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  
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אאאא 

١٧١١٧١



א١٧١   

 

 
 




،،אא،אW


אאאאאאאאאא
 א א א   א א  ،א   א א

אאאאאא
אאאאאאW

אאאK


אאאאאאא
  א        ،א אא  

 ، א א א אא א  א
א،אאאא

אאאאאאאאא אאאא
     א  א   ،א   

אא،אאK


אא????א
אאאאאאK


אאאאאאא

،א،אאאא
אאאאאK


   א אא  א W
אK


אאאא



א١٧١   

 

 
 

 




א   א ،א   אא  א א ،אא א 
،אא،אאא،K

  J١ א א      
א  אאא   א א אא   א אא 

אKאאאאא
א     א א  א  א א  א 

אאאאאאאא
  א אא  Kא  א

אא  א  אאאא 
אאא אא א א 

אKאאאאW
• אאאא 
• אאאאאאא 
• אאאאא 
• אאאאא 
• אאאאאאאא 
• אאאא 
• אאאא 
• אאאא 
• אאאאא 

אאאאאאאW
אאאא אאאא

אאאאא
אאKאאאW



א١٧١   

 

 
 

 

       א א א  א א
אאאאאאאK

אאאאאאאאK
אאאאאאאא

אאאאK
אא   א א א  א   א א 

אFאאJאאאJאאאאE
אאאאאאא

אאאK
אאאאאא

אאאאאאK
אא א א   א א ،א  א   

 א א א  אFא א،אא אE ، א
אאאKאאאאFאאJ

אאJאJאJאE ،א   א א  א
אK

אאאא א
אאאא

אאאאאאא
א אא א א   אא   אא א 

אאא
אא



 

 

 

אאאא  

 

  

אאא
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אאWאאאאאK


אאW
אאאW

• אאאאK 
• אאFאא،אאE 
• אאאאאאK 
• אאאאאאא


אאWאא،א
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אאWא


١Kא
אאKאKא

Kא712 =+x3=x
xKא3=xx3

2)3(71א =+אK
אאאא،א

אK3,2 == xx0652 =+− xxK
אאאאאx

אאאאWثابتx =K
אאאאW

• ،אאאאאאאא
אאK11532 −=++ xx1137 −=+xK 

• אאK273 =−x93 =xK 
• אאאאK 

10
6
5

=x12=x 

٢Kאא
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

אאWאאא:
• אאא 
• אאא 
• אאאא 
• אאאאK 
• אאאא 
• אאK



אאWK
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אא


אאאאK
Wאא،אאאאאאאא

אאK
١Kאא

١WfXYאאX
אאY.1x2xX

YW
)()( 2121 xfxfxx =⇒=

)(xfאאxK
אXאאYאא)(xfxא

אאfאx)(xfy =אאאf)(xfYאx
Y)(xfY

אאWYXf →:
،אאאא

אK
١WאאW

}3,2,1,0{=X و }8,6,4,2{=Yאf
XYW 

 6)3(,4)2(,2)1( === fff
אfאX

אאYK
אאאאW 

אאW
YXf →:Wxxf 2)( =


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٢WאאW }5,2,2,1,1,0{ −−=X}2,9,4,1,0{ −=Yאf
XYW

4)2()2(,1)1()1(,0)0( =−==−== fffff
אfאX

אאYW
0א11−22−

אYא5
Y)5(f

YK
אאאאW 

אאW
YXf →:
W2)( xxf =

אfא
אאאא١W
( ) ( ) )()( 21

2
2

2
121 xfxfxxxx =⇒=⇒=

٣WאאWCities،אCountries
אאאfCitiesCountriesWx)(xfK

אfאxCitiesאא
אCountriesK

אxאאא،אאx
CountriesKW
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)(



)(AbhafCountriesAbhaK
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א٢Wאא}2,9,4,1,0{}5,2,2,1,1,0{: −→−−f2)( xxf =K
}5,2,2,1,1,0{}2,2,1,1,0{ −−≠−−=fDF)5(fאEאאא

K
א٣WאאCountriesCitiesf →:)(xfאאאxK
CitiesCapitalsD f ≠=F)(AbhafאEאאא
K

א٤WאאCountriesCitiesg →:)(xgאאאxK
CitiesDg =אאאK

א٧WאאΝ→Ν:fxxf 2)( =K
Ν=fDאאאK

א٨WאאRR: →gxxg 2)( =K
R=gDאאאK
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א١١WאאΝ→Νg:2)( xxg =K
N=gDאאאK

١WאYXf →:אYDf f →:K
אאאאאאא

FאאאאKE
١٣Wאאאא١٢K
אW

א١Wא3,2,1{}8,6,4,2{א{: →fxxf 2)( =KK
א٢Wא2,2,1,1,0{}2,9,4,1,0{א{: −→−−f2)( xxf =K
א٣WאאCountriesCapitalsf →:)(xfאאאxK

