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ßKAY{A S¶ReK{A ™{ÆaC 

  

1 - ™IaB } LB}{yI LBoAZt{A ø}A.  

C-  ß° ™aXl{A |y.........  ·} ™t{ª}.....  ·¶¢O•I X•XR} • b BOK} uBtc

.....  £O•I •C ,..... •Ka} £O• •.  

J-  ß}a ..... ™w¶vZ B¢y}a ·•y¶ ™aXk |y...... ßte  ~B}C  ·¶KZÆAX{A ®Ziv

¶¢O•{ ·¶K •y}{AB¢.  

Q-  LBaXl{A ·Bk•:  

 *LAY LBaXk .....LBaXk z{Yy B¢¶}a • , ™w¶vZ......  

 *LAY LBaXk .....LBaXk z{Yy B¢¶}a • , ™j¶{o......  

X -  ßilK}{A ™aXl{A©XlI  ©Z•e..... •........  B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k

B¢ } J¶Zv ~aO{.  

_°-  ßilK}{A ™aXl{A©XlI  ©Z•e....... } ©ZcBI}{A ™¶ªZ{A X k ~aO{ B¢{ΩU ·

B¢ k X¶lI.   

•- `BKOK B}X k ©XlI}{A ™aXl{A  B¢ Hs ™¶`A•K} ™¶Æ•g ™}`R......  Bi•ZU} ™{yc}

 miBwK ™iw  £aCZ ·•y¶ B¶Æ•g................ ©XkBIK}{A. 

`-  ßilK™IZw}{A ™aXl{A  ©Z•e...... •......  B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k

B¢ } J¶Zv ~aO{.  

z-  ßilKl{A™IZw}{A ™aX  ©Z•e.......  ~aO{ B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k

B¢ k X¶lI.   

|-  `BKOK B}X k™IZw}{A ™aXl{A  B¢ Hs ™¶`A•K} ™¶Æ•g ™}`R......  ™{yc}

 £aCZ ·•y¶ B¶Æ•g Bi•ZU}.......  ™iw  ®C ,™aXl{A............ ™IZBwK}{A.  



  

2 - RA• Zay }{A nBlc{A ß{A•}{A |yc{A ´{k ~aZA bByl ºA ßK¶•A` Ja

ZBay ºA•.  
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3 -  ß° QBO`{A ZBay A ™ ¶Zv ·DI B}{k1.5 |OC ·} ™¶XR{A ™¶•A`{A ™}¶v ß° B} ,

QBO` ZBay ºA-?≠A•°  

4 - Z•c•} ßs £{•UX X k £y{a¶ ®Y{A XZA•{A ßÆ•g{A nBlc{A ZBa} ~aZ |}yC

·¶vBa{A ®•BaK} ßOBO`.  

  

  

  

  

5 -c•} ZBay A ™ ¶Zv ·C L}{k AYG ß° Z•1.5 ßÆ•g{A nBlc{A ~aZC ,

 ·¶Ria{A ´{k Zay }{AAB •AC nBlc{A B¢l e¶ ßK{A ™¶•A`{A JaRA•

 Sia{A ´{k ~jB {A m} `ZBI{ABC .  

  

  

  

هواء

 هواء

 هواء

 زجاج قرينته
1.5

A B

C



  

 

  

6 -B¢K ¶Zv ™¶OBO` ™R¶te ´{k ·•{{A X¶R• ßÆ•g nBlc iwa¶n = 1.5

B¢y}a•e=5.5mm   X•Z• ™¶•A`Ii=30°.  

1 -  ßs nBlc{A ZBay A ™¶•A` JaRCnBlc{A AY° ~aZA ~M ,QBO`{A.  

2 - ™¶OBO`{A ™R¶te{{ ß BM{A £O•{A ´{k nBlc{A AY° X•Z• ™¶•A` JaRC. 

3 - `ZBI{A nBlc{A AY° ~aZC ?QBO`{A ·} nBlc{A `ZI¶ ZBay A ™¶•A` ™¶DI. 

