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1.

3.

All of the following aqueous solutions have the same analytical concentrations. Which one has the
correct pH relation?
(AYHOCL > HOI  (B) H38¢04 > Hz8e0; (C)NaCN > FeCl; (D) PHi>NH; (E) HI > HCI

The pressures and temperatures of the following substances are indicated in the corresponding
parentheses. R
He(750 torr, 0 °C), N20(14.5 psi, 0 K), HyO(latm , 300 K), NaCl(1 bar, 100 °C)
Which of the following is the correct order of entropies for the aboveisubstances?
(A) Hz0 > NaCl > He > N,0 "
(B) N0 > H,0 > NaCl > He
(C) He > N,O > H,0 > NaCl
(D) NaCl > N,0 > He > H,0
(E) He > H;0 > NaCl > N0

The following reactions proceed to the right, as written.
2H + Cdys) e ] Hyg + cd*
2Ag+ + Hz(g) . 2Ag(s) +2H"

Cd* + Zny, ; Cdg + Zn*
Choose the correct order of the strength for the oxidizing agents in the above reactions.
(AYAg>H;>Cd>Zn
(B)Ag' > H' > Cd* > Zn*
(C)Zn™ > Cd** > H' > Ag"
D)Zn>Cd>H,>Ag
(BYAg' > Hy> Cd* > Zn

Which of the following molecules contains the shortest carbon-carbon bond?
(A) CHy

(B) C2Hy

(C) CyH,

(D) C,Cl4

(E) (B) and (D)

The ionic strength of an aqueous solution of 0.010 M ANO;); is
(A)0.01I0M (B)0.020M (©)0.030M (D)0.060M (E)0.120M
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1. For the following second-order chemical reaction,
aA —> bB+cC
where a, b, and ¢ are the stoichiometric coefficients of A, B, and C, respectively.
(a) Derive the integrated rate law to express the reactant concentration [A] as a function of time.
(Use k as the rate constant and [A)o as the initial concentration of A in your derivations.)(12%)
(b) Derive t,p, the reaction half-life of A, in terms of k and [A}o. (8%)

'

2. Describe the best way to prepare a buffer solution with high buffer capacity. Derive the expression
of pH value for the buffer solution you prepared. Define all the terms used in your derivation. (15%)

3. Describe the physical meanings of the four quantum numbers. (12%)

4. For the following species, write the hybridizations for the central atoms and draw the Lewis
structures to show their molecular shapes and indicate the locations of the nonbonding electrons.
(@l (b)H,0" (20%)

5. clgmnt— P AG'= -3KJ
Describe and explain the stability of diamond at 25°C and 1 atm . (8%)

6. Describe the change of cell potential for a galvanic cell from non-equilibrium state to equilibrium
state, (5%)




