
ßKAY{A S¶ReK{A ™I•OC

 
 

·¶Z}K{A1  

1 - ™IaB } LB}{yI LBoAZt{A ø}A.  

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

 ·¶¢O•I.....  £O•I •C ,..... •Ka} £O• •.  

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

¶¢O•{ ·¶K •y}{A ·¶KZÆAX{AB¢.  

Q-  ·Bk•  LBaXl{A:  

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

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

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

B¢ } J¶Zv ~aO{ B¢{ΩU.  

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

B¢ k X¶lI ~aO{.   

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

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

    

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

B¢ } J¶Zv ~aO{ B¢{ΩU.  

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



B¢ k X¶lI ~aO{.   

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

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

............ ™IZBwK}{A.  

 
 

·¶Z}K{A 2:  

  X•Z•{A ™¶•A` = bByl ºA ™¶•A` =30°  

n هواء   sin 30 = n ماء * sin i2 

 £ }•  :sin i2 = 1*0,5 / 1,33  

i2 = 19,5° 

 

  

  

·¶Z}K{A3 :  

≠A•¢{A ·} ßÆ•g{A nBlc{A |BwK A X k ZBay A ™ ¶Zv ®Y n1 QBO`{A ´{G 

ZBay A ™ ¶Zv ®Y n2 N¶Rn1<n2) ( ZBay A ™¶•A` B}ÆAX zB ° ·•yK ,. 

 ™¶•A` zB ¢s ≠A•¢{A ´{G QBO`{A ·} ßÆ•g{A nBlc{A |wK ¶ B}X k ·y{

هواء

ءما  

30°  

19.5°  



ZBay Ω{ ™¶XRnl.  

 

 

  

 •y¶ ·{ ™}¶w{A §Y° XlI ß{y bByl A zB ° ·•y¶ B} G , ZBay A zB ° ·

ßÆ•g{A nBlc{{.  

Ω{ ™¶XR{A ™¶•A`{A ™}¶v P Ka •™vΩl{A ·} ™{BR{A §Y° ßs ZBay:  

 = 1/1.5=41.8                        
1

2sin
n
n

il =  

 XO  £ }• :il = 41.8°  

 
 

·¶Z}K{A 4:  

* Sia{A ´{k ®X•}k XZA•{A nBlc{AAC  ZBay A ·YG XO•¶ º ,

ß BM{A ia•{A ßs £{•UX X k nBlc{{.  

* Sia{A ´{G nBlc{A AY° |e¶ B}X kBC  ™¶•A`I £¶{G |e¶ £ Hs ,

 X•Z•45° QBO`{{ ™¶XR{A ™¶•A`{A ·} ZIyC ß°• ,)ß{A•R42°( ,

®C ,X•Z•{A ™¶•A` ®•BaK ™¶•A`I ß{y bByl A £{ NXR¶s45° £¶{k• ,

i1 

i2 

n1 
n2 

n1>n2 



A ´{k B¶X•}k iwa¶ u•a £ Hs£O•{BC  , ™}•Xl} XZ• ™¶•A`I ®C ,

™{BR{A §Y° ßs ZBay A ®C £{ NXR¶ Ωs £¶{k•.  

  

  

  

  

  

  

 ·¶Z}K{A 5:  

sin(30)=1,5 sin(i2)                    i2= 
19,5° ،     α= 180-(60+90-
19.5)=49,5° 

                   

                   

  

1,5 sin(90-49,5)= sin(i3                 )  
i3= 77° 

  

  

  

  

  

ءهوا  

 زجاج قرينته
1.5

A B

C



  

 ·¶Z}K{A 6:  

  

 

  

1 sin 30 = 1,5 sin r 

sin r = 0,333               r = 19,47° 

QBO` ZaBy{A |OC ·} -≠A•°:  

 X•Z•{A ™¶•A`19.47°)|XBIK{BI.(  

1,5 sin 19,47 = 1 sin i' 

i' = 30° 

™ ¶Zw{A L By B}¢} ·B¶`A•K} ·B°BOKA `ZBI{A nBlc{A• XZA•{A nBlc{{ n .  

