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CHEMISTRY 121 MIDTERM 3 o 20206

Unless otherwise stated, show all your reasoning/work for full marks

() 1) Answer true (T) or faise (F) on the line provided.
a) The molecular orbital theory explains the diar:agnetism of Oa.
b) Moving isopiestically on a phase diagram means increasing temperature.
¢) Hydrogen bonding is a strong intermolecular force in CH3F». F"ic‘::—u

d) SeO crystallizes in the zinc blende structure. {:\ v
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e) Equal moles of gases at constant T and P have equal volumes. v

(3) 2) ltisreported that the uncharged molecule BeQ is paramagnetic. Comments? Explain your position.
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(4) 3) Chlorine gas (6.19 g, FW = 70.9 g/mol) at 20 °C and 2.1 atm pressure is completely transferred into a reaction chamber
of 2300 cm? and afterwards having 1 atm pressure. Calculate the temperature (°C) in the reaction chamber.

cl, =64%q = 233x(B%e| PV = nRT
XN SR ) (z.o(vk(oi%iiég%z%ﬁﬂs)




"(4) 4) Calculate the % volume in an fcc unit cell which is occupied by atoms. Circle the right answer. zt = 3.14, Vspnere™ /amr®
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(5) 5) Plastic explosive RDX (C3HgNgOs — FW =222 g/mol) “reépts" according to only one of the balanced equations below.
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C3HeNsOs () ——— 3 N2(g) + 3CO(g) + 3HO(g) Equation1

C3HgNsOs (s) ——— 3N20(g) + 3CHO(qg) Equation 2

In a 6.022 liter indestructible test chamber, RDX (2.42 kg) explodes and produces a pressure of 511 atm at 300 °

Do the calculations and determine which equation represents the explosion of RDX. (
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(3) 5) A molecule has the formula of CIFx. The value of X is 3 or 5. The molecule has a very very low boiling point.

Determine the value of X and account for the data. P LQ[QAO-P(; af% g (a( LA
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(3 L£€ | the arrowed points on the phase diagram. Discuss the implications of the slope of the solid-liquid line.
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(4) 8) Germanium (Ge) crystaliizes in a_fcc cubic cell but it also fills some of its tetrahedral holes with Ge atoms. Calculate

the number of tetrahedral holes being filled. Explain. Edge length of cell = 565 pm DensntyofGe 5.36 g/
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1) Bonus. What end of the spectrum of light can't bees see?
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