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H& 4�$(� L�� �Z:.( 
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��& �, *��^ �4 � ZH& �� -0 �B A�4Z& 4�$(� �

-0�4  ���-H
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2- $H
���B �$04 �, '�)& ��W, 7�� G��O �0 �� �� 74$(. 

 

 

3-  G,e(>=< $���l�B. 

20-        300-     �    15-          15   +�     )14+(-         )14-  +(   �      7           )7-(-      

4- $���# G�4 �B �� ��3 7�0 t��j� � k;: M^�O. 

                           ) =18-(- )20-) =                                   (3-) + (8(+ 

                           ) =4 (+– )7) =                                     (+5-) +(6-( 

5- $���# G�4 �B �� ��3 7�0 -H
b� � ��� M^�O. 

                          ) =12-( ÷)60  (+                                   ) =5-( ×)9-( 
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6- $���# G�4 �B *�H.;( %�d&� VH��� G��(� �B �� ��3 7�0 *��P( M^�O. 

                          =7-3×4÷48-                                            =3×8+15-     

                        ) =2-7-( ×)5+4-(-                                =2+35÷5×7-11     

7- $���# G�4 �B �� ��3 7�0 *��P( M^�O. 
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13- R�� ( ��b&C,B,A �$�04 �, '�)& �� 74�$(� �\ 

A= 

B= 

C= 

� (O �0 �B ��B�, 7���[ 7�04$($H
���B �� G��. 
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1
2,

2

3
,1/5,

18
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,

5

3
- −− $H
���B 1�$: V���, '�Q, �4 ��. 
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15- $H
���B ���[ 7�04$( �B k;: A� ��3 7�0��W, 7��B. 
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17- R�� ( �
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1
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1
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���B �P��b� *��^ �B ��. 
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18- �i 7�0�:$H�� M,�� V���, �
� �B �� ��. 
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20- $���# G�4 �B �� ��3 7�0 *��P( M^�O. 

( )

=+÷−=−÷−

=+÷−=+÷−

=−×−=−×+

7)(13)(
5

11

2

1
1

5

2
0/3

7

4

8

3
9

4

4

3

7

2

5

4

)()(

)()()(

)()()()(

 

21-  ��$b, ��3 7��
� �4m $���# G�4 �B ��. 

100
1

.........
6

7

5

6

4

5
=

+
××××

m

m
 

 

 

 

���� �(��( )�*+� , -�.  



  ����� ���	
�� 8 

16 

 

 

 

22- $���# G�4 �B �� ��3 7�0 *��P( M^�O. 

  =×+−
12

5

5

3

15

4
)()R�� 

=−÷− )()(
10

9
2

5

3
)� 

( ) =−+÷





−−− 29

12

5

8

1
)()()} 

=−−+
2

1

4

3

3

2

6

5
)4 

 

 

 

 

 

 

 

 

 

 

 

 

�/�0�� 

 



   ����� ���	
��8 

17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

���� ��� 



   ����� ���	
��8 

18 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ���� ��� ������ ���� 



   ����� ���	
��8 

19 

 

e��� ����! ��* f��� �7 g��� �* >2� �* 6*�Q TU! ��/�31 �*R��( )$ �/ �� ���-��� Z��* 

1 $H&ZB G,e( �� V���, 7 ���Z[. 

R�� (�
� ?�QI, −
3

( 2 )
4

�G�� %�$� 

1( 3
2

4
                      2( -2

3

4                   3( 
11

-
4

               4( -
11

4 

� ( c��;& �ab&
3

25−
 �4��4 ���/ �ab& �4 %�$� LHB 

1(8-  �9-                      2( 7-  �8-                   3 (7-  �6-          4( 
5

1
56, −− 

} (*��P( M^�O 
5

0
2

23

23
24 ×  �B G�� �B��B: 

1 (       �j^                   2 (24                          3 (25                4 (50 
4 (���[ ��3 4�$(� 3� A� %�$� G
H& � 

1(36                          2(0                             3( 3              4(1 

1 

2 $H�� ��), �� �.;: �0 �	��4�& �� �	��4. 

R��( G�� ���[ 4$( A� �IHPf 4$( �0(              ) . 

� ( LHB5-  �6- 4��$& 4�:� �����[ 4$((                ) . 

} ( ?�QI,�j^ �B G�� �B��B �j^(              ) . 

4 ( 4$(100-  7 �.^�2 �4-١١٠<x<-٧٠ 4��4 ���/(            ) . 

1 

3 $H�� M,��. 
1-  4$( �0 -H
b� M^�O)�j^ Z: �B (�v� ����/ �B ...............$��B �,. 
2-  ?�QI,4/9- �B G�� �B��B.................... 
3-  LHB7-  �8- ......... ..........4��4 4�:� ���[ 4$(. 
4- 4$( ��;/���F\ �j�, 4$( L��� u�ZB 7 ����/ .................G��. 

1 

4 $���# G�4 �B �� M^�O. 

) =5-(×3÷45+15- 

 =50 ......+ + 4+ 3 + 2+1 

2 
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 �ab& 7�� v�[�i A�

1
4

4
 4��4 ���/ .  1�Yf �B ���0 v�� ��

2

1
1      %�Yd&� �Y0 �Yj�, GYF: �4 

$04 �, . 3� h�5  �$�� �, 7� �ab& �\ �B v��)*�H.;(( 

 

5/1 

6 R��(  ��b&
5

3
,

5

1
2 − $H04 '�)& ��3 ��W, 7�� ��. 

 

 

�( $H
���B �� G��O �0 �B �8��	, 4$(. 
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5/1 

7 $���# G�4 �B �� MB�b, MHa	
, GO�
, � _HW,. 

                                              P= 
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10 $���# G�4 �B �� ��3 7�0 *��P( M^�O. 
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11  7�04$( LH�&�H,
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1
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7
− $���# G�4 �B ��. 

 

5/1 
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3  c:��, � *��^ T�;d, �� $H
���B400 4��. 
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 $&�� �, -H
b� �	�4 �� �B �IHPf 4�$(� : 4�$(�1�� 4�$(� �V��, 4$( � A� . 

۩ �����F :  

 $�&�, 74$( �� �IHPf 7�04$( �Bb  �0 �$&��;� �G�� ��l� c�B �0 '# �B 7�0 �H.( %�
b, ��

 4$(b  $���[ �,. 

◄ 1�g,: 

18  �9  �6  �3  �2  �1  : �IHPf 7�0 �$&��;�18 

7  �1  : �IHPf 7�0 �$&��;�7 

۩ ?�� ���: 

 _b2 �� �IHPf 7�04$( �B2  �$&��;�)4$( 4�i � A�( $���B �	��41�� 4$( $���[ . 

 $�&�,: 

 

۩ �9�/ ���: 

 3� cHB �� �IHPf 4$( �0 �B2 �;�4$( �$��B �	��4 �$&� V��, $���[ . $�&�,18. 

* 3� �� u�ZB �IHPf 4$( �4 ��� M^�O *��^ �B '��� �, �� V��, 4$( �0 A� G��&. 

 $�&�,: 

5×2=10       �3×4=12     �7×3=21 

 

��%� :4$( A� V��, �& � G�� 1�� �&. 

۩ R .Z.O � Z.Z.Z: 

�.%. 4$( �4 %: 	), 1�� 7�0 �$&��;� ��� M^�O ���Q� L��� -� �B s�)�	;� '���( 

 �	
»2 « 

')�%4 5�$��� 6�78 

 .... %19  %17  %13  %11  %7  %5  %3  %2 
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s.%.4$( �4 % :    ���YQ� L��Y� cHB �B s�	),�H` � s�	), 1�� 7�0 �$&��;� ��� M^�O)  '��Y�

�	)HB( 

 *� �[�.%.�B��B 4$( �4 % A�  4$( �4 '# -H��[ �$��B 1�� -0 �B GP
&)L��P	,( $�	
0. 

◄1�g, : 

1) =49  �15      (  �1) =11  �7      (    �1 =)9  �8 ( 

 

1-  ����	, 4$( �4 �0)-0 �� G)� ( 1�� -0 �B GP
&)L��P	, ($�	
0.1) =15  �14( 

2- $&� 1�� -0 �B GP
& *��j	, 1�� 4$( �4 �0 .1) =17  �5( 

3- s.%.4$( �4 % L��P	, �0 '# ��� M^�O 4�� �, . 

◄ 1�g,: 

3575[5,7]1(5,7) =×=⇒= 

4- 1�� -0 �B GP
& V��, 4�$(� 3� �|IB $&� .1) =27  �25( 

5- $�	
0 V��, 4$( 4�i Z: �B c��0 ��|, 7 �;0 �$��B 1�� 74$( �[�. 

6- $�	
0 V��, ZH& c��0 ��|, 7 �;0 �$��B V��, 74$( �[�. 

۩ ?�� '�7��� )$$S 

 1�B�` v��)'4�� A��: (        �Y0 �4 '�Y\ � �$Y� RY)� �&�Y&�� $�;Y)&�4 L	
������ _��� v�� L��

$( 3� 74�$I� �.O�,G�� ��F), 1�B�` v�� �B �$&�� �, ylO 1�� �H` 7�04. 

T(��/  : 

1 ( 4$(1  -H&3 �, _i ��)V��, �& � G�� 1�� �& A� 4$(( 

2 ( 7�0 ��|, 7 �;02  4�i Z: �B2 -H&3 �, _i ��. 

3 ( 7�0 ��|, 7 �;03  4�i Z: �B3 -H&3 �, _i ��. 

4 ( 7�0 ��|, 7 �;05  4�i Z: �B5 -H&3 �, _i ��. 

#��  
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 �B �� -H��B ���� 4$( �B �� -H04 �, �,�4� ���: �� �� 1�� 4�$(� 7�0 ��|, '43 _i VH��� L��

 ��ld,)kB�, ($��B �� u�ZB ��$� �4�4 4$( L��� u�ZB 3� '#. 

◄1�g, :  3� 4�$(� 7��B �� 1�B�` v�� �[�1  ��80     ��Y|, $Y��B �Y� ���� 4$( L��i# �-��B ��� �B

�G�� $�\ -H&ZB _i �� c��0  4$(7  ���3 G�� :804972 <= 

 3� $IB 1�� 4$(7  4$(11  �� $��B �,80121112 >= 

۩  '4�� -H
b� v��)7��l� c�B( 
 �B �� 4$( '# �V��, �� G�� 1�� 74$( �Q��� �H�)� 7��B 1�� 7�04$Y(     v�lY: 3� �Y� AY\��

�� �4�P& ��l� c�B %�$� �H0 �B �[� �-H�� �, -H
b�G�� V��, *��^ L�� �H` �4 � 1. 

◄ 1�g,: 

 4$( ��#97 � G�� 1��            997 ≅ 

97  �B ��2  �3  �5  �7 -H�� �, -H
b�. 

 

 

 

 

 4$(97  4�$(� 3� A� �H0 �B2  �3  �5  �7  h� G
H& ��l� c�B97 G�� 1�� 74$(. 

* 	�� 7��l� c�B $(��/ 3� '��� �, 7��l� c�B �44�� �4�j. 

*  �B }�3 4$( �02 G�� ��l� c�B. 

*  �B 74$(3  �B '# %�/�� T�;d, �� G�� ��l� c�B3 $��B ��l� c�B. 

*  �B 74$(5  '# '�Q� �� G�� ��l� c�B0  ��5 $��B. 

◄?�\/ : 4$( '4�B V��, �� 1�� �H�)� 7��B171 � -���4 3�H& -H
b� $�\ �B �g��$O 

13/1173 ≅ 

h�  4�$(� �B 7��l� c�B $��B13  �11  �7  �5  �3  �2  ��I� -H�� ����B ��6 -H
b�. 

97 
8- 

17 
16 

2 
48 

97 
9 

07 
6 

1 

3 
32 

97 

5 

47 
45 

5 

19 

97 

7 

27 
21 

7 

13 

1 2 6 
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1- $H�� ��), �� ��3 *e;: �	��4�& �� �	��4. 

R�� ($&��4 �$&��;� �4 M/�$O �IHPf 7�04$( 7 �;0. 

� (G�� 1�� 74$( 1�� 4$( �4 k;: M^�O. 

} (
0 V��, c��0 ��|, %�;� �$��B V��, 74$( �[�$�	. 

4 (s �$���B 1�� -0 �B GP
& 4$( �4 �[�.%.�0 '# ��� M^�O 4�� �, �0 '# %. 

Y0 ($&� 1�� -0 �B GP
& ����	, �IHPf 4$( �4 �0. 

� ( 4$(327 G�� 1�� 74$(. 

3 ( M^�O7×13 G�� V��, 74$(. 

2- $H�� M,�� �� ��3 *e;:. 

R�� ( �;/� �4 1�� 4$( L��� A\�� .................. �,$��B. 

� ( �;/� �4 1�� 4$( L��� u�ZB ...................$��B �,. 

} ( �B �B��B �;/� A� 1�� 4�$(� T�;d, ......................G��. 

4 ( 4$( ..............V��, �& � G�� 1�� �&. 

Y0 (4$( ��IHPf 4$( L��� A\�� ..............G��. 

� ( _b2 1�� 4�$(� .............c���# $&��4 �.Ha	
,.) �4 � A�( 

3 ( 7�0 ��|, �,�;�17  3� �H`17 ..................  ...$�	
0.)V��,�1��( 

3- $H&ZB G,e( �� V���, 7 ���Z[. 

R�� (�G�� 1�� ��3 4�$(� 3� A� %�$� 

1(39           2  (64               3 (67                4 (91 

 

 �	
 ������ ���� �»2« 
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�(  3� �� A\�� V��, 4�$(� �,�;�20 �$�	
0 �� $�\ 

1(9              2 (10              3 (11               4 (12  

o (�G�� V��, ��3 4�$(� 3� A� %�$� 

1 (1              2 (31               3 (51                 4 (61 

* ( LHB70  �80 �4��4 4�:� 1�� 4$( $�\ 

1 (1  4$(          2 (2             4$(3 (3             4$(4 (4 4$( 

� ( ���Z[ %�$�G��4�&    �G�� 

1 (1) =7  �12                                      (2 (1) =8  �15( 

3 (1) =13  �5                                     (4 (1) =35  �7( 

4- $H)QB _i 1�� 4�$(� ��4. 

127  �111  �105  �97  �67  �1 

5-  7�04$(4  �9 $�	
0 4$( A� 7 �$&��;� �4 .$H
���B �� 4$( '# ���4 7 �$&��;� z��. 

 

6-  3� �� -� V��, 7�04$( 4�$I� $HO�30  ��18 4�� %e(� 4$( . 3� �� -� 1�� 7�04$( 4�$I� �;�

30 $H
���B ��. 

7- 4�;& k;: -0�B �� 1�� 4$( �4 ���� .'# k;: M^�O  �075 $� .    �B�Y�	&� 4�$Y(� $YH�� �, �Q2

�$&� �4�B $�\ ���� 

8-  1�� 4$( �4 T�;d,99 $��B �, .�$&� %�$� 4$( �4 '# 

9-  1�� 4$( �4 M��j�29 $H�� �$H� �� 4$( �4 '# G�� �$�. 

10-  LHB 1�� 4�$(� 1�B�` -	������ A;� �B60  �80 $H�� �$H� ��. 

 

11- � 7�04$( '4�� 1�B�` v�� �B LHB 1�90  �110 $H�� ��), �� . 
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12-  7�04$( 1�B�` �41  ��70  $H04 w��� ��3 *X��S� �B: 

R�� (�G�� %�$� 4��i �, _i �� 74$( LH��� 

� (�G�� %�$� 4��i �, _i �� 74$( L��i# 

o ( ��|, L��i#5 �G�� %�$� 4��i �, _i �� 

13-  4$(143 ���\ �V��, �� G�� 1�� 

14- I� u�ZB�4�, L�     �4 1�� 4$Y( L��Y� AY\�� $HIY� L� � �;/� �4 1�� 4$( L��� u�ZB $H

G�� �;/� .�G�� �� A\�� c[�ZB�4�, 3� 1�� $�\ $HI� 

 

15- $���# G�4 �B �� ��3 7�0 7��
� M^�O. 

) =30  �20 ) =                        (31  �17   ( 

 =]7  �13 [                            =]32  �48 [ 

16- 6  1�� 4$( �4 ��� M^�O �B��B84 �$�,�$� 4$( �4 '# $��B �, 

 

17-  LHB 1�� 4�$(� 1�B�` -	������ v�� �B100  �120 $H�� �$H� ��. 

