
 

قسم الطبيعة –الفرقة الثالثة   

 
 
 
 

 

 

  

2022-2023

Mahmoud Salah
Typewritten text
2022 -2023



 

 

 
1 

 

 



 

 

 
2 

 

▪ 



 

 

 
3 

 



 

 

 
4 

 



 

 

 
5 

 



 

 

 
6 

 

ʋ



 

 

 
7 

 



 

 

 
8 

 



 

 

 
9 

 



 

 

 
10 

 

 

 

 

 



 

 

 
11 

 



 

 

 
12 

 



 

 

 
13 

 

∆𝑡𝑎𝑟𝑚 2 =
𝐿

𝑐 + 𝑣
+

𝐿

𝑐 − 𝑣
=

2𝐿𝑐

𝑐2 − 𝑣2
=

2L

c
(1 −

𝑣2

𝑐2
)

−1

√𝑐2 − v2

∆𝑡arm 1 =
2L

c
(1 −

𝑣2

𝑐2
)

−
1
2

         

∆𝑡 = ∆𝑡𝑎𝑟𝑚2 − ∆𝑡𝑎𝑟𝑚1

=
2𝐿

𝑐
(1 −

𝑣2

𝑐2
)

−1

−
2𝐿

𝑐
(1 −

𝑣2

𝑐2
)

−1
2⁄



 

 

 
14 

 

∆t =
Lv2

c3
 



 

 

 
15 

 

• 



 

 

 
16 

 



 

 

 
17 

 



 

 

 
18 

 



 

 

 
19 

 



 

 

 
20 

 

𝑑𝑥 =̀ 𝑑𝑥 − 𝑣 𝑑𝑡                      (5)

dx̀

dt
=

dx

dt
− 𝑣                             (6)



 

 

 
21 

 

𝑈𝑥
̀ = Ux − 𝑣                          (7)

𝑈𝑦
̀ = Uy                               (8)

𝑈𝑧
̀ = Uz                                  (9)

 

𝑈𝑥
̀ = Ux − 𝑣



 

 

 
22 

 



 

 

 
23 

 

𝑓 = 𝑚
𝑑𝑢𝑥

𝑑𝑡

𝑓 = 𝑚
𝑑�̀�𝑥

𝑑𝑡
= 𝑚

𝑑

𝑑𝑡
(𝑢𝑥 − 𝑣) = 𝑚

𝑑𝑢𝑥

𝑑𝑡



 

 

 
24 

 

𝑑 =  √(𝑥2 − 𝑥1)2 +  (𝑦2 − 𝑦1)2 +  (𝑧2 − 𝑧1)2

𝑑 =  √(∆𝑥)2 + (∆𝑦)2 + (∆𝑧)2

(∆s)2 = −𝑐2(𝑡2 − 𝑡1)2 + (𝑥2 − 𝑥1)2 +  (𝑦2 − 𝑦1)2 +  (𝑧2 − 𝑧1)2



 

 

 
25 

 

(∆s)2 =  −𝑐2(∆𝑡)2 + (∆𝑥)2 +  (∆𝑦)2 + (∆𝑧)2

𝜑

∇2𝜑 =
∂2𝜑

∂𝑥2
+

∂2𝜑

∂𝑦2
+

∂2𝜑

∂𝑧2
=

1

𝑐2

∂2𝜑

∂𝑡2

∂2𝜑

∂𝑥2
+

∂2𝜑

∂𝑦2
+

∂2𝜑

∂𝑧2
−

1

𝑐2

∂2𝜑

∂𝑡2
= 0



 

 

 
26 

 

∂x′

∂x
= 1  ,

∂x′

∂t
= −v

∂t′

∂t
=

∂y′

∂y
=

∂z′

∂z
= 1

∂x′

∂y
=

∂x′

∂z
=

∂y′

∂x
=

∂𝑡′

∂x
= ⋯ = 0

∂φ

∂x
=

∂φ

∂x′

∂x′

∂x
+

∂φ

∂y′

∂y′

∂x
+

∂φ

∂z′

∂z′

∂x
+

∂φ

∂t′

∂t′

∂x

∂φ

∂x
=

∂φ

∂x′



 

