!% 

 
 

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

"*/"&' 24 /!2#% 2007 
*,*&!3#/*0# /!4'/!: /!4'/!&)1!  

4*&)1'+ 1!) &*50#$#-)1'+ 1!&*%4%0+'+
+%0#$# +*$)670: "*0&* (5) 

 
 

4*/! 1o

A.1 !* z1 , z2 +,*-. /.0-1.23, -4.5/3,, *- -631+.75+, 89. :  

2121 z  zz  z !"! . 

/89:;<= 8 

!.2 :89+ 1;3 <=*-49><+.? f, g @A03*9-. ,<+?;  

/89:;<= 4 

!.3 :89+ B +=5+,- y =   @A0+9-. 34.C8*9.- -<;/69D9B 9B? 
04-E.2>? 6-4F<9-<B? 9B? f <93 +#; 

! 

/89:;<= 3 

 

B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")', &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

>. !* f <=*F49B<B <=*+7>? <93 1.F<9B/- [-,G] 2-. 0.- 

2F5+ x$[  -, G] .<7;+. f(x) % 0 989+ . & '! 

" 
 0 dx  f(x)  

/89?;<= 2 

@. H<9D f /.- <=*F49B<B <=*+7>? <+ A*- 1.F<9B/- ) 
2-. 6-4-0D0,<./B <+ 2F5+ +<D9+4.28 <B/+,3 x 93= 
). !* B <=*F49B<B f  +,*-. 0*B<,D? -;I3=<- <93 ) 
989+ f((x) > 0 <+ 2F5+ +<D9+4.28 <B/+,3 x 93= ).  

/89:;<= 2 
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A. !* B <=*F49B<B f +,*-. <=*+7>? <93 x0 2-. B 
<=*F49B<B g +,*-. <=*+7>? <93 x0 , 989+ B <;*5+<> 
93=? gof +,*-. <=*+7>? <93 x0 . 

/89:;<= 2 

;. !* f +,*-. /.- <=*+7>? <=*F49B<B <+ A*- 1.F<9B/- ) 
2-. - +,*-. A*- <B/+,3 93= ), 989+  

) * ) *  (x) g  g(x)f  dt f(t)  
g(x) 

! 
(!"(&  

 /+ 9B* 643L685+<B 89. 9- 74B<./363.3;/+*- 
<;/G3@- A73=* *8B/-. 

/89:;<= 2 

<. !* - > 1 989+ .  0  ! lim x

–  x 
"

#+

/89:;<= 2 

 
4*/! 28

),*+9-. 3 /.0-1.28? -4.5/8? 

 
2i!

!i  2
  z  
,
,

"      /+ -$IR   .   

>. M- -631+.75+, 89. B +.28*- 93= /.0-1.23; z -*>2+. <93* 
2;2@3 /+ 2A*943 K(0,0) 2-. -29,*- 4 =1. 

/89:;<= 9 

@. H<9D z1, z2 3. /.0-1.23, 63= 6432;693=* -68 93* 9;63  

 
2i!

!i  2
  z  
,
,

"  

0.-  - = 0 2-. - = 2 -*9,<93.7- . 

i.  M- G4+5+, B -68<9-<B 9D* +.28*D* 9D* /.0-1.2N* 
-4.5/N* z1 2-. z2 . 

/89:;<= 8 
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ii.  M- -631+.75+, 89. .<7;+. :  

 )z(–   )(z  #
2

2#
1 "  

 

  0.- 2F5+ E=<.28 -4.5/8  *. 

/89:;<= 8 

 

4*/! 38

),*+9-. B <=*F49B<B: 

f(x) = x3 – 3x – 2B/25 

863= 5$IR      /.- <9-5+4F /+ 5 - 26 +  
2

$
 , 2$Z  . 

>. M- -631+.75+,  89. B f 6-43=<.FC+. A*- 936.28 /A0.<93 ,  
A*- 936.28 +@F7.<93 2-. A*- <B/+,3 2-/6>? .  

/89:;<= 7 

@. M- -631+.75+, 89. B +I,<D<B f(x) = 0 A7+. -24.GN? 94+.? 
64-0/-9.2A?  4,C+? .  

/89:;<= 8 

A. !* x1 , x2 +,*-. 3. 5A<+.? 9D* 936.2N* -2439F9D* 2-. x3 
B 5A<B 93= <B/+,3= 2-/6>? 9B? f, *- -631+.75+,  89. 9- 

<B/+,- !(x1 , f(x1)) , B(x2 , f(x2)) 2-. O(x3, f(x3)) 
G4,<23*9-.  <9B* +=5+,- y = –2x –2B/25 .  

/89:;<= 3 

;. M- =63@30.<5+,  93 +/G-18* 93= 7D4,3= 63= 
6+4.2@+,+9-. -68 9B 04-E.2> 6-4F<9-<B  9B? 
<=*F49B<B? f 2-. 9B* +=5+,- y = –2x –2B/25 .  

/89:;<= 7 
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4*/! 48

H<9D f /.- <=*+7>? 2-. 0*B<,D? -;I3=<- <=*F49B<B <93 

1.F<9B/- [0, 1] 0.- 9B* 363,- .<7;+. f(0) > 0. ),*+9-. +6,<B? 

<=*F49B<B g <=*+7>? <93 1.F<9B/- [0, 1] 0.- 9B* 363,- 

.<7;+. g(x) > 0 0.- 2F5+ x$ [0, 1].  

K4,C3=/+ 9.? <=*-49><+.? :  

F(x) = ,     x$ [0, 1], &
 x

0 
dt  g(t) f(t)  

G(x) = ,         x$  [0, 1]. &
 x

0 
dt  g(t)  

>. M- 1+.75+, 89. F(x) > 0 0.- 2F5+ x <93 1.F<9B/- (0, 1]. 

/89:;<= 8 

@. N- -631+.75+, 89. : 
f(x) !G(x) > F(x) 

0.- 2F5+ x <93 1.F<9B/- (0, 1]. 

/89:;<= 6 

A. N- -631+.75+, 89. .<7;+. : 

 
G(1)

F(1)
  

G(x)

F(x)
 .  

 0.- 2F5+ x <93 1.F<9B/- (0, 1]. 

/89:;<= 4 

;. M- G4+5+, 93 84.3 :  

   

 x dt g(t) 

dt %&t  dt g(t) f(t) 

 lim 

5 x

0 

 x

0
2 x

0 

0 x 

2

!/
0
1

2
3
4

/
0
1

2
3
4!/

0
1

2
3
4

&

&&

,+
. 

/89:;<= 7 

 
J&'K% 4$% %&'()!% Pappas Ath.....page  40
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!"#$#%&"'()!* #"+%,'&-(!* !.!'#*!(*  

&/!-&*(+, 0!$()+,  %,)!(+, 
'-('& 3 (+,%(+, 2007 

!.!'#1+/!$+  /#2&/# : /#2&/#'()#  
2!'()&* )#( '!3$+%+0()&* )#'!,2,$*&*

*,$+%+ *!%(45$ : '!**!-(* (4) 
2!/# 1o 

A.1 *+ +,-./01/2/ 324 +5 60+ 7859:2;7; f /05+4 
,+:+<=<0746; 7 ’ >5+ 7;6/0- x0, 232/ /05+4 ?+4 785/@AB 
72- 7;6/0- +823 . 

/6789:; 10 
 

#.2 C4 7;6+05/4 </=6/2:4?9 2- D/E:;6+ Rolle 2-8 
)4+F-:4?-G '-<476-G ; 

/6789:; 5 

B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")', &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

<. $ /4?35+ f()) /53B .4+72A6+2-B ) 6>7= 64+B 
785/@-GB 7859:2;7;B f /05+4 .4972;6+ . 

/67=9:; 2 

>. !5 f, g, gH /05+4 785/@/0B 785+:2A7/4B 72- .4972;6+ 
[+,I], 232/  

!
"

#
$dx)x(g!)x(f !
"

#
%dx)x(f !
"

#

& dx)x(g . 

/6789:; 2 

?. !5 f /05+4 60+ 785/@AB 7859:2;7; 7/ >5+ .4972;6+ 
) ?+4 + /05+4 >5+ 7;6/0- 2-8 ), 232/ 

$''
(

)
**
+

,
!
#

!x

dt)t(f f(x)   <4+ ?9D/ x-). 

/6789:; 2 
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9. !5 64+ 7859:2;7; f /05+4 <5;70=B +G1-87+ ?+4 
785/@AB 7/ >5+ +5-4?23 .4972;6+ (+,I), 232/ 2- 
7G5-K- 246E5 2;B 72- .4972;6+ +823 /05+4 2- 
.4972;6+ (!,L) 3,-8   !=  ?+4 L= . )x(flim

x .#/
)x(flim

x 0"/

/6789:; 2 

:. M72= .G- 785+:2A7/4B f, g -:476>5/B 7/ >5+ 
.4972;6+ ). !5 -4 f, g /05+4 785/@/0B 72- ) ?+4  
fH(x) = gH(x) <4+ ?9D/ /7=2/:4?3 7;6/0- x 2-8 ), 
232/ 47@G/4 f(x) = g(x) <4+ ?9D/ x-). 

