Exeum 4

MULTIPLE CHOICE (3pts each): Write the ONE letter correspondmg to the correct answer on
the line next to each question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER
MUST BE WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit
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A reaction is conducted by dissolving 0.336 moles of a solid base, BsOH, in water 1) B

and then reacting it with HCI. The overall process is givén by the reaction:

BsOH (s) + HCl{aq} -> BsCl {aq) + H20(l). Given the following enthalpies, what

was the overall enthalpy change for the reaction using 0.336mol BsOH?

BSOM(s) —> BsOH(ag) AH = 41.83kl/mol (0.33lmaly= 14, 054¢E 2T

BsOH(aq) + HCI(ag) —> BsC! (aq) + H20() AH = 68.24kJ/mol (©. 53@mob =, 8% T3E Y fal

a) 110.07Kj ) 36.98Kk) c.) 26.41K d.) 3223k 2. A3 Y
Which of the following gasses would be the least ideal? 2) _Q.
a) Ne b)) N2 () H20D d.) CHa
A 3.21L baloon under 2.36atm of pressure is moved to a chamber where the 3) 1%
pressure is 0.578atm. What is the new volume of the baloon?
(a.i 13.1D b.) 4.38L c.) 0.786L d.) 9.64L

(3.2 (2-Blaotey = (0. 8% ahm) |- [3.10lt ¢
Given the equation 2 Hz(g) +02(g) ——> 2 Hz0{q), if 3.4 L of oxygen reacts with an 4.) _D
excess of hydrogen at constant temperature and pressure, how many liters of
water vapor will be produced?

a) 3.4L b)2.0L c)17L
2.900, ’ZLM O\ (e & Q

Crystals that are hard and brlttle W|th high meltlng pomts and lattice points 5.) D
generally occupied by anions are

a.) covalent crystals b.) metallic crystals ¢.) molecular crystais @onic crystals
Carbon dioxide (44.0098g/mol) can be formed from carbon monoxide and 6.) 6

oxygen according to the equation: 2C0(g) + 02(g) >—> 2C02 AH = -566.0k]/mol

Which response best represents the enthalpy of theédqcomposmon of 5.00q of

carbon dioxide into carbon monoxide and oxygen?

a)-64.3K c) 2830k d.) ~2830k N
5.004 W\ Q. 3 et (4 S6L.O ol = + o4, 304 e
Given the following enthalples of formation, what is the enthalpy ofthe reaction: 7.)

2Li(s} + 2H20() —> 2LiOH (aq) + H2(g) AHfH20{}) = -285.8k}/mol

AHfLIOH = —487.2kJ/moI Hydrogen and lithium are in there standard states.

a)-773. OkJ_ b.) 201 4k) 5 c) -386.5kl ) -402.8k
- hg %'12 +<>] ey +3= —aF5.%) 'HOR-%
IC

the following compounds would have the highestm tlng point? 8.) !"2

a) CHa c) CHa0-H d) CH20

Which type of process best descrbes the melting of ice to form water? 9.} Q :
a.) isothermic b.) exothermic : d.) adiabatic

.} The best type of system to use for a calorimetry experiment is 10.) A

a.) isolated b.) closed c.) open d.) exathermic

2} If two moles of a gas are held in a 2500mL container at 0.998atm, what is the 11} C__

temperature of the gas in the containier?

a.) 0.150°C b.) 15.2°C @ d.) 14900°C
N,
(agg (-5 0y = (0,05 a1ke) (T)

2021F_D

15095 K — a2, (S = — 397,40 °C



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!! SHOW ALL WORK. Make sure to include units and report all

mathematical answers to the correct number of significant flgures Write final answers in
designated locations when indicated.

