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Each problem in this section (multiple choice) is worth 2.5 points!

The volume of agas is proportional to the temperature of agas is known as

A) Avogadro’s Law

(jTcharles's LayP^
C) Boyle’s Law

D) Ideal Gas Law

Qi .

, A - A
T i

]/ 0^ I

Q2. Identify the major ionic species present in an aqueous solution of FeCla:

A ) F e ^ 3 C l -

B) Fe2%3 Cl-

COFeAAO
D) Fe3% 3Cl3-

HiP
3 C \M

^Ft Co.^ t

Q3. For which of the following acids is chlorine in the +5 oxidation state?

A) HCIO2

cAhcioT^
C) HCIO4

D) HCl

'>. C-L̂
H O O ,

V

Ct -6-5')o..rJl cUy .0 =(41^ ^ ^ fn S b

Q4. How many moles of water are produced when 1.0 mole of NH3 reacts according to the

following chemical equation?

4 N O + 6 H 2 O4 N H 3 + 5 O 2 ■>

A) 0.67 moles

B) 1.0 moles

C) 1.3 moles

6^oi f-AO /v‘5«aoIĵ OIV\01 MHjV

môes
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QS- A20.00 mL sample of o.ioi 5Mnitric acid is introduced into aflask, and water is
added until the volume of the solution reaches 250. mL. Wliat is the concentration of
nitric acid in the final solution?

A) 3.25 Xiq-^M

C^̂ 12 X10-3 M
C) 0.406 M

D) 5.08 X10-4

M,V, =A1iVi
L -r0. tOiSM X. 3.0'QQ ●4^

!

\ / U

Amixture of three gases has atotal pressure of 1.82 atm at 298 K. The mixture is foundQ6.

to contain 1.27 mol CO2,3.04 mol CO, and 1.50 mol Ar.

What is the partial pressure of Ar?

A) 0.258 atm

B) 1.50 atm

7T>TA»_A r

=

l - 5 o

_ Q . t v 7 0

\ v r I ' 8
atm^CQ I0 . 4 7 0 | U t

D) 0.824 atm

Avolume of gas occupies 1.40

occupy at the same temperature and 380 mmHg?
A) 700 mL

B) 1,050 mL

C) 1,140 mL

C5̂ ,8oô nL

Q7. 103 mL at 25 °C and 760 mmHg. What volume will it

Rv.-_py,( <

J2 . - 8 0 K f oChoose the statement below that is false:

A) aweak acid solution consists mostly of non-ionized acid molecules

B) non-electrol3rte solutions do not conduct electricity

astrong acid solution consists of only partially ionized acid moleculeŝ
D) astrong electrolyte completely dissociates into ions in water

a-'IDO %

Q8.

jLziaci'cxA 0

0
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The following equation represents the formation of nitrogen dioxide, amajor
component of smog:

Q9.

2 N O + O 2 2 N O 2

If 0.88 mol of NO is reacted with 0.79 moi of O2 to produce NO2, the limiting reactant is

- ( . 4 ,
(uA.ol

B) O2

C) NO2

jiMf is e\cf^eJ
{ N)02_

0 ' 8 S ^ ^

Y(C(J>
D) both NO and O2

You have tw'o HCl solutions, labeled solution Aand solution B. Solution Ahas agreater

concentration than solution B. Which of the following statements is true?

Q i o .

If you have equal volumes of both solutions, solution Bmust contain more moles
^ 0

A)

of HCl

If you have equal moles of HCl in both solutions, solution Bmust have agreater
volume.

To obtain equal concentrations of both solutions, you must add acertain amount
of water to solution B.

Adding more moles of HCl to both solutions will make them less concentrated.

B)

C)

D )

Qii. Wliich combination of solutions will result in asolid being formed?
A^CUi'i -V H’OOjfoj)(̂ jAĝ sCaq) +HCl(â

B) HBr(aq) +LiHCOsCaq)

C) NaCl(aq) +Na2C03

D) NH4N03(aq) +Kl(aq)

Qi2. Wliich substance would cause litmus to turn blue?

■o r »■

A) NaCl(aq)

B) NH4N03(aq)

C) HC2H302(aq)

■D)LiOH(aq)
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Qi3. 13.8 gof LiBr(s) is dissolved in water, so that the total volume is 250. mL. What is the
molar concentrat ion of the solute?

A) 0.159 M

(B)̂ a636M3
C) 0.0006 M

Q14. For the following redox reaction:

t o

X i )
n _

\ 1

6fe‘84-̂
t oo

^ 0 . \ S 3 ^D) 0.0552 M m o
I o o o m ( -

k ; 5 /\kM<>

2Fe^+(aq) +2H^^(aq) +H202(aq)

The reducing agent is

2Fe3+(aq) +2H2O0)

n r- - C A u K / b0 ' i \

F< L - \B) H2O2

C)

D) Fe3"^

Q15. Calculate the density of C02(g) in the atmosphere of Venus, where the temperature is

467 at apressure of 93 atm. PC^674g^ lA} Ĵ T = 0

cK^ pB)3.69 X107 g/L

C)107 g/L

D) 2.33 X107 g/L

0 V 7 t t O . K

C -
2^0 -JoL]fc:2to

Q16. How many moles of LiBr are contained in 20.00 mL of 0.500 MLiBr(aq)?

- 6 q . 5 / L

A) 10.0 mol

mofĵCi) 0 . 0 1 0 0

Ot̂ OOmo I_Q_O10O^OtOO.v^L Iv m O

C) 40.0 mol

D) 0.0250 mol
(OoO 1 U -W A
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Qi7- Wlien dealing with gases, standard temperature and pressure corresponds to:
Ca) 1atm, o

B) 1atm, 100 °C

C) 760 mmHg, oK

D) 760 mm Hg, 100 K

Q18. Wliich of the following elements is adiatomic gas at room temperature and pressure