MULTIPLE CHOICE (2 pts each): Write the 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) What is the oxidation number of sulfur in HySO49 1)
a) +6 b) +4 c)-6 d) -4

2) The study of the speed at which reactions occur is referred to as 2)
a) thermodynamics b) kinetics
¢) mechanistics d) linguistics

3) For the instantaneous reaction A+ 2B — C + 4D, if B disappears at a rate of -5 M/s, 3)

how fast does D appear?

a) 10 M/s b) 5 M/s c)2.5M/s d) 4 M/s

4) How many valence electrons are present in phosphorus? 4)
a)2 b) 4 c)3 d)5

5) For which type of reaction is the half-life independent of initial concentration? 5)
a) zero order b) second order
c) first order d) third order

6) What volume would contain 15.6 g of a material with a density of 32.9 g/L? 6)
a) 0.474 mL b) 0.513 mL c)513mL d) 474 mL

7) What volume of a 15.8 M solution would you need to make 500.0 mL of a 0.700 M 7)

solution?

a) 11.3 mL b)22.2 mL c)11.3L d)222L

8) Which type of elementary reaction is likely to be the fastest? 8)
a) bimolecular b) termolecular ¢) unimolecular
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SHORT ANSWER (14 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 figures. Write final answers in designated locations when indicated.

1) (a) What is the order of the reaction shown in the following graph?

Answer a:
(A]
t(s)
Use the graph below to answer the following questions.
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(b) What is the activation energy of the forward reaction? Answer b:
(c) What is the activation energy of the reverse reaction? Answer c:
(d) What is the energy of the transition state? Answer d:
(e) Is the reaction exothermic or endothermic? Answer e:
(f) What is the overall energy of the reaction? Answer f:

(g) Add a curve to the graph representing what the energy would look like with the addition of a
catalyst.
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2) You conduct a series of experiments on the reaction A+ B — C and obtain the following data:

[A] (M) [B] M) rate (M/s)
Expt 1 0.10 0.10 2.48 x 10-3
Expt 2 0.10 0.20 4.96 x 10-3
Expt 3 0.20 0.10 9.92x 10-3
(a) What is the order of the reaction in A? Answer a:
(b) What is the order of the reaction in B? Answer b:
(c) What is the overall reaction order? Answer c:

(d) What is the value of k? (make sure to show ALL work!) Answer d:

(e) What is the rate law for this reaction? Answer e:
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3) (a) How many moles of H' are present in 25.3 mL of a 1.6M solution of phosphoric acid
(H3P04)?

Answer a:

(b) Write formulas for the following compounds:

1.) lead (IT) bromide

1i.) potassium oxide

1i1.) carbon tetraiodide

(c) Name the following compounds:

1.) MgBr)

ii.) CrpS3

iii.) PO3

4) Calculate the Activation Energy for the reaction used to generate the following graph.

Inkvs1/T

Answer:

CHM 112 2019S A



5) a.) The reaction A + 2B — C was found to have the rate law: Rate = k[B]2. The following two
mechanisms have been proposed:

Mechanism 1: Mechanism 2:
A+B—-D B+B—D
D+B—C D+A—C

1.) Which is the correct mechanism? Answer i:

Briefly explain your choice.

ii.) What is the rate limiting step (write the elementary reaction)?
Answer ii:

iii.) What is the rate law for the rate limiting step? Answer iii:

b.) A reaction proceeds through two elementary steps with the following rates:
Step 1: 3.87 x 10 -5 M/s
Step 2: 6.28 x 10 -7 M/s

1iv.) Which is the rate limiting step? Answer 1v:

Briefly explain your answer.

v.) What is the approximate rate of the overall reaction?  Answer v:

6) After 3600s, the concentration of a 2.5M solution has decreased to 0.86M. If the reaction is zero

order:
(a) What is the value of k? Answer a:
(b) What is the half life? Answer b:
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MULTIPLE CHOICE (2 pts each): Write the 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) What is the oxidation number of sulfur in HySOy49 (+(Y(7) + & + (-2(H =0

@ b) +4 o6 d) -4
3 +9 "%’ =0 2= b
. . . —=0 R
2) The study of the speed at which reactions occur is referre% to as
a) thermodynamics (b)kinetics
c) mechanistics d) linguistics

3) For the instantaneous reaction A + 2B — C + 4D, if B disappears at a rate of -5 M/s,
how fast does D appear?

@) 10M/s> b)SMs ¢) 2.5 M/s d) 4 M/s
_s(d)= -10

4) How many valence electrons are present in phosphorus?
2)2 b) 4 ¢)3

5) For which type of reaction is the half-life independent of initial concentration?
a) zero order b) second order
first order d) third order

6) What volume would contain 15.6 g of a material with a density of 32.9 g/L?_
a) 0.474 mL P lL_b)\O.SlB»mL ¢) 513 mL d) 474

15-LaZay) = 0.4 L (L22Ms Y= YU miL
7) What volume of a 15.8 M solution would you need to make 500.0 mL of a 0.700 M
solution?

a)113mL ‘ 9 113L d)222L
(5.8 MY =670 MY(500-0mL) %= 57,9 ml

8) Which type of elementary reaction is likely to be the fastest?
a) bimolecular b) termolecular @.mimolecular
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SHORT ANSWER (14 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 figures. Write final answers in designated locations when indicated.

1) (a) What is the order of the reaction shown in the following graph?

