Exam Il General Chemistry 1T (CHEM 102) Summer 1 Dr. Hahn Exam #

Name 7 {print) Name (sign)
Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions. Multip
choice questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I
obviously cannot grade it. (1 pts print and sign exam)  If you run out of space, please continue on the back page of the
exam and clearly tell me where the remaining answer can be found.

MRS ot e plod NNz ho work
Part1 MULTIPLE CHOICE. Chdose the onefa ltemahve that best completes the statement or answers the question. 2

pts per question, 26 pts pts total)
1) Given the following balanced equation, determine the rate of reaction with respect to [NHz]. 1) ! g

) Rat - 220851
@t ‘+E [T;Is]
A[NH
C) Rate = 1%
D)Rate:-bu%l\?ﬁl

E) It is not possible to determine without more information.

2) Identlfy the solute with the highest van't Hoff factor. 2) !E
A)NHgCl—> {2 L

@E)AI(SOg)3———> =
G KpCOg—3 £ 27
D) HO CHyCH» OH"’—7 c={

BLC__ L -2

3) Place the following compounds in order of increasing strength of intermolecular forces. 3) f

G 3
I CH3CHpCHaCHCH)CH3 I CH3-G€H3 I CH%.CHQCHQ,
H3 H3

ot

AYHL <1<l ,
B)HIzH<I N C—‘qh’l"‘" Cp Hli—
COl<Hl <l

D)I <1l < I ~Rgtes i s Qs 9”‘“00&(,(

@H<III<I }/Y\l/\) ‘? M Ww
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= 208 p= 20 21) mw = 2(7755)

4) Place the fo%ng compo in order of increasi ength of intermolecular forces.

L has smalfest
g@/ce ~ ol Y

has Cclisger?en

Ey' I

A)Fp <Ip <o
B)Cly < F2 < Ip

2 < Cly < Iy
DjIz < F2 < Clp
EYlIp <Clz < F2

5) Identify triple point.
/The temperature and pressure where liquid, solid, and gas are equally stable and are in
equilibrium.
B) The temperature that is unique for a substance,
C) The temperature, pressure, and density for a gas.
D) The temperature at which the solid and liquid co-exist.
E) The temperature at which the boiling point equals the melting point.

6) What is the molality of a ghicose solution prepared by dissolving 18.0 g of glucose, CgH120g, in

1259 g of water? [FW (glucose} = 180.18 g/mol]
A)0.143m B) 0.695 m C) 793 m D) 7.94x 104 m

al vent”
7} Give the term for the amount of solute in moles per Kg of s

A) molarity
B) mole fraction (? O/P 8, 9)
C} mass percent //

& 59k %)

8) Which of the following compounds exhibits hydrogen bonding?
A) CH3()CH3 B) HI D) CH3CI

rcw?mul@’%ﬁ%ai{i ofeD r O N

9) Parts per bﬁhon requires
A)10-3 B) 103 C) 09 D) 106 E) 10-6

10) Pefine freezing,
A) the phase transition from gas to solid
B} the phase transition from liquid te gas
C) the phase transition from solid to gas
D) the phase transition from gas to liquid
G)}he phase transition from liquid to solid
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11} Choose the pair of substances that are most likely to form a miscible solu’aon

A)C6H14andH20 hbe dt%D{U@} {{E-ﬁ

CgHi4 and C1oHagp

D) LiBr and CgHjp
E) None of the pairs above will form a homogeneous solution.

12) The rate-determining elementary reaction step in a reaction mechanism.
A) always the last step
B) the fast step
C) always the second step
D) the faster step
the slowest step

13) Place the following compounds in order of increasing strength of intermolecular forces.