/6789:; 2 

 
2!/# 26

 

)05/2+4 ; 7859:2;7;   

1
1

2

1
1

3

4

5"678.#.

9
:;

$

.0x ,xxx

   0   x                    ,
x

x3

)x(f

2

 

<. *+ +,-./4@D/0 324 3)x(flim
0x

$
0/

. 

/6789:; 8 
 

>. !5 <$'
(
)

*
+
, <

2
f!  ?+4 ; 7859:2;7;  f /05+4 785/@AB 72- 7;6/0- 

x0=0, 5+ +,-./4@D/0  324 + = I = 3. 
/6789:; 9 

?. !5 + = I = 3, 5+ 8,-K-<47D/0 2- -K-?KA:=6+ .  !
<

0

dx)x(f  

/6789:; 8 
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2!/# 36 
)05/2+4 ; 7859:2;7; 

f(x) = ex 0 e lnx,  x > 0. 
 

<. *+ +,-./4@D/0 324 ; 7859:2;7; f(x) /05+4 <5;70=B 
+G1-87+ 72- .4972;6+ (1, +!). 

/6789:; 10 

>. *+ +,-./4@D/0 324 47@G/4 f(x) " e <4+ ?9D/ x > 0. 

/6789:; 7 

?. *+ +,-./4@D/0 324 ; /107=7; 

dt)t(fdt)t(f dt)t(f
4

2

2x

3x

2x

1x

2

2

2

2 !! ! .$
.

.

.

.
 

 >@/4 +?:4IEB 60+ :0N+ 72- .4972;6+ (0, +!). 

/6789:; 8 

 

2!/# 46 

)05-52+4 -4 64<+.4?-0 +:4D6-0 z1 = ++Ii ?+4 

1

1
2

z2

z2
z

0

0

.

0
$ , 3,-8 

+ , I-IR          6/ I = 0. )05/2+4  /,07;B 324  z2 0 z1 -IR     . 
 

<. *+ +,-./4@D/0 324 z2 0 z1 = 1. 

/6789:; 9 
> . *+ I:/D/0 - </=6/2:4?3B  23,-B 2=5 /4?35=5 2-8 z1 72- 

64<+.4?3  /,0,/.- .  
/6789:; 6 

?. !5 - +:4D63B  /05+4 F+52+724?3B ?+4 +I>0, 5+ 

8,-K-<47D/0 - z

2

1
z

1 ?+4 5+ ./4@D/0 324 

. 0 )i1z()i1z( 20
1

20
1 $0.0.. 0

 

/6789:; 10 
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!"#$%&'()*+ *,*&!+*)+ -. &!,'+  
'/*('+)#% -*0)1#% $%1*)#% 

+!22!&# 24 /!3#% 2008 
*,*&!4#/*0# /!5'/!: /!5'/!&)1!  

5*&)1'+ 1!) &*60#$#-)1'+ 1!&*%5%0+'+
+%0#$# +*$)780: "*0&* (5) 

 
5*/! 1o

A.1 *+ +,-./012/3 450 6 789:;5676 f(x) = xln , x!!* /39+0 

,+;+<=<370>6 75- !* ?+0 071@/0 :  

" #
x

1
xln $%     

/9:;<=> 10 

!.2 A45/ >0+ 789:;5676 f BC>/ 450 /39+0 789/1DE 7/ C9+ 
?B/0754 .0:756>+ [+,F]; 

/9:;<=> 5 

 
B. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 

5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")', &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

?. !9 >0+ 789:;5676 f:A&! /39+0 1'1, 545/ <0+ 569 
+95375;-G6 789:;5676 f'1 071@/0 : 

)A(fy  y,))y(f(f !"# A    xx,))x(f(f 11 !$!$ ''
 

/9:@<=> 2 

A. H0+ 789/1DE 789:;5676 f .0+56;/3 ,;476>- 7/ 
?+2C9+ +,4 5+ .0+75D>+5+ 75+ -,-3+ -0 
.0+.-10?CE ;3I/E 56E f 1=;3I-89 5- ,/.3- -;07>-@ 
56E. 

/9:;<=> 2 
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B. L5+9 6 .0+?;39-87+ ) 56E /M37=76E +z2+Fz+<=0 >/ 
+,F,<!! ?+0 +N0 /39+0 +;9650?D, 545/ 6 /M37=76 ./9 
C1/0 ;3I/E 75- 7@9-B- " 5=9 >0<+.0?O9 . 

/9:;<=> 2 

<. !9 >0+ 789:;5676 f /39+0 .@- G-;CE ,+;+<=<370>6 
75- ! ?+0 75;CG/0 5+ ?-3B+ ,;-E 5+ :9=, 545/ ?+5 ’ 
+9:<?6 2+ 071@/0 

fPP( x ) > 0 
 <0+ ?:2/ ,;+<>+50?4 +;02>4 x. 

/9:;<=> 2 

=. A9 6 f /39+0 789/1DE 7/ .0:756>+ ) ?+0 +,F,<!) 
545/ 071@/0 

((( )$ $

%

%

"

$

"
f(x)dx f(x)dx f(x)dx    

/9:;<=> 2 
5*/! 29

!9 <0+ 5-8E >0<+.0?-@E +;02>-@E z ?+0 w 071@-89  

 3i)(3wi)(1w   !"# 6z)22i( ''$''$)  

545/ 9+ F;/35/: 

?. 5- </=>/5;0?4 54,- 5=9 /0?49=9 5=9 >0<+.0?O9  
+;02>O9 z . 

/9:;<=> 6 

A. 5- </=>/5;0?4 54,- 5=9 /0?49=9 5=9 >0<+.0?O9  
+;02>O9 w . 

/9:;<=> 7 

B. 569 /B:10756 50>D 5-8 w  

/9:;<=> 6 

<. 569 /B:10756 50>D 5-8 wz '   

/9:;<=> 6 
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5*/! 39

)39/5+0 6 789:;5676       
*
+
,

$

-
$

 0x    ,       0   

0x,lnx x
 f(x)

?. *+ +,-./3M/5/ 450 6 789:;5676  f  /39+0 789/1DE 75- 0. 
/9:;<=> 3 

A. *+ >/B/5D7/5/ =E ,;-E 56 >-9-5-93+ 56 789:;5676  f 
?+0 9+ F;/35/ 5- 7@9-B- 50>O9 56E .  

/9:;<=> 9 

B. *+ F;/35/ 5- ,BD2-E 5=9 .0+G-;/50?O9 2/50?O9 ;0IO9 

56E /M37=76E  
x
"

ex $  <0+ 4B/E 50E ,;+<>+50?CE 50>CE 5-8 +. 
/9:;<=> 6 

<. *+ +,-./3M/5/ 450 071@/0  

fP(x+1)>f(x+1)'f(x)  ,  

 <0+ ?:2/ x > 0 . 
/9:;<=> 7 

 
5*/! 49

Q75= f >0+ 789:;5676 789/1DE 75- ! <0+ 569 -,-3+ 071@/0 

( ')$ 2

0
3 45f(t)dt 3x)10x(f(x)   

?. *+ +,-./3M/5/ 450 

f(x)=20x3+6x'45  

/9:;<=> 8 
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A. )39/5+0 /,376E >0+ 789:;5676 g .@- G-;CE 

,+;+<=<370>6 75- ! . *+ +,-./3M/5/ 450 

h

h)(xg(x)g
lim(x)g

0h

'%'%
$%%

&
   

/9:;<=> 4 

B. !9 <0+ 56 789:;5676  f 5-8 /;=5D>+5-E (+) ?+0 56 
789:;5676 g 5-8 /;=5D>+5-E (F) 071@/0 450 

45f(x)
h

h)g(x2g(x)h)g(x
lim

20h
)$

')')
&

 

 ?+0 g(0)=gP(0)=1,   545/ 

 i. 9+ +,-./3M/5/ 450 g(x)=x5+x3+x+1   
/9:;<=> 10 

 ii. 9+ +,-./3M/5/ 450 6 789:;5676 g /39+0 1'1   
/9:;<=> 3 

 
 

#7'-)*+ (BC? D9E> =F=D?GHI=:9E>) 
 

1. %5- 5/5;:.0- 9+ <;:R/5/ >49- 5+ ,;-?+5+;?50?:  
(6>/;->693+ , ?+5/@28976 , /M/5+I4>/9-  >:26>+). 0? 
IJ: ?:DCBK;L=D=  5+ 2C>+5+ 75- 5/5;:.0- .  

