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

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

 

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

-*%&*(!  11 )#%/)#%  2001 
*,*&!1#2*/#  2!3'2! :  

2!3'2!&)0!  0!) +&#)4*)! +&!&)+&)0'+ 
5*/)0'+ "!)-*)!+  

+%/#$# +*$)-6/ : &*++*()+(4)  

3*2! 17 

!. 8) %,- +9:;< ) ,./ 012134,5 067131 867.7,19 
:/712,;:<9= f(x) 319 :,- +9:;< )) .9 
0124>5>.6 ,./= f?(x). @1 >24A<,< ,1 >24µµ1,1 
,-= +9:;<= ) 319 860B1 :< 34C< >24µµ1 ,.7 
129CµD ,-= +9:;<= )) 0./ 17,9:,.9E<6 :,- 
:5:,; 1047,-:- . 

+9:;< ) 
+>?@A9<B< f(x) 

+9:;< )) 
"8A@CDC7= f.(x) 

  A.   x 

  E.  x ,  x > 0  

  5.   x
2
,  x > 0  319 2 2-,D= 

  -.   -µx 

  *.    :/7x  

 1.   --µx 

 2.   x
2-1  

 3.   :/7x 

 4.   1 

 5.  x2   

 6.   2  x
2-1  

 7.  
x2

1
 

 8.   -µx 

    !"#$%&' 5  
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!"#$ 2$% %&'()!% 

 

 

 F) )67.7,19 .9 0121>5>6:9µ<= :/712,;:<9= f(x) 319 
g(x) :,. R .  @1 >24A<,< :,. ,<,2489D :1= ,9= 
0121>F>./= ,57 012134,5 :/712,;:<57 : 

    f(x) + g(x),  
)x(g

)x(f
 µ< g(x) ! 0,   f(g(x)). 

!"#$%&' 7,5 

 

B. @1 G2<6,< ,9= 0121>F>./= ,57 :/712,;:<57 : 

 8)   f1(x) = x
3
 + -µx + 3  :/7x 

 F)   f2(x) = (x - 1)
2
  

 C)  
1x

x
)x(f

23
"

#   

 G)  3x)x(f
2

4 "#   

 H)   f5(x) = :/7(2x+3) 
!"#$%&' 12,5

 

 

3*2! 27 

H <HI,1:- 10 µ1C-,F7 :,. µ4C-µ1 ,-= %,1,9:,93;= 
I85:< ,./= <H;= G1Cµ.J=: 

11 3 7 5 16 14 11 10 11 12 

 
@1 G2<6,<: 

 

8) ,- 894µ<:., 

*&'+% 2$% %&'()!% .........Pappas A.  page 3



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

 

 

F) ,- µI:- ,9µ;, 

C) ,-7 <09321,.J:1 ,9µ;, 

G) ,. <J2.=  319 

H) ,- 8913Jµ17:-  

,-= 01210475 G1Cµ.B.>61=. 

!"#$%&' 25 

3*2! 3o 

)67<,19 . 012134,5 067131= 31,17.µ;= :/E7.,;,57 
,-= µ<,1GB-,;= #: 

0;@BHI= 
 
 

[  -  ) 

0H?9AIJK= 
9IµK=  

 

xi

+>L?M9<98 
 
 

?i

+LH9IJ: 
+>L?M9<98 

  

fi

!NA7IB9IJ: 
+LH9IJ: 

+>L?M9<98  

Fi% 

1 - 5    20 

5 - 9    50 

9 - 13    85 

13 - 17    95 

17 - 21  2   

+O?7;7   1  

@1 >24A<,< :,. ,<,2489D :1= :/µ0B-25µI7. ,.7 
067131. 

!"#$%&' 25 
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!"#$ 4$% %&'()!% 

 

 

3*2! 47 

)67<,19 - :/742,-:- f(x) = x
3
 + 5x +6 ,   x$R . 

8) @1 10.8<6H<,< D,9 - :/742,-:-  f  8<7 IE<9 
132D,1,1. 

!"#$%&' 10 
F) @1 G2<6,< :< 0.9. :-µ<6. ,-= >21K93;= 

0124:,1:-= ,-= :/742,-:-=   f   - <K10,.µI7- IE<9 
,.7 <B4E9:,. :/7,<B<:,; 89<JC/7:-=. 

!"#$%&' 5 

C) @1 G2<6,< ,.  
1x

6x5x
lim

3

1x "

""

%&

   

!"#$%&' 10 
 

 

 

+)$L(&% (>91 ,./= /0.A-K6./=) 

1. %,. ,<,2489. 71 >24A<,< µD7. ,1 02.31,123,934  (-µ<2.µ-761 , 
31,<JC/7:-, <H<,1MDµ<7. µ4C-µ1). *1 CIµ1,1 8<7 C1 ,1 17,9-
>24A<,< :,. ,<,2489. .  

2. @1 >24A<,< ,. .7.µ1,<0F7/µD :1= :,. 0475 µI2.= ,57 
K5,.17,9>24K57  1µI:5= µDB9= :1= 01218.C.J7 .   
)<7 <09,2I0<,19 71 >24A<,< 31µ94 4BB- :-µ<65:- .

 N1,4 ,-7 10.EF2-:; :1= 71 01218F:<,< µ1M6 µ< ,. ,<,2489. 
319 ,1 K5,.17,6>21K1 .  

3. @1 1017,;:<,< B97 9H9A@GIM B8= BH M;8 ,1 CIµ1,1 .  
4. N4C< BJ:- <09:,-µ.7934 ,<3µ-295µI7- <6719 10.8<3,; .  
5. )9423<91 <HI,1:-= : *2<9= (3) F2<= µ<,4 ,- 8917.µ; ,57 

K5,.17,9>24K57 .  
6. #2D7.= 8/71,;= 10.EF2-:-= : O61 (1) F21 µ<,4 ,- 8917.µ; ,57 

K5,.17,9>24K57 .  

K!$' *")&%4)!  
*&'+% O$@PO!*+% 
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!"#$ 1$% %&'()!% 
 

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

 

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

-*%&*(!  20 1!)#%  2002 
*,*&!2#1*/#  1!3'1! :  

1!3'1!&)0!  0!) +&#)4*)! +&!&)+&)0'+ 
5*/)0'+ "!)-*)!+  

+%/#$# +*$)-6/ : &*++*()+(4)  

3*1! 17 

8) ,- -./0123141 546 7 .-89:;:/< 47< 4-=4/46>?< 
@=A9847@7< f(x)=x 12A-6 fB (x)=1. 

 !"#$%&' 9 

9) C6- >-D1µ69 -.5 46< .-8->94; .8/49@16< A- 
:89E141 @4/ 41489065 @-< 4/A -86Dµ5 47< >-6, 
->86FG< 02.H-, 47A IA01637 (+), -A 7 .854-@7 12A-6 
@;@4?, ? ($), -A -=4? 12A-6 H-AD-@µIA7, 
D1;8GA4-< 546 =.98J/=A /6 fB(x) >-6 gB(x). 

1.  ! " )x(g)x(f)x(g)x(f !!! #$#

2. (7µx)B = @=Ax 

3.  ! " )x(g)x(f)x(g)x(f !!! %$%

4. 
! "2)x(g

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

)x(g

)x(f !!! %#%
$&

'

(
)
*

+
 ,    g(x) K 0 

5. , -
x2

1
x ! $  ,       x>0 

6.  ! " )x(fc)x(fc !! %$%

7.  , - x"µ!x#$% $

8.  ,   8  8745<, x>0 , - 1&x!&x .$

 !"#$%&' 16 
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!"#$ 2$% %&'()!% 

 

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

  

3*1! 27  

)2A14-6 7 @=A9847@7  f(x) = 
2x

10x3x2

.
.#

 

  

8) ,- F81241 4/ .102/ /86@µ/L 47< @=A9847@7< f(x). 

 !"#$%&' 5 

9) ,- F81241 4- :    ,     )x(flim
1x/

)x(flim
2x/

 !"#$%&' 12  

:) ,- 0123141 546 7 @=A9847@7 f(x) 12A-6 :A7@2;< 
-L3/=@- @4/ (2,+M). 

 !"#$%&' 8  

 

3*1! 3o 

*- -./41HI@µ-4- 4;A 1>H/:GA @1 IA- 1>H/:6>5 4µ?µ- 
02A/A4-6 -.5 4/A .-8->94; (1H6.?) .2A->- : 

0;µµ8 
 
 

xi

+<=>;?@?8 
 
 

>i

+=A?BCD 
+<=>;?@?8 

 

fi 

!  0,15 

N 150 0,30 

C  0,35 

)   

+E>7F7   
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!"#$ 3$% %&'()!% 

 

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

8) ,- F81241 .5@/6 1>H/:12< E?O6@-A @4/ 4µ?µ- -=45. 

 !"#$%&' 10 

9) ,- F81241 .5@1< E?O/=< .?81 >9D1 >5µµ- @1 -=45 
4/ 1>H/:6>5 4µ?µ-. 

 !"#$%&' 10 

:) ,- @J1069@141 4/ 8-F05:8-µµ- 4;A @J146>GA 
@=JA/4?4;A. 

 !"#$%&' 5 
 

3*1! 47 
P6- 14-6812- -.-@J/H12 20 18:-Q5µ1A/=< 1> 4;A 
/./2;A /6 10 18:9Q/A4-6 @4/ 4µ?µ- ! >-6 /6 10 @4/ 
4µ?µ- G. 
$ µI@7 46µ? 4;A µ7A6-2;A µ6@DGA 4/= 4µ?µ-4/< ! 
12A-6 720 1=8G >-6 / µ1:-HL418/< µ6@D5< 4/= 4µ?µ-4/< 
12A-6 900 1=8G. 
+6 µ6@D/2 4;A 18:-Q/µIA;A @4/ 4µ?µ- G 12A-6 : 
950, 900, 1060, 980, 920, 945, 975, 930, 900, 940. 
,- F81241 : 

8) */ 9D8/6@µ- 4;A µ7A6-2;A µ6@DGA 4/= 4µ?µ-4/< !. 
 !"#$%&' 6 

9) *7 µI@7 46µ?, 4/ 1L8/< >-6 47A 1.6>8-4/L@- 46µ? 
4;A µ6@DGA 4/= 4µ?µ-4/< G. 

 !"#$%&' 9 

:) *7 µI@7 46µ? >-6 47 069µ1@/ 4;A µ6@DGA 5H;A 4;A 
18:-Q/µIA;A @47A 1.6J1287@7 . 

 !"#$%&' 10 
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���� 1�� ����	��


���� 1�� ����	��

��������	
� 
�
���
	� � �����  

��
�	��� 
�	�	�� ���
	��


��
�� 19 ����� 2003 

�
�����
�� ������ �
�	��� ��	
	��:  

�������	�� ��	 ���	�
	� ����	��	���
������ �
�	��: �
��
�	� (4) 

�
�� 1�

A) ��� � ������� f(x)= x
2
. �� ���������� ���  

f�(x) = 2x. 

������� 10 

B) � ���!"��#� ��� x1, x2, . . . , xk ����� �� ��#" #�� 
#���$%��&  X, ��� �'��� �� ���#� ��� ���(#��� 

#�("!�� � ()��� k � �),  � i  ����� � �*������ +�� f i

����� *���+& �*������ �� ��#&  x i, i = 1, 2, …, k. 

��� ������� �	
 ��� 	������ 	������� �� ������
��� ������
 ��� �� ����� ��� ��� ������ ��	�� ���
������� (�), �� � 	
���� ����� �����, � (	), �� ����
����� ����������. 

�) 
� �!���#� �%�� ��� *���+,� �*���&��� ���
��#,� �� #���$%��& � ����� �� #� 100. 

�) � #"� ��#& x ���-���� ��� �� *"�: 

x  = �
�

k

1  i

1

�
x i� i  

�) .�� �� *���+& �*������ f i �*/�� ���  

f i > 1, (�� +�!� i = 1, 2, …, k. 
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���� 2�� ����	��


���� 2�� ����	��

�) � ����%��& #���$�%&  CV ���-����  ((�� x � 0) 

��� �� %�(�: 

CV    
��#&#"�

���+%������+&
� . 

�) � ���+/#��� (& �������) �� #���$%��&  X 
���-���� ��� �� *"�: 

�)x-(x
�

1
s i

2
k

1i

_

i
2

�
�

� . 

