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ǹȈȀǾȈǼǿȈ��Ȉȉȅ1��2ȇ,Ȉ02� ȉǾȈ��ȆǹȇǹīȍīȅȊ 

ǱıțȘıȘ�1 

OȚ�ıȣȞĮȡĲȒıİȚȢ� f, g  İȓȞĮȚ�ȠȡȚıȝȑȞİȢ�ıĲȠ� \ țĮȚ��ıĲȠ� �0, �f� ĮȞĲȓıĲȠȚȤĮ�țĮȚ�ȚıȤȪȠȣȞ�

i) f(0)=0, ii) 
0

lim ( ) 2
x

g x
o

 , iii) 
� �

2

1 1 ( ) Șȝ
( )

x f x x x
g x

x

� � � � �
 

NĮ� ȕȡİȓĲİ�ĲȠȞ�ĮȡȚșȝȩ� f c (0). 

ǱıțȘıȘ�2
H ıȣȞȐȡĲȘıȘ   f   İȓȞĮȚ�ȠȡȚıȝȑȞȘ�ıĲȠ� \ țĮȚ�ıȣȞİȤȒȢ�ıĲȠ�ıȘȝİȓȠ�    x0   4 . 

     AȞ� lim
xo4

f(x)
x � 2

 m  �\  țĮȚ�  g (x)= 2x  �f(x��ȖȚĮ�țȐșİ gx D� ��ȣʌȠȜȠȖȓıĲİ�ĲȠ�  c�g (4). 
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ǱıțȘıȘ�3 

OȚ� ıȣȞĮȡĲȒıİȚȢ� f, g  İȓȞĮȚ�ȠȡȚıȝȑȞİȢ�ıĲȠ� \ țĮȚ�ʌĮȡĮȖȦȖȓıȚȝİȢ�ıĲȠ�ıȘȝİȓȠ�    x0   1. AȞ��İȓȞĮȚ� 

c2 (1)g g(� z1)  0 ��ȞĮ�ȣʌȠȜȠȖȓıİĲİ�ĲȠ�ȩȡȚȠ�� A   lim xf x( ) � f (1)
( ) (1)x x g x go � �

ǱıțȘıȘ�4
ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ  f : o\ \ ��ĲȑĲȠȚĮ�ȫıĲİ��    x

2 d f(x) d 2x2 � 2x �1 ȖȚĮ�țȐșİ x�\ . 

NĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș  f  ʌĮȡĮȖȦȖȓȗİĲĮȚ�ıĲȠ�ıȘȝİȓȠ���țĮȚ�ȞĮ�ȕȡİȓĲİ ĲȘȞ�ĲȚȝȒ� (1)f c . 
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ǱıțȘıȘ�5 
ǲıĲȦ�ıȣȞȐȡĲȘıȘ� :f o\ \  ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ���ȝİ (1) 2f c  ��ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ�

� � � �2

1

1
lim 4

1x

x f f x
xo

� �
 

�
 

i. ȃĮ�ȕȡİȓĲİ�ĲȘȞ�ĲȚȝȒ� � �1f

ii. ȃĮ�ȣʌȠȜȠȖȓıİĲİ�ĲĮ�ʌĮȡĮțȐĲȦ�ȩȡȚĮ���

ǹ��
� � � �2

21

4 3
lim

3 2x

f x f x
x xo

� �

� �

Ǻ��
� �

1

8
lim

Șȝ� ��x

f x x
xo

� �
�

ǱıțȘıȘ�6 

H ıȣȞȐȡĲȘıȘ� f  İȓȞĮȚ�ȠȡȚıȝȑȞȘ�ıĲȠ�\ ��ıȣȞİȤȒȢ�ıĲȠ�ıȘȝİȓȠ�    x0  țĮȚ�İȓȞĮȚ��
    
lim
ho0

f(x0 � 2h)
h

 m , 

m�\ .  NĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ  0( )
2
mf xc  � .