2. *+ <;:R/5/ 5- -9->+5/,O98>4  7+E 75- ,:9= >C;-E 5=9 
G=5-+950<;:G=9 , +>C7=E >4B0E 7+E ,+;+.-2-@9 .  
1?IC; ;MMJ NJI=OPNJ  <=: =QCDKRQ=D?C :? BK;L=D=. 

 S+5: 569 +,-1O;67D 7+E 9+ ,+;+.O7/5/  >+I3  >/ 5- 
5/5;:.0-  ?+0 5+ G=5-+953<;+G+ .   

3. *+ +,+95D7/5/ ND9 D=DK;<CH N?> N= HM? 5+ 2C>+5+ . 
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!"#$ 1$% %&'()!% 

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

"!1"'& 3 (+,%(+, 2008 
!.!'#2+1!$+ 1#3&1#: 1#3&1#'()#  

3!'()&* )#( '!4$+%+/()&* )#'!,3,$*&*
*,$+%+ *!%(56$: '!**!-(* (4) 

 
3!1# 1o 

A. *+,- ./0 +123456 +1278,9+9 + ’ :20 ;<7+,9.0 [0, =]. 
!2 G 3/20< .<0 >087?@1+0 ,96 f +,@ [0, =], ,A,3 20 

0>@;3/B3,3 A,<  !
"

#
#"$ )(G–)(Gdt)t(f

1789:;< 10 

=. C< +9.0/23< ?3-.3,8<D7 ,@ E3F89.0 G:+96 C<.56 ,@1 
)<0H@8<D@I '@?<+.@I ; 

1789:;< 5 
 

/. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")' &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

>. J>784@12 +1208,5+3<6 >@1 3/20< 1–1, 0KK7 ;32 
3/20< ?29+/-6 .@2A,@236 . 

178?:;< 2 

@. !2 .<0 +1278,9+9 f 3/20< D@/K9 + ’ :20 ;<7+,9.0 ), 
,A,3 9 3H0>,@.:29 ,96 ?80H<D56 >087+,0+96 ,96 f 
+3 D7L3 +9.3/@ ,@1 ) =8/+D3,0< D7,- 0>A ,9 
?80H<D5 ,96 >087+,0+9, .3 3B0/83+9 ,@ +9.3/@ 
3>0H56 ,@16. 

1789:;< 2 

A. C@ @K@DK58-.0  3/20< /+@ .3 ,@ 7L8@<+.0 

,-2 3.=0;F2 ,-2 4-8/-2 >@1 =8/+D@2,0< >72- 0>A 

!
"

#
dx)x(f
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,@2 7B@20 xOx .3/@2 ,@ 7L8@<+.0 ,-2 3.=0;F2 ,-2 
4-8/-2 >@1 =8/+D@2,0< D7,- 0>A ,@2 7B@20 xOx. 

1789:;< 2 

:. !2 0, = >80?.0,<D@/ 08<L.@/, ,A,3:  

0+=i=0 % 0=0 5 ==0 

1789:;< 2 

;. *+,- .<0 +1278,9+9 @8<+.:29 +’ :20 +I2@K@ ,96 
.@8H56 (0, x@)&(x@, =) D0<  :206 >80?.0,<DA6 
08<L.A6. CA,3 <+4I3< 9 <+@;120./0: 

!

0$%$
''

  )–(f(x)limf(x)lim
oo xxxx

!!  

1789:;< 2 

 

3!1# 27 

)/23,0< A,< @ .<?0;<DA6 08<L.A6 
2

3i1
z1

(
$ 3/20< 8/P0 ,96 

3B/+-+96 z2+=z+?=0, A>@1 = D0< ? >80?.0,<D@/ 08<L.@/. 

>. Q0 0>@;3/B3,3 A,< ==–1 D0< ?=1. 

1789:;< 9 

@. Q0 0>@;3/B3,3 A,< .  1–z3
1 $

1789:;< 8 

A. Q0 =83/,3 ,@2 ?3-.3,8<DA ,A>@ ,-2 3<DA2-2 ,@1 
.<?0;<D@I 08<L.@I w, ?<0 ,@2 @>@/@ <+4I3< :  

1z–zw 1$  

1789:;< 8 
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3!1# 37 

)/23,0< 9 +1278,9+9    .x,xln – x f(x) 2 02 )$

>. Q0 0>@;3/B3,3 A,< <+4I3< :  f(x)*1 ?<0 D7L3 x>0. 

1789:;< 6 

@. Q0 =83/,3 ,<6 0+I.>,-,36  ,96 ?80H<D56 >087+,0+96  ,96 
+1278,9+96 f.  

1789:;< 6 

A. *+,- 9 +1278,9+9   

0x

0x

,k

,
)x(f

xln

)x(g

$

)

+
+

,

+
+

-

.

$  

 

i. Q0 =83/,3 ,92 ,<.5 ,@1 k :,+< F+,3 9 g 20 3/20<  
+123456 .   

1789:;< 6 

ii. !2 
2

1
k –  $ , ,A,3 20 0>@;3/B3,3 A,< 9 g :43<  ./0 , 

,@1K74<+,@2 , 8/P0 +,@ ;<7+,9.0 (0, e).  

 

1789:;< 7 
 

3!1# 47 

*+,- f .<0 +123456 +1278,9+9 +,@ ;<7+,9.0 [0, +/) ?<0 ,92 
@>@/0 <+4I3< f(x) > 0 ?<0 D7L3 x R 0. M8/P@1.3 ,<6 +1208,5+3<6 :  
 

F(x) = ,     x0 [0, +/), !
 x

0 

dt  f(t)  

!
$

x

dt)t(ft

)x(F
)x(h

0

,    x0  (0, +/). 
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!"#$ 4$% %&'()!% 

>. Q0 0>@;3/B3,3 A,<   ! $(
1

0

1 1)(Fdt)]t(F)t(f[e –t

1789:;< 6   

@.  Q0 0>@;3/B3,3 A,< 9 +1278,9+9 h 3/20< ?29+/-6 
HL/2@1+0 +,@ ;<7+,9.0 (0, +/). 

1789:;< 8 

A. !2 h(1)=2, ,A,3 :  

i. Q0 0>@;3/B3,3 A,<  !! 1
2

0

tf(t)dt  2 dt  f(t) 
2

0

1789:;< 6  

ii. Q0 0>@;3/B3,3 A,< )(Fdt)t(F 1
2

11

0! $  

1789:;< 5  

 
 

+5&/(!* /(# '+,* !.!'#2+1!$+,*  
 

1.  %,@  ,3,87;<@  20  ?87S3,3  .A2@  ,0  >8@D0,08D,<D7  
(9.38@.92/0 ,  D0,3IL12+9 ,  3B3,0PA.32@  .7L9.0).  $>  BC8  
>8DEAF9G;D;  ,0  L:.0,0  +,@  ,3,87;<@ .  

2.  Q0  ?87S3,3  ,@  @2@.0,3>F21.A  +06  +,@  >72-  .:8@6  ,-2  
H-,@02,<?87H-2 ,  0.:+-6  .AK<6  +06  >080;@L@I2 .  )>BE9  9HHC  
ICB;JKIC  :;8  ;LEDFML;D>E  8>  AF9G;D; .  

 T0,7  ,92  0>@4F89+5  +06  20  >080;F+3,3  .0P/  .3  ,@  ,3,87;<@  
D0<  ,0  H-,@02,/?80H0 .   

3. Q0 0>02,5+3,3 ID7 D;DF9:EN I>< I; NH> ,0 L:.0,0 .  
4.  Q0  ?87S3,3  ,<6  0>02,5+3<6  +06  .A2@  .3  .>K3  5  .A2@  .3  .0I8@  

+,1KA .  G>@83/,3  20  489+<.@>@<5+3,3  .@KI=<  .A2@  ?<0  +4:;<0 ,  
;<0?87..0,0  D0<  >/20D36 .  

5.  T7L3  0>72,9+9  3><+,9.@2<D7  ,3D.98<-.:29  3/20<  0>@;3D,5 .  
6.  )<78D3<0  3B:,0+96 :  ,83<6  (3) F836  .3,7  ,9  ;<02@.5  ,-2  

H-,@02,<?87H-2 .  
7.  #8A2@6  ;120,56  0>@4F89+96 :  .3,7  ,9  10.00 O  >8-<25 .  

 
 

K#%& !"(',4(#  
 

'!%+* 1&$,1#'+* 
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!"#$ 1$% %&'()!% 

 
 

!"#$%&'()*+ *,*&!+*)+ -. &!,'+  
'/*('+)#% -*0)1#% $%1*)#% 1!) "!0*$$!2)1*+ 

*,*&!+*)+ -. &!,'+ *"!$ (#/!2! 3.) 
&*&!(&' 20 /!4#% 2009 

*,*&!5#/*0# /!6'/!: /!6'/!&)1!  
6*&)1'+ 1!) &*70#$#-)1'+ 1!&*%6%0+'+

+%0#$# +*$)280: "*0&* (5) 

 
 

6*/! 1o

!. *+,- ./0 +1234,5+5 f 647+.825 +9 820 :73+,5.0 ). !2 5 
f 9/207 +129;<= +,6 ) >07 ?70 >3@9 9+-,947>A +5.9/6 x 
,61 ) 7+;B97 0)x(f !" , 20 0C6:9/D9,9 A,7 5 f 9/207 +,0@94< 

+9 AE6 ,6 :73+,5.0 ). 