 

 
27 

 

∂2φ

∂x2
=

∂2φ

∂x′2   ,
∂2φ

∂y2
=

∂2φ

∂y′2   ,
∂2φ

∂z2
=

∂2φ

∂z′2      

∂φ

∂t
=

∂φ

∂x′

∂x′

∂t
+

∂φ

∂y′

∂y′

∂t
+

∂φ

∂z′

∂z′

∂t
+

∂φ

∂t′

∂t′

∂t

∂φ

∂t
=

∂φ

∂x′

∂x′

∂t
+

∂φ

∂t′

∂t′

∂t
= −𝑣

∂φ

∂x′
+

∂φ

∂t′

∂2φ

∂t2
= 𝑣2

∂2φ

∂x′2 − 2𝑣
∂2φ

∂x′ ∂t′
+

∂2φ

∂t′2

∂2𝜑

∂𝑥′2
+

∂2𝜑

∂𝑦′2
+

∂2𝜑

∂𝑧′2
+

1

𝑐2
(2𝑣

∂2φ

∂x′ ∂t′
− 𝑣2

∂2𝜑

∂𝑥′2) = 0



 

 

 
28 

 



 

 

 
29 

 

C - v 

C + v 

C v 

C 
v 



 

 

 
30 

 

x′ = 𝛽(𝑥 − 𝑣𝑡)

𝑦′ = 𝑦

𝑧′ = 𝑧

𝑡′ = 𝛼𝑡 + 𝛾𝑥                       (10)



 

 

 
31 

 

𝑥2 + 𝑦2 + 𝑧2 = 𝑐2𝑡2                               (11)

𝑥′2 + 𝑦′2 + 𝑧′2 = 𝑐2𝑡′2                               (12)

𝛽2 − 𝛾2𝑐2 = 1

𝛼2𝑐2 − 𝛽2𝑣2 = 𝑐2

𝛼𝛾𝑐2 − 𝛽2𝑣2 = 0                    (13)

x′ = 𝛽(𝑥 − 𝑣𝑡)

𝑦′ = 𝑦



 

 

 
32 

 

𝑧′ = 𝑧

𝑡′ = 𝛽(𝑡 −
𝑥𝑣

𝑐2
)                       (14)

β =
1

√1 − (
𝑣
𝑐

)
2

                    (15)

∂x′

∂x
=

1

√1 − (𝑣2 𝑐2⁄ )
  ,

∂x′

∂t
=

−𝑣

√1 − (𝑣2 𝑐2⁄ )

∂t′

∂x
=

− 𝑣 𝑐2⁄

√1 − (𝑣2 𝑐2⁄ )
  ,

∂t′

∂t
=

1

√1 − (𝑣2 𝑐2⁄ )

∂y′

∂y
=

∂z′

∂z
= 1

∂x′

∂y
=

∂x′

∂z
=

∂y′

∂x
= ⋯ = 0



 

 

 
33 

 

∂φ

∂x
=

∂φ

∂x′

∂x′

∂x
+

∂φ

∂y′

∂y′

∂x
+

∂φ

∂z′

∂z′

∂x
+

∂φ

∂t′

∂t′

∂x

∂φ

∂x
=

1

√1 − (𝑣2 𝑐2⁄ )
 
∂φ

∂x′
+

−𝑣 𝑐2⁄

√1 − (𝑣2 𝑐2⁄ )

∂φ

∂t′
 

∂2φ

∂x2
=

1

1 − (𝑣2 𝑐2)⁄
 (

∂2φ

∂x′2 +
𝑣2

𝑐2

∂2φ

∂t2
−

2𝑣

𝑐2

∂2φ

∂x′ ∂t′
) 