ǱıțȘıȘ�7 

ǹȞ�Ș�ıȣȞȐȡĲȘıȘ� f İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ���țĮȚ�ȚıȤȪİȚ� �f x y��  �f x�� f � y � ȖȚĮ�țȐșİ�
*,x y�\ ��ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș� f  İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� *\ . 

ǱıțȘıȘ�8 

AȞ ȖȚĮ��ĲȘ�ıȣȞȐȡĲȘıȘ� f  İȓȞĮȚ 
� �

2

2

2 3 6, 3 1
( )

1,         1
x x x

f x
x x x
D E

D E

­ � � � � d �° ®
� � � t°̄

,  ȞĮ�ȕȡİȓĲİ�ĲĮ�Į, ȕ �\  

ȑĲıȚ� ȫıĲİ�Ș  f  ȞĮ�İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ�1. 
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ǹȈȀǾȈǼǿȈ��ȈȉȅȊȈ��ȀǹȃȅȃǼȈ��ȆǹȇǹīȍīǿȈǾȈ 

ǱıțȘıȘ�9 
ȃĮ�ȕȡİȓĲİ�ĲȚȢ�ʌĮȡĮȖȫȖȠȣȢ�ĲȦȞ�ʌĮȡĮțȐĲȦ�ıȣȞĮȡĲȒıİȦȞ� 

i. ( ) Șȝf x x x � ii. � � � �ıȣȞ( ) Șȝ � � ���xf x x x S � iii.  
2
5( )f x x 

iv. 5 2( )f x x v. � � � �57 3f x x � vi. � � � �45 2f x x �

ǱıțȘıȘ��0 

ǻȓȞİĲĮȚ�ıȣȞȐȡĲȘıȘ� f : o\ \ ʌİȡȚĲĲȒ�țĮȚ�įȣȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ��ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ�ȠĲȚ�

� �1 3f c �  . 

i. ȃĮ�ȣʌȠȜȠȖȓıİĲİ�ĲȘȞ�ĲȚȝȒ� � �1f c

ii. ȃĮ�įİȓȟİĲİ�ȠĲȚ� � � � �0 0 0f f cc  

iii. ǼĮȞ� � � � � � �Șȝ ıȣȞg x f x f x � ��ȞĮ�ȣʌȠȜȠȖȓıİĲİ� � �0gcc .
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ȆǹȇǹīȍīȅȈ���ǹȃȉǿȈȉȇȅĭǾȈ���ȈȊȃǹȇȉǾȈǾȈ 

ǱıțȘıȘ��1 

ǲıĲȦ�Ș���–���țĮȚ ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� \ ıȣȞȐȡĲȘıȘ�f: \ o \ ȝİ�f( \ )= \ . AȞ�ȖȚĮ�țȐʌȠȚȠ�ıȘȝİȓȠ� 

Į�\  ȚıȤȪİȚ� c�f f �1 D( ) �  ���ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�  f �1  įİȞ�İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ�ıȘȝİȓȠ  x0   D .

ǱıțȘıȘ��2 

i. ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� � � 3 2f x x x � ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȠĲȚ�İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ıĲȘ�

ıȣȞȑȤİȚĮ�ȞĮ�ȕȡİȓĲİ�ĲȘȞ� � � � �1 '
f x� . 

ii. ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� � � 2xf x e x � ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȠĲȚ�İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ıĲȘ�

ıȣȞȑȤİȚĮ�ȞĮ�ȕȡİȓĲİ�ĲȘȞ� � � � �1 '
f x� . 

ǱıțȘıȘ��3 
ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ�  f (x)   x � 1� ln x , x>0. 

i) ǻİȓȟĲİ�ȩĲȚ�Ș�f  İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ȣʌȠȜȠȖȓıĲİ�ĲȠȞ�ĮȡȚșȝȩ�  f
�1(0) .

ii) Ȃİ�įİįȠȝȑȞȠ�ȩĲȚ�Ș�  f
�1  İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ��ȣʌȠȜȠȖȓıĲİ�ĲȠȞ�ĮȡȚșȝȩ� � � � �1 0f � c .