/9:;<=> 10 
 

3. FA,9 ./0 +1234,5+5 f E8?9,07 C040?-?/+7.5 +9 820 
+5.9/6 x0 ,61 C9:/61 647+.6B ,5=; 

/9:;<=> 5 
 

-. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")' &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

?. !2 z1, z2 9/207 .7?0:7>6/ 047@.6/, ,A,9 7+;B97 

2121 zzzz #!  

/9:@<=> 2 

A. G/0 +1234,5+5 f .9 C9:/6 647+.6B ! E8.9 A,7 
C0461+73H97 (6E7>A) 9E3;7+,6 +,6 x0!A, A,02 
f(x)"f(x0) ?70 >3@9 x!A 

/9:;<=> 2 
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!"#$ 2$% %&'()!% 
 

B. 1
x

1x
lim

0x
!

$%&'
(

 

/9:;<=> 2 
 

<. K3@9 +1234,5+5 f +129;<= +9 820 +5.9/6 ,61 C9:/61 
647+.6B ,5= 9/207 >07 C040?-?/+7.5 +,6 +5.9/6 
01,A . 

/9:;<=> 2 
 

=. !2 ./0 +1234,5+5 f 9/207 +129;<= +9 820 :73+,5.0 
[0, L] >07 7+;B97  f(x)<0  ?70 >3@9 x![0, L], ,A,9 ,6 
9.L0:A2 ,61 ;-4/61 M C61 64/H9,07 0CA ,5 ?40N7>< 
C043+,0+5 ,5= f, ,7= 91@9/9= x=0, x=L >07 ,62 3D620 

  ')*+" !xx

,
-

)
!./ dx)x(f)(  

/9:;<=> 2 

 
6*/! 29

O9-46B.9 ,61= .7?0:7>6B= 047@.6B= 

z=(2E+1)+(2E$1)i ,        E!! 

!.?. P0 L49/,9 ,52 9D/+-+5 ,5= 91@9/0= C32- +,52 6C6/0 
L4/+>62,07 67 97>A29= ,-2 .7?0:7>Q2 047@.Q2 z, ?70 ,7= 
:73N649= ,7.8= ,61 E!! 

/9:;<=> 9 

   A. !CA ,61= C040C32- .7?0:7>6B= 047@.6B= 20 
0C6:9/D9,9 A,7 6 .7?0:7>A= 047@.A=  8;97 ,6 

.7>4A,946 :120,A .8,46 . 

i1z0 $!

/9:;<=> 8 
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3. P0 L49@6B2 67 .7?0:7>6/ 047@.6/ w 67 6C6/67 
7>026C676B2 ,52 9D/+-+5 

0
2

z12ww !$0 $  

 AC61  6 .7?0:7>A= 047@.A= C61 020N849,07 +,6 

C465?6B.926 94Q,5.0 . 
0z

 /9:;<=> 8 

 

6*/! 39

)/29,07 5 +1234,5+5  

,1x       ),1xln( (x)f x $10$)!  

10" 2)3)*1)45&  

A. !2 7+;B97  1)x(f 6  ?70 >3@9 ,1x $1  20 0C6:9/D9,9 A,7 0=e 

/9:;<=> 8 

3. R70 0=e, 

?. 20 0C6:9/D9,9 A,7 5 +1234,5+5 f 9/207 >14,< .  

/9:;<=> 5 

A. 20 0C6:9/D9,9  A,7 5 +1234,5+5 f 9/207 ?25+/-= 
N@/261+0 +,6 :73+,5.0 ]0,1($  >07 ?25+/-=  0BD61+0 

+,6 :73+,5.0 ),0[ 70  
/9:;<=> 6 

B. 02 L , ? ! ),0()0,1( 708$ , 20 0C6:9/D9,9 A,7 5 9D/+-+5   

0
2x

1)(f

1x

1)(f
!

$
$9

0
$
$-

 

8;97 ,61E3;7+,62 .70 4/H0 +,6 (1, 2) 
/9:;<=> 6 
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6*/! 49  

*+,- f ./0 +129;<= +1234,5+5 +,6 :73+,5.0 [0, 2] ?70 ,52 
6C6/0 7+;B97  

: ; 0dt)t(f2t
2

0
!$,  

J4/H61.9 ,7= +1204,<+97=  

, <!
x

0
],2,0[x,dt)t(ft)x(H  

=
=
>

==
?

@

!$$

<0$

!

(

,
               0       x, 

t

t
lim

],(x,dt)t(f
x

)x(H

)x(G

t

x

2

2

0

0

11
6

203

 

?. P0 0C6:9/D9,9 A,7 5 +1234,5+5 G 9/207 +129;<= +,6 
:73+,5.0 [0, 2]. 

/9:;<=> 5 

A. P0 0C6:9/D9,9 A,7 5 +1234,5+5 G 9/207 C040?-?/+7.5 
+,6 :73+,5.0 (0, 2) >07 A,7 7+;B97 

2x0,
x

)x(H
)x(G

2
AA$!"  

/9:;<=> 6 

B. P0 0C6:9/D9,9 A,7 1C34;97 820= 047@.A= 0!(0, 2) ,8,676= 
Q+,9 20 7+;B97 $(0)=0. 

/9:;<=> 7 

<. P0 0C6:9/D9,9 A,7 1C34;97 820= 047@.A= D!(0, 0) ,8,676= 
Q+,9 20 7+;B97  

, ,
B )

B!)
0 0

2 dt)t(fdt)t(ft  

/9:;<=> 7 
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!"#$ 1$% %&'()!% 

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

!.!'#*!(* /0 '#.&*  
&1!-&*(+, /!$()+, %,)!(+, 

"!1"'& 9 (+,%(+, 2009 
!.!'#2+1!$+ 1#3&1#: 1#3&1#'()#  

3!'()&* )#( '!4$+%+/()&* )#'!,3,$*&*
*,$+%+ *!%(56$: "!$'! (5) 

 
3!1# 1o

A. *+,- . +/012,.+. f(x) = x . 34 456789:8,8 ;,< . f 

8904< 5424=-=9+<>. +,6  (0 , +! ) ?4< <+@A8< : 

 
x2

1
)x(f "#    

1789:;< 9 

B. *+,- ><4 +/012,.+. f ?4< xo B04 +.>896 ,6/ 58796/ 
62<+>6A ,.C. D;,8 E4 FB>8 ;,< . f 8904< +/08@GC +,6 xo ; 

1789:;< 6 

 
/. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 

5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")' &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

=. !0 z 8904< B04C ><=47<?;C 42<E>;C ,;,8 =<4 ?1E8 E8,<?; 

4?B24<6 0 <+@A8< $ %!! z)z( "  

 178>:;< 2 

 

?. $ +/012,.+. f 8904< 1!1, 40 ?4< >;06 40 ?1E8 
62<H;0,<4 8/E894 ,B>08< ,. =24I<?G 5421+,4+. ,.C 
f  ,6 56FA +8 B04 +.>896 . 

1789:;< 2 
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!"#$ 2$% %&'()!% 

 

 

@. !0 f(x) = 0 ?4< f(x) < 0 ?60,1 +,6 x
oxx

lim
&

o ,;,8  

oxx
lim
& )x(f

1
 = +!  

1789:;< 2 

:. *+,- . +/012,.+. f(x) = 8Ix. H +/012,.+. f 8904< 
5424=-=9+<>. +,6 !1= !– '( 0xx ""#! ?4< <+@A8<  

"# )x(f !
x

1
2"#!

 

1789:;< 2 

;. L<4 ?1E8 +/012,.+. f, 5424=-=9+<>. +8 B04 
7<1+,.>4 ), <+@A8<  

) # )x(f dx = f(x) + c,  x*) 

;56/ c 8904< ><4 524=>4,<?G +,4E821 . 

 1789:;< 2 

 
3!1# 27

M8-26A>8 ,6/C ><=47<?6AC 42<E>6AC z =<4 ,6/C 65696/C 
<+@A8< :  

$ % $ % 08zi2zi2 "+,,+ +
 

=. N4 N289,8 ,60 =8->8,2<?; ,;56 ,-0 8<?;0-0 ,-0 
><=47<?O0 42<E>O0 z = x+yi 6< 65696< <?40656<6A0 ,.0 
5424510- 8:9+-+. . 

