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MgO(s) + 2H+(aq) -+ Mg2*(aq) + HrO(t)

3 A student was assigned the task of determining the enrhalpy change for rhe reaction between solid MgO andaqueous HCI represented by the net-ionic equãtion above. The stident uses a polystyrene cup calorimeter andperforms four trials. Data fo¡ each trìal are shown in the table below.

Aflt)
1.o
{.1
2.r
1.o

(a) 'ü/hich is the limiting reacrant in ail four trials, HCI or Mgo? Justify youranswer

(b) The data in one of the trials is inconsistent with the data in the orher rhree trials. Identify rhe ¡rial wirh
inconsistent data and draw a line through the data from that triâ¡ in ¡he table above. e*¡"in tìo* you
identified rhe inconsistent dara.

For partr (c) and (d), use the data from
(u) iuove). n.s,ù" i¡"curo,imete. has f;::lf:",i"'*XH"iä'i:TåÎ:i"ï:ffi"calorimeteris4.t8J/(g.C").Assumeth is t.0glml.

(c) calculate the magnitude ofq, rhe rhermal energy change, when the Mgo was added to the I o M HCI(aq).Include units with your answer.

(d) Determine the student's experimental value of A.llo for the reaction between MgO and HCI in units ofkJ/mol,r,.

(e) Enthalpies of formation for substances involved in the reaction are shown in rhe table below. Using the
information in the table, determine the accepted value of AH" for the reaction between MgO(s) and
HCI(aq).

zot3 Ap' cHEMrsrRy FREE-REspoNsE ouEsrroNs

4

3

2

Trial

100.0

100.0

100 0

100.0

Volume of
IOMHCI

(mL)

050

0.25

0.50

025

Mass of
MgO(s) Added

(e)

24 I

26.0

250

255

Initial Temperature
of Solution

("c)

28.r

28t
29.1

265

Final Temperature
of Solurion

("c)

MEz'(oq)

H*(aq)

HzO(/)

MgO(s)

S ubstance

-467

0

-286

-602

Áff (kJ/mol)

(l¡ The accepred value and the experimenral value do not agree. If the calorimerer leaked heac energy to the
environment, wouJd it help account fo¡ the discrepancy between the values? Explain
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Problem 82. "Ring Strain."
Cyclopropane and cyclotru tane have fl¡g_g1¡4þ; the molecules have higher bond pair-bond pair repulsion than normal because

the C-C-C bond angles ale less than the normal tetral.redral bond angle. The chart on page 316 of your book shows that the

typical/average C-C bond cnthalpy is 348 kJ/mole. Horvever, the bond energy rvill be significantly different in cyclopropane and

cyclobutane due to rin-9 stlain. In this problem, you rvill estimate the C-C bond in cyclopropane and compare it to the

more typical C-C value o1'348 kJ!
a. What is the nortnal C-C-C bond angle in non cyclic alkanes

Lervis dot structure of cyclopropane and cyclobutane.

\

t+

boncl arrgle in cyclopropane? in cyclobutane?

d. Write chernical equatiorr fol the complete combustion of cyclopropane Balance with

e. Cyclopropane has an enthalpy of combustion of -2089 kJ/mole'

(lelrdneLag bürL Ð
TÅ

tl -c-c- H\r*-ç-Ç-wtrhn
the smallest possible whole number

Czotq xZ=4ftL)Based on

ÂHrxn =

for the reaction you wrote in (d). , it isn't -2089!)
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f . Use WS 5.1/ page 3 l6 to look up the bond enthalpies for the molecules in the reaction in (d),

except clo NOT use the C-C bond enthalpy of 348 kJ! Use the AHrxn, together with the bond enthalpies you looked up, to solve

for the C-C bond enthalpy in cyclopropane.
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g. Cotnpare your result to the 348 kJ, does it make sense that your anslver is more/less
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If you did this same problern for cyclobutane instead of cyclopropane, rvould you expect the C-C bond enthalpy

or further alvay from the valtte of 348 kJ? explain.
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