KK
٥WאYXf →:FEא

،אא1אx2x
W2121 )()( xxxfxf =⇒=XDf =K

١٣Wא١١١٢K؟
אW

א١Wא}8,6,4,2{}3,2,1{: →fxxf 2)( =K
אאW212121 22)()( xxxxxfxf =⇒=⇒=KK

א٢Wא}2,9,4,1,0{}2,2,1,1,0{: −→−−f2)( xxf =K
KאאW)1()1(11)1( 22 −=−=== ffKK

א٣WאCountriesCapitalsf →:)(xfאאאxKKK
אאאW2121 )()( xxxfxf =⇒=KK

א٤WאCountriesCitiesg →:)(xgאאאxK
KאאW)()( AbhagArabiaSaudiRiyadhg ==K

א٧WאΝ→Ν:fxxf 2)( =K
KאאW212121 22)()( xxxxxfxf =⇒=⇒=K

א٨WאRR: →gxxg 2)( =K
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אא 
 
 

- ٢٦ - 

KאאW212121 22)()( xxxxxgxg =⇒=⇒=K
א١١WאΝ→Νg:2)( xxg =K

KאאW

2121
2

2
2

1
2

2
2

121 )()()()( xxxxxxxxxgxg =⇒=⇒=⇒=⇒=K
אאא1x2xאאא

K
٦WאYXf →:FEא

،אאאאאWYR f =
XD f =K

١٤Wא١١١٢K؟א
אW

א١Wא}8,6,4,2{}3,2,1{: →fxxf 2)( =K
אאאW}8,6,4,2{}6,4,2{ ≠=fRKK

W٨אאאFKKE
א٢Wא}2,9,4,1,0{}2,2,1,1,0{: −→−−f2)( xxf =K

אאאW}2,9,4,1,0{}4,1,0{ −≠=fRKK
W٩אאאFE

א٣WאCountriesCapitalsf →:)(xfאאאxKKK
אאWCountriesR f =KK

א٤WאCountriesCitiesg →:)(xgאאאxK
KאאאאWCountriesRg =KK

א٧WאΝ→Ν:fxxf 2)( =K
אאאWN},10,8,6,4,2{ ≠= LfRKK

W١אאאKK
א٨WאRR: →gxxg 2)( =K

KאאWR=fRK



א١٧١  אא 

אא 
 
 

- ٢٧ - 

א١١WאΝ→Νg:2)( xxg =K
KאאאW N},25,16,9,4,1{ ≠= LfRK

א٢אאKK
٢WאYXf →:אff RDf →:K

אאאאא
אאאאK

١٥Wאאאאא١٤אK
אW

א١W3,2,1{}6,4,2{א{: →fxxf 2)( =K
א٢W2,2,1,1,0{}4,1,0{א{: →−−f2)( xxf =K
א٧W10,8,6,4,2,{א{: L→Νfxxf 2)( =KK
א١١W25,16,9,4,1,{א{ L→Νg:2)( xxg =K

K٧WאYXf →:FEא
אא،אאאא

אK
١٦Wאא١٣١٤١٥אאאאאא،KK
אW

אאאאאW
١E}6,4,2{}3,2,1{: →fxxf 2)( =K
٣ECountriesCapitalsf →:)(xfאאאxKKK
٧E},10,8,6,4,2{: L→Νfxxf 2)( =K
٨ERR: →gxxg 2)( =K

١١E},25,16,9,4,1{ L→Νg:2)( xxg =K
אאK

١٧WאאRR: →fW2)( xxf =K؟אא
אW

אאW)1()1(11)1( 22 −=−=== ffK
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WfXYW
١EאאW)()( 2121 xfxfxx =⇒=1x2xK
٢EאW)()( 2121 xfxfxx =⇒=1x2xK

XD f =
٣EאW)()( 2121 xfxfxx =⇒=1x2xK

XD f =
2121 )()( xxxfxf =⇒=1x2xK

٤EאאW)()( 2121 xfxfxx =⇒=1x2xK
XD f =
YR f =

٥EאW)()( 2121 xfxfxx =⇒=1x2xK
XDf =
2121 )()( xxxfxf =⇒=1x2xK
YR f =

٤Kאאא
٩WאאאאאאK

٢٠Wאאאא١٨אK
٤}١Kאא

אאאאא
אאאW

١ExFאE)(xfy =אאK
٢Eא),( yxאאאK
٣Eאאאאאx

KKK
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٢١WאאאWRR: →fxxf =)(K
אW

אאWאW
x  00.0  25.0  50.0  75.0  00.1  25.1  50.1  75.1  50.1  25.2  

xy =  00.0  50.0  71.0  87.0  00.1  12.1  22.1  32.1  41.1  50.1  
 

אאWאאW

0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

 


אאWאW

0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6


אאאKK

אאאאאK
١٠WאW

١EאW)()( xfxf −=−0)()( =+− xfxffDx∈fDx∈−K
٢EאW)()( xfxf =−0)()( =−− xfxffDx∈fDx∈−K
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٢٢Wאאאא؟١٨
אW

