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k	=	R/NA	







Vi/Ti	=	Vf/Tf	





FΔt	=	Δp	=>	<F>	=	<mvx2/L>	=	<1/3	mv2/L>		
	
P	=	F/A	=		N<F>/A	=	N	1/3	m	<v2>/L3	=	N	2/3	<1/2	mv2>/V			





¡ Macroscopic:	PV	=	NkT	

¡  Kinetic:	PV	=	N	(2/3	<1/2	mv2>)	=	N	(2/3	<KE>)	

¡  <KE>	=	3/2	kT	

¡  There	is	a	direct	relationship	between	the	
macroscopic	quantity	T	and	the	average	
kinetic	energy	of	the	individual	gas	particles	





¡  Two	sealed	containers	A	and	B	are	at	the	same	
temperature	and	each	contain	the	same	number	of	
moles	of	an	ideal	monatomic	gas.	Container	A	is	twice	
as	big	as	container	B.	Which	one	of	the	following	
statements	concerning	these	containers	is	true?	

A.  The	average	(RMS)	speed	of	gas	atoms	is	greater	in	B	
B.  The	frequency	of	collisions	of	the	atoms	with	the	walls	

of	container	B	are	greater	than	that	for	container	A	
C.  The	kinetic	energy	of	the	gas	atoms	is	greater	in	B		
D.  The	pressure	within	container	B	is	less	than	that	in	A	
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¡  Adding	heat	changes	the	temperature	of	an	
substance	(usually)	

¡  But,	not	all	heat	necessarily	goes	into	
changing	temperature	

¡  Heat	can	also	do	work,	or	can	change	the	
phase	or	other	properties	of	a	substance	



¡  Since	<KE>	=	3/2	kT,	it	is	tempting	to	state	
that	the	total	internal	energy	U	of	a	gas	is	3/2	
NkT	

¡  This	is	true	for	a	monatomic	ideal	gas	
§  Total	internal	energy	U	=	3/2	NkT	=	3/2	nRT	for	a	
monatomic	ideal	gas	





E	=	KE	+	PE	
E	=	KErot	+	KEtrans	+	PEelastic	







The	Wnet	in	the	work-energy	theorem	is	
the	work	done	on/to	a	moving	object.	
	
The	work	done	by	the	object	would	be	
the	negative	of	this.		





¡  When	a	solid	object	is	heated,	its	internal	energy	
(and	temperature)	changes.	Its	volume	also	
changes,	and	this	volume	change	can	be	used	to	
do	work.	Which	do	you	think	is	bigger?	

A.  The	amount	of	heat	that	goes	into	internal	
energy		

B.  The	amount	of	heat	that	goes	into	doing	work	
C.  The	two	are	equal	
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¡  Liquid	water	is	heated	in	an	open	pan	where	
the	air	pressure	is	one	atmosphere.	
Determine	the	ratio	of	the	work	done	by	the	
water	(on	the	surrounding	atmosphere)	to	
the	heat	transferred	to	the	water.			

¡ Mass	density	of	water	=	1000	kg/m3	

¡  Specific	heat	capacity	c	=	4200	J/(kg	K)	
¡  Coefficient	of	volume	expansion	β	=	2	x	10-4	

¡  Atmospheric	pressure	=	105	Pa	









¡  See	you	all	again	on	Monday	11/28!	


