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Test 1 V1
October 10, 2013

1. (5 points) Computer chips are made from silicon, which occurs in nature as silicon dioxide (sand).
When silicon dioxide is heated to melting it reacts with carbon to form liquid silicon and carbon
monoxide gas. If 155.8 kg of silicon dioxide, SiO;, reacts with 78.3 kg of carbon, C(solid) to produce
66.1 kg of silicon, determine the theoretical yield and the percent yield for the reaction.

Si0;(s) + C(s) = Si(l) + CO(g) (unbalanced)
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?.a) (4 points) The SO; present in air is mainly responsible for the acid rain phenomenon. The SO;
concentration can be determined by reacting it with permanganate (MnO;’) in a potassium permanganate,
KMnQOa(aq), solution. Balance the following reaction:

S0,(g) + MnO4 (ag) = SO4°(aq) + Mn** (aq)
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b) (4 points) Calculate the number of grams of SO; in a sample of air if 7.37ml of 0.0800 M potassium
permanganate, KMnO4(aq), solution are need to fully react with the SO..
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3. The odour from pineapple is due to the presence of the compound ethyl butyrate, which contains only
carbon, hydrogen and oxygen. Combustion of 2.78 g of ethyl butyrate at 20 °C and 1 bar pressure
nroduces 3.50 L of CO; (g) and 2.584 ml| of H.0(l). The density of water at 20 °C is 0.99820 g/ml.

a) (2.5 points)Determine the % weight of carbon in ethyl butyrate. mats C £#— n C &— nCOz
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c) (1 points)Determine the % weight of oxygen in ethyl butyrate.
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d) (2 points)What is the empirical formula for ethyl butyrate?
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e) (2 points)Determine the molecular formula of ethyl butyrate given that the molar mass is 116.16
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4. Consider the organic compounds acetylene, C;Hz(g) and benzene, C¢Hy(l). Acetylene can be converted
to benzene as shown below:

3CHa(g) SCeHe(l) (RXN 4.1)

a) (1 point) What are the empirical formulae for acetylene and benzene ?
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c) (3 points) The enthalpy for complete combustion of acetylene is -1299.4 kJ/mol and of benzene is
-3267.4 kJ/mol. Using this information and the standard heats of formation below determine the

enthalpy of formation of acetylene and benzene and the enthalpy change for the formation of CsHs from
C>H; (RXN 4.1 above).

CO,(g) A¢H = -393.5 kJ/mol H,0(g) A¢H = -241.8 kJ/mol
CO;(aq) A¢H = -412.9 kI /mol - H,O(l) AsH = -285.8 kJ/mol
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d) (2 points) If the acetylene was converted to benzene under constant pressure conditions, would you
expect A.,U to be more positive than, more negative than or equal to A..,H ? Explain briefly.
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9. (4 points) The reaction of 124 g of solid P; with 61.9 L of O; at 25 °C and 1 bar results in the
Formation of P4Oi0(s). The reaction generates enough heat to raise the temperature of 1475 g of water
from 19.0 °C to 39.0°C. Calculate the enthalpy of formation P4;O10(s). Some things you may (or may not)
be interested in include: Heat capacity of liquid water is 4.18 J°C'g™; of ice 2.05 J °C" g”'; of steam
1996 J °C" g™; AHyqp 40.7 kJ mol™; AHgusion = 6.0kJ mol™
P4(s) + O2(g) = P40i0(s) (unbalanced)
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6. (5 points) A solution of hexane, C¢Hs, in heptane, C;Hye, is prepared with a concentration of Xhexare =
0.20. Given the density of hexane, 0.6548 g/ml and of heptanes, 0.6840 g/ml| determine the molality
and molarity of the solution. Assume volume of the final solution is equal to volumes of components.
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Bonus: What is the density of the solution ? o Mg\a\ﬂy m MD'S%
Deneity = =— . =2 ?m « 25 mass
volume 222 T nH19 kj C3tho

* 0-LIBLY Jin )

/9 /40




	HP0011
	HP0012
	HP0013
	HP0014
	HP0015