 
∂2φ

∂y2
=

∂2φ

∂y′2   ,
∂2φ

∂z2
=

∂2φ

∂z′2      

∂φ

∂t
=

∂φ

∂x′

∂x′

∂t
+

∂φ

∂y′

∂y′

∂t
+

∂φ

∂z′

∂z′

∂t
+

∂φ

∂t′

∂t′

∂t

∂φ

∂t
=

−𝑣

√1 − (𝑣2 𝑐2⁄ )
 
∂φ

∂x′
+

1

√1 − (𝑣2 𝑐2⁄ )

∂φ

∂t′
 



 

 

 
34 

 

∂2φ

∂t2
=

1

1 − (𝑣2 𝑐2)⁄
 (𝑣2

∂2φ

∂x′2 +
∂2φ

∂t2
− 2𝑣

∂2φ

∂x′ ∂t′
)

∂2𝜑

∂𝑥2
+

∂2𝜑

∂𝑦2
+

∂2𝜑

∂𝑧2
−

1

𝑐2

∂2𝜑

∂𝑡2
=

∂2𝜑

∂𝑥′2
+

∂2𝜑

∂𝑦′2
+

∂2𝜑

∂𝑧′2
−

1

𝑐2

∂2𝜑

∂𝑡′2



 

 

 
35 

 

X/ 

y/ 

v 

d 

O/ 



 

 

 
36 

 

C
d

t
2

0
=



 

 

 
37 

 

2

vt

2

vt



 

 

 
38 

 

2
2

2

2

2
d

tvtC
+= 






















2
2

1

2

22

2

C
vC

d

vC

d
t

−

=

−

=



v t /2 v t /2 

 

 C t /2 

d 

0

2
2

1

0 t

C
v

t
t =

−

=  



 

 

 
39 

 

 

γ



 

 

 
40 

 

 

year

C

v

t 12
1719.0

5

8281.01

5

2

2
1

5
==

−
=

−

=



 

 

 
41 

 

υ



 

 

 
42 

 

otvL =


tv

L =


0

L
L =

γ

γ

L = L 0 (1 −
v2

C2
)

1
2



 

 

 
43 

 

υ



 

 

 
44 

 

L

1vt

1vtL +

)( 1ttvL −−

)( 1ttv −

A

B

C

v

v

v



 

 

 
45 

 

)1(

)(

1

11111

−−−−−−−−−−−−−−−−
−

=

=−=−+=

vc

L
t

LvctLvtctvtLct

)()( 11 ttvLttc −−=−

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

))(()()(

1

1

111

t
vc

L
t

vc

L
tt

LvcttLttvttc

+
+

=

+
=−

=+−=−+−



 

 

 
46 

 

2

2

2

2222

2

22

22

2

)(

22

))((

)()(

c

v

c

c

cL

cvc

cLc

vc

Lc

vc

LvLcLvLc

vcvc

vcLvcL

vc

L

vc

L
t

−

=
−

=
−

=

−

++−
=

−+

++−
=

−
+

+
=

)3....(..................................................

1

2

2

2

c

v

cL
t

−

=

2

2

\

1

2

c

v

cL
t

−

=

2

2

\

2

2
\

\

2

2

2

2

\

2

2

1

)4.....(........................................1

11

2

1

2

c

v

L

L
or

c

v
LL

L

c

v

L

c

v

cL

c

v

cL

−=

−=

=

−



−

=

−



 

 

 
47 

 

%6.43%100*436.0

436.019.081.01

)9.0(
1

)9.0(
11

\

\

2

22

2

2

2

2

\

==

==−=

−=−=−=

L

L

L

L

c

c

c

c

c

v

L

L



 

 

 
48 

 

• 

• 



 

 

 
49 

 

m
C

C
L 6.15

2

2)95.0(
150 =−=

25 m 

50 m 15.6 m 

25 m 



 

 

 
50 

 



 

 

 
51 

 



 

 

 
52 

 



 

 

 
53 

 



 

 

 
54 

 



 

 

 
55 

 



 

 

 
56 

 



 

 

 
57 

 



 

 

 
58 

 



 

 

 
59 

 



 

 

 
60 

 



 

 

 
61 

 



 

 

 
62 

 



 

 

 
63 

 



 

 

 
64 

 



 

 

