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 intermolecular attractive force would play a large role in the folding of 1.) __ﬁ_
proteins that have -NH2 groups on their side chains?
a.) dispersion forces ( b.i}lydrogen bonds
c.) dipole-dipole interactions ) ionic bonds

2.) For the reaction N2 + 3H2 -—> 2NHs3, if at one instant in time the rate of 2) __D__
disappearance of H2 is 0.210 M/s, what is the rate of appearance of NH3 at that
time?
a.) 0.315 M/s b.) 0.210 M/s c.) 0.420 M/s ‘O 140 M/s _

02Jo”ﬁsQ2“%/w#> ¥
3.) What is the osmotic pressure exerted by a 0.561™ solution of gldcose at 25°C? % ) A
(a.p13.7 atm b.) 1.15 atm c) 1390 atm d.) 117 atm
= (N (05U 1 M) (0:0520L L&Y (3951512

4) The smaller com ponent of a solution is referred to as the 4) __C‘__
a.) precipitate b.) solvent @solute d.) saturate

5.)  Which of the following compounds is most likely to be soluble in wa’cer?(/m”w‘cl 5. _ D
a.) CeH12 b.) H11C5-O-CsH11 c.) CHa o ‘HsCz o JEI/ Hr‘noﬂdlwé

diopoa s\ dpole-dupols ds

6.) The theoretical van't Hoff factor for Sn(NO3)2 is 6.) __Qg_
a)l b.) 2 @3 d.) 4

7.) In agiven reaction, the activation energy is 32.9 kJ/mol and the energy of the 7) _B___

overall reaction is +10.6 kJ/mol. What is the activation energy of the reverse
reaction? Drawing'fn Energy Diagram may help you to answer this question.
a) 43.5 ki/mol gﬁ.s kJ/mol c.) 32.9 ki/mol d.)349 ki/mol
endoenwic I29-10.l= 22. > A
8)_/__

8.) For agiven reaction, the rate law is: rate = 0.857 M%s™* [A]%[B]. What is the rate
when the concentration of A is 0.52M and the concentration of B is 0.88M?

@ows b.) 0.39 M/s c)0.28 M/s d.) 3.6 M/s
rock = (08671 s (0,52 (6 & M) = 0,363 " ls

9.) Which of the following would cause the greatest increase of the reaction rate of , ’)
two solid compounds dissolved in a liquid?
a.) decrease concentration w crease temperature

c.) increase pressure
'Q‘D“\\\ lwa_b’k’sgt{dlﬂa

10.) What is the half life of a zero order reaction with a rate constant of 0.256M's™? 10-)__D___
when the initial concentration is 1.765 M

a.) 2.21s b.)271s c.) 0.226s 3.45 s
{//Z - (Ao _ L ’)La‘f)M

—

2024S_A Ak 20035k M7's™ B
3.HUNs

d.) all responses would increase this rate
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SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!! ALL WORK MUST BE SHOWN TO RECEIVE FULL CREDIT. 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.) a.) What is the molality of a 2.17 M aqueous solution of MgCl. (MM: 95.211 g/mol) if the
density of the solution is 1.863 g/mL?

woe |.OOO L so\n = 2. 1N o) o
|L= “)()O\N\L (L‘%SQ} - 1%L3 SC)\V'\ Answer: I l 2’2

217wl “_'?;Vi—;‘T% = 20b. bla solute

= . L3634 k
\.%us% Soln - 9\ou.u’«asolu+c= 1 8L 39 %wwuﬁ b J

O mol - _A.Mwle] \
= o Rae TSh3hkg - 31001 m |
b.) What would be the freezing point of this solution? Report your answer to two decimal

places. ! =
M%C\L o Answer: ___ 131°C

T=0-2310a°%C = —13l°C

2.) Given the following set of data for the reaction A + B 2> C:

Experiment | [A] (M) | [B] (M) | Rate (M/s)
1 0.10 0.10 2.56
2 0.20 0.10 5.11
3 0.20 0.20 10.20
S+
a.) What is the order of reaction with respect to A? Answer: l
Expa 20\"™M_ S.\)
_.._P_— [_O/.——- - = am—_;_ IQIOIU M= l
E)(P \ O\ ‘O 2|6L9 %+
b.) What is the order of the reaction with respect to B? Answer: ]
E;\)L:’)_ _Q;Q thO\ZO ah - ,C,C“o __j
E x Pa O\0 S.01 ' =
c.) \:‘V_hilcls Te';/aé:ejgslafor the&ezctiaral&g;d on all threeﬁﬁspvireirr?ents’.&f)sls M-l - '
A
™ . 10267/ o ASLKS
Expl: Q‘SL_O (s t’xpa: 5.1)"ls EXP:”__LQ_ZQ_Q A & ;636“""5-'
(6.10% [6/0P) (6:20M)(6.10R) (o2 Gegwts
= 35l Mm-S - 2555m'8™ - g55 M8 6b5[3
d.) Write the rate law for this reaction: Rate = - 2655
= -l ) - .
Version A Rode=assswls! [4) ’:@ CHM112 20245 n-ls
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3.) a.) Use the graph below to determine the Activation Energy of the reaction.