������� 15 

  
�
�� 2�

��� ���(#� ��(�-�#"��� #�� �������� �������+� � 
��� �� *���� (� ,�� ) ��������+& ���*�%�� +���
�� ����+��� ��� #��� +�� ���"+�0� � ����+��� ����+� . 

��� !"��#�$�%& 
�"�'()*+'+ 

�*,'�$  [ - ) 

�-��$'.$%&  

'!(/).+.� � i

0 – 2  5 

2 – 4 15 

4 – 6 20 

6 – 8 35 

8 – 10 40 

�� $�����: 

�) �� #"(�!� ��� ���(#��� , 

������� 5 

�) �� �*������ +�� �� *���+" �*������ ��� +%����
+��
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���� 3�� ����	��


���� 3�� ����	��

������� 10

�) �� #"� ��#&. 

������� 10 

�
�� 3o 

	������ � �������   
54x

3x
f(x)  

2

2

�
� , ���� x � IR . 

�� $�����: 

�) �� �#��� �� ����� � (��'�+& ������� �� 
�������  f �"#��� ��� ����� x�x, 

������� 5 

�) �� f(x),lim  
0 x �

������� 5 

�) ��� ����(�(� �� �������  f, 
������� 5 

�) �� ����&#��� �� ����� � ������� f ����� (���� 
�/���� +�� ���� �� ����� ����� (���� '!����� +��

������� 5 

�) �� �+������ �� �������  f. 
������� 5 
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���� 4�� ����	��


���� 4�� ����	��

�
�� 4�
�� *����� � ,��  (�������&�� ) ��� "�� ��� ��� 
���(���� ��!#�/ ��� ��*�� ���'& #� ���
�%%���+�����+� ����'��� �����:  

t1 = 0,    t2 = 0,    t3 = 1,    t4 = 2,    t5 = 4,    t6 = 5  . 

�) �� $��)�� �� #"� ��#& x +�� �� ���#�� � ���

�������&���. 
������� 6

�) �� f(x) = (t1–x)
2
+(t2–x)

2
+(t3–x)

2
+(t4–x)

2
+(t5–x)

2
+(t6–x)

2
, 

����:  

i) �� ���������� ���   f� ( x ) = 0 

������� 6 

ii) �� ���������� ��� f( x ) = 6s
2
 , ���� s

2
����� �

���+/#��� ��� �������&��� +��  

������� 5 

iii) �� $����� ��� ����� �� �'����#"�� �� 
(��'�+& ������� �� �������  f �� �#���

�( x , f( x )). 

������� 8 

���	
� (�$� .�! !"�0+12�! )

1. ��� �������� �� (��0��� #��� �� ���+����+��+�  (�#���#����,  
+���/!��� , �����-�#��� #�!�#�). 
� !"#��� ��� !� �� ����(��0���
�� �������� . 

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

3. �� �����&��� '.� .�.�,�$) '� '� )*� �� !"#��� . 
4. 1�!� %/� �����#���+� ��+#����#"�� ����� �����+�& . 
5. 	���+��� ��"��� : 
���  (3) ,�� #��� �� �����#& ���

'�������(��'��. 
6. ����� �����& ���*,��� : 2��  (1) ,�� #��� �� �����#& ���

'�������(��'��. 

K��� 
�	���	�
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!"#$ 1$% %&'()!% 
 

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

 

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

/*%&*(!  30 )#%,)#%  2003 
*.*&!1#2*,#  2!3'2! 4*,)-'+ "!)/*)!+: 
2!3'2!&)-!  -!) +&#)5*)! +&!&)+&)-'+ 

+%,#$# +*$)/6, : &(*)+ (3) 

3*2! 17 

A. ,-./ 0.1  t1, t2, ... , t2  34251 61 7585.98:-31; µ15; 
µ3.5<=9.:; # 320; >34?µ5.6;, µ3?@A6B; 2 C51 !  9 µ@-9 

.1µ: ./2 7585.98:-3/2 . 

D5 576>34E3.3 0.1 : 

2

)x-(t+...+)x-(t+ x) - (t 221  = 0 

 

2789:;< 13 

=. D5 ?8FG3.3 -.6 .3.8F>10 -5; .92 758F?/?6 ./2 
7585CF./ -B258.:-3/2 : 

 

f(x) = x,     g (x) = 9µx,     h(x) = -B2x C51 H(x) = c, 

 076B c -.5A38F . 

2789:;< 12 
 

 
3*2! 27 

$ 3E@.5-9 320; >34?µ5.6; 20 B75==:=/2 µ15; 371I3489-9;, 
/; 786; .62 581Aµ0 ./2 9µ38J2 76B 5B.64 576B-45-52 C5.F 
.6 µ:25 )3C@µ<816 .6B 2002, @>/-3 .1; 3E:; 7585.98:-31; : 
 

0, 1, 1, 3, 0, 0, 2, 4, 0, 1, 1, 2, 0, 1, 3, 0, 0, 0, 0, 0 . 
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!"#$ 2$% %&'()!% 

 

 

>) D5 µ3.5H@83.3 -.6 .3.8F>10 -5; .62 7585CF./ 7425C5 
C51 25 -Bµ7=98J-3.3 0=5 .5 -.61I345 76B =3476B2 . 

$µ@83; 
576B-45; 

x i

%BI20.9.5 

 

2 i

%I3.1C: 
%BI20.9.5 

f i

!A861-.1C: 
%BI20.9.5 

N i

!A861-.1C: 
%I3.1C: 
%BI20.9.5 F i

0     

1     

2     

3     

4     

+?87@7     

2789:;< 10 

A) D5 B76=6?4-3.3 .9 µ@-9 .1µ:  ./2 7585.98:-3/2 . 
"

x

2789:;< 5 

B) D5 <834.3 .9 >1Fµ3-6 > ./2 7585.98:-3/2 . 

2789:;< 10 

3*2! 3o 

)423.51 9 -B2F8.9-9 f(x) = 
192x

12x

#

"   ,  076B x $ IR . 

D5 <834.3 : 

 

>) .6   C51 .6   f(x)lim  
0  x%

 f(x),lim  
1  x "%

 2789:;< 6 

A) .92 78J.9 758F?/?6 .9; -B2F8.9-9; f , C51  

 2789:;< 9 

B) .5 >15-.:µ5.5 -.5 67645 9 -B2F8.9-9 f 34251 ?29-4/; 
5KE6B-5 C51 5B.F -.5 67645 34251 ?29-4/; HA426B-5 .  

2789:;< 10 
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!"#$ 3$% %&'()!% 

 

 

3*2! 47 
,25 I3=1>021 73.F31 C51 .6 KG6; .6B h (-3 µ@.85),  570 .6 
@>5H6;, >423.51 -3 -B2F8.9-9 µ3 .6 I8026 t (sec) 570 .62 
.K76 : 
 

h(t) = 3t2 - 6t + 5,  0 & t& 5 
D5 <834.3 : 

>) .6 KG6; -.6 67646 .6 I3=1>021 <84-C3.51 .9 I8o21C: -.1?µ: t = 0,  
 2789:;< 6 

A) .6 8BAµ0 µ3.5<6=:; .6B KG6B; h, /; 786; t, .9 I8621C: 
-.1?µ: t = 2 , 

2789:;< 7 
  

B) -3 7615 I8621C: -.1?µ: t  .6 KG6; .6B I3=1>6216K 570 .6 
@>5H6; ?423.51 3=FI1-.6 C51 7616 34251 .0.3 .6 KG6; 
5B.0 ; 

2789:;< 12 

+)$L(&% (?15 .6B; B76G9H46B;) 

1. %.6 .3.8F>16 25 ?8FG3.3 µ026 .5 786C5.58C.1CF  (9µ386µ9245 , 
C5.3KAB2-9, 3E3.5M0µ326 µFA9µ5). *5 A@µ5.5 >32 A5 .5 52.1-
?8FG3.3 -.6 .3.8F>16 .  

2. D5 ?8FG3.3 .6 626µ5.37J2Bµ0 -5; -.6 7F2/ µ@86; ./2 
H/.652.1?8FH/2  5µ@-/; µ0=1; -5; 7585>6A6K2 .   
)32 371.8@73.51 25 ?8FG3.3 C5µ1F F==9 -9µ34/-9 .

 N5.F .92 576IJ89-: -5; 25 7585>J-3.3 µ5M4 µ3 .6 .3.8F>16 
C51 .5 H/.652.4?85H5 .  

3. D5 5752.:-3.3 CD7 D;DE9:FG C>< C; G@> .5 A@µ5.5 .  
4. NFA3 =K-9 371-.9µ621CF .3Cµ981/µ@29 34251 576>3C.: .  
5. )1F8C315 3E@.5-9; : *831; (3) J83; µ3.F .9 >1526µ: ./2 

H/.652.1?8FH/2 .  
6. #8026; >B25.:; 576IJ89-9; : O45 (1) J85 µ3.F .9 >1526µ: ./2 

H/.652.1?8FH/2 .  

K!$' *")&%5)!  
*&'+% O$DPO!*+% 
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!"#$ 1$% %&'()!%

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

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

-*%&*(! 17 1!2#% 2004
*,*&!3#1*/# 1!4'1! 5*/)0'+ "!)-*)!+: 
1!4'1!&)0! 0!) +&#)6*)! +&!&)+&)0'+

+%/#$# +*$)-7/: &*++*()+ (4)

4*1! 18

!) ,- ./01232 345 4/67µ8 39: ;6-µ<74= ; 258: ;2>.µ-34:  5
?-/-39/@72A5, 46 4?4>2: <B4=5 ;6-3-BC2> 72 -DE4=7-
726/0 .

!"#$%&' 5

B) !: =?4C<74=µ2 836 t1, t2, . . . , t5 2>5-6 46 36µ<: µ6-:
µ23-FG93@: X, ?4= -H4/0 36: ?-/-39/@726: 258:
;2>.µ-34: µ2.<C4=: 5. ,- ./01232 39 7B<79 ?4= ;>526 39
µ<79 36µ@ x  3A5 ?-/-39/@72A5 34= ;2>.µ-34: .

!"#$%&' 5

!"# $#%&µ"' #() *"+ (,-*'.&"+ () $#" )), /# 0,'1&*&
.*- *&*,'2") .#+ *- 0,'µµ# *3+ $#" #$,"45+ 26(7# *3/
8/2&"93 (*), #/ 3 (,)*#.3 &6/#" .:.*;, ; (+), #/ #<*;
&6/#" 7#/%#.µ8/3 .

5) !5 46 36µ<: x1, x2, . . . , xk µ6-: ?47436I@: µ23-FG93@: X
2>5-6 72 -DE4=7- ;603-E9 I-6 46 -53>7346B2: -?8G=32:
7=B58393<: 34=: 2>5-6 51, 52, ..., 5k, 3832 9 -C/46736I@
7=B58393- 39: 36µ@: xi 2>5-6 

N i = 51 + 52 + ... + 5i  ,   .6- i = 1, 2, ... , k .
!"#$%&' 2

-) J256I0 ;2B8µ-732 836 <5- ;2>.µ- 36µK5 µ6-: µ23-FG93@:
C-  2>5-6 4µ464.25<: 205 4 7=532G273@: µ23-F4G@: (CV)
E2?2/50 34 10%.

!"#$%&' 3
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!"#$ 2$% %&'()!%

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

*) !: =?4C<74=µ2 836 46 7=5-/3@726: f, g <B4=5 I-6 46 ;D4
?2;>4 4/67µ4D <5- 7D54G4 ! . ,- ./01232 734 323/0;68

7-: 34 ?2;>4 4/67µ4D 39: 7=50/3979:   
g

f
    R !  µ2

   
g(x)

f(x)
    R(x) ! .

!"#$%&' 5

+&)L?4C<34=µ2 836 f 2>5-6 µ6- 7=50/3979 µ2 ?2;>4 4/67µ4D
! .  M832  9  f  G<.23-6  7=52B@: 7 ’ <5- 79µ2>4  x0 " A;

!"#$%&' 2

3) ,- µ23-H</232 7=µ?G9/Aµ<52: 734 323/0;68 7-: 36:
?-/-I03A 6783932: : 

  . . .  9µx lim  
0x  x

!
#

,   . . .  7=5x lim  
0x  x

!
#

,

   . . .  2Hx lim  
0x  x

!
#

(83-5 7=5x0 $ 0) .

!"#$%&' 3

4*1! 28

)>5453-6 46 7=5-/3@726: f(x) = x2 – 5x + 6 I-6 g(x) = x – 3,
8?4= x " IR .