 

18- $H�� ��), �� ��3 4�$(� '4�B V��, �� 1�� MH�4 ��� �B. 

R�� (81 

� (127 

o (13×11 

* (37 
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R�4� ��/�3  TU!»2  «)��� �* 
/ ���/ R��( )$ �/ �� ���-�( %��B 

1 $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R�� (� �[�.%.$�	
0 1�� -0 �B GP
& 4$( �4 '# �$��B A� �B��B 4$( �4 %. 

� (G�� 1�� 74$( 1�� 4$( �4 �0 ��� M^�O. 

} ( �;/� �� 1�� 4$( L��� A\��101 G��. 

4 ( 4$(51 G�� V��, 74$(. 

2 

2 

 
 

$H�� M^� p\ G;� �4 ]HW^ 7�0 ���: �B �� G��� G;� 7�0 �.;: 3� A� �0. 

� G;�G�� G;� p\ 

�;/� �4 1�� 4$( L��� u�ZB  9 

 �B �� 74$(11 G�� ��l� c�B 97 

 ��|, � V��, 74$(7 91 
 

5/1 

3 $H�� ���	&� �� ]HW^ 7 ���Z[. 

R�� (�G�� 1�� 74$( ���Z[ %�$� 

1 (81                      2 (91                 3 (41                    4 (21 

� (�$�	
0 1�� -0 �B GP
& ����;0 ���Z[ %�$� 

1 (        V��, 4$( �4  2 (      V��, 4$( A� � 1�� 4$( A�     3 (     4�2 4$( �44 (1�� 4$( �4 

} ( 3� �� A\�� V��, 4�$(� 7 �;020 �$�	
0 �� $�\ 

1 (9                     2 (10               3 (11                        4 (12 

5/1 

4 $H�� M,�� �� ��3 *e;:. 
R�� ( 4$( �;/� A� V��, 4$( L��� A\�� ...................G��. 
� (s �$���B 1�� -0 �B GP
& 4$( �4 �[�.%. �B G�� �B��B �0 '# %. ........................ 
o ( 4$( 1�� }�3 4$( �F�� ..................$��B �,. 
* ( 4$( ................V��, �& � G�� 1�� �&. 
 

2 
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5  '�	� 4�$(� 3� A� �0A  '�	� 4�$(� 3� �Q� �B ��B  -0 �B GP
& 4$( �4 �0 �� 7��f �B $H�� M^�
�$���B 1�� 

A B 

21 15 
6 16 

14 7  

75/0 

6 R�� (H
���B 1�� 4$( �4 ����	, �� $)-0�� G)� ($���B ................. . �.............. 

� ( 4�$(� LHB �451  �41  �31  �21  3� $����P( 1�� 4�$(�........................... : 

1 

1 

7  LHB 1�� 4�$(� 1�B�` v�� �B60  �80 $H�� �$H� ��. 

 

2 

8 7$F,  4$( '4�B V��, �� 1�� LHHI� 7��B143  '# �B ��2  �3  �5  �7    �HY0 �YB '�\ � 4�;& -H
b�

4�� �2�I, 1�� 74$( �� '# �4�P& ��l� c�B A� . w��� �	��47$F, $H�� ����B ��. 

 

5/1 

9  ��3 4�$(� $H�� ����B MH�4 ��� �BV��, �� $&� 1��� 

R�� (103 

� (53 

} (100100100 

5/1 

10  LHB 74$(180  �200 G�� ., �� 1�� �H�)� 7��B  3�YH& -H
b� $�\ �B �g��$O �4$( L�� '4�B V��

1�g, ��� �B �-���4 

 

25/1 

11 R�� ( 1�� 4$( �4 M��j�21 �$�,�$� 4$( �4 '# G�� 

� ($H)QB _i V��, 4�$(� ��4. 

101  �725  �61  �39  �1 

} ( 3� �H` 1�� 7�0 �$&��;� �� $H
���B V��, 4$( A�3  �7 $��B �	��$&. 

1 

 

1 

5/0 
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12 04$( 7�1  ��100 -�� �4�� 1�B�` � �	��& ��. $H04 w��� ��3 *X��S� �B. 

R�� (�G
H\ 4��i �, _i �� 74$( LH��� 

� ( _��� �� 74$( LH���3 �G�� $�\ 4��i �, _i 

} ( 4$(77  �4��i �, _i 74$( �\ _��� 

5/1 

 

13 �Z��: 1��S� : 

 1�� 4�$(� LHHI� 7��B1  ��100  �1�B�` v�� �B67 ( LH,�G�� 74$( �\ 4��i �, _i �� 74$ 

1 

 %��� 1���»9« : 

4�� �, ��3�B -.( MH+W� �B �� c&�4 y�8 ��, 4�� �, �� ��� '# 7��	W, �K� �4 �2�8 �0 7�|2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

$H��B t2�, 



 ����� ���	
��  8  

 

31 

 

 

G�� ��j& �4 73�B A� �73�B L�� . �$&��;� 7 �;0 � $�� �, ���	&� ��3 1�$: 3� 4$( A� 1�� �j&

�0 �B � $&3 �, _i �� 4$( '# 74�$I�   $Y�� �Y, V
� 3�H	,� �G�� �43 _i �� 74�$(� .  %�4 �Yj&

 _i 7�0 �$&��;� 7 �;0 � �4�� ���	&� �� 74$(7 �4���&  74�$(� 4�$I� �B � $&3 �, _i �� '#

4�H[ �, 3�H	,� G�� �43 _i �� .    1�$Y: 7�04$Y( 7 �Y;0 �� $�� �, �$H� �,�4� GB�& �B ��� L��

 _i$&���B .G�� �$&�B �4��4 7�	)HB 3�H	,� �� �
� '���� �4. 

�8� :      �� VYH/� �$Y&ZB _Yi ��P	Y�� �B �� 4$( '# 7�0 �$&��;� � $�� ���	&� 74$( ��Q�3�B �[� 

$�� ���	&� 4$( �4 4�i GB�& �4 $&��� �,! 

10 9 8 7 6 5 4 3 2 1 

20 19 18 17 16 15 14 13 12 11 

30 29 28 27 26 25 24 23 22 21 

40 39 38 37 36 35 34 33 32 31 

50 49 48 47 46 45 44 43 42 41 

60 59 58 57 56 55 54 53 52 51 

70 69 68 67 66 65 64 63 62 61 

80 79 78 77 76 75 74 73 72 71 

90 89 88 87 86 85 84 83 82 81 

100 99 98 97 96 95 94 93 92 91 

 

 

 

"#$� �� ��% 
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۞ 
S+.��=  : �$��Q& ka/ �� ���4 -0 c(e�� �� �f�� �B �	
B 7 �	
Q� _i �0 �B

�I.�$�\ -H��[ �,. 

◄ 1�g,: 

 

 

 * �I.�$�\ ��3 7�0 MQ�$�	
H& ���\ 

 

 

 

۞ 6j��/ 
S+. ��=  :     -0�YB �Y0 �Y���3 7 �Y;0 � -0�B �0 k.� 7 �;0 ��I.�$�\ A� �4 �[�

 �� �I.�$�\ �$���B 7��
,-m	�, [$���. 

 

 

 

 

۞  R�W/ 
S+.��=)D�9(  : 3� �� A\�� '# 7�0 ����3 7 �;0 �� �I.�$�\ �B180   �Y:�4

 �I.�$�\ �$��B �$W,)��� ($���[ . 

    ◄  1�g,: 

�	
3 

�$ ')9:�;< 

=>:?� 5��7�* @9A* 

60 

60 60 

6/2 

6 BC�;* ')9: 

120 120 

120 

120 120 

120 

/D(* 

6/2 
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۞ �S`/ 
S+.��=)��9: (    3� �Y� u�ZYB 7 ����3 A� M/�$O �� �I.�$�\180    �	Y��4 �Y:�4

$���[ ��� �� �Ib, $��B. 

◄ 1�g,: 

 

 

���` c9�/ :  '���4 7 �dH	& �[�180 � �ab& A� 1�O MQ� A� 7� �:�4  4�YH[ ���Y/ MQ� 7�  

 MQ� -H��[ �,'��b� Z��, 4��4. 

���` c9�/ l$�5 :     �Y0 3� ��Y& �Y� G�� MQ� '��b� Z��, �ab& A� -H�� ��), �Q��� 7��B

�4� �3�$&� '�;0 �B � �4�� M^� �$� �4�4 7 �ab& �B MQ� 7�� �ab&  -HY04 �Y, �, .   7 �Yab& �Y[�

     ZY��, *��Y^ LY�� �YH` �4 $��B �, '��b� Z��, �$� �4�4 7 �ab& �G2�[ ���/ MQ� 7�� M^�O

G
H& '��b�. 

)O G�� '��b� Z��,( 

 

 )O G
H& '��b� Z��,( 

 

 

 

   4�Y2 �Y0 k.� 4�$I� �[� � $&��4 '��b� Z��, �$��B }�3 �0 k.� 4�$I� �[� -m	�, 7�0 �I.�$�\ �4

�$���B $&��$& '��b� Z��,. 

◄ 1�g,: 8  ��� 4��4 '��b� Z��, -m	�, �I.�5 4��$& '��b� Z��, -m	�, �I.�. 

 

���  

A A' O 

A B' 
C' 

C A' B 

O 
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8642,7531 ˆˆˆˆˆˆˆˆ ======

۞ ���` ��W/)���` mQ: (     MQY� ��Yb& 7 �Y;0 -H�� �� '# 7�� �� l`�� �[� �� G�� �ai

$&�H[ ���/ -0 7��. 

۞ ���` ��W/ l$�5:    � '�Y;0 �YB � �4�Y� 4�;( _i �B MQ� 7�� �ab& �0 3�   �Y,�4� �3�$Y&   

$��B �, '��b� ��W, �$� -�� _i �G2�[ ���/ MQ� 7�� M^�O �ab& �[� �-H04 �,. 

◄ 1�g,: 

 _i LH/�
�� 7��
	, N.g, �4d  ���3 G�� '��b� ��W,BHAH =. 

 

 

 

 

 

$&��4 '��b� _i '�)��0 k.� 4�$I� �B -m	�, 7�0 �I.� $�\. 

◄ 1�g,: 5  -m	�, �I.�5 W, � '��b� ��6  -m	�, �I.�6 4��4 '��b� ��W,. 

 

 

 

 $�&�, �ai �[�b  _i �4n,m     �$Y�� 4�Yd�� 7��Y
, 7�0 ����3 �0 '# 7�� �� $�� ka/ '��\ �� 

 -H��[ �,m  �Bn G�� 73��,) .m||n ( 

) _i �Bb $���[ ���,.( 

 

 

 

                             

���  

�*�). � 5E��. 

>> 

>> 

m 

n 

b 

1 2 
3 4 

5 6 
7 8 

d 

A B 
H 
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ba
tb

ta
⇒





⊥

⊥

bd
ba

ad
⊥⇒



⊥

 

 

1( 73��, -0�B _i �4 �[�$���P& � �� �0 '#kf�b	, $�04 �, '�)&     G,e( �B � $���[. 

2( '# 7�� $�� ka/ �� 73��, _i �4 �B��, _i �[�8  4�� �, 4�d�� ����3� '# $�� ����3 ��F\ �

$&� 7��
, -0�B '# 3�B ����3 ��F\ �. 

3($&� 73��, -0�B _i A� �B 73��, _i �4                                      . 21

2

1
dd

ad

ad
⇒







 

 

4($&� 73��, -0�B _i A� �B 4�;( _i �4. 

 

 

 

5(G�� 4�;( ZH& 7���4 �B �$��B 4�;( 73��, _i �4 3� �Q� �B �ai �[�. 

 

 

 

 

 
 

 n0.o� '����/: $&� 73��, -0�B �4 �B �4 '# 7��B�� 7�0 k.� �� �I.���F\. 

 T$;��/: ;U�/ 7�0 ����3 �� G�� �(e�X� 73��	,4��4 �. 

 :*�/: 4��4 �;U�/ 7�0 ����3 � 7��
, k.� ��F\ �� G�� �(e�X� 73��	,. 

 '���: $&�B��B '# k.� ��F\ �� G�� �(e�X� 73��	,. 

#��  

"�H<�$ ')9: 

t 

a b 

d 

a 

b 
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۞ n0.o� '����/ '�7 >$X�Q: 

1 ($&� 7��
, � 73��, -0�B ��B�� 7�0 k.�. 

2 ($&� 7��
, -0�B ��B�� 7�0 ����3. 

3 ( R+& �� ���$;0 �0�a/$��� �,. 

4 ($&� M;Q, ���d, 7�0 ����3. 

* $&��4 �� Te�X� 73��	, 7�0 GH^�i 7 �;0 73�� � kB�, �MHa	
,. 

 �`���p: $&� 73��, -0�B '# k.� �4 _b2 �� G�� �I.���F\. 

◄ 1�g,:  ��$b, G�� Te�X� 73��	, ��3 MQ�y,x $���# G�4 �B ��. 

 

 

 

 w���: 

130  =10 - 140  =x � 140  =10  +x 

40  =140 - 180  =y � 180  =140  +y 

 
 

 

R�� ($&���$Q� R+�, 4�;( � 7��
, -0�B �0�a/ kB�, �4. 

� (G
H& kB�, 73�� �0 �,� G�� 73�� �(�& kB�,. 

} ($&� 7��
, -0�B �0�a/ MHa	
, �4. 

4 ($&���$Q� R+�, 4�;( �0�a/ 73�� �4. 

( �0 �$(�/ �B �0 ��� 3� �Q� �� 7� �b&3�� �$��B 4�;����Z�� -U�/ �b&3�� 4�� �, �$H,�&. 

 

#��  

5 

5 

3 

3 

5/3 

5/3 

5/1 

5/1 

5 

140 

y 10X+ 

>> 

>> 
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e��S : �$&� 7��
, -0�B '# 7�0 ��� �� 7� �b&3��LH/�
�� 7��
	, �b&3�� 4�� �, �$H,�&. 

 

 

 

 

1 (     TeY�X� 73��Y	, �-HY�� MY^� -0 �B ����	, ��f �B �� Te�X� 73��	, �0 7�0 k.� _�� �[�

4�� �, MHQ)�. 

2 (�0 7�0 k.� _�� �[� 4�� �, MHQ)� 73�� �-H�� M^� -0 �B ����	, ��f �B �� MHa	
,. 

3 (4�� �, MHQ)� MHa	
, �-H�� M^� -0 �B ����	, ��f �B �� 73�� �0 7�0 k.� _�� �[�. 

4 (4�� �, MHQ)� kB�, �-H�� M^� -0 �B ����	, ��f �B �� kB�, �0 7�0 k.� _�� �[�. 

 * N.g, �0 �.i�4 7����3 T�;d,180 :�4� G��. 

 

 * �I.� $�\ �.i�4 7�0 ����3 T�;d,:                                                )n Te�� 4�$I�( 

 

 * -m	�, �I.�$�\ �.i�4 ����3 A� 7 �3�$&� : 

 

◄ 1�g,: �.i�4 ����3 A� 7 �3�$&�8 �G�� �:�4 $�\ -m	�, �I.� 

( ) o135
8

1080

8

1806

8

18028
8 ==

×
=

×−
⇒=n 

 

۞
8��Q �����  :����3    k.Y� 4�$Y	,� � k.� A� LHB ��$W, �I.�$�\ A� ?r� �0 �4 �� 7�

 �4�� �, MHQ)� ���4�:��i 7 ����3 4�� �, �$H,�& ?r� '#. 

 

��;J KL�  

180×)2-n ( 

n

n 1802 ×− )(
 

(�)*+ ��,� 
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◄?�\/ :  7�0 ����3222 ABC ˆ,ˆ,ˆ  N.g, �:��i 7�0 ����3ABC $�	
0. 

 

 

 

�I.� $�\ �0 �:��i 7�0 ����3 T�;d, 360    ��3 AY� 7 �3�$Y&� � GY�� �:�4   �4 �:��Yi �Y�n 

�B G�� �B��B -m	�, �I.� 
n

360°

. 

 

       G�� �B��B v���d, �H` �.i�4 7 ����3 �4 T�;d, �B �:��i 7 ����3 �0 N.g, �0 �4. 

