
Chem 103 First Midterm Exam Guide Spring’04

The test will mainly focus on material in Chapters 14 and 15 .  Study your lecture notes, and homework assignments.
Expect to solve problems.  Test yourselves by doing problems similar to the homework   under   time constraints.  If you understand
the concepts fully, you should be able to do these problems within 10-15 minutes.  If not, you need to study and practice further to
improve your speed and test taking skills.

The following topics are mentioned to help focus (but not limit) your review:
Chapter 15: Kinetics:
Know the following: reaction rate vs rate of reactant or product change, determination of rate law from experimental rates,
experimental kinetics (1st and 2nd order; their half-lives), predicting rate law from rate mechanisms, Arrhenius equation and various
forms of equations relating k to Ea and T, various forms of catalysis including enzymes.
Chapter 16: Principles of Chemical Equilibria
Know the following: Expressing Keq , Calculating Keq, properties of K’s,  relation of Kc to Kp, Henry’s Law, thermodynamic
relations with K, (remember G, H, and S), Le Chatelier’s Principle, predict direction favored by comparing Q and K, do
calculations involving Keq.   Formulas and equations will provided such as:

PV = nRT,  [P+a(n/V)2][V-bn] = nRT;   =  (3RT/M) ; r2/r1 =  (M 1/M2);   =PM/RT, Ptot = inPi
R = 0.0821 atm.L/mol.K  or, = 8.314 J/mol.K = 8.314x103 (g.m2/s2)/mol.K  (n.b.: 1 joule(J) = 1 kg.m2/s2

); T(K) = T(°C) + 273. 1 atm =760 mm Hg; Navog = 6.02 x 1023 ; q = mC T, q = m Hf , q = m Hv,  Cg=kPg ,

H2O=1.00 g/mL  P°water = 22.98 mm Hg @25 °C, (FCC),  =(4/ 3 )r (BCC) ;1 pm = 10 -12 m=10-10 cm.; Kp =

Kc(RT) n ,

K = [C]c[D]d/[A]a[B]b   kb = 0.512 °/molal, kf = 1.86 °/molal,   Tf = kfm, Tb = kbm, pH =-log [H+] , pH

+ pOH = 14, [H+][OH-] =10-14=KaKb ;pKa + pKb =14, pH = pKa + log{[A-]/[HA]}

It will assumed that you can do the section exercises in chapters 14 and 15.
Try the following questions in addition:
1) Nitric oxide can be reduced with H2 gas to give nitrogen and water vapor: [20 pts]

2 NO (g)  +  2 H2 (g)  > N2 (g) +  2 H2O (g)
 The proposed mechanism is:

2NO <===> N2O2    (fast)
N2O2 + H2  ---> N2O  +  H2O   (slow)
N2O + H2 ----> N2  +  H2O (fast)

What rate law is predicted by this mechanism?  What is the order of the reaction?

2)Consider the following information:
Ag2CO3 (s)  -->  2 Ag+ (aq)+ CO32- (aq) K = 8.1 x 10-12

Ag+ (aq)+ 2NH3 (aq) --> Ag(NH3)22+ (aq)   K  = 1.5 x 107

What is the equilibrium constant, K , for the reaction involving the dissolution of silver carbonate in
the presence of ammonia:

Ag2CO3 (s) + 4NH3 (aq) --> 2Ag(NH3)22+ (aq) + CO32-(aq) K = ?

3) Be able to apply the Le chatelier principle and to prove your predictions using your calculations using
Q.  E.g. If you decrease the volume of a gas mixture of A,B and C initially at equilibrium,  where: 2A +
4B(g) --> 9C(g), Kp=5.  Which reaction direction would be favored? Prove your answer by calculating Qp
and comparing it with Kp. What is Kc?

A set of practice problems is provided in the reference section of the library and in the website.

A 1-hour review session will be provided on Tuesday, 5-6 pm, to discuss these practice problems.  Don’t
rely on this review session to help you cram!  Come only with your questions AFTER you have tried
these problems.
FOR THE TEST, BRING A SCIENTIFIC CALCULATOR AND KNOW HOW TO USE IT. (Especially logs,
antilogs, roots)