4 - ®YA nBlc{A ´R }• ™¶OBO`{A ™R¶te{A ´{G XZA•{A nBlc{A ´R } ·¶I ·ZBv

B¢ } QZU¶ .{A ™}¶v ´{k X}Kl¶ AY° |°™ ¶Zwn ? 

5 - ™t{KU}{A ·A•{æA ™lcC ·•yK u¶y ,h¶IæA ≠•g{A ·} nBlc{A AY° ·By •{

™¶OBO` ™R¶te |ls• Z•c•} |ls ·¶I ·ZBv ?QBO`{A ·} B¢O•ZU X k

h¶IæA ≠•g{A ´{k. 

7 -1- mgU¶ £ Hs ,·¶sBtc ·¶ia• ·¶I |eBt{A Sia{A ≠•g{A `BKO¶ B}X k

£°BOKA ßs Z¶¶pK{ . ?©Z°Bj{A §Y° ß}a  u¶y·¶sBtc ·¶ia• ~aA ZyYC.  

2 - ®•Ka}{A Sia{A •R  Z`¶{{A `B¢O ·} ·•{{A ©X¶R• ™¶Æ•g ™}`R £O•

Ωw¶ay¶{I{A ·} ™ A•iaA ue {b  . ·¶K¶•A`{A b¶wi1 •i2 B}¢¶}a  ·¶K{{A

bByl ºA ™¶•A`• X•Z•{A ™¶•A` J¶KZK{A ´{k . ©ZBIl{A uZk"·•{{A X¶R•."

·¶K¶•A`{A £¶s Sg•K B¶i¶iUK B}aZ `O C i1 •i2 .  

1 - C- ZBay ºA ·• Bv ßil¶ ®Y{A ·• Bw{A ·DI ·¶I  ·C X¶Z i2 ™{ºXI i1ZIl¶

™vΩl{BI £ k: 
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)1( n1.sin i1=n2.sin i2 

*X•Z•{A ™¶•A` ™}¶v ·} Z¶p i1ß{A•}{A |•XO{A  ´{k |eR s , :  

     

i1 0 10 20 30 40 50 60 70
i2 0 7 13 20 25 30 35 38

sin i1         
sin i2         

?·• Bw{A AY° ~aA B}  

 * ·¶KIBM{A ~aA B}n1 •n2  ™vΩl{A ßs ·AZ¢j¶ ·¶Y{A)1(?  

 *xIBa{A |•XO{A ≠|} |}yC.  

J- ß B¶I{A ´ R }{A ~aZA: sin i1=f(sin i2)  .mg sin i1 Z•R} ´{k

• J¶KAZK{A sin i2 ´{k ~aZ{A bB¶w} bt  YUD • ,|eA•t{A Z•R} ´{k

·¶Z•R}{A :1cm             0.1 .£¶O•K{A |}Bl} ~aZ{A ·} PK KaA•

£¶{k |eR}{A ~¶wKa}{A ™{XBl} AYy• .™}¶v B} n2 ?  

Q- ZBay ºA ™¶•A` B¶ B¶I ·¶k i2  X•Z• ™¶•A` |OC ·}i1=35°  .  

8 -  £{•i ßw¶wR ~aO mg•¶2cm  XlI ´{k60cm B°XlI ™IZw} ™aXk ·}

 ®ZªI{A40cm  .~aO{A ©Z•e fÆBeU ·¶k.  

9 - R ~aO mg•¶XlI ´{k• ™IZw} ™aXl{ ßa¶ÆZ{A Z•R}{A ´{k B¶X•}k ßw¶w

20cm |•i ·} ZIyC B¢{•i ™¶}°• ©Z•e £{ |ycKKs ,®ZeI{A B°`yZ} ·}

 _I ~aO{A3LAZ} .™aXl{A §Y¢{ ®ZªI{A XlI{A JaRC.  
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