Answer a:_ZAN 0D
[A] conC.vs.-hme is |inegur
t(s)
Use the graph below to answer the following questions.
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(b) What is the activation energy of the forward reaction? Answerb: A, L e
b RT3-38ET = Q. b RS
(c) What is the activation energy of the reverse reaction? Answerc: Mok
L.l RS~ 15 Y =Y, kS
(d) What is the energy of the transition state? Answerd: (0. | RS
(e) Is the reaction exothermic or endothermic? Answere: €XOthormiie
(f) What is the overall energy of the reaction? Answer f: T 91 B3
.5k ~23.5EI = - ARSI

(g) Add a curve to the graph representing what the energy would look like with the addition of a

catalyst. el A

{ O‘f\%

CCH'DV"\\IC& lbuyers Soo
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2) You conduct a series of experiments on the reaction A+ B — C and obtain the following data:

[A] (M) [B] (M) rate (M/s)
Expt 1 0.10 0.10 2.48 x 10-3
Expt 2 0.10 0.20 4.96 x 10-3
Expt 3 0.20 0.10 9.92 x 10-3
(a) What is the order of the reaction in A? Answera: _ Se cond
o\ T
é—qﬁﬁ‘;‘?‘lﬁ _ 9y »I10 s
r T CAne % 03M]
Lo \@m B8 XIO0=Ms
A= =
(b) What is the order of the reaction in B? Answer b: ‘"V\ ¥ g‘

[6.10M B TR S ST L S
2™~ n-=| o
(c) What is the overall reaction order? Answer c: 14 C‘_j

A+l =7

(d) What is the value of k? (make sure to show ALL work!) Answerd: 4. 17T M*S~ !

exprl: AUExIoEz R(OJOM0IOM) f= 2.4F M-?s!

I

” ~Zo-|
evptas 4a6x167 M = k(0.0 (0.20m) k2 AHEMTS

\ / , - o) «‘Zg-l
expt3ds, 992 %167 M= k{@sg()rr..)g(('}.w)lnV, k‘ﬁﬂ’_"_’_ e
Ay pes? [z = M
e p-ic- A .
(e) What is the rate law for this reaction? Answere: Rode= A4§MS™! [ [l
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3) (a) How many moles of H™ are present in 25.3 mL of a 1.6M solution of phosphoric acid

(H3POy4)?
l LQ mo! k{gPOL AnSWer a: 01 la YY\O‘
| L R 0.0388L = 0. O4OHE mol HyPOy (3“”‘)‘ "Nz @14l mo
Mol RgPOy >' ' -
(b) Write formulas for the following compounds:
g =]
1.) lead (I) bromide Pb Br
oy T t\ . ‘%1
ii.) potassium oxide 1< ;G
iii.) carbon tetraiodide
) - CT Y
(c) Name the following compounds:
1) MgBry Mc\canegl bra bromide
BC25 oy emiom (1) suthde
#)P03  Phosphorus i oxde
4) Calculate the Activation Energy for the reaction used to generate the following graph.
Ik vs 1/T
o _3_(3 00 X1072,-3. 003 — (.00 "C’S-CO) . —3.00
j'& (Q 351107°76.0) (;Z A5 X \OTE’Z.OOX(O—\%D A.9 MOA‘(
H ' ‘.-__ =" ,:23000 K
000 '-,_
i2on ] ' 1 \ ¢ v t s[ = *‘ECL/K LO”-; _SlUPQ'Y‘VZ
Ooafeld  SI0EQ04  tOOF G2 150003 20E0d  FEEO0F 100F 03 (;pé \L / [ \¢
. £, = 12,000 K% &3 a0
= qq g o
Answer: 99 %00 0 [vvol
(Any 3«/@W on your evam gl or 9.9% %10 I mol
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5) a.) The reaction A + 2B — C was found to have the rate law: Rate = k[BJ2. The following two
mechanisms have been proposed:

Mechanism 1: Mechanism 2: »

A+B —D=Ro¥ = k[ADD B+B—D = Role = ke L\
D+B—C= Ro= RINI(E] D+A—C = ade =l CRICAD
i.) Which is the correct mechanism? Answeri: Meahauniem 2

Briefly explain your choice.
(7 \ 2
Mt hore a step wl Rode = kA1

ii.) What is the rate limiting step (write the elementary reaction)? R
Answerii:. B+ B>

iii.) What is the rate law for the rate limiting step? Answeriii: Pole = R [ B’BQ

b.) A reaction proceeds through two elementary steps with the following rates:
Step 1: 3.87 x 10 -5 M/s
Step 2: 6.28 x 10 -TMJs

iv.) Which is the rate limiting step? Answeriv: &0 2
Briefly explain your answer.
Slower gicp w ede Wachn
v.) What is the approximate rate of the overall reaction? ~ Answerv: _(0.d& » 10~ Mg

6) After 3600s, the concentration of a 2.5M solution has decreased to 0.86M. If the reaction is zere
order:

-4
(a) What is the value of k? Answera: H.L 107" /S

Zexes ovdaxrt  [AA:= —t+ [Als

[0.907 = —k (30002) + [ 25N

—2.5M — 2. M 4
FUS| . -1H
T b —le(3u603) e =4.530 10 s
—3u00s ~2e0ls
(b) What is the half life? Answerb: 4100 s
g _ 2. RIO*S
. 4. LA s Ml 8.
e S TR TOPERTIAIN
. g
.16 s
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