Chemistry 1210 Exam 3- Jordan. Fall 1999. Form A
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By submitting this exam, I certify that I have neither given nor recieved unauthorized aid.

You must show all work for credit

Useful information: AG =AH -TAS, C=qg/AT, AH=AE +PAV, AE = q+w=q-PAV,w=
-PAV, 1Leatm = 101 J, PV=nRT, R = 0.0821 (Latm)/(molK) = 8.314 J/(molK), J = kgm?/s?,
Rate,/Rate, = (MW /MW ,)*?, v = (3RT)/MW
L/ (1) The heat capacity of Al is 0.902 J/(g°C), how much energy does it take to heat a 1.20 kg
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i / (2) Define the following in terms of AH and also without using AH.
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(3) In the reaction below, the change in volume of the reaction of 2 moles of H, with 1 mole of
0,is-67.2 L.

(a) If the atmospheric pressure is 1.00 atm, how much PV work is done (in J, the sign counts).

2H,, + O, - > 2H,0, AH=-571.6kJ
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(b) What is AE for the reaction above?
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(4) Use Hesse’s Law and the following equations to find AH for the formation of
CeHgg (equation 1)

6 Cg+ 3 Hyy > CHgy €))
Use the following equations
6Cq+ 3 H2(3) ------ > CHy AH=49.0k] (2)
C H6(g) -------- > C¢Hg,, AH=-308kJ (3) C( N

f’)/’kvb’\(///j/
£y Chell) Ah=49704] (

7
f/u»*-'% CH by Al 308 ) L 7}7/

CGy 13ty Ghioy ™™ Gty Gty M= i) 3ag0)

(5) Given the following reaction (equationl), (a) is heat given off or absorbed when 10.2 g of
NGO, is formed and (b) How much energy is given off of absorbed?
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(6) What is the heat of combustion for acetic acid (CH;COOH)? The heat of formation for
acetic acid is -484.5 kJ.
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(7) Given the reaction and the information below, aswer the following questions

k)
CaCO, > Cad +CO, AH = 1783 kJ, AS = 16059 AC - 01((C I

(a) Will the reaction be spontaneous at 400 K? Why?

AC= A-T4S = 17834 '@wfd/a/cofﬁ,J
AC 11 K

/]pji'l%x/)“ /"«ﬂL 60 _S%z%i‘”m,w?

(b) Above what temperature will this reaction be spontaneous (and why)?
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V (8) Given the mercury manometer shown below, if the atmospheric pressure is 605 mm of Hg,
what is the pressure inside the bulb?
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| !\/9) State 4 points of the Kinetic-Molecular Theory of Gases.
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\ (10) If you hav&Ar at 1.70 atm of pressure in a 2.00 L container at 273 K, what will the pressure
: J/ 3 be if you increase-the temperature to 268 K?
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v, (12) How much faster would you expect He to effuse through a porous media than SiCl,?
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\ (13) Specify if each of the f ollowing molecules has a permanent dipole moment. If they do,
draw in the structure with the dipole moment specified
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L/ (14) Specify the type of intermolecular forces that will be important for the following
compounds in the liquid or solid state.
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(d) CH, Aspersn forces

(15) Which process W111 have a larger AH, melting or boiling? Why? What will the sign of AH
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L/ Extra Credit: What is the average velocity of a He atom at 400 K?
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Note: The extra credit problem m/(
was changed just prior to the
exam. Look up Dalton's Law of Partial Pressure
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