


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2 
   

2 3s (s)rs+ =  

 عندما  r(s)جد متوسط تغير 

 5إلى   3من  sتتغير  

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

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

 

 

 

 

 

 

 التعريف : 

2s 1s  إلى  sمن  ت   وتغير
ً
انا اقير (s) r w=  إذا كان 

1مقدار التغير   . 1 2s s s− = 

متوسط التغير  . 2
( ) ( )1 2 1 2

1 2 1 2

s r s r w w w
s s s s s

− − 
= =

− − 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 متوسط التغيــــــــر  1

  مثال

33 s5 s (s)r w+ − = =  

1 . s   عندما تتغيرs  2إلى   1-من 

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

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

ي  . 2
 sعندما تتغير   r(s)التغير ف 

 2إلى   1-من  

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

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

ي   . 3
 عندما  r(s)متوسط التغير ف 

 2إلى    1-من  sتتغير  

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

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

 

s 3 s (s)r− =  

ة   r(s)جد متوسط تغير  ي الفير
ف 

2
 
 

 

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

 ....................... ..................................................... 
 ............................................................................ 
 ............................................................................ 
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  مثال

2إذا كان 

2 s s 6
(s)r

2 s sH s

 −
=

 +
 

)من   سعندما تتغير  r(s)وكان متوسط تغير  )إلى  1( )H   2، حيث     9يساوي H 

 H جد 
 ............................................................................ ..........................................   ................. .................   ................. 
 ............................................................................ ..........................................   ................. .................  ... .............. 
 ............................................................................ ..........................................   ................. .................   ................. 

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

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

 

 

  مثال

إذا كان 
  2

2 s 1 s
(s)r

2 s sH s

 −
=

 + 

 = صفر  1s وكان 

5 s=    

 r(s)احسب متوسط تغير  

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

 

 

   
1 s i s (s)r+ + =  إذا كان     

ة  ي الفير
احسب متوسط التغير ف  1 0 

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

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

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

 

27 s (s)r+ =  إذا كان     

ة  ي الفير
وكان متوسط التغير ف  1 13 s s+ 

 1s، جد  12يساوي 

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

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

 .................................................. .......................... 
 ............................................................................ 
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  مثال

إذا كان 
2s3 s (s)r+ iإلى   2من  سعندما تتغير   r(s)متوسط تغير    جد   = 2+ 

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

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

 

 

  مثال

1إذا كان  s2 (s)r+ = 

1يساوي    (f)إلى      (0)من    sعندما تتغير  r(s)   متوسط تغير  وكان
0 حبث   fجد    ،    2 f 

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

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

 

 

  مثال

إذا كان 
21 s s

(s)r
1 s 1 s2


=
 −

ة  تغير المتوسط  جد     ي الفير
  ف  i 1 1+ 

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

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

 

 
 تمرين

ة      5(s)إذا كان متوسط تغير    . 1 ي الفير
ف  H3 H     جد قيمة      11يساوي ،H      : 1)الجواب H= ) 

إذا كان     . 2
2[ s f sH (s)r+ + ة      r(s)، أثبت أن متوسط تغير    = ي الفير

ف  K 2  

f  يساوي                   (2 K)H+ + 
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  مثال

ان إذا كان ة   r(s) متوسط تغير الإقير ي الفير
ف  3 وكان  4يساوي  1

2(s)r3 s (s);+ ، جد متوسط   =

ة   ;(s)تغير    ي نفس الفير
 ف 

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

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

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

 

 

  مثال

  متوسط تغير  كانإذا  
K

is s (s)r=0 s     عندما تتغيرs   إلى     1منi   يساوي
i 3
i 1
−
−

 Kجد   ،   

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

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

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

 

  مثال

ان إذا كان ة   r(s) متوسط تغير الإقير ي الفير
ف  5 ي  i(s)وكان متوسط تغير   3يساوي  1

ف  5  2يساوي     1

i(s)وكان   s (s)r=  (1)، جدr  

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

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

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

 

 



 

