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 منشورات جامعة دمشق 

كلية الهندسة الزراعية

 الـفـيـزيــاء الـعـامـة

 للمهندسين

 الدكتور
 إحسان علي الموصللي

 الفيزياءمساعد أستاذ 

 قسم العلوم الأساسية

 هـ 1438 – 1437

 م 2017 – 2016
 جامعة دمشق
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Units and Dimensions of physical Quantities 

11
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Time[T]

LMT
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1 The French Practical System of Units

(M. K. S. System)

5 The French Absolute System of Units

(C. G. S. System)

1 The English Absolute System of Units

(F. P. System)
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112.54 
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a Unit of Length
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(𝜇)         

b Unit of Mass

10

10

1000
3

4    

c Unit of Time

1100
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Derived Units

1 [L]
2

m
2

cm
2

ft
2

2 [L]
3

m
3

cm
3

ft
3

3         
   

   
 (m.sec

-1
)(cm.sec

-1
)

(ft.sec
-1

)

4 
       

   
        (m.sec

-2
)

(cm.sec
-2

)(ft.sec
-2

)

5 [M.L.T
-2

](kg.m.sec
-2

)

Newton

N=kg.m.sec
-2

(gr.cm.sec
-2

)

(dyne)(dyne=gr.cm.sec
-2

)

(Lb.ft.sec
-2

)
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6 [M.L
2
.T

-2
] = [M.L.T

-2
] .[L]

(kg.m
2
.sec

-2
)

(Joul)(Joul = kg.m
2
.sec

-2
) 

(N =kg.m.sec
-2

)

(Joul = N.m) 

(gr.cm
2
.sec

-2
)

(Erge)(Erge = gr.cm.sec
-2

)

(dyne = gr.cm.sec
-2

)

(Erge = dyne .cm)

1 N = 10
5
 dyne  

1 Joul = 10
7
 erge  

7            
          

   

(Kg.m
2
.sec

-3
)

(Joul.sec
-1

)(Watt)

(Watt=Joul.sec
-1

)(gr.cm
2
.sec

-3
)

(Erge. Sec
-1

)1b.ft
2
.sec

-3

(Horsepower)1 H. P. = 745.7 watt
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Dimentions of Physical Quantities 

(L,M,T)

11
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11

M.K.S 

 

C.G.S

Length [L] 

Mass [M] 

Time [T] 

Area [L
2
] 22

Volume [L
3
] 33

Velocily [LT
-1

] 

Acceleration [LT
-2

] 22

Force [MLT
-2

] 22

Work [ML
2
T

-2
] 2222

Power [ML
2
T

-3
] 2323

Density [ML
-3

] 33

Pressure [ML
-1

T
-2

] 22

Momentum [MLT
-1

] 

Frequency [T
-1

] 11

Angle 1 

Angular 

velocily 

[T
-1

] 11

Angular 

acceleration 

[T
-2

] 22

Couple [ML
2
T

-2
] 2222

Surface tension MT
-2

 22

Stress ML
-1

T
-2

 22

Strain 1 

Elastic 

modulus 

ML
-1

T
-2

 22

/ )تغير  )قوة /مساحة(]

[سرعة / مسافة(

Viscosity ML
-1

T
-1

 

Specifuc 

density 

1 
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P

L



V

L
3
 T

-1
                                     (1) 

r
4

L
4

PM.L
-1

.T
-2

M.L
-1

T
-1

LL
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(t)

(m)(ℓ)

(g)
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(t)g , ℓ , m

t  m

 . ℓ
 

. g

          t = K . m


 . ℓ
 

. g

          (1)  

K



1

[T] = [M]

.[L]


.[L.T

-2
]
 

T = M

 . L


 . L


 . T

-2 

T = M

 . L

+
 . T

-2
                                         (2)  

(2)

0 =      ,    0 =  +      ,   1 = -2 

 = 0    ,     = 1/2     ,    =-1/2 

(1)

t = k . m
0
 . ℓ

1/2
 . g

-1/2
  

  = k . ℓ
1/2

 . g
 -1/2

  

      √
 

 
  

k = 2

       √
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(f)

(ℓ)(F)(m') 

(f)m' , F , ℓ

                    

                                            

k



(f)
 

    
 

 

(F)M . L T
-2

    
 

 
 M . L

-1

(1)

