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¡  For	a	reversible	cycle	the	efficiency	is	(TH-TC	)/
TH	

¡  The	only	way	this	efficiency	could	be	100%	is	
if	TC=0	Kelvin	(absolute	zero)	
§  Efficiency	of	100%	would	imply	complete	
conversion	of	input	heat	to	output	work	

§  Since	it’s	not	possible	to	reach	absolute	zero,	it’s	
not	possible	to	have	a	100%	efficient	heat	engine	





True	only	for	a	reversible	process!	



¡  A	gas,	confined	to	an	insulated	cylinder,	is	
compressed	adiabatically	(and	reversibly)	to	
half	its	original	volume.	Does	the	entropy	of	
the	gas	increase,	decrease,	or	remain	
unchanged	during	this	process?	

¡  1)	increase	
¡  2)	decrease	
¡  3)	remain	unchanged	
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¡  Consider	all	possible	isothermal	contractions	
of	an	ideal	gas.	The	change	in	entropy	of	the	
gas:	

¡  1)	is	zero	for	all	of	them	
¡  2)	is	not	negative	for	any	of	them	
¡  3)	is	not	positive	for	any	of	them	
¡  4)	is	positive	for	all	of	them	
¡  5)	is	negative	for	all	of	them	
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¡  The	heat	Q	transferred	from	the	hot	item	is	
equal	to	the	heat	Q	added	to	the	cold	item	

¡  For	any	given	increment	of	heat:	
§  ΔSH=-Q/TH			(negative	since	heat	lost)	

§  ΔSC=+Q/TC		(positive	since	heat	gained)	

§  ΔS	=	Q/TC	-Q/TH		(positive:	TH	>	TC	so	1/TC	>	1/TH)	



Time	

Time	

Both	directions	conserve		
energy	(1st	law),	but	only		
one	increases	entropy		
(2nd	law)	


