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~-−-−/{  ضرب وقسمة التعبيرات الجذرية
Multiplication and Division of Radical Expressions  
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F ZK�  mF + CF
C  =   
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 × i- − DFi
iDF − Ci  = - − DF
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 V

DV − D  = iV + i iV − i  DF − C − DF × DF + DFC
D
iDFi − DC  =   

F ZK�   DF − C − D + DFC
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  - − DFD
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.� ,U ���+� c ���� +I�*  *

.3�#0�� � �Q���g ?�,��� 6�`� ��z� *  �5 �A��IF ���A� +&*  V
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� ≠ � ;� �& ��/�	U� ��I �K��   U
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� < c  ,  U�F = c  
U�F = c  V

� < V ,� <   ��L   FVF
 = VF  UF�F  = c  

?�,U� 85�� � O�,� w`�� FK� Vu�  �F�F  × UF�F  = c  

� × UF
�  = c  

.���A( �
0	� ��zA �K0� 6 ]����� ,� �5�K���� ,! �
0	�� ��� F��� � × D
D6  = ! 6�7�,��  -�

.� ,! ���+� 6 +I�*  *
.3�#0�� � �Q���g ?�,��� 6�`� ��z� *  �5 �A��IF ���A� +&*  V

$$



 

MI�E�� F ��� NO  8� − .F = �      P�Q      i. − �!i .
i� + �i

� − �4  :������ �L�S D�>$

:%&�

�6�L�T� � U �),     
i. − i � − .Fi !i .

i� + � − .Fi
� − i� − .Fi4  = i. − �!i .

i� + �i

� − �4

F ���  iV − .F!i 0
i.Fi

 �� − .F4  =  

W�T?� XY�� Z 9��T�> [2�� F�� #\�  i�� + .F4i iV − .F!i.
i�� + .F4i i�� − .F4i =  

]�^)��� ��*�_  iVV − .F!V − .F!! + �.i.
.
i��i − .

i.F4i  =  

�G�7�?� A>D&� ]`  i.F. − �!−i.
�.� − 5"  =  

i.F. + �!i.−
.!−  =  

F ���  .F� + .�
.!  =  

MI�E�� F ��� NO  8!F − . = �       P�Q       
!
i. − �i

� + �  :������ �L�S D�>$  ��
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الأسس النسبية وخواصها

Rational Exponents and Properties

١-٢

º∏©àJ ±ƒ°S

•   �  �,�,L  /+&  ���A� 
.��3#d� J3�[��

•   �  �,�,L  /+&  ���A� 
.���b� J3�[��

•   ��3#d� J3�[�� � ���� 
.���b� J3�[�� �F

•   ���b� J3�[�� � ���� 
.��3#d� J3�[�� �F

 x��(A7� �`X7 �(&/
E = D + DF  X = DX × DX 0� � �L��) iA	M
`


$ = Dj  X no+ ��;�	K �<� �� DX 0� �V�w!

�X = $X × $X u+<1
��X no+ ��;�	K �<� $X  ∴

$−X = �−X × �−X
� ≠ X , $−X no+ ��;�	K �<� �−X  ∴

XF �� X 4��:+� %���+ �)�)d� ��;�	�+� �<7+�
X = XF × XF :0�59!

�;)d� S��v+� �A S��(�+� x<� �V(�1 �23!
E?�2�:+F  -X = X =  X  ×  X

:4�5j 0� �;M��j xtM� %�! �
 �
 �j��L:+��
� =  + 

-D =   ∴
X = �

$X × �
$X 4�5K X = XF × XF

�8�<� 	;(�K 8� ����5+ i::M! S��v+� x<� e�:�M� �w!

Rational Exponents { الأسس النسبية   − D−-~
��3#0�� J3�[�����b� J3�[��

$/F�
$$/

$#FD�
D$#

�F��
��

�p���+� �!�7+� �A >�;(
 �� �:1 Xz+ � �
�L
 �<7+� N;+% b(v9 �;)d� S��v+� �A! ,x�9	K 8<+� �<7+� >M �<7+� N;+% 	�(�9

$�



nth root الجذر النوني 
•   ���,�,L � Q/+& ���K��  F6  ����� O� ���  /+	
� v�(�� 3#d� 6�5 ,D ≤ 6 ,+   ∈  6 ,���,�,L � Q/+&  6�� �TF 

.  = 6V ��z� V

•  :6�5 ,D ≤ 6 ,+   ∈ 6 ,� Qz�zf � Q/+& ? ,�Q�,�,L � Q/+& �$  /+	
� v�(�� 3#d� 6�� �TF
•  -6  =  F6
•  ?