9) ,- F/2>32 3-     f(x)lim  
2  x#

,    g(x) lim  
2  x#

.

!"#$%&' 8

:) ,- F/2>32 34   
g(x)

 f(x)
   lim  

3  x#
.

!"#$%&' 7

;) !5 fN(x) I-6 gN(x) 2>5-6 46 ?-/0.A.46 3A5 7=5-/3@72A5
f(x) I-6 g(x) -53>7346B-, 5- =?4G4.>7232 395 36µ@ 39:
?-/073-79: :

O = 3 f.(200) + 819 g.(-1) .
!"#$%&' 10
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!"#$ 3$% %&'()!%

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

4*1! 38

+6 267?/0E26: (72 B6G60;2: 2=/K) 258: ;2>.µ-34: ;<I-
=?4I-3-739µ03A5 µ6-: 2µ?4/6I@: 2?6B2>/979:, I-30 34
µ@5- !?/>G64 34= 2004, @3-5:

50, 15, 15, 20, 15, 30, 15, 20, 50, 50.

9) ,- =?4G4.>7232 39 µ<79 36µ@ x  3A5 267?/0E2A5 .

!"#$%&' 5 

:) ,- µ23-H</232 734 323/0;68 7-: 345 ?-/-I03A ?>5-I-
I-6 5- 7=µ?G9/K7232 8G- 3- 7346B2>- 34=.

&67?/0E26:
(72 B6G60;2:

2=/K)
x i

%=B58393-

5 i

%B236I@
7=B58-
393-

f i x i - x (x i - x )2 (x i - x )2 5 i

15

20

30

50

+<=8>8

!"#$%&' 15

;) P2A/K53-: .5A738 836 .6- 39 ;6-IDµ-579 67BD26 4 3D?4:

%
!

!
k

1  i

2    
5

1
  s (xi - x )2  5i , 5- =?4G4.>7232 :

;1) 39 ;6-IDµ-579 3A5 267?/0E2A5,

!"#$%&' 3 

;2) 395 3=?6I@ -?8IG679 .

!"#$%&' 2 

4*1! 4o

)>523-6 9 7=50/3979   
 x 1

2
    f(x)

2
&

! , 8?4= x " IR .
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!"#$ 4$% %&'()!%

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

,- F/2>32 :

9) 34  f(x),lim  
0  x#

!"#$%&' 2

:) 34  /=Cµ8  µ23-F4G@:  39:  7=50/3979: f A: ?/4: x, 83-5
x = 1 ,

!"#$%&' 3

;) 3- ;6-73@µ-3- 73- 4?4>- 9 7=50/3979 f 2>5-6 .597>A:
-DE4=7- I-6 -=30 73- 4?4>- 2>5-6 .597>A: HC>54=7-,

!"#$%&' 10

?) 3- -I/83-3- 39: 7=50/3979: f ,
!"#$%&' 5

@) 395 2E>7A79 39: 2H-?34µ<59: 39: ./-H6I@: ?-/073-79:

39: 7=50/3979: f 734 79µ2>4 !(1, f(1)).
!"#$%&' 5

#-'5)*+ (;A9 B8CD CE8FGHI8CD)

1.  %34  323/0;64  5-  ./01232  µ854  3-  ?/4I-3-/I36I0  (9µ2/4µ95>- ,
I-32DC=579 ,  2E23-Q8µ254  µ0C9µ-) .  *-  C<µ-3-  ;25  C-  3-  -536./01232  734
323/0;64 .

2.  ,-  ./01232  34 454µ-32?K5=µ8 7-:  734  ?05A  µ</4: 3A5
HA34-536./0HA5  -µ<7A:  µ8G6: 7-:  ?-/-;4C4D5 .  

)25  2?63/<?23-6  5-  ./01232  4?46-;@?432  0GG9 79µ2>A79 .

O-30  395  -?4BK/97@  7-:  5-  ?-/-;K7232  µ-Q>  µ2  34 323/0;64  I-6  3-
HA34-53>./-H- .

3.  ,-  -?-53@7232  JB8  B@BKL?AM  J9D  J@  M>9  3-  C<µ-3- .

4.  O0C2  GD79  2?6739µ456I0  32Iµ9/6Aµ<59  2>5-6  -?4;2I3@ .

5.  )60/I26-  2E<3-79: :  */26: (3) K/2:  µ230  39 ;6-54µ@ 3A5  HA34-536./0HA5 .

6.  #/854:  ;=5-3@:  -?4BK/979: :  R>-  (1) K/-  µ230  39  ;6-54µ@  3A5
HA34-536./0HA5 .

K!$' *")&%6)!

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

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

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

/*%&*(!  28 )#%,)#% 2004
*.*&!1#2*,#  2!3'2! 4*,)-'+ "!)/*)!+:
2!3'2!&)-!  -!) +&#)5*)!  +&!&)+&)-'+

+%,#$# +*$)/6, : &*++*()+ (4)

3*2! 17

!. ,- -./0123141 546 7 .-89:;:/< 47< 4-=4/46>?<
@=A9847@7< f(x)=x, 12A-6 (x)B = 1 .

2789:;< 10

!"# $#%&µ"' #() *"+ &()µ&,&+ (-.*'/&"+, ,# 0-'1&*& /*.
*&*-'2") /#+ *. 0-'µµ# *3+ $#" 24(5# *3, 6,2&"73 (8), #,
#9*: &4,#" /;/*: : *3, 6,2&"73 (<), #, #9*: &4,#"
5#,%#/µ6,3.

=. (@CD16 546 : (xv)B = vxv-1, 5./= v E=@6>5< -86Fµ5< .
2789:;< 3

4. $ @C146>? @=CA5474- fi 47< 46µ?< xi, µ6-< µ14-GH74?< #,

12A-6 fi = v
vi , i = 1, 2, ..., k, v i 7 @=CA5474- 47< 46µ?< xi >-6

v 4/ µI:1F/< 4/= 012:µ-4/< .
2789:;< 3

/. !A f1, f2, ...,  fk  12A-6 /6 @C146>I< @=CA54741< 4;A 46µJA
x1,  x2, ..., xk µ6-< µ14-GH74?< # 1A5< 012:µ-4/< µ1:IF/=<
v, 6@CD16 : f1 + f2 + ... + fk = 100.

2789:;< 3

*. KA- 012:µ- 46µJA µ6-< µ14-GH74?< F- 12A-6 /µ/6/:1AI<,
-A / @=A41H1@4?< µ14-G/H?< 31.18A9 4/ 10%.

2789:;< 3

+&. $ .-89:;:/< 47< f @4/ x0  1>E89L16 4/ 8=Fµ5 µ14-G/H?<
4/= y=f(x)  ;< .8/< x, 54-A x = x0 .

2789:;< 3
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!"#$ 2$% %&'()!%

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

3*2! 27

%4/ .-8->94; @C?µ- E-2A/A4-6 /6 G-Fµ/H/:21<, @47A
1>-4/A49G-Fµ7 >H2µ->-, 4;A µ-F74JA 1A5< 4µ?µ-4/< 47< )B
4937<, >9./6/= &@.186A/D &A6-2/= '=>12/=, @4-
µ-F7µ-46>9 :1A6>?< .-6012-< .

0
20 =.,'2&+ /& µ)-"#

>
-
"%

µ)
+ 

µ
#
%
3
*?

,

100806040

8

7

6

5

4

3

2

1

>. ,- G81241 .5@/6 12A-6 /6 µ-F74I< 4/= 4µ?µ-4/<.
2789:;< 7

?. ,- G81241 .5@/6 12A-6 /6 µ-F74I< ./= IC/=A G-Fµ5 -.5
40 µ586- >-6 .9A; .

2789:;< 7

@. ,- >-4-@>1=9@141 4/A .2A->- µ1 46< @=CA54741< v i, 46<
>1A486>I< 46µI< xi >-6 4- :6A5µ1A- xiv i . N- =./H/:2@141
47 µI@7 46µ? 4;A G-FµJA 4;A µ-F74JA 4/= 4µ?µ-4/< .

2789:;< 11
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!"#$ 3$% %&'()!%

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

3*2! 3o

*- G987 µ6-< /µ90-<, .IA41 µ-F74JA, 12A-6 :

62, 77, 65, 72, 69    >6H9

>. ,- -./0123141 546 4/ µI@/ G98/< 4;A .IA41 µ-F74JA
12A-6 69 >6H9.

2789:;< 5

?. ,- =./H/:2@141 47 069µ1@/ 4;A 46µJA 4;A G-8JA .
2789:;< 5

@. ,- =./H/:2@141 4/ 1D8/< 4;A 46µJA 4;A G-8JA .
2789:;< 5

:. !A .8/@41F12 @47A /µ90- IA-< I>4/< µ-F74?< >-6 4/
µI@/ G98/< 4;A I36 µ-F74JA :2A16 72 >6H9, A- G81241 4/
G98/< 4/= I>4/= µ-F74? ./= .8/@4IF7>1 @47A /µ90- .

2789:;< 10

3*2! 47

)2A14-6 7 @=A9847@7
f(x)=x2 – 4 (x-2), x ! IR .

>. ,- G81241 47A .8J47 .-89:;:/ fB(x), 47< f(x).

2789:;< 5

?. ,- -./0123141 546 : x fBB(x) – fB(x) = 4 .

2789:;< 6

@. ,- G81241 47A 132@;@7 47< 1E-.4/µIA7< 47< >-µ.DH7<
47< @=A9847@7< f  @4/ @7µ12/ µ1 414µ7µIA7 x0 = 1 .

2789:;< 7

:. ,- µ1H14?@141 47 @=A9847@7 f ;< .8/< 4- ->854-4- .
2789:;< 7
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!"#$ 1$% %&'()!% 
 

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

 

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

-*%&*(! 23 1!)#% 2005  

*,*&!2#1*/# 1!3'1! 4*/)0'+ "!)-*)!+: 
1!3'1!&)0! 0!) +&#)5*)! +&!&)+&)0'+ 

+%/#$# +*$)-6/: "*/&* (5)  

 

3*1! 17 

A) ,- -./0123141 546 7 .-89:;:/< 47< =4->18?< 
=@A9847=7<   f(x) = c 12A-6 (c)B = 0.  

 !"#$%&' 10 

 

8) C541 D2- =@A9847=7 f EF:14-6 :A7=2;< -G3/@=- =1 FA- 
069=47D- ) 4/@ .102/@ /86=D/G 47<; 

 !"#$%&' 5 

 

4) !"# $#%&'"( #)* +", &)*'&-&, )./+(0&", -# 1.(2&+& 0+/ 
+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 ((), 
#- #9+: &5-#" 0;0+:, : +4- 7-3&"84 ()), #- #9+: &5-#" 
6#-%#0'7-4 . 

 

9) %1 D2- H-A/A6H? ? .182./@ H-A/A6H? H-4-A/D? 4/ 
1G8/< 6=/G4-6 .182./@ D1 F36 4@.6HF< -./HE2=16<, 
07E-0?  R!6s. 

 !"#$%&' 2 

:) + =@A41E1=4?< D14-I/E?< 1A5< 012:D-4/< 46DJA D6-< 
/6-=0?./41 D14-IE74?< # /82K14-6 (:6- s L 0) -.5 4/ 

E5:/ CV = 
s
x , 5./@ x  7 DF=7 46D? H-6 s 7 4@.6H? 

-.5HE6=7 . 

 !"#$%&' 2 

 

.........Pappas A.  page 23



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

 

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

;) M6- H9>1 x" (R. . 6=NG16 : (=@Ax)B = 7Dx. 

 !"#$%&' 2 

<) $ 4-NG474- 1A5< H6A74/G ./@ H6A124-6 1@>G:8-DD- 
H-6 7 >F=7 4/@ =4/A 93/A- H2A7=?< 4/@ 1HO89K14-6 
-.5 47 =@A9847=7 x = f(t), >- 12A-6 47 N8/A6H? 
=46:D? to  

@(to) = fB(to). 

 !"#$%&' 2 

=) %1 FA- 012:D- 46DJA D6-< /6-=0?./41 D14-IE74?< X 4/ 
1G8/< R /82K14-6 -.5 47 =NF=7 : 

R = D1:-EG4187 .-8-4?87=7 + D6H854187 .-8-4?87=7 . 

