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1. Acetic acid is a weak acid with Ka=1.8 x 10-5. What is the percent ionization of 
acetic acid in a) 1.0 M, b) 0.10 M and c) 0.010 M CH3COOH?  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2. Common ion effect: Calculate the molar solubility of Mg(OH)2 (Ksp= 1.8 x 10-11) in:  
 

a) Pure water  
 

b) 0.0862 M MgCl2 
 

c) 0.0355 M KOH (aq) 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
3. You are given a 0.500L of a 0.660M solution of HOBr (Ka= 2.10x10-9) 

(a) What is the pH of this solution? 
 
Answer: 
HOBr  → H+  OBr- 
0.660  - - 
0.660-x  x x 
 
x2/0.660-x = 2.10x 10-9  
 
Since 0.66>>2.1x10-9 we will use the “assumption” and 0.66-x = 0.66 
x2 = 2.10x10-9 x 0.660 = 1.39x10-9 

x = 3.72 x 10-5 

This is the [H+] so pH = 4.43 
 
 
  
 

(b) You now add 18.51g of KOH to this solution.  
What is the pH of this solution? 

 
Answer: 
Moles of HOBr = 0.500L x 0.660M = 0.330 moles HOBr 
 
18.5 g x (1 mole/56.11g) = 0.3297 = 0.330 moles  
Added 0.330 moles of KOH 
 
The reaction is 1:1 
KOH + HOBr → K+ + H2O + OBr- 
 
This solution now contains 0.330 mole/0.5L or 0.660M OBr- 
 
This species is a base 
OBr- + H2O  → HOBr +OH-  and Kb = Kw/Ka = 10-14/2.10x10-9 = 0.476 x 10-5 
 
OBr- + H2O     HOBr + OH-  
0.660       
0.660-x   x  x 
 
x2/(0.660-x) = 4.76x10-6 

Since 0.660>>4.76x10-6 we will use the “assumption” and 0.66-x = 0.66 
x2 = 0.660 x 4.76x10-6  x2 = [OH-] = 3.14 x 10-6  pOH = 2.75 and pH = 11.24 
 
 
 



 
 

4. (a) What is the minimum value of n for the following l values? 
l = 3  
minimum n = 4 
 
 
l = 2  
minimum n = 3 
 
 

(b) Circle (neatly!) the best single answer to the following question. 
 

An atomic wavefunction represents: 

  
i. the region of high probability for an electron around the nucleus of an atom  

ii. the exact location of the electron 

iii. the repulsion of all the electrons among themselves 

iv. the region of high electron density for a covalent bond 

v. an orbit that an electron follows around the nucleus of an atom 

 
 

(c) How many orbitals are available with the following sets of quantum numbers? 
n = 4, l = 2, ml = 1  
There is only one orbital (2 electrons) 
 
 
n = 3, l = 3, ml = -1, ms= -1/2  
zero orbitals, for n = 3 l cannot equal 3 
 
 
n = 4, l = 3  
ml =-3, -2, -1, 0, 1, 2, 3. There are 7 orbitals (they can hold 14 electrons) 

 
 
 
 
 
 
 
 
 



 
5. What is the electron configuration for the following metal ions and how many 

unpaired electrons do they have? Diamagnetic or paramagnetic? 
 
 

a) Fe(III)  
    Electron configuration: d5 
   Number of unpaired electrons: 5  
   Diamagnetic or Paramagnetic: para 

 
 

 
 

b) Co(II) 
 

Electron configuration: d7 
   Number of unpaired electrons: 3 
   Diamagnetic or Paramagnetic: para 
 

 

 

c) Zn(II)   
 

Electron configuration: d10 
  Number of unpaired electrons: 0 

   Diamagnetic or Paramagnetic: dia 
 
 
6)  a) For a hydrogen atom, if an electron drops from the excited state where n = 3 to the 
ground state, what energy of light is emitted? 
 
 
 

 
 

 
 
= 1.94 x 10-18 J 
The energy of light emitted is =1.94 x 10-18 J 
 



 
b) what wavelength of light is emitted in nm? 
 
E=  1.94 x 10-18 J; 
 
λ  = hc/E 
 
λ  = (6.626 x 10-34 J.S)(3.00 x 108 m/s)/(1. 1.94 x 10-18 J )=1.025 x 10-7

 m = 102.5 nm



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EQUATIONS SHEET 

ΔHo
rxn = ΣnΔHo

f (products) – ΣmΔHo
f (reactants) 

ΔSo
rxn = ΣnSo (products) – ΣmSo (reactants) 

PV = nRT   ΔG = ΔH - TΔS   ΔGo = -RTlnK 

υrms = (3RT/MM)1/2   ΔE = q + w    ΔG = ΔGo + RTlnQ  

  q = msΔT   q = CΔT 

w = -PΔV    [A] = -kt + [A]o    t1/2 = 0.693/k 

    1/[A] = kt + 1/[A]o   ln[A] = -kt + ln[A]o  

PA = XAPA
o  PA = XAPTotal Ptotal = P1 + P2 + ...  KP = KC(RT)Δ

n
 

Solubility = kHPgas    KE = (3/2) RT  d = [P(MM)/RT] 
pH = -log[H3O+]    pOH = -log[OH-]    pH + pOH = 14  

Kw = Ka x Kb     

Eo
cell = Eo

reduction + Eo
oxidation   Charge (C) = current (A) x time (s) 

Eo = (0.0257/n)lnK    E = Eo – (0.0257/n) ln Q  ΔG = -nFEcell 

E = hc/λ    E = hν     c = λν 

  

        
Constants:         Conversion 
Factors : 
 
Avogadro’s Number  (NA)  6.02 x 1023   1 A = 1 C s-1 

Faraday’s constant (F)   96,500 C/mol e-  1 C = 1 J V-1 mol-1 

Universal Gas Constant (R)  8.314 J mol-1 K-1 

     8.314 kg m2 mol-1 K-1 s-2 
     0.08206 L atm mol-1 K-1  
Planck’s constant (h)   6.626 x 10-34 J s  1 atm = 760 torr  
Rydberg Constant (RH)  2.18 x 10-18 J             = 760 mm Hg 
Speed of light(c)                            3.00 x 108 m/s                               = 101.3 kPa 
 

ax2+bx+ c= 0;  
 



 
 



 