١EאאRR: →f1)( += xxfW

0211)1(1)()()(
0211)()()(

≠−=−−+−=+−+−=−−
≠=+++−=+−

xxxxxxfxf
xxxfxf

אאRR: →g2)( xxg =W
0)()()( 2222 =−=−−=−− xxxxxgxg

٢EאאNN: →f1)( += xxfאN=∈ fDx
fDx∉−

אאNN: →g2)( xxg =אK
٣EאאNN: →fxxf =)(אN=∈ fDx
fDx∉−
٤EאאRR: →fxxf =)(אא

אFאאKE
٥Kאאא

١١Wאאאאאאאאאא
אאאFKאE

Wאאאאאאא،אא
אאאאK

אאאWאאאאאאאאאאאאאאאK
٥}١Kאאא

אWRR: →faxfy == )(aKK
אW

١ER=fDK
٢E}{aR f =אK
٣E)()( xfxf =−K
٤EאאK
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٢٣WאאאWRR: →f2)( −=xfK


אW

-4 -2 2 4

-3

-2.5

-2

-1.5

-1

-0.5

0.5

1


٥}٢Kאאא

WאWRR: →fxaxfy == )(0≠aKK
אW

١ER=fDK
٢ER=fRאאKK
٣E)()( xfxf −=−K
٤EאKK

٢٤WאאאWRR: →fxxf 2)( −=K
אW

-3 -2 -1 1 2 3

-3

-2

-1

1

2

3


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٥}٣Kאאא
אWRR: →fbxaxfy +== )(0≠a0≠bא

אאKK
אW

١ER=fDK
٢ER=fRאאKK
٣EK
٤E

אKK
٢٥WאאאWRR: →f

5.12)( +−= xxfK
אW

٥}٤Kאאא
אWRR: →f

cxbxaxfy ++== 2)(0≠abcאא
אK

אW
١ER=fDK
٢ER≠fRאאKK
٣Eא0=bK
٤Eאאא0== cbK
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٢٦WאאאWRR: →f5.12)( 2 +−= xxfK
אW
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
٦Kאאא

אאאWאאאאאאאאאK
אאאאאאאאKאאאאFאאE

Fא°EאאW °=180π
אאאWאאאאאאאאאאא

אאאאאKK
١٢WאRR: →fא0>pאW)()( pfpxf =+

fDx∈FpEאא،K
١٣WאאאxאאW

xsin،אאאאא
xcosאאאאאK

٦}١Kאא
WsinאWRR:sin →xy sin=KאKK

אW
١ER=fDK
٢E]1,1[−=fRאאW1sin1 ≤≤− xKKK
٣Exx sin)sin( −=−K
٤Exx sin)2sin( =+ πאπ2K
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٥EאK
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

٦}٢Kאא
WcosאWRR:cos →xy cos=KאKK

אW
١ER=fDK
٢E]1,1[−=fRאאW1cos1 ≤≤− xKKK
٣Exx cos)cos( =−K
٤Exx cos)2cos( =+ πאπ2K
٥EאK
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٦}٣Kאאא
אWRR: →fxbxfy == )(1≠bKK

אW
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١ER=fDK
٢E)[0,∞=fRאאW0>xbKK
٣EK
٤EאאWאאאxey =71828.2≅eK

א،אxK
٥EbKK

٢٧WאאאWxey =K
אW
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
٦}٤Kאאא

WblogאWRR:log →bxy blog=אybx =1≠b
KK

אW
٠Exbx

b =)(logxb xb =logאאאאאאK
١E),0( ∞=fDאאK
٢ER=fRאאKK
٣EK
٤EאאWאאאxxy elogln ==

71828.2≅eKאאאאK
אאאאאxK
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٢٢Wאאא)32csc( 5 −= xy
אW
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٢٢WאאאאW( )543 2
28 ++= xxy
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אא)(xfא0xאU0x
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אאאאxאאאxK
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אאא( )xfא0x0)( <′ xf0xx <

0x،0)( >′ xf0xx >0xK 

٢٨Wאאאאא216 xy −=
אW
א216  א xy −= א[ ]4,4 +−4 

0א=xW
4)( <xf40 ≤< x04 <≤− x

٢٩Wאאאאא21
)(

x
xxf
+

=

אW
אא)(xfℜW


( )22

2

1

1)(
x

xxf
+

−
=′

 א  א  1−=x1=x א    א K
אאW

x  ∞−  1−  1 ∞+  
x−1  +  +  - 
x+1  - + + 

21 x−  - + - 
0)( <′ xf1−<x0)( >′ xf11 <<− xא

אאאא1−=xא)(xf

)
2
1,1( −−
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  0)( >′ xf  11 <<− x0)( <′ xf   1>xא   
אאאא1=xא)(xf

)
2
1,1(K

٨KאאאאאW
אאאאאאא

אאאאאאא

٣٠Wאאאאא22
2
1

3
1 23 +−−= xxxy

א:
אאא


12

,22

−=′′
−−=′

xy
xxy

א١אא)
6

19,1(),
3
4,2( −−

א)
3
4,2( −

031)2(2
2

>=−=
=

′′
x

y

)
3
4,2( −

א)
6

19,1(−

031)1(2
1

<−=−−=
−=

′′
x

y

)
6

19,1(−

٩Kא
אאאאאK

٣٠W א22
2
1

3
1 23 +−−= xxxy


2
1012 =⇒=−=′′ xxy
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א
2
1

<x0<′′yא
2
1

>x0>′′y


2
1

=xא

אאא
2
1

=xאא


12
112)