COr Fr

NH2CH3R H/ b@/é,@

A)NH2CH3 < Fp < CO»
B} NHpCHg < COp < Fp
C) COp < NHpCH3 < Fy \) \7@ (/L\ O &t ‘lfﬁlﬁ

D} Fa < NHaCH3 < CO»p

11) @

O NOgand NHACl e Lok have dis Vel Force m»l}

12) §_:_

13) §

(B)F2 < €Oy < NHoCHy r )\’\V‘J 2&‘{5}) o %*

Cop = MW=
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Part IT Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. (40 pts)

1. Intermolecular forces question: (9 pts total, 3 pts each letter)

WIWe S hAS S arng €A/

—

ve

(a)  For the molecule shown, draw a dipole moment arrow for each bond in the molecule. (The dipole
moment arrow should look like ( —+—— )

ﬁ VSEPRT molecular shape = tetr

(b) The dipole moment for the molecule as a whole is [ (zero) or (. (circle one)

(c) The intermolecular force for this molecule is [(London force) or { M or (hydrogen

bonding)] (circle one}

2. For a reaction illustrated below, label (a) reactant (b) product (c) transition state (d) intermediate by
filling in the blank with the appropriate Ictters. You may use each letter one time, many times or not at all.

(9 pts)

energy

I
!
|
i
l
I
!
i

reaction progress
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3. For the following reaction mechanism and the overall reaction, give the expression for the rate law.

You do not need to have the expression in only reagents given in the overall reaction. Assume all reactions
including the overall reactions are irreversible. 1am using letters A,B,C,... etc. to represent some molecule
in the reaction mechanism and overall reaction. (8 pts) '

k
2A+3B =2 ﬂ elementary reaction mechanism step (1) slow

&7

ka
}D/ + 2E > F + 2G clementary reaction mechanism step (2) fast

2A+ 3B +2E = F+ 2G overall reaction

@e—@f &Ff-'
b O Tl

4, For the overall reaction given, show the rate expression using A [ O; (g)] and change in time. (6 pts)

20:(@) > 30; ’Uﬂ@
L, ANk

.:AA CO

*fall reaction (Mot-reaction mechanism step, the overall reaction), Given the
concentrations and rates, give the order of the reactant by circling the order for the reagent given. You
should assume an irreversible reaction. (note: I made up these reaction rate and concentrations to illustrate
the point so the rate will not experimentally fit the date shown below.) (4 pts each, 8 pts total)

IO (g) + Ch(z) > 2CINO; (g) (ch«/{@w‘ft ( (SQ %J;[e C/UCLJ
[NO: ] [CL,] mate &’% Iy, SJ /&, onl/,
3 2 N4 ’ e>
2 3 16§ M C - l/ﬁjép
2 6 32
d fthiNol'O>§i('1 ) - a0l
order of the is{(zer e) (circle one 5 ? f
order of the [Cl;;]2 is (zero {{one) {circle one) TLU = &\ TC/‘/Q; [(’FL)
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PartIIl. Long Answer Please show work for full credit and to receive partial credit. (35 pts)

**%* Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything,****

1. Hyou want to heat 36.7 grams of liquid water from 75.2 °C to 100.0 °C, what is the heat required, q ?
(q=m C AT, C yaier=4.184 Ji2°C, (10 pts)

AT= (0007 = 15.2°C= 265

g = (1) e L) (a4s)

2. (a) For a 0.125 molal aqueous Fe;(SOq); solution, what is the boiling point elevation ? (A Ty =1
xmxKy Ky=0.512 °C/m, You should assume complete dissociation of the Fey(SO4); in water. (9 pts)

=

éTb9

(b) ~ What is the boiling point of the solution in part (a). (beiling point of water is 100.0 °C) (2 pts)
2 o 0,
be Golubw )= [00,0°% ¢ 0.32°c= /oo 32°C
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3 You have 23.7 grams of Li Br (molar mass = 86.84 g/mol) and dissolve it in 500.0 mL of water
which results in a 520.2 mL of total solution (density of pure water=1.00 g/ mL ). (I made up these—
numbers so these numbers do not fit experimental data.) (12 pts, 6 pts each) @

