
MEEG 2013  Quiz #3.m16 
 

A. (3 pts)  Describe the potential energy of a body. 
 

B. (4 pts)  Using the first law of thermodynamics for a closed 
system, derive the principle of work and kinetic energy: 

 

1 1 2T U T→ 2+ =  
 

C. (3 pts)  Using the above principle of work and kinetic en-
ergy, derive the principle of conservation of mechanical 
energy: 

 

1 1 2T V T V2+ = +  
------------------------------------------------------------------------------------------------------------------------------ 
 
 
 
 
 
 
 
 

A. The potential energy of a body in its current position with respect 
to a reference datum in a conservative force field is defined as the 
amount of work done by the conservative force on the body if the 
body travels from its current position to the reference datum. 
 

B. The first law of thermodynamics states that the net energy trans-
fer to a system from its surroundings is equal to the net increase in 
the total energy of the system. For a closed system, we have 

 

netnet KE PEQ W U+ = ∆ + ∆ + ∆       Qnet = 0          net 1 2
NW U →= 0U∆ =  

 

2KE T T∆ = − 1        ( ) 1 22 1 2 1 2 2PE C C C
RD RDV V U U U U →→ → →∆ = − = − + = − C

U

 
 

1 2 2 1 1 20 0 ( )N CU T T→ →+ = + − −                   ( )1 1 2 1 2
N CT U U T→ → 2+ + =  

 

1 2 1 2 1 2
NU U U→ →= + C

→                         ∴   1 1 2T U T→ 2+ =  
 

 

C.    1 21 2 1 2 1 2 1 2
C C C C C

RD RD RD RDU U U U U U V→ → → → → →= = + = − = − V
 

 

1 1 2( )T V V+ − = 2T              ∴   1 1 2 2T VT V+ = +  