ǱıțȘıȘ��� 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� f (x)   ex � 2 �
ex

ex �1
, x � ln3,  ln6ª¬ º¼ . 

i) ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�f  İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�

ii) Ȃİ�įİįȠȝȑȞȠ�ȩĲȚ�Ș�  f
�1  İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ȞĮ�ȣʌȠȜȠȖȓıİĲİ�ĲȠȞ�ĮȡȚșȝȩ� � �1 10

3
f � § ·c

¨ ¸
© ¹

. 
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ǹȈȀǾȈǼǿȈ��Ȉȉ+1��(ȄǿȈȍȈǾ��ǼĭǹȆȉȅȂǼȃǾȈ 

ǱıțȘıȘ��5 
NĮ�ȕȡİȓĲİ�ĲȘȞ�İȟȓıȦıȘ�ĲȘȢ�İĳĮʌĲȠȝȑȞȘȢ�ĲȘȢ�ȖȡĮĳȚțȒȢ�ʌĮȡȐıĲĮıȘȢ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�

    f(x)  4 � x2  Ș�ȠʌȠȓĮ�ıȤȘȝĮĲȓȗİȚ�ȝİ�ĲȠȞ�ȐȟȠȞĮ�xǯx  ȖȦȞȓĮ  
�S
�

rad. 

ǱıțȘıȘ��6 

ǻȓȞȠȞĲĮȚ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ      f(x)  x2 � x  țĮȚ� g(x)  
D
x
��īȚĮ�ʌȠȚĮ�ĲȚȝȒ�ĲȠȣ�Įz �  ȠȚ�İĳĮʌĲȩȝİȞİȢ�

ĲȦȞ�  Cf  țĮȚ�  Cg   ıĲȠ�țȠȚȞȩ�ĲȠȣȢ�ıȘȝİȓȠ�İȓȞĮȚ�țȐșİĲİȢ� 

ǱıțȘıȘ��7 

ǹȞ� 1C , 2C  İȓȞĮȚ�ȠȚ ȖȡĮĳȚțȑȢ ʌĮȡĮıĲȐıİȚȢ�ĲȦȞ�ıȣȞĮȡĲȒıİȦȞ�
2 1( ) x xf x

x
� �

  țĮȚ�

2( ) 2 6g x x x D � �  ĮȞĲȓıĲȠȚȤĮ��ȞĮ�ȕȡİȓĲİ�ȖȚĮ�ʌȠȚĮ�ĲȚȝȒ�ĲȠȣ�Į Ș�İĳĮʌĲȩȝİȞȘ�ĲȘȢ� 1C  ıĲȠ�ıȘȝİȓȠ�

� �1,  (1)f0  İĳȐʌĲİĲĮȚ�țĮȚ�ıĲȘ� 2C . 
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ȇȊĬȂȅȈ�ȂǼȉǹǺȅȁǾȈ 
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ȉȣʌȠȜȩȖȚȠ�ȈĲİȡİȠȝİĲȡȓĮȢ 