1789:;< 10 
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!"#$ 3$% %&'()!% 

 

?. N4 N289,8 ,60 >6047<?; 524=>4,<?; 42<E>;  ?4< ,60 

>6047<?; I40,4+,<?; 42<E>;  6< 65696< <?40656<6A0 

,.0 5424510- 8:9+-+. . 

1z

2z

1789:;< 8 

@. L<4 ,6/C 42<E>6AC  56/ N2BE.?40 +,6 526.=6A>806 

82O,.>4 04 456789:8,8 ;,< 

21 z,z

40zzzz 2121 "+,, 22

lim

 

1789:;< 7 

3!1# 37

)908,4< . +/012,.+.  

" f(x)  ln[(F+1)x2+x+1] ! ln(x+2),    x -  !1 

;56/ F B04C 524=>4,<?;C 42<E>;C >8 F !1 .

#. 34 526+7<629+8,8 ,.0 ,<>G ,6/ F , O+,8 04 /512@8< ,6 
;2<6 f(x) ?4< 04 8904< 524=>4,<?;C  42<E>;C .  

,!&x

1789:;< 5 

A. *+,- ;,< F = !1 

=. 34 >8F8,G+8,8 -C 526C ,. >606,6094 ,. +/012,.+. f 
?4< 04 N289,8 ,6 +A06F6 ,<>O0 ,.C .  

1789:;< 10 

?. 34 N289,8 ,<C 4+A>5,-,8C ,.C =24I<?GC 5421+,4+.C  ,.C 
+/012,.+.C f  

1789:;< 6 

@. 34 456789:8,8 ;,< . 8:9+-+. f(x) + 42 = 0 B@8< 
>6047<?G FA+. =<4 ?1E8 524=>4,<?; 42<E>; 4 >8 
4  0/

1789:;< 4 
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3!1# 47

)908,4< ><4 +/012,.+. f: 0 12,0 &  ! . 65694 8904< 7A6 I62BC 

5424=-=9+<>. ?4< <?40656<89 ,<C +/0EG?8C 

x2exk)x(f4)x(f4)x(f ",#+## ,  0 2x 22  

)0(f2)0(f "# ,  f #(2) = 2 f(2)+12 e4,  f(1) = e2

;56/ k B04C 524=>4,<?;C 42<E>;C . 

=. 34 456789:8,8 ;,< . +/012,.+.  

g(x) = 3x2
! 

x2e

)x(f2)x(f +#
 ,  0 2x 22  

<?40656<89 ,<C /56EB+8<C ,6/ E8-2G>4,6C ,6/ Rolle 
+,6 7<1+,.>4 [0,2]. 

1789:;< 4 
?. 34 456789:8,8 ;,< /512@8< :*(0,2) ,B,6<6, O+,8 04 

<+@A8<  

)(f4)(f $$ ,##  = 6 : e2:  + 4 )(f $#  

1789:;< 6 

@.  34 456789:8,8 ;,< k = 6 ?4< ;,< <+@A8< g(x) = 0 =<4 
?1E8 x* [0,2]. 

1789:;< 6 

:. 34 456789:8,8 ;,<  0,ex)x(f x23" 2x 22  

1789:;< 5 

;. 34 /56F6=9+8,8 ,6 6F6?FG2->4   

dx
x

)x(f2

1 2)  

1789:;< 4 
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!"#$ 1$% %&'()!% 

 
*&'+% 1$% !,+ 4 %&'()&% 

!"#$%&'()*+ *,*&!+*)+ -. &!,'+  
'/*('+)#% -*0)1#% $%1*)#% 1!) "!0*$$!2)1*+ 

*,*&!+*)+ -. &!,'+ *"!$ (#/!2! 3.) 
&*&!(&' 19 /!4#% 2010 

*,*&!5#/*0# /!6'/!: /!6'/!&)1!  
6*&)1'+ 1!) &*70#$#-)1'+ 1!&*%6%0+'+ 

+%0#$# +*$)280: &*++*()+ (4) 
 

6*/! ! 

A1. -./0 f 123 .4567/8.8 972.1:58 .; :53 <26./813 ). !5 
F ;=532 123 >376?94.3 /8@ f ./9 ), /A/; 53 3>9<;=B;/; 
A/2 :  

! AC;@ 92 .4537/D.;2@ /8@ 197ED@ 

G(x)=F(x)+c,   c!! 

 ;=532 >376?94.;@ /8@ f ./9 ) F32 

! F6G; 6CC8 >376?94.3 G /8@ f ./9 ) >3=75;2 /8 
197ED 

G(x)=F(x)+c,   c!! 

/9:;<=> 6 
A2. ,A/; 8 ;4G;=3 x=x0  C:?;/32 F3/3FA74E8 3.H1>/0/8 /8@ 

?73E2FD@ >376./3.8@ 123@ .4567/8.8@ f ; 

/9:;<=> 4 
A3. -./0 123 .4567/8.8 f .45;ID@ .; :53 <26./813 ) F32 

>373?0?=.218 ./9 ;.0/;72FA /94 ). ,A/; C:1; A/2 8 f 
./7:E;2 /3 F9=C3 >79@ /3 F6/0 D ;=532 F9=C8 ./9 );  

/9:;<=> 5 
!4. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 

5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")' &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

?) $ <2354.13/2FD 3F/=53 /8@ <23E976@ /05 12?3<2FJ5 
372G1J5 3+Ki F32 ?+<i ;=532 8 <23E976 /05 
<2354.13/2FJ5 3F/=505 /94@. 
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*&'+% 2$% !,+ 4 %&'()&% 

@) -./0 .4567/8.8 f .45;ID@ .; :53 <26./813 ) F32 
>373?0?=.218 ./9 ;.0/;72FA /94 ). !5 8 f ;=532 
?58.=0@ 3HB94.3 ./9 ), /A/; 8 >376?0?A@ /8@ <;5 
;=532 4>9I7;0/2F6 G;/2FD ./9 ;.0/;72FA /94 ). 

A) !5 123 .4567/8.8 f ;=532 ?58.=0@ EG=594.3 F32 
.45;ID@ .; :53 3592F/A <26./813 (3,K), /A/; /9 
.H59C9 /21J5 /8@ ./9 <26./813 34/A ;=532 /9 
<26./813 (!,L),  

 A>94 )x(flimB)x(flimA
xx "# $$

%%
!"

#"$  

<) (.45x)M=81x, x!! 

=) !5 0)x(flim
0xx

&
$

, /A/; f(x)<0 F95/6 ./9 x0 

/9:;<=> 10 
6*/! 3 

)=5;/32 8 ;B=.0.8    2
z

2
z %#   A>94 z!C 1; z'0 

B1. N3 K7;=/; /2@ 7=O;@ z1 F32 z2 /8@ ;B=.0.8@ . 

/9:;<=> 7 
B2. N3 3>9<;=B;/; A/2 

0zz 2010
2

2010
1 %#  

/9:;<=> 6 
B3. !5 ?23 /94@ 12?3<2F9H@ 372G19H@ w 2.IH;2  

21 zzi34w "%#"  

/A/; 53 K7;=/; /9 ?;01;/72FA /A>9 /05 ;2FA505 /05 w 
./9 12?3<2FA ;>=>;<9 . 

/9:;<=> 7 
B4. P23 /94@ 12?3<2F9H@ 372G19H@ w /94 ;70/D13/9@ 33, 53 

3>9<;=B;/; A/2 7w3 ((  

/9:;<=> 5 
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*&'+% 3$% !,+ 4 %&'()&% 

6*/! - 

)=5;/32 8 .4567/8.8 f(x)=2x+ln(x2+1),    x!! 
-1. N3 1;C;/D.;/; 0@ >79@ /8 1959/95=3 /8 .4567/8.8 f. 

/9:;<=> 5 
-2. N3 CH.;/; /85 ;B=.0.8 : 

) * +
,

-
.
/

0

#

#"
%#"

1x

1)2x3(
ln2x3x2

4

2
2  

/9:;<=> 7 
-3. N3 3>9<;=B;/; A/2 8 f :I;2 <H9 .81;=3 F31>D@ F32 A/2 92 

;E3>/A1;5;@ /8@ ?73E2FD@ >376./3.8@ /8@ f ./3 .81;=3 
F31>D@ /8@ /:1595/32 .; .81;=9 /94 6B953 QMQ . 

/9:;<=> 6 
-4. N3 4>9C9?=.;/; /9 9C9FCD7013 

1
"

%
1

1

dx)x(xfI  

/9:;<=> 7 
6*/! 2  

)=5;/32 8 .45;ID@ .4567/8.8 f: !$! 8 9>9=3 ?23 F6G; x!! 
2F359>92;= /2@ .I:.;2@ :  

f(x)'x 

f(x)–x =3+ 1 "

x

0

dt
t)t(f

t
 

21. N3 3>9<;=B;/; A/2 8 f ;=532 >373?0?=.218 ./9 ! 1; 
>376?0?9 

fM(x)=
x)x(f

)x(f

"
 , x!! 