™¶OBO`{A ™R¶te{BI h¶IæA ≠•g{{ |¶{RK XO•¶º ·YG.  

·¶Z}K{A 7:  

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

 ´}a¶ §BOKºA ßs Z¶¶pK{ZBay ºA.  

·BsBtc{A ·Bia•{A :QBO`{A ,≠B}{A ,≠A•¢{A.  

 ™}{y "·•{{A X¶R• "nBlc√{ ©XRA•ZKA•K ™}¶v ®C ,XRA• ·•{ ß lK.  

  

 

°30  
r 

r 
°30  



 
 
 
  

 

. 

·• Bw{A AY° ~aA : , LZBy¶X ´{G JZp{A ßs X a¶• , ~M¶¢{A ·IA ·• Bv

£}aA |}R¶•.  

 ·¶KIBM{A ~aAn1 et n2  :uBtc{A ia•{A ZBay A ™ ¶Zv.  

 ≠A•¢{A |OC ·})n1=1   (|yc{A ´{k ·• Bw{A JKy¶ ,:  

                     sin i1=n2.sin i2 

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

sin i1 0 0,173 0,342 0,5 0,643 0,766 0,866 0,94 
sin i2 0 0,122 0,225 0,342 0,422 0,5 0,573 0,616 

i1 

i2 

r 

n1   وسط قرينته

n2   وسط قرينته



 

B¶I PK Ka ™}¶v B¶2n  XO s ,  :.1,52=  2n  .  

ZBay ºA ™¶•A` i2  X•Z• ™¶•A` |OC ·} ,i1=35° :  

sin i1 =sin 35 =0,574  

  ·C ·B¶I{A ·¶I¶ :sin i2 =0,38    

 £ }•: i2 =sin-1(0,38)  

®C  :i2 =22°  

·¶Z}K{A 8:  

  B ¶X{OA =-60cm ,f = 40cm   

 LZBy¶X ™vΩk x¶IiKI:  

             
fOAOA
11

'
1

+=  



40
1

60
1

'
1

+
−

=
OA

  

 £ }•: cmOA 240' =  

 ™aXl{A ·k XlIK• ™¶w¶wR ©Z•e{A ·C ®C , JO•} ZAXw} •°•

 ZAXw}I2.4 ZK} B¢t{U•.  

 ™vΩl{A x¶IiKI :
''' OA

OA
BA

AB
==γ  XO:  

   
4.2
6.0

''
2 −

==
BA

γ  

 XO  £ }•: cmBA 8'' −=  

™I•{w}• ™¶w¶wR ©Z•e{A ·C ®C , J{Ba ZAXw} •°•.  

  

  

  

  

  

  

 ·¶Z}K{A 9:  

 ·Hs ,ßw¶wR ~aO{A ·C B}IOA =-20cm .  

 ·Hs ,™¶}°• ~aO{A ©Z•e ·C B}I•OA’<0. 

  Z¶IyK{A ·•y¶ £ }•:γ = +3  .  

 ®C :3
2.0
''

+=
−

==
OA

OA
OAγ  

 XO  £ }• :OA’ = -0.6m .  

f
f’

A

B
A’ 

B’ 

O



 ©Z•e ·C ®C ´{k• ,ZBa¶{A ™¢O ·} £}B}C• ~aO{A ™¢O ßs mwK ~aO{A

XlI0.6m ™aXl{{ ®ZeI{A `yZ}{A ·k.  

 LZBy¶X ™vΩk x¶IiKI• :
fOAOA
11

'
1

+= XO:  

C
fOAOA
11

'
1

=−    

 ®C :
2.0

1
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−

−
−

=
f

  

 XO  £ }• :f = + 0.3m   
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