ȈĳĮȓȡĮ 

r  ĮțĲȓȞĮ 

ȀȪȜȚȞįȡȠȢ 

r  ĮțĲȓȞĮ�ȕȐıȘȢ 

h  ȪȥȠȢ�țȣȜȓȞįȡȠȣ 

ȀȪȕȠȢ 

x  ĮțȝȒ�

țȪȕȠȣ 

ȅȡșȠȖȫȞȚȠ� 

ȆĮȡĮȜȜȘȜİʌȓʌİįȠ 

, ,x y z  įȚĮıĲȐıİȚȢ�

ĲȠȣ�ȠȡșȠȖȦȞȓȠȣ 

ʌĮȡĮȜȜȘȜİʌȚʌȑįȠȣ 

ȀȫȞȠȢ 

r  ĮțĲȓȞĮ�ȕȐıȘȢ 

h  ȪȥȠȢ�țȫȞȠȣ 

O  ȖİȞȑĲİȚȡĮ�țȫȞȠȣ 

Ǽ 24 rS  Ǽ 2 rhS �ʌĮȡȐʌȜİȣȡȘ� 

E= 2 rhS + 22 rS �ȠȜȚțȒ� 

Ǽ 26x  Ǽ 2( )xy yz zx� � Ǽ rS O �ʌĮȡȐʌȜİȣȡȘ� 

E= 2r rS O S� �ȠȜȚțȒ� 

34
3

V rS 
2V hSU 3V x V xyz 21

3
V r hS  
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ǹȈȀǾȈǼǿȈ��Ȉȉȅ1��ȇȊĬȂȅ��ȂǼȉǹǺȅȁǾȈ 

ǱıțȘıȘ��8 

ȀȚȞȘĲȩ�Ȃ�țȚȞİȓĲĮȚ�İʌȓ�ĲȘȢ�ʌĮȡĮȕȠȜȒȢ� y x2 ! x, 0 ��ȉȘ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ�ʌȠȣ�ĮʌȑȤİȚ�Įʌȩ�ĲȘȞ�ĮȡȤȒ� 

ĲȦȞ�ĮȟȩȞȦȞ� 3 10 cm Ƞ�ȡȣșȝȩȢ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ĲİĲȝȘȝȑȞȘȢ�ĲȠȣ�İȓȞĮȚ� 0, 2 cm / sec ��ȞĮ�ȕȡİȓĲİ� 

i. ȉȠ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ĲİĲĮȖȝȑȞȘȢ�ĲȠȣ�Ȃ.

ii. ȉȠ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ȖȦȞȓĮȢ� lxT  02 .

ǱıțȘıȘ��9 

ȀȚȞȘĲȩ� țȚȞİȓĲĮȚ� ıİ� ĲȡȠȤȚȐ� ȝİ� İȟȓıȦıȘ� 2 24 4x y�  �� ȉȘ� ȤȡȠȞȚțȒ� ıĲȚȖȝȒ� ʌȠȣ� įȚȑȡȤİĲĮȚ� Įʌȩ� ĲȠ�

ıȘȝİȓȠ� 1 , 3
2

M § ·
¨ ¸
© ¹

 Ș� ĲİĲȝȘȝȑȞȘ� ĲȠȣ� İȜĮĲĲȫȞİĲĮȚ� ȝİ� ȡȣșȝȩ� 2 / secP �� ȃĮ� ȕȡİȓĲİ� ĲȠ� ȡȣșȝȩ�

ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ĲİĲĮȖȝȑȞȘȢ�ĲȠȣ�țȚȞȘĲȠȪ�ĲȘȞ�ȓįȚĮ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ. 

ǱıțȘıȘ�20 

ǻȓȞİĲĮȚ�ȝȚȖĮįȚțȩȢ� z Ș�İȚțȩȞĮ�ĲȠȣ�ȠʌȠȓȠȣ�țȚȞİȓĲĮȚ�ıİ�țĮȝʌȪȜȘ�İȟȓıȦıȘȢ� x y2 2�  2 4 ��ǼȐȞ�ĲȠ� 

ʌȡĮȖȝĮĲȚțȩ�ȝȑȡȠȢ�ĲȠȣ�ȝȚȖĮįȚțȠȪ�İȜĮĲĲȫȞİĲĮȚ�ȝİ�ȡȣșȝȩ� 2 ȝȠȞȐįİȢ�VHF ��ȞĮ�ȕȡİȓĲİ�ĲȠ�ȡȣșȝȩ� 

ȝİĲĮȕȠȜȒȢ�ĲȠȣ�ȝȑĲȡȠȣ�ĲȠȣ�ȝȚȖĮįȚțȠȪ�ȩĲĮȞ�ĲȠ�ĳĮȞĲĮıĲȚțȩ�ĲȠȣ�ȝȑȡȠȢ�İȓȞĮȚ�ȓıȠ�ȝİ���țĮȚ�ĲȠ� 