2
1(2

2
1

2
1

2
1

3
1 23

=+−⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛=y

אא⎟
⎠
⎞

⎜
⎝
⎛

12
11,

2
1אK

W
אאאאאאW

3)1 xy =  3)2 xy −=  xy =)3  21)4 xy −=  

2
2 16)5

x
xy +=  

1
1)6 2

2

−
+

=
x
xy  42

1)7 x
x

y +
−

=  xxxy 15103)8 35 +−=
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  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




א



א



٤
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אאWאאאא


אאW
אאאW

• אא 
• א 
• אא 
• אאאא 


אאW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



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אא


١Kאא
אאK

אKאאxy
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)2,0(,)0,2()4)11,6(,)3,6()3)10,6(,)7,4()2)5,5(,)1,1()1 ba−−
٤Kאא

אא)(mאאאאFEא
אאKא),( 21 yx),( 22 yxאא

6אKאאאא
אא،אאy)( 12 yyy −=∆אx)( 12 xxx −=∆K

אאאW 

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6א



אאאW
21

21

12

12

12

12

)(
)(

xx
yy

xx
yy

xx
yy

−
−

=
−−
−−

=
−
−


7אW،אא،אא

אאאאאKאאאאאא
אאK
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(1,-1)

(0,3)
43 −=m

x

y 4m

אא
א0=m


א0<m

א א
א0>m אm


7א 
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

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٥Kאא
٥}١Kא

אאאאאאK
mאא),( 11 yxKא),( yxאאאW

1

1

xx
yym

−
−

=אאאאW

11)( yxxmy +−=
٣Wאאא٣)2,1( −
אW

אא3=m)2,1(),( 11 −=yxאאאW
53233)2()1(3 −=−−=−+−= xxxy

אאאW53 −= xy


٤Wאאא)3,4()5,2(
אW

אאאאאאא
אאאא٣K

1
2
2

24
53

12

12 −=
−

=
−
−

=
−
−

=
xx
yym

Wא)3,4(א1−=mאא
7343)4(1 +−=++−=+−−= xxxy

٥}٢Kאאא
אאאאאK

אאW
bmxy +=

mאbאFאEאFEאyא),0( bK
אאאאאאא

אא
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٥Wאאא2)3,1(
אW

אאאWbxy += 2
אאאאאאbא،W

b+×= 123123 =−=bאאאW12 += xy
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• אFאWE11)( yxxmy +−= 
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• אFאאWEmxy = 
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אאxW
2
30320 −=→=+→= xxyאאאyW⎟

⎠
⎞

⎜
⎝
⎛− 0,

2
3





א١٧١ אאא 

אא 
 
 

- ٦٢ - 


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)(bאאא
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  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




א






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אא:الجدارة


אאW

אאאW
• אא 
• אאאא 
• אאאאאא 
• אאאא 




אאW 
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א
١Kאא
אאאאאאאK
?א?אא)(oKאאאאאא

אאאאאאKאθ

אאo360o1א
360
1

K
אאא1K



o30
o90 o135

o180

א א

oo 900 <<θ oo 18090 <<θ o180=θo90=θ

א

1א

א




א60א60אאא،Fo1E60F06 ′E
60אאF06 ′′WE

אFo1E=60F06 ′E
אF1′E=60F06 ′′E

א61،3547אW745361 ′′′= oθ
١W984743 ′′′= oθא
אW

אאW411410647 ′=′+′=′ o921920698 ′′′=′′+′′=′′
אW925144)92)(141)(143(984743 ′′′=′′′+′+=′′′= ooooθ
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٢W527434143275)2848175360)1 ′′′+′′′′′′− oooo
אW



611110)6)(101)(1109(

6607109)5214)(7432)(3475(527434143275)2

2114284

)8406)(8195)(75359()848175()0695359(848175360)1

′′′=′′′+′+=

′′′=′′+′′′+′+=′′′+′′′

′′′=

′′−′′′−′−=′′′−′′′=′′′−

ooo

ooooo

o

oooooo



،אאאאאאאא0347 ′oא
o5.47אא5423 ′oo75.23Kאאא

אאאאK
٣W1(155243 ′′′= oθאא2(o456.23=θאא
אW

אW
oo

⎟
⎠
⎞

⎜
⎝
⎛=′′⎟

⎠
⎞

⎜
⎝
⎛=′

3600
11

60
11 Wאو



2272236.2172230636.07223

63.272306456.023456.023456.23)2

431.43
3600

51
60
2543155243)1
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⎠
⎞

⎜
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ooo

ooooo

o
o

oo

θ

θ



אאאאאא(radians)
אrdKאo360

אאאrdπ2o360rdπ2W
oo 1803602 =⇒= rdrd ππW
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
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
١Wאθθθ tan,cos,sinאאW
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٢Wאאאo45sin،o45cos،o30sino30cos
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٣W1(θcosθtan

13
12sin =θ

2(θsinθtan
2
1cos =θ

3(θsinθcos
3
2tan =θ
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W22 yxr +=θאאא),( yxאr

