R BEAKT A8 998 RFTTHRLII B 434

O
(L84 % AFHLF L8 m)

MHLR  LARESEE T o

2.FRFBAFTEREY  FRAAIEL o

- ERA (FH3A £ 454)

l.

A compound has the empirical formula CoCl3 -4NH3 . One mole of the compound yields one
mole of silver chloride when treated with silver nitrate. Ammonia is not removed by treatment
with concentrated sulfuric acid. The formula for the compound is best represented by

(A) Co(NH;)4 Cl;

(B) [Co(NH3),Cl3] (NH3) 2
(C) [Co(NH3);Cl;]NH;
(D) [Co(NH;)4Cl1]Cl

(E) [Co(NH;),CI]Cl,

The half-reaction that occurs at the cathode during electrolysis of aqueous CuCl2 solution is:
(A)Cu'+e” - Cu

(B) Cu*"+2e ™ Cu

(C) 2H,O0 +2e > H, +20H™

(D) Cl, +2e - 2Cl1~

(E) 2C1" - Cl, +2e™

Arrange the acids H2Se, H2Te, and H2S in order of increasing acid strength.
(A)H,S <H,Se <H,Te
(B) H,S <H,Te <H,Se
(C) H,Te < H,S< H,Se
(D)H,Se< H,S <H,Te
(E) H,Se<H,Te < H,S

Which salt dissolved in water will produce a solution with the highest pH?
(A)NaCl
(B) KBr
(C) NaNO;
(D)NH,CI
(E) NaF

What is the hybridization of the central atom in C105 ?
(A)sp

(B) sp’

(©) sp’

(D)sp’d

(E) sp’d”



6. The Lewis structure for chlorate ion, CIO; should show  single bond(s),  double
bond(s),and  lone pair(s).
(A)2,1,10
(B)3,0,9
©)2,1,8
(D)3,0, 10
(E)2,1,9

7. Estimate the enthalpy change (AH) for combustion of one mole of acetylene, C,H..

H— C=C—H(g) + O02(g) — 2CO,(g) + H,O(g)
BE(C—H) =414 kJ
BE(C=C)=812kJ
BE(O=0) = 498.7 kJ
BE(C=0) = 799 kJ
BE(O-H) = 460 kJ
(A) —611kJ

(B) +4689 kJ

(C) +1759 kj
(D)—1977 kI

(E) —1509 kJ

8. Identify the conjugate base of CH;COOH in the following reaction:

CH3COOH + HSO4_ —)HzSO4 + CH3COO -
(A)HSO, —

(B) SO~

(C) CHsCOO ™

(D) H,SO,

(E) OH ™

9. Which of the following is true about chemical equilibrium?

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

(B) Equilibrium is the result of the cessation of all chemical change.

(C) There is only one set of equilibrium concentrations that equals the K, value.

(D) The rate constant of the forward reaction is equal to the rate constant for the reverse
reaction.

(E) At equilibrium the rate of the forward process is the same as the rate of the reverse
process.

. 200
10.How many protons, neutrons, and electrons are in gy (g ?

(A) 80, 80, and 120.
(B) 80, 80, and 200.
(C) 80, 120, and 80.
(D) 80, 200, and 80
(E) 120, 80, and 80.



11.The carbon atom in CH,Cl, has what hybridization?

(A)sp

(B) sp

(C)sp’

(D)sp"

(E) they are not hybridized

12.Which of the following statements are true of sp orbitals?

(A) Orbitals of the sp type are 50% s and 50% p character.

(B) They are hybrid orbitals.

(C) They are linear.

(D) They result when one s orbital and one p orbital are mixed.
(E) all are correct

13.Which of the following molecules are most likely to be held together by a purely covalent
bond?
(A)NaCl
(B) H,
(C) HF
(D) BH;
(E) KI

14.Predict the geometries of SF¢ using the VSEPR method.
(A) Linear
(B) Trigonal planar
(C) Tetrahedral

(D) Trigonal dipyramidal
(E) Octahedral

15.The solubility of calcium sulfate (CaSQO,) is found to be 0.67 g/L.. What is the value of Ksp
for calcium sulfate.
(A)1.2x 107
(B)2.4x 107
(C)1.2x10°
(D)2.4x10°
(E) 1.2x 107
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1. What is the coordination number and the oxidation number of cobalt in [Co(NH3)s]Cl;? (5
A)

2. The complex ion (a) [Fe(H,0)sNCS]*" is red and (b) [Co(H,0)s]>" is violet. Which one has
the larger crystal field splitting? (10 & )

3. For the reaction CuS(s) + Hy(g)—>H,S(g) + Cu(s) (10 4 )

AG’ (CuS) = —53.6kJ/mole
AG’: (H,S) = — 33.6 kJ/mole
AH’: (CuS) = —53.1kJ/mole
AH’: (H,S) = —20.6 kJ/mole

Calculate AG® and AH® at 298 K and 1 atm pressure.

4. The equilibrium constant (Kc) for the reaction (10 7j )

PC15(g) <~ PCI3(g) + Clz(g)

1-X 0.5+X X
is 2.45 x 107 at 250°C. If the initial pressure of PCls and PCl; are 1.0 and 0.5 atm,

respectively, what is the equilibrium pressure of PCls, PCl; , and Cl, at 250°C?

5. What is the pH of the buffer system containing 1.0M CH;COOH and 1.0M CH3;COONa ?
(The Ka of CH;COOH is 1.8 x 107.) (log 1.34 =0.13 > log 1.8 =0.26 > log 3.24 = 0.51)
(10 # )
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