 !"#$%&' 2 

 
 

3*1! 27 

)2A14-6 7 =@A9847=7  f(x) = 
2x

6x5x2

#
$#

 . 

  

9) ,- I81241 4/ .102/ /86=D/G 47< f(x). 

 !"#$%&' 5 

:) ,- @./E/:2=141 4/   )x(flim
4x%

 . 

 !"#$%&' 5 

;) ,- @./E/:2=141 4/    )x(flim
2x%

 .  

 !"#$%&' 7 

<) ,- I81241 47A .8J47 .-89:;:/ fB(x), 47< f(x). 

 !"#$%&' 8 
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!"#$ 3$% %&'()!% 

 

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

3*1! 3o 

+6 J81< .-8-H/E/G>7=7< 47E1/.46HJA .8/:8-DD94;A -.5 
20 94/D- =1 069=47D- D6-< 1I0/D90-< -A-:89O/A4-6 =4/A 
.-8-H94; (1EE6.?) .2A-H- : 

P81<  
.-8-H/E/G>7=7<  

ix  

%@NA5474-

iA
 ii Ax  i

2
i Ax  

2    

3 6   

9    

11 2   

+>?7@7 A = 20   

%4/ H@HE6H5 069:8-DD- =@NA/4?4;A 4/@ .-8-.9A; .2A-H- 
02A14-6 546 7 :;A2- 4/@ H@HE6H/G 4/DF-, ./@ -A46=4/6N12 
=47A .-8-4?87=7 x1 = 2 J81<, 12A-6 -1 = 720 . 
 

9) ,- D14-OF8141 =4/ 41489065 =-< 4/A .-8-.9A; .2A-H- 
H-6 A- 4/A =@D.E78J=141 . 
 !"#$%&' 12 

 

:) Q1;8JA4-< :A;=45 546 :6- 47 06-HGD-A=7 6=NG16 / 4G./< 

&
&
&
&
&
&

'

(

)
)
)
)
)
)

*

+

,
,

-

.

/
/

0

1

#2 3
3

2

2k

1i

2
k

1i
ii

i
2
i

2

A

Ax

Ax
A

1
s  

 A- @./E/:2=141 47A 4@.6H? -.5HE6=7 s. 

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

 

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

;) ,- @./E/:2=141 4/A =@A41E1=4? D14-I/E?< CV 4/@ 
012:D-4/< . 

 !"#$%&' 8 

 
3*1! 47 
 

%4/A .-8-H94; .2A-H- .-8/@=69K/A4-6 /6 J81< .8;6A?< 
18:-=2-< 4;A D->74JA 1A5< 4D?D-4/< &=.186A/G '@H12/@ : 
 

P81< 18:-=2-< D->74JA 

xi 

%@NA5474- 

vi 

1 - 

2 5 

3 I 

4 2 

5 1 
 

R./@ - H-6 I 12A-6 /6 46DF< 4/@ 4/.6H/G D1:2=4/@ H-6 4/@ 
4/.6H/G 1E-N2=4/@ -A42=4/6N- 47< =@A9847=7<    

f(x) = 2x3-9x2+12x-1, x" (R. . . 
 

9) ,- -./0123141 546 : 

-=4   H-6   I=3 . 
 !"#$%&' 10 

:) ,- I81241 47 DF=7 46D? x  H-6 47 069D1=/ 0 4;A ;8JA 

.8;6A?< 18:-=2-< 4;A D->74JA . 

 !"#$%&' 10 

;) C5=/6 D->74F< 18:9=47H-A 4/ ./EG 4 J81< . 

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

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

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

'!'#-'& 29 (+,$(+,  2005 
!.!'#1+2!$+  2#3&2# 4!$()&* "#(/!(#* :  
2#3&2#'()#  )#( *'+(5!(# *'#'(*'()&* 

*,$+%+ *!%(/6$ : '!**!-(* (4) 

 

3!2# 17 

A. !, - f ./,01 2030454/617- 68,93:-6-, :;:. ,0 
02<=./>.:. ;:1 ! " (x) ? f  c  ?   f(x)c #$# , ;2<8 c 6:0@.3;A 

230470:1B;A 031@7;A .    

 2789:;< 10 
 

=. !"# $#%&'"( #)* +", &)*'&-&, )./+(0&", -# 1.(2&+& 0+/ 
+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 (!), 
#- #9+: &5-#" 0;0+:, : +4- 7-3&"84 ("), #- #9+: &5-#" 
6#-%#0'7-4 . 

 

>) , ;2<8 f, g ./,01 

2030454/617.A 68,03:C6.1A. 

! " )x( g?  )x(f  )x(g  )x( ?f ? g(x)  f(x) #%#$#

 2789:;< 3 

?) & ' ,, x  ,  ? x #$ , ;2<8 , D861B;A 031@7;A =19D<3<A :<8 

7-=.,;A  B01 x( (R. . . 

 2789:;< 3 

@)   (68,x)? = –-7x,  x( (R. . . 

 2789:;< 3 

:) $ =197.6<A .,;A =./470:<A , 2030:-3C6.5, =., ./,01 
7E:3< @E6-A . 

  2789:;< 3 

;) %. 7/0 B0,<,1BC C 2.3/2<8 B0,<,1BC B0:0,<7C :< 
95% 2.3/2<8 :5, 2030:-3C6.5, F3/6B.:01 6:< 
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!"#$ 2$% %&'()!% 

 

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

=196:-70 x ;2<8 2s),x  2s, –x ( % - 7E6- :17C B01 s - 

:821BC 02;BG16- . 

 2789:;< 3 
 

3!2# 27 

)/,.:01 - 68,93:-6-  f(x) = 
1x

3 x2

)
%

 . 

  

>) H0 F3./:. :< 2.=/< <3167<I :-A 68,93:-6-A f. 

 2789:;< 5 
 

?) H0 F3./:. :-, 23J:- 2039454< f?(x) B01 ,0 02<=./>.:. 
;:1 - .>/656- f?(x) = 0 EK.1 3/L.A :<8A 031@7<IA 3 B01 –1.     

 2789:;< 10 
 

@) H0 F3./:. :0 :<21B9 0B3;:0:0 :-A 68,93:-6-A f 6:< 
=196:-70 (1,+*).  

 2789:;< 10 

 

3!2# 3o 

%:<, 2030B9:5 2/,0B0 =/,<,:01 <1 :17EA 710A 7.:0FG-:CA # 
7. :1A 0,:/6:<1K.A 68K,;:-:EA :<8A . *< 7E4.@<A :<8 
=./470:<A ./,01 , = 80 B01 - 7E6- :17C ./,01 2,6 x $ . 

xi ,i

1 12 

2 7 

3 G 

4 25 

%I,<G< , = 80 

 .........Pappas A.  page 28



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

 

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

>) H0 02<=./>.:. ;:1 7 = 33 B01 G = 10. 
 2789:;< 10 

 

?) H0 82<G<4/6.:. :- =197.6< :<8 =./470:<A . 
2789:;< 6 

 
@) H0 82<G<4/6.:. :- =10BI70,6- :<8 =./470:<A . 

2789:;< 9 
 

 M10 :<, 82<G<4167; :-A =10BI70,6-A :<8 =./470:<A 
72<3./:. ,0 K3-617<2<1C6.:. :<, :I2< : 

+
+
+
+
+
+

,

-

.

.

.

.

.

.

/

0

1
1
2

3
4
4
5

6

)$ 7
7

$

$k

1i

2
k

1i
ii

i
2
i

2

,

,x

,x
,

1
s  

 
3!2# 47 
 

+1 7-,10/<1 716@</ :5, 820GGCG5, 710A !7.31B0,1BCA 
.:013./0A EK<8, 7E6- :17C 1.000x

A
$ =<G9310 B01 :821BC 

02;BG16- = 125 =<G9310 . +1 716@</ :5, 820GGCG5, 710A 

&83520NBCA .:013./0A EK<8, 7E6- :17C 

A
s

 800  x
E
$ .83J B01 

:821BC 02;BG16-  = 90 .83J . 
E

s
 
 

>) H0 F3./:. 2<10 02; :1A =I< .:013./.A EK.1 7.40GI:.3- 
<7<1<4E,.10 716@J,.  

  2789:;< 8 
 

?) $ !7.31B0,1BC .:013./0 02<D06/L.1 ,0 08>C6.1 :< 
7-,10/< 716@; B9@. 820GGCG<8 B0:9 250 =<G9310 . 
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!"#$ 4$% %&'()!% 

 

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

&2/6-A - &83520NBC .:013./0 02<D06/L.1 ,0 08>C6.1 :< 
7-,10/< 716@; B9@. 820GGCG<8 B0:9 20%.  

 H0 F3./:. :- ,E0 7E6- :17C B01 :- ,E0 :821BC 02;BG16- 
:5, 7-,10/5, 716@J, B01 410 :1A =I< .:013./.A . 

 2789:;< 10 
 

@) O<10 02; :1A =I< .:013./.A EK.1 7.40GI:.3- <7<1<4E,.10 
:5, 7-,10/5, 716@J, 7.:9 :1A 08>C6.1A;  

 2789:;< 7 

 

 

+/&4(!* 4(# '+,* !.!'#1+2!$+,* 

1. %:< :.:39=1< ,0 439P.:. 7;,< :0 23<B0:03B:1B9 
(-7.3<7-,/0, .>.:0L;7.,< 79@-70). *0 @E70:0 :;8 A> B> 
>8BC@D9E;B; 6:< :.:39=1< . 

2. H0 439P.:. :< <,<70:.2J,87; 60A 6:< .29,5 7E3<A :5, 
D5:<0,:1439D5, 07E65A 7;G1A 60A 2030=<@<I, .   
/;8 ;FCBDGF;B>C 8> @D9E;B; 7F7C>:HF7B; 9IIJ 
KJL;MNKJ. 

 Q0:9 :-, 02<KJ3-6C 60A ,0 2030=J6.:. 70L/ 7. :< 
:.:39=1< B01 :0 D5:<0,:/430D0 . 

3. H0 020,:C6.:. KB7 B;BD9:CO K>< K; OI> :0 @E70:0 . 
4. Q9@. GI6- .216:-7<,1B9 :.B7-3157E,- ./,01 02<=.B:C. 
5. )193B.10 .>E:06-A : *3.1A (3) J3.A 7.:9 :- =10,<7C :5, 

D5:<0,:1439D5, . 
6. #3;,<A =8,0:CA 02<KJ3-6-A : R10 (1) J30 7.:9 :- 

=10,<7C :5, D5:<0,:1439D5, . 
 

K#%& !"(',5(# 

 
'!%+* 2&$,2#'+* 
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!"#$ 1$% %&'()!% 
 

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

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

TET!(&' 24 1!2#% 2006  

*,*&!3#1*/# 1!4'1! 5*/)0'+ "!)-*)!+: 
1!4'1!&)0! 0!) +&#)6*)! +&!&)+&)0'+ 

+%/#$# +*$)-7/: &*++*(*)+ (4)  

 

4*1! 18 

A) ,- -./0123141 546 7 .-89:;:/< 47< 4-=4/46>?< 
@=A9847@7<   f(x) = x, 12A-6 fB(x) = 1 :6- >9C1 x! (R. ..  

 !"#$%&' 10 

 

9) !"# $#%&'"( #)* +", &)*'&-&, )./+(0&", -# 1.(2&+& 0+/ 
+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 ((), 
#- #9+: &5-#" 0;0+:, : +4- 7-3&"84 ()), #- #9+: &5-#" 
6#-%#0'7-4 . 

 

:) D@4; f, g .8-:E-46>F< @=A-84?@16< E1 .102/ /86@E/G 
4/ (R , ./= 12A-6  .-8-:;:2@6E1< @1 >9C1 @7E12/ 4/= 
.102/= /86@E/G 4/=< . *541 6@HG16 : 

g(x)(g(x)) fB (g(x))]B[f " :6- >9C1 x! (R. .. 

 !"#$%&' 3 

;) $ .-89:;:/< >9C1 @4-C18?< @=A9847@7< 12A-6 E70FA 
@1 >9C1 @7E12/ 4/= .102/= /86@E/G 47< . 

 !"#$%&' 3 

<) I6- >9C1 x! IR 6@HG16 : (7Ex)B = - @=Ax. 

 !"#$%&' 3 

=)  $ 069E1@/< 1.7819J14-6 -.5 ->8-21< .-8-478?@16< . 

