MICHAEL’S REVIEW OF ACTUAL
STUDENT RESPONSES:

Day One Practice Test (Monday, May 4t 2020)
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(b) When a sample 101 -
ple of C2HsOH was combusted, the volume of COx(g) produced was 18.0 L. when measured at
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21.7°C and 1.03 atm,
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(111) Determine the amount of heat. in kJ, that was released by the combustion reaction. ~ = #' =«
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(¢) Determine the final temperature of the air in the room after the combustion. »/
One method of producing ethanol is by the reaction of ethene and water, as represented below.

C2Ha(g) + H20(g) 2 CaHsOH(g)«neor AHP =45 k

of C2HsOH(g) produced. Identffy two ways
adding or removing any chemical species)
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(d) A chemist wants to run the reaction and maximize the amo
the chemist could change the reaction conditions (other
to favor the formation of more product. Justify your

The concentration of C2HsOH(agq) in a solution can be dete
reaction represented below.
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Answer the following questions that are related to ethanol, C;HsOH

Ethanol, C;H;OH, will combust m air according to the equation below
0-Q: B~C=0' H-B-n
C:HsOH() + 30:x(g) — 2 CO:xg) + 3 H:O(g) ARP =-1270 kJ/mol,

(a) IsO:xg) oudned in the Teaction, or is it recxxced Justify your answer 1n terms of oxidation numbers
Oa s feduced because 1¥ 40es Snwn 0 .do X oxidation.
(b) When a sample of C2HsOH was combusted, the volume of CO2(g) produced was 18.0 L when measured at

21.7°C and 1 03 am. Py = NRYG n= FV
+293/2%4 3 ¢ U (T ., 02 atra) () 81_\ 0 0%206) (294. ?>
(1) Determune the number of moles of COx(g) that was produced 18.5Y4 f) 4iex 0

0% ot moleSs \,Oz
(11) Determune the volume of C:HsOH({), in mL. that was combusted to produce the volume of CO2(g)

_m_ collected. (The density of C2HsOH(!) 1s 0.79 g/'mL) Up.0%4\ _ 13 64 q L
V=T O- et mp) (D2 %T%’J-SQ\ 2 < (o 3‘823 ol (Q_Hsg}o —Tr—n—’s X f‘:‘!L A glm
(1) Determune the amount 6f heat. 1n yas released by thec X ¥ 4
0 2835 el (zHs0H .« = ~4%1.045 ¥J
The combustion reaction descnbed in }?;3\ 6 bedied in a cloaed room contaming 5 360 10% g of air
onginally at 21.7°C. Assume that all of the heat produced by the reaction was absorbed by the air

(specific heat = 1.005 J/(g - °C)) i the room
Q= MCAT gssbo 1) (1005 Jhge )

(c) Determine the final ttmperative of the awr m room after the combustion
One method of producing ethanol 1s by the reaction of ethene and water, as represented below
CaH«(gy + H20(g) = C:HsOH(g) AR =45 kJ/mol-»

(d) A chemist wants to run the reaction and maximize the amount of C:HsOH(g) produced. Identify two ways
the chemist could change the reaction condmons (odm than adding or removing any chemical specm)
to favor the formation of more p
1) Declease +emp becaause (-’iw forwacd & EXoWMEOML, 2) e V"
The concentration of C:HsOH(ag) 1n a solution can be determuned using a spectrophotometer. __.\,.( e
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a)
b)

)

O2 was reduced 1n this reaction. Its oxidation number dropped from 0 to -4. ..5
Michael F;rab... _

0.767 mols
224 mL

488 kJ was released

arees C
One thing do 1s lower the temperature. Heat 1s a product of the
reaction, and 1f you lower the temperature, the system will shift towards the products to
fill in the mussing heat. The chemist could also allow the reaction to occur 1n a smaller
container. Less volume would mean greater pressure. and the system will shift to the side
with less moles of gas (here the products) to relieve the stress.

7.0*10"-4 M

Yes I agree. Absorption 1s directly proportional to concentration. Half-lives occur for this
compound as the absorbance 1s halved at 0.300 min and halved again at 0.600 min.

maanina that tha ~cancantratinan aleca damanctratac charantarictine af a half_lifa Qunrh



O is reduced in this reaction; its oxidation number changes from 0 to -2

) i) n=PV/RT=1.03(18)/0.08206(294.7)=0.767 mol CO2

i) 0.767 mol CO2 x 1 mol C2HSOH/2 mol CO2 x 46.08g/1 mol C2HSOH x 1 mL/0.79 g =
22.4 mL C2H50H

g=mCAT AT=g/mC= (- 486kJ x 1000J/1kJ)/5.56 x 10*4 g/1.005J/gC =-8.71C

21.7C-(-871C)=304C

Decrease the volume of the container; the equilibrium will adjust for this by producing

more products, since there are less moles of products than reactants. Since the reaction

o, decreasing the temperature will cause the equilibrium to shift towards the

ss temperature means less energy and correct collisions for the reverse
ceur, and more product will be produced.

U.902/V.r8u x 1.0 x 10*-3 = 7.08 x 10*-4 M

Il » o 357/57:19
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K temperature = 21.7°C + 273 =294.7 K
PV (1.03 atm)(18.0 L)
RT  (0.08206 222) (294.7 K)
= 0.767 mol CO,(g) produced
0.767 mol CO, x 220250 o 46 068 £- x ~2- = 22 C,HOH (1)

2 mol CO; mol 0.79g

1 molyyp, X 0.767 l]]OI C02 = —487 k]

PV =nRi.Nn=

—1270 -
molyxn 2 mol CO»

The combustion reaction released 487 kJ of heat.
— 1000 |
(487 k])( = )

< = 8.71°C

q = mcAT,AT = 1 =

mc  (5.56x104 g)(1.oosg—)

Fmal tempelarure = 21 7°C + 8.71°C = 30. 4OC
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i. 0.776 mol CO, x (1 mol C,H.OH /2 mol CO,) (46.08 g/ 1 mol C,H.OH)(1mL/0.79g CO,) =22.3 mL

C,H.OH
v 15T meo\ Cos | wisl | ¢ A
MolCoz | M C2NOH 46,0689 (H.o mL CaW <ol
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ii)0.766 mol CO2(g) * 1 mol C2H50H(1)/2 mol CO2(g) * 46.1 g C2H50H(I)/ 1 mol * 1 mL/0 79q = 22 3 mL
C2H50H(I)
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e)

1<

e.

e)

LK, = P PPy )

ii. K= (Pgoy” * Po,)l(Psos?) = (0.34%0.16)/(0.50°%) = 0.074

1)

11)

Ksubp = (PSO2)*2(P0O2)/(PSO3)"2
Ksubp= (.34atm)"2(.16atm)/(.5)"2
KsubP=0.074

Michael Farab...

Kp = (P_S02)"2(P_0O2)/(P_SO3)"2
Using the values P SO2 =0.33 atm, P O2=0.17 atm, P SO3 = 0.50 atm at 3
min, Kp = 0.074

Kp = (P_02)(P_SO2)*2 / (P_SO3)"2
Kp = (0.165)(0.34)*2 / (0.50)"2 > 0.0763

Pl « 44.05/57:19