W
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=θtan
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١٠Wאאo0=θK
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אFאאאא1E
،אאאאP

1==OPrF4אEW


x
yxy === θθθ tancossin

xy1−1W
1cos11sin1 ≤≤−≤≤− θθ و

y

),( yxP
1=r θ

xo

•

4א
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אאאtangent,cosine,esinW
• אאאθאאθθθ tan,cos,sin 
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2
311

3
31

6
tan

4
tan1

6
tan

4
tan

64
tan

12
tan ≈−=

⋅+

−
=

+

−
=⎟

⎠
⎞

⎜
⎝
⎛ −=

ππ

ππ
πππ

f(אא٥EW

73.332
131

13

4
tan

3
tan1

4
tan

3
tan

43
tan

12
7tan −≈−−=

⋅−
+

=
−

+
=⎟

⎠
⎞

⎜
⎝
⎛ +=

ππ

ππ
πππ
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
١Wθא

b
a

=θsinKθcosθtan

٢Wאאθאא00,tan >>−= ba
a
bKθsinθcos 


٣WאW

α
α

θ
θ

tan
1tan)

cos
1cos)

1sin
cos

1sin
sin)

sin
cos1

cos1
sin)

tan
cos1)

1cos
1

1cos
1)

sin1
1

sin1
1)

sin1
sin1) 2

22

+−
−

+
+

+
+

+

−
+

−
−−

+
++

−

h
t

tg
x

x
x

xf
x

x
x

xe

t
td

xx
c

xx
ba


٤Wא

4312
πππ

−=אא
12

cos,
12

sin ππ

٥WאאאW
oo 210cos)240sin)

6
7tan)

12
7sin)

3
4cos)

3
2sin)

4
3cos) gfedcba πππππ

٦W
13
5sin −=α

5
3cos =βαאאβאאKW

)tan())sin() βαβα ++ ba
٧WW 

θθπθθπθθπθθπ

θθπθθπθθπθθπ

sin)sin()cos)cos()sin)sin()cos)cos()

sin
2

cos)cos
2

sin)sin
2

cos)cos
2

sin)

=−−=−−=+−=+

−=⎟
⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ −

cfed

dcba
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אאאאאאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 

א


א



א


א




٦



א١٧١ אא 

אאאא 
 
 

- ٧٩ - 

 
אאWאאאאא


אאW

אאאW
• אאאFאאJאJאאE 
• אאאאא 
• אאאאFאJאאJאJאJאE 
• אאאאאאא 
• אאאאא 




אאW 
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אאאא


١Kאא
אאאW
• אK
• אאK

١}١Kאא
אא، אא

אW
aE אFKE
bE אK
cE אאאK
١}١}١Kאא

אאאW 
FE2=P

)(2 CDAB +=


אW
א×אא=A

ABDFAorCBDHA ×=×=

• אאאK
• אאאאאאאאאK
• אאאאאאאאK

A

C

D

BH

F
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١Wאcmcm 14,8Kאא
אאcm5K

אW
 אאWFE2=P

cmP 44)148(2 =+=
אWאאאאאאW

270145 cm=×=א× א=A
١}١}٢Kא

אאK
א •

)(2 CDAB +=]א)(lHא)(w[2=P
• א

CDAB ×=א)(l×א)(w=A
٢Wcm17cm11KאK
אW 

 אWcm56)1711(2 =+=]א)(lHא)(w [2=P
אW21871711 cm=×=א)(l×א)(w=A 

٣W2320cmא،16KאK
אW

א )(w÷)(Aא=א)(l 

cml 20
16
320

==

א)(P
 cm72)2016(2 =+= ]א)(l+א)(w [2=P

٤Wcm7KKאK

o o

A

BC

D

l

w



א١٧١ אא 

אאאא 
 
 

- ٨٢ - 

אW
אא)(LWcmL 2173 =×=
אWcm56)217(2 =+=]א)(lHא)(w [2=P  
אW2147217 cm=×=א)(l×א)(w=A

١}١}٣Kא
א 

• א)(PWl4=א)(l×= 4P
• א)(AW2l=א)(l×א)(l=A
٥Wcm9Kא

K
אW

אWcml 36944 =×==א)(l×= 4P
אW22 819 cm==2l=א)(l×א)(l=A

٦Wcm48אK
אW

אWcmPl 124484 =÷=÷=
אW222 144)12( cmlA ===

٧W249cmאK
אW

אWcmAl 749 ===
אWcml 28744 =×==א)(l×= 4P

١}١}٤Kא
אאאW 

aE אK
bE אK 
cE א

K

o

o

o

o

l

D

o o

o

o

•

•

B

C

A

H

l
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dE אאאא،אאאK
• אא)(l×= 4P
• א  AHDCA ×=

א=א×א
אאא

Fאא×אאE
2
1

=A

٨Wcm13אcm5Kא
K

אW
אWcml 521344 =×==א)(l×= 4P
אW278613 cm=×=א×א=A

٩Wmm 7,4אאא
15،אא

אW

א214)74(
2
1 m=×=Fאא×אאE

2
1

=A
אW2101514 =×

١}١}٥Kא
א

אאאK
• אWאא=P
• א 

אא×א=A
Wא×א=A

אאאאK

o

o

•

•



 

