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1. Consider the rate data for the reaction, 2A + 3B — products.

Initial [A]  Initial(B] -DIATTH

0.025 M 0.025 M 0.0012 mol min1

0.050 M 0.025 M 0.0024 mol min-!

(.050 M 0.050 M 0.0024 mo! min-!

What is the rate equation for this reaction?

(A) k[A] (B} k[AJI] (C) k[A]2[B)S (D) Kk(B)

{(E) none of the above

2. The gas phase reaction between hydrogen bromide and oxygen is
proposed to take place by the following steps.
1. HBr+ 02— HOsBr 2, HOoBr+ HBEr -— 2HOBr
3. HOBr + HPr — Ha0O + Bro

If the first step is the slowest, what i3 the rate equation for the

reaction?
(A) k[HOBrj[(HBr] {B) W[HErj[O=] (CYy kIHGoBriji(4a]
(D) k[HOBr)2 (E) none of the above

3. The rate equation for the reaction, A + 2B — products, i3 found to be

rate = k[A](B]2. What is the molecularity of the slow step for this
reaction?

(A) unimolecular (B} bimolecular {C) termolecular

(D} tetramolecular (E) none of the above

4  Consgider the reaction, A + B — products, which has the rate equation,

rate = k[A]. The concentration of A falls from Q.050 M to 0.015 M after
a pericd of 20 minutes. What is the value of the rate constant, k, for this
reaction?

(A) 17min? (B} 380 min'l (C) 26x10% min'! (D) 0.060 min-1
(E} none of the above
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Consider the reaction, A + B — products, which has the rate cquation,
rate = k[A]l. The value ol the rate constant, k, i3 3.079 min-!. How long
vall it take for the concentration of A to fall from 0.050 M to 0.015 M7
(A 3Zmin (B} 23 min (C)] 15 min (1) 11 min

(E} nune of the above

o

6  Consider the reaction, A + B » products, which has Lthe rate equation,
rate = k[A)], The half-life, t)/2, is 43 minutes. What is the value of tho
rate constant, k, for the reaction”

{A) {1.B0 min- (31 Gd4Z2min-t (C) .16 min!  {D} 62 minl
{E) none of the shove

7 The equilibrium conztant for the vapor phase reaction,
P13 + Clg = PO, 19 4% If the rate constant for the reverse reaction

ia 1.5 a1, what is the rate constant For the forward process?
{A) 2JLmol-ls!l (B} &7 maolal-! (0 73.5 Lomaol-! 51
(D} 688! {E} none of the ahove

¥ Which of the fullowing i3 true?

{A) Az the temperature i3 incroazed, the primary factor causing an
inerepde 1n reaction rate 13 the increaso 1o the number of collisions.

{B)} Ag the temnperalure is inereased, the number of cotlisions that reach
the transzition state incresses.

{C} For an cxothermic reaction, the products always contain more
votenlial energy than the reactants.

(0} The enerpy of activation is thought to undergo large changes as the
temperatisre ia changed,

{E) none of tha ahave

¥  Which of the tullowing 13 truc?
(&) A eatalysl specds the approach of 8 reaction to equilibrinm bt
doew nat change the equilibricm pogition,
(B) Homapeneous catalysts exizt in o acparale phase from the reaction



Ef i OEFE B X @8 5 H K

A+ & % & B 8 8 £ A 8 2 &t
pp RBURULT > BH) o o mE 3 B3 cmmmes (5EE] NS

—_——

medium.
(C) Heterogeneous catalysts are in the same phase as the reaction
medium.
(D} An enzyme in solution behaves as a heterogenesus catalyst.
{E} pone of the above

10. What ia the rmissing particle for the radioactive decay reaction,
150 - 15N 4+ 7

lA) neutron  (B) beta particle (C) alpha particle
(D} positron (B} none of the above

11. What is the other product when 137Cs emits a beta particle?
(A) 54Xe (B} 1338h  {(C) M1Pr (D) 37Bga
(E)} nene of the above

12. The shape of a CHy molecule is
(A} linear (B} angular (C} triangular pyramidal
(D} planar triangular (E)} none of the above

13. The shape of an ammonia molecule, NHa, is
(A} angular (B) planar triangular (C) tetrahedral
(I}) triangular pyramidat  (E} none of the above

14, Given: 2Hz(g) + Oalg) — 2ZH001) AHP= -32.8 kJ
Cia) + Ozlg) — Cla{g) AHO= .22.6 kJ
CHylg)+ 203 — CQOaig) + 2H20O() AHP=-50.6 k.J
What is the standard enthalpy of formation for methane?
{(A) 4.8 kJ (B)-4.8 kJ (C} -40.4 kJ (D) -60.8 k.J
() none of the above

15. Given the following standard enthalpies of formation:
AHP(HCL) = -92.3 kJ mel-l AH(CHy) = -74.5 kJ mol-1
AHFCCy) = -129.6 kd mol-]
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What is the standard reaction enthalpy for the reaction,
4HCl{g) + CHyig) — CCl4(l) + 4Ho{g,?

