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{1} Csleulate the melecular weight of a crystal in which the unit cell iz
triclinie with call parameters, §=3.00 A =300 A, ¢=4.00 A, a= 90°,
B=60°, ¥=30°. each unit ¢ell containg 3 malecules and the density 18 1.60
gfmL. (10%)

{2) If the reaction of 2 NgOs = 4 ND4 + Q¢ follows the mechanism. Pleasze
derive the rate law based on —d[NpOgi/dt. No credit will be given if you
derive the rate law either from ¢INQul/dt or from A[Qal/dt. {15 k)
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(3} One mole of an ideal expands reversibly from a volnme of 2 to 20 Liters,
and the initial and final temperature is kept at 0°C. Calculate the
changes of entropy, heat and internal energy of the aystem. (10 %)

{4) Show clearly the radial probability 4mrZ R2(r) versus r{A)} for the
following orbitals in the hydrogen atom. {a) &p (b} Bf (e) 6a. (5 %). [ Heve
R(r) is the radial function and r is the displacemeni(A} [rom the
nuclei.]

(5 Show the number of unpaired electrons and the splitting of orbital
energy of valence electrons for the [ollowing compounds {a) Cz (b}

CoOl4% (o) NilCN}4%. The atomic numbers of Co and Ni are 27 and 28
respectzvely. {18 %),
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{63 Derive the electron energy of a hydreogen-like atom based on Bohr
theory. (13 %).

{7y  Caleulate AE® and the equlibrium constant for 2Fe?t + 3I- = 2Fe+ + 15

. Now Fe* 4+ e = Feft+ AE® « LTT1 oV, and 2e + Iq- = 31 AE°=0. 536
e¥. (10 %) (Since no caleulator i3 awvailable, express the equlibrium
constant in termsg of the value of AE®

{B) Ifareaction hag a rate constant k = 5.03 x 10-2 M1 gee-1 at 289° and k =
6.71 M1 secl at 333°. Find the activation energy of this reaction. (10 %)

(8) For meost solids, the heat capaaty Cy ig approximately 3R = 6 cal/mol-
deg at high temperatures. Derive this value bagsed on the vibration
energy of a solid. (15 %).