 !"#$%&' 3 
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!"#$ 2$% %&'()!% 

 

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

1) D@4; x1, x2, …, xk /6 46EF< E6-< E14-KL74?< #, ./= 
-M/89 4- 94/E- 1A5< 012:E-4/< E1:FC/=< v, k N v. I6- 
46< -A42@4/6H1< (-.5L=41<) @=HA54741< 6@HG16 : 

v1+ v2+ … + vk = v. 

 !"#$%&' 3 

 
4*1! 28 

I6- 47 E1LF47 4/= -86CE/G 4;A 48/H-2;A -4=H7E94;A, ./= 
:2A/A4-6 @1 E6- >1A486>? 06-@4-G8;@7 >9./6-< 1.-8H6->?< 
.5L7<, .?8-E1 012:E- .FA41 .-8-478?@1;A ./= -M/8/GA 
@4/A -86CE5 4;A -4=H7E94;A @1 >9C1 FA-A -.5 4/=< .FA41 
41L1=4-2/=< E?A1< . +6 .-8-478?@16< 12A-6 -A42@4/6H- : 

1, 2, 3, 3, 1. 
  

:) ,- =./L/:2@141 47 EF@7 46E? >-6 47 06-@./89 4/= 
012:E-4/< . 

 !"#$%&' 10 

;) ,- K81241 47 069E1@/ 4/= 012:E-4/< . 

 !"#$%&' 5 

<) O/6- 12A-6 7 (-.5L=47) @=HA5474- >-6 ./6- 7 @H146>? 
@=HA5474- 47< 46E?< 3; 

 !"#$%&' 5 

=)  O/6/ 12A-6 4/ 1G8/< 4/= 012:E-4/<; 

!"#$%&' 5 

4*1! 3o 

D@4; -!  IR .  )2A14-6 7 @=A9847@7  E1 .102/ 

/86@E/G 4/ @GA/L/ 4;A .8-:E-46>PA -86CEPA IR .    

8 – -x – 2x  f(x) 2
"

). ,- K81C12 4/ -! (R. -A :A;82J/=E1 546 7 :8-M6>? 
.-89@4-@7 47< @=A9847@7< 06F8H14-6 -.5 4/ @7E12/ 
!(1,–2). 

  !"#$%&' 5 
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!"#$ 3$% %&'()!% 

 

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

)). !A - = –4, 
:) A- K81C12 7 .-89:;:/< fB(x).  

!"#$%&' 5  

;) A- K81C12 4/ x0 !  IR  @4/ /./2/  7 @=A9847@7 f(x) 
.-8/=@69J16 ->854-4/ . ,- K81C12 -A 4/ ->854-4/ 
12A-6 EF:6@4/ ? 1L9H6@4/ .  

 !"#$%&' 10 

<) A- K81C12 / @=A41L1@4?< 061GC=A@7< 47< 1M-.4/EFA7< 
47< :8-M6>?< .-89@4-@7< 47< @=A9847@7< f(x) @4/ 
@7E12/ !(1,–2). 

 !"#$%&' 5 

 
4*1! 48 
 

+ H85A/< -A-E/A?< 4;A ./L64PA EFH86 A- 13=.78147C/GA @1 
E6- 07E5@6- =.781@2- ->/L/=C12 >-A/A6>? >-4-A/E?, E1 
EF@7 46E? 5 L1.49 >-6 4=.6>? -.5>L6@7 1 L1.45 .  
 

). ,- K81241 .5@/ 12A-6 .182./= 4/ ./@/@45 4;A ./L64PA 
./= 13=.7814/GA4-6 @1 H85A/ 

:) -.5 4 F;< 6 L1.49 . 

;) -.5 3 F;< 6 L1.49 . 
 !"#$%&' 10 

)). ,- K81241 47 069E1@/ >-6 4/ 1G8/< 47< >-4-A/E?< 4/= 
H85A/= -A-E/A?< 4;A ./L64PA .  

 !"#$%&' 10 

))). ,- =./L/:2@141 4/ @=A41L1@4? E14-K/L?< 47< 
>-4-A/E?< 4/= H85A/= -A-E/A?< .  

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

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

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

-*%&*(! 21 2!3#% 2007  

*,*&!4#2*/# 2!5'2! 0*/)1'+ "!)-*)!+: 
2!5'2!&)1! 1!) +&#)6*)! +&!&)+&)1'+ 

+%/#$# +*$)-7/: &*++*()+ (4)  

 

5*2! 18 

A) ,-./ f, g 012 34546/67-89:; -<=45.>-:8; -.2 !. ?4 
4320:7@:.: A.8 ,g!(x)(x)!fg(x)]! (x)[f !"! 684 BCD: x#!. 

 !"#$%&' 10 

 

9) !"# $#%&'"( #)* +", &)*'&-&, )./+(0&", -# 1.(2&+& 0+/ 
+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 ((), 
#- #9+: &5-#" 0;0+:, : +4- 7-3&"84 ()), #- #9+: &5-#" 
6#-%#0'7-4 . 

 

:) *2 :152; R :=A; 0:7694.2; = 3454.E5>-:/= 0:= 
:3E5:CF:.48 43A .8; 012 4B547:; 3454.E5>-:8; . 

 !"#$%&' 3 

;) *2 54G0A654994 H5E-892328:7.48 684 .E 654I8B> 
345C-.4-E ./= .89J= 984; 3282.8B>; 9:.4GKE.>; . 

 !"#$%&' 3 

<) %: L=4 8-.A654994 -H:.8BJ= -<H=2.>./= .2 :9G40A= 
.2< H/572< 32< 257F:.48 43A .2 32K16/=2 -H:.8BJ= 
-<H=2.>./= B48 .2= 258FA=.82 C@2=4 :7=48 7-2 9: 1. 

 !"#$%&' 3 
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!"#$ 2$% %&'()!% 

 

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

=)  ,-./ f, g 012 2328:-0>32.: 34546/67-89:; -<=45.>-:8; 
-.2 !, .A.: 8-H1:8 : 

,g!(x)(x)!f g(x)]! (x)[f $"$ 684 BCD: x#!. 

 !"#$%&' 3 

>) M84 -<=C5.E-E f 9: 3:072 258-921 .2 ! KL9: A.8 
3452<-8CF:8 .238BA 9L68-.2 -.2 x1#A, A.4= 

684 BCD: x -: 984 3:582H> .2< x)f(xf(x) 1% 1. 

!"#$%&' 3 

 
5*2! 28 

)7=:.48 E -<=C5.E-E f 9: 1xf(x) 2
!" , A32< x#!. ?4 G5:7.:: 

  

:) *2 5<D9A 9:.4G2K>; .E; -<=C5.E-E; f /; 352; x, A.4= 
x=2. 

 !"#$%&' 10 

;) *4 4B5A.4.4 .E; -<=C5.E-E; f. 

 !"#$%&' 10 

<) *2 -E9:72 !(x0,f(x0)) .E; 654I8B>; 345C-.4-E; .E; 
-<=C5.E-E;, -.2 23272 E :I43.29L=E .E; :7=48 
345CKKEKE -.E= :<D:74 y=3. 

 !"#$%&' 5 

 

 

5*2! 3o 
 

%.2= 3454BC./ (:KK83>) 37=4B4 3452<-8CF2=.48 28 -H:.8BL; 
-<H=A.E.:; ./= .89J= -: &<5J :=A; -<6B:B589L=2< 
352NA=.2; -: 50 B4.4-.>94.4 984; 3AKE; : 
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!"#$ 3$% %&'()!% 

 

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

 

*89> 352NA=.2; 
(-: &<5J) 

[   –   ) 

%H:.8B> %<H=A.E.4 
fi

  8 – 10 0,2 
10 – 12 f2

12 – 14 0,3 
14 – 16 f4

 

:) != E 9L-E .89> ./= .89J= .2< 352NA=.2; -.4 B4.4-.>94.4 4<.C 
:7=48 06,11x "  &<5J, =4 G5:7.: .8; -H:.8BL; -<H=A.E.:; f2 B48 f4 

. 
!"#$%&' 10  

;) != f2=0,4 B48 f4=0,1  .A.:, 

i) =4 G5:7.: -: 3A-4 B4.4-.>94.4 E .89> .2< 352NA=.2; 
:7=48 9:64K1.:5E > 7-E ./= 10 &<5J. 

  !"#$%&' 8 

ii) =4 B4.4-B:<C-:.: .2 32K16/=2 4D528-.8BJ= 
-H:.8BJ= -<H=2.>./= . 

  !"#$%&' 7 

 

5*2! 48 
 

%: L=4 0:7694 = 3454.E5>-:/= x1,x2,…,x= 984; 9:.4GKE.>; X 

:7=48 8x "  B48 . 4s2
x "

:) != y1,y2,…,y= :7=48 .2 0:7694 ./= 3454.E5>-:/= 32< 
352B13.2<= 4=.8-.27H/; 43A .8; x1,x2,…,x= A.4= BCD: 
974 4<@ED:7 B4.C 10% .A.:: 

i) ?4 :@:.C-:.: 4= .2 0:7694 y1,y2,…,y= :7=48 
292826:=L; . 

  !"#$%&' 5 

ii) ?4 -<6B58D21= 9:.4@1 .2<; .4 012 0:7694.4 /; 
352; .E= 292826L=:84 . 

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

 

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

 

 

;) != 
x

i
i

s

xx
z

&

"  684 BCD: i=1,2,…,= 

i) =4 G5:7.: .E 9L-E .89> z  B48 .E= .<38B> 

43ABK8-E sz ./= z1,..., z=. 

  !"#$%&' 10 

ii) =4 :@:.C-:.: 4= 257F:.48 2 -<=.:K:-.>; 
9:.4G2K>; (CV) ./= z1,..., z= . 

  !"#$%&' 5 

 
#-'0)*+ 0)! &#%+ *,*&A4#2*/#%+ 

1. %.2 .:.5C082 =4 65CO:.: 9A=2 .4 352B4.45B.8BC 
(E9:529E=74, :@:.4FA9:=2 9CDE94). ):= D4 4=.865CO:.: 
.4 DL94.4 -.2 .:.5C082 . 

2. ?4 65CO:.: .2 2=294.:3J=<9A -4; -.2 3C=/ 9L52; ./= 
I/.24=.865CI/= 49L-/; 9AK8; -4; 345402D21= .   
):= :38.5L3:.48 =4 65CO:.: 232840>32.: CKKE 
-E9:7/-E .

 P4.C .E= 432HJ5E-> -4; =4 34540J-:.: 94F7 9: .2 
.:.5C082 B48 .4 I/.24=.7654I4 . 

3. ?4 434=.>-:.: ?@8 @>@AB=CD ?:E ?> DF: .4 DL94.4 . 
4. PCD: K1-E :38-.E92=8BC .:B9E58/9L=E :7=48 4320:B.>. 
5. )8C5B:84 :@L.4-E; : *5:8; (3) J5:; 9:.C .E 084=29> ./= 

I/.24=.865CI/= . 
6. #5A=2; 0<=4.>; 432HJ5E-E; : M74 (1) J54 9:.C .E 

084=29> ./= I/.24=.865CI/= . 
 

*%6#2!+&* *")&%6)! 

 
&*$#+ 2'/%2!&#+ 
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!"#$ 1$% %&'()!% 

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

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

"#-#*)!,& 29 (+,$(+, 2007 
!.!'#2+3!$+  3#4&3# 1!$()&* "#(/!(#* :  
3#4&3#'()#  )#( *'+(5!(# *'#'(*'()&* 

*,$+%+ *!%(/6$ : '!**!-(* (4) 

 

4!3# 17 

A. !, x1, x2, …, x-, ./,01 21 31456 4106 4.307893:6 # ;2< 
0=2>? 30 ?3240 .,@6 A./B40326 4.B5C2<6 ,, - ! , -01 f1, 
f2, …, f- 21 0,3/D321E.6 DE.31-56 D<E,@393.6 3F, 314G, 396 
4.307893:6, ,0 0;2A./H.3. @31 : f1 + f2 + … + f-  = 1. 

 3789:;< 8 
 

=. N0  AGD.3. 32, 2>1D4@ 396 45D96 314:6 .,@6 A./B40326 , 
;0>039>:D.F, 4106 4.307893:6 #. 

 3789:;< 5 

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

+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 (!), 
#- #9+: &5-#" 0;0+:, : +4- 7-3&"84 ("), #- #9+: &5-#" 
6#-%#0'7-4 . 

>) I10 x > 0  1DEJ.1 " #
x2

1
x $
%

. 

