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Gas A (MW = 64.0 g/mol) and gas B{ V\l; 36 g/mol) are present in a mixiure that
g

e g i ,.,,j
contains 50 molecules A : 300 molecultpsjB '

1) What is the ratio of the root meruysq are elocities of A:B?  (4%)
2} Ifthese gases effuse thr oughﬂ pinhéle intd a neighboring evacuated chamber, what will

be the ratio of A:B in the chamber? (4%)

Balance each of the following equations.
1) Bi(OH); + Sn0Q,* — Bi + Sn0;" I(base). (#%)
2} KI+HNO; — KNO; + NOI-FTQ + 07 (4p0)

Consider the reaction below at 25°C, for which the following data are relevant.
2N 05(g) ==\ %NOg(g) ’!‘ Qg(g)

N,05(g) 42 1 ’..J 178
240

1

1) Calcuhte AR®, AS°, and AG® for this reaction at 25°C.  (12%)
2} Is 1he reaction spontaneous? (2%} Why? (4%)

AR (kI moly ™ fféJ/K-mol)

NOs(g) | 34 '
Ox(g) ooofb

o
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Differentiate between a formatiop.censfant and.alsolubility product constant.  Provide
|

examples of each.  (8%) - —
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Determine which of Lhe followmé allam‘ms (me) ar amagnehc in the ground state, and
arrange the atoms in order of i mc1 casing par amaghet:sm (9%)

N O Ca Al Zn

Refer to the OCl, molecule: _
1) What is the electron arrangement around the central atom? (2%)

2)  What are the angies of'the O-Cl bonds? (2%)
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3) What is the shape of the molecule around the central atom? (2%)

4) Is the molecule polar or nonpolar?  (2%) \

et '

explain why the removal of one electrod i 702 s{trengthens bonding (3%), whereas the

removal of one electron in N, wxeal(Tns’ bopdixag]. (3%)
Sl BV

species, of d electrons in an octahedral field

1) KiMn(CN); (assume strong field) , (4%)
2) Fe(OHy)™ (assume weak ﬁéld-)- -54%} -----
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10. For the reaction a A — products, luse t-he--fol{owiu g choices to select the reaction order(s)
e _
that best fit(s) the observations. | jJ ;
a) zero order in A " b)first order in A c) second order in A

d) all of these e) none of these

1) The half-life is constant. . (3%)
2) Aplotof [A]vs. ¢is asti-aight‘lin}e. (3%)

““““““ Lo
I, Determine the molarity of a solffﬁbﬁ}cgntajjﬁn% 4.00 g of sodium hydroxide (MW=40.0
g/mol) in 250.0 mL of solution. (5%) IJ \ /
} .
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8. Draw a molecular-orbital diagram fcf)_!:__gz a[nd Ng.i(f}%) Using molecular-orbital theory,

9. Draw the crystal field representations, that fits the transition metal atom in the following .