6  = -6}? ~ = ?} F6 ~ =  - F6
•  �Q�I�H � Q/+& 6 6�� �TF | |

� Q�/�5 � Q/+& 6 6�� �TF  2 =  0 F6

•  :6�5 ,��,�,L ��/+& VF
6  ,  F6  6�� �TF

•  V × F6  = VF
6  ×  F6

•  �  V  , VF6 =  F6VF
6

 

:����A�� ��3#0�� ����9	A�� � �_� F ZK�
-DcmNFm   YI  CD−FB   V  -mFN   *

:�=�
�I�H /+& 6   |c| = 6cF6  NDFN  = -mFN  *

� ≤ c   c = |c|  |D| =  
D =  

�/�5 /+& 6   c = 6cF6  B}D−~FB  = CD−FB  V
D− =  

m}Dc~ mDFm  = -DcmNFm  YI
�I�H /+& 6   |c| = 6cF6  m}DcD~Fm  =  

� ≤ c   c = |c|  |DcD| =  
DcD =  

$/



:����A�� ��3#0�� ����9	A�� � �_� F ZK�  -
-NcF

l   YI  mDBFN   V  DNCFB −  *

 

:F ZK� �) ,��3#0�� J3�[�� �5 �
� �� /+& �� qA��
-C-�� × -C-�  YI  -DB × -DB  V  -C-DB  *

:�=�
��3#d� J3�[��� -C-DB /+	�� qA��   -DBFC  = -C-DB  *
��� q	` J3�f �& -DB qA��   CBFC  =  

c = CcFC   B =  
B = -C-DB ∴  

��3#d� J3�[��� -DB qA��   BF × BF = -DB × -DB  V
� ≤ c �`� c = D

`cFj = cF × cF  B =  
B = -DB × -DB ∴  

��3#d� J3�[��� -
C-��� -

C-� qA��  -��FC  × -�FC  = -C-�� × -C-�  YI
j × cFC  = jFC  × cFC  -�� × -�FC  =   

D-� × -�FC  =   
6 + ?c = 6c × ?c  C-�FC  =   

c = CcFC  -� =  
-� = -C-�� × -C-� ∴  

:F ZK� �) ,��3#0�� J3�[�� �5 �
� �� /+& �� qA��  D
-CN� × -Cl  YI  -DC × -DC  V  -N-m  *

$



 

:F ZK� �) ,��3#0�� J3�[��� CDDB /+	�� qA��
:�=�

-6 × ? = ?
6  -D × CDB = CDDB

6
i
?ci = 6 ?c  -D iCDBi =  

� ≤ c �`� cF = -Dc   CDBF =  
?
icF6

i = ?cF6  -DB = CB = C
iDBFi =  

-DB = CDDB ∴  

.F ZK� �) ,��3#0�� J3�[��� NCmN /+	�� qA��  C

 

:�`* 6F F ZK� �) ,� < j �`� ��3#0�� J3�[��� BDj , DBc qA��  *
.� < V �`� ���b� J3�[��� B

`cFC
j ,CVF ,jFB qA��  V

:�=�
6
i
?ci = 6 × ?c  D`-Bcj = DBc  *

cFB  = -Bc  D`cF
B
j =  

DcFB  =D
`cFB

j  DcF
B  =  

DcF
B  = DBc ∴  

6
`

?cj = 6 × ?c  -D`Bjj = BDj    
� < c �`�  , cF = -Dc  j D}Dj~F = BjF =  

jF × |Dj| =  
Dc = |Dc|  jF Dj =  

jF   Dj = BDj ∴
$#



a < � %2�  , �
1� = �F1  �V� = �F

V  #

1 × W� = 1
`

W�j  �./!#0 = !#F  
#\�  �. × !# =  

!.# =  
!.# = !#F  ∴  

�!� = �F!  V`�!�j = V
`�F

!
j  

1 × W� = 1
`

W�j  V × �!� =  
#\�  V!� =  

V!� = V
`�F

!
j  ∴  

8��	
��� (	)c��� a < � %2� !"� -���  $  �
8��	
��� (	)c��� -��� NO a ≤ � %2� ad�� F ���  #  