BAC ˆˆˆ +=1 

 

 

 A� 7�0�a/ 4�$I�n �B G�� �B��B �I.� 
2

3)n(n −. 

◄ 1�g,:6 �\ �I.��4��4 �a/ $ 

×
= =

3
9

2 2

6 ×(6 - 3) 6 

 

 

 

 

 

 

 

1 

A C 

B 

C 

B A 

٢ ١ ١ ٢ 

٢ 
١ 
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��W�/� 4o�q� 

۞�I.�$�\ 

1- �G�� �I.�$�\ ��3 7�0 MQ� 3� A� %�$� 

 

 

 

 

2- $H�� ��), �� ��3 *e;: �	��4�& �� �	��4. 

R�� ($&��4 '��b� Z��, -m	�, 7�0 �I.� $�\ 7 �;0. 

� (4�� �, �	j[ �I.� $�\ �	
B �	
Q� _i �0 �B. 

} (G�� -m	�, �I.� �� A� LH/�
�� 7��
	, N.g,. 

4 ( 7���4 MHa	
,2 G�� '��b� ��W,. 

Y0 ( -m	�, �I.� z��5 4��4 '��b� ��W,. 

� ( MQ� 7�� ���B�4 �-H04 �,�4� �3�$&� '�;0 �B � -H�� M^� '��b� Z��, �B �� MQ� 3� �ab& �0 �[�

4�H[ �, ���/. 

3- $H�� M,�� �� ��3 *e;:. 

1( F��-m	�, �I.���F\ � .................4��4 %�&. 

2 (-m	�, �I.� �� �F�� ................................................4��4 %�&. 

3 ( LH/�
�� 7��
	, �b&3�� ...................4��4 '��b� ��W,. 

4 (�, ���/ MQ� 4�i 7�� '# �B GP
& MQ� 3� �ab& �0 7 ����/ �� 7� �ab& �B  �4�H[ .................

$���[. 

)4( )3( )2( 
)1( 
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5 (     3� �Y� AY\�� '# �Y.i�4 7�Y0 ����3 7 �;0 �� �I.� $�\ �B180     �I.Y�$�\ �$Y��B �Y:�4

 ....................4�� �, �	j[. 

6(      3� �YY� u�ZYYB '# �YY.i�4 �YY���3 AYY� -YY� GYY�4 �YY� �I.YY� $YY�\ �YYB180  �$YY��B �YY:�4

�I.�$�\ ...................$���[ �,. 

4- 1�$: $H�� M,�� �� ��3. 

MQ� %�& kB�, MHa	
, 73�� ����4 Te�X� 73��	, N.g, 

 7��
	,Te�X� 

 �b&3�� 

7��
	,LH/�
�� 

'��b� ��W, 4�$I� 4       

'��b� Z��, 4��4       

5-  '��b� Z��, ��3 �I.���F\ %�$�4��4  '��b� ��W, ���4��$&� 

1 (           kB�,2 (           MHa	
,   3 (           73��4 (Te�X� 73��	, 

6- R�� ( ��#12 �4��4 '��b� Z��, -m	�, �I.� 

�(9 �4��4 '��b� ��W, $�\ -m	�, �I.� 

7-  �ab& �B GP
& �� ��3 MQ� 7 ����/O $H�� -��. 

 

8-  '��b� _i �B GP
& �� ��3 MQ� 7 ����/d $H�� -��. 

 

 

 

 

 

 

. O 

d 
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 ۞$,�I�� 73���  

9- $H�� M,��. 

�R� ( _i A� �B 4�;( _i �4 ....................$�	
0. 

� ( _i A� �B 73��, _i �4 ....................$�	
0. 

} (...............⇒




⊥

⊥

kd

fd
 

10- $H&ZB G,e( �� V���, 7 ���Z[. 

R�� ( MQ� �4��3 21 dd $��B �, . ����3 7 �3�$&�1B̂ $�\ �G�� �:�4 

1 (o100         2 (o120           3 (o150           4 (o1 04 

 

 

� (�4�� �, �dH	& ���Z[ %�$� MB�b, _B��� 3� 

..................⇒




⊥ hk

hg
 

1 (gk ⊥      2( kg           3 (gh ⊥           4 ( 

} ( 7 �ab& �4 7 �.^�2 �[�B,A  _i 3�m  �B��B�cm  �B,A  _i y�f A� �4m   $Y&�H[ ���/

 ��[ '#................ 

1                          (2 (mAB ⊥            3 (mAB          4 (cmAB 4= 

11- MQ� �4 7�0 _i ��3 7�0d٢,d١    $Y&� 73��Y, -0�YB .      �� �$Y� �	Y���i 7�Y0 �Y���3 7 �3�$Y&�

$H
���B. 

 

 �:�4 =.............x̂ 

h g 

m AB 

d١ 

d٢ 

x 

125 

90 

�� 

d١ 

d٢ 

B 

١ 

140 
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 �:�4 =.............M̂ 

12- ����3 ��3 MQ� �4 $H�� ��
O �� ��/ ���\ ��& cB��. 

) _i �4m٢,m١ $&� 73��,( 

 

 

 

13-  ��3 MQ� �4deG�� . ��$b,x $���# G�4 �B ��. 

 

 

۞�0 �I.� ��F\ 

14- $H
���B �� 73�� � MHa	
, �kB�, �Te�X� 73��	, 7�0 MQ� s�	), GH^�i ��F\. 

 

15- � R�� '�	� 7�0 �.;: 3� A� �0$H�� M^� � '�	� 3� �;.� A� �B �. 

e�� R 

4��4 73��, k.� �4 _b2 �� �I.���F\. MHa	
, 

 v� ����3 A� �� 73��90 G�� �:�4. Te�X� 73��	, 

 v� ����3 A� �� �(e�X� 73��	,90 G�� �:�4. �b&3�� 

$&� 73��, �$B�4 '# 7��B�� 7�0 k.� �� �I.���F\. kB�, 

 �� �(e�X� 73��	,$&�B��B '# k.� ��F\. 73�� 

 

d١ 

d٢ 

M 

120 

125 

d 

e 

o130
 

o20)-(2x 

m١ 

m٢ 

 

35 

130 

 

- 
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16- �$&���$Q� R+�, 4�;( �0�a/ ��3 7�0 �I.���F\ %�$� �4 

1 (        MHa	
,2 (         73��3 (              Te�X� 73��	,4 (�b&3�� 

17-  ��$b, ��3 MQ� �4y,x $���# G�4 �B ��) .G�� Te�X� 73��	, �I.���F\.( 

 

 

 

18- 7��
	, �b&3�� �4  ��$b, ��3 LH/�
��b $���# G�4 �B ��. 

 

 
 

19- $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R�� (G�� 73�� A� kB�, �0. 

� ($&4�;( -0�B 73�� � kB�, 7�0�a/. 

} (G�� MHa	
, �(�& Te�X� 73��	,. 

4 (G�� Te�X� 73��	, �(�& �b&3��. 

Y0 (�	, ��f �B kB�, A� Te�� 7�0 _�� �[�G�� kB�, M^�O �I.���F\ �-H�� M^� -0 �B ���. 

� ($�# �, G�4 �B 73�� �-H�� M^� -0 �B ����	, ��f �B �� MHa	
, A� 7�0 _�� �[�. 

۞�:��i� �.i�4 7�0 ����3 

20- $H�� M,�� �� ��3 *e;:. 

1 ( A� �.i�4 7�0 ����3 T�;d,5 �B G�� �B��B �I.� ....................�:�4. 

2 (3�$&� �.i�4 ����3 A� 7 �6  �B G�� �B��B -m	�, �I.� ..................�:�4. 

3 ( ( �.i�4 ����3 A� 7 �3�$&�8  �B G�� �B��B -m	�, �I.� ..................�:�4. 

4 ( ( �.i�4 ����3 A� 7 �3�$&�10  �B G�� �B��B -m	�, �I.� ..................�:�4. 

5 ( �:��i 7�0 ����3 T�;d, A�15  �B G�� �B��B �I.� ..................�:�4. 

2+b b5-14 

16 

5-y3 

( )o102 +x

50
o 
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=
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D1
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21

21

CC

AA

6 ( $Y�04 �, -m	�, �I.� c� A� MHQ)� 73�� �� 7��� ���� �4 .     $Y�� �Y���3 �Y0 �YdH	& �4

73�� ..................G�� �:�4. 

7 ( A� �.i�4 ����3 �012  -m	�, �I.� ..................G�� v� �:��i ����3 �0 �B��B. 

21- 0 MQ� �4$H
���B �� �$� �	���i ��4�b, ��3 7�. 
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)��4�I, MHQ)� �B( 
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e��� Z�� TU! ��/�3 4o�q� ����� 
S��/ R��( )$ �/ �� ���-��� Z��* 

1 $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R��( 	�, �I.� Gj04��4 '��b� Z��, -m. 

�( 4�� 7��� ���� �� ]a� A� '��� �, Te�X� 7��
	, N.g, �B. 

}( G�� �I.� $�\ A� MB�b, MQ�                 . 

4(  �I.� z�� �0 �.i�4 7�0 ����3 T�;d,900 G�� �:�4. 

1 

2 $H�� M,�� V���, 4�$(� �� *�;.� �B �� ���i 7�0�:. 

R�� (��i 7�0 ����3 T�;d, �I.� �4 A� �: ...................G�� �:�4. 

� ( 4��4 73��, k.� �4 _b2 �� �I.���F\ ......................4�� �, �$H,�&. 

} ( ����3 �4 T�;d, �B N.g, �0 �:��i ����3 7 �3�$&� .........................................G�� �B��B. 

4( .i�4 ����3 A� M/�$O �� �I.� $�\ 3� '# �180 �I.� $�\ �$��B �� cHB �:�4 .........4�� �, �$H,�&. 

2 

3 $H&ZB G,e( �� V���, 7 ���Z[. 

R�� ( A� �.i�4 ����3 �0 7 �3�$&��4 �G�� �:�4 $�\ -m	�, �I.� 

1 (o120               2 (o135               3 (144o                 4 (o150 

� ('��b� ��W, MQ� %�$� 4��4 '��b� Z��, ��� 4��$&� 

1 (           Te�X� 73��	,2 (       LH/�
�� 7��
	, �b&3��3 (       MHa	
,4 (kB�, 

o ( �[�c,b,a  � $���B _i ��baca ⊥⊥ ,  ��[ '# $���B................... 

1 (ba         2 (ca       3                     (4 (cb 

* (�3�$&� MB�b, MQ� �4 ����3 7x �G�� �:�4 $�\ 

1 (°60            2 (°70           3 (°80            4 (°90 

 

 

2 

c b 
> > 

x 

° 30 

°50 

> > 
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4 $H�� M^� p\ G;� '�	� �4 V���, *��P( �B �� G��� G;� '�	� 7�0 *��P( 3� A� �0. 

� G;G��� p\ G;� 

 4��4 '��b� ��W, �� ��F\               .                     *   *45 

 LH/�
�� 7��
	, ����Z�� -U�/ N.g, $�� ����3 7 �3�$&�* .   *kB�, 

 $&� 73��, '# 7��B�� Te�� �� �;m	�, �I.�$�\*   .   *MHa	
, 

  ��$b,x             MB�b, MQ� �4                         * 

 

  *-m	�, �I.� c� 

  *40 

   * �I.� z��-m	�, 
 

1 

5 R�� ( A� �:��i� �.i�4 7�0 ����3 T�;d,12 � G�� �:�4 $�\ �I.� 

 

� (MQ� '��b� ��W, �B���� $H�� -�� ��. 

 

} (7��� ���� 7��B 1�Q�� L��� V���,..........�............� ............$�	
0. 

1 

 

5/0 

 

5/1 

6 G�� �;�$/ ��b)B A� 3� �	;
/ ��3 MQ� .���\ �G�� �4�B �I.�$�\ ��b)B L�� 

 

 

 

1 

7 R�� ( �4 �� $H�� -�� �I.�$�\ A� 3� �� u�ZB 7 ����3180 $��B �	��4 �:�4. 

 

� ($H&ZB 1�g, �4�� 7��� ���� '��� �, �����4 �I.���F\ �0 �B ��#. 

 

 

1 

1 

> 

> 

x 

140 

120 120 
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8 �3�$&�����3 7$H
���B �� �$� �	���i 7�0. 

  

                                                                         �:�4=................Â 

�:�4=....................1Â 

 �:�4 =........................1D̂ 

5/1 

 

 

 

 

9 R�� ( Te�X� 73��	, 7 ����3 A� �[�35 �3�$&� �$��B �:�4 73�G�� �:�4 $�\ '# ���d, ���� 

� (G�� Te�X� 73��	, ��3 MQ� . ��$b,x $���# G�$B ��4�I, MHQ)� �B ��. 

 

 

5/0 

 

5/1 

10 

 
 
 

R�� ($H�� M,�� �� MB�b, 7 �aB��                    .                                        ..................⇒






km

tm
   

� (�4�� �, M^�O �.Q� �\ �-H�� M^� -0 �B ����	, ��f �B �� 73�� �0 7�0 _�� �[� 

} (� �.i�4 ����3 A� 7 �3�$&12 �G�� �:�4 $�\ -m	�, �I.� 

4 ($���P& 4�;( -0�B �,� �4�B 7��
, c��0�a/ �� $��PB %�& �I.���F\ A�. 
 

1 

 

5/0 

5/0 

5/0 

11  $���# G�4 �B �� �$� �	���i 7�0��$b, ��3 7�0 MQ� �4)G�� %3X *�H.;(.( 

 

 

 

     y=………                                                                        �:�4=.................  x                                  

2 

12 �Z��: 1��� : 

 �[�A  A� �.i�4 7����3 T�;d,10   � �$YW, �I.�B       ��$Yb, $Y��B '# �:��Yi 7�Y���3 T�Y;d,B2 - A 

 �B��B$�\B �4�B $0��i 

1 

o110 

o702 +x 

> 

> 

> 

> > 

> > 

y2 

( )o403 −y 

x 

40 

110 

B 

A 

D C 

25 
1 

1 70 

A 

B C 

١�٠ 
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0 ��3 7�0 MQ� �4 3� �� u�ZB 7�0 ����3 7 �;180 $H�� ��), �� �:�4 .    �Y� $Y&�Ib, �Y0 MQ�

���\ ��$W, 
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☼�*�5�/ 40F8  :  �B�)	, �$���B -0 Mg, ���H( �0 '# '��� � �2��O G;
/ �� ��e;:

$&�� �, �$H,�&.  $�&�, :baba
22 6

3

2
, 

☼'�#8 4��#� ���9 ���� 

  tY��j� �� k;: -0�B �� �B�)	, *e;: V���� hJ� �-H�� �, ��), �� �B�)	, 7�0 �.;: �$	B�

-H
��& �, *��^ '�;0 �B �� �B�)	,�H` 7�0 �.;: � �4��. 

 

 

myymmymmyym 1252106254 222 +−−=+−+− 

  

 �0�H{	, � -0�4 74$( 7�0 V��� �7�P: 7 �.;: �4 ��� �4)�0 y�O (H& ��  �Y, ��� -0�4 Z

-H��. 

 

٢a(٣b)=�ab     ,  -�x(-٣x)=١�x
٢ 

 *    LY�� �YH` �4 � $&�Y� �, �	��& ��4 '��� *��^ �B $���B -0 Mg, �0 y�O �[� �y��O ��� �4

$&�� �, �	��& -0 1�P&4 *��^. 

☼ '� �+F8 ��= �� '� �+F8 H R�. 

4�� �, ��� 7� �.;: $�\ 7�0 �.;: 3� A� �0 �4 7� �.;: A�. 

 

 

◄��� : 

☼�� ���� �� ��� 

◄���: 

◄���: 

٣a(�a-�b)=١٢a
٢
-١�ab 

 �	
4 

�'�(�� #)� 
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☼'� �+F8 ��= �� '� �+F8 ��= R�.: 

 �, ��� %�4 7� �.;: $�\ 7�0 �.;: 7 �;0 �4 �� 1�� 7� �.;: $�\ 7�0 �.;: 3� A� �0

-H��. 

 

 
 

*  *��^ �B �� �;/� �4 4$( A�ab  *��^ �B �� �;/� �� 4$( A� �cab � ....-H04 �, '�)& .

�.b, 4$( �ab  *��^ �B ��ba -H04 �, '�)& . 4$( ��.b, �eg,65  4�� �,56. 

