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1- Apply the relationship between a particle s kinetic energy, mass, and speed. 

2- Identify that kinetic energy is a scalar quantity. 

3- Apply the relationship between a force (magnitude and direction) and the work 
done on a particle by the force when the particle undergoes a displacement. 

4- Calculate work by taking a dot product of the force vector and displacement 
vector, in either magnitude-angle or unit-vector notation. 

5- If multiple forces act ona particle, calculate the net work done by them. 

6- Apply the work-kinetic energy theorem to relate the work done by a force (or 
the net work done by multiple forces) and the resulting change in kinetic 
energy. 

7- Calculate the work done by the gravitational fore when an object is lifted or 
lowered. 

8- Apply the work-kinetic energy theorem to situations where an object is lifted 
or lowered. 

9- Apply the relationship (Hooke s law) between the force on an object due to a 
spring, the stretch or compression of the spring, and the spring constant.  

10- Identify that a spring force is a variable force. 

 

Learning Objectives 

After studying this chapter, you will  be able: 
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11- Calculate the work done on an object by a spring force by  integrating the force from 
the initial position to the final position of the object or by using the known generic 
result of that integration.  

12- Calculate work by graphically integrating on a graph of  force versus position of the 
object. 

13- Apply the work-kinetic energy theorem to situation in which an object is moved by a 
spring force. 

14- Given a variable force as a function of position, calculate the work done by it on an 
object by integrating the function from the initial to the final position of the object, in 
one or more dimensions. 

15- Given a graph of force versus position, calculate the work done by graphically 
integrating from the initial position to the final position of the object 

16- Convert a graph of acceleration versus position to a graph of force versus position.  

17- Apply the work-kinetic energy theorem to situation where an object is moved by a 
variable force. 

18- Apply the relationship between average power, the work done by a force, and the 
time interval in which that work is done. 

19- Given the work as a function of time, find the instantaneous power. 

20- Determine the instantaneous power by taking a dot product of the force vector and an 
object s velocity vector, in magnitude-angle and unit-vector notations. 
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What is physics 

What is energy 

7.1 kinetic Energy 
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 kinetic Energy 
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Problem 1 page 147 

When accelerated along a straight line at 2.8 x 1015 m/ s2 in a machine, 

an electron (mass m= 9.1 x 10-31 kg) has an initial speed of 1.4 x 107 

m/ s and travels 5.8cm.  

Find 

(a) the final speed of the electron and  

(b) the increase in its kinetic energy. 
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Scalar QuantityWork is a  

Work+ve  Workve - 

the  toenergy transferred  

object 

the  fromenergy transferred  

object 

7.2 Work and kinetic energy 
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Work 

Work Done Doing Work 

 energy transferred to the  

object by the force 

Is the act of transferring the 
energy 

- Work has unit of energy  ( Joule J) 
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Bead 

Wire 
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Work done by a constant force is 
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- Work has another unit 
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How to find the net Work done by several forces? 

Find the work done by 

each force and then sum 

those works 
 

Find the net force         then  
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Fig. 7-4 (a) 

Sample Problem 7.02 
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Fig 7-4 (b) 
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Sample Problem 7.03 

7-4 

Sample Problem 7.03 

7-5 
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7-3 Work done by the gravitational force 
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Problem 18 p. 148 
 

 In 1975 the roof of Monteria's Velodrome, with a 

weight of 360 kN, was lifted by 10 cm so that it could 

be centered. 

  

 -How much work was done on the roof by the forces 

making the lift?  
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7-4 Work done by a spring force 
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Problem 27 p. 149 

 

A spring and block are in the 

arrangement of Fig. 7-10 when the 

block is pulled out to x=+4.0 cm, we 

must apply a force of magnitude 360 

N to hold it there.  We pull the block 

to x=11 cm and then release it. How 

much work does the spring do on 

the block as the block moves from 

xi =+5.0 cm to (a) x = +3.0 cm, (b) 

x = -3.0 cm, (c) x= -5.0 cm, and (d) 

x= -9.0 cm ? 
Fig 7-10 
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Power 

Average Power  Instantaneous Power  

= 

7-6  Power 
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v 

but 

 

or 

or 

then 
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7.09Sample Problem  
 Here we calculate an instantaneous work- 

that is, the rate at which work is being 

done at any given instant rather than 

averaged over a time interval. Figure 7-15 

shows constant forces F1 and F2 acting on 

a box as the box slides rightward across a 

frictional floor. Force F1 is horizontal, 

with magnitude 2.0 N; force F2 is angled 

upward by 60o to the floor and has 

magnitude 4.0 N. the speed v of the box at 

a certain instant is 3.0 m/s.  

what is the power due to each force acting 

on the box at that instant,  and what is the 

net power? Is the net power changing at 

that instant? 
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