T
-1

 = [L]

 . [m.L.T

-1
]

 . [M.L

-1
]
 

T
-1

 = [L]

 . [m]


 . [L]

  
.[T]

-2
 . [M]


 .[L]

- 

T
-1

 = L
+ -

 . M
+

 . T
-2

               (2) 

(2)

0 =  +  -      ,     0 =  +    ,   -1 = -2  
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 = - 1    ,    = 1/2  ,   = -1/2  

(1)

f  = K . ℓ
-1

 . F
1/2

 . m'
-1/2
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k = 1/2
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31

(S.H.M)

X = A sint  

(X)(A)()(t)

(A)

[L] = A sin [T
-1

] . [T]               (1) 

(1)(A)

(A)

(X)[L] = A
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         2

1453.6

130.48

[M.L
-1

.T
-2

]

               
     

           
     

     

                   
     

  

     
     

    

            

  
 
  

  
 
  

 

  
                               

T1 = T2     ,  L2 = 30.48 L1    ,   M2 = 453.6 M1   
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1
2

6.810
42

Newton Laws of Motion 

(2) 
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 ⃗⃗⃗⃗ ⃗⃗⃗⃗      ⃗

Action & Reaction Law

F1 = - F2

Law of Conservation of Momentum 

        

  
⃗⃗ ⃗⃗

  
⃗⃗⃗⃗⃗  

⃗⃗ ⃗⃗     
⃗⃗⃗⃗⃗
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⃗⃗ ⃗⃗   
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⃗⃗⃗⃗⃗   

   ⃗⃗⃗⃗⃗    ⃗⃗⃗⃗⃗

 

     
⃗⃗ ⃗⃗     

⃗⃗⃗⃗⃗     
   ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗⃗⃗

 
   

   ⃗⃗⃗⃗⃗    ⃗⃗⃗⃗⃗

 

       ⃗⃗⃗⃗⃗      ⃗⃗⃗⃗⃗      ⃗⃗⃗⃗⃗      ⃗⃗⃗⃗⃗                                     

    ⃗⃗⃗⃗⃗          ⃗⃗⃗⃗⃗      ⃗⃗⃗⃗⃗

  ⃗⃗⃗⃗⃗

  ⃗⃗⃗⃗⃗

mu1 = (m+M)V2

    ⃗⃗⃗⃗⃗   
 

   
    ⃗⃗⃗⃗⃗  
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Newton s Law of Gravitation 
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1 (t)

(ℓ)(g)

    √
 

 
  

2 (v)

(p)()

  √
 

 
     

3 

4 (x)

(m)(g)(t)

5 

(k)()

6 

7 
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8 

1 

   
   

    
    

(t)(m)(G0)

(r)(G0)

10 (t)

(L)()(Y)

11 (C)

()(f)

12 

(t)(r)(m)

(G0)

13 420

1.6

14 4

6

1  
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2  

3 2 

4 2

15 814

16 100

980
2

3

17 

1:0.53

1:0.71

18 13

11 
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Physical Proberties of Materials 
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Elasticity

 

 

Stress
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 Tensil Stress

 Compressive stress

 Shearing stress

Strain

     

    
 

LL + ∆L

∆L
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Hook`s Law
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Moduli of Elasticity

yYoung`s Modulus
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NShear Modulus

Modulus of Rigidity

Shearing Strain

L
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θ θ 
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F 
C' C b' 

b 
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Δ ΔL ,

 

 

BSY

lb.in
-2

 Pa lb.in
-2

 Pa lb.in
-2

 Pa 

10
6

×10 10
12

×0770 10
6

×374 10
12

×0730 10
6

×10 10
12

×0770 
Aluminum 

10
6

×875 10
12

×0761 10
6

×571 10
12

×0736 10
6

×13 10
12

×0711 
Urass

10
6

×20 10
12

×174 10
6

×670 10
12

×0742 10
6

×16 10
12

×171 
Copper

10
6

×572 10
12

×0737 10
6

×373 10
12

×0723 10
6

×778 10
12

×0755 Glass

10
6

×14 10
12

×170 10
6

×10 10
12

×0770 10
6

×26 10
12

×171 Iron

10
6

×171 10
12

×07077 10
6

×078 10
12

×07056 10
6

×273 10
12

×0716 Lead

10
6

×34 10
12

×276 10
6

×11 10
12

×0777 10
6

×30 10
12

×271 Nickel

10
6

×23 10
12

×176 10
6

×12 10
12

×0784 10
6

×21 10
12

×270 Steel

10
6

×21 10
12

×270 10
6

×21 10
12

×175 10
6

×51 10
12

×376 
Tungesten
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Hydrostatics 