 
65 

 



 

 

 
66 

 

 

 



 

 

 
67 

 



 

 

 
68 

 



 

 

 
69 

 

∆𝑡′∆𝑡0

∆𝑡′ =
∆𝑡0

√1 −
𝑣2

𝑐2



 

 

 
70 

 



 

 

 
71 

 



 

 

 
72 

 



 

 

 
73 

 



 

 

 
74 

 



 

 

 
75 

 



 

 

 
76 

 



 

 

 
77 

 

1- 



 

 

 
78 

 

∆𝑡0 =
2𝑑

𝑐



 

 

 
79 

 

𝑣∆𝑡

𝑙 = √𝑑2 + (𝑣 ∆𝑡 2)⁄ 2

∆𝑡 =
2𝑙

𝑐
=

2

𝑐
√𝑑2 + (𝑣∆𝑡 2⁄ )2

∆𝑡 =
2𝑙

𝑐
=

2

𝑐
√(𝑐∆𝑡0 2)⁄ 2

+ (𝑣∆𝑡 2⁄ )2



 

 

 
80 

 

(∆𝑡)2 =
4

𝑐2
[(𝑐∆𝑡0 2)⁄ 2

+ (𝑣∆𝑡 2⁄ )2]

(∆𝑡)2 =
4

𝑐2

𝑐2∆𝑡0
2

4
+

4

𝑐2

𝑣2∆𝑡2

4

(∆𝑡)2 −
𝑣2∆𝑡2

𝑐2
= ∆𝑡0

2

(∆𝑡)2(1 −
𝑣2

𝑐2
) = ∆𝑡0

2

(∆𝑡)2 =
∆𝑡0

2

(1 −
𝑣2

𝑐2)

∆t =
∆𝑡0

√1 − 𝑣2 𝑐2⁄



 

 

 
81 

 

2- 



 

 

 
82 

 

∆𝑡0 =
2𝑙0

𝑐

𝑣∆𝑡



 

 

 
83 

 

∆𝒕𝟏∆𝒕𝟐

𝑑 = 𝑙 + 𝑣∆𝑡1

𝑑 = 𝑐∆𝑡1

𝑐∆𝑡1 = 𝑙 + 𝑣∆𝑡1

𝑐∆𝑡2 − 𝑣∆𝑡2 = 𝑙

∆𝑡2(𝑐 − 𝑣) = 𝑙



 

 

 
84 

 

∆𝑡1 =
𝑙

𝑐 − 𝑣

𝑑′ = 𝑙 − 𝑣∆𝑡2

𝑑′ = 𝑐∆𝑡2

𝑐∆𝑡2 = 𝑙 − 𝑣∆𝑡2

𝑐∆𝑡2 + 𝑣∆𝑡2 = 𝑙

∆𝑡2(𝑐 + 𝑣) = 𝑙

∆𝑡1 =
𝑙

𝑐 + 𝑣



 

 

 
85 

 

∆𝑡 = ∆𝑡1 + ∆𝑡2 =
𝑙

𝑐 − 𝑣
+

𝑙

𝑐 + 𝑣

∆𝑡 =
𝑙(𝑐 + 𝑣) + 𝑙(𝑐 − 𝑣)

(𝑐 − 𝑣)(𝑐 + 𝑣)

=
2𝑙𝑐

𝑐2 − 𝑣2
=

2𝑙𝑐

𝑐2(1 − 𝑣2 𝑐2)⁄

∆𝑡 =
2𝑙𝑐

𝑐2 − 𝑣2
=

2𝑙

𝑐(1 − 𝑣2 𝑐2)⁄

∆t =
∆𝑡0

√1 − 𝑣2 𝑐2⁄

∆𝑡0

√1 − 𝑣2 𝑐2⁄
=

2𝑙

𝑐(1 − 𝑣2 𝑐2)⁄

∆𝑡0 =
2𝑙/𝑐

√1 − 𝑣2 𝑐2⁄



 

 

 
86 

 