ʌȡĮȖȝĮĲȚțȩ�ȝȑȡȠȢ�ĲȠȣ�İȓȞĮȚ�șİĲȚțȩ� 
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ǱıțȘıȘ�21 

ǲıĲȦ� z�^ȫıĲİ� 2z  ��ǼĮȞ�Ƞ�ȡȣșȝȩȢ�ȝİĲĮȕȠȜȒȢ�ĲȠȣ�ʌȡĮȖȝĮĲȚțȠȪ�ĲȠȣ�ȝȑȡȠȣȢ�İȓȞĮȚ�ȓıȠȢ�ȝİ�ĲȠ�

ĳĮȞĲĮıĲȚțȩ�ĲȠȣ�ȝȑȡȠȢ�țȐșİ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ� t  ȩʌȠȣ� 0t !  ȝİ� Im( ) 0z z  

i. ȃĮ�ȕȡİȓĲİ�ĲȠ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȠȣ�ĳĮȞĲĮıĲȚțȠȪ�ȝȑȡȠȣȢ�ĲȠȣ�ȝȚȖĮįȚțȠȪ.

ii. ǼĮȞ�Ȃ�Ș�İȚțȩȞĮ ĲȠȣ� z ıĲȠ�ȝȚȖĮįȚțȩ�İʌȓʌİįȠ��ȞĮ�ȕȡİȓĲİ�ĲȠ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ȖȦȞȓĮȢ�

lx02  țĮȚ�ȞĮ�ĮʌȠįİȓȟİĲİ�ȠĲȚ�Ș�İȚțȩȞĮ�ĲȠȣ� z țȚȞİȓĲĮȚ�ıİ�țȪțȜȠ�țĮĲȐ�ĲȘ�ĳȠȡȐ�ĲȦȞ�įİȚțĲȫȞ�

ĲȠȣ�ȡȠȜȠȖȚȠȪ�

ǱıțȘıȘ�22 

ȅ�ȩȖțȠȢ�ȝȚĮȢ ıĳĮȓȡĮȢ�ĮȣȟȐȞİȚ�ȝİ�ȡȣșȝȩ�10 cm3 / sec ��ȃĮ�ȕȡİȓĲİ� 

i. TȠȞ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�İʌȚĳȐȞİȚĮȢ�ĲȘȢ�ıĳĮȓȡĮȢ�ĲȘ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ�ʌȠȣ�Ș�ĮțĲȓȞĮ�ĲȘȢ�

ıĳĮȓȡĮȢ�İȓȞĮȚ���cm. 

ii. ȉȘȞ ĮțĲȓȞĮ�ĲȘȢ�ıĳĮȓȡĮȢ�ĲȘȞ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ�ʌȠȣ�Ș�İʌȚĳȐȞİȚȐ�ĲȘȢ�ĮȣȟȐȞİȚ�ȝİ�ȡȣșȝȩ��
2cm

s
. 

ǱıțȘıȘ�23
ȂȚĮ�ȕȚȠȝȘȤĮȞȓĮ�țĮĲĮıțİȣȐȗİȚ�țĮșȘȝİȡȚȞȐ� x ĲİȝȐȤȚĮ�İȞȩȢ�ʌȡȠȚȩȞĲȠȢ��ȉȠ�țȩıĲȠȢ�ʌĮȡĮȖȦȖȒȢ� 

įȓȞİĲĮȚ�ĮʌȠ�ĲȘ�ıȣȞȐȡĲȘıȘ� �K x� 6x2 �100x � 20 ıİ�¼��Ǿ�ĲȚȝȒ�ʌȫȜȘıȘȢ�țȐșİ�ĲİȝĮȤȓȠȣ�İȓȞĮȚ�

20, 4 21 640x x� �  ıİ�¼�� 

i. ȃĮ�ȕȡİȓĲİ�ʌȩĲİ�Ƞ�ȡȣșȝȩȢ�ȝİĲĮȕȠȜȒȢ�ĲȠȣ�țȑȡįȠȣȢ�İȓȞĮȚ�șİĲȚțȩȢ.