 3789:;< 3  

?) *2 -<-81-@ A1?B>0440 E>9D142;21./301 B10 39 
B>0=1-: ;0>?D30D9 3@D2 3F, ;21231-G,, @D2 -01 
3F, ;2D231-G, A.A245,F,, @30, 21 A10=2>.31-56 
31456 396 4.307893:6 ./,01 DE.31-? 8/B.6 . 

 3789:;< 3 

@)   +1 31456 4106 ;21231-:6 4.307893:6 ./,01 0>1C42/ . 

 3789:;< 3 
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!"#$ 2$% %&'()!% 

 

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

:) $ A10-J40,D9 3F, 314G, 4106 4.307893:6 # ./,01 
453>2 C5D96 . 

  3789:;< 3 
 

4!3# 27 

)/,.301 9 D<,?>39D9 4. 3J;2   f(x) = 
x

1 x2 &
 . 

  

>) K0 7>./3. 32 ;.A/2 2>1D42J 396 D<,?>39D96 f -01 39, 
;0>?BFB@ 396. 

 3789:;< 10 
 

?) K0 7>./3. 30 0->@3030 396 D<,?>39D96 f.    

 3789:;< 10 
 

@) K0 <;282B/D.3. 32 @>12 : 
)x(f

)x(fx
lim

1x

%

'
. 

3789:;< 5 

 

4!3# 3o 

+1 70C42/ 3F, 40C93G, D. 5,0 A10BG,1D40 L0C94031-G, 
4106 3?H96 .,@6 '<-./2< 0-282<C2J, -0,2,1-: -030,24: . 
*2 50% 3F, 40C93G, 5B>0M. 32<8?E1D32 13, .,G 32 34% 
0;@ 13 5F6 14: 

>) K0 7>./3. 39 A1?4.D2 A, 39 45D9 314: x   -01 39, 3<;1-: 

0;@-81D9 s 3F, 70C4G, 3F, 40C93G, . 
 3789:;< 12 

 

?) !, 95 40C9356 396 3?H96 5B>0M0, 0;@ 11 5F6 13: 

i.  K0 7>./3. 32 ;8:C26 3F, 40C93G, 396 3?H96 . 
3789:;< 7 
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!"#$ 3$% %&'()!% 

 

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

 
ii. K0 7>./3. 32 ;8:C26 3F, 40C93G, ;2< 5B>0M0, 0;@ 

14 5F6 15 D32 A10BG,1D40 0<3@ . 
3789:;< 6 

 
 
4!3# 47 
 

)/,.301 9 D<,?>39D9 4. 3J;2 f(x) = x3 – sx2 + 2x + x , @;2<  

x 9 45D9 314: -01 s 9 3<;1-: 0;@-81D9 .,@6 A./B40326 , 

;0>039>:D.F, 4106 4.307893:6 #. !, D32 D94./2 L(1, 5) 
396 B>0=1-:6 ;0>?D30D96 396 D<,?>39D96 f 9 .=0;3245,9 
DE9403/N.1 BF,/0 452 4. 32, ?H2,0 x%x : 
 

>) K0 7>./3. 39 45D9 314: x  -01 39, 3<;1-: 0;@-81D9 s 32< 

A./B40326 . 

  3789:;< 15 
 

?) !, x  = 4 -01 s = 2, 3@3. : 

i.  K0 .H.3?D.3. 0, 32 A./B40 ./,01 24212B.,56 . 

 3789:;< 4 

ii. K0 7>./3. 32 ><C4@ 4.30728:6 396 ;0>0BGB2< 396 
D<,?>39D96 f D32 x0 = 1. 

 3789:;< 6 

 
 

+/&1(!* 1(# '+,* !.!'#2+3!$+,* 

1. %32 3.3>?A12 ,0 B>?M.3. 4@,2 30 ;>2-030>-31-? (94.>249,/0, 
.H.30N@4.,2 4?C940). /;8  A> >8BC@D9E;B; B> AFG>B>  HB7 
B;BD9:C7. 

2. K0 B>?M.3. 32 2,2403.;G,<4@ D06 D32 .;?,F 45>26 3F, 
=F320,31B>?=F, 045DF6 4@816 D06 ;0>0A2C2J,.   

 /;8 ;ICBDFI;B>C 8> @D9E;B; 7I7C>:JI7B; 9KKL HLG;MNHL. 

 .........Pappas A.  page 40



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

 

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

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

&*&!(&' 21 2!3#% 2008  

*,*&!4#2*/# 2!5'2! 0*/)1'+ "!)-*)!+: 
2!5'2!&)1! 1!) +&#)6*)! +&!&)+&)1'+ 

+%/#$# +*$)-7/: &*++*()+ (4)  

 

5*2! 18 

A) !- . /0-123./. f 45-67 86269:95/7;., 3<34 -6 68=>45?434 <37: 
),x(fc])x(fc[ !"#!"  <8=0 c /36@42<A 8269;637B<A 627@;<A.   

 !"#$%&' 8 

9) ,<34 ;56 /0-123./. f CD94367 9-./5:A E@5-=0/6 /4 D-6 
>71/3.;6 ) 3=0 84>5=0 =27/;=F 3.A; 

!"#$%&' 5 
 

0) !"# $#%&'"( #)* +", &)*'&-&, )./+(0&", -# 1.(2&+& 0+/ 
+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 ((), 
#- #9+: &5-#" 0;0+:, : +4- 7-3&"84 ()), #- #9+: &5-#" 
6#-%#0'7-4 . 

:) G76 B1@4 x$! 7/HF47 : !"x)x(#$% #! . 

 !"#$%&' 3 

;) +7 8=/=37BDA ;436IC.3DA >76B25-=-367 /4 >76B273DA 
B67 /0-4H45A ;436IC.3DA . 

 !"#$%&' 3 

<) )71;4/=A (>) 4-<A >459;63=A - 86263.2J/4:- =7 
=8=54A DH=0- >7636H@45 /4 6F?=0/6 /4721 =25K4367 :A 
. ;4/656 86263J2./., <36- 3= - 45-67 1237=A 
627@;<A, J = ;D/=A <2=A (.;71@2=7/;6) 3:- >F= 
;4/65:- 86263.2J/4:-, <36- 3= - 45-67 842733<A 
627@;<A . 

 !"#$%&' 3 
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*&'+% 2$% !,+ 4 %&'()&%

=)  *= 4F2=A R 4-<A >459;63=A - 86263.2J/4:- 45-67 ;D32= 
@D/.A. 

 !"#$%&' 3 
 

5*2! 28 

)5-4367 . /0-123./. 2kxx
3

1
f(x) 3

%%# , ;4 84>5= =27/;=F 3= ! 

B67 k$!. 

  

!) !- . 926E7BJ 8621/36/. 3.A f >7D2H4367 68< 3= /.;45= 
L(3,8), -6 I24534 3=- k. 

 !"#$%&' 5 

9) G76 k=–1 

:) M6 68=>45?434 <37 :   976 B1@4 

x$!. 

2)1x(2)x(f)x(f %#%!!%!

!"#$%&' 10 

;) M6 I24534 36 6B2<3636 3.A /0-123./.A f. 

 !"#$%&' 10 

 

5*2! 3o 
%3= 8626B13: >459;6 3:- 10 86263.2J/4:- :  

1,  2,  4,  2,  6,  1,  3,  6,  6,  6     

<8=0 6 8269;637B<A 627@;<A,  

. ;D/. 37;J 45-67 .4x #   

A) M6 I24534 3.- 37;J 3=0 6 . 
!"#$%&' 5 

B) G76 6=9  

:) M6 I24534 3. >71;4/= . 
!"#$%&' 7 

;) M6 I24534 3. >76BF;6-/. . 
!"#$%&' 8 
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*&'+% 3$% !,+ 4 %&'()&% 

<) !- <C4A =7 862681-: 86263.2J/47A 60?.@=F- B631 
2008, 3<34 8=76 @6 45-67 . ;D/. 37;J 3:- -D:- 
86263.2J/4:-;  

!"#$%&' 5 

 

5*2! 48 
 
%4 D-6 B0BC7B< >71926;;6 8627/31-4367 . I6@;=C=956 3:- 
150 ;6@.3N- 4-<A '0B45=0 /4 3D//427A B63.9=254A : 
«O27/36», «'56- B6CNA», «P6CNA» B67 «%H4><- B6CNA». 
*= 20% 3:- ;6@.3N- DH=0- 485>=/. «'56- B6CNA». $ 9:-56 
3=0 B0BC7B=F 3=;D6 976 3.- 485>=/. «O27/36» 45-67 36°. +7 
;6@.3DA ;4 I6@;< «P6CNA» 45-67 343268C1/7=7 3:- ;6@.3N- 
;4 «O27/36».  
:) M6 ;436ED2434 3=- 8626B13: 85-6B6 /3= 34321>7< /6A 

B67 -6 3=- /0;8C.2N/434 .  

 
 
 

i 

X:>:?@A>BCDEF 
;:GD8H8<I:F 
 

xi

+JKLE@A@: 
 
 

Li

+KM@B?N 
CJKLE@A@: 
 

fi

+KM@B?N 
CJKLE@A@: % 
 

fi% 

0OLI: ?J?H. 
@8DP: CM   
D8I>MF 

:i 
  

1 O27/36     

2 '56- B6CNA     

3 P6CNA     

4 %H4><- B6CNA     

  %F-=C=     

   !"#$%&' 16 

;) M6 /H4>71/434 /3= 34321>7< /6A 3= 26I><926;;6 3:- 
/H437BN- /0H-=3J3:- (fi%). 

 !"#$%&' 9 
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*&'+% 1$% !,+ 4 %&'()&%

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

&()&' 19 2!3#% 2009 
*,*&!4#2*/# 2!5'2! 0*/)1'+ "!)-*)!+: 
2!5'2!&)1! 1!) +&#)6*)! +&!&)+&)1'+ 

+%/#$# +*$)-7/: &*++*()+ (4)  

 

5*2! 18 

A. -. ./01234252 657 8 /.9:;<;0= 58= >5.?29@= >AB:958>8= 
c)x(f !  23B.7 8 0)x(f !" , ;7. C:?2 x#!.   

 !"#$%&' 10  

9. !"# $#%&'"( #)* +", &)*'&-&, )./+(0&", -# 1.(2&+& 0+/ 
+&+.(3"* 0#, +/ 1.(''# +4, $#" 35)6# +4- 7-3&"84 (9), 
#- #:+; &5-#" 0<0+;, ; +4- 7-3&"84 (=), #- #:+; &5-#" 
6#-%#0'7-4 .  

:. D7. 50 /8E3C0 1F0 /.9.;<;3>7G<B >AB.95@>2<B f, g 
7>HF27 657 

$ %
$ %

$ % $ % $ % $ %
$ %$ %

.
xg

xgxfxgxf

xg

xf
2

&""
!
"

''
(

)
**
+

,
 

 !"#$%&' 3 

;. !B ;7. 57= >AB.95@>27= f C.7 g 7>HF27 657  

C.7 1
xx 0

)x(flim !!
-

2
xx 0

)x(glim !!
-

, 6/0A # !, 5652 

7>HF27 

21 ,!!

$ % .)x(g)x(flim 21
xx 0

!! .!
-

     

!"#$%&' 3 

<. *0 17:;9.GG. >AHB05@5<B H98>7G0/07235.7 ;7. 58 
;9.I7C@ /.9:>5.>8 5<B 57GJB G7.= /0>057C@= 
G25.KE85@= . 

!"#$%&' 3 
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*&'+% 2$% !,+ 4 %&'()&%

=. *0 2F90= 2B6= 123;G.50= B /.9.589@>2<B 23B.7 GL590 
17.>/09:= . 

!"#$%&' 3 

>. + >AB52E2>5@= 172F?AB>8= 58= 2I./50GLB8= 58= 
C.G/FE8= /0A 23B.7 8 ;9.I7C@ /.9:>5.>8 G7.= 
>AB:958>8= f >50 >8G230 58= $ %$ %00 xf,x  23B.7 0 

.97?G6= . $ %0xf "

!"#$%&' 3 

 
5*2! 28 

%50B 2/6G2B0 /3B.C. 13B0B5.7 07 57GL= , i=1,2,3,4 G7.= 

G25.KE85@= # G2 57= .B53>507H2= >AHB6585L= 50A= 
ix

i/ , 

i=1,2,3,4. 

ix  i/  

1 1 

3 2 

5 1 

7 4 

-. A/0E0;3>252 : 
:. 58 GL>8 57G@ x , 

!"#$%&' 8 

;. 58 17:G2>0 1, 
!"#$%&' 8 

<. 58 17.CFG.B>8 . 2s

!"#$%&' 9 
 

5*2! 3o 

)3B25.7 8 >AB:958>8 $ %
1x

x
xf

2

2

0
! , x#!.  

