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1. {a) When metal jons were burned in a flame, a st of them always show
various colovg, Therefors, various metal complexes were wsed in frework.
Why do metal ions ehow colors when they were burned in a Rame? (5%).
) Explain why moat of transition metals ahow magnetic propertiea, (5%)

2. S0Cy typ=" mode of decay=? (B9
1Zp ki =1 mode of decay= 7

3. A piece of human skeleton was found in an old cave, Radicactivity
measurement shows that the 10 radivactivity is 10 disintegration per
gram per min, How old is the skeleton? Given that the current steady
state MC radivactivity ia 15.3 disintegration per gram per min.  {10%)

4. Whalis the Hess's law? (5%}
5-14 M+ EW_ 3

5. Congider the rate data for the reaction, 2A + 3B — producta.

Initial [A) Tnitial {B] —A[ATAL

0025 M 0.025 M 0.0012 mol min-l
0.050 M 0.025 M 0.0024 mal min-1
0.050 M 0.050 M {0024 mol min-l

What is the rate equation for this reaction?
A. k[A] B. k{AJRB] C.KIAR[BE D kIB]
E. none of the above

6. The gas phase reactivn betweon hydrugen bromide and oXygen i§
propogad to take place by the following steps. 1. HBr + 05 — H(gBr
2. HOzBr + HBr —+2HOBr 3. HOBr + HBr — HaO + Bry  Ifthe
first stap ia the elowest, what is the cate equation for the reactian?
A. K[HOBr)[HEr] B. klHBr][Os] C. k[HO3Br[Og)
It K[HOBr)2 E. none of the abova
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7. The rate aquation for the reaction, & + 2B — products, is found to be
rate = K[ AJ[BE. What is the molecularily of the slow step for this
reacton?

A, unimolecular B. bimolecular . termalccular
D. tetramolecular E. none of the above

8, Consmder the reaction, A + B — products, which has the rate equation,
rate = k[A) The concentration of A falls from 0.650 M to 0.015 M
after a period of 20 minutes. What is the value of the rate constant, k,
for thia reaction?

A 17 minl B. 350 min-1 C. 2.6 10% min'! . 0.060 mind
E. none of the above

9. Conmder the reaction, & + B - products, which has the rate equalion,
rate = k[Al. The value of Lthe rate constant, k, 19 0.079 min-1, How
long will it take for the concentration of A to fall from 0.050 M to 0.0156
M?

A 32 min B. 23 min C. 15 min D. 11 min
E. none of the abova

10, Consider the reaction, A + B — products, which has the rate equation,
rate = kK[A]. The half-life, t12, ia 43 minutes. What 18 the value of the
rate constant, k, for the reaction?

A, 080 minl B, 0.42 min‘l C. .016 min-! D. 62 mint
E. none of the above

11. The aquilibrivra constant for the vapor phase reaction,
PClg + Clp « PClg, 39 43, IF the rate constant for the reverse reaclion
is 1.5 a-1, what is the rate constant for the forward process?
A. 33 L mol1sl B. 0.87 mol 5 L1 C.73.5 L mal-! gl
D. 68al E. none of the above
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12, Which of the following is truc?

A, Asthe temperature is increased, the primary factor causing an
increase in reaction rate is the increase in the number of collisions.

B. As the temporature is increasad, the number of collisions that
reach the transition state increaseg.

C. Faor an exothermic reaction, the proeducts always cantain mora
potential energy than the reactants.

D. The energy of activation ia thought to undergo larga changes as the
temperature is changed.

BE. none of the abave

1. Which of the following ia true?

A. A catalyst speeds the approach of 8 reaction to equilibrium but
does not change the equilibrium position.

B. Homogeneous catalysts exist in a separate phase from the
reaction medinm,

C. Heterogeneous catalysts are in the same phase as the reaction
tnediung,

D. Asn enzyme in solution behaves as a heterogensous catalyst.

E. none of the abave

14. What is the missing particle for the radioactive decay reaction, 150 o
BN+ _?
A, neutron B. heta particle C. alpha partici D, posilon
E. none of the abave

15. in the hydrogen atom, aketch the radial wavelunchon 4mr2RA ) versus
r for the following atomic orbitals. {a) &p (h) 5d (¢3 Bf'(7) 65
(B

16. Show the aplittings of the d-orbitgls and the flling of d-electrong for the
fullowing complexea {a) NiCly2- (h) PACL2- (c) Ni(CN)42(d) CoFg>
{8%) (no atomic number will be provided here)
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17. For a single erystals with the following unit pells a=b=24, c=34,
o=f=00°, y=120°. Each unit cell containe six molecules, Il the

molecular weight is 60.0g'mole. Please find the dengity of thia erystal.
(%) '

18 In the titration of MnOy4” with Fe?t in the addic medium, show the
glectric potential at the equivalent point £ = {(A£0y, 4 BEML T +
10.05%DNeg[H*IE. el and €%y represents the haif-cell potentiala
fur the following reactions. Where ure the values of A, B, C, 1), EY
(12%)

Te™ + 0" = Fe™
MnG+ 4 8H* & S = Mo + 4HoD

19, Show the ideatized structures for the following compounds. {a) BrFa
{bY1Clz™ (c) SOFaCl;  (d} I0zF {H%)

20. caleulate the mean free path of N3 at i atm at 23°C, the molecular
diamaeter of Nz is about 3A. (6%)