/9:;<=> 5 

22. N3 3>9<;=B;/; A/2 8 .4567/8.8 g(x)= ) *2)x(f –2xf(x), 

x!!, ;=532 ./3G;7D . 

/9:;<=> 7 
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*&'+% 4$% !,+ 4 %&'()&% 

23. N3 3>9<;=B;/; A/2  

f(x)=x+ 9x2 #  , x!! 

/9:;<=> 6 
24. N3 3>9<;=B;/; A/2  

11
#

#

#

&
2x

1x

1x

x

dt)t(f  dt)t(f  ,  ?23 F6G; x!! 

/9:;<=> 7 
 

 
#2'-)*+ -)! &#%+ *,*&!5#/*0#%+  

 

1. %/9 /;/76<29 53 ?76Q;/; 1A595 /3 >79F3/37F/2F6  
(81;79185=3 , F3/;HG45.8 , ;B;/3OA1;59  16G813). 0? 
BC: ?:DEAF;G=D=  /3 G:13/3 ./9 /;/76<29 .  

2. N3 ?76Q;/; /9 95913/;>J541A  .3@ ./9 >650 1:79@ /05 
E0/935/2?76E05 , 31:.0@ 1AC2@ .3@ >373<9G9H5 .  
1?BE; ;HHC ICB=JKIC  <=: =LEDFML=D?E :? AF;G=D=. 

 R3/6 /85 3>9IJ78.D .3@ 53 >373<J.;/;  13O=  1; /9 
/;/76<29  F32 /3 E0/935/=?73E3 .   

3. N3 3>35/D.;/; ID9 D=DF;<EN I?> I= NH? /3 G:13/3 . 
4. N3 ?76Q;/; /2@ 3>35/D.;2@ .3@ BN:9: B= BLH= O BN:9:  

B= B?PF9 IDQHN <E?FR=J?>  R?E BN:9: ?:=SJDCHC>  
B=H;:C> .   

5. R6G; 3>65/8.8 ;>2./81952F6  /;F187201:58  ;=532 
3>9<;F/D .  

6. N3 18 I78.219>92D.;/; I37/= 12C21;/7: .  
7. )267F;23 ;B:/3.8@ :  /7;2@ (3) J7;@ 1;/6 /8 <23591D /05 

E0/935/2?76E05 .  
8. #7A59@ <453/D@ 3>9IJ78.8@ :  10.00 > .1 .  
 

K!$' *")&%7)!  
 

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

'!'#-'& 7 (+,%(+,  2010 
!.!'#2+1!$+ 1#3&1#: 1#3&1#'()#  

3!'()&* )#( '!4$+%+/()&* )#'!,3,$*&*
*,$+%+ *!%(56$: "!$'! (5) 

 

3!1# # 

A1. *+ +,-./01/2/ 324 5 6789:2565 f(x) = 5;x, x!!, /08+4 

,+:+<=<064;5 62- ! >+4 46?@/4 )x!"( ! = 678x 

1789:;< 8 

A2. A32/ BC;/ 324 ;4+ 6789:2565 f /08+4 ,+:+<=<064;5 6/ 

C8+ >B/4623 .49625;+ [+,D] 2-7 ,/.0-7 -:46;-@ 25E;  

1789:;< 4 

A3. A32/ BC;/ 324 ;4+ 6789:2565 f ;/ ,/.0- -:46;-@ ! 

,+:-7649F/4 62- x0!A (-B4>3) ;C<462-, 2- f(x0);  

1789:;< 3 

#4. !" #"$"%&'$()*&* &+, -$.&/)*+, -.0 "%.1.02.34, 
5$/6.4&", )&. &*&$/7+8 )", 7(-1" )&. 5$/99" -.0 
"4&+)&.+#*( )* %/2* -$8&")' &' 1:;' !"#$%, "4 ' 
-$8&")' *(4"+ )<)&=, = &'()*, "4 ' -$8&")' *(4"+ 
1"42")9:4' .  

=) !8  f(x) = +x, + > 0, 232/ 46?@/4 " # 1$%
! xx #x#  

>) !8 -:0F-82+4 -4 678+:2G6/4E fog >+4 gof, 232/ 

,982-2/ 46?@/4 fog = gof 

?) !8  G &'%
(

)x(flim
xx

0

&$ , 232/ 0
1

0

%
( )x(f
lim

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

 

:) !8 ;4+ 6789:2565 f /08+4 678/?GE 62- >B/4623 

.49625;+ [+,D] >+4 46?@/4 f(x)  <4+ >9J/ x![+,D], 

232/   

0)

* )

$

#

dx)x(f 0

;) K4+ >9J/ z!C 46?@/4 zzz +%2
 

1789:;< 10 
 
3!1# @ 

L62= 324 -4 ;4<+.4>-0 +:4J;-0 z1, z2 /08+4 -4 :0F/E /106=65E 

./72C:-7 D+J;-@ ;/ ,:+<;+24>-@E 6782/B/62CE <4+ 24E -,-0/E 

46?@-78  

z1 +z2 = –2 >+4 z1 + z2 = 5 

B1. *+ D:/02/ 2-7E ;4<+.4>-@E +:4J;-@E z1, z2

1789:;< 5 

B2. !8 <4+ 2-7E ;4<+.4>-@E +:4J;-@E w 46?@/4 5 6?C65  

2
21

2
2

2
1 zzzwzw $%$'$  

 8+ +,-./01/2/ 324 - </=;/2:4>3E 23,-E 2=8 /4>38=8 

 2=8 w 62- ;4<+.4>3 /,0,/.- /08+4 - >@>B-E ;/ /106=65   

(x+1)2 + y2 = 4 

1789:;< 8 

B3. !,3 2-7E ;4<+.4>-@E +:4J;-@E w 2-7 /:=2G;+2-E @2 8+ 

D:/02/ />/08-7E <4+ 2-7E -,-0-7E 46?@/4 

2 + Re(w) + Im(w) = 0 

1789:;< 6 
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B4. !8 w1, w2 /08+4 .@- +,3 2-7E ;4<+.4>-@E w 2-7 

/:=2G;+2-E @2 ;/ 258 4.43252+ 421 %$ww , 8+ 

+,-./01/2/ 324 221 %'ww  

1789:;< 6 

 

3!1# / 

)08/2+4 5 6789:2565 f(x) = (x–2)lnx + x – 3, x > 0 

/1. *+ D:/02/ 24E +6@;,2=2/E 25E <:+M4>GE ,+:962+65E 25E 

6789:2565E f 

1789:;< 5 

/2. *+ +,-./01/2/ 324 5 6789:2565 f /08+4 <8560=E MJ08-76+ 62- 

.49625;+ (0,1] >+4 <8560=E +@1-76+ 62- .49625;+ [1, + ) &

1789:;< 5 

/3. *+ +,-./01/2/ 324 5 /106=65 f(x) = 0 C?/4 .@- +>:4DNE 

J/24>CE :0F/E .  

1789:;< 6 

/4. !8 x1, x2 /08+4 -4 :0F/E 2-7 /:=2G;+2-E /3 ;/ x1 < x2, 8+ 

+,-./01/2/ 324 7,9:?/4 ;-8+.4>3E +:4J;3E 1!(x1, x2) 2C2-4-E, 

 N62/    1+fO(1) – f(1) = 0 

 >+4 324 5 /M+,2-;C85 25E <:+M4>GE ,+:962+65E 25E 

6789:2565E f 62- 65;/0- P " #)(f, ,,  .4C:?/2+4 +,3 258 

+:?G 2=8 +138=8 . 

1789:;< 9 
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3!1# 5  

L62= 6789:2565 f: !(! 5 -,-0+ /08+4 ,+:+<=<064;5 >+4 

>7:2G 62- ! ;/ f(0) = 1 >+4 fO(0) = 0 

51. *+ +,-./01/2/ 324 f(x) Q 1 <4+ >9J/ x!! 
1789:;< 4 

52. *+ +,-./01/2/ 324 &'%

'+*
( x!"

xdt)xt(fx

lim
x 3

1

0

3

0
  

1789:;< 6 

 
!8 /,4,BC-8 .08/2+4 324  

fO(x) + 2x = 2x + " #2x)x(f ' , x!! , 232/ :  

 

53. *+ +,-./01/2/ 324  

f(x) = – x
2xe 2,   x!! 