:. -. K92352 58B /9J58 /.9:;<;0 $ %xf " . 

!"#$%&' 5 
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;. -. /90>17093>252 50 17:>58G. >50 0/030 8 f 23B.7 
;B8>3<= I?3B0A>. C.7 50 17:>58G. >50 0/030 8 f 23B.7 
;B8>3<= .F40A>. .  

!"#$%&' 8 
<. -. K92352 5. .C965.5. 58= f. 

!"#$%&' 5 
=. -. K92352 58B 243><>8 58= 2I./50GLB8= 58= ;9.I7C@= 

/.9:>5.>8= 58= f >50 >8G230 58= $ %$ %1f,1 && . 

!"#$%&' 7 
5*2! 48 
 
$ 8E7C3. 5<B C.503C<B G7.= /6E8= .C0E0A?23 58B C.B0B7C@ 
C.5.B0G@ G2 GL>8 57G@ 50 L58 C.7 5A/7C@ ./6CE7>8 15 L58 .  
:. -. K92352 58 17:G2>0 58= C.5.B0G@= 58= 8E7C3.= 5<B 

C.503C<B .  

   !"#$%&' 4 

;. -. K92352 50B >AB52E2>5@ G25.K0E@= C.7 B. 2425:>252 .B 
50 123;G. 5<B 8E7C7JB 23B.7 0G070;2BL= . 

 !"#$%&' 8 

<. !B 0 .97?G6= 5<B C.503C<B 58= /6E8= 23B.7 4000, B. 
K92352 /6>07 /293/0A C:507C07 23B.7 8E7C3.= 

(i) G25.4F 35 C.7 65 25JB, 
 !"#$%&' 6 

(ii) G25.4F 5 C.7 35 25JB. 
 !"#$%&' 7 
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 !"# 1#$ $%&'( $ 

 

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

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

)+)% *)(* )*!)'(."$ )! # ("1 ,  2-) 
%'(%& 18 1 3"$ 2010 

)+)% 4"1)." 1 5&1  /).(0&* ! (,)( *: 
1 5&1 %(0  0 ( *%"(6)(  *% %(*%(0&* 

*$."#" *)#(,7.: %)**)'(* (4)  

 

5)1  A 

A1.  ,- -./0123141 546 7 .-89:;:/< 47< 4-=4/46>?< @=A9847@7< 
x)x(f  12A-6 1)x(f , :6- >9B1 x . 

 !"#$%& 10 

 2. +541 C2- @=A9847@7  C1 .102/ /86@C/D   EF:14-6 
@=A1G?< ; 

f

 !"#$%& 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& .  

8.  A :6- 47 @=A9847@7  6@GD16 , 5./=  

.8-:C-46>5< -86BC5<, 4541 6@GD16 546 

f

0xx

)x(flim

 ))x(f lim(
xx

0

, 

:6- >9B1 .8-:C-46>5 -86BC5 .  

 

9. )/ 8-H05:8-CC- G87@6C/./6124-6 :6- 47 :8-I6>? 
.-89@4-@7 4;A 46CJA C6-< ./@/46>?< C14-HE74?< . 

 

:. K6- 4/ :6A5C1A/ 0D/ /./6/A0?./41 .-8-:;:2@6C;A 

@=A-84?@1;A ,g 6@GD16 546 : f

   =)x(g)x(f f )x( )x(g – )x(g)x(f  
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 !"# 2#$ $%&'( $ 

 

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

 

 . ), -./,0123 4567 867 19:80;<7 1=97,8>867 867 
802<7 203? 2:83@5A8>? X :B730 B1, 2: 8, 2CD:.,? 8,= 
E:BD238,? . 

 

!. +5-8,? 203? ;5-1A? ,7,2-F:830 A E03G,/- 8,= 
;38<8:/,= 3H4 8, 37<8:/, 4/0, 8A? ;5-1A? . 

 !"#$%& 10 

 
"#$% B 

$8,7 H3/3;-86 HB73;3 EB7:830 A ;3837,2> 1=97,8>867 867 
6/<7 2:5C8A? 867 23.A8<7 8A?  I 8-JA? :74? %1H:/07,K 
L:70;,K &=;:B,= 18A E0-/;:03 203? :@E,2-E3? . 

M/:? 
 ix
$=9748A83 

i  

2 10 

3 3 

4 10 

5 10 

6 20 
 
&1.  7 A E0-2:1,? 8,= E:BD238,? :B730 E=3,5 73 @/:B8: 8A7 

802> 8,= 3 . 
 !"#$%& 8 

B2. L03 3=30, 73 @/:B8: 8A 2C1A 802>  867 6/<7 2:5C8A? 

867 23.A8<7. 

x

 !"#$%& 7 

&3. L03 3=30, 73 @/:B8: 8A E03;K2371A  867 6/<7 2:5C8A? 
867 23.A8<7. 

2s

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

 

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

 

 !"# $ 

(,-./01 2 34-56/232 xf x3+0x2
–9x+7, 89:4 0,7 

960;<0/1=:, 061><:, . 

$1.  - 2 .?09/:<@-2 3/: 32<.,: A(2,5) /2B ;60?1=CB 
90653/032B /2B f @D.1 34-/.E.3/C F1.G>4-32B ,3: <. 15, 
-0 09:F.,H./. 8/1 0=7=3. 

 !"#$%& 10 

$2. I10 0=7=3, -0 76.,/. /: 861:  

4
2
x

9)x(f

2x
lim  

 !"#$%& 5 
$3. I10 0=7=3, -0 76.,/. /0 0=68/0/0 /2B 34-56/232B 

)x(g = (x)+10. f

 !"#$%& 10 

 !"# % 

A10 <./07E2/C " 90,6-.1 /1B /1<@B x1=0, x2=0+5, x3=0+10 =01 
x4=0+35, 89:4 0 960;<0/1=8B 061><8B . *1 0>6:13/1=@B 
3D./1=@B 34D-8/2/.B /J- /1<K- F,-:-/01 098 /:- /G9: : 

Fi  = 
 

3i7
, ;10 i=1,2,3,4, 

89:4 E >./1=8B 0=@601:B . 
 
%1. L0 09:F.,H./. 8/1 E=25. 
    !"#$%& 7 

%2. L0 76.,/. /1B 3D./1=@B 34D-8/2/.B f1,  f2, f3 =01 f4.

  !"#$%& 8 

%3.  - 2 <@32 /1<C /J- 9060/26C3.J- .,-01 x  =19, -0 76.,/. 
 /2- /1<C /:4 0. 

  !"#$%& 10 
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 !"# 1#$ $%&'( $ -  ! "#$"%&'('  

 

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

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

"#$"%&'./ 0"'&1./ */1"&./ 1)& "$)* (.2) ) 3!) 

#)33)-. 14 2)4./  2011 

","-)5.2"'.  2)6+2) 0"'&1+# $)& "&)# : 

2)6+2)-&1)  1)& #-.&7"&) #-)-&#-&1+# 

#/'.*. #"*& (' : -"##"%&# (4)  

 

6"2) ) 

)1. ,-./ f, g 012 34546/67-89:; -<=45.>-:8; -.2  . ?4 
4320:7@:.: A.8 (f(x) + g(x))B= fB(x) + gB(x). 

289:;<= 7 

)2. +A.: CD9: A.8 984 -<=E5.F-F f 9: 3:072 258-921 .2   
3452<-8EG:8 .238HA 9D68-.2 -.2 -F9:72 x1  ; 

289:;<= 4 

)3. +A.: 984 -<=E5.F-F f CD6:.48 6=F-7/; 41@2<-4 -: D=4 
08E-.F94 ( .2< 3:072< 258-921 .F;;  

289:;<= 4 

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

>) # 084H194=-F :HI5EG:.48 -.8; 708:; 92=E0:; 9: .8; 
2327:; :HI5EG2=.48 28 3454.F5>-:8;.  

289:;<= 2 

?) $: 974 H4=2=8H> H4.4=29> .2 :152; 8-21.48 

3:5732< 9: D@8 I25D; .F 9D-F .89>, 0FC40> RJ6 x . 

289:;<= 2 

@) K84 .F= 345E6/62 974; -1=L:.F; -<=E5.F-F; 8-M1:8 
(f(g(x)))B=fB(g(x)) · gB(x)  

 289:;<= 2 
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 !"# 2#$ $%&'( $ -  ! "#$"%&'('  

 

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

))  +,-./.0 1-2 304256.07/ 809432 89-0: ;:/ 
2<:=;:>.2 2;/.051>32.2 2;= 1-2 3:?7=.07/ 
809432 .  

*+,-)./ 2 

.) @-2 809432 .:3A- 3:2B 30.2C5D.EB 09-2: 
/3/:/40-1B, 2- / >F-.050>.EB 30.2C5D.=.D.2B 80- 
<0;07-, ./ 10%. 

*+,-)./ 2 

0"*1 B 
 

(9-0.2: D >F-,7.D>D 

f(x)  ,    x  4x33x

21. G2 809<0.0 =.: D f(x) 09-2: 4-D>9HB IJ9-/F>  >./ . 2

  *+,-)./ 6 
 
22. G2 809<0.0 =.: D ;27,4H4/B fK(x) 1L0: /5:?= 314:>./ ?2: 

-2 ./ F;/5/49>0.0 .  

*+,-)./ 7 

 
B3. G2 C709.0 .D- 0I2;./31-D .DB 472I:?EB ;27,>.2>DB 

.DB >F-,7.D>DB f >./ >D309/  (1, f(1)).  
*+,-)./ 6 

24. G2 F;/5/49>0.0 ./ =7:/  
x

f(x)

x
lim

4

0
 

*+,-)./ 6 
 
0"*1 3 
(9-0.2: D >F-,7.D>D  

5x2x)x(f  ,     
 

31. G2 C70J09 ./  2- 4-H79M/F30 =.: D 472I:?E 
;27,>.2>D .DB f 8:17L0.2: 2;= ./ >D309/ (-1, 12). 

*+,-)./ 5 
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)%&*$ 3#$  +* 4 $%&'(%$

)2. ,-. =6 /. 012345/ 4- 26-7872-9 :;/ 2<.=:4>?/;/ 7:@ 
A1.<-BC =.1D7:.7@ :@9 7E/D1:@7@9 f 7:. 7@>2F. >2 
:2:>@>?/29  B.- 2x 4x . 

*+,-./0 10 
 

)3. G. .=4H2-I32F J:- :4 7@>2F4 :4>C9 :;/ 2<.=:4>?/;/ 
01F7B2:.- =D/; 7:@/ 2E32F. x=3. 

*+,-./0 5 
)4. G. 01232F :4 2>0.HJ :4E :1-A8/4E ./D>27. 7:-9 

2<.=:J>2/29 B.- :4/ D64/. xKx.  
 

*+,-./0 5 
 

 
 

1"*2    
*- =;LC72-9, 72 I-L-DH29 2E18, =4E ?A-/./ .=J :4E9 =;L@:?9 >-.9 
2:.-12F.9 B.:D :@ H-D1B2-. 2/J9 ?:4E9 4>.H4=4-C3@B./ 72 =F/.B. 
7EI/4:C:;/ >2 BLD72-9 F74E =LD:4E9. )4 ./:F7:4-I4 =4L5A;/4 
7I2:-B8/ 7EI/4:C:;/ fi% ?I2- H-.H4I-B?9 B41E<?9 :-9: 
 (8, 0) M(10, 10) ,(12, 20)  ((14, y() 
E(16, y%) N(18, 10) #(20, 0) 
J=4E y( ,  y% 4- :2:.A>?/29 :;/ B41E<8/ ( B.- % :4E =4LEA8/4E 
 M,(%N#. 
 

 1. G. E=4L4A-7:45/ 4- :2:.A>?/29 y(  B.- y% :;/ B41E<8/ 
( B.- %, ./ 2=-=L?4/ A/;1FO4E>2 J:- @ >?7@ :->C :;/ 
=;LC72;/ 7:@ H-D1B2-. :4E ?:4E9 2F/.- 14200 2E18 B.- 
:4 2E35A1.>>4 :>C>. (% 2F/.- =.1DLL@L4 =149 :4/ 
41-OJ/:-4 D64/. . 

