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Answer each of the fcllowing questions (60%)
Rank the following according to the indicated properties.

(a) Melting point: (1) NaF (2) Lil (3) MgO

(b) Radioactivity: (1) T¢” (tip =6 h)  (2)Mo™ (112=335h)  3) U™ (11, =4.5x 10°y)
(¢) Solubility in water: (1) CH;CH,CH,OH ~ (2) CH3(CH,)3CH,0H  (3) CH3(CH,);CHO
(d) Fist ionization energy: (1) N 2)0 (3)F

(e) Mass number: (1) oX**  (2) ,C17 (3) AT

(a) What is the cxidation number of Co in [Co(INH3)sBr]Cls
(b) How many = bonds does 3-buten-1-one have?
(¢) What is the bond order of CN*?
H oo
(d) What is the formal charge of N in CH;NO,? <H~?—N\\ >
H O

(e) What is the meaning of "The third law of thermodynamics"?

Complete the following table.

Hybrid orbital of central| Geometry of molecule | Number of pairs of unshared
atom valence electrons
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trigonal planar 9

|
|
CHs } sp° tetrahedral 0
!
|
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For the following reaction profiles, indicated:

(a) The position of reactants

(b) The position of products

(¢) The transition state

(d) The activation energy of the forward reaction
(e) The reaction enthalpy of the reversed reaction
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(a) Explain why a soluEi_on of HCl, in benzene does not conduct electricity but in water it does.
(b) Explain why FeClg'~ is paramagnetic but Fe(CN)s* is not. (atomic number of Fe = 26)
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6. Complete and balance the following reactiomns.
(a) SO, + H,O —>

(b) zn + NaQH —»
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(d) -~ COOH
@I + CHsCOC| -—

OH
CN S
I polymerization
(e) Hz(.r—C\ ————
COOCH;3
= ~ Calculation {40%)

1. A 200 mL flask contains 3.30 g of carbon dioxide and 0.10 g of helium, and it has a temperature of 27 °C
What is the total pressure exerted by the gas mixture? What is the partial pressure of carbon dioxide?
(Atomic weight: He=4.0,C=12.0,0= 16.0)

2. Calculate the molar solubility of Ca(OH); (a) in pure water and (b) in a solution of pH=14.07
(The Kgp of Ca(OH), is 4.0 x 107°)

3. Use the following data to calculate AH®, AS®, AG®, and equilibrium constant X for the reaction:

Hag) + Ing) = 2Hl,

AHF (kI/mol) S° (J/K mol)
Ha) 0 130.6
L) 0 116.1
L 62.4 260.6
Hig 264 206.5

4. Experimental data for the reaction: A — 2B+ C  have been plotted in the following three different
ways (with concentration units in M):
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(a) What is the order of the reaction with respect to A and what is the initial concentration of A?
(b) What is the concentration of A after 9 seconds?