11

15Densty

(kgr.m
-3

)

(gr.cm
-3

)()
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(m)(v)()

  
 

 
                                  

11

Density g.cm
-3 

Material 

2.7 Aluminum 

8.6 Brass 

8.9 Copper 

19.3 Gold  

0.92 Ice 

7.8 Iron 

11.3 Lead 

21.4 Platinum 

10.5 Silver 

7.8 Steel 

13.6 Mercury 

0.81 Ethyl alcohol 

0.90 Benzene 

1.26 Glycerin 

1.00 Water 

1.03 Sea qater 

g. cm
-3

 = 1000 kg. m
-3 

(22.5 g.cm
-3

)

(0.0012 g.cm
-3

)1 g.cm
-3

(10
6
 g.cm

-3
)

(10
15

 g.cm
-3

)
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(specific gravity)

4C°

4C°

3

(H2SO4)

(PbSO4)

(1.30 g.cm
-3

)

(1.15 g.cm
-3

)

(1.12 g.cm
-3

)

(hydrometer)



66 
 

11Liquid pressure

PdF

dA

  
  

  
                                  

A

  
 

 
                       

p

h

dyA

13()

mw
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h

 F = w 

(3-3)

  
 

 
  

11

FA

A

 F = w = m . g =  . V . g =  . A .h . g          (4 - 3)  

(3-3)

 p =  . g . h                                                  (5 - 3)  

(5-3)

h 
A 
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pa

h

Ph = pa +  . g . h                                   (6 - 3)  

h

PaPa

h

h76

h = 0.76 m.Hg = 76 cm.Hg = 760 mm.Hg

         

13.6 gr/cm
3
 = 13600 kg/m

3

g980 cm/sec
2
 = 9.8 m/sec

2

h76 cm Hg = 0.76 m Hg
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 p = (13600 kg/m
3
) (9.8 m/sec

2
) (0.76 m Hg) 

       = 1.013 10
5
 N/m

2
 (pascal)  

       = 1.013 10
5
  10 dy/cm

2
  

       = 1.013  10
6
 dy/cm

2
 

       = 14.7 lb/in
2
 

       = 1 atm 

         

(5-3)pa

p

(1662-

1623)1653

23

a

ff/a
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A

  
 

 
 

 

 

  
 

 
  

51

34

F f 



71 
 

32(32 lb.in
-2

)

(14.7 lb.in
-2

)

(43.7 lb.in
-2

)

psig

psia

Pa = 1.013  10
6
 dyn.cm

-2
 = 14.7 lb.in

-2
 = 1 atm  

33

U

pa

p + .g.y1

 (a-4)الشكل 

 الضغط ذو الأنبوب المفتوحمقياس 
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pa + .g.y2

p + .g.y1 =  pa + .g.y2 

p - pa =  g (y2 – y1) =  g h             (7 - 3) 

pp-pa

43

35

Pa=  . g (y2 – y1) =  . g h                (8 - 3) 

43 33 



73 
 

(pa)(N.m
-2

)

10
5
 pa10

-3

(10
2
pa)1000

1 atm = 1.013  105 pascal (N/m2) = 1.013  106  dyn/cm2 = 1.013 bar  

11
2

10
2

1
2

071

mm Hg

Torr

Sphygmomanometer

33

130/80

Torr
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13Buoyancy

(3-5)

(3-5)Fy

F 

F 

F 

mg 

c.g. 
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x

y

Fy

mg

(3-6)
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31

(1.03 g.cm
-3

)

15Surface Tension
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151

Molecular theory and surface tension 

range of 

molecular attraction (r)10
-7

1.6

A(3-7)

r

A

B
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C

11

155

T

     
       

 
 

 

 

A' B C D'(3-8)

ADCD' , A'B

ABCD

ADAD
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mg

F = mg = 2 T L                  (9 - 3) 

LAD

81

(3-1) 

7

0.38

F

F = 2 T . L 

F = mg = 2 T . L 
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 0.38  980 = 2  T  7  