☼ '�#8 4��#� H� '��� ���`/: 

      7�Y: �YB 7�YP: *��YP( �4 �� �$Y� �4�4 ��4�b, �7�P: *��P( A� 74$( ��$b, '4�� �$H� 7��B

 VH��� G��(� �B � -H04 �, ���/ �0�H{	,-���# �, G�4 �B �� *��P( 74$( ��$b, �*�H.;( %�d&�. 

 

 

5490)(363)(6)5(6536 22 −=−+=−+=+⇒−== kttkt , 

☼ 7�P: 7�0 *��P( ��Zd�)��� �B M�$P� (: 
 -H�� �, M;( ��3 MO��, tPf *��P( �4 ��� �B 7�P: *��P( A� M�$P� 7��B: 

1- �.%.-H�� �, ��), �� V���� %. 

2- ���;0 �� A\�� '��� �B �� s�	), y��O �.%.-H
��& �, V���� %. 

3- -H
��& �, Z	&��� Mi�4 �� M^�O � �4�� -H
b� s�	), 7 �.;: �B �� �.;: �0.  

 

�٢xy
٣
-٣�x

٢
y

٢
=…….(………..) 

1 ((�٢,٣�)=٧ 

2 ( �� -� '��� �B s�	), y��O :xy
٢ 

◄���: 
٢+-�١x

٢
١�=x-�x+٣x-

٢
٣)=x-+�)(x(x 

◄���: 

◄���: 
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3 ( �B �� *e;: A� A�٧xy
٢  -H�� �, -H
b� : 

x
xy

yx
y

xy

xy
5

7

35
6

7

42
2

22

2

3

−=
−

= , 

 �dH	& �4: 

�٢xy
٢
-٣�x

٢
y

٢
=٧xy

٢
(�y-�x) 

   

v�� 1��  :     VY��, ���YdB�: �YB �� 1�YFd, 7�0 �.;: � %�.I, 7�04$( �$	B� ��0 ��4�I, ���� $�&�,

-H�� �, MO �� ��4�I, hJ� � �4��. 

◄?�\/: 

12

25

12

25

3

5

4

5

5

3

4

5
4

5

4

23

2

1

4

3

5

3
4

3

2

1

5

3

=⇒=×=÷=

=
+

=+=

=−

xx

x

x

 

 v��%�4  :-���# �, �4 7�
� �H` v�� �B �� ��4�I, .I, y�f �4 �0 7�0 �.;: 7 �;0 �$	B� ��4�

s �4 ��.%.  GY�4 �B �
� '�$B ���;I, ��4�I, ��0�
� '4�� �4�� 3� h� ��4�� ��� �0 }��, %

$�# �,. 

 

                           30 =]2  �3  �5[ 

 

  

 

 

 

☼ ������ � 

 ��!" 

◄���: 

35201512

152012

2

1
30

3

2
30

5

2
30

2

1

3

2

5

2
30

1

15

1

10

1

6

=+=

=−

/
×=

/
×−

/
×

=−

x

x

x

)x(

 

12

35
=x 
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1 ( Mg, ����P(٣x+٣y $�	
H& �B�)	, '# 7�0 �.;: '�\ 4�� �;& �4��. 

2 ( *e;:n+٢ , ٢n �	
H& �B��B -0�B$. 

3 ( �;& ��� Z	&��� 3� $IB 7�0 *��P( �4 � $&�� �, ��� Z	&��� Mi�4 7�0 �.;: �4 _b2 �04$(

$&��. 

 

4 ( *��P(-٧x
٣
y $�# �, ��
O �B �.;: A�. 

5 (222
baba ≠+ )( 

6 (abab ≠  ���3ab  ��I�a  �4b  � 4�� �, ���ab 74$( ��I� �;/� �4. 

7 ( �P��W, 7��B�(-�)(-٣)  4�� �, �� -H�� �, ��� G��� �B p\ 3�60  $��P& �5  �4 -0 ��

4-  �4 -0 �3- 4�� ���. 
 

1-  �B cB�.b, � �;/� �4 4$( A� T�;d,11 G�� ��l� c�B. 

 

 

2-  3� �B�|, cB�.b, 3� �;/� �4 4$( �4 �0 M��j�9 G��. 

 

 

 

 

 

 

 

tyxtyx 730157)65(3 +−=+− 

#�$%:  

◄���: 

12×11=132 =57+75                75                57  
1�2*� 

◄���: 9×3=27 =47+74                47                74  
1�2*� 

☼  &'�( #�)�*+,�: 



  ����� ���	
�� 8 

 

55 

 

 

���P( '4�� �4��7�P: * 

1- $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R��(  74$( V���a
٢
b  4$(2 $��B �,. 

�(  ��ld,m  7�P: *��^ �Bm
٢ G��. 

}(  M^�O(xy)
٣  �B G�� �B��Bxy

٣. 

4(  ��� M^�O(٢a)(٢b) G�� }�3 74$(. 

Y0(  7 �.;: �4-�n
٢
h  �-�nh

٢ $&� �B�)	,. 

2- $( �B �� ��3 7�0 �.;: 3� A� �0$H�� M,�� V���, 7 �;.� �� 4. 

R��(  ��� M^�Oa(a
٢
+b)  �B G�� �B��B. ....................... 

�(  *��P( 7 �$� �4��٧x
٢
+�y-�x

٢
+y  M,�� ............................$��B �, �.;:. 

o(  4$( ��.b,mt  �B �B��B ........................$��B �,. 

*( �� 74$( V�–a
٢
c  4$( ...........................G��. 

3-  �B �.;: %�$�-�xy
٢ �G�� �B�)	, 

1 (-�x
٢
y                  2 (-�xy                    3 (�xy

٢               4 (�x
٢
y

٢ 

4-  7 �.;:n1 �G�� ���Z[ %�$� MB�b, 7���� % 

.....�125 �64  �27  �8  �1 

1 (n
�                     2 (n

٣                 3 (n
٢                  4 (1+ n

٢ 

5- $H
���B 7�P: *��^ �B �� ��3 �,e� 7�0 *��P(. 

R�� (Gj0 '��� �B 4$( A�........................................... . 

� (4$( '�;0 VIQ, �B 4$( A� kB�, T�;d,...................................... ............ 

 

  �	
4 

-%�.+�� #/�01 
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6- $H�� �4�� �� ��3 7�P: 7�0 *��P(. 

=−+− xxxx 56352 2
)( )R�� 

=−−− )()( baba 35223 )� 

=−−− ammm 53428 2 )( )} 

=−− ))(( 3232 xx )4 

(y-�)(y+�)= )Y0 

(a+b)
٢
= )� 

(a+٣)
٢
= )3 

7-  �;/� �4 4$( �4 T�;d,xy �� cB�.b, �   �4�Y� �� k;: M^�O � $H
���B �4�	
[ *��^ �B

$H��. 

..............................................+=+ xyxxy 10 

8- G�� �4�� �4�� �� ��3 7�P: *��P( ��H� .$H�� ����B �� �� w���. 

(-٧)(-�x)-٣x(٢x+�y)=-٢٨x-�x-١�xy=-٣�x-١�xy 

9- $H
���B 7�P: *��^ �B �� ��3 7�0 MQ� GO�
, � _HW,. 

 

 

 

 

 

 

 

  

P=…………… 

 

S=…………… 

٢x 

y-� 

P=…………… 

 

S=…………… 

٣x+٢ 

٣x+٢ 
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74$( ��$b, 7�P: *��P(: 
10- $���# G�4 �B �$� �4�4 4�$(� 7�3� �B �� ��3 7�P: 7�0 *��P( 74$( ��$b,. 

=+−⇒== 3532, yxyx )R�� 

=+⇒−== 2224 ba,ba )� 

=−⇒−== 3732, xbbx )} 

=
++

−
⇒=−=

5

2
31,

2

Cm

cmc
mC )4 

11-  7�P: *��P( �4٢x
٢
+٢٩  �H{	, 7�: �Bx 4 ���/ �� ��3 4�$(�$���# G�4 �B �� M^�O � $H0 .

�V��, �� G�� 1�� �$,# G�4 �B 4$( 

=+⇒=

=+⇒=

=+⇒=

29x22x

29x21x

29x20x

2

2

2

 

12-  7��)�, 7 �$(�/ GO�
,25  '# T�j��� � kB�,�	,3 G�� �	, . L	��& �B �� ��)�, L�� -dO

$���# G�4 �B �0��)�, -dO 7�P: 7 �aB��. 

 

 13- $H�� M,�� �� ��3 7�0 7��
�. 

�ab-٩ac=a(……- …… )     

 

٣ab+٢b
٢
= …….(…… +b) 

 

-١�x
٢
y

٢
+�xy=…… (…… +……) 
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14- $H�� �4�� hJ� � �4�� M�$P� ��� �B �� }��, � *��^ �$	B�. 

==
+

+

...)(...................

....)..................(.

xxb

bb
2

 )R�� 

==
+

+

...)(...................

....)..................(.
3223

22

yxyx

xyyx
 )� 

15- $H
���B 7�P: *��P( �4 ��� *��^ �B �� ��3 7�0 *��P(. 

ab+ac=                                   ٨ab-�a
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2 (���3 �� �[�    GY)F& -Y0 NY.g, �4 G�� LQ;, �$���B �B��B ���4 N.g, 3� ����3 �� �B �g.g, 3� �
$���P& . 

◄ 1�g,: 
$�	
H& G)F& -0 ��3 7�0 N.g,. 

 
 
 
3 ( �	)F& -0 7�0 G��O5   MYg, ���4 7�0 MQ� �4 � $�	
0 �0 N.g, 9�+�, �$� ��a, �&�[

g, $&��$& 4�B��� �0 '# �	)F& -0 *�PK� 7��B �0 �I.���F\ k.���F\ �0 ��3 7�0 �I.���F\ �4 �e
$�	
H& G)F& -0 MQ� �4 �,� �$&�B��B -0�B �8��	,. 

 

 
 
 
 

4�$(� �	j��: 
 

170 =1+13×13 

17700=11+133×133 

1777000=111+1333×1333 

177770000=1111+13333×13333 
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1 .$H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R�� (gH2 7 �aB��G�� ���/�B �g.g, �0 �4 ?��`�. 
� ($��B �, N.g, �4 �	)F& -0 7�0 G��O 3� �Q� ����3 �� G��O. 
} ($��B �, ��� �-U�/ 7 ����3 7��B�� k.� �����Z�� -U�/ N.g, �0 �4. 
4 ( 7 �aB�� MB�b, MQ� �4a

٢
=b

٢
-c

٢ G�� ���/�B. 
2 .$H�� M,�� V���, 4�$(� �� *�;.� �B �� ���i 7�0�:. 
��R (��ld, ����Z�� -U�/ N.g, �0 �4 ..................G�� �B��B ���4 k.� �4 7�0��ld, T�;d, �B. 

� (7�� �ab& �0 .....................G�� �.^�2 A� �B _i ���� '# �� �4 3� _i ���� A�. 
} (    GY��O �YB �$�Y��B �B��B �0 '# ?r� ����3 � �$(�/ �� LH/�
�� 7��
	, N.g, �4...... ............  -Y0

$&� G)F&. 
4 ( G��O �B $���B �B��B �0 '# -U�/ Te�� �� ����Z�� -U�/ N.g, �4 ............................$&� G)F& -0. 

Y0 ( k.� '# �� �4 3� �$��B ����3 A� 3�� -H& 7�� �ab& �0 ........................G��. 
3 . ����Z�� -U�/ N.g, %�$�G
H&���\ � 
 
 
 
 
4 .$���# G�4 �B �� 1�Fd, ��$b, ��3 7�0 MQ� �4. 
 
 
 
 
 
5 . �.Ha	
, 1�f8  '# �a/ � �	, �	&��10 �	&���, �	,$��B .$���# G�4 �B �� MHa	
, ~�(. 
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6 . '�B4�& A� �B $0��i �, 7$F,5      �Y/# �YB $Y�� �PY��W, �� '��4�i 7 �&�i ����4 T�j��� 7�	,
, �� $H�� A;� 7$F,$04 %�d&� ]HW^ ��f �B �� c��P��W. 

 
 
 
 
 
 
 
7 . 73�� A� k.� �0 7 �3�$&�10  '# u�ZB �a/ 7 �3�$&� � �	, �	&��16     �Ya/ GY�� �Y	, �	&��

 �G�� �	, �	&�� $�\ 73�� L�� A\��)$&���$Q� R+�,4�;( 73�� 7�0�a/.( 
 
8 .� '# c��;& 7 �Wj^ �a/ ?����B �� '��Z��.� A� 7 �3�$&� �X�;I,  $��� �, '�HB ���� V
O�B

  ��YP��b� � ���;I, '�
&� A� G
� G)�&� $�B 1�f ����� �054/2    GY�� �Y	, �	&�Y� .   1�Yf �Y[�
 74 �� 1� '��Z��.� A� c��;& 7 �Wj^40  �B �B��B �����32      ��Y�� $Y�\ '# ~�Y( �$Y��B ����

�G�� 
 

 
 
 
9 .$H�� -�� ��3 7�0 �3�$&� �B �ai ����. 

R�� (8 
� (13  

 
10 .$�	
0 G)F& -0 ��3 LH/�
�� 7��
	, 7�0 N.g, .      GY�4 �YB �� 1�YFd, 7�Y0 _Yi 7 �3�$&�

$���#. 
o40=Â 
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11 . �I.YYY���F\ABCD  �YYYab& � GYYY�� MHa	YYY
,M  _YYY��AB GYYY�� . $YYYH�� GYYYB�K :
∆∆

≅ BCMADM 
 
 
 
 

12 . 7�0 N.g,DEF,ABC $�	
0 G)F& -0 .MHQ)� �B ��4�I,  �� �Y0 N.g, 7�0 k.� 7 �3�$&� �
$���# G�4 �B. 

 
 
 
 
 

13 . ��3 MQ� �4O Z��, G�� ����4 . MH�4�	)F& -0  N.g, �4OCD,OAB $H
���B ��. 

 
 
 
 
 
 
 

14 . �ab&M  _��AC  ��\ G��
∆∆

≅ MCDABM � 
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15 . �I.���F\EFGH  M^�O'��b� ABCD G�� �b2� _i �B GP
& .b,��4�x ,y   �� G�4 �B
$���#. 

 
 
 
 
 
 
 
 
 
 

16 . ��$b, ��3 7�0 MQ� �4y , x $���# G�4 �B ��. 

 
 
 
 
 

17 . N.g, �4 �� $04 '�)& $0��i �, �&�W��OCD , OAB  $�	Y
0 G)F& -0 .  ���Y;�0�� �� ��
��$H) .O  _��BD G��.( 

 
 
 
 
 

18 . ����4 A� 3� L	2� X�B 7��B �&�)& c�# '���,�,12       1�Yf �YB '�YB4�& AY� 3� 7�Y	,13   �Y	,
$&4�� �4�j	�� .   ���Y�4 7 �YP� 7�� '�B4�& 7�F	&� �� $��B �	��4 �.^�2 ����4 3� �	, $�\ '�B4�& 7��

�4�H[ ���/ 
 

19 ./ MB�b, N.g, ��#���\ �G�� ����Z�� -U� 
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20 .$H�� ��
O �� ��3 MQ� _HW,) . ��$b, �$	B�a $���# G�4 �B ��.( 

 
 
 
 

21 . MB�b, MQ� �4OH  ��� R+�, 4�;(AB  $��B �,: 

R�� ( ��\
∆∆

≅ OHBOAH � 

 
 
 
 
 

� ($H�� M,�� �� ��3 7�0 7��
�. 

.............ˆ

...........

=

=

A

OA
 

} ( N.g,OAB  T�& �\�G�� �g.g, 

 
 

22 . N.g,ABC  � LH/�
�� 7��
	,AM  k.� �B 4��� 7 �&�H,BC  N.g, �4 ��\ G��AMC , 

ABM �$�	)F& -0 
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R�4� ��/�3  TU!»6« 

����� 
S��/ R��( )$ �/ �� ���-��� 

%��B 

1 $H�� M,�� V���, 4�$(� �� *�;.� �B �� ���i 7�0�:. 
R�� ( N.g, �4 ?��`�gH2 7 �aB�� .............................4�� �, ��� �B. 
� (        MQY� �4 '# �-HY�� tYPa�, �e,�Y� �Y��4 MQY� �YB ��$�0 M�$P� $�\ �� A� �B �� �.Q� -H&��	B �[�

 ...........................$�	
0. 
} (    NYY.g, '# �4�YY� �YYB��B '# �YY��4 k.Y� �4 7�0��lYYd, T�YY;d, �YYB k.Y� AYY� ��lYYd, ��YYg.g, �4 �Y[�

..... .......................G��. 
4 ( 7� ����Z�� -U�/ N.g, k.� �4 7 �3�$&� �[�6  �8  �B G�� �B��B '# ��� �$��B.......................... 