6 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 تعريف : 

fيمر بالنقطتير   r(s) منحن   H والمستقيم 

fيمر بالنقطتير     H 

 ميل القاطع : 

( ) ( )1 2

1 2

s r s r w
s s s

− 
=

− 
 

 تعريف : 

(K)إذا كان    t    ، ي يقطعها الجسم
 الزمن   Kالمسافة النر

 2K  إلى 1Kمتوسط تغير المسافة من   ➢

السرعة المتوسطة   ➢
( ) ( )1 2

1 2

K t K t t
K K K

− 
=

− 
 

 

 

 

 

  مثال

ة   r(s)متوسط تغير   إذا كان ي الفير
ف  5 4وكان   (6-)يساوي 2 (5)r (2)r= جد متوسط تغير    +

2(s) r s7 (s)g+ ي    =
ف  5 2 

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

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

 ......................................................... ................... ..........................................   ................. .................   ................. 
 ............................................................................ ..........................................   .................  .................   ................. 
 ............................................................................ ..........................................   ................. .................   ................. 
 ............................................................................ ..........................................   ................. .................   ................. 
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  مثال

منحن      gقطع المستقيم  إذا 

( )( ) ( )r (0)r 0
2 2

    

 gجد ميل المستقيم   ➢

 gجد قياس زاوية ميل المستقيم   ➢
.................................................................................... 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

كان القاطع الواصل بير  النقطتير   إذا  

( )(6 3) (2 )r 2− يصنع زاوية مقدارها   −

( )4
2)مع الاتجاه الموجب لمحور السينات جد   )r− 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

ي النقطتير      r(s) منحن    gقطع المستقيم  إذا 
ف 

( )H 1   ،(f مع   135وصنع زاوية مقدارها  (3

الإتجاه الموجب لمحور السينات ، احسب متوسط تغير 
21 s (s)r3 (s)i− + ة = ي الفير

  ف  3 1 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................... 
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  مثال

  يتحرك جسم على خط مستقيم حسب  
2K8 K (K)t+ = 

ي جد  ➢
 السرعة المتوسطة ف  3 1 

ي   ➢
إذا كانت السرعة المتوسطة ف  3  H، جد  ث  /م 13يساوي    1

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

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

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

 

 تمرين

جسم على خط مستقيم حسب   يتحرك
2K f K (K)t+ ي   =

وكانت السرعة المتوسطة ف  3    ث /م6 تساوي   1

 ؟ ب،  جد قيمة 

 

 سؤال

 ضع دائرة حول رمز الإجابة الصحيحة : 

ي    r(s)إذا كان متوسط تغير   .1
 
ف 3 ، جد متوسط تغير    8يساوي   1

6
(s)i

(s)r
ي      =

 
ف

 3 4يث ح   1 (3)r (1)r=  

ج(                            12-ب(                           2 (أ
3
4

د(                                
3
4
−

 

 

ي   r(s)إذا كان متوسط تغير  .2
 
ف 4 ، جد متوسط تغير  6يساوي    1

2(s) r (s)i=   ي
 
ف 4 1   ،

5حيث   (4)r (1)r=  

 18( د                              30( ج                                5ب(                             36أ(      

 

3. 3 s 3 s5
 
3 s 12 sH
 +
 +

ي   r(s)وكان متوسط تغير    
 
ف 4  H، جد    (8)يساوي    1

 5( د                                 2( ج                                4ب(                               3أ(      
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إذا كان متوسط تغير   .4
2s4 sH (s)r− ي =

 
ف 3 )يساوي   1 )H2  جد ،H 

 د(                                            ج(                                    ب(                               أ( 

 

ي النقطتير     r(s)منحن     gيقطع مستقيم   .5
 
4)ف H2) (1 2 H)+   المستقيم   ، وكان ميلg        يساوي

(  Hجد ،  2(

 د(                                           ج(                                   أ(                                ب(       

 