8��ef� (	)c��� a ≤ � %2� !
`�Fj ,.�F

! -���  ��  

    ربط بالحياة 

 g'�� ^�6� 1�	>A 3�h A)�� ��i�jY �'Q	 kY 1^)�� W�D�<�� l�j;�� Di�	 	)�m WD, 1h
8��n	f� 9��K���� k��oI ��Lp> ���K��� q�7�> ,9�',

:��n���� ��A��L�� XY> ^�6��� 	>D�
adV>

adV  × π × .  = 1
8��<�r�� kY (	>D��� ��TI> ��<�	>D�� �,��� :1 P�Q

8�L��� ��T�> 1�	>D�� ^�6� MS tc< :
8��n	f� ���K���� k��oI k��� ��Lp)�� ���K���� :>

8.uvW5d" w>��I k��� ��n	f� ���K���� k��o�� 	>D� ,�� �d4 qMS tc< x)I ^�6� 1�	>A �,e -�Q�
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:�=�
��/�	U� qA��  ��B�

��B  × π × D  = 6

� Z�&  ��B}��|~
��B}-�l~ × π × D =  

�9��=� ��>� ?+@A��   ��C|D  
.��7���� �5 J3�/ ��C|D �Q9��,� ���K� H�W0�� 6�3�/ �&�� ∴

.���3b� ���T�0�� 3�+, ^[7 �/�	� ���T�I ���z�� }B~ ������ �5 H�W0
� ���
M��� ��7�3�+�� �&�K�� qKL�  B

Properties of Rational Exponents ~-−V−D{ خواص الأسس النسبية 
��;L;L� %��M� 0Q ,-Q ,0  ,-  {;� >;;L;L� >9%�M Q , ! >;;(�j >9%�M 0 ,- >5;+

:����A�� j��@�� qA`7

 ��3�Xz��� ��& 3�)>� '��
& 3 Z+,�
��9K(�� h�b� ?�+@A���

 
j��g�
�*

6 + ?V = 6V × ?V| = -| = CC| = DC| × -C|
6 × ?V = 6}?V~DB =DB = N × -DB = N

_
-DBi

6V × 6  = 6}V × ~-DB × D = -DB × -DN = -D}B × N~
 � ≠ V �`�  -6V = 6−V-

C = -
�F = -

-D�  = -D −�

� ≠ V �`�  6 − ?V = ?V
6V� = -� = -D − CD� = CD�

-D�
 � ≠ V �`�  -

?V = ?
_Vi -CB

C  = -CB-CDl = -C_ BDli

$m



 

:�
� �� �_� F ZK�
BC-l-D-l  Y$  -D −C  /  -D`l × Bj  YI  C`-DBj  V  -BN × DBN  *

:�=�
DFB D = mNFB  = CNFB  =  CBN = -B + DBN = -BN × DBN  *

BFB = CBF   =  CDB = C × -DB = C
_

-DBi  V
CBF = lF × BF =  -Dl × -DB = -D_l × Bi  YI

CF C  = �
 CF  =   �-DC  = -D −C  /

-lFm -l = lm-l = Cm − -�m -l =  -D − BC-l = BC�#
-D�#  Y$

:�
� �� �_� F ZK�  m
-C|
-C|  Y$  -D −m  /  -D`DCj  YI  D`-Clj  V  DCB × -CB  *

 

:����A�� /�+&b� � �_� F ZK�
C�BN  V  CB`CDj  *

:�=�
6
_

?ci = 6 × ?c  C`-B}CD~j = CB}CD~  *
BD = CD  C`-B_B}D~ij =  

6 × ?c = 6
_

?ci  C_-B × B}D~i =  
Vu�  | = C

_Di =  
| = CB}CD~  ∴

D�



q�� w� �F C�B � Z�L   lDN = C�BN  V
DD = N  lD_DDi =  

6
_

?ci = 6 × ?c  l_ -D}DD~i =  
6 × ?c = 6

_
?ci  l_ -D  × DDi =  

Vu�  -D| = lD =  
-D| = C�BN   ∴ 

:����A�� /�+&b� � /+& �� F ZK�  l
NB
`CDj  YI  CN-m  V  CDB  *

 

