
CH302 Equations and Constants to be Found on Exams

CH302 EXAM 1:  Equations and Constants (Chapters 12 – 14)
1 atm = 1.013 x 105 Pa = 760 torr
Water spec. heat = 4.18 J/g °C
R = 0.082 l atm/K mol
R= 1.987 cal/mol K
R = 8.314 J/mol K
N = 6.022 x 1023

K = PV  
V = kT
V = kn
P1V1 = P2V2 
V1/T2 = V2/T1

P1V1/T2 = P2V2/T1

V1/n2 = V2 /n1

PV = nRT
n = g/MW

ρ = g/ml
M = n/V
KE = 0.5 mv2

V = (3RT/MW)0.5

(P - n2a/V2)(V-nb) = nRT
Relative rate = (MW1/MW2)

0.5

F α q+ q- / d2

∆H soln = ∆Hsolv  - ∆H lattice

m = molesolute/kgsolvent 
Pgas = kCgas

Psolv = Xsolv  P
0
solv

∆T = Kbm
∆T = Kfm
Π = MRT

CH302 EXAM 2  Equations and Constants (Chaters 15,16)
Water spec. heat = 4.18 J/g °C
R = 0.082 l atm/ mol K
R = 8.314 J/mol K
R = 1.987 cal/mol K
N = 6.02 x 10 23

∆H = mC∆T
∆H rxn ° = Σ n ∆Hf °products  -  Σ n ∆Hf °reactants

∆H rxn ° = Σ B.E. reactants  -   Σ B.E. products

H = E + PV
∆E = E products  -   E  reactants = q + w
∆E = q - P∆V
w  =  - P∆V
P∆V =   ∆nRT
∆H  =  ∆E  +   ∆nRT
∆Srxn ° = Σ n  ∆Sf °products  -  Σ n ∆Sf ° reactants

∆G  =  ∆H  -  T∆S  (constant T, P)
∆Grxn ° = Σ n  ∆Gf °products  -  Σ n ∆Gf ° reactants

rate = -1 d[A]
            a   dt
rate = k[A]x[B]y

t1/2 = ln2  = 0.693
         ak         ak

ln a = ln(a) -ln(b)
    b

ln[A] =  -akt  +  ln[Ao]
[A]    = -akt + [Ao]
1  = akt + 1
[A]          [Ao]
k = Aexp(-Ea/RT)
ln k1 = (Ea/R)(1/T1-1/T2)
    k2



CH302 EXAM 3:  Equations and Constants  (Chapters 17-20)

bB ⇔ cC +dD

Q = [C]c[D]d / [A]a[B]b

Kc = [C]c[D]d / [A]a[B]b

Kp = PC
c PD

d / PA
a Pb

b

Kp = Kc(RT)∆n

∆Go = -RT ln K

ln (K2/K1) = (∆Ho/R)*(1/T1 - 1/T2)

Kw = KaKb

Kw = [H30
+][OH-] = 1.0x10-14

pH + pOH = 14

pH = -log[H3O
+]

pOH = -log[OH-]

pKa = -log Ka

[H+] = Ka (CHA/CA-)

[OH-] = Kb (CB/CBH+)

[H+] = (Ka CHA)0.5

[OH-] = (Kb CB)0.5

[H+] = K2CHA-/(1+(CHA-/K1))

aA(solid)  ⇔ bB(aq)  +  cC(aq)

Ksp =  [B]b [C]c

CH 302 Electrochemistry (Chapter 21)
F =   96500 C per mole e-
1 Amp = 1 Coulomb/second
E = E0 - (0.0592/n)log Q
 nFE0

cell = RT ln K
E0

cell = RT ln K / nF
ln K = nFE0

cell / RT
∆G0 = -RT ln K
∆G0 = -nFE0

cell

2H+   +    2e-  ⇔   H2(g)              E 0 = 0.0v
Cu2+  +    2e-   ⇔   Cu(s)             E 0 = 0.337v
Ag+     +   e-    ⇔    Ag(s)             E 0 = 0.798v
Cl2     +    2e-   ⇔   2Cl-               E 0 = 1.36v
2H20    +  2e-  ⇔   H2(g)+OH-    E 0 = -0.8277v
Pd2+    +  2e-  ⇔   Pd(s)               E 0 = 0.987v
Au2+   +  2e-   ⇔   Au(s)              E 0 = 1.55v



spec. heat = 4.18 J/g °C
R = 0.082 l atm/ mol K
R = 8.314 J/mol K
R = 1.987 cal/mol K
N = 6.02 x 10 23

∆H = mC∆T
∆H rxn ° = Σ n ∆Hf °products  -  Σ n ∆Hf °reactants

∆H rxn ° = Σ B.E. reactants  -   Σ B.E. products

H = E + PV

∆E = E products  -   E  reactants = q + w

∆E = q - P∆V

w  =           -         P∆V

P∆V =   ∆nRT

∆H  =  ∆E  +   ∆nRT

∆Srxn ° = Σ n  ∆Sf °products  -  Σ n ∆Sf ° reactants

∆G  =  ∆H  -  T∆S  (constant T, P)

∆Grxn ° = Σ n  ∆Gf °products  -  Σ n ∆Gf ° reactants

            -1        d[A]           1         d[C]
rate = ____ _______ = _____ _______
             a          dt              c            dt

rate = k[A]x[B]y

 ln2           0.693
t1/2 = _____  = _________
             ak              ak

       a
ln ____ = ln(a) -ln(b)
       b

ln[A] =  -akt  +  ln[Ao]

[A]    = -akt + [Ao]



   1                      1
____   = akt + _____
 [A]                  [Ao]

k = Aexp(-Ea/RT)

       k1
ln ____ = (Ea/R)(1/T1-1/T2)
       k2

                    [C]c[D]d

Kc  =  _________________
                    [A]a[B]b

                    [C]c[D]d

Q  =  _________________
                    [A]a[B]b

[  ]  = n/V  = P/RT

                    (PC)c(PD)d

Kp  =  _________________
                    (PA)a(PB)b

Kp   =   PC(RT) ∆n

∆G° = -RT lnK

      KT2            ∆H°         1           1
ln _____    =  ____  .  ____  -  _____
      KT1             R            T1        T2

CH302 EXAM FORMULAS, CONSTANTS, and VALUES


