Chem 112-2020 Exam 2 Answer Key Vining

QUESTION 1 Q@L’R{J M

Use the foliowing concentration-time plots to answer the cusstions below
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i} Which reaction goes to complation? ] o
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(f} X\hzch‘ reaction has‘ tihe smallest equilibrium cons(a.n( Q . f/u (‘Q < '/I\l Z(a".’ F}u LT
i) What is the approximate valus of K for reaction 2 "? )

iv) Which reaction has the largest equilibrium constant?
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QUESTION 2

Long Answer Question 4

A student ran the following reaction in the laboratory at 428 K
PCls(g) ===== PCl3(g) + Cl2(g)
When she introduced 2.71 moles of PClg(g) into a 1.00 liter container, she found the equilibrium concentration of PClg(g) to be 2.68 I,

Calculate the equilibrium constant, K¢, she obtained for this reaction.

Attach File Browse My Computer Browse Content Collection

Pl = PCl; 4 Cls
T 2.3 O D
c -7 o IR

a6 >

x= 1} - 26g =0-0%

= (AT (oog(o0z)
L] 368

SR 7



QUESTION 3

List three things that can influence the rate of a reaction
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QUESTION 4
The solubilityof-all fapic compounds in water increase with increasing temperature
- True k False
QUESTION §

A reaction profile (not to scale!) for the reaction
CaHa +HCI

CgzH5CI

15 shown below:

E (kJ) — ; .
Z’} a = 710105 k%uu/

C2Ha + HCI

70 /\)l-_
M\\ \l 90/{7/ C2HsCl

Reaction Coordinate

What is the value of the A H for this reaction? kJ/imal

What is the activation energy for this reaction?

kdimol



QUESTION 8

Nitrogen monoxide reacts with oxygen to form nitrogen dioxide. One possible mechanism is:

Step 1 NO + 07 —> NO3 Mo + Ool — %
Step 2: NO3 + NO --> 2 NO> M/ _ ,
Answer without trying to subscript or superscript. . LY, 0 —2 IV O}

Write the overall reaction: -

g AL %= MO,

List any intermediates in this mechanism (enter "none” if none): ,003 -

List any catalysts in this mechanism (enter "none” if none): //D ”

QUESTION 7

| sol et
Long Answer Question: C HSO—‘ 1 C /Uog;l 5 no?

Write the equilibrium expressions for the following reactions: k - .
~ ) nc( U &J

a) HNO2(aq) + H20(l) ===== H30+(aq) + NO2-(aq) (HlUOll

c4,C11°

b) Bra(g) + Clp(g) ====== 2 BrCl(g) o ,
Cﬂé (2] K < (A l Q\ESO |
) AgpSQy(s) ====== 2 Ag™(ag) + 8042'(aq) e 4 - 1 -9
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QUESTION 8 ”c/uo@zo?

Which of the following compounds is expectad to be highly soluble in water
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QUESTION 8

The two principle factors controlling whether a chemical raaction will occur are ‘and

ﬁvam v k"he ’('/;.f

QUESTION 10

Why don't oil and water mix?



QUESTION 11

become more soluble as the partial pressure of the gas over the liquid increases.
‘p . False

QUESTION 12
he equilibrium constant, K, for the following reaction is 5.10 at 304 K.

2 CHyCly(g) ’;ﬁ'ECH‘;ig) ~ CCly(g)

Calculate K at this temperature for the following reaction: /@ /J
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QUESTION 13

CHy(g) - CCly(e) & 2 CHyCly(g) (s

!

Can an aqueous solution of HCI have a negative pH?

L no ’(';\r exqp\.@k) 9\]‘/\ NC}J (AZO%] S 2-0M
. more information is neaded _ {Oy ( 9) < O_ 30

no. but it could for a different, stronger acid

QUESTION 14

What is the pH of a 0.000483 M solution of NaOH? B /0{ 65 -
Whatis the concentration of H30" in this solution? 2.02%/p~1  MHz0*
(Hao' 1= 0 s
o) =0-000t8%
T;ONS 3.3
PH=)4-3.3¢
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QUESTION 15

The term "rate constant” implies that a the value of tha rate con
reaction {without changing the reactants and not adding a catal

.,

QUESTION 16

cl

stant cannot change for a

wrly &4 Tengracdie Change

The following initial rate data are for the oxidation of arsenate ion by cerium(IV) ion in aqueous solution:

AsO3" +2 Ce™ + HyO AsO, 2 Ce¥ + 2 H
3 2V “+

aperinlent [AsO3*],. M [Ce**],. M Initial Rate, M s°!
! fLszaor oast — Tponaet
2 3645107 [0.281 [1.40x10°3
3 1.82x102 10.562 2.81x107
4 3.64x107 10.562 5.61x10°

What s the order of the reaction with respect to Az033 g enter an integar

What is the order of the reaction with respect to cetr Q

What is the overall order of the reaction”?