   
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١٠Wאcm17אcm11K אK


אW 
21871117 cm=×=א×א=A

١}٢Kא
אאאאo180

אW
aE אK
bE אK 
cE אK
dE אאאאK 

אאאא
אAאCBאאCAB∠ 

• א
אCABCABP ++=
• א

אאW

AHCB ××=
2
1אא×א×=

2
1A

١١Wאאcm12אcm8K
אW

אW248812
2
1 cm=××=אא×א×=

2
1A

١٢Wאcm7Kאאאcm8K
K

אW
אWcmP 2173 =×=

אW228
2

87 cmA =
×

=

o o

C B

A

H
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١}٣Kאא
אאא،אאא

אאאא
 

 -אWאאאאאאא
K

JאאWאאאאאאאאא
JאאWאאאאאא
Jאאאאאא
JאאאאאאK 

• אא
אאאrWrP π2=

πאאFאאE


142,3
7
22

≈

• אאW
אאאrW2rA π=

١٣Wאאm8.2אK
אW

אWmr 4.1
2
8.2
==

אWmrP 8.84.114.322 ≈××== π
אW222 2.6)4.1(14.3 mrA ≈×==π

١٤Wאאm66א
אW

אWmr 2114.366 ≈÷=
אW222 1385)21(14.3 mrA ≈×==π

א

א

א

r

d
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
١E אאcm15אcm6،؟
٢E אאcm12،אאאא

אcm10K
٣E אא،cm50،אcm10،

אא235.12 m؟
٤E אאאABCDE،BCDEKא

ABCDE   ACא cm8 CD
cm6K 





٥E        א א Kא
אאK  





 
٦E אאW 



A

E
B

CD

8m

6m

4m

4m

5m 4m

6m

5cm

6cm

2cm

4cm

4cm

3cm

2cm

2.5cm

2.5cm

3cm 4cm

1cm

20m

20m

40m

25m

25m

70m
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٧E אאcm42،אאאאא560א
K 

٨E אאאאא 



 
٩E   א  m60 ،  

،؟א 
١٠E ،cm220אcm140K 

א؟؟
١١E אאאאאW 

                                                                  

4cm
6cm5cm

3cm

1cm


١٢E א   m27 ،אא      ،

m10K؟אאא 
١٣E א،אmm 39,27،אאcm127K

 אאא؟
١٤E אא،cm4.31؟ 
١٥E א281cm Kאאא

אK 
١٦E א،אאm17m12 K

אK 

8cm

8cm

8cm
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٢Kאאא

• אאWאאאאאK
•  אא Wא אא

אK
• אאFאEW אא

 א א א     א א   
אאK

• אWאאאאאK
٢}١Kאא

،א
אאאK

אאWאlא،wאhK
• אאאאW 

)(2 hwhlwlA ×+×+×=
• אאhwlV ××= 

 ١٥Wאאcmcmcm 11,9,7K
אאK

אW
א11,9,7 === hlw

אאW
2478)779963(2)11711979(2)(2 cmhwhlwlA =++=×+×+×=×+×+×=

אW
36931179 cmhwlV =××=××=

٢}٢Kא
، 

אאK 

h

l

wא 
א 

l
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א אFEl
• א2

1 4lA =
• א2

2 6lA =
W3lV =

١٦Wאcm7Kאאא
K

אW
אאW222

1 196)7(44 cmlA ===
אאW222

2 294)7(66 cmlA ===
אW333 3437 cmlV ===

٢}٣Kאא   
אאK

אאאאאK
אאאאאאאאאK

• אאא
אאאאrאhW
)(222 22 hrrhrA +=+= πππ
• אא

אאאrWhrv 2π=
١٧Wאאcm9אcm11KאK
אW
אאאW( ) 222 76.5779228.611)9(14.32)(2 cmhrA =×=+××=+= π

