CH301 Final Exam equations, constants, conversions

Constants and Conversions:

1 atm = 1.013 x 10° Pa = 760 torr = 760

mmHg

1000 g=1kg

R =10.082 1 atm/K mol
R=1.987 cal/mol K

R =8.314 J/mol K
k=1.38x 10> J/K

N =6.022 x 10

R =kN

N =6.022 x 10
K=°C+273

c=3.0x 10°m/s
h=6.626x 107" Js

hpar = h/2m = 1.054 x 107" Js
m.=9.109 x 10°' kg

m, =1.674x 107" kg

R (Rydberg) =3.289 x 10" Hz
STP =1 atm and 273K
Water spec. heat =4.18 J/g °C
Useful equations:

v= ¢/ A\

AE=hv
1/x=R/c)(1/n*= 1/nyY)
E = (hR)(1/n,>— 1/n,%)
v=R(1/n/°- 1/n,%)

Txmax = 02/5

0.5mv’ =hv - ®

A =h/mv =h/p

ApAx > 1/2hbar

mAvVAXx > 1/2hbar
HY = E¥Y

E, = m*h%/8mL*

k=PV

V=kT

P1V1 = P2V2

Vl/Tl = V2/T2

P]Vl/Tl = P2V2/T2

PV =nRT

n=g/MW

p = g/ml

M=n/V

E=0.5mv’
v=GRT/MW)"?

(P - n°a/V*)(V-nb) = nRT
relative rate = (MW,/MW,)"”
1’1’11V12 = m2V22

AE =AU =q= mCAT at constant volume
E=0.5kT per degree of freedom
AE=AU=q+w =q-PAV

AH =q= mCAT at constant pressure
AH rxn °=Xn AHf ° products ~ zn AI_If ° reactants
AH vy =X B.E. xn = Z B.E. 1cact - 2 B.E. proa
C=qg/AT

H=E+PV

AH = AE + AnRT

w = - PAV=-An,RT

w = -nRT In(V,/V))

ASrxn °=Xn Sm oproducts -Zn Sm ° reactants
S=kInW

ASsys = qsys/ T

ASgur = -AHgys /T

ASuniV = ASsys + ASsurr

AGgys = AHgys - TASgys (constant T, P)
AC}rxn °=ZXZn AGf c)products -Xn AGf ° reactants