ii. ȃĮ�ȕȡİȓĲİ� ĲȠ� ȠȡȚĮțȩ� țȩıĲȠȢ� țĮȚ� ĲȠ� ȠȡȚĮțȩ� țȑȡįȠȢ�� ȩĲĮȞ� Ș� ȕȚȠȝȘȤĮȞȓĮ� țĮĲĮıțİȣȐȗİȚ� ����

ĲİȝȐȤȚĮ�ȘȝİȡȘıȓȦȢ� 

ǱıțȘıȘ�24
ǹȣĲȠțȓȞȘĲȠ�ĮȞȑȡȤİĲĮȚ�țİțȜȚȝȑȞȠ�įȡȩȝȠ��ȝİ�ȝȒțȠȢ�ǹǺ �����m��Ǿ�țĮĲĮțȩȡȣĳȘ�ĮʌȩıĲĮıȘ�Ǻī�Įʌȩ� 

ĲȠȞ�ȠȡȓȗȠȞĲĮ�İȓȞĮȚ�ȓıȘ�ȝİ����m ��ǼȐȞ�ĲȠ�ĮȣĲȠțȓȞȘĲȠ�țȚȞİȓĲĮȚ�ȝİ�ĲĮȤȪĲȘĲĮ� 45km / h ��ȞĮ�ȕȡİȓĲİ�ĲȠȞ� 

ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȠȣ�ȪȥȠȣȢ�ĲȠȣ�ĮȣĲȠțȚȞȒĲȠȣ�� 
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ǱıțȘıȘ�25 
ȂȚĮ�ıțȐȜĮ�ǹǺ�ȝİ�ȝȒțȠȢ���m İȓȞĮȚ�ĲȠʌȠșİĲȘȝȑȞȘ�ıİ�țĮĲĮțȩȡȣĳȠ�ĲȠȓȤȠ��ȉȠ�țȐĲȦ�ȐțȡȠ�ǹ�ĲȘȢ�

ıțȐȜĮȢ ȖȜȚıĲȡȐİȚ�ȝİ�ĲĮȤȪĲȘĲĮ�9 / minm . 

i. ȃĮ�ȕȡİȓĲİ�ĲȠȞ�ȡȣșȝȩ�ȝİ�ĲȠȞ�ȠʌȠȓȠ�ʌȑĳĲİȚ�ĲȠ�ʌȐȞȦ�ȐțȡȠ�Ǻ�ĲȘȢ�ıțȐȜĮȢ��ĲȘ�ıĲȚȖȝȒ�ʌȠȣ�Ș�

țȠȡȣĳȒ�Ǻ�ĮʌȑȤİȚ���m Įʌȩ�ĲȠ�ȑįĮĳȠȢ�

ii. ȃĮ�ȕȡİȓĲİ�ĲȠȞ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ȖȦȞȓĮȢ�T  ʌȠȣ�ıȤȘȝĮĲȓȗİȚ�Ș ıțȐȜĮ�ȝİ�ĲȠ�ȠȡȚȗȩȞĲȚȠ�

ȑįĮĳȠȢ�ĲȘȞ�ıĲȚȖȝȒ�ʌȠȣ�ĲȠ�ȐțȡȠ�ǹ�ȑȤİȚ�ĮʌȠȝĮțȡȣȞșİȓ���m Įʌȩ�ĲȠȞ�ĲȠȓȤȠ�

ǱıțȘıȘ�26
ǲȞĮ�ĮİȡȩıĲĮĲȠ�ĮȡȤȚțȐ��ȕȡȓıțİĲĮȚ�ıĲȠ�ȑįĮĳȠȢ�ıĲȘ�șȑıȘ�Ǽ�țĮȚ�ĮʌȑȤİȚ����m Įʌȩ�ʌĮȡĮĲȘȡȘĲȒ�ʌȠȣ� 

