CHEMISTRY 121 MIDTERM 2

Show all your reasoning/work for full marks

(4) 1) Ata depth of 99 ft. and 4°C, a panicked diver fills his lungs with air (3.5 L total of both lungs), holds his breath and
heads for the sunny surface at 25°C. Every 33 ft of water is the equivalent of 1.00 atm of pressure. Calculate the
volume in the diver's lungs when he hits the surface. Did he make it? Explain.

A ARE)

N NR
(‘M-«\('SSQ = (| Lm\(\ﬂ ®
2¥%(S 29315

\J, =506k ®/o,\ bedone ke

m deom Q ‘\Q_. fw
®©

L SUNQ‘CQ_. ,

(4) 2) A standard car air bag (70.0 L) is inflated when éodium azide (NaNs) is electronically decomposed to nitrogen
gas and sodium metal. What mass of sodium azide is needed to inflate a standard air bag with N, gas at STP?
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(3) 3) A room is filled with 50 L each of oxygen gas and carbon dioxide gas. These gases are escaping through two

successive pinholes into another room. Calculate the relative volumes of gases pouring into the other room after
passing through both pinholes.
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(3) 4) A gas has the empirical formula of CICO. A 124 mL flask at 25 °C and 22 torr contains 46.5 mg of the gas. Calculate
the molecular formula of the gas. Explain your reasoning. ‘
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(2) 5a) A new element has been found on the planet Magrathea and is given the symbol Ma. It is placed under radium on the

periodic table. List two predictions for this new element.
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(2) b) s Maparamagnetic or diamagnetic? Explain. ‘
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6) Consider the sets of quantUm numbers below.
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(2) a) Inthe above, identify each set of quantum numbers with the corresponding orbital (use n and ).
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(3) b) Circle the sets of quantum numbers above which cannot apply to the selenium dianion. Explain.
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(3) 8) Calculate the wavelength of the electron in the helium cation ( ground state).
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(2) 9) Amange the following atoms in order of increasing Iectrogosntnvntlgs C? /
OffD -ecéon
Re Os Sn

F< Cl<Sh<Os<Re
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W) Bonus. Mendeleev predicted the properties of what element before it was even discovered. 69/