אאW322 74.279711)9(14.3 cmhrv =××==π

٢}٤Kא

אאr،א
אאאאK
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• אא
אאאrאhW 

rhAl π
3
2

=

• אא
אאאrאhW

2

3
2 rrhAT ππ +=

• אW
אאrאhW

hrV 2

3
1π=

١٨Wאcmr 14= אcmh 11=א
אאK

אW

אאW238.322111414.3
3
2

3
2 cmrhAl =×××== π

אאW
22 11.93834.2196.431411

3
21414.3

3
2

3
2 cmrhrrrhAT =×=⎟

⎠
⎞

⎜
⎝
⎛ +×××=⎟

⎠
⎞

⎜
⎝
⎛ +=+= πππ

אW322 61.225611)14(14.3
3
1

3
1 cmhrV =×××== π

٢}٥Kא
אאא

אאא
KKKKKאאא

 אאאאK
 אאאאא

r

h
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• אא
אאאlאhW 

lhlA 22 +=
• א

אאlאhW

hlV 2

3
1

=

١٩Wאcm15cm7Kא
K

אW
אאW24977 cmAb =×=

אW322 24515)7(
3
1

3
1 cmhlV =××==

• ٢}٦Kא
אאא

אאאאאK
• אא 

אאrWrA π4=
• א 

אאrW3

3
4 rV π=

٢٠Wcm17Kא
אK

אW
אאW252.2131714.344 cmrA =××== π

אW333 09.20569)17(14.3
3
4

3
4 cmrV =××== π

h

r
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
١E אא،m17،m13،אm8K

 אא؟؟
٢E ،3850cm،،אא،

אא،cm13،cm11Kא
 אא؟

٣E א،cm84cm25،א
،cm5،אא،K؟אא 

٤E   cm19 א   cm9א   
אאcm13KאK 

٥E אcm27Kא

אm13א
17
2؟א 

٦E 2360mאm12 K
אK

٧E אABCDאSABCDSKאאHאא
אSHאKא

אאא
cmSHcmBCcmAB 5.7,8.4,4.6 === 

 
 


 
٨E אhאV،

אאcm17אאK 
٩E אאאcm13א

K 

A

D

B

C

S
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١٠E אאאKאאcm7
אאאאcm12K 

١١E א21,CCKאאא2C
א1Cאאhאא1C K1V

א1אC2Vא2אC3VאKאאאא2C
hא312 VVV +=K 

                                                               

1C

2C

 



אאא
٣}١KאאאW

אאאאאאאא،
אאאאאא

אא
aJאאאW 

    JאJ(MKSsystem)  
bJאאאW 

–א–(CGS system)
cJאאW

J–(FPS system)



א١٧١ אא 

אאאא 
 
 

- ٩٤ - 

٣}٢KאאאW
אאאאאאW

JאMeter JאAmpere 
-אאKilogram JאKelvin 
-אSecond JאCandela 

א אאאאK
א 

Quantity  
א 

Symbol
א 

Unit 
א
Dimensions
 

א              Length       L  Meter ( m )       L  
א           Area     A  2m  2L  
א            Volume V  3m  3L  
א            Speed v  sm  TL  

א  Acceleration a  2sm  2TL  

Mass                א Mm,  Kilogram ( Kg )       M  
א         Density ρ  3mkg  3LM  

א          time t  Second ( S )       t  
א 

Luminous  Dentensity 

- Candela (od )     -  

אא 
 temperature 

T  Degree Kelvin 
( Ko ) 

      T  

א                 Force F  N  2TML  

J J J J J J J J J J J١KאmeterWאאאא
 א א  א א א  J٨٦Fא א  E

א،אאא73.1650763אK
٢Kאא kilogram Wאא0

090
 א  ،0

010   א א א   א 
אאאmm39K 
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אאאא 
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٣  K אSecond  Wא 
975.31556925

1אאא

  אא ١٩٠٠א  א   א א  אא א 
אאאK

٤KאKelvinWאאא
16.273

1אא

אK
٣}٣Kאא

אאאא
אאKאא،אאאmi20Kאא

אאאKאאK
،א،
mcm 1100 =

cm100

cmm
cm

m 010.0
100

11 ==

אאאאאKאאK
אאאKא

אאאK
١J א א   mi30אא א  א ؟

mikm 1600.1 =אmikm60.1Kאא
אK،

km
mi
kmmimi 48)60.1)(30(30 ==

٢Jאאs000,200؟Fmin601 =hmin160 =s

min
6
000.20)

60
min1)(000.200(000.200 ==

s
ss 

hh 6.55)
min60

1min)(
6
000.20( ==

٣Jאin30cmאcm5in
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cm
in
cminin 2.76)54.2)(30(30 ==

in
cm
incmcm 97.1)3937.0)(5(5 ==

אאאא
٣}٣}١Kא א אא

 
 o  /  //  RADIAN Rev 

1degree = 1 60 3600 210745.1 −×  310778.2 −×  
1minute =      210667.1 −×  1 60 410909.2 −×  510630.4 −×
1second = 410778.2 −×  210667.1 −×  1 610848.4 −×  710716.7 −×  
1RADIAN = 30.57  3438  510063.2 ×  1 1592.0  
1revolution     
=  

360  41016.2 ×  610296.1 ×  283.6  1 

 
٣}٣}٢Kאאא

 cm Meter Km In. Ft Mi 
1centimeter = 1 210−  510−  3937.0  210281.3 −× 610214.6 −×
1Meter = 100  1 310−  37.39  281.3  410214.6 −×
1Kilometer= 510  1000  1 410937.3 × 3281 6214.0  
1inch = 540.2  10540.2 −× 510540.2 −× 1 210333.8 −× 510578.1 −×  
1foot = 48.30  3048.0  410048.3 −× 12  1 410894.1 −×  
1mile = 510609.1 ×  1609  609.1  410336.6 × 5280  1 

٣}٣}٣Kאאא 
 METER 2  cm 2  ft 2  in. 2  

1SQUARE 
METER = 

1 410  76.10  1550  

1square 
centimeter = 

410−  1 310076.1 −×  1550.0  

1square foot = 210290.9 −×  0.929  1 144  
1square inch = 410452.6 −×  452.6  310944.6 −×  1 
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٣}٣}٤Kאאא
 Meter3 cm 3  L ft 3  in. 3  