 كانإذا   .6
24 s H 9 s  (s)r

6 s 4 s2 11

  − =
  − 

0، حيث    H    وكان متوسط تغير ،(s)r   ي
 
ف 6 H  

تساوي 
1
3
−

 H، جد  

أ(       
15
4

 15(  د                                 4(  ج                                 3ب(                          

 

يتحرك جسم حسب   .7
22 K 0 K2

(K)t
2 K H K3

 
=

 −
ة      ي الفير

 
، وكانت السرعة المتوسطة ف 3 1    

 H، جد   م/ث9تساوي  

 11-د(                                11ج(                              12-ب(                            12أ(      

 

)إذا كان   .8 )1 2s s (s)r− + ي    =
 
إلى  (1)من   sعندما تتغير    r(s)، وكان مقدار التغير ف

2s  

تساوي  
1
3
−

0 حيث   2s، جد       2s 

 د(                                           ج(                                   أ(                                ب(       

 

ة      r(s)  متوسط تغير  إذا كان .9 ي الفير
 
ف 4 1)أمثال    3يساوي    r(4)وكان     (6)يساوي     −1 )r−    

 r(4)، جد

 45-د(                               15ج(                               45ب(                          15-أ(      

 

ة    على  i(s)كان متوسط تغير  إذا   .10 الفير 3   معدل تغير  وكان (4)يساوي   1
H

(s)i3 (s)r
s
− =    

ة نفسها يساوي  H، جد  13  على الفير

 د(                                          ج(                                   أ(                                ب(                     
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 التعريف العام : 

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

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

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

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

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

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

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

 

 ( : 1قاعدة )

(s)مشتقة الأعداد   r ; (s)r=  =   صفر 

 

 ( : 2قاعدة )

ات   مشتقة المتغير
1 K KsK (s) r s (s)r− =  =  

 

 ( : 3قاعدة )

ب    مشتقة الض 

i(s)إذا كان   (s); (s)r = 

( )( ) ( )( ) ( )( ) ( )( )s g s i s i s ; (s) r+ =  

 

 قواعد الإشتقاق 2
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  مثال

(s)جد   • r    : لكل مما يلىي 

1 . 5 (s)r= 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

2 . i 7 (s)r+ − = 

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

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

3 . (s)r  = 
........................................................................ .... 

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

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

4 . (s)r3
3


− = 

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

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

5 . 3 s5 (s)r− = 

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

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

6 . 
35 s2 s (s)r+ − 2) جد  = ) r− 

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

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

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

 

7 . 
2 5[ s s (s)r+ −   د ثابت ج ]حيث  =

(1 ) r− 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

8 . ( ) ( )3s 12 1 s+ (3)   جد  − r 

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

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

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

9 . ( )( )( )( )8 4s 1 s 1 s 1 s 1 (s)r+ + + − =  

(1)جد   r 

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

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

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

10 . 43

3 5
(s)r

ss
− (1)جد   = r 

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

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

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

 ............................................................................ 
 ............................................................................ 
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  مثال

3إذا كان  (1) ; 5 (1) r− = =    ، 

3;(s)وكان  (s)r s2 (s)g− + =    ، 

(1)جد   g 

 

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

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

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

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

 

(s)gH (s)r=  4وكا (3) g 8 (3) r= = 

 H   ، جد  

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

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

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

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

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

 

3 (1) r 2 (1) i (s)i sH3= = +
 Hجد  

 

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

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

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

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

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

فر  ص
4 (2)i 5 (2)r

(2) i 3 (2) r
= =

= − =
 

 جد  : 

1 ) ( )(2) i r− 

2 ) ( )(2) i2 r3+ 

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

 

  معادلة المماس لمنحن  جد 
3 s (s)r=  عند

6نقطة تقاطعه مع المستقيم  s w+ = 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

 

معادلة المماس لمنحن  جد 
21 s2 s (s)r+ −  على إذا كان   =

ً
عموديا

0المستقيم   5 s3 w6= − + 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

ي يكون عندها المماس جد النقطة )النقاط( 
النر

   لمنحن  
21 s s

(s)r
1 s
+ +

=
+

 على  
ً
عموديا

5المستقيم   s4 w3+ = 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 .................................................. .......................... 
 ............................................................................ 
 ............................................................................ 
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  مثال