(a) What is the molarity (M) of the solution ? (show work) /}’\ :é} M 9/6/:} C ﬂ”"

4 irples Lid = 2;79>C 0 (.5, fé@»‘“?ﬁ(uyfw\
B‘Gf@?aﬁ, 0,272 me|
Cibr

4 [(bers, = G200 ml < W le

Wl O, &7; W%é/ﬁ?ﬁ -
05202 ¢ - O"?U“?/‘/\

(b) What is the molality (m) of the solution ? (show work)

N noles spluk
kg polient
| (2

ey = G000 Ny, Lokl {6y
\L%S vat M%%D 0005@\ o

cggaleent = @‘S\ooo /Cg/%@
- @L&’?BMLMZV” 0.5 &l C,/@
0.5 000 ZLQ (s lal: @)
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Exam Il General Chemistry It (CHEM 102) Sumumer 1 Dr. Hahn Exam #

Name (print) Name (sign)

Please show work for partial credit and full credit on the Long Answers and in some of the Short Answer Questions. Multip
choice questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I

obviously cannot grade it. (1 pts printand sign exam)  If you run out of space, please continue on the back page of the
exam and clearly tell me where the remaining answer can be found.

PartI MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (2
pts per question, 26 pts pts total)

1) Given the following balanced equation, determine the rate of reaction with respect to [NH3]. 1)

Nz(g) +3 Ha(g) — 2 NHza(g)

2A[NH3]
A) Rate =- T
1 A[NH3]
B) Rate=+ E —A—t—
1 A{NHz]
Q) Rate = = -j“ T
2 A[NH
D) Raie=+ —'—-'[*A-t—?,]

E) It is not possible to determine without more information.

2) Identify the solute with the highest van't Hoff factor. 2)
A) NH4Cl
B) Al2(504)3
C) K2COg3
D) HO CHaCHy OH
E) LiCl
3) Place the following compounds in order of increasing strength of intermolecular forces. 3)
H3 Q3
1. CH3CHyCHyCH2CHCHy . CHz-GCHj3 HIL. CHz«>CH>CHz
éHg H3
Al <1<l
BIIl <O <1
OQi<Oli<I
DI <<l
EYT <M <1

Dr, Hahn General Chemistry Il Lecture Exam I Summer I 2013 page 1



4) Place the following compounds in order of increasing strength of intermolecular forces. 4)

Fp Iz Cla

A}Fs < In» < Clp
ByCly < Fop<In
CyFy < Clp <1Ip
D)I» < F2 < Cly
EyI <Clp < B

5) Identify triple point. 5)
A) The temperature and pressure where liquid, solid, and gas are equally stable and are in
equilibrium.
B} The temperature that is unique for a substance.
() The temperature, pressure, and density for a gas.
D) The temperature at which the solid and liquid co-exist.
E) The temperature at which the boiling point equals the melting point.

6) What is the molality of a glucose solution prepared by dissolving 18.0 g of glucose, C6H120s, in 6)
125.9 g of water? [FW (glucose) = 180.18 g/mol), density water=1g/ 1 ml ]

A)0.143m B) 0.695 m C) 0.793 m D) 7.94x 10-4m
7) Give the term for the amount of solute in moles per Kg of gol vent 7)
A) molarity

B) mole fraction
C) mass percent
D) mole percent

E) molality
8) Which of the following compounds exhibits hydrogen bonding? 8)
A)YCH30CH3 B) HI C) NH3 D) CH3Cl1
9) Parts per billion requires a multiplication factor of . 9)
A)10-3 B) 103 ) 109 D) 106 E) 10-6
10) Define freezing. 10)

A) the phase transition from gas to solid
B) the phase transition from liquid to gas
C) the phase transition from solid to gas
D) the phase transition from gas to liquid
E} the phase transition from liquid to sclid
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11) Choose the pair of substances that are most likely to form a miscible solutior. 11)
A)CgH14 and H2O
B) CgH14 and C1pH2g
C} N2Gy and NH4Cl
D) LiBrand CsHy2
E) None of the pairs above will form a homogeneous solution.

