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Work and Power 

Work: We use the concept of work in our lives to describe a 

muscular or mental effort that we do to accomplish a certain work. In 

physics, it means what a force exerts on an object, so a displacement 

of (s) moves towards it, it depends on 

1. Forces acting on a body     

2.  The displacement that a body moves while                              

under the action of a force         

3.   The angle between force and displacement                

 Wٔشمض نهشغم بانشمض 

 

 الاصاحت ×انشغم =انمُة 

W=F.S 
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 *انمُِ رابخت َحصىع صأَت مع  احجاي انحشكت

      .W=Fانشغم فٓ ٌزي انحانت   

احجاي  لأوٍاانمشكبت الافمٕت حبزل شغم . اما انمشكبت انعمُدٔت لا حؤدْ شغم 

 عمُدْ عهّ انحشكت

 

 

  

 

 

  Work Unitsوحدات الشغل 

 Nَحذة انمُِ وُٕحه     

 mَحذاث الاصاحت     

W=N. m = Joule 

or =dyn.cm= Erk 

1Jol=107Erk 

A joule: is the work done by a force of one Newton to move an 

object for a displacement of one meter.  
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Cases of Work 

 Positive Work الشغل الموجة-1

مشكباحٍا بىفظ احجاي الاصاحت  مزم  اَ احذٔكُن فٓ ٌزي انحانت ان احجاي انمُِ 

 مُجبعحب صىذَق عهّ عطح امهظ نزا انشغم ٔكُن 

θ         حكُن حادة   θ      

 

 Negative Work الشغل سالة-2

عكظ احجاي الاصاحت . مزم حشكت جغم نلأعهّ  ان احجاي انمُةٔكُن فٓ ٌزي انحانت 

 عانبعكظ انجاربٕت  انشغم ٔكُن 

θ        حكُن مىفشجت    θ       

 

 Work is Zeroالشغل ٌساوي صفر  -3

 *ٔكُن انشغم صفش فٓ انحالاث 

-a ُٔخعامذ مع احجاي الاصاحت   ةاحجاي انمθ     

           

-b    الاصاحت حغاَْ صفشS=Zero 
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Work done by Varying Force 

  Xi=5mحؤرش عهّ جغم نٕخحشن مغافت مه  10Nلذسٌا  مىخظمتنىفشض لُة  

  Xf=25mانّ 

 َٔخمزم بانشكم ادواي 20mممذاسٌا ٔكُن َبانخانٓ فان الاصاحت 

 

W=F.S 

10×20=200J 

 

 

 اما فٓ حانت كُن انمُِ مخغٕشة خلال الاصاحت كما فٓ انشكم انشغم ٔكُن

  ∫     
  

  
 

 

 *ٌَُ حكامم انمغافت ححج انمىحىٓ
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Ex1 : box of mass m is placed on a rough horizontal ground. Its 

frictional force Fr acts on it with a force F that makes an angle θ with 

the ground. Calculate. What is the magnitude of each force acting on 

the body? And the magnitude of the total work done? 

1-F    θ        Work 

W1=    θ      θ 

W1=    θ        

W1=      θ 

2-N      Work               

W2=         

W2= 0 

3-F   θ     Work         

W3=    θ      θ 

W3= 0 

4-mg     Work      

W4=mg .        

W4= 0 

 

5- Fr     Work     

W5=Fr.         

W5= -FrS 

 

Wtotal= W1 +W2 +W3 +W4 +W5  

Wtotal=       θ        (-FrS) 

Wtotal=(     θ –Fr)S 
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EX 2\  A body weighing (10N) on a horizontal ground, its friction force is 

(1N), a force of (5N) affected it, as it was making an angle (37) with the 

horizon, and the body moved on the ground with a displacement (4m) 

Calculate the work of all forces and the total work done ?    