 إذا كان Hجد قيمة  
2H s (s)r+ الذي يجعل  =

المستقيم  
w

s
4
 له    =

ً
 مماسا

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

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

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

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

 

3إذا كان  s2 w+ ان    = يمس الإقير
210 s f sH (s) r+ + 1عند   = s=    ،

fجد   H 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 

الذي يجعل المستقيم المار بالنقطتير     Hجد قيمة  

( ) ( )5 3 0  لمنحن    −2
ً
مماسا

H
(s)r

1 s
=

+
 

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

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

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

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

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

 

 : 
ً
 ملاحظة مهمة جدا



 

43 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  مثال

w6إذا كان المستقيم    H s−     منحن  يمس  =

s3
(s)r

2 s
=

−
 H، جد قيم  

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

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

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

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

 

2H s sH (s)r+ + ،   يمس محور السينات =

 Hجد  
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 

0إذا كان المستقيم    H w4 s8= + يمس       −

8 3
s (s)r

2s
−  H، جد  =

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

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

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

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

 

( ) 2H 1 sH s (s)r− − − يمس محور   =

 Hالسينات  ، جد   
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 ................................................ ............................ 
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  مثال

جد مساحة المثلث المكون من المماس والعمودي  

ان  ومحور السينات للإقير
2s (s)r=   ، عند  

(4 2) 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 

4 s3 w+ يمس منحن  =
2H s sH (s)r+ + )عند  = ، جد    0(

f H 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 

جد مساحة المثلث المكون من المماس والمستقيم 

4 s=  ان rs(s)ومحور السينات للإقير =  

2)عند  4) 

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

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

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

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

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

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

 

 : 
ً
 ملاحظة مهمة جدا
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  مثال

يتحرك جسم حسب العلاقة  
2 3k k (k)t+ =  

5، احسب سرعة وتسارع الجسم عند  k= 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

 

يائية   تطبيقات فير 

 

← التسارع  ← السرعة   المسافة

 

السرعة اللحظية =  
t]

r
k]

= 

 

ي =  ر التسا
ع اللحظ 

u]
u

k]
= 

 

iإذا كان المماس لمنحن   

s
(s)r

2
عندما   =

2 s=  ي
يقطع محوري السينات والصادات ف 

]النقطتير     f    تيب ، جد مساحة على الير

]المثلث   f l     حيث ،l  نقطة الأصل 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

يتحرك جسم حسب العلاقة   
2 318 k4 k2 (k)t+ − ، احسب سرعة  =

ما يكون التسارع الجسم عند
2e \ l4 

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

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

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

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

 ................................................ ............................ 
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  مثال

يتحرك جسم حسب العلاقة 
2k3 k (k)t+ =

5إذا كانت سرعة الجسم عند    ،  k=    تساوي

ي   
السرعة المتوسطة ف  H  H، جد قيمة     0

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

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

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

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

 

 
3

2 k
12 k7 k4 (k)t

3
+ + − احسب    =

 التسارع عندما تنعدم السرعة ؟
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 

  حرك جسم حسب العلاقة ت
2 37 k9 k (k)t+ − جد تسارع الجسم ،  =

 عندما يعكس الجسم من اتجاه حركته 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

   k k (k)t+ = 

 2 0 k  احسب المسافة والتسارع عندما

ي 
ي حالة سكون لحظ 

 يطون الجسم ف 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

 ....................... ..................................................... 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
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  مثال

 لأعلى حسب  
ً
 قذف جسم رأسيا

2k5 k40 (k)t− = 

 جد أقصى إرتفاع يصله الجسم  -1

 م60جد سرعة الجسم وهو على ارتفاع  -2

مساوية لنصف منر تصبح سرعة الجسم  -3

 سرعته الإبتدائية ؟

ي تكون السرعة عندها  kجد قيم   -4
والنر

 موجبة 

 منر يعود الجسم إلى الأرض ؟   -5
 ............................................................................ 
 ............................................................................ 

