
General Physics I 
 

chapter 7 

Sharif  University of  Technology 
Mehr 1401 (2022-2023)  

 
M. Reza Rahimi Tabar 

 



7-1 What is Physics? 
Energy: 

Technically, energy is a scalar quantity associated with 
the state of  one or more objects. 



Energy: 

Forms of  energy: 
 
ü Mechanical 
ü Chemical 
ü  Electromagnetic 
ü  Internal 
 
 
► Energy can be transformed from one form to another 
Essential to the study of  physics, chemistry, biology, geology, astronomy 
 

► Can be used in place of  Newton’s laws to solve 
certain problems more simply 



Internal Energy  

https://www.youtube.com/watch?
time_continue=62&v=grqktnmAO3c 



Kinetic Energy 

For an object of  mass m whose 
speed v is well below the speed of  
light, 

K =
1

2
m(v.v) =

1

2
m|v|2

[K] = kg.m2/s2 = J



Sample Problem 7-1 
In 1896 in Waco, Texas, William Crush of the “Katy” railroad 

parked two locomotives at opposite ends of a 6.4-km-long track, 
fired them up, tied their throttles open, and then allowed them to 

crash head-on at full speed in front of 30,000 spectators.  

�  Hundreds of people were 
hurt by flying debris; 
several were killed. 
Assuming each locomotive 
weighed 1.2 x 106 N and 
its acceleration along the 
track was a constant 0.26 
m/s2, what was the total 
kinetic energy of the two 
locomotives just before the 
collision? 
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v2 = 0 + 2(0.26 m / s2 )(3.2∗103 m)
s/m8.40v =

m = 1.2 ∗10
6 N

9.8 m / s 2
= 1.22 ∗105 kg

= 2.0 ∗108 J

SOLUTION:  

K = 2(12 mv
2 ) = (1.22 ∗105 kg)(40.8 m / s)2



Section 7-2 



Work 



Work 
(Done by a Constant! Force) 



Work 



Example  



Example  



Work 

ü  If  there are multiple forces acting on an 
object, the total work done is the algebraic 
sum of  the amount of  work done by each 
force. 



Work 



Example: cleaning the dorm 
room 

John decided to clean his dorm 
room with his vacuum cleaner. 
While doing so, he pulls the 
canister of  the vacuum cleaner with 
a force of  magnitude F=55.0 N at 
an angle 30.0°. He moves the 
vacuum cleaner a distance of  3.00 
meters. Calculate the work done by 
all 
the forces acting on the canister. 

142.9 J 



Work and Kinetic Energy 
(Constant Force 1D)  

Fx = max

v2 = v20 + 2axd

1

2
mv2 � 1

2
mv20 = Fxd



Work and Kinetic Energy 
(Constant Force 3D)  

1

2
m|v|2 � 1

2
m|v0|2 = F · r

Fx = max

v2x � v20x = 2axx

1

2
mv2x � 1

2
mv20x = Fxx

Fy = may

v2y � v20y = 2ayy

1

2
mv2y �

1

2
mv20y = Fyy

Fz = maz

v2z � v20z = 2azz

1

2
mv2z �

1

2
mv20z = Fzz



Work–Kinetic Energy 
Theorem 

�K = Kf �Ki = W

Kf = Ki +W













Work Done by the 
Gravitational Force 



Work Done in Lifting and 
Lowering an Object 







7-4 WORK DONE BY A 
SPRING FORCE 



Work Done by a Spring 
Force 



Work Done by a Varying 
Force 

�W = F ·�r



Three-Dimensional Analysis 



Example 





In terms of  components  



In three dimensions  



The Work Done by a Spring 
Force 



The Work Done by a Spring 
Force 



Work–Kinetic Energy           
Theorem 









Conservative Forces 

A force is conservative if  the work it does on 
an object moving between two points is 
independent of  the path the objects take 
between the points 
 
ü   The work depends only upon the initial and final 
     positions of  the object 
ü   Any conservative force can have a potential 
     energy function associated with it 
 
Note: a force is conservative if  the work it does on an object moving 
through any closed path is zero. 



Nonconservative Forces 

A force is nonconservative if  the work it 
does on an object depends on the path 
taken by the object between its final and 
starting points. 
 
► Examples of  nonconservative forces 
ü       kinetic friction, air drag, …. 



Example: Friction as a 
Nonconservative Force 







7-6 POWER 



Power 





Example 



Example 



Example 



Example 

41.8J



Example: 
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