(A) 314 kdJ (B) 135 kd (C) 412 kJd (D) 335 kJ
(E} none of the above

16. Conaider the reaction, A — B. IF the reaction enthalpy is positive, which
of the following statements is true?
(A} A contains more stored energy than B.
(B} A and B contain the same internal energy.
{C) This reaction is endothermic.
(D} This reaction 15 exothermic. {E)} none of the above

17. Which of the following is falze?

(A) The heat absorbed or lost when a reaction is carried out at constant
pressure is the reaction eothalpy.

{B) The symbol for enthalpy iz "E™?

(C) The change in internal energy for 1 system is equal to any heat
absorbed by the system plus any work done on the system.

{D) The total heat content of a system 1s not measured.

(E} none of the above

18. Given the following bond energies in kJ mol-1; H-H = 436, H-Cl = 431,
H-C =413, C-Ci =326. Whatis the approximate reaction enthalpy for
the reaction,
2HCl + CHy4 - CH2Cly* + 2H2?

(A} -164 kJ (B) 164 kJ (C)r82 kd (D} -82 kd
(E) none of the ahove

i9. Assume you have one mole of hydrogen in a sealed container. Which set
of conditivng will have the highest entropy?
{AY 224 L at30°C (By5.8 L at30°C {C) 35 L at 30 °C
(D) 353 Lat35°C (E}) &6Lat22°C
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20. Given the standard molar entropies in J mol-1 K-1;
Ha(g)=130.6, HCl(g)=186.8, CHy(g)=186.1, CHClg(1)=177.8.
What is the standard entropy change for the reaction,
JHClig} + CHy(g) —» CHCIyf1} + 3Ha(g)?
{A) -220J K1 (B) 2204 K1 (O 12JK1 (D) 55JK1
{E} none of the ahove

21. Which of the fullowing reactions has & negative change in entropy?
(A) CaCls(s) —» CaO{s} + COxlg}  (B)2HgO(s) — 2Hg(l) + Qo)
(Cy 5Ha(g) + 4C(a) — C4H y5(g) (D} 2NH3(g) — Nof{e) + 3Hq(g)
{E) none of the ahove

22. If the AH of carbon dioxide is -393.5 kJ mol-1 and the AS{# at. 25.0 °C is
2.9 J mole'! K-1 what is the AGe for CQ9 at, 25 o0
(A) -298 kd mol-t  (B) -325 kJ mol'l () -360 kJ mol-1
1Y -394 kd mol'l  (E) none of the above

23, The AG for cyclobutane is 100 kJ mol-1, and the AH¢® is 28.4 kJ mol-1.
What is the AS{® of eyclobutane at 25°C?
{A) 185 Jmol' 1K1 (B) 215Jmell K1 (C) 265d mol- 1K1
(D} 2056 Jmol-1 K1 (E) none of the above

24, Under which ¢condition ia a reaction alwayvs exothermic?
iA) AG =D iB) AB =+ (Cr AG=+ (D) AG=—
(E) none of the above

23. Which of the following is trua?
(A) The symbol for the change in free enerpy is AF.,
{B} The Gibbs free energy change is equal to AS system.
{C} The Gibbs free energy change is equal to TASsurroundings:
{D} The Gibbs free enegy change is equal to -TAS 4.
{E) none of the above
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27.

28.

29

30.

An aqueous golution that i3 1.00 M in AgNO3 and 1.00 M in Fe(NQ4q)) is
allowed to come to equilibrium. What are the equilibrium values of [Ag*],
[Fe+] and [Fed+]?

Agtiagq) + Fe**lag) — Fe™*(ag)+ Agls) K,.=298
{10%]

For the nonequilibrium process A + B -3 products, the rate is first order

with respect to A and second order with respect to B, If 1.0 mole each of
A and B were introduced into a 1.0 liter vesse!l, and the initial rate were
1.0x10-2 mol/*sec, calculate the rate when half the reactants have been

turned into producta . {10%)

How many liters of CHy{g), measured at 23.4°C and 768 mmHg, must be
burned te provide the heat needed to vaporize 3.78 liters of water at
100°C? AH ombustion = —8.90x102 kJ/mol for CHy. For HaO(1) at 100°C,

d=0.958 g/em? and AHy,, = 40.7 kd/mol.  (10%)

For the following groups of elements select the one that has the property
noted. L10%)

ta) The largest atom: Mg, Mn, Mo, Ba, Bi, Br

(bj The lowest first ionization energy: B, Sr, Al, Br, Mg, Pb

(c) The most negative electron affinity: As, B, Cl, K, Mg, S

(d) The largest number of unpaired electrons: F, N, §2- Mg2+, Sc3+ Tyd+

Draw structural forraulas for the fsllowing organic compounds: (10%)
{a} 2-butano!

(b} acetic acid

(c) 1,4-dichluorobenzens

(d) 1-butene

(e} dimethyl ether
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