2 

2 $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 
R�� (�.^�2 A� �B _i ���� '# �� �4 3� �$��B _i ���� A� R+�, 4�;( 7�� 7� �ab& �[� G��. 
� ($�	
0 G)F& -0 ��;	O MQ� �4 '# �$���B 7��
, ���$Q� �B MQ� �4 7�0 k.� �[�. 
} ( N.g, �4 �	)F& -0 7�0 G��O 3� �Q�)333 (G��. 
4 ($&� G)F& -0 ����;0 LH/�
�� 7��
	, N.g, �4. 

Y0 ( 4�$(�3  �4  �5 $�	
0 ����`�gH2 4�$(�. 

� ( k.� �B �IB�, �a/4 �B��B �	, �	&��  �B G��32. 

5/1 

3 ���\ �G�� ����Z�� -U�/ ��3 N.g, ��# 
 
 
 

5/1 

4  MB�b, MQ� �B �:�� �B ��$b,x $H�� ��
O ��. 
 
 
 
 

5/1 

5 $H
���B �� �$� �	���i 7�0 �3�$&� ��3 7�0 MQ� �4. 
 
 
 
 

5/2 

6  Y� G��4 LH/�
�� 7��
	, �b&3�� A� ��\ �Q� $�\ �B $H��2      '# ��Y� �Y0 �Y� 7��Yf �YB 4�١٠cm  �
�$(�/ '# 7�0١٠cm , ١٨ cm G�� .�4��4 3�H& ��\ �	, �	&�� $�\ �B �b&3�� L�� T�j��� 7��B 
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7  1�f �B �ai ����17 $H�� -��) .$H04 ]H��� �� 4�i -�� v��.( 
 
 
 
 

5/1 

8 � �$� �	i�� G)F& -0 7�0 N.g, �B ��3 7����G�. 
R�� ($H�� -�� �� %��F\ MQ�. 
� ($H�� ��
O �� -04 MQ� _HW,. 
 
 
 
 
 

2 

9 R�� ($H
���B �� ��3 N.g, �4 �	)F& -0 G��O � MH�4) .O G�� ����4 Z��,.( 
 
 
 
 

 

( ) ∆∆

→








OADOBC ............

...................

...................

...................

 

� ($H�� M,�� �� ��3 7��
�. 

...................ˆ =C 

5/1 
 
 
 
 
 

10  �B ��3 N.g, �4       GY�4 �YB �� �Y0 NY.g, 7�Y0 �Y���3 � �0 k.� 7 �3�$&� $&� G)F& -0 1�b	&� ��$�0 M�$P�
$���#. 
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11  _i �4 ��3 MQ� �4d' , d  �$&� G)F& -0 �	��O �\ �4 �$� 4�d�� N.g, �4 $�	
0 73��, 
 MH�4: 

( ) ∆∆

→








OADOBC ............

...................

...................

...................

 

 
 
 
 
 
 
 
 

25/1 

12 �� ��3 Te�X� 73��	, GO�
, $H�� ��
O. 
 
 
 
 

25/1 

13  �Z��: 1���: 
 ��$b,x $���# G�4 �B ��3 MQ� �4 ��. 
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 * ��� ��� '�7��� R�.: 

R��( B �� �0 '��� � �	��& �� �0 ���� 3� �Q� �$���B 7��
, �0 ���� �[� ��4 '��� 7�04$( ��� �4 -0�
-H�� �, k;:. 

 
 

� (      �� �Y0 �Y��� � �	Y��& �� �Y0 '��Y� 3� �Q� �$���B 7��
, �0 '��� �[� ��4 '��� 7�04$( ��� �4
-H�� �, ��� -0�4. 

 

◄?�\/: 

 

( ) ( ) ( )

2020202011111111

6155103737

68)
4

3
(8)

6

3
(,217)3(7)(3)(

0/50/50/5,4444

=×=×=−×−=−×−

==×==× ++ )(
2

1

 

 * ��4 '��� 4$( A� '$&��� '��� �B:  �� �0 '��� G�� �2�� ��4 '��� 4$( A� '$&��� '��� �B 7��B
-0�4 -H�� ���. 

 

◄?�\/: 
2874777747 555555)(5 ==×××= × 

 

 ��� ��� ����� 6$�`: 

R�� ( 7��
, 7�0 ���� �B ��4 '��� 4$( �4 -H
b�:   7��Y
, �0 ���� �[� ���4 '��� 7�04$( -H
b� �4
-H�� �, -� -0 3� �� �0 '��� � �	��& �� �0 ���� 3� �Q� �$���B) .�,�4 '��� 7�F�, ���� '���.( 

 

 

 

◄\/?�: 
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� ( 7��
, 7�0 '��� �B ��4 '��� 4$( �4 -H
b�:   7��Y
, �0 '��� �[� ���4 '��� 7�04$( -H
b� �4
-H�� �, -H
b� -0�B �� �0 ���� � �	��& �� �0 '��� 3� �Q� �$���B. 

 

◄?�\/: 

 

11111111

7777

4)
5

20
(5)(20)(

3)
6

18
(618

=
−

−
=−÷−

==÷

 

 

 

 

1 ($B �� ��4 '��� 4$( A� -H0���B �[� � -H&���B '��� �B �� '��� $��B �-H&���B '��� �B Z	&��� '�

-���$& �� �0 '��� ��� 7 �3�:� .
c

bcb
aa ≠)( 

◄?�\/: 

 
255102525 77,77)(7

2

=== × 
2 ( L�� �B �-H�� �, M�$P� ��� �B �� k;: �$	B� �$���B 7��
, �04$( �[� ���4 '��� 4�$(� k;: �4

 �04$( 4�$I� �� *��^-H�� �, ��� �0 '# 3� �Q� �4 ��. 

◄?�\/: 

98888 333333 =×=++ 
 
3 (  4�Yd�� 7��
, '��� �� ���� '��� �, 1�� 7�0 M,�( �B ��Zd� �B �-H	��$& 7��
, '��� �� ���� �[�

4��. 

◄?�\/: 
11834234 333)(33927 =×=×=× 

 
4 (�� %�4 4$( 3� 1�� 4$( '��� �[� �7��
, 7�0 ���� �B -H
b� �4 �� M^�O '��� �, �$��B �� A\

G��& �
� A� *��^ �B. 

◄?�\/: 

 

5 (-H
��& �, �
� *��^ �B �� M^�O �$&4�P& ��l� c�B -0�B �[� ��0 ���� -H
b� �4. 

101010 )
4

3
(43 =÷ 

�)H� 
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6 (     �$Y: -Y0 3� �� 7��Y
, 7�Y0 ���� �� 7��
, 7�0 '��� �$	B� ���4 '��� 7�0�
� '4�� �4�� 7��B
 hJ� ��4��-���# �, G�4 �B �� %�$� �0 M^�O. 

4

4

4

2

4

11

7

8

12

811

712

)
2

3
(

2

3

2

1

1

3

2

2

3

3

32

23
==×=×=

×

×
 

 

 

 

 

 

G�� GPg, 7��$b, 4$( �0 �l: .$�	
0 -0 7 �H&�/ ��$b, �4 ����;0 4$( A� 7�0 �)�� ���. 
 1��S�1 ($H
���B �� ��3 7�04$( �l:. 

0/70/49,
5

1

25

1
,636 === 

 1��S�2(  4$( 7�0 �)��36 $H�� ��), �� .6  �6- 

��%� : �l: �j�, 4�$(�$&��$&. 
 4$( A� �P��b� �l: �P��W, v��: 

 �P��b� �l: -H0��i �,12 -H�� ��
O �� . 3� $IB � MP/ M,�� 7�0��ld,12 -H�� �, LHHI� �� .

43

16129
↓↓

<<
  ��I�12  LHB3  �4 4��4 ���/ .    LHYB _Y�� 4$Y(3  �4   4$Y(5/3  GY�� .

 ��ld,5/3  4�� �,25/12  3� ��12  h� G�� �� cHB12  3�5/3 G�� �� A\�� . ��ld, 1�O
 7�04$(4/3  �3/3 � .....-H�� �, ����B �� . �B v��ld, �� 74$(12      ���Y: �$Y��B �Y� AY�4Z&

G�� 
         

4/3 3/3 2/3 1/3 3 4$( 
56/11 89/10 24/10 61/9 9 ��ld, 

 
: -H0���B �[� �l12  �� ����)(� -/� �4  _�� 4$( 3� -H�� ��
O4/3  �5/3    ��lYd, �Y�I�45/3 

  -HYY�� �YY, ���YYQ� MYYP/ $YY�&�, �� MYYO��, � �4�YY� T��YY� . �lYY:12  3�45/3  GYY�� �YY� u�ZYYB .
90/11=2)45/3( 

 
 
 

 * ��W/ '�� 
��%���� ����� g��F�: 

R�� (���Q�4�� 4$( ���;0 � �4�B ]HW^ 74$( �� �� T��� 7 �ab& -H�� �, ��), �$�# �,. 

 -*'�L< (J� 

3/412 ≅⇒ 

 

9<I 

�%JK� 

46/3 

97/11 

47/3 

04/12 3/4612 ≅⇒ 
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� (-H�� �, LHHI� �� ����Z�� -U�/ N.g, -�� GF: . G��� G;� �B �4�B GPg, 1�Q�4�� G,e( �[�
-H&3 �, '�;� p\ G;� �B 4�B �j�, �[� �. 

} ($��B �B��B 1�Q�4�� ��3 4$( �B �0 '# 7�0��ld, T�;d, �� �4�� �$H� �� 4$( �4 . 
4 (3�$&� �B �� ��[�� 7 �&�04 T��� �ab& Z��, �B � �4�� 3�B N.g, ��� 7 �)]HW^ 4$( ( � �4�4 ���/

-H&3 �, '�;�. 
Y0 (G�� �$� �	���i 4$( 7�: ���W, �B '�;� 4��i�B MW,. 

◄?�\/ : 4$( 7�:133 +− $H�� ��), ��W, 7�� ��. 
R�� ( T��� �ab&3- 
� ( N.g, -�� GF:+ 
} ( N.g, 7�0 k.�2  �3 

13=4+9 =32 +22  

 *�7 ?�%���� 6$�` � R�. w��Q :     �Y� ��Y� MY^�O �B 4$( �4 -H
b� �� ��� M^�O �l:
G�� 7��
, �0 '# 3� A� �0 �l: -H
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1 .$H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R�� ( R+&210  7��
,25 $��B �,. 
� ( M^�O32-  �B��B9 +G�� . 
} ( M^�O5)34 ( �B �B��B320 $��B �,. 
4 (7  �B��B79  7��
,710 G��. 

Y0 (4�� �, 4$( 4�i M^�O �$��B �IHPf 4$( �0 '��� �B A�. 
� ( k.� �B �PIQ, -dOa3  �B��Ba27 $��B �,. 
3 ( *��P(x-٣ 4  *��^ �B '��� �, ��43 ÷�

x G��&. 
� ( M^�O27 +27  4�� �,214. 
� (52 +32 =2)5+3( 
7 (9  �B��B34  7��
,274 $��B �,. 

9 ( *��P( M^�O2)54 ( �B
245 G�� �B��B. 

2 .$H�� M,�� V���, 4�$(� �� *�;.� �B �� ��3 7�0 *��P(. 
1 (30)1- ( �B 7��
, ..................................$��B �,. 
2 ( �� 4$( �0 %�4 '��� .........................$���[ 4$( '#. 
3 (�� 4$( �0 %�� '���  ..............................$���[ 4$( '#. 
4 ( 4$( N.K321  �B��B ...............................G��. 
5 ( M^�O970  �B��B ..........................$��B �,. 
6 ( 4$( �0)�j^ 3� �H` ( 7��
, �j^ '��� �B ...............................G��. 
7 ( *��P( M^�O310 +310  +310  �B G�� �B��B ��4 '��� *��^ �B............................. 
8 (4  �B��B23 �B G�� �B��B ��4 '��� *��^ �B ............................. 
3 .$H�� M^� G��4 ���: �B �� 1��S� �0. 
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4 .$H�� ��), MH�4 �B �� ��3 7�0 �aB�� � �0 7��
� �	��4�& �� �	��4. 
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6 .�i �, 7$F, $&�$B $0�
9

1  4$(276 $H�� ���;�0�� �� �� �G�� $�\. 

 
7 . �[� $��[ �, �K$W,4 =x

 3  M^�O ��[ '# $��Bx+١ 3   4�Y� �,12     �� �YK$W, wY��� �	Y��4
$H�� ����B. 

 
8 . 7�3� �B �� ��3 *��P( 74$( ��$b,b=-� , a=٣ $���# G�4 �B. 
   =a

٣  +b
٢ 

9 .� G��4 7 ���Z[$H�� ��), G,e( �B �. 

R�� ( 4$(66 �4��4 ���/ ]HW^ 4$( �4 %�$� LHB 
1 (8  �9              2 (7  �8                3 (64  �81                    4 (65  �67    

    

� ( 4$(97 �G�� �� A�4Z& 4$( %�$� �B 
1 (8                   2 (9                    3 (10                    4 (11 
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} ( M^�O580 ÷  �B G�� �B��B: 

1 (16          2 (
2

9
           3 (20               4 (4 

 

4 ( *��P( M^�O916 +   �B G�� �B��B: 

1 (5                  2 (5               3 (7               4 (7 
 

10 .$���# G�4 �B �� ��3 tH/4 7�0�l: M^�O. 
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11 . �IB�, GO�
,89 $��B �, . -/� A� �� �P��b� *��^ �B �� kB�, k.� 7 �3�$&�  �YB ��)(�
$���# G�4. 

 
12 . 7 �.^�2 �B �;H&4  1�f �B �&�B4�& ����4 A� 7�	,6   '�YB4�& 7�F	&� �� 4�4 ���/ 7��f �� �	,

G2�[ ���/ ����4 7 �P� 7�� G��4 . ����4 T�j��� ?��`�gH2 �aB�� A;� �B �� G2�[ -H;+� hJ�
$��;& ��
O ��)(� -/� A� �� �� . G�4 '��� 7�$^ '$H�� �B �,� %�;� �;H& �� ���: � $H)� ��� 3�

4�� �4�,# 3�;& �,�/� 7��B �� 4�i � G��l[ .$H�� M,�� �� �;H& ���: ��ja�. 
42  +x

٢  =62 

 
 
 
 

13.  ��4�& ���� 7 ��H��/2×3 $��B �, �	, .$���# G�4 �B �� ��H��/ �a/ �P��b� ��$b,) . -/� A� ��
��)(�( 

 

14.  �P��b� ��$b,59 $H�� ��
O ��)(� -/� A� �� �� . 
 
 

15.  4$( �l:18  �� ��2 $H�� ��
O ��)(� -/�. 
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16. $H�� ��), 4�$(� ��W, 7�� �P��b� ��f �B �� ��3 7�0 �ab& 7�:. 
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17.  ��3 MQ� �4M �, '�)& �� 74$( �\$04. 
 
 
 
 
 
 
 
 

18. �ab&�$� �B �$� ��), 7�G�� �� A�4Z& 4$( % 

≅≅≅≅ 81,34,26,39 
 
 
 
 

19.  4$( �4 LHB7,28 4��4 4�:� �IHPf 4$( $�\ .$H
���B �� �0 '#. 
 

20. $H�� M,��. 

R�� ( 4$(57  ����	, ]HW^ 4$( �4 LHB ................. � .....................4��4 ���/. 

� (4$(752 +− ����	, ]HW^ 4$( �4 LHB ............... � .....................4��4 ���/. 

} ( �B �IHPf 4$( L��� A�4Z&227  4$( .........................G��.  
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21. -H�� �, �4�j	�� 7$�;��0 �# �H� 3� 7��	�� '4�� �� 7��B .�� 3� �0 �4 �# �H� L5  �bH/4
 �4 ��I� 4�� �, }��i �# �H��� ��$b, �B��B �45  1�� 7 �bH/42  �4 ��	H�5   %�4 �YbH/44  �4 �5 

 %�� �bH/48  �4 �5  %��F\ �bH/416    3� $YIB � $YB�� �, �,�4� ��f LH;0 �2     �Y� ��	Y�� G(�Y� 
4�� �, . 

