CHM A Exam |

MULTIPLE CHOICE (3pts each): Write the ONE letter corresponding 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.

1.) Which of the following compounds is most likely to dissolve in hexane (CeH14)? 1) A
CsH1o b.) CHs-OH c.) Nacl d.) CH3-0-CH3

2.) Whatis the osmotic pressure of a 1.48M aqueous solution of the ionic compound 2.) C
NaCl at 20.0°C?

a.) 35.6atm b.) 4.86atm ¢.) 71.2atm d.) 492atm cJ'W\
TT= (D CLHE ™ Y (0. 0%52) 28 ) ( 293,156 = '7' 34@

3.) Whatis the best way to increase the solubility of COz in water?

a.) increase temperature but decrease pressure @ decrease temperature but increase pressur
c.) decrease temperature and pressure d.) increase temperature and pressure

4) Wwhen dissolving a compound, if the enthalpy required to separate the particles is 4.) [
5.68kJ/mo! and the enthalpy of mixing is -6.32kJ/ mol, what is the overall enthalpy
of solvation?
a.) 12.0kJ/mol b.) -35.9kJ/mol () -0.64k)/mol d.) 0.90k)/mol
t+ 5.8 BS[mol + (- 32 ) o)~ —0. Y S {wol
5.) For the reaction 2H2 + Oz --> 2H20, if at one instant in time oxygen is being usedupata 5.)
rate of 0.856 M/min, what is the rate of production of water at that instant in time?

a.) 0.856 M/min b.) 0.428 M/min‘rl o c.) 1.09 M/min @1.71 M/min
0.8 Mlmin O3 (Z‘rL)- 1. 7173 Mlmin 1120

6.) The largest componenet of a solution is ref"rred to as the 6.) C
a.) solubility b.) solute @ solvent d.) precipitate

7.) What would be the theoretical value of i for the ionic compound Sn(NO3)3? 7.) D

a)1 b) 2 c)3 @4
INO +13n =4 A
8.) Oneway to increase the chances that the activation energy needed for areaction 8.)
will be reached is to
@ncrease temperature b.) increase concentration
c.) use a smaller container d.) all responses would help reach the Ea

9.) Which of the following is the strongest type of intermolecular attractive force that can  9.) B
be used by ammonia {NHs)?

a.) dispersion forces @ hydrogen bonds
¢.) dipole-dipole interactions d.) ionic bonds

10.) A series of experiments studying the reaction A + B --> C were run to obtain the 10.) Q
following data:

Expt [A] [B] rate

1 0.10M 0.10M 0.136M/s

2 0.20M 0.10M 0.272M/s

3 0.10M 0.20M 0.544M/s

What is the order of the reaction with respect to compound B?

a)o b)1l 2 d)3

3 q K}
o.l 3l

N =y h»?«

2023S_C



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!! SHOW ALL WORK. If your work is in a different location, you must
make a note of this in the given work area for the problem in order for the work to be
considered for partial credit. Make sure to include units and report all mathematical

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

1.) What is the vapor pressure of water above a 22.0% by mass aqueous solution of the
molecule sucrose at 30.0°C? The vapor pressure of pure water at this temperature is
31.8mmHg. MM H20 = 18.01528g/mol; MM sucrose = 342.3001g/mol

) /Pan Xc:Po
42.0 (3\,:;0300‘% = 0.064 291 mol suwose  Answer: __ a1+ ym Hc(()

—22 O = Imol
100g ~FA.0g 7?;.0%( o) " taitatewo) B0

= Y4329 L ol
N = I - 0, 9%5 3
o (1,3, 50lslornoh+ 00U N )

Y= (09593 (ALY mmke) = 3133 mm Hey

2.) Based on the following set of graphs for the reaction A > B + C:

©. ’ Ui Tl y-oo1m-0128 =
5o { . © y=-0.7561x +38.071 ¢ y=-0.0642x + 3.8665 e R?=0.9952
wi R?=0.5547 ol R?=0.8718 o0
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a.) What is the order of the reaction? Answer:; S(LC.OV)d T
i i i 0.0V M1 5™ lontellds
b.) What is the value of k for this reaction? Answer: ge e

(=%lope fom 2% o das, Gé‘m{a%)

c.) If the starting concentration of A is 0.872M, what is the concentration of A after 15.0min?
(0
N ) (7 ome (862~ 9003
541 Pkt D‘}} Answer: O-OM¥ M

- | ATA = = 0.017%M
&D = (0.013M75™) (400 + 5 an m =12. 549 mw
d.) What is the half-life of the reaction? Answer: 8 5.8

I \ \
- = T —_——
t 2= Ry (0.0 Y 02M) T o oidses
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7.) If 2 0.786M solution of MgBr2 (MM = 184.113g/mol) a has a density of 1. 12g/mL, what is
the molality of the solution?

A sgiaamra \L selohen Answer: (0L I
= 1000 vk solotion
D% mol Methv, W L solohen

| 60O | L( mcé}*”}(}ﬂu(\ Wtiory

RURIEER

1o mol H% R, o )'1 I‘{Ll.mﬁb% Sotoic

\\’(}.C)%f N‘-E.”)E'S% = 479, ﬁi‘l’}% s ugeant ( o ‘:l“ &)

= 0. 975289 %z% bk
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5.) A given reaction with a rate constant of 0.529s-! at 20.0°C is has a reaction rate that is

six times faster at 82.9°C. 27315 =350 OBl

-]
a.) What is the value of k at 82.9°C? Answer: _ 21048
-)
(o x 0.93%8™" = 3148
b.) What is the activation energy, in kJ/mol, for this reaction? >N
Answer; 4.9 h’b/m‘}/

,2 -
in( W) el -
. 0.9\ _ EFa l

- £& i
3.(74 F.314X(0° B)mol 1 (:’>5Lo-<3‘”:»f‘~ 2. 15%

O B EO. - ) £
M~ TR . 0007308 ~ 0,003 i)

—1nate Peolitr Ca (-0, 00060A LAY K ")

Eo= 24.11952 %3 mo!

6.) a.) Use the graph provided to calculate the activation energy.

oo, e answer: 54,42 B mo]
20 T . Eo . (5 { O,Fpa)(_ R> 51_]"_' 20 A) I Woi
L sk ) (BB ot 1)
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1T (K1}

Use the provided energy diagram to answer questions b-f. The units on the y-axis are
kJ/mol.

b.) What is the activation energy of the forward reaction?
, 3
Ly halmo\ - a0 k':y’mol Answer: _ R0 [W‘O'
c.)What is the activation energy of the reverse reaction? ,
e fi hs
- Y . 3 ™ol
Ly hy !mi _ 10 fV\‘\OD Answer:

d.) Is the reaction exothermic or endothermic? Answer: QLQHQQMLL
e.) Briefly explain your answer to part d:

Produdrs haw less ep LT i R Woadousts

1 Kol

f.) What is the enthalpy of the reaction? Answer:

10 %ol — AL E¥lnel
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3.) If the half-life of a first order reaction is 349s and the initial concentration is 1.50M

a.) What is the value of k for this reaction? Answer; I qq X JOAS S—I

tip, = 043 | 0.LYUD | aygq
2 e :
(FHADY = 6.4 k= ZELE = LMXIOT s
b.) How much time will it take for the concentrglion to fall to 1/3 of its original value?
L (156K 0.5 M
Answer: __ 559

n (AY= bt InTA)e
In 003} = (-19%x10 s (L) + L 1,97

— 093149 = (~ 193107 s (L) + o\qu(us}
- 6.130541 ky) — O UOSH D

- (- vl S 5N
. 098!\ (- 1.9%L*0 - 3 ) + =553, 2023
1AL S — LA 210
4.) What is the boiling point of a 0.858m aqueous solution of the ionic compound BaFz?
Report your answer to two decimal places.

AT: (L)( Kb)(w‘) Answer: IO[,Z,L\Q(_
- (9)(o.52°(m)(0.F5%m) |
= 1L.33FYFOL + 100.00°C

=101 32%4U% °C
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