1. How much energy, in kJ, is required to convert 86.2g water (18.01528g/mol) at 35.0°C to
steam at 146.0°C? AHvap = 40.79kJ/mol

Answer: 35{") b:j

(e5.0°C =
el = (Blag ) (HsY 2 lgoc {100.0°¢-35.0°C) = 33443.95275 > 42443
Lol . HO.NG BT, N = 195, 113K

\ﬁ&}&r 8G. %)(l%()sa%\ = 4. 9848 mo(( 9 | maf)

_ Ljl, 0. ' B _

N = e T > 1.8901S K
vk G = (%ao:s(tqo( /%%)(IL[LhOOc,-lOQQO«_,} - 190948 >_’L_____T_
S 220, 507 S

2. What mass of C7HsO (108.13992 g/mol) is needed to produce 568mL of CO; at 2.00atm and
280.0°C?

tan2.18 2 C7Hs0 (s) + 17 02 (g) > 14 CO2 (g) + 8 H20(g)
55210

Answer: O, 380 %

rootes 00,0 PN=n RT
(2000 (0.6u% L) = (my( 0,082 2 563,15 )

o ot

: €O
= O.0R50 ot CO (Mﬂ——'-‘-—&__>
= 0.0750[99 m 2 (ot con

= 0.00%5735 vrol C,) H%O( fogxﬁ’i?qa%s

T 0880 o (g Hg0
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3. A 0.569mol sample of a salt was dissolved in 50.0g water, causing the temperature of the
water to decrease from 25.00°C to 14.36°C. What is the enthalpy of solvation in k] per mole
of the salt? (solvation is the dissolving process). Assume the specific heat of the solution is

essentially the same as the specific heat of water. Include the appropriate sign in your
answer.

Answer: 1T 3.9 k‘s/moi

. —10. (54 —
B2 (50-09)(H.1%4 Tlgoe) (1436~ 35.00°) =~ 334858883

%S«C\N\fﬁob= —Cbmcdrur = + H23D.BFF & (%‘&%}

=+ 29239868
0.5 mol

= + 3.O{Hq gfzz/mc}\
G291 Bl

4. A sample of gas in a 2.55 L cylinder at 783 torr and 25.0°C was moved to a 3.78 L cylinder at
0.876 atm and 30.0°C. After the transfer, the second cylinder contained 12.58 mol of gas.

a.) How many moles of gas were in the original cylinder? O“““%‘“% cond thons
7 ledw i
’El_\%‘— > rf:\t%} '78'3){?_)”“(,1 O tore ) l'Ogﬁﬁr&s Answer:
N - '
Y A0t NS naws
30.0 P+ 273,18 = 50%,15

(1.o30abzatm)(2.350)  (0.87abm) (315L)

0.1 mol

(1)) (29¥ 151 T (2080303, 151C)
(.0.00B&H& CdW"-/IQ = O0.0008EA N atm . L
by VM\'L

n= Q:008%lbodwertli A G ol

0,000 BLBa 2F S [mol i
b.) How many moles of gas were gained or lost in the transfer? Include in your answer
whether gas molecules were gained or lost.

12.5% mol ~ 10} 4% mol = 2,432 mol
Answer: ;{Ll Vno\ IOS+
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5. a.,) After a reaction, a 0.250mol sample of a gas in a piston had a pressure of 1.036atm at
30.0°C. What was the volume of gas in the piston? One <e+ o%f condthons
+37348

303,15 Answer: (p.OIL
PU=nRT
(1,03 ot () = (0,350 mol) (0.0%21 5283 ) (203. 1560

NF .06y L

b.) If the original volume of gas in the piston was 4.50L, how much work was done on or by
the system? Make sure to report your answer with the appropriate sign and units for work.
The pressure remains constant over the course of the reaction.

W= ~PAY
w:_(1,05@51}&((0‘00&&%60(_) Answer: __~[S58 'S

- = (1.03603m)(1505IHL)
= — [.54L0 . lOL3FS = 15%. 6'75—5-
LOIS L& (_—-_-M j

6. a.) For each of the following molecuies, list the strongest intermolecular attractive force that
the molecule can use to interact with other identical molecules.

a) H o

H—c—flsl—-H Strongest IMAF dllpoie'-dl.@db

Strongest iIMAF dLB_PQJr‘c‘:, (el

H
H—(::—C—H Strongest IMAF__{d —lnond( n%
H

d.) . H
o :0—

Wl Strongest IMAF Hrboncin,n%

H—C——CI:—H
o pped @
Vst et
b.) Which molecule (a, b, c, or d) would have the highest surface tension? D

(nighrost 1M KF)

c.} Which molecule (a, b, ¢, or d) would have the highest vapor pressure? E?
(lowent [Mgg

Version D CHM101 2021F