R�� (�G�� �	H� $�\ ��	�� GH2�8 
 

� ( $�\ ��	�� R+&�G�� �	H� 
 

22. $&�B��B -0�B kB�, �a/ �0 ZH& � '�	� �0 ��a� �0 �B k/�� 4�$(� T�;d,) .   kYB�, �Y� �b2� kB�,
���4�: (�, 74�$(� �\ �B �� ���i 7�0�:�4�� M,�� '��� 
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                                                          6�-7 TU! ��/�3 

R�4�  4o��x�)����� 
S��/ R��( )$ �/ �� ���-���( %��B 

1 �P( �0 �	��4�& �� �	��4$H�� ��), �� *�. 
R�� ( M^�Om ÷m

y  �B��Bm
y-١ G��) .y,m �IHPf$&�( 

�( 79 4$( �4 LHB78  �80 4��4 ���/. 

} ( 7��
�916916 +=+ G�� ���/�B. 
4 (5  4$( �B��B253  4�� �,57. 

1 

2 $H�� �� V���, 4$( �� �;.� �B �� ���i 7�0�:. 
R�� (�0 �l:  v4�i 3� $O�� 3� �� A\�� 4$( .............................G��. 

� ( 4$(19  ����	, ]HW^ 4$( �4 LHB .............. � .................4��4 ���/. 

} ( M^�O123 ×  7��
, ...................$��B �,. 
4 ( 4$( kB�415  7��
,.... ..................G��. 

Y0 ( M^�O6)73 ( �B��B ..........................$��B �,. 

5/1 

3 $H&ZB G,e( �� V���, 7 ���Z[. 
R��( 27  4$( �B��B34 �G�� %�$� 

1 (38                          2 (37                                    3 (814                            4( 94  
�(  �[�100 =b5  M^�O $��Bb-٢ 5 �G�� $�\ 
1 (4                          2 (518                      3  (550                       4 (10 

}(  4$(51 �G�� �� A�4Z& 4$( %�$� �B 
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4(  LHB ��3 4�$(� 3� A� %�$�30  �9 �4��4 ���/ 
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5 $H
���B ��4 '��� 4$( *��^ �B �� M^�O. 
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6 R��( 7  �B��B720 $H
���B ��4 '��� 74$( *��^ �B ��. 
�(  4$( N.K311 $H
���B ��4 '��� *��^ �B ��. 
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7  �ab&B �, '�)& �� 74$( �\ �$04)MO ��� �B( 
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8 H�� -�� ��W, A� 7�04$( � $24 �10−$H04 '�)& '# 7�� �P��b� *��^ �B ��. 
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9  ��$b,67$H�� �P��W, ��)(� -/� A� �� ��. 
 
 
 

5/1 

10  7�3� �B �� ��3 *��P( 74$( ��$b,a=١ , b=-� , c=� $���# G�4 �B. 
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13 R��( $H
���B ��4 '��� *��^ �B �� ��3 *��P( M^�O. 
 =4)ab

٣( ×5)a
٢
b( 

�(  LHB �IHPf 4$( �46  �18 $H�� �$H�. 
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5/0 

14  4$( �l:73  �� ��2 $H�� ��
O ��)(� -/�. 
 
 
 

5/1 

15  �c��8 ?��x�: 
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���B ��4 '��� 74$( *��^ �B �� ��3 7�0 k;: M^�O. 
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*�/3 6+� �:  *�(ef� �H
j� � MH.W� � �0$&�,3�� �7��# k;: -.()�0 �4�4 (G��. 

* ����: $���[ �4�4 �� �$,# G�4 �B 74$( *�(ef�. 

*� ����F� n���: 

R�� ( �&�	� ��4�;& :�4�4 L��	;� � L��	)HB '4�� �$H� � 4�$I� �
��b, 7��B. 
� ( �	
Q� _i ��4�;& :$, A� �4 *��HH{� '4�4 '�)& 7��B4��4 4�B��� ��), *. 
} ( 7���+� ��4�;& :4�� �, ��QB �P��b� 7�0 �4�4 7 �
��b, 7��B. 
4 ( 7� ����4 ��4�;& :4�� �, �4�j	�� c�B �0 -F� � M� �B �0 �4�4 GP
& '4�4 '�)& 7��B. 

* �7 ���� '��* ����: 

◄ ?�\/:  ?e� A� ����� ?�4 7�0 ��;&16    $Y��B �Y, �Y�3 ��� �B ��j& . 4 1�$Y:  7�Y0 �4�
$H�� -Hm�� �	�4 ��F\ �4 �� '# 7��,#. 

9 �11 �20 �5/12 �18 �13 �5/14 �16 �20 �8 �2 �14 �17 �5/10 �19 �12 
-H�� �, ��), �� *��HH{� 7 ��,�4 �$	B� .�.S
, �0 7�0 �4�4 L��	;� � L��	)HB LHB 7 �.^�2 

-H��[ �, *��HH{� 7 ��,�4 �� 7��,# .H{� 7 ��,�4 1�g, L�� �4 *��H18=2-20 $��B �, .  7�3� �YB
-H�� �, -�� �f�B�, 7 �	�4 �4 _i ��\ A� 4$( �0. 

 
 

�&����2 '�)& _i  �0 �	�4 4�$O 
1  50 <≤ x 
2  105 <≤ x 
7  1510 <≤ x 
6  2015 ≤≤ x 

20 - k;: 
 

 

* �7 ���� )$v��$/: -H
b� 3� 7��,# 7�0 �4�4 LH�&�H,  G�4 �B '��4�$I� �B �0 '# T�;d, 
     �,#$�. 
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◄?�\/ : 4�$(� LH�&�H,17  �20  �12  �11 $���# G�4 �B ��. 
 
 

* P��W, �� LH�&�H, ��3 ��	�4 3� �$��B 4��3 7��,# 7�0 �4�4 4�$I� �[� -H�� �, �: 
 
 
 

◄ ?�\/: $���# G�4 �B �� ��3 4�$(� LH�&�H,. 
9 �11 �20 �18 �5/12 �16 �5/14 �13 �20 �8 �2 �19 �12 �5/10 �14 �17 

 ��%�: 

 
 

Z��, ×�&����2 �	�4 Z��, �&����2 '�)& _i �	�4 4�$O 
5/2 5/2 1  50 <≤ x 

15 5/7 2  105 <≤ x 
5/87 5/12 7  1510 <≤ x 

105 5/17 6  200/5 ≤≤ x 
210 - 16 - k;: 

  
 

 

◄ ?�\/:  �B�( � %�.( ������ ?�4 �� �4 ��4�& *��;& LH�&�H,18 G�� .    � �Y���� *��Y;& �Y[�
 �� %�.(17  �19 �G�� $�\ �� �B�( 7 ��;& �$���B 

 ?�4 �� T�;d, :54=18×3 
, %�.( � ����� *��;& T�;d :36=19+17 

 �B�( 7 ��;& :18=36-54 

* y��  '�$� ������ �� ?�F�(�:    �YB �Y�3 7 �aB�� 3� $,�)H� �0 '4�	2� ��j�� 1�;	O� ����� �4
 $�# �, G�4: 

 
 

◄ ?�\/1 : �, ����� �� ?�� A�-H�� .�G�� �$/ �\ $��HB 4�2 �� L�� 1�;	O� 
) 5  �3 �1   (   �3 =$I���.a, 7�0 G��O 4� 

)6  �5  �4  �3  �2  �1   (  �6 =�0 G��O 7 �;0 

OPQ%�P� = 
 KH+1 BH�N�)�+1� R"�� ×-%����3( 

-%����3 KH+1 BH�N� 

OPQ%�P� = 
17+2+12+11 

4 
= 60 

4 
= 15 

�+1� R"�� = 
 �+1� ��?+%� +�+1� ��6+5� 

2 

OPQ%�P� = 
210 

16 
≅ 1/13 

6��>PU F' K��� V( ��+ � = 
�H�W� ��) =��  ��6�< 

O$�� ��) =��  � ��) ��6�< 
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=  ='$,# 4�2 1�;	O� 

◄ ?�\/2 :  �
H� A� �44  ��B# 7 ��F,5  � Z,�/ 7 ��F,6 4��4 4�:� $Hj� 7 ��F, . ��F, A�
-�� �4�� }��i y4�+� �B .�G�� �$/ �\ $��HB Z,�/ �� L�� 1�;	O� 

 
 
 

� ��%1: (    GY�� �jY^ '# 1�Y;	O� �$0$& �� �:� �H0 �B 7$,�)H� �[� .  1�Yg, :  '4�4 �� 1�Y;	O�
G�� �j^ 7��
, ?�� ����� �4 �;/� �4 74$(. 

 ��%�2: ( G�� �j^ 7��
, '# 1�;	O� �$04 �� ka/ ��f �B 7$,�)H� �[� . 

◄ ?�\/:  7��O 7� �
H� Mi�4 3� �� L�� 1�;	O�7    7� ��YF, �ZY,�/ 7 ��F,    4�Y� }��Yi ZY,�/
G�� A� 7��
,. 

 ��%�3: (  �$,�)H� �0 '4�4 �� 1�;	O� ����� �4A� ��j^ 74$( �� �LHB G�� A� � �j^ . 

 ��%�4: (  7��
, �.S
, A� �4 LQ;, 7�0 1�;	O� T�;d,A� G��. 

 ��%�5: (  4�� �P��W, �� �0$,�)H� '4�$& �� 1�;	O� '��� �, ��0 1�;	O� T�;d, A;� �B: 
 

 

◄\/ ?�:  y$0 A� �B *��4 A� 4��i�B 1�;	O�
10

3
 $��B �, .   �YB *��4 '4�YQ& 4��i�B 1�;	O�

�G�� �$/ �\ y$0 

 '4�Q& 4��i�B 1�;	O�
10

7

10

3
1 =− 

 �/�5$� H� �� )%F/ '�7 >��(:        3� '��Y� �Y, LYQ;, 7�Y0 GY��O MY� '4��# G�4 �B 7��B
��4�;& �� ��4 %�m& 1�$: 4�� �4�j	�� �	i�4. 

◄ ?�\/: -�� �4�� ����� -0�B �� �Q� �4 .$H
���B �� LQ;, 7�0 G��O %�;�. 
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X 

X 

( 

( 

( 

 � �$1-��� 

5= �H�W� =��  ��6�< 

 
15= �) =��  � ��) 

 

)5 R��Y Z�?�( 

 
)15= 4+5+6( 

 

R��Y ��+ � 

 

= 

 

5 

 15 

 

= 

 

1 

 3 
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1 .$H�� ��), �� *��P( �0 �	��4�& �� �	��4. 
R�� ( 4$(10  7 �	�4 �B ��B�,105 <≤ x $��B �,. 
� ( 7 �	�4 1�f160145 <≤ x  7��
,15 G��. 
} ( 7�0 �4�4 *��HH{� 7 ��,�415  �4  �8-  �9  �B��B23 G��. 
4 ( �	�4 L�� �&����2 ��[ '# �$��B �	�4 A� _i ��\ c��;&            �[�6 G��. 

Y0 ( 7 �	�4 Z��,1610 <≤ x  �B �B��B13 G��. 
� (�;0 �����	, 7�0 �	�4 Z��, �4 �0 LHB 7 �.^�2G�� �	�4 1�f '. 
3 (4�� �, ��� �B 4�$I� 7 �
��b, 7��B 7���+� ��4�;&. 
2 .$H�� M,�� �� ��3 7�0 *��P(. 

R�� ( ��4�;& 3� �P��b� 7�0 �4�4 7 �
��b, 7��B .....................-H�� �, �4�j	��. 
� ( -.( �� �0 �4�4 �H
j� � �0$&�,3�� � 7��# k;: -.( ...................�[$��. 
} ( �-H�� -H
b� �0 �	�4 4�$I� �B �� *��HH{� 7 ��,�4 �[� .....................$�# �, G�4 �B. 
4 ( ��4�;& 3� M� �B GP
& �0 �4�4 4�$I� '4�4 '�)& 7��B ..........................-H�� �, �4�j	��. 

Y0 ( �� �	�4 A� �4 4�:�, 7�0 �4�4 4�$I� .....................#$���[ �	�4 '. 
� ( �4 �0 �4�4 4�$I� ��� M^�O �B G�� �B��B �0 �4�4 T�;d, .........................�0 '#. 
3 ( 7 �	�4 Z��,104 <≤ x  �B �B��B .....................G��. 
� ( 4�$(� LH�&�H,25  �8  �15  �B G�� �B��B................... 
3 .���Z[V���, 7 $H&ZB G,e( ��. 

R�� ( 7�0 �4�4 *��HH{� 7 ��,�410 �3  �7  �2-  �7-  �1- �G�� ���Z[ %�$� �B��B 
1 (17                   2 (15                 3 (10                    4 (7 
�(  4$(6 �	�4 3� A� %�$� �B ��B�,�G�� ��3 7�0 
1( 64 <≤ x          2( 85 ≤≤ x          3( 97 ≤< x      4( 50 <≤ x 
} ( LH�&�H,8  �B��B LH
O ?�419 G�� . �[�2     �-HY�� �2�Y�� LHY
O 7�0 ?�4 3� �Q� �B ��;&

 �B G�� �B��B �� $�$: 1$I,: 
1 (2/19              2 (5/19                3 (05/19             4 (25/19 
4 ( LH�&�H,4  �B��B �4�412 G�� .�4�4 �4 �[� 77  �5 '# �B     $Y�\ $Y�$: LH�&�YH, �4�Y� �2��� �0

�G�� 
1 (12                 2 (11                  3 (10                 4 (9 
Y0 ( *��;& T�;d,5  ��H� ?�490 G�� �$� . �B G�� �B��B ��H� *��;& 1$I,: 
1 (16                2 (17              3 (18                4 (5/18 
4 . 4�$(� LH�&�H,15  �5/12  �13  �5/7 $H�� ��
O ��. 

           #/�HI1 �238 
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5 .R�� ($H�� M,�� �� ��3 1�$:. 
� ($H�� -�� �� 1�$: �B ��B�, �&�	� ��4�;&     . 
 

�&����2 '�)& _i �0 �	�4 4�$O 
3  140130 <≤ x 
  150140 <≤ x 
5  <≤ x 
2   
  180170 ≤≤ x 

 
 

 

6. $���# G�4 �B �� LH�&�H, �0 �4�4 1�$: �B �:�� �B. 
 

 �	�4 Z��, ×�&����2 �	�4 Z��, �&����2 �	�4 
  6 126 <≤ x 
  15 1812 <≤ x 
  12 2418 <≤ x 
 -  k;: 

 
 

7.  *�HB4� ��B�( ������ ?�4 �� �4 %�F�� *��;& LH�&�H,18 G�� �$� . �B�( � ����� *��;& �[�
 VH��� �B ��17  �19 �G�� $�\ �� *�HB4� 7 ��;& �$��B 

 
8. $H�� M,�� �� ��3 7��,# 1�$:. 

 

 �	�4 Z��, ×�&����2 �	�4 Z��, �&����2 �)& _i' �	�4 4�$O 
    146 <≤ x 
72    2214 ≤≤ x 

 
9.  �4 �;H& *��;& 1$I,8  ?�418 G�� �$� . ~��	(� 3� h� �[�5/1  � ����� ?�4 �B ��;&5/0 

�G�� �$/ �\ $�$: LH�&�H, �4�� �2��� �� %�.( ?�4 �B ��;& 
10.  LH�&�H,4  4$(29  LH�&�H, �6  4$(33 $��B �, .�G�� �$/ �\ �04$( M� LH�&�H, 

 
 
 

 BH�N�4 �6[ 

 BH�N�6 �6[ 

= 

= 

............................. 

............................. 
BH�N� �" = ............ " OPQ%�P�� = ............ 
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11 .$H�� ��
O �� ��3 4�$(� LH�&�H,. 
 

    24 �9-  �15 + �6- 
 

12.  �� L�� 1�;	O� �-�� �4�� ����� �� �Q� A�»�� «�G�� �$/ �\ $��HB 
 

13. 1�;	O� 3� A� �0 -�� �4�� ����� �� ?�� A�$H�� ��
O �� ��3 7�0. 
R�� (5 $��HB. 
� (�2$��HB 4. 
} ($��HB 1�� 4$(. 
4 ( 3� �� -� 74$(7 $��HB. 