*+,-./0 7 
 

 2. G. 7I2H-.7:2F :4 =4L5A;/4 :;/ 7I2:-B8/ 7EI/4:C:;/ 
fi%. 

*+,-./0 3 
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 !"# 4#$ $%&'( $ -  ! "#$"%&'('  

 

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

 3. ,- .-/-0.12-0/13 4 536-.-7 /86 091/:.;6 02964/</86 
fi% /=7 .-/-64><7 /86 58?<0186 542 @A:6-6 -5B /427 
58?=/@7 /=7 1/-:C13-7 .-/D /= E:DC.1:- 16B7 @/427 . 

)*+,-./ 7 
 4. # E:1FG260= /=7 1/-:C13-7 -54HD0:01 /= 94C<A=0= 16B7 

15:5?@46 1HD5-I 5404F 01 B0427 58?=/@7 @9426 .D61: 
1/<0:17 58?<01:7 /42?D9:0/46 15000 12C; . ,- 
254?4A:0/13 /4 54040/B /86 58?=/;6 542 G- ?DJ426 
-2/B /4 540B . 

)*+,-./ 4 
 5. )4 1>J-EB6 /42 98C342 542 4C3K1/-: -5B /4 54?FA864 

02964/</86 /=7 .-/-64><7 /86 58?<0186 4: 454317 
@A:6-6 -5B /427 58?=/@7 /=7 1/-:C13-7 .-/D /= 
E:DC.1:- 16B7 @/427 .-: /42  4C:KB6/:42 DI46- 136-: 80. 
,- JC13/1 /46 -C:G>B /86 58?=/;6 542 E:.-:4F6/-: /4 
1HD5-I 540B 542 -6-H@C1/-: 0/4 (4 1C;/=>- . 

)*+,-./ 4 
 

0 12&"# (345 6*7/ .8.659*:;+*7/) 
1. $/4 /1/CDE:4 6- ACDL1/1 >B64 /- 5C4.-/-C./:.D  (=>1C4>=63- , 

1I1/-KB>164  >DG=>-).  '5 :<+ 5+643=,>.6. /- G@>-/- 0/4 
/1/CDE:4 .  

2. ,- ACDL1/1 /4 464>-/15;62>B 0-7 0/4 5D68 >@C47 /86 
H8/4-6/:ACDH86 ->@087 >B?:7 0-7 5-C-E4G4F6.  .+ .?46=;?.654 
+5 3=,>.6. .->:D D??= 0=>1380=. M-/D /=6 -549;C=0< 0-7 6- 
5-C-E;01/1 >-K3 >1 /4 /1/CDE:4 .-: /- H8/4-6/3AC-H- .  

3. ,- -5-6/<01/1 @6* 6.6=,-4A @5/ 01 B?- /- G@>-/- .  
4. ,- ACDL1/1 /:7 -5-6/<01:7 0-7 :A+* >1 >5?1 < :A+*  >1 >-FC4 

0/2?B .  N54C13/1 6- 9C=0:>454:<01/1 >4?FJ: >B64 A:- 09@E:- , 
E:-ACD>>-/- .-: 536-.17 .  

5. ,- >= 9C=0:>454:<01/1 9-C/3 >:?:>1/C@ . 
6. MDG1 -5D6/=0= /1.>=C:8>@6= 136-: -54E1./< .  
7. (:DC.1:- 1I@/-0=7 :  /C1:7 (3) ;C17 >1/D /= E:-64>< /86 

H8/4-6/:ACDH86 .  
8. "CB647 E26-/<7 -549;C=0=7 :  10.30 5 .> . 

 
KBC1 "$&DEF&B  

 D"C0# )1'E)BD0# 
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ΑΡΧΗ 1ΗΣ ΣΕΛΙΔΑΣ - Δ΄ ΕΣΠΕΡΙΝΩΝ 
 

 

ΤΕΛΟΣ 1ΗΣ ΑΠΟ 5 ΣΕΛΙΔΕΣ 

ΕΠΑΝΑΛΗΠΤΙΚΕΣ ΠΑΝΕΛΛΗΝΙΕΣ ΕΞΕΤΑΣΕΙΣ 

Δ΄ ΤΑΞΗΣ ΕΣΠΕΡΙΝΟΥ ΓΕΝΙΚΟΥ ΛΥΚΕΙΟΥ 

ΣΑΒΒΑΤΟ 4 ΙΟΥΝΙΟΥ 2011 

ΕΞΕΤΑΖΟΜΕΝΟ ΜΑΘΗΜΑ: ΜΑΘΗΜΑΤΙΚΑ ΚΑΙ  

ΣΤΟΙΧΕΙΑ ΣΤΑΤΙΣΤΙΚΗΣ ΓΕΝΙΚΗΣ ΠΑΙΔΕΙΑΣ 
ΣΥΝΟΛΟ ΣΕΛΙΔΩΝ: ΠΕΝΤΕ (5) 

ΘΕΜΑ Α 

Α1. Έστω 1x , 2x ,,..., κx  οι τιμέ̋ μία̋ 

μεταβλητή̋ Χ που αφορούν τα άτομα ενό̋ 

δείγματο̋ μεγέθου̋ ν, κ ν και f1, 

f2,..., κf  οι σχετικέ̋ του̋ συχνότητε̋ 

αντίστοιχα. 

 Να αποδείξετε ότι: 

 α) 0  fi 1 , για κάθε i=1,2,..., κ 
 β) f1 + f2+ ...+ κf =1 

Μονάδε̋ 7 

Α2. Πότε μια συνάρτηση f λέγεται συνεχή̋ στο 

πεδίο ορισμού τη̋ Α; 

Μονάδε̋ 4 

Α3.  Πότε λέμε ότι μία συνάρτηση f είναι 

παραγωγίσιμη σε ένα σημείο x0 του πεδίου 

ορισμού τη̋ Α; 

Μονάδε̋ 4 

Α4. Να χαρακτηρίσετε τι̋ προτάσει̋ που 

ακολουθούν, γράφοντα̋ στο τετράδιό σα̋ δίπλα 

στο γράμμα που αντιστοιχεί σε κάθε πρόταση τη 

λέξη Σωστό, αν η πρόταση είναι σωστή, ή 

Λάθο̋, αν η πρόταση είναι λανθασμένη.  

α) Αν x>0, τότε )( x =
x

1
 

β) Αν μια συνάρτηση f είναι παραγωγίσιμη σε 

ένα διάστημα Δ και ισχύει )(f x( >0 για κάθε 
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ΑΡΧΗ 2ΗΣ ΣΕΛΙΔΑΣ - Δ΄ ΕΣΠΕΡΙΝΩΝ 
 

 

ΤΕΛΟΣ 2ΗΣ ΑΠΟ 5 ΣΕΛΙΔΕΣ 

εσωτερικό σημείο Δ, τότε η f είναι γνησίω̋ 

αύξουσα στο Δ. 

γ) Η αθροιστική συχνότητα Νi μια̋ κατανομή̋ 

εκφράζει το πλήθο̋ των παρατηρήσεων που 

είναι μικρότερε̋ ή ίσε̋ τη̋ τιμή̋ xi. 

δ) Στην κανονική κατανομή το 95% περίπου 

των παρατηρήσεων βρίσκεται στο διάστημα ( x 

– s, x + s), όπου x  η μέση τιμή και s η 

τυπική απόκλιση.   

ε) Η διάμεσο̋ (δ) ενό̋ δείγματο̋ ν 

παρατηρήσεων οι οποίε̋ έχουν διαταχθεί σε 

αύξουσα σειρά ορίζεται πάντα ω̋ η μεσαία 

παρατήρηση. 

 Μονάδε̋ 10 

ΘΕΜΑ B 

Δίνεται η συνάρτηση f με f(x)=2–
x

κ
, κ  , x 0.  

Β1. Να δείξετε ότι η συνάρτηση g με 

g(x)=x )x(f ( +f(x) είναι σταθερή. 

Μονάδε̋ 6 

Β2. Να υπολογισθεί η τιμή του κ, αν 

γνωρίζουμε ότι η γραφική παράσταση τη̋ 

συνάρτηση̋ f διέρχεται από το σημείο 

Α(3,1). 

Μονάδε̋ 6 

Για κ =3: 

B3. Nα βρεθεί η εξίσωση τη̋ εφαπτομένη̋ στο 

σημείο Β(1,f(1)) τη̋ γραφική̋ παράσταση̋ 

τη̋ f.  

Μονάδε̋ 7 

Β4. Να υπολογισθεί το εμβαδόν του τριγώνου 

που έχει κορυφέ̋: την αρχή των αξόνων και 

τα σημεία στα οποία η εφαπτομένη του 
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ΑΡΧΗ 3ΗΣ ΣΕΛΙΔΑΣ - Δ΄ ΕΣΠΕΡΙΝΩΝ 
 

 

ΤΕΛΟΣ 3ΗΣ ΑΠΟ 5 ΣΕΛΙΔΕΣ 

ερωτήματο̋ Β3, τέμνει του̋ άξονε̋ xx x και 

yy y.  

Μονάδε̋ 6 

 

ΘΕΜΑ Γ  

Υποθέτουμε ότι οι θερμοκρασίε̋ (σε C
o ) σε 

μία περιοχή κατά τη διάρκεια ενό̋ 24ώρου 

προσεγγίζονται από τι̋ τιμέ̋ τη̋ συνάρτηση̋  

θ(t)=t–4 t +α, όπου α   και t (0,24] ο 

χρόνο̋ σε ώρε̋. 

Γ1. Να αποδείξετε ότι για t (0,4] η θερμοκρασία 

μειώνεται και για t (4,24] η θερμοκρασία 

αυξάνεται. 

Μονάδε̋ 7 

Γ2. Να υπολογίσετε την τιμή του α αν 

γνωρίζετε ότι η ελάχιστη θερμοκρασία τη̋ 

περιοχή̋ εντό̋ του 24ώρου είναι -1 C
o . 

Μονάδε̋ 6 

Γ3. Για α=3 να βρείτε τι̋ ώρε̋ που η 

θερμοκρασία τη̋ περιοχή̋ είναι 0 C
o .  
Μονάδε̋ 5 

Γ4.  Να υπολογίσετε το   
4t

lim
4
im

16t

)t(

2
1

(θ
 

Μονάδε̋ 7 
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ΑΡΧΗ 4ΗΣ ΣΕΛΙΔΑΣ - Δ΄ ΕΣΠΕΡΙΝΩΝ 
 

 

ΤΕΛΟΣ 4ΗΣ ΑΠΟ 5 ΣΕΛΙΔΕΣ 

ΘΕΜΑ Δ  

Οι ηλικίε̋ των εργαζομένων σε μια εταιρεία 

έχουν ομαδοποιηθεί σε 4 κλάσει̋ ίσου 

πλάτου̋, όπω̋ εμφανίζονται στον παρακάτω 

πίνακα συχνοτήτων.  
 

 

 

ΗΛΙΚΙΕΣ 

(χρόνια

) 

ix  iν  fi % Νi Fi % ii xν  

[25,   

)  
  x    

   [   

,    ) 
  x+20    

[   ,   

) 
  2x    

[   ,   

) 
  x

2
–6x 50   

ΣΥΝΟΛΟ       
 

 

Δ1. Να βρεθούν οι σχετικέ̋ συχνότητε̋ fi % 

i=1,2,3,4 

Μονάδε̋ 6 

Δ2. Αν η διάμεσο̋ τη̋ κατανομή̋ των ηλικιών 

είναι δ=50 χρόνια, να αποδείξετε ότι το 

πλάτο̋ τη̋ κλάση̋ είναι c=10.  

Μονάδε̋ 8 

Δ3. Aφού μεταφέρετε στο τετράδιό σα̋ τον 

παραπάνω πίνακα συμπληρωμένο κατάλληλα, 

να υπολογίσετε την μέση τιμή x των 

ηλικιών.  

  

Μονάδε̋ 6 

Δ4. Πόσοι εργαζόμενοι, των οποίων οι ηλικίε̋ 

ανήκουν στην πρώτη κλάση, πρέπει να 

προσληφθούν, ώστε η νέα μέση ηλικία να 

είναι 40 χρόνια; 

Μονάδε̋ 5 
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