1CUBIC 
METER = 

1 610  1000  31.35  410102.6 ×  

1cubic 
centimeter = 

610−  1 310000.1 −× 510531.3 −×  210102.6 −×

1liter = 310000.1 −×  1000  1 210531.3 −×  02.61  
1cubic foot = 210832.2 −×  410832.2 × 32.28  1 1728  
1cubic inch = 510639.1 −×  39.16  210639.1 −×  410787.5 −×  1 

٣}٣}٥Kאאא 
 g Kilogram u oz lb ton 

1gram  1 001.0  210022.6 × 210527.3 −× 310205.2 −×  610102.1 −×
1Kilo-
gram  

1000  1 210022.6 × 27.35  205.2  310102.1 −×

1u  2410661.1 −×  2710661.1 −× 1 2610857.5 −× 2710662.3 −× 3010830.1 −×
1 

1ounce 35.28  210835.2 −× 210718.1 × 1 210250.6 −×  510125.3 −×
1pound 6.453  4536.0  210732.2 × 16  1 0005.0  
1ton 510072.9 ×  2.907  210463.5 × 4102.3 ×  2000  1 

 
 

٣}٣}٦Kאאא
 y d h min SECOND 

1year 1 25.365  310766.8 ×  510259.5 ×  710156.3 ×  
1day 310738.2 −×  1 24  1440  410640.8 ×  
1hour 410141.1 −×  210167.4 −× 1 60 3600  
1minute 610901.1 −×  410944.6 −× 210667.1 −× 1 60 
1Second 810169.3 −×  510157.1 −× 410778.2 −× 210667.1 −×  1 


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٣}٣}٧Kאאא 
 atm dyne/cm 2  cm Hg PASCA

L 
lb/in. 2  lb/ft 2  

1atmosphere  1 610013.1 × 76 10013.1 × 70.14  2116  

1dyne per 
cm 2  

710869.9 −×  1 510501.7 −× 1.0  10405.1 −× 310089.2 −×

1centimeter 
of mercury a  
at 0 0 C 

210316.1 −×  410333.1 × 1 1333  1934.0  85.27  

1PASCAL 610869.9 −×  10  410501.7 −× 1 10450.1 −× 210089.2 −×

1pound per 
in 2  

210805.6 −×  410895.6 × 171.5  10895.6 × 1 144  

1pound per 
ft2  

410725.4 −×  8.478  
210591.3 −×

88.47  10944.6 −× 1 
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  

אאא
×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]ã¹]<gè…‚jÖ]æ<ËÖ]<Üé 

אאאא 


א





א




٧
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אאWאאאא


אאW

אאאW
• אאאא 
• אאא 
• אאא 


אאW 
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אא


١Kאא
١}١K

אאאאאאאא
אאK

אאאאאא
אnא

iWni ,...,3,2,1=אii yx ,K
אאאא

אW
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ccאAאאא yx ,אאא 
אאאאאאאK
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}١٩{=B
}א٣6−15 {=C

٢WSא
K،אSW)(ScardK

٢Wאאא١W
8)(,5)(,6)( === CcardBcardAcard
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٣WASאA
SKWSA⊆WSA⊄KK

٣WאאW
}5,2,1{},8,5,3,2,0,1{},8,4,3,2,1,0{},3,2,1{ −=−=== DCBA

אAאBאC1
CK
אDאCK

٤Wאאφא،W0)( =φcardK
٥WאאאBA×ABאא),( ba

aAbBKאאאK
٤WאאW

}1,0{},9,5{},5,2,1,0{ === CBA
אW

١EBA×٢ECBA ××
אW

)}1,9,5(),1,5,5(),1,9,2(),1,5,2(),1,9,1(),1,5,1(),1,9,0(),1,5,0(
),0,9,5(),0,5,5(),0,9,2(),0,5,2(),0,9,1(),0,5,1(),0,9,0(),0,5,0{()2

)}9,5(),5,5(),9,2(),5,2(),9,1(),5,1(),9,0(),5,0{()1
=××

=×
CBA

BA


١WאאABW
)()()( BcardAcardBAcard ×=×

אאK
٥WאאW

16224)()()()(
824)()()(

=××=××=××
=×=×=×

CcardBcardAcardCBAcard
BcardAcardBAcard


٢KאW

٦WK
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٦WW
١E؟
٢Eא6,5,4,3,2,1K
٣E؟אאאאא
٤EאאאFאאKE
٥EאאK

٧WאאKSK
אאאאאא

אK
٧Wאא٦K
אW

١EאאWא،אKאאD
אאNKKW},{ DNS =K

٢EאאאאאW}6,5,4,3,2,1{=SK
٣EאאאאאWאWL،

WD،WUKW},,{ UDLS =K
٤EאאאWTא،WH
KW},{ THS =K
٥EאאאאאאאKא

٤אW},{},{},,,{ THTHTTTHHTHHS ×==K
אאאאW

}},{},,{},,{{ TTTHHHS =KK
אאK
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