12) The rate-determining elementary reaction step in a reaction mechanism. 12)
A) always the last step
B} the fast step
C) always the second step
D} the faster step
E) the slowest step

13) Place the following compounds in order of increasing strength of intermolecular forces. 13)

CO2 Ea NH>CH3

A}yNH2CH3 < Fo < CO»
B) NH>CH3 < CO» < Fp
C) CO2 < NHoCH3 < Fg
D) F2 < NHpCH3 < COp
E) Fp < CO9 < NHoCH3
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PartII Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. Some questions may require that you show work. If you do not
show work, you may lose points. (40 pts)

1. Intermolecular forces question: (9 pts total, 3 pts each letter)
]
tigy VSEPRT molecular shape = tetrahedral
I e

(@)  For the molecule shown, draw a dipole moment arrow for each bond in the molecule. (The dipole
moment arrow should look like (_[.ﬂ )

(b) The dipole moment for the molecule as a whole is { (zero) or (not zero) ] (circle one)

() The intermolecular force for this molecule is [(London force) or (dipole-dipole) or (hydrogen
bonding)] (circle one)

2. Fora reaction illustrated below, label (a) reactant (b) product (c) transition state (d) intermediate by
filling in the blank with the appropriate letters. You may use each letter one time, many times or not at all.

(9 pts)
,)

() )

energy

reaction progress
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3. For the following reaction mechanism and the overall reaction, give the expression for the rate law.
You do not need to have the expression in only reagents given in the overall reaction. Assume all reactions
including the overall reactions are irreversible. 1am using letters A B,C,... etc. to represent some molecule
in the reaction mechanism and overall reaction. (8 pts)

ki
2ZA+3B - 2D  elementary reaction mechanism step (1) slow
k;
2D + 2E =2 F + 2G clementary reaction mechanism step (2) fast

2A+ 3B +2E =2 F+ 2G overall reaction

Rate =

4. For the overall reaction given, show the rate expression using A [ O; (g)] and change in time. (6 pts)

20:(g) 2 30:(p)

5. For the following overall reaction (not reaction mechanism step, the overall reaction), Given the
concentrations and rates, give the order of the reactant by circling the order for the reagent given. You
should assume an irreversible reaction. (note: I made up these reaction rate and concentrations to illustrate
the point so the rate will not experimentally fit the date shown below.) (4 pts each, 8 pts total)

2NO;(g) + Chi{g) = 2CINO,(g)

[NO; ] [Ch] rate
3 2 g

2 3 16
6 2 9

2 6 32

order of the [NO; ]is (zero) (one) (circle one)
order of the [Cl,] is (zero)(one) (circle one)
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Part 1. Long Answer Please show work for full credit and to receive partial credit, (35 pts)
*#*% Please attempt every problem for partial credit. You will get no partial credit if you just rewrite
the question with no change in anything,**%*

1. If you want to heat 36.7 grams of liquid water from 75.2 °C to 100.0 °C, what is the heat required, q ?
(q=m CAT, C yar=4.184 J,g°C, (10 pts)

2. (a) For a 0.125 molal aqueous Fey(SOy); solution, what is the boiling point elevation ? (A T, =i
xmxKy Ky,=0512 °C/m, You should assume complete dissociation of the Fe,(SO,); in water. (9 pts)

(b) ~ What is the boiling point of the solution in part (a). (boiling point of water is 100.0 °C) (2 pts)
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3 You have 23.7 grams of Li Br (molar mass = 86.84 g/mol) and dissolve it in 500.0 mL of water
which results in a 520.2 mL of total solution (density of pure water = 1.00 g/mL ). (I made up these
numbers so these numbers do not fit experimental data,) (12 pts, 6 pts each)

(a) What is the molarity (M) of the solution ? (show work)

(b} What is the molality (m) of the solution ? (show work)
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