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CHEM 1F92

Question 1. (6 marks)

Consider the reaction:

4 PH: (g) -+ P+ (g) + 6Hz (g)

A LpH.l
A L

(d) What is A[H2]/AI?
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In a certain experiment, 0.096 mol PHr (g) in a2.0Lcontainer tt&6;.Dn 20 seconds.

(Include UNITS in ALL of your answers; think CAREFULLY about signs.)

(a)  what isAlPH3l /At? -  p.4 ^t53 t4s ' l

(b) what is the average rate of this reaction? o 6,0 x tC 
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Question 2. (2 marks)

The freezing point depression of an aqueous solution of a soluble salt was determined to be

7.44 x 10-' oC. Which of the following solutions could this be? (Assume ideal behaviour.)

Circle the letter beside all conect answers:

/ (a) ) 0.010 rn Na:PO+ (aq)
\2

(b) 0.020 m CaBr2 (aq)

(c) 0.040 mKCt (aq)

(d) 0.010 z NaHCO3 (aq)
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Question 3. (10 marks)

A coffee cup calorimeter can be used to measure the enthalpy of reaction when two solutions are

mixed together (see Figure 6.7 ftom Chang, reproduced below): - /.t t \

2 v'.ol ACe read Per I r"vl ffi.tun)L
2HCl (aq) + Ba(OH)i (aq) -+ BaClz (aq) + 2HzO (l)

Consider 100.0 mL of 0.500 M HCI mixed together with 300.0 mL of 0.500 M Ba(OH)2. The

temperature of both solutions was initially 25.00"C and the final temperature was26'16oC.

Assume that the densities of all solutions are 1.00 g I mL and that all solutions have heat

capacities equal to that of pure water.

(a) Is the above reaction endothermic or exothermic? O<OthgWti C

How much solution, in grams, absorbs the heat of reactionZ 4 OO . q
\  ^ ,  l  ^ , . 1  t  I  J
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(c) What is the total heat change associated with this reactio nZ * J,1q X tCf, or -Z??xtt
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(0 What is AHoon for 2 moles of HCI (aq) reacting with 1 mole of Ba(OH)z@q)?

2rrol ?lC

(Hint: use your answer in part (c); Show your work!)
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Question 4. (10 marks)
(l part mark total awarded for (a) plus (b) ONLY if zero marks obtained for (c) - (g) !)

(a) Calculate the molar mass of pentane: 72 , 11 q "ro (

(b) Calculate the molar mass of he *un", tG , lt q / ^ol
U

A solution is prepared by mixing 25.0 mLliquid pentane (CsHrz; density :0.626 g/cm3; with
45.0 mL liquid hexane (CoHr+; density:0.660 g/cm'). Assume that the volume of the final
solution is the sum of the volumes of pentane and hexane.

Compute the following for the above solution of pentane in hexane:

3q .5 'h
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(e) Molality of pentane 7,30 
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t \ ,
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^oY 
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Question 5. (10 marks)

Nitroglycerin, C3H5QIIO3)3, is an explosive compound that decomposes according to:

4 C3H5(NO:): (s) -+ 72 COz (g) + 10 H2O (g) + 6 Nz (e) + Oz (g)

The molecular weight of nitroglycerin is 227.083 g/mol.

(a) What is the mole fraction of N2 (g) in the mixture of product gases?

or 6/11 t"^"rc6r+ tc*-a Hy) + 6^ol Nrt l* 'oloz
O

-
L7

O " AC7 6 ^o( \).

(b) What is the partial pressure 
1f 

N1G)i5r themixture of product gases if the total pressure
i s l . 2 O a t m ?  O . 2 H y  H w t

P X ,, P.- = * x l ">C o1r,-, = C. Z4Eal ̂' U ,  ' u z ' f  
L - 1

(c) Calculate the total volume of gas collected at 1.20 atm and 25'C from the complete

decomposition of 2.60 * 10'g of nitroglycerin. (Show your work!)

r-.oles Csl- lb(Dos)3 G) = a'6o '  tot l  |  .  t / /S ^al
ffi

J
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I r^oles qflb(uOis cafrs \Dr

4 Csl4slms), (') ->

Ynoles prod o& 3a-. 
=

= 8, 30 I ^oles Prdoc* 5as€s

P V I

V = 8 ,301 , -o l  x  C,CETOI  LqJw"  x  7qB <
llw.ol _.

V :  l 6 q L
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Question 5. (continued ..)

March 6,2003

4 CrHs(NOr)r (s) -+ 12 Coz (g) + l0 HzO (g) + 6 Nz (g) + oz (g)

(d) The heat of formation of nitroglycerin is 136.5 kJ/mol.
Compute AHoon for the decomposition of exactly 4 moles of nitroglycerin:
(Show your work! Thermodynamic values ore at end of the exam paper ....)
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Question 6. (12 marks)

The following is a table containing vapour pressures for various liquids at20"C:

Comnound Benzene Acetic acid Acetone Diethvl ether Water

Molecular Formula CoHo CH.COOH CHTCOCHT CH:CHzOCHzCHTHzO

Vanour Pressure at20oC 80 torr I1 .7  ton 184.8 torr 442.2torr 17.5 ton

Which compound is likely to have the lowest boiling point? I ,er(a)

(b)
h a . .  t h e  h i q h e n r :  v P  n ' t l  d c ' l  C

. - j l

(i) Which compound has the strongest intermolecular interactions?

(ii) What is the name of this intermolecular interaction?

Propane has the following vapour pressures:

lctoe' i l  T-

M(
vtzc

bohdinq
-C,Pl*"

(c)

I 80, ?5 t<
225,E3 l<

Temperature (oC) Vapour Pressure (torr)
-92.4 40
-47.3 600

Compute AHvap for propane . (Report your onswer to 3 sig. figs; show your work!!!)

J P ,t/vr *YL --R- ( r, T. J

-1 40
\ ' /Y\ 6oc r,s,,  

*"t  /  ( i rc.?S K)(zT.sSK) J

' ) , ? o ! =  A t - 1 r r , p  Y  l , j 2 ? x l o ' l

A l - l  u T  =  J , o q x t C t J f ^ o l

I ,nol
-T

O r

AO ,4 k [  f^" t
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Question 6. (continued ...)

(d) Using the diagram below, what is the vapour pressule of ethanol at20"C?

Vapour Pressure of Ethanol
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Temperature ("C)

(e)

(f)

T6o (ethanol)

2 MARK BONUS:

(g) On the diagram above, sketch what you think the vapour-pressure-temperature curve looks like

for the glucose-ethanol solution.

3ee Abov€.
c€ Solut,on

Using the diagram above, what is the value of the normal boiling point of ethanol? 4EO(

A small amount of glucose is dissolved in a sample of ethanol. Circle the correct symbol below

(T6o is the boiling point):

T5o (glucose-ethanol solution)
o bci I'T pi n-t

€levut ion

vaPo0r Press oYe
e+ 3 iven I

v P Pure sc/,.'e #