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

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

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

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

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

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

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

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

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

 إلى أعلى من نقطة على سطح 
ً
قذف جسم رأسيا

 الأرض حسب  
2k5 k20 (k)t− = 

 جد أقصى إرتفاع يصله الجسم  -1

من  م15جد سرعة الجسم وهو على ارتفاع  -2

 سطح الأرض

ي   -3
ي قطعها الجسم خلال الثوات 

المسافة النر

 الأربعة الأولى  
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

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

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

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

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

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

 ......................................................................... ... 
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  مثال

 لأعلى م  225من قمة برج إرتفاعه 
ً
قذف جسم رأسيا

 حسب العلاقة  
2k5 k60 (k)t− = 

ج  -1 جد أقصى إرتفاع يصله الجسم عن قمة الير

 وعن سطح الأرض ؟

حنر يصل الجسم إلى الأرض جد الزمن اللازم  -2

 ؟

 الجسم لحظة وصوله الأرض ؟جد سرعة  -3
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

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

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

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

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

 إلى أعلى من 
ً
 حسب  قمة برجقذف جسم رأسيا

2k5 k30 (k)t− = 

 بأن أقصى ارتفاع جد  -1
ً
ج علما ارتفاع الير

 م 180للجسم عن سطح الأرض 

 سرعة ارتطام الجسم بسطح الأرض   -2

ي المسافة  -3
الكلية المقطوعة خلال الثوات 

 السبعة الأولى 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

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

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

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

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

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

 ......................................................................... ... 
 ............................................................................ 
 ............................................................................ 
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  مثال

 إلى أعلى من سطح الأرض حسب 
ً
 قذف جسم رأسيا

2k5 k40 (k)t− = 

سرعة الجسم عندما تكون المسافة الكلية جد 

 م100المقطوعة 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

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

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

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

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

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

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

 

 إلى من نقطة على سطح الأرض 
ً
قذف جسم رأسيا

 أعلى  حسب  
2k5 k30 (k)t− = 

 أقصى إرتفاع يصله الجسم جد  -1

الجسم وهو نازل عندما يكون على سرعة  -2

 م40 إرتفاع 
 ............................................................................ 
 ............................................................................ 

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

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

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

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

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

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

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

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

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

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

 ......................................................................... ... 
 ............................................................................ 
 ............................................................................ 
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انات( ت1 ركيب الإقير  

✓ ( ) ( )(s)i r (s) i r= 

✓ ( )(s) i r= 

• ( )(s) i (s)i r 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 قاعدة السلسلة 6

  مثال

 إذا كان 
3s s (s)r+ = 

2s (s)i= 

 جد : 

( )(s) i r
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

( )(2) i r 

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

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

( )(s) i i 

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

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

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

 

 إذا كان 

5 (3) r 3 (3)r
4 (3) i 2 (3)i
2 (2) r 1 (2) r

= =
= =
− = =

 

 جد : 

( )(3) r i
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

إذا كان 
2(s)(i r) s (s)g =0 

(3)جد  g 

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

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

 .................................................. .......................... 
 ............................................................................ 
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  مثال
 جد مشتقة كل من : 

1 )  

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

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

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

2) ( )5 s s (s)r+ )جد  = ) r
2

 

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

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

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

3) ( )3 24
s (s)r

s
− )جد= )2 r  

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

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

4) 

( )

4

4 2

s
(s)r

1 s
=

−
)جد    )s r 

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

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

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

( )6 3s4 s (s)r+ =
 إذا كان 

1
s (s)r

s
+ = 

s (s)i= 

 : 
ّ
 أثبت أن

( )2 3s s (s) i r= 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

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

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

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

 

ان مرفوع لقوة( 2 مشتقة إقير  

 

)إذا كان  )k (s)i (s)r= 

 
ّ
 فإن

( )1 k(s) i (s)i k (s) r− = 
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  مثال

8 ) 
7s w=  

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