1789:;< 8 

54. *+ ;/B/2G6/2/ =E ,:-E 25 ;-8-2-80+ 25 6789:2565  

 

h(x) = *
'2x

x

dt)t(f  , x Q 0  

 

 >+4 8+ B@6/2/ 62- ! 258 +806=65 
 

** -'
''

''

4

6

32

12

0

2

2

dt)t(fdt)t(f

xx

xx

 

1789:;< 7 
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 !"# 1#$ $%&'( $ –  ! "#$%"&'() 
 
 

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

*+)$,,")'$& $-$.+&$'&  ! .+-"&  
"#$%"&'/0  $)'1/0 ,01$'/0 1+' $*+,  

(/#+2+ 3!) 
2$0.$%+ 16 #+4/0 2011 

$-$.+5/#$)/ #+6"#+: #+6"#+.'1+  
6$.'1"& 1+' .$7)/,/ '1"& 1+.$060)&"&

&0)/,/ &$,'2(): .$&&$%'& (4) 
 

6$#+ + 

A1. ,-./ 012 -3456.7-7 f 861-0947 -: 942 ;15-.702 ( <21 
x0 942 :-/.:61<= -70:>8 .83 (.  4 7 f ?2683-15@:1 
.8?1<= 2<6=.2.8 -.8 x0 <21 :>421 ?262A/A>-107 -.8 
-70:>8 23.=, 42 2?8;:>B:.: =.1 : f (x0) = 0 

#89:;<= 10 

A2. (>4:.21 -3456.7-7 f 861-0947 -.8 . +=.: 7 :3C:>2 
y=Dx+E D9A:.21 2-F0?./.7 .7G A62H1<IG ?265-.2-7G 
.7G f -.8 ; 

#89:;<= 5 
A3.  ! "!#!$%&#'()%) %*+ ,#-%.()*+ ,-/ !$-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& .  

>) J12 <5C: 01A2;1<= 261C0= z  0 86>@830: z0=1 

?) K12 -3456.7-7 f:A  D9A:.21 -3456.7-7 1-1, =.24 
A12 8?812;I?8.: Ax,x 21  1-LF:1 7 -34:?2A/AI :  

24  x1 x2,  .=.:  f(x1)  f(x2) 

@) J12 <5C: x 1= –{x -34x=0} 1-LF:1 : 
x

1
)x(

2
 !"

#$   

;) '-LF:1 =.1 : 1
x

 x
lim

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

*) *, -./0,123 4/./56758,3 C 1/, C9 6:; 5<;/.6=58:; 
f 1/, f–1 8>;/, 5<??86.,123 :3 4.@3 6A; 8<B8>/ y=x 
4@< C,D@6@?8> 6,3 -:;>83 xOy 1/, x9Oy9. 

#+,-.*/ 10 

 
0$#1 2 
E56: @, ?,-/C,1@> /.,B?@> z 1/, w ?8 iz 3 , @, @4@>@, 
,1/;@4@,@F; 6,3 5D258,3 : 

2i3zi3z   1/,  
i3z

1
i3zw  

B1. G/ H.8>68 6@; -8:?86.,1I 6I4@ 6:; 8,1I;:; 6:; 
?,-/C,1J; /.,B?J; z 

#+,-.*/ 7 

B2. G/ /4@C8>K868 I6,  
i3z

1
i3z  

#+,-.*/ 4 

B3. G/ /4@C8>K868 I6, @ w 8>;/, 4./-?/6,1I3 /.,B?I3 1/, 
I6,  22 w  

#+,-.*/ 8 

B4. G/ /4@C8>K868 I6, :  zwz  

#+,-.*/ 6 

 

0$#1   

(>;86/, A 5<;7.6A5A f : , CF@ 0@.23 4/./-:->5,?A 56@ 
, ?8  0)0(f0f , A @4@>/ ,1/;@4@,8> 6A  5D25A : 

)x(fx)x(f1)x(f)x(fex   

-,/ 17B8 x . 
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)%&*$ 3#$  +* 4 $%&'(%$

 

 

 ),xeln()x( x 1. ,- -./0123141 546 :  f  x  

#*+,-./ 8 
 2. ,- 718149:141 4; :<=>?4;:; f @A .?/A 4; 7/=/4/=2- B-6 

4- -B?54-4-. 

#*+,-./ 3 
 3. ,- -./0123141 546 ; C?-D6B9 .-?>:4-:; 4;A f EF16 

-B?6GHA 0I/ :;712- B-7.9A . 

#*+,-./ 7 

 4. ,- -./0123141 546 ; 132:@:;   = :<=x  EF16 

-B?6GHA 72- 8I:; :4/ 06>:4;7- 

)xeln( x

2
,0  

#*+,-./ 7 

 
0$#1 2  

(2=/=4-6 /6 :<=1F12A :<=-?49:16A f, g : , /6 /./21A C6- 
B>J1 x  6B-=/./6/I= 46A :FE:16A : 
 

i) f(x)>0  B-6  g(x)>0 

ii)

x

0

t2

x2
dt

)tx(g

e

e

)x(f1
 

iii)

x t

x
dt

)tx(f

e

e

)x(g

0

2

2

1
 

 
21. ,- -./0123141 546 /6 :<=-?49:16A f B-6 g 12=-6 

.-?-C@C2:671A :4/  B-6 546 f(x) = g(x) C6- B>J1 x . 

#*+,-./ 9 

22. ,- -./0123141 546 : 

f(x) = ex, x  

#*+,-./ 4 
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)%&*$ 4#$  +* 4 $%&'(%$

 

 

*3. ,- ./010234565 60 7890 : 

x
f

)x(fln
lim

  x 10
    

#+,-./0 5 

*4.  ,- ./010234565 60 5:;-<7= 60. >?830. /0. 
/589@15356-9 -/7 6A 28-B9@C /-8D46-4A 6AE 
4.=D86A4AE 

 

 

x

dt)t(f)x(F

1

2

60.E DF0=5E xGx @-9 yGy @-9 6A= 5.H53- :5 5F34?4A x=1. 

#+,-./0 7 

 
 

1*" '$& (234 5+60 /7/548+9:,+60) 
1. $60  6568D<90  =-  28DI565  :7=0  6-  /80@-6-8@69@D  (A:580:A=3- ,  

5F56-J7:5=0  :DHA:-) .   )4  9;,  4,532<-=/5/  6-  HK:-6-  460  
6568D<90 .  

2. ,- 28DI565 60 0=0:-65/L=.:7 4-E 460 /D=? :K80E 6?= 
B?60-=6928DB?= -:K4?E :719E 4-E /-8-<0H0M=. */, />35<:>/543 
,4 2<-=/5/ @-:9D D11A 4A:53?4A. N-6D  6A=  -/0>L8A4C  4-E  =-  
/-8-<L4565  :-J3  :5  60  6568D<90  @-9  6-  B?60-=6328-B- .  

3. ,-  -/-=6C4565  ?5+  5/5<-.3@  ?40  45  71-  6-  HK:-6- .  
4.  ,-  28DI565  69E  -/-=6C459E  4-E  9@,+  :5  :/15  C  9@,+  :5  :-M80  

46.17 .  O/085365  =-  >8A49:0/09C4565  :01M;9  :7=0  29-  4>K<9- ,  
<9-28D::-6-  @-9  /3=-@5E .  

5.  ,-  :A  >8A49:0/09C4565  >-863  :919:568K .  
6.  NDH5  -/D=6A4A  5/946A:0=9@D  65@:A89?:K=A  53=-9  -/0<5@6C .  
7. (9D8@59-  5FK6-4AE :  6859E  (3) L85E  :56D  6A  <9-=0:C  6?=  

B?60-=6928DB?= .  
8. "87=0E  <.=-6CE  -/0>L8A4AE :  10.00 / .: .  

 
ABC" $D'EFG'B  

 
 E$C1& #")F#BE1& 
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)%&*$ 1#$  +* 5 $%&'(%$

$*+)+,"*-'.$& *+)$,,")'$& $/$-+&$'& 

 ! -+/"& "#$%"&'01   $)'.01 ,1.$'01  

2$1-$%+  6 '01)'01 2011 

$/$-+30#$)0  #+4"#+ : #+4"#+-'.+  

4$-'."& .+' -$5)0,0 '."& .+-$141)&"& 

&1)0,0 &$,'2() : *$)-$ (5) 

 

4$#+ + 

A1. ,- -./0123141 546 7 89:;<4787 f(x)=89:x 12:-6 
.-<-=>=286?7 84/  @-6 =6- @;A1 x  68BC16         

= –7?x )(89:x

#6789:; 10 

A2. D84> ?2- 89:;<4787 f, /<68?E:7 81 E:- 06;847?- (. ,- 
06-49.F8141 4/: /<68?5 47G -<B6@HG 89:;<4787G H 
.-<;=/98-G 47G f 84/ (.  

#6789:; 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& .  

