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For each of the following, label with a + for in increase in
potential energy or a - for a
careful. One-half mark will be deducted for €ach incorrect
response,

t
formation of frost on a window through g sublimation Process

4 reaction in which the reactants have greater forces or
attraction than the products

.
. ol

« formation of benzene (1)
=

formation of ap onion from all necessary raw materials

deflation of a balloon
build up of electrostatic charge in a thunderhead

..}--
1 - the conversion of ethyl alcohol to dimethyl ether
=

Use the Summation of heats of formation method (i.e,. not Hess Law)
to calculate the heat of reaction for:

3CuO(s) + 2NH3(§1) ==> 3Cu(s) + 3H,0(1) + N,(g)
Use your answer to determine:
a) the heat released if 500 g of Cu(s) is recoverd
b) 1.5 L of nitrogen gas is recoverd at S.T.P. (22.414 1, of gas
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3. When 10 g of butane (C,H,,} is reacted with sufficient oxygen to

: allow complete combustion 30 L of water in a bomb calorimeter is

//7 warmed from 20.00 °C to 23.94 °C. Use this information plus
appropriate heats of formation (i.e. values for carbon dioxide,
water and oxygen) to derive the heat of formation for the compound
butane. Check this answer with the heat of formation value for
butane found in the table in your text to see if the information in

this question is correct. Please perform your calculation in kJ.
Do not use Hess’ Law.
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4. Use Hess' Law to determine the heat of formation of p—nitrotoluene

=) (C7H102N)mgiven ~ plecae. amartn v, kcal
® C.Hg(1l) + HNOj(1l) ==> C,H,0,N(1) + H,0(1) AH = -47.25 kcal
@ CHy(l) + 90,(g) ==> 7CO,(g) + 4H,0(1) AH = -943.1 kcal
’I' @ NO,(g) + H,0(l) ==> HNO,(l) + !/,H,(g) AH = 18.8 kcal
M Table values for the formation reactions of CO; (g}, HO0(l)} and
NO; (g) _
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5. Calculate the amount of heat energy required to convert 355 g of

ice at ~25 °C to steam at 250 °C.

assistance:

Molar Heat of
Molar Heat of
Specific Heat
Specific Heat
Specific Heat
Answer: 1291

\O

kJ
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Fusion (melting) of Ice:
Vaporization of water:
Capacity of Ice:
Capacity of Water:
Capacity of Steam:

The following data should be of

6.02 kJ/mol @ 0 °C
40.6 kJ/mol @ 100 °C .
4.69 J/g°C

4,184 J/g°C

3.43 J/g°C

50 Shara @ 100¥ > Sloan@ 250°¢

R 6%;fvnc aT

- 2 -— /"‘" &
B Q‘F 35'53x3.4?>%j°cx 50°C
&= 1326 4757
&5'; IS'Z 6"?3‘ RT

QT$Q|+QZ+Q.‘3’*O‘14‘O;T

148532 k3 4 79083445 4

182,64 SLT

o
/

&r;/ ,Zq ). 1221 .

N



6. From the following information, calculate AHupo aq 0 kJ - ok e K

a) AH;20(1) = -285¢77 kJ
b) AH;'IO].O (9} = "3012.48 kJ
c) The natural form of phosphorus is P(s).

d} 13.5 g of P,010(8) is placed in exactly 1 L of water and an
exothermic reaction proceeds inwhich H;PO,{aq) is the only product.
The temperature is observed to increase from 15.03 °C to 19.93°C

e) The specific heat capacity of water is 4.184 J/g°C.

£) The answer is AHupor (s = -308.2 kcal
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Bonus:

Given the following values at 25 °C and 1 atm pressure:

AHya0(1)
AHyz0tqy

SHZ

Suz01q}

O(1}

And given:

AG
AH
T

==
=

~68.32 kcal
-57.80 kcal
16--?2 (:a],ﬁ(

45.11 ca%ﬂa

AG

Gibb’s F

= AH - TAS

ree Energy (AG £ O for spontaneity)
Change in Enthalphy

= Temperature in Kelvins
AS = Change in Entropy

calculate the temperature above which the physical change of

becomes spontaneous! t!
A6 = AH - Tasg

H,0(1) <> H0(9)
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