∆𝑡0 =
2𝑙0

𝑐

2𝑙0

𝑐
=

2𝑙/𝑐

√1 − 𝑣2 𝑐2⁄

𝑙0 =
𝑙

√1 − 𝑣2 𝑐2⁄

𝑙 = 𝑙0 √1 − 𝑣2 𝑐2⁄



 

 

 
87 

 



 

 

 
88 

 



 

 

 
89 

 



 

 

 
90 

 



 

 

 
91 

 

m210y

0.1414

29.7m
  

0.02

29.7
  

0.98-1

29.7m
  

c

(0.99c)
-1

29.7m
  

1

y
 y  1

y

y

\

2

2

2

2

\
2

2

\

=

====

−

=−=

c
vc

v

c 0.866   v     
4

3
  v  

4

3
  v   34v     44c  

c
4    

vc

1
4    

c

v
 -1

1
4    

c
v1

1
 2      

c
v1

t
 t 

2222222

22

2

2

22

2

2

2

2

2

2

\

=====−

−
=

−
==

−

=

−

=

ccccv

vc

c



 

 

 
92 

 

( ) ( )

hours 5  
2.0

1
   t   

04.0

1
   t 

96.01

1
   t   

c

c 98.0
1

1
  t   

c

98.0
1

1hour
  t     

c
v1

t
 t 

2

22

2

2

2

2

\

===

−
=

−

=

−

=

−

=
c

ft 2.6   0.436 *6ft 0.19*ft 6 L

0.81-1*ft 6  
c

0.81c
-1*ft 6  

c

(0.9c)
-1*ft 6  1L L  1

L

L
2

2

2

2

2

2\
2

2

\

===

===−=−=
c

v
c

v



 

 

 
93 

 

( )

sm

c
v

c
v

/10*2.6   c  0.866   v  c  0.75   v  c 75.0   v   vcc .250  

c

 vc
.250    

c

v
1.250     

c

v
10.5      1

1

0.5
 1

L

L

822222

2

22

2

2

2

2
2

2

2

2

2

\

====−=

−
=−=−=−=−=

( )( )
c 9655.0

45.1

c 4.1

c

c 0.45
1

c 4.1

c

c 5.0c 0.9
1

c 0.9  c 5.0

C

V V
1

VV
V

2

2

22

\

x

\

x
X ==

+

=

+

+
=

+

+
=

( )
( )

sm /10*4.2  10*3  *0.14   v

  c 0.14     c 0.98 -1     c  
10201

10000
1    c  

101

100
1   c  

m

m
 1   v 

 c 
m

m
 1   v   

m

m
 1

c

v
   

c
v1 

m

m
        

c
v1 

m

m
       

c
v1

1
  

m

m
       

c
v1

m
  m

88

2

2

2

2

0

2

2

2

02

2

2

0

2

2

2

2

2

2

0
2

2
0

2

2
0

2

2

0

==

==−=−=−=











−=−=

−=−=

−

=

−

=



 

 

 
94 

 

( )
( )

sm /10*2.997     10*3  *0.999    c 0.999   v 

  c 0.999     c  
10*7889.2

10*28.8
1    c  

10*67.1

10*1.9
1    c  

m

m
 1   v 

 c 
m

m
 1   v   

m

m
 1

c

v
   

c
v1 

m

m
      

c
v1 

m

m
     

c
v1

1
  

m

m
      

c
v1

m
  m

88

48

55

224

228

2

2

0

2

2

2

02

2

2

0

2

2

2

2

2

2

0
2

2
0

2

2
0

2

2

0

===

=−=−=−=











−=−=

−=−=

−

=

−

=

−

−

−

−



 

 

 
95 

 

    

c

v
1

t
 t 

2

2

\

−

=

    
c

v
1  x

2

2
\ −= x



 

 

 
96 

 

2

2

\\

c

v
1−

+
=

vtx
x

v

x

t
2

2

\ c

v
1−

=



 

 

 
97 

 



 

 

 
98 

 



 

 

 
99 

 


	3 طبيعة - Copy.pdf (p.1)
	النسبية 2019.pdf (p.2-100)

