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1.

An increase in the temperature of the reactants causes an increase in the rate of reaction.
Which of the following provides the best explanation for this phenomenon? Asthe

temperature increases,

A. the activation energy increases.
B. the activation energy decreases.
C. the collision frequency increases.

D. thefraction of collisions with total kinetic energy > E, increases.

2. With respect to the figure below, which choice correctly identifies al the numbered
positions? 3
Energy
4,
2
1
Reaction Path
1. 2. 3. 4.
A. catayst intermediate activated complex product
B. reactants activated complex intermediate product
C. reactants activated complex catalyst product
D. reactants intermediate activated complex product
3. Theratelaw for the reaction
HO, + 2H" + 217 —— |, + 2H,0

israte = klH,O,][17]. The following mechanism has been suggested.
H,O, + I —— HOI + OH™ sow
OH™ + H" —— H,0O fast
HOl + H" + I —— |, + H,O fast
Identify all intermediates included in this mechanism.
A. H and I~ B. H" and HOI C. HOI and OH™ D. H" only




When the concentration of reactant molecules are increased, the rate of reaction increases.
Which of the following provides the best explanation for this phenomenon? As the reactant
concentration increases,

A. the average kinetic energy of molecules increases.
B. the frequency of molecular collisions increases.

C. therate constant increases.

D. the activation energy increases.

The rate law for the reaction
2N02 + 03 — N205 + 02

israte = KNO,][O;]. Which one of the following mechanismsis consistent with this rate
law?

A. NO, + NO, —— N,0O, (fast)
N,O, + O; — N,O; + O, (slow)
B. NO, + O; —— NOg (fast)
NO; + NO; —— N,O; + 5/20, (slow)
C. NO, + O — NO; + O, (slow)
NO; + NO, —— N,Oq (fast)
D. NO, + NO, — N,0O, + O, (slow)
N,O, + O3 —— NOs (fast)

Which of the following is a true statement about chemical equilibrium in general?

A. At equilibrium, the total concentration of products equals the total concentration of
reactants, that is [products] = [reactants].

Equilibrium is the result of the cessation of all chemical change.

Thereis only one set of equilibrium concentrations that equals the K. value.

At equilibrium, the rate of the forward process is the same as the rate of the reverse
process.

OOwm

Identify the equilibrium constant expression (K,) for the following reaction

H,0(g) + C(s) = CO(g) + Hy(9)

[COJ[H,] _ [COlH,]
" [CIIH,0] " [H,0]
[COJ[H,] [COJ[H,]*

TS > H,0]




8. Consider the two gaseous equilibria
SO,(g) + L20,9) = SO4(9) K,
2304(g) = 230,(g) + O49) K,
The values of the equilibrium constants K; and K, are related by
A. Ky = (K, B. K2=K! C. K,=(K)™ D. K,=(K)™
9. At25°C,K,=35x 10° for the reaction
Nx(g) + 3H,(9) = 2NH;(g)
What isK, at 25°C for the reaction?
V2 N,(g) + 3/2H,(g) = NH;(0)
A. 19x10* B. 1.2x 10" C. 35x10° D. 1.75 x 108
10. The brown gas NO, and the colorless gas N, O, participate in the following equilibrium.
2NO, = N,0,
In an experiment, 0.625 mole of N,O, was introduced into a5.00 L vessel and was allowed
to decompose until it reached equilibrium with NO,. The concentration of N,O, at
equilibrium was 0.0750 M. calculate K. for the reaction.
A. 75 B. 0.125 C. 0.0750 D. 0.10
11. Equilibrium is established for the reaction at 35°C
2NOCI(g) = 2NO(g) + Cl,(g) K.=16x107°
What is the equilibrium concentration of NOCI(g) at 35°C when the equilibrium
concentrations of NO and Cl, are 1.0 x 107> M and 1.2 x 102 M, respectively, at 35°C?
A. 0.27 M B. 3.7M C. 0.075M D. 27M
12. For the equilibrium

30,09) = 20,g) AH° =284kJ

What would be the effect of increasing the pressure on the system by decreasing the
volume?

A. Forward reaction will be favored. C. The equilibrium constant increases.
B. Reverse reaction will be favored. D. The equilibrium constant decreases.




13.

For the equilibrium reaction
2380,(9) + O,(9) = 23040) AH? =198 kJ
Which one of the following factors would cause the equilibrium constant value to increase?

A. Decrease the temperature. C. Remove O, gas.
B. Add SO, gas. D. Add acatalyst.

14.

In the following reaction system at equilibrium
CO(g) + 3H,(9) = CH,g) + HO(9)
The result of removing some CH,(g) from this systemis

A. H,Ois consumed. C. K, decreases.
B. more CH, and H,O are produced. D. more CO is produced.

15.

At the start of areaction, there are 0.249 mol N,, 3.21 x 102 mol H,, and 6.42 x 10~* mol
NH; ina3.50 L reaction vessel at 375°C. K, for the reaction

N,(g) + 3H,Q9) = 2NH,(9)

is 1.2 at this temperature, decide if the system isat equilibrium. If it is not, predict which
way the net reaction will proceed.

A. Reactionisat equilibrium. C. Towards reactants.
B. Towards products. D. No change.

16.

The conjugate acid-base pairsin the following reaction are

NHs(ag) + HF(ag) <= NH;(ag) + F(ag)
A. NH/NH; and HF/F~ C. NHy/F~ and NH}/HF"
B. NHy/HF and NH;/HF" D. NH/F~ and F/HF™

17.

If the hydronium ion concentration in vinegar is 1.6 x 10~ M. Calculate the pH.
A. 2.80 B. 11.2 C. 5.6 D. 14

18.

What is the pH of a0.400 M ammonia solution? Ky, for anmoniais 1.8 x 10~°.

A. 1257 B. 12.7 C. 1143 D. 98

19.

In which one of the following acid—base reactions does the Lewis acid appear first?
A. 6CN™ + Fe* —— Fe(CN)} C. B(OH), + H,0 —— B(OH); + H*
B. NH, + BF; —— H,NBF, D. H,O + HCl —— H,0" + CI”

20.

The following four acids, identified by numbers, have the listed K;'s. Which of these is the
strongest acid?

1. 1.0x 1073 2. 30x10°° 3. 26x107' 4. 40x10°°
Al B. 2 C. 3 D. 4




21. When comparing acid strength of binary acids HX, as X varies within a particular group of
the periodic table, which one of the following factors dominates in affecting the acid
strength?

A. bond strength

B. eectron withdrawing effects

C. percent ionic character of H-X bond
D. solubility

22. The pH of aBa(OH), solution is 10.0. What isthe H* ion concentration?

A. 40x10"M B. 1.6 x107°M C. 1.3x10°M D. 1.0x10°M

23. Acid strength decreases in the series. strongest HSO7,, HF, to HCN weakest. Which of the
following is the weakest base?

A. HF B. SO~ C. F D. CN™

24. Caculatethe pH of 1.6 M KOH.

A. 16 B. -0.20 C. 0.20 D. 14.20

25. Cadculatethe H* ion concentration in lemon juice of pH = 2.4.

A. 40x102M B. 250 M C. 0.38 M D. 40x103*M