  
        

   
  

= 26.6 dyne cm
-1

  

151Surface Energy

AB(3-8)x



 = F . x 

F(3-8)

 = 2. T .L . x 

   = T .  S                      (10 - 3)  

S

2.L.x  
 

  
 

 

  
E

22

51 

227

75
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r

  
 

 
         

 

 
    

     
 

 
    

                     

27

          
 

 
              

S

2



            

                             

153

13
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31 

13

1 m.gm     

2 

r

       
 

 
        

3 

F3 = 2  . r T = 2  . r . T 

: 

F1 + F2 = F3  

 m . g +  r T = 2  . r T  

    m . g =  . r T  
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rm

Tm

m

11

72

p

  
  

 
 

    
    

    
                  

p = h .  . g 

h



 2880 = h  13.6  980  

    
    

         
                

   = 2.161   mm Hg 



84 
 

155Contact angle

103

113

101

 

 

111 

θ  θ  
T T 

θ  

Hg 

T 
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

140

153

1 AB

B

A

B123 

151 

T3, T2 , T1x

BA

x

      

 هواء

X 

B 

T1 

T3 

T2 

A 
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2 

133T3 , T2 , T1

T1 = T3 + T2 cos           (13 - 3)  



     
     

  
  

111 

T1 > T3cos 90

T1 < T3cos 90180

140



(Wets the glass)

151

Rise of liquids in capillary tubes  

r

h

 السائل

 زجاج

T2 

X T1 T3 

θ  
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143

1 F1

hr  

              

                   

                     

                 

2 F2

F2 = 2  . r . T . cos   

 r
2
 . h .  . g = 2  r . T . cos  

  
       

      
                                                

10    

h

153
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131151 

31 

1

1.01
3

30

  
       

     
  



   
                 

   
                     

51

U51

73
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55013.6

3
140

h1

r1=0.05h2

r2=0.25

  
       

     
  

   
        

     
  

   
        

      
  

   
        

      
  

       
        

   
 

 

  
 

 

  
   

 

 

       
       

     
(

 

    
 

 

    
)            

 =140

       
              

        
(

 

    
 

 

    
)           

h1h2
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1 12

 0.0014 atm ,  1.16 atm  

2 

76.0 cm

10
5
 pa1.013

3 0.5kg    

         

4.29   N ,   0.612 N 
 

4 (3)

5 4 mm20

0.005  atm

6 

3.5

73
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7 110

0.8
3

50

7613.6
3

8 5.8

75

547
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Specific Heat, Heat of Fusion, Melting and Boiling Points

(5) (4) (3) (2) (1) 

Boiling point   
Heat of Fusion 

cal/g 

Melting point 

  

Specific Heat at 

    

cal/g degree 
Substance 

56.7 - -94.3 0.52 Acetone 

2,000 76.8 658.7 0.21 Aluminium 

80.2 30.4 5.5 0.407 Benzene 

- - 900 0.0917 Brass 

46.2 - -112 0.24 Carbon disulfide 

- 23.33 1,100-1,200 0.12 Cast iron 

2,300 42 1,083 0.094 Copper 

78.3 25 -114 0.58 Ethyl alcohol 

34.6 27 -116.3 0.56 Ethyl ether 

- - - 0.25-0.22 Fluoplastic-4 

290 42 -20 0.58 Glycerine 

2,600 15.9 1,063 0.032 Gold 

100 79.7 0 0.50 Ice(water) 

3,000 23.33 1,530 0.119 Iron 

- 5.36 327 0.03 Lead 

356.7 2.8 -38.9 0.033 Mercury 

64.7 24 -97 0.6 Methyl alcohol 

2.18 - 80 0.29 Naphthalene 

- 58.3-73 1,452 0.11 Nickel 

96 20.7 -127 0.57 Propyl alcohol 

2,100 21 960.5 0.056 Silver 

- 49 1,300-1,400 0.11 Steel 

- 14 231.9 0.055 Tin 

110.7 17.2 -95.1 0.414 Toluene 

- - - 0.271-0.286 Vinyl plastic wood: 

- - - 0.57 
Oak, 6-8% moisture 

content y weight 

- - - 0.65 
Pine, 8% moisture content 

y weight 

- 8.4 65.5 0.04 Wood`s alloy 
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