:�
� �� �� S��7 +I�*
-mFC

DFC    V  lFN  × BFN   *
:�=�

:��* �,��I
-6c = cF6  -Nl × -NB = lFN  × BFN  *

?
_j × cj = ?j × ?c  -N`l × Bj =  

Vu�  -N`CBj =  
cF6  = -6c  CBFN  =  

:��7�) �,��I
j × cF6  = jF6  × cF6  l × BFN  = lFN  × BFN

Vu�  CBFN =  

CBFN = lFN  × BFN   ∴

D�



:��* �,��I
-6c = cF6  

-C-m
-CD  = -mFD

DFD   V

� ≠ j �`� 6
_

c
ji = 

6c
6j  -C_-m

D i =  
�K��  -C| =

cF6  = -6c  |FD  =
F ZK�  D =  

:��7�) �,��I
� ≠ j ��L , c

jF6 = cF6

jF6  -m
D FC = -mFD

DFD
�K��  |FD  =  

��� q	` J3�f �& | qA��  CDFD  =  
c = CcFC  D =  

D = -mFD
DFD   ∴

:�
� �� �� �5 S��(�� +I�*  |
 DNCFD

CFD    V  DlFB  × �FB   *

D$



المرشد لحل المسائل

�������	
 ����� �����
� ��� ���� ,�����
� ��
 ���
� ��! �"��� #� $�$% &��'
:������� 	
���

 �( #�)
� ���*� �+���)' ,  #�)
� ��- .�I �0�)
 (F1 = 
�2'�� �	� 3 455 �+
�6
� #�)
� ���*� 7��%  �

?8	I��9 �:;
� ��*
� .�I �)0  
 �<0�6� 8+�> @A�! �� .�B�� 1 C�D	
 #�)
� ���*� ����: ����
� ����E F���  �

����G� H�>
?I0�"9� ��*
� .�I �)0  

:����
�(F1 =  �
��)
� I0 3 455 J' ( K> L�>� ,��*
� .�I �0�)
  �

341MNO  3 455F1 =  
�� ��	� 344 H
��� ��*
� .�I 7���  

�2'�� �	�P 555 =1 × 3 455 = ����$
� �' #�)
� ���*�  �
:H�> RD6A , (F1 =  �
��)
� ���S	-�'  

T5NMU  P 555F1 =  
���	�� T35 H
��� ��  

�� ��	� 344 = 344 − T35 :I0�"9� ��*
� .�I  
�V'�*
� ��*
� .�I I�B� I
�6
� ��*
� .�I C�W� ,V'�*
� I0 8+�> @A�! �� .�B�� 1 #�)
� ���*� @6�W� ����> :�����

������ �����
�2'�� �	� O X55 ��	��*�Y ,��"�> .�B�� �Z;Z ��
�I �Y�*� ,RG[
� ��+M	*� L�� �M� ��'� �]Y�

TT



مخطط تنظيمي للوحدة الأولى

 /�+&b�
��,�,=�

 h�b�
�Wf��g� ��9K(��

 3�#d�
 ��3#d� ��e9	A���

�W�
& ���
�	���

 ��� ���z�
���3�[��

 h�b� j��g
��9K(��

 J3�[��
/+	
� ���b�

 ��3#0�� J3�[��
/+	
�  3�#0��

��9�	`A��

 F�K9A� ���
�&
3�#0��

 ?�+@A��
85�����

 3�#0��
��	���A��

D�



•  �4+�) 	I,�! 4��
 �J��� 0�;�;�	K 0��<� 4��
 �L;L� %�M N5+
•  ����! �(;�5K �<� �L;L� %�M N5+
•  :E� ≤ W ,� ≤ XF �;�;�"+� �!<Z� W��I

X = |X| = $XF  

X = D
`XFj  

W × XF = WF × XF  

� ≠ W , X
WF = XF

WF
 

•  :�;(;�5�+� �!<Z� W��I
X = DXF

D  
X = D

`XF
D
j  

W × XF
D  = WF

D  × XF
D

 

� ≠ W , X
WFD = XF

D

WF
D  

•  0�LA�"
 0����L
 WF + XF , WF − XF
?
6X = -XF

0   , -CX 4�5K XF
D   , -DX 4�5K XF  

•  :�;(�V+� `)d� W��I
��;L;L� %��M� 0Q , -Q ,0  ,-  {;� >;;L;L� >9%�M Q , ! >;;(�j >9%�M 0 ,- >5;+  

0 + -Q = 0Q × -Q  
0 × -Q = 0E-QF  

0Q × 0  = 0EQ × F  
� ≠ Q , �0Q = 0−Q  

� ≠ Q , 0 − -Q = -Q
0Q  

� ≠ Q , 
?

?Q =-
`Qj  

ملخص

D/