14.  '$,# 1�;	O� ?�� A� ����� �44  7��
,
6

1
 �, '$,�H& 1�;	O� $��B4 �G�� �$/ �\ 

 
15. �
H� '��4 3� 7��O 7�4 ��F, ���H� 78   � ZPY� 7 ��F,5       �YB ��YF, AY� �$HjY� 7 ��YF,

-�� �4�� ���	&� y4�+�$H�� ��
O �� ��3 7�0 1�;	O� 3� A� �0 �) .$�	
0 '�
Q� �0 ��F,.( 
R�� ($��B ��H� ��F, �� L�� 1�;	O�. 
�($��B ZP� 7 ��F, �� L�� 1�;	O�. 
} ($��B $Hj� ��F, �� L�� 1�;	O�. 
4 ($H�� ��
O �� �0 1�;	O� 7 �;0 T�;d,. 
 

16.  �;f�220 ���;� %�$� �0 �B �� �� ��F, 4$( Y+	i� 7� �4�4 9�) 3�1   �Y�20 (  7� �Y
H� '��4
4Z�� �, .�, }��i ��F, A� y4�+� �B ��03 c	��4$�� . 1�Y;	O� 3� A� �0    ��Y
O �� �Y�3 7�Y0

$H��. 
R�� ($��HB 1�� 4$(. 
� ( ��|,7 $��HB. 
} (�$&��;� 7�015 $��HB. 
 

17. -�� �4�� ����� -0�B �� ?�� �4. 
R�� ($H
���B �� LQ;, 7�0 G��O M�. 

 
� (�G�� �$/ �\ $���HB -0 Mg, �04$( �� L�� 1�;	O� 
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18. -H�� �, ����� -0�B �Q� �4 .�G�� �$/ �\ �$��HB G)� �0 '# 3� �Q� M/�$O �� L�� 1�;	O� 
 
 
 

19. -�3�$&� �, �� ���� � -H&�i�\ �, �� MB�b, 7 �$�i�\ 7 �B�b( .   � �4�Y� MY,�� �� ��3 1�$:
��# G�4 �B �� �0 G��O M� 4�$I�$�. 

 

6 5 4 3 2 1 
 ?�� 

       �$�i�\ 
      ZP� 
      �B# 
      Z,�/ 

 
 
 
 
 
 

20.  �24�+� ��f �B '�3�,# c&�4 LHB 3� $0��i �, -.I,8     ��Y�	&� �Y�3�� *�bB�Y
, 7��B �� �j&
 �� '�3�,# c&�4 4�$I� �[� $��24 �G�� �$/ �\ 3�,# c&�4 �0 ���	&� 1�;	O� �$��B �j& 

 
 

21. �;H� 3  � cj� Gj:5 4��4 ����: Gj: .   AY� � ����Y: Gj: A� $&��� �, t��f $�\ �B
�$��JB cj� Gj: 

 
 
 
 
 
 
 
 
 

-5M 

R*1 R��Y 
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���� ��� ������ ���� 
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R�4�  TU! ��/�38 )����� 
S��/ R��( )$ �/ �� ���-���( %��B 

1 $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 
R�� ( LQ;, �0 �4�4 LH�&�H,$��B �0 �4�4 3� �Q� G��. 

� ( �/�j�� '4�4 �� 1�;	O� �[�
5

2  '# '4�$& �� 1�;	O� �$��B
5

3 G��. 

} ( �)H;0 �Q� A� '$,# G)� 1�;	O�5/0 G��. 
4 ( 7 �4�48  7 �	�4 �484 <≤ x 4��4 ���/. 

1 

2 $H�� M,��. 
R�� (T�;d, �B �B��B ��j�� A� �4 �0 1�;	O� 7 �;0 .........................G��. 
� ( 3� 74$( ��j�� �0 T�/� 1�;	O� ............. �� ................$��B �,. 
} ( 7�0 �4�4 *��HH{� 7 ��,�45  �3-  �6-  �B �B��B ..............G��. 
4 (� � �0$&�,3�� �7��# k;: -.(�H
j � �0 �4�4 � ....................$���[. 

Y0 ( 4�$I�7  *��^ �B �� _i ��\ 4$( .......................-H04 �, '�)&. 

5/1 

3 $H&ZB G,e( �� V���, 7 ���Z[. 
�R� ( �� �0 �4�4 %�;� �[�2 �4�� �, �B��B $�\ $�$: LH�&�H, �-H�� �B��B 

1 (4                   �B��B2 (3          �B��B         3 (2           �B��B          4 (4�� �, R+& 
� (�G�� �$/ �\ ?�� A� ����� �4 1�� 4$( '$,# 1�;	O� 

1 (
2

1                   2 (
6

1                           3 (
3

1                         4 (
3

2 

} ( ��3 4$( %�$�$&��� �;& �$��B ��j�� A� '4�4 �� 1�;	O� 

1 (
7

5                     2 (
5

2                         3 (
5

6                         4 (0   

4 ( 7 �	�4 Z��,2820 <≤ x �G�� ���Z[ %�$� 
1 (25                 2 (22                        3 (23                          4 (24 

1 

4 R�� (�G���$�\ LQ;, 7�0 G��O M� 4�$I� �-0�B �Q� A� � ?�� A� ����� �4 
 

�( LH�&�H, �[�10  7��,# 7 �4�415 �G�� $�\ �0 '# T�;d, �$��B 
 

75/0 
 
75/0 

5 $H�� M,�� �� ��3 1�$:. 
 �	�4 Z��, ×�&����2 �	�4 Z��, �&����2 �	�4 
  6 1410 <≤ x 
80   1814 <≤ x

 
 

2 
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6 $H�� ��
O �� ��3 4�$(� LH�&�H,. 
18 �20 �5/19  �5/17  �15 

1 

7  *��;& LH�&�H,8  �4�^ ?�417 $��B �, . �[� *��;& �B ���4 ?�4 �419  �20     �4�Y� �2�Y�� �Y0 '# �B
$���# G�4 �B �� $�$: LH�&�H,. 

 

5/1 

8  �&�	� ��4�;&)���.B ($H�� -�� �� ��3 1�$:) .$H�� M,�� �� 1�$: �$	B�.( 
�&����2 '�)& _i �0 �	�4 4�$O 

4  50 <≤ x 
  

105 <≤ x 
6  1510 ≤≤ x 

 
 
 

2 
 
 
 
 
 
 
 

 
9 -�� �4�� ����� �� ?�� A� .$H
���B �� �$� �	���i 7�0 1�;	O�. 

R�� (5 $��HB. 
� ($��H& }�3. 
} ($��HB 1�� 74$(. 
4 ($��HB V��, �& � 1�� �&. 

2 

10  7��O 7� �
H� Mi�4 3�7  �ZP� 7 ��F,9  � �B# 7 ��F,4     y4�Y+� �YB �� ��YF, A� ���H� ��F,  }��Yi
-�� �4�� .$H
���B �� �$� �	���i 7�0 1�;	O�) .$�	
0 '�
Q� �0 ��F,( 

R�� ($��B ��H� ��F,. 
� ($��B �B# �� ZP� ��F,. 
} ($��P& ZP� ��F,. 

5/1 

11 -�� �4��#�4 G��O �B �� MB�b, 7 �$�i�\ .$H
���B �� �$� �	���i 7�0 1�;	O�. 
R�� ($	
��B 4�3 7��. 
� (Hj� �� �B# 7��$	
��B $. 
} ($	
��B 4�3 �� ��H� �� Z,�/ 7��. 

5/1 
 
 
 
 
 

12 R�� (-�� �4�� ����� -0�B �Q� A� � ?�� A� . �$	2� �, ��j�� G��O $�\)�	i�4 ��4�;&( 
 

� ( ?�� �� L�� 1�;	O�»}�3 « �Q� �»G)� «�G�� $�\ $��HB 

5/2 

�(E 

R��Y 

-5M 6P\1 

Z�P1 
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13 $H
���B V���, 1�g, A� ��3 $,�)H� 7��B. 
;	O� �� 7$,�)H�$��B �j^ '# '4�4 �� 1� . 

 

1 

14  �c��8 ?��x�: 

 ��3�� -H� A� '��Q�3�B L� LH�&�H,14 G�� 1�� .  �YB�, � '��Q�3�B L� LH�&�H, �[�27   '# 7 ���Y�
 ��015 �4��4 LQ�3�B $�\ -H� L�� $��B 1�� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5/1 
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R�4�  >*�� g$� ��/�3Z��- / R��( )$ �/ �� ���-�������� 
S��. %��B 

1 $H�� ��), �� *��P( �0 �	��4�& �� �	��4. 
R�� (G�� �j^ 7��
, �j^ 4$( ?�QI,. 
� ( 4$(59  ]HW^ 4$( �4 LHB7  �8 G��. 
} (4��4 '��b� Z��, -m	�, �I.� c�. 
4 ( �0 �:��i 7�0 ����3 T�;d,5  �I.�540 G�� �:�4. 

1 

2 &� �� G��4 ���Z[$H�� ���	. 

R�� ( ?�QI, 7 ����/
4

3
2−  �B G�� �B��B: 

1 (
4

3
2                  2 (

4

11
−                   3 (

4

11                   4 (
11

4 

� (��3 7�0 G��O 3� A� %�$�  N.g, �4 �	)F& -0 7�0 G��O �Z:G
H&� 
1) (3 ~ 3                  (2) (~ 3 ~               (3) (�-3                (4) (3 3 3( 
} (�4��4 4�:� G��O $�\ ?�� A� � �Q� A� ����� �4 
1 (8                   2 (36                      3 (4                   4 (12 
4 (: 7 �.;n  7���� %�.......... �25�16�9�4�1 �G�� ���Z[ %�$� 
1 (n+n                   2 (n

٢                  3 (n
٣                  4 (٢n 

1 

3 $H�� M^� p\ G;� �4 ]HW^ *��P( �B �� G��� G;� 7�0 �.;:) .G�� �2��� ���: �4.( 
 

>��� >F� u= >F� 

;/� �4 1�� 4$( L��	[�ZB� 9 
 7�0 '��b� ��W, 4�$I�9 -m	�, �I.� 99 

 M^�O916 + 97 

 M^�O2)6-( 36 
 5 
 13  

1 

4 $H�� M,�� �� ��3 7�0 �.;:. 
R�� ( 7��
, c��QI, �4 ���[ 4$( �0 ��|.^�O .................G��. 
� ( _i A� �B 4�;( _i �4 ........................$�	
0. 
} (� �.i�4 7 ����3 A� 7 �3�$&8  �B �B��B -m	�, �I.�......................G�� �:�4. 
4 ( 4$( �B cB�.b, � �;/� �4 4$( A� T�;d, ...................G�� ��l� c�B. 

1 

5 R�� (;:$H
���B �� ��3 ��W, �B �8��	, k. 
 
 

1 
 
 

1 2- 1- 0 2 3 1 3- 
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� ($���# G�4 �B �� ��3 *��P( M^�O) .$H�� �4�� �� ���:(. 

=−÷+− )
45

2
()

9

8

5

3
( 

 

5/1 

6  7�04$( 1�B�` �41  ��50 : 
R�� (�G
H\ 4��i �, _i �� 74$( LH��� 
� ( ��|, �B �� 74$( LH���5 �G�� $�\ 4��i �, _i 
} ( ��#39 ���\ �G�� 1�� 
 

5/1 

7 $H
���B �� �$� �	���i 7�0 ����3 ��3 7�0 MQ� �4. 
 
 
 
 
 
 

75/0 

8 R�� ($�\ A�$��B �Ib, �� $H�� -�� �����4 �I.�. 
 
 

� ( MQ� �B 7�0 ���� �B '��� �, ��#5 ���\ �4�� 7��� ���� M,�� �� ]a� A� -m	�, �I.� 
 

5/0 
 
75/0 

9 R�� ($H�� �4�� �� ��3 *��P(. 

  =−− )( 72510 2
xxx

 
 

� ($H�� ��Zd� �� ��3 *��P(. 
  

                                      .)..........(.......... +=+ baab 2714 2 

} ($H�� MO �� MB�b, ��4�I,.                                                               35
3

2
2 +=− xx 

 
 
 
 

75/0 
 
 
5/0 

 
25/1 

 
 
 
 

...............ˆ

...............ˆ

=

=

z

y
 

 

..............ˆ =x 

130 

40 

x 

>> 

>> 

>> 

>> 

120 

y z 
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10  ��$b, ��3 MQ� �4b $H�� ��
O ��.  1 
 
 
 
 
 

11  N.g, �4 �	)F& -0 G��O � MH�4OAB  �OCD �$H
���B �) .O G�� ����4 Z��,.( 
 
 
 
 
 
 
 

75/ 
 
 
 
 
 
 

12 R�� ( V
O�Bi,j $H
���B                                                                   .............=








−

−
=

→

5

4
m 

� ( �[�
→→→

−=






−
= jiab 24

3

5
,  ��$b, $��B

→→→

+= baZ 2 $���# G�4 �B ��. 

 
} ( k;: M^�O ��4�B)#�B��$ ($H�� -�� �� ��3 7�0��4�B. 
 
 
 
 

5/0 
1 
1 

13 R��( $H
���B ��4 '��� 74$( *��^ �B �� M^�O. 

=−×

=××
186

10310

3)(8

5357
 

�(  4$(43  ����	, ]HW^ 4$( �4 LHB ................ � ....................4��4 ���/. 
 

1 
 
5/0 

14 1�$: $H�� M,�� �� ��3. 
�&����2 ×�	�4 Z��, �	�4 Z��, �&����2 '�)& _i �	�4 

    106 <≤ x  

75/0 
 
 
 

x 
y 

z 

5 

2 

b 

A 

B 

C 

D 

O 
. 

�P�� 

............................... 

............................... 

............................... 

(                   ) =��  
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15 -�� �4�� ����� -0�B �� ?�� A� � �Q� A� .$���# G�4 �B �� ��3 7�0 1�;	O�. 
R�� ( �Q�»�� « 4$( ?�� �5 $��HB. 

 
� ( �Q�»G)� « 7 �$&��;� ?�� �6 $��HB. 
 

5/0 
 
5/0 

16  �c��8 ?��x�: 

$���# G�4 �B �� M^�O) .7��H	i� 1��S�( 

=++ 16165168 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 
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 * ����� � mQ 

 $���B �, ��3 G��O �� 7���4 ����4 A� � _i A�: 

1 .$�� ka/ �ab& �4 �4 �� ����4 �_i) . T�I�rOH <( 
 
 
 
 

2 .$�� ka/ �ab& A� �4 �� ����4 _i) .rOH =( 
 
 
 
 

 

 ��%�: G�� 4�;( ?�;, _i �B ?�;� �ab& �4 ����4 T�I�. 
3 .$�Q& ka/ �� ����4 _i) .rOH >( 
 
 
 
 

◄ ?�\/»1 «:  ����4 Z��, �� �ai 7 �.^�2
3

2  G�� ����4 T�I� .�     -Y�� �YB �� ��Y��4 � _Yi k�

$H04 ]H��� MQ� . 

 f���:   kYa/ �ab& �4 �4 �� ����4 _i h� G�� �� A\�� T�I� 3� ����4 Z��, �� _i �.^�2 '�\

��I� $�� �,  :rOH <  
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◄ ?�\/»2 «:  ��3 MQ� �4AB G�� ?�;, ����4 �B . ��$b,x # G�4 �B ��$���. 

 f���:  N.g,AOB  G�� ����Z�� -U�/⇒⊥ ABOB 

1214414425169

25169

513

2

2

222

==⇒=−=

+=

+=

xx

x

x

 

 
 
 
 
 

 * ����� c9�/ ���9 ��$�:   -Y�� �B L���B��B $��B �, ����4 �a/ ���� �0 R+�, 4�;( ����4 �0 �4
 �����4 ��� �4)73��,�H` ( R+�, 4�;( 4��i�B MW, ��0 '# 7�0 R+�, 4�;( -�� � �0) �Y0�a/ (

$�� �, ��), �� ����4 Z��,. 
 
 
 
 

 

 ��%�:   � $Y�� �, -H
b� 7��
, G;
/ �4 �B �� '# �4�� �, 4�;( ��� �B ����4 Z��, 3� �� �ai
G�� 4�;( ��� �B �4�l[ �, ����4 Z��, � ��� _�� 3� �� �ai hQ(�B . 