<) I6- @;A1 ?6=-06@5 -<6A?5 z=-+Ji, -,J  68BC16  
     z– z=2J  

 

=) K2- 89:;<4787 f ?1 .102/ /<68?/C   A- LE?1 546 
.-</986;M16 84/ x0 A (/L6@5) ?E=684/ 4/ f(x0), 54-:   
f(x)  f(x0) =6- @;A1 x A  

 

>)  : ?6- 89:;<4787 f 12:-6 =:782>G ?/:54/:7 81 E:- 

06;847?- (, 4541 12:-6 @-6 1-1 84/ 06;847?- -945 . 
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)%&*$ 2#$  +* 5 $%&'(%$

*)  , 0 -./ f(x)>0 -0,12 310 x)x(f
0xx

lim 0, 1415 

)x(f

1
lim

0xx
 

+) 6275 38,291:3: f ;08 5<,./ 38,5=>? 35 @,. 3:A5<0 
x0 108 ;5B<08 09/3A0C 1:? 5<,./ -./ ;.9.DED<3/A: 
310 3:A5<0 .814 . 

#,-.*+/ 10 
 
0$#1 2 

(<,0,1./ 0/ A/D.B/-0< .9/7A0< z, w, 0/ 0;0<0/ /-.,0;0/0C, 

.,1<310/=. 1/? 3=@35/?: 

iz =1+Im(z)   (1) 

w( w +3i)=i(3 w +i)  (2) 

 

B1. F. .;0B5<G515 41/ 0 D5EA519/-4? 14;0? 1E, 5/-4,E, 
1E, A/D.B/-H, .9/7AH, z 5<,./ : ;.9.I0J> A5 5G<3E3: 

y=
4

1
x2

#,-.*+/ 7 

B2. F. .;0B5<G515 41/ 0 D5EA519/-4? 14;0? 1E, 5/-4,E, 
1E, A/D.B/-H, .9/7AH, w 5<,./ 0 -C-J0? A5 -@,190 10 
3:A5<0 6(0,3) -./ .-1<,. 9=2 2 . 

#,-.*+/ 7 

B3. F. I95<15 1. 3:A5<.   -./ K 108 A/D.B/-0C 5;/;@B08, 
1. 0;0<. 5<,./ 5/-4,5? 1E, A/D.B/-H, .9/7AH, z, w A5  
z =w. 

#,-.*+/ 5 

B4. N. .;0B5<G515 41/ 10 19<DE,0 6 K 5<,./ 0970DH,/0 -./ 
/303-5J@? -./, 31: 38,@=5/., ,. I95<15 10, A/D.B/-4 
.9/7A4 u A5 5/-4,. 310 A/D.B/-4 5;<;5B0 10 3:A5<0 &, 
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)%&*$ 3#$  +* 5 $%&'(%$

,-./ 0.-1 -2 -1-34561732 81 9237:,; -< .=81>< 
?, ,&,@ A< 1>A</ -1-34BCA2 . 

#*+,-./ 6 

 

0$#1   

DA< 9/A=-E F 9/A1>-</ 9<-4 8G92; -=; 9<85H6=; y= x , x .  0

DA<; 5<3<-=3=-G; I3>.91-</ .-= J,.= +(0,1) 1AE; 
.7.-G8<-2; .7A-1-<B8,ACA  *xy 9</ 5<3<-=31>  -2 9/A=-E 
<5E -=A <3KG * , E5C;  :<>A1-</  .-2 5<3<94-C  .KG8< .  

 
 
 
 
 
 
 
 
 
 
 
 
(>A1-</ E-/ 2 37J8E; 81-<I26G; -=; -1-8=8,A=;  -27 9/A=-2H  
B/< 94J1 K32A/9G .-/B8G t, t  1>A</ 0 m/min16)t(x  

 
 1. L< <52M1>N1-1 E-/ = -1-8=8,A= -27 9/A=-2H, B/< 94J1 K32A/9G 

.-/B8G t, t  M>A1-</ <5E -2A -H52: 0

     x(t)=16t 
#*+,-./ 5 

 2. L< <52M1>N1-1 E-/ -2 .=81>2 -=; 9<85H6=; 8,K3/ -2 252>2 2 
5<3<-=3=-G; ,K1/ 25-/9G 15<:G 81 -2 9/A=-E 1>A</ -2  (4,2) 
9</, .-= .7A,K1/<, A< 75262B>.1-1 5E.2 K3EA2 M/<391> = 
25-/9G 15<:G. 

#*+,-./ 6 

 (0,1) 

 !(4,2)

 y x

 " 

 y 

 O  x
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 3. ,- ./010234565 60 578-9:; 60. <=>30. ? /0. 
9@-2>AB5@ C 0/6@DE -D63;- +F 60. /->-6C>C6E -/: 60 
4C7530 * 7G<>@ 60 4C7530  .  

#*+,-./ 6 

 4. ,- -/0953H565 :6@ ./A><5@ <>0;@DE 46@27E t0  (0,
4

1
), D-6A 6C; 

0/03- C -/:46-4C d=(+F) 60. /->-6C>C6E -/: 60 D@;C6: 
23;56-@ 51A<@46C. 

#*+,-./ 8 

,- I5=>E4565 :6@ 60 D@;C6: F D-@ 0 /->-6C>C6EJ + 53;-@ 
4C753- 60. 4.46E7-60J 4.;656-27G;=;  *xy. 

 

0$#1 2  

(3;56-@ C 4.;A>6C4C f: , C 0/03- 53;-@ 3 B0>GJ 

/->-2=234@7C D-@ 6G60@-, K465 : 

 i) )0(f1
x

)x(f
lim

0x
 

 ii) fL(0) < f(1)-f(0)   D-@  

 iii) 0)x(f  2@- DAI5 x   

21. ,- 8>5365 6C; 5H34=4C 6CJ 5B-/607G;CJ 6CJ 2>-B@DEJ 
/->A46-4CJ 6CJ 4.;A>6C4CJ f 460 4C7530 6CJ 75 
6567C7G;C x0=0. 

#*+,-./ 3 

22. ,- -/0953H565 :6@ C 4.;A>6C4C f 53;-@ D.>6E 460 . 
#*+,-./ 5 

 ; 5/@/1G0; g(x)=f(x)–x,  x  , 6:65: 

23. ,- -/0953H565 :6@ C g /->0.4@AM5@ 01@D: 51A<@460 D-@ 

;- 8>5365 60 
)x(xg

x

0x
lim

 !
  

#*+,-./ 6 
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 !"# 5#$ $%&'( $ –  ! "#$%"&'() 
 

 

)%&*$ 5#$  +* 5 $%&'(%$

*4 .  ,- -./0123141 546 >2 

2

0

dx)x(f

#+,-./0 5 

*5.  7 4/ 189-057 4/: ;<=2/: > ./: .1=6?@1214-6 -.5 4A 
B=-C6?D .-=EF4-FA 4AG F:7E=4AFAG g, 4/7 E3/7- xx  

?-6 46G 1:H121G 81 136FIF16G x=0 ?-6 x=1 127-6 %(>)=e–
2

5
, 

4541 7- :./@/B2F141 4/ /@/?@D=<8- 
1

0

dx)x(f  

?-6 F4A F:7J;16-  7- -./0123141 546 :.E=;16  3  (1,2) 
4J4/6/, IF41   

 

0

dt)t(f =2 

#+,-./0 6 

1*" '$& (234 5+60 /7/548+9:,+60) 
1. $4/  414=E06/  7-  B=EK141  857/  4-  .=/?-4-=?46?E  (A81=/8A72- ,  
1314-L5817/  8EHA8-) .   )4  9;,  4,532<-=/5/  4-  HJ8-4-  F4/  
414=E06/ .  

2. ,- B=EK141 4/ /7/8-41.I7:85 F-G F4/ .E7< 8J=/G 4<7 
C<4/-746B=EC<7 -8JF<G 85@6G F-G .-=-0/H/M7. */, />35<:>/543 
,4 2<-=/5/ ?-86E E@@A FA812<FA. N-4E  4A7  -./;I=AFD  F-G  7-  
.-=-0IF141  8-L2  81  4/  414=E06/  ?-6  4-  C<4/-742B=-C- .  

3. ,-  -.-74DF141  ?5+  5/5<-.3@  ?40  F1  5@-  4-  HJ8-4- .  
4.  ,-  B=EK141  46G  -.-74DF16G  F-G  9@,+  81  8.@1  D  9@,+  81  8-M=/  
F4:@5 .  O./=1241  7-  ;=AF68/./6DF141  8/@M96  857/  B6-  F;J06- ,  
06-B=E88-4-  ?-6  .27-?1G .  

5.  ,-  8A  ;=AF68/./6DF141  ;-=42  86@6814=J .  
6.  NEH1  -.E74AFA  1.6F4A8/76?E  41?8A=6<8J7A  127-6  -./01?4D .  
7. (6E=?16-  13J4-FAG :  4=16G  (3) I=1G  814E  4A  06-7/8D  4<7  
C<4/-746B=EC<7 .  

8. "=57/G  0:7-4DG  -./;I=AFAG :  18.00  
KAB" $C'DEF'A  

 D$B1& #")E#AD1& 
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