QUESTION 17

This is the Arrhenius squation

3

enter an integer

enter an integer
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k = Ae EJRT

What does "k" represent?

Whnat does Ea represent?

i Eaincreases, will k increase or decrease?

i Tincreases. will k increase or decraase?
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given reaction. That is, it cannot change For a given
yst) is it true that the rate constant is indeed constant?
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QUESTION 18

The reaction. Z;U& ode mind C%Ql«@ OMQ‘«-)V\ Co ]
NO2 + CO --> NO + CO3 ><1( he mfk ) e{,’(éd.

has the rate law /
rate = k [NO2J2 \L v

What effect on the reaction will doubling the concentrations of both NO and of CO have on the reaction rate?
_rate does not change

yrate increases by 4 time
- rateincreases by & times

. rateincreases by 16 times

QUESTION 19

Two mechanisms are proposed for the reaction

(CH3)C=CHy + Hp0 > (CH3)3COH

Mechanism A: Step 1. (CH3)C=CH + Hy0 > (CH3)3CCH
//.n»""”_\
/ Mechanism B: Step 1. (CH3)C=CHz + H™ > (CH3)3Ct (slow)

Step2. (CH3)3C*+ H0 > (CH3)3COH {fasiy
— r’—\\l—\ e

The experimentally determined rate law is' Rate = k[(CH3)C=CH>][H"]

Which mechanism is supported by the experimzntal evidence?

 Mechanism A

~ Mechanism

. Neither Machanism

Both Mechanizsms

QUESTION 20

Answer without trying to subscript or superscript.

What is the conjugate acid of HSO3™? o , ~ H; §03

What is the conjugate base of NH4™7

L,



QUESTION 21

Long Answer Question 2

For the gas phase decomposition of 2, 3-dichloropropane.

CH3CHCICH,;CICH3CH=CHCI + HCI

1’ i @ Q ) T} Q_)

the rate constant at 713 K 1s 0.00091% s-! and the rate constant ar 748 K is 0.00365 51,

What is the activation energv for this reaction?
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Long Answer Question 3. = )“2 0 Lff/ i (

Consider the following reaction:

COCly(g) =====CO(g) - Cl1(g)

An equilibrium mixture of the three gases at 733 X contains 1.7710°3 M C OClp, 3.16<10° M €O, 2nd 4.74x10 M Cly. What is the
value of the equilbrium constant at 733 K?

What is the value of the equilibrium constant, K2

K = {COACCL}% - (?}(6%’5‘2)( ki ) = OJ glfﬁ

(620 72 "
(Cox i, [,37 200




QUESTION 23

Long Answer Question 1.

Gallium-67 is used medically in tumor-seeking agents. The half-life of gallium-67 is 78.2 hours. If you begin with §1.6 mg of
this isotope, what mass remains after 123 hours have passed? Since the decomposition is a radioactive decay reaction, it is
first order

»g_(, D 683 0.693
- 00t ob?

- = 0.0098C )"
t’; 18,2 h
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13.3mg

QUESTION 24 /em&b'ﬂ"wm((
(U

Consider the following svstem at equilibrium where K.=2.90-10" and AH =198 kI'mol at 1150 K.

B

—
2803(g) T 2802(2) - 04(2)

The production of $04 (g) 15 favored by

i} (increasing or decreasing) the temperature? }V}( Nw\%

ii} (increasing or decreasing) th? vplume‘? “ 77\”"“5"‘1 & ) l’l@(af 0,( ?4.5 on

iil) (adding or removing) S037 4 OM;,\? Prod il %
A Ay, wduil s e

iv) (adding or removing) 02?7 f‘\’- )'WDVVI o