ȕȡȓıțİĲĮȚ�ıİ�șȑıȘ�Ȇ���ȉȠ�ĮİȡȩıĲĮĲȠ�ĮȞİȕĮȓȞİȚ�ȝİ�ȡȣșȝȩ����m/min��ȃĮ�ȕȡİȓĲİ: 

i. ȉȠȞ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ĮʌȩıĲĮıȘȢ�Ȇǹ�ȩʌȠȣ�ǹ�Ș�șȑıȘ�ĲȠȣ�ĮİȡȠıĲȐĲȠȣ��ĲȘ�ıĲȚȖȝȒ�ʌȠȣ�ĲȠ�

ĮİȡȩıĲĮĲȠ�ȕȡȓıțİĲĮȚ�ıİ�ȪȥȠȢ����m.

ii. ȉȠȞ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ȖȦȞȓĮȢ�ǼȆǹ�ĲȘȞ�ȓįȚĮ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ�

ǱıțȘıȘ�27 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� �f x�   ln x . 

i. ȃĮ�ȕȡİȓĲİ�ĲȘȞ�İȟȓıȦıȘ�ĲȘȢ�İĳĮʌĲȠȝȑȞȘȢ�ĲȘȢ� fC ʌȠȣ�įȚȑȡȤİĲĮȚ�ĮʌȠ�ĲȘȞ�ĮȡȤȒ�ĲȦȞ�ĮȟȩȞȦȞ� 

ii. ȈȘȝİȓȠ�Ȃ�țȚȞİȓĲĮȚ�ıĲȘȞ� fC țĮȚ�ȑıĲȦ�ǹ��Ǻ�ȠȚ�ʌȡȠȕȠȜȑȢ�ĲȠȣ�ıĲȠȪȢ�ȐȟȠȞİȢ� ' ,  'x x y y ĮȞĲȓıĲȠȚȤĮ��

ǼĮȞ�Ș�ĲİĲȝȑȞȘ�ĲȠȣ�Ȃ�ĮȞȒțİȚ�ıĲȠ�įȚȐıĲȘȝĮ� � �0,1 ȞĮ�ȕȡİȓĲİ�ĲȠ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȠȣ�İȝȕĮįȠȪ�

ĲȠȣ�ȠȡșȠȖȦȞȓȠȣ�ȅǹȂǺ�ĲȘ�ıĲȚȖȝȒ�ʌȠȣ�Ș�ĲİĲȝȘȝȑȞȘ�ĲȠȣ�Ȃ�İȓȞĮȚ�ȓıȘ�ȝİ� 3e� ��İĮȞ�ȖȞȦȡȓȗİĲİ�ȠĲȚ�Ƞ�

ȡȣșȝȩȢ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ĲİĲĮȖȝȑȞȘȢ�ĲȠȣ�Ȃ�İȓȞĮȚ� e
s
P

ǱıțȘıȘ�28 
Ǿ�șȑıȘ�İȞȩȢ�ȣȜȚțȠȪ�ıȘȝİȓȠȣ ʌȠȣ țȚȞİȓĲĮȚ�ʌȐȞȦ�ı¶�ȑȞĮȞ�ȐȟȠȞĮ įȓȞİĲĮȚ�Įʌȩ�ĲȠȞ�ĲȪʌȠ�

    x  x(t )  t 3 � 9 �t 2 � 24 �t ��ȩʌȠȣ  t  Ș�ĲȚȝȒ�ĲȠȣ�ȤȡȩȞȠȣ��ȝİĲȡȘȝȑȞȠȢ ıİ�sec��ǺȡİȓĲİ:  

i. ĲȚȢ�șȑıİȚȢ�ĲȠȣ�ȣȜȚțȠȪ�ıȘȝİȓȠȣ�ȩĲĮȞ�Ș�ĲĮȤȪĲȘĲĮ�ĲȠȣ�İȓȞĮȚ�ȝȘįȑȞ�
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ii. ĲȚȢ�șȑıİȚȢ�ĲȠȣ�ȣȜȚțȠȪ�ıȘȝİȓȠȣ ȩĲĮȞ�Ș�İʌȚĲȐȤȣȞıȘ�ĲȠȣ�İȓȞĮȚ�ȝȘįȑȞ�

iii. ĲȘȞ�ĲĮȤȪĲȘĲĮ�țĮȚ�ĲȘȞ�İʌȚĲȐȤȣȞıȘ�ĲȠȣ�ȣȜȚțȠȪ�ıȘȝİȓȠȣ�2 sec ȝİĲȐ�Įʌȩ�ĲȘȞ�ĮȡȤȒ�ĲȘȢ�

țȓȞȘıȒȢ�ĲȠȣ�

ǱıțȘıȘ�29 
TȠ�ȝȒțȠȢ�x  İȞȩȢ�ȠȡșȠȖȦȞȓȠȣ�ȝİȚȫȞİĲĮȚ�ȝİ�ȡȣșȝȩ���cm/sec țĮȚ�ĲȠ�ʌȜȐĲȠȢ� y ĮȣȟȐȞİĲĮȚ�ȝİ�

ȡȣșȝȩ���cm/sec��ǵĲĮȞ�x=12 cm țĮȚ�y=5 cm��ȞĮ�ȕȡİȓĲİ�ĲȠ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ� 

i. ĲȠȣ�İȝȕĮįȠȪ,

ii. ĲȘȢ�ʌİȡȚȝȑĲȡȠȣ,

iii. ĲȦȞ�ȝȘțȫȞ�ĲȦȞ�įȚĮȖȦȞȓȦȞ�ĲȠȣ�

ǱıțȘıȘ�30 
ǻȓȞİĲĮȚ�ȠȡșȒ�ȖȦȞȓĮ�xOy��ǻȪȠ�ȣȜȚțȐ�ıȘȝİȓĮ�A țĮȚ�B ȟİțȚȞȠȪȞ�ĲĮȣĲȩȤȡȠȞĮ�Įʌȩ�ĲȘ�țȠȡȣĳȒ�O țĮȚ�

țȚȞȠȪȞĲĮȚ�İȣșȪȖȡĮȝȝĮ�țĮĲȐ�ȝȒțȠȢ�ĲȦȞ��ʌȜİȣȡȫȞ Ox țĮȚ�Oy ȝİ�ıĲĮșİȡȑȢ�ĲĮȤȪĲȘĲİȢ�

    v$  4m / sec      v%  5m / sec  ĮȞĲȓıĲȠȚȤĮ��NĮ�ȕȡİȓĲİ�ĲȠȞ�ȡȣșȝȩ�ȝİĲĮȕȠȜȒȢ�ĲȠȣ�İȝȕĮįȠȪ�E ĲȠȣ�

ĲȡȚȖȫȞȠȣ�OAB țĮĲȐ�ĲȘ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ� 0t =2 sec . 

ǱıțȘıȘ�31 
ȀȚȞȘĲȩ�Ȁ ȟİțȚȞȐ�Įʌȩ�ĲȠ�ȐțȡȠ�ǹ ȘȝȚțȣțȜȓȠȣ�įȚĮȝȑĲȡȠȣ�ǹǺ=4m țĮȚ�țȚȞİȓĲĮȚ�ʌȐȞȦ�ı¶�ĮȣĲȩ. 

ǹȞ�Ƞ�ȡȣșȝȩȢ�ȝİĲĮȕȠȜȒȢ�ĲȘȢ�ȖȦȞȓĮȢ� KABZ
� �

  İȓȞĮȚ��–1 rad/sec��ȞĮ�ȕȡİȓĲİ ĲȘȞ ĲĮȤȪĲȘĲĮ�ĲȘȢ�

ʌȡȠȕȠȜȒȢ�ĲȠȣ�Ȁ ʌȐȞȦ�ıĲȘ�įȚȐȝİĲȡȠ�ǹǺ țĮĲȐ�ĲȘȞ�ȤȡȠȞȚțȒ�ıĲȚȖȝȒ�ʌȠȣ�İȓȞĮȚ� 0 60Z Z
� �

  q . 