 

1-F             

W1=         

W1=        

W1=               

W1=         

 W1=5×0.8×4=16Joul 

 

2- N               

W2=         

W2= 10×4×(0)=Zero 

 

3-F               

W3=              

W3= 5×4×(0)=Zero 

 

4-mg               

W4=mg .        

W4= 10×4×(0)=Zero 

 

5- Fr               

W5=Fr.         

W5= 1×4×(-1)=-4 

 

Wtotal= W1 +W2 +W3 +W4 +W5  

Wtotal=16 – 4=12Joul 
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Work done by a Spring   

 

افعم حطبٕك عهّ لُة مخغٕشة مع الاصاحت حٕذ ان انمُي  springانىابط )انضوبشن( ٔعخبش

 بانماوُن  حعطّ

 F= -KX                                     هوكقانون 

 ٌُة رابج انخىاعب نهىابطKحٕذ 

 َالاشاسة انغانبت حذل  ان لُة انشذ عكظ احجاي الاصاحت

 

 حساب الشغل 

  ∫     

     

  ∫      
 

 

 

   ∫     
 

 

 

     
  

 
  
 
 

 

   [
  

 
  ] 

  
 

 
    

 

 

بانىابط ٔخضن فًٕ بشكم غالت كامىت حعمم عهّ اعادة انىابط انّ انشغم انمبزَل لأحذاد الاعخطانت 

 َظعً الاصهٓ) انطبٕعٓ ( عىذ صَال انمُة حغمّ ) انمُة انمعٕذة(
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  Power 

Power: is the rate of change of work done per unit time or 

work done per unit time 

  
 

 
 

   

 
 

      

 عذدٔت .* انمذسة كمٕت 

 انُاغ* َحذة لٕاط انمذسة 

A watt : is the power required to do work of one joule per second. 

The unit of power is the units of work divided by units of time. 

 

     
    

   
 

   

 
 

/Q حولWatt ٍفً النظام الدولً ؟ ةالى وحداته الأساس 

     

  
  ⁄   

 
 

     
     

    
 

Kilo Watt=1000Watt                                     
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EX1: A force of magnitude (75N) acts on a static body of mass(25Kg) 

and movement towards it for a period of (20s). Calculate the power 

of the force at the end of its effect? 

 

F=m. a   

75=25×a 

a=3 m/     

 

V2=V1+at 

V=0+3×20 

V=60 m/s 

 

P=F . V 

P=75 × 60 =4500Watt 

 

EX2 : A worker lifts a box weighing (1.5 x 10
3

 N) with a horizontal force of 

(345 N) a distance of (24m). Assuming that the coefficient of kinetic friction 

between the box and the ground is( 0.220) 
a- How much work does the worker do to carry the box? 

    b-  How much work does the Earth do on the box?  

 

a-  W=      θ        

W=345×24×1 

W=       Joul 

 

F Fr 
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  b-  W=Fr      θ 

W=(M.N)×S×(-1)    

  ×24W=-0.220×        

W=          Joul 

 

Wtotal=Wf + Wr 

Wtotal=        +          
 

Wtotal=        Joul  

 

 

EX3 :A flight attendant drags a bag weighing (70N) at a constant speed a 

distance of (253m) on the ground of the airport. For this purpose, the flight 

attendant applies a force of (40N) at an angle of( 52) horizontal forces. Find the 

following. 

a-The work the hostess does on her bag? 

b-The work done by the force of friction on the bag? 

 c-Coefficient of kinetic friction between the bag and the ground? 

 

    

W=      θ 

W=40×253×      

W=6.23×10
3
Joul 

 

    Fr= -Fa    θ 

Fr=40×      
52 

Fa 

mg 

N

d
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Fr=24.63N 

 

 

 

 

 

 

WFr=Fr×    θ 

WFr=24.63×253×(-1) 

WFr=-6.23×10
3 
joul 

 

 

 

Fr=Mr . N 

  
   

           
 

 

  
     

            
 

 

M=0.640 

 

 

 

 

  