◄ ?�\/:  MB�b, MQ� �4O  � ����4 Z��,o90== HHNMH ˆ, 
 
 
 
 
 

 * 'c9�/ �����:     �$�Y��B ��Y��4 7�Y0 T�I� '# 7�0 k.� � ����4 Z��, 7�� '# ?r� �� ����3 �0
4�� �, �$H,�& 7Z��, ����3. 

 *G�� 7��
, '# MB�b, '�;� 7 �3�$&� �B 7Z��, ����3 �0 7 �3�$&�. 
o70==

∩

ABÔ 
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 ��%�1(  ����4 _HW,360 G�� �:�4. 

 ��%�2( ���4 �0 �4$&� 7��
, -0�B ZH& �0 '# �Hm& 7�0��� �$���B 7��
, -0�B '�;� �4 �[� ��. 

 ��%�3( $&� 7��
, -0�B ZH& �0 '# �Hm& 7�0 '�;� �$���B 7��
, -0�B ��� �4 �[� �����4 �0 �4. 

 ��%�4(  3� �� -� 7�0 '�;�180  3� �� u�ZB 7�0 '�;� � y�O �4 �B �:�4180   �Y� �B �� �:�4
 c��;& y�O$�04 �,. 

 * '���/ '�7 ��F9 �* ����� 6$�`: 

R�� ( 7��
, '�;� ��F\ :$�� �, -H
b� 7��
, '�;� ��F\ �B �� ����4 -0�B 4�;( �a/ �4 . 
� ( 7��
, '�;� c� :    �Yab& AY� 3� hJY� � �4�� 3�B ����4 T�I� 7 �3�$&� �B �� ��[�� 7 �&�04

-H&3 �, '�;� ����	, ��f �B ����4 _HW, 7��. 
}(  ����4 *�;H
b� �.� G��O :  -HY�� �Y, -�� �����4 �B �� ����4 7�0 T�I� 3� �Q� �$	B� .  hJY�

 ����4 _HW,)360 �:�4 (   �Y���3 �Y��b& �.H�� �B � �4�� -H
b� ��$� �	���i *�;H
b� 4�$I� �B ��
-H�� �, -�� �3�$&� '�;0 �B 7� .�� ��4�� 3�B �$� 4�d�� ��� �3�$&� �B �� ��[�� 7 �&�04 �� ��[�� '3

-H&3 �, 7��
, 7�0 '�;� �� �4 �� � �4�4 ���/ _i ���� �� �4 ��b& 3� �Q� 7��. 

◄ ?�\/:  �B �� MB�b, ����45 $H�� -H
b� 7��
, '�;�. 
 '# �B MB�b, '�;� � Z��, ����3725360 =÷ 

 
 
 

 * ����� �� 
��F9 ?�� �#��W/ : 

 
 
 

 �v�� 4��#� �*: ���3 GP
& �B �� �m&4��, �360      _HYW, �4 �� �Y
� '# � �4��# GY�4 �YB �:�4
-H�� �, ��� ����4. 

◄ ?�\/:  ����3 $&�4 �, $;W,o40=BOA ˆ   ��Y��4 T�I� �٣cm  GY�� .    1�Yf $Y0��i �Y, ��
 '�;�AB 4��# G�4 �B �� .$H�� ���;�0�� �� ��. 

940360 =÷ 
 �� 4$( × �a/ = _HW,����4 

84/18=14/3×6  =����4 _HW, 

.2/118/84
9

1
≅× = '�;� 1�f 

 

= 
()�� O�Q ()�� R87<�7 

R;679 S�,� 360 

AB 

. O o40
A 

B 

Cm3 

. O 
o72 o72
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 * 
��W/ �����:        '# 7�Y0 k.Y� � ��Y��4 _HYW, 7�� '# ?r� �Y� GY�� 7� ����3 �f�W, ����3
$���B ����4 7�0���. 

 *G�� �B��B '# MB�b, '�;� R+& �B �f�W, ����3 �0 7 �3�$&�. 

o50
2

100

2
===

∩

BC
Â 

 
 

� ��%1: ( $&� 7��
, -0�B '�;� A� �B �� �B �� �f�W, 7�0 ����3. 

 ��%�2: (  ����4 �a/ �B �� �B �� �f�W, ����3 7 �3�$&�90  �:�4)�;U�/ (G��. 

◄ ?�\/:  ��3 MQ� �4O  � ����4 Z��,AB  GY�� ����4 �a/ .      7�Y0 '�Y;� � �Y0 �Y���3 7 �3�$Y&�

���B �� �$� �	���i$H. 
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1 .$H�� ��), �� *��P( �0 �	��4�& �� �	��4. 

R�� (4�� �, �$H,�& �f�W, ����3 �$��B ����4 _HW, 7�� '# ?r� �� ����3 �0. 
� (G�� '# MB�b, '�;� R+& Z��, ����3. 
} (�4 ����4 � _i �$��B ����4 T�I� R+& 7� ����4 Z��, �� �ai 7 �.^�2 �[� $&��4 s�	), �ab& . 
4 ($&� 7��
, -0�B '�;� A� �B �� �B �� �f�W, 7�0 ����3 �����4 �0 �4. 

Y0 ( �B ����4 -H
b� 7��B6 -H�� �, 3�B ����4 �a/ 7 �3�$&� �B �� ��[�� 7 �&�04 �7��
, '�;�. 
� ($�� �, R+& �� ��� '# �4�� �, 4�;( ��� �B ����4 Z��, 3� �� �ai. 
2 .��3 *e;: $H�� M,�� ��. 

R�� ( ?�;, _i �B ?�;� 7 �ab& �4 ����4 T�I� ..................G��. 
� (   �YB ��Y��4 -H
b� 7��B8     7 �Y���3 3� 7��Y
, '�Y;� .......................    �4�j	Y�� 7ZY��, 7 �Y:�4     

�,-H��. 
} (���4 �B _i �$��B 7��
, ����4 T�I� �B ����4 Z��, �� �ai 7 �.^�2 �[� � ..................$��B �,. 
4 ( '�;� �B �� �B �� �f�W, 7 ����3124  7��
, �:�4 .......................G�� �:�4. 
0Y ( �B �� ����4 Z��, �� �ai ���� ................G�� 4�;( ��� '# �B �$�� �, M^� ��� . 
� (B _i �$&��4 s�	), �ab& A� �F�� ����4 � _i �� �	��O �4 ����4 � ..................G��. 
3 ( 7��
, ����4 �a/ �B �� �B �� �f�W, ����3 ....................G�� �:�4. 
3. $H�� M^� p\ G;� �4 V���, 7�0 w��� �B �� G��� G;� *X��S� 3� A� �0. 

 

>��� >F� u= >F� 

*  7Z��, 7 ����3 �B MB�b, '�;�o65 
* , '�;� �f�W, 7 ����3 �B MB�bo60 
*  �B ����4 -H
b� 7��B %3X 7 ����310 7��
, '�;� 
* $&��$& ���	), �ab& ����4 � _i �	/� 
* $&��4 s�	), �ab& �4 ����4 � _i �	/� 

*o130 
 *o65 

    * rOH > 
* o36 

   * rOH <  
 
4 .$H&ZB G,e( �� ]HW^ 7 ���Z[. 
-  A�8  �B �� ����4 �-m	�, �I.�8 �$�� �, -H
b� 7� �:�4 $�\ '�;� 

1 (o90                    2 (o45                3 (o22/5              4 (o60 
 

       -%�.+�� #/�HI1                      

               �) Z�'�� 
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- �.^�2 �[�ka/ �ab& $�\ �4 �� ����4 _i �$��B ����4 �a/ 7��
, �����4 Z��, �� �ai 7 
 �,�$�� 
1 (3                      2 (2                   3 (1                    4 (0 
- ����4 �4 T�I� �B 7�cm2 7Z��, ����3 45 -�� �	i�� �:�4 .    �Y���3 LY�� 7�� �YB �� '�;� 1�f

�G�� �	, �	&�� $�\ ��P��b� 
1  (٢/�cm           2 (١/�cm             3 (٣cm            4 (�cm 
-  MB�b, MQ� �4x �G�� �:�4 $�\ 
 
1 (70               2 (100            3 (86              4 (94 
 
 
5 .i 7 �.^�2 �[�    � MQY� -Y�� �YB �� ����4 � _i GHI�� �$��B ����4 T�I� kB� ����4 Z��, �� �a

$H�� ��), �aB�� L	��&. 
 
6 . $��B ��3 *�(ef� tB�a, �� $H�� -�� �.Q�: 

R�� (O  � ����4 Z��,OH $��B ����4 Z��, �� _i 7 �.^�2. 
� (rOH = )r  ����4 T�I�G��( 
 
7 . A� ��[�� � ���b& �c� _i A;� �B8 $H�� -�� -m	�, �I.�. 
 
 

8 .R�� (
6

1 �G�� �:�4 $�\ 7��
, ����4 _HW, 

� ( �012 $�� �, -H
b� �:�4 $�\ 7�0 '�;� �B �� ����4 -m	�, �I.�. 
 
9 . '�;� 1�f MB�b, MQ� �4MN �G�� �	, �	&�� $�\ ��P��b� 
 
 
 

10.  $���# G�4 �B �� 1�Fd, ��$b, ��3 7�0 MQ� �4)O G�� ����4 Z��,( 
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11 .  $HY
���B �� �$Y� �	���i 7�0 ����3 � �0 '�;� 7 �3�$&� ���3 7�0 MQ� �4) .O    ��Y��4 ZY��,
G��.( 

 
 
 
 
 

        
 
 
 

 
12 . ����4 Z��, �� �ai 7 �.^�2 �[�5/1  �Y��4 � _i GHI�� �$��B ����4 T�I� �B��B   -Y�� �YB �� �

$H�� ��), �aB�� L	��& � MQ�. 
 

13 . ��3 MQ� �4O  � ����4 Z��, = o05B C    G�� .    �	Y���i 7�Y0 '�Y;� � �0 ����3 7 �3�$&�
$H
���B �� �$�. 

 
 
 

 
 

14 .MQ� �B �:���B�3�$&� �$H
���B �� �$� �	���i 7�0.        
 

.........DC........B̂
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== 

 
 

15 . ��3 MQ� �4cmDR 5= ����4 �B ?�;,= o60D F  G��. 
 
 
 

R�� ($H
���B �� �$� �	���i 7�0 '�;� � �0 ����3 7 �3�$&�. 
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� ($���# G�4 �B �� ����4 T�I�) . ���;�0�� : ����3 7��B�� k.�30 G�� ��� R+& 7��
, �:�4.( 
16 .�B �:�� �B �3�$&� N.g, 7����3 7 �3�$&� �MQ� 7�� 7ABC $���# G�4 �B ��. 

 )AC  G�� ����4 �a/ .( 
 

 
 

17 .$���# G�4 �B �� �$� �	���i 7�0 '�;� � �0 ����3 7 �3�$&� �MQ� �B �:�� �B) .= oˆ 50A( 
 

 
 
 
 

18 .�Fd, 7�0 '�;� � �0 ����3 7 �3�$&� ���3 7�0 MQ� �4$H�� �$H� �� 1. 
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����� ��/�3
 �7 ����� TU! 

 
R�4� ����� 
S��/ R��( )$ �/ �� ���-��� %��B 

1 $H�� M,�� �� ��3 *e;:. 
R�� ( �B �� 7� ����4 �[�5 7��
, '�;� �0 7 �3�$&� �-H�� -H
b� 7��
, '�;�.............. .G�� �:�4. 
� ( _i �B ?�;� �ab& �4 ����4 T�I� .................G�� 4�;(. 
} ( '�;� A� �B �� �f�W, 7�0 ����3 �����4 �0 �4 ....................$�	
0. 
4 (  7 �3�$YY&� �YYB �� ��YY[�� 7 �YY&�04 �7��YY
, '�YY;� cYY� �YYB ��YY��4 -HYY
b� 7��YYB ................. 3�YYB ��YY��4 

-H�� �,. 

2 

2 $H&ZB G,e( �� ]HW^ 7 ���Z[. 
R�� ( �B �� 7� ����4 _HW,8 -�� �4�� -H
b� 7��
, G;
/ .   �Y0 '�Y;� 3� �Q� �B MB�b, �f�W, ����3 �0

�G�� �:�4 $�\ 
1 (270                   2 (135                 3 (45                4 (120 
� ( T�I� �B 7� ����4 �412 �;� 1�f �	, �	&�� 7Z��, ����3 �B MB�b, '30 �G�� �	, �	&�� $�\ �:�4 
1 (84/18              2 (56/12                3 (28/6               4 (14/3 
} (�G�� �:�4 $�\ ��� L�� 7�� �B �� '�;� �4�� �B��B ����4 T�I� �B ����4 3� 7��� �[� 

1 (o180                2 (o90                 3 (o30                4 (o60 

4 ( ����4 Z��, �� �ai 7 �.^�2
2

3
 �$&��4 s�	), �ab& $�\ ����4 � _i G�� ����4 T�I� 

1 (3                   2 (2                   3( 1                     4 (0  

2 

3 k�� A�  � _i A�$H�� ��), �aB�� L	��& � MQ� -�� �B �� ����4. 
 
 
 

5/1 

4 $�� GB�K �� ��3 7 �.;: $0��i �, ���� .$H�� ���;�0�� �� ��. 
»G�� 7��
, -0�B �0 ?�;, 1�f �-H�� -�� ����4 �B ?�;, �4 ����4 }��i �ab& �0 3� �[�«. 

?AC

?OA
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5  �B �� �����4 ����4 A� ��[�� A;� �B6 $H�� -H
b� 7��
, '�;�) .$H04 ]H��� �� 4�i -�� v��.( 
 
 
 

5/1 

6  ��3 MQ� �4MN G�� ?�;, ����4 �B . ��$b,x $���# G�4 �B ��) .20=ON = ,4M N( 
 
 
 
 

5/1 
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 ��3 MQ� �45  �I.�-m	�,  �	2�[ ���/ ����4 '��4G�� . ��$b,y,x $���# G�4 �B ��. 

.............ˆ

............ˆ

=

=

y

x
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8  $H04 '�)& ��3 MQ� �4 : 7��
, G;
/ �4 �B ��� �-H�� 4�;( ��� �B ����4 Z��, 3� �ai �[� �����4 �0 �4
 ��I� 4�� �, -H
b�BHAH = . 

 
 
 
 

5/1 

9  ��3 MQ� �4O  � ����4 Z��,o50=Â G�� .$H
���B �� �$� �	���i 7�0 '�;� � �0 ����3 7 �3�$&�. 
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10 
 
 
 
 

 �[�oo 2570 == ARTM ˆ,ˆ $���# G�4 �B �� �$� �	���i 7�0 �3�$&� �$��B. 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 

11 $&� ��3 MQ� �4$H
���B �� �$� �	���i 7�0 �3�) .O G�� ����4 Z��,.( 
 
 
 
 

 

2 

12  V
O�B �0 '�;� ��3 MQ� �4x $&� �$� ��), . ����3 7 �3�$&�N �G�� �:�4 $�\ 
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                               6�57 ����                                          ��/ ����Q      4�/ :90 �`$2� 

 ���F  ��/�3»1                               «?�� 
����� ��/�3 

R�4� ����� 
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 ����Z�� -U�/ N.g, �4 .................$&��4 �	)F& -0 G��O. 
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1 

1 
2 
3 
4 
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� R�� (         *��HH{� ��,�4� � (            �&����2� } (           LH�&�H,� 4 (�4�4 T�;d,�0 

�G�� 7Z��, ����3 �B��B $�\ �f�W, ����3 �$���B '�;� A� �B �� �B �� 7Z��, � �f�W, ����3 A� �[� 

   �  R�� (�B��B �4             � � (          �B��B A��   } (
2

1               �B��B� 4 (�B��B �� 

 

1 
1 

 
 

2 
 

3 
 

4 

 D ($H04 w��� ��3 7�0 1��� �B. 
$���# G�4 �B �� MB�b, *��P( M^�O. 

 

=
−

−−

−+−

4

3

9

5
6

1
2

9

5

 

5/1 
1 



 � ���	
������  8  

 

142 
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75/0 
 

11 R�� ($H�� M,�� �� ��3 1�$:. 
 �	�4 Z��, ×�&����2 �	�4 Z��, �&����2 '�)& _i �	�4 4�$O 
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