B R PR v |
| ‘., Eo= ~ 5\0‘PQ % R
: j - (1484 K)(G\SNX\D') K‘le KB
o " 13,33 5 |

b.) Use the Activation Energy from part a to answer the following question. If you did not get an
answer for part a, make up a value, write it in the answer line for part a, and use that number to
answer part b. Question: At 45°C, the value of k for the reaction is 0.447 s-1. At what
temperature in degrees Celsius will the value of k be three times the given k value?

le. on A1 _,L Answer: |Lla LQ o(,
Y > R LT "7 ki=suns

B, = 3ous )= 13y 57 TILFABIS

- = 318.ISK
" (QWB: ARl (C 1 | ;}
VHE ) gk L T2 3119

- 1,09% = 49N (57 — 0 603113 K
g K |L\gq\.1\{é

— 0. 00013 K- =
FOL00JIUY 1§

4.) Use the graph below to answer the following questions.

- 0.00240%2 K~

L B
6 .063462K

= |5.96kk -3
214, k1L°C

-

y =-0.135x + 16.7

Reaction Order

y R? = 0.9959 a.) What is the order of the reaction?
ol ..
O 5
w0 ey Answer: _ =€ O
g : e,
S b.) What is the value of k?

0

0 20 40 60 B0 100 120
time (s) Answer: + 0. l?)5 M/S

c.) If the initial concentration was 2.41M, what was the concentration after 10 seconds?

2ex0 o¥dn: (A)= —ht + CA)
° Answer: lO'.Q tJ\

LAY == (0135M12)(168) + aHIM

= = 39 M 4y M
= .OL M

Version A CHM112 2024S
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5.) A first order reaction has an initial concentration of 2.48M. After 10.0 minutes, the
concentration drops to 1.76M. _
a.) Calculate the rate constant. Answer: O 3L| Z) "2\ a ‘

1Stovdin! Un(A) = -kt + L0 CA)s

Ln 106 = = (R (10.6wan) + Lin [2.4E)
0,993 = —Clrz_\(l()‘()mm\ + 0.9002

_6\0[089‘1-0 - 0900
_0.34a%L =~k (16.D0Rn) o = 0. 3UAq L min~!
—1o.0mn IS0
b.) What is the half-life for this reaction? Answer: aO- a ARVA
‘E/I = O\ LQqS
Tk
- 6,43 - - aa 20l MmN

3.6 lwain

6.) The reaction 2Q + P - 3W + Z has the rate law: rate = k[Q][P].
a.) Which of the following options is the most likely mechanism for this reaction?

Option 1 Option 2
Step 1: Q + Q 3. + 7 rake = RCSP? Step 1. Q + P >+ z Todt= RIBYCP)
Step 2: %+ P> 3W —— vodte> ke [{ILF) Step 2: %+ Q> 2W____ voke=k A |
o R%“’:&‘*’*Z T3 28+ 5 AWF2

ption S ption 2
Step1: Q + P 3¢ + 2wvak=hf§§fﬂ” Q+Q>X+W Vvok= k(O
Step 2: ¥+ QOXW+2Z  vede=\e [ XA X+P>W+Z ok =k

A& +7P 3wt "o A8 +P S qw+2
R yes Answer: Op'hou\ 3

b.) Briefly describe two pieces of evidence which support your answer.

(DT sheps add upo +Ho ovenall bolanad egoahon

() o vodt ¢ Stup 4 mestdnan Ha vade o e
ol Aachon
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7.) What is the vapor pressure above a solution containing 35.59g fructose (180.1559 g/mol)
dissolved in 100.0g of water (18.01528 g/mol) at 20.0°C? The vapor pressure of pure water
at 20°C is 17.5 torr.

(PO\; Y '—Po Answer: 1% ‘q fo
o = 0ol SO
(0 B,0% d fructose)

Q.,0: lOD\Oa(,\_"“_\P_L‘b = 5.550% mol

%.6\92%
\\mo\ 0. 19199 Mo
Fouchow: SO (\%a lsS‘igS |

o = _ 09368 mo ) _ 55508 md - 5 0L
(5550 mol 40141550 ) 5. NS TSmO

Po. = (O.C?USMQ(I’)-S—!DWB
= L. &4%0 vorr
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