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𝑆𝑒𝑙𝑒𝑐𝑡𝑒𝑑	𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠		
𝐸! = 𝑚𝑣"/2		 𝐸# = 𝑚𝑔ℎ		 𝐸 = ℎ𝜈 = ℎ𝑐/𝜆		 𝐸$ = −(2.1799	aJ)𝑍%&&" /𝑛"		
𝐸coul. = (231	aJ ⋅ pm)𝑄,𝑄"/𝑑			 𝜆 = ℎ/𝑝	 = ℎ/(𝑚𝑣)		 𝐻 = 𝑈 + 𝑃𝑉	 𝑤 = −𝑃-./Δ𝑉	
[𝑃012 + 𝑎(𝑛"/𝑉")][𝑉30$/ − 𝑏𝑛] = 𝑛𝑅𝑇	 𝑟 = (52.9	pm)𝑛"/𝑍%&&	 𝑞 = 𝑐Δ𝑇	 𝑞 = 𝑛Δ𝐻	
𝑙 = 𝑅𝑇/(𝜋√2𝑃𝑁4𝑑")	 Vsphere	=	(4/3)πr3	 𝐴sphere	=	4πr2	 Δ𝑇(6,1) = 𝑚3𝐾(6,1)	
ln[A]t	=	– 𝑘𝑡	+	ln[A]0	 𝑃, = 𝑥,𝑃,∘	 Π = 𝑅𝑇𝑀: 	 𝑃; = 𝑘<𝑀;	
1/[A]t	=	𝑘𝑡	+	1/[A]0	 [A]t	=	– 𝑘𝑡	+	[A]0	 (1/2)n	=	[A]t/[A]0		 𝑘 = 𝐴𝑒=>?/AB		
Δ𝐺 = 𝑅𝑇	ln(𝑄/𝐾)	 𝑆 = 𝑘1 ln𝑊	 ∆𝑆surr	= Δ𝐻CDEE/𝑇	 Δ𝐺 =‒𝑛%𝐹𝐸	
ln𝐾 = (−Δ𝐻∘/𝑅)(1/𝑇) + Δ𝑆∘/𝑅 Δ𝐺∘ = Δ𝐻∘ − 𝑇Δ𝑆∘	 Δ𝐺 = −𝑛-𝐹𝐸	 𝐸 = −(𝑅𝑇/𝑛-𝐹)ln(𝑄/𝐾)	
At	25	oC: 𝐸 = −(0.0592	V)/𝑛-log(𝑄/𝐾) 𝑍 = 𝐼𝑡 = 𝑛-𝐹 𝑣EFC = t3𝑅𝑇/𝑀	 𝐾# = 𝐾3(𝑅𝑇)GH!"# 	

pH = pKI + log([A=]/[HA])	 ln 𝑘 = −𝐸?/(𝑅𝑇) + ln𝐴  pX = −logX  𝑥 = (−𝑏 ±t𝑏" − 4𝑎𝑐)/(2𝑎)	
	
𝑈𝑠𝑒𝑓𝑢𝑙	𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠		
𝑐	=	2.9979	×	108	m/s	 ℎ	=	6.626	×	10–34	Js	 𝑔	=	9.807	m/s2	 𝑘JKDL = 231	aJ	pm	
1	u	=	1.66054	×	10–27	kg	 NA	=	6.022141	×	1023	mol–1	 1	aJ	=	1	×	10–18	J	 𝑚-$ 	=	9.10938	×	10–31	kg	
1	atm	=	1.01325	bar	=	760	torr	 𝑅M	=	1.09737316	×	107	m–1	 1	L⋅bar	=	100	J	 0	℃	=	273.15	K	
1	J	=	1	kg	m2	s–2	=	10–5	bar	m3	 1	bar	=	100	kPa	=	105	Pa	 𝑘1 = 1.38 × 10="N	J/K	 ln 𝑥 = 2.303 log 𝑥	
𝐹	=	96,485	C/mol	 1	V	=	1	J/C	 𝑍-$ = 1.602 × 10=,O	C	 1	W	=	1	J/s	

𝑅	=	8.314	 P
(FKL∙R)

	=	8.314	S	UVW
FKL	R

	=	0.08206	S	IXF
FKL	R

		=	0.08314	S	YIE
FKL	R

	=	62.364	S	XKEE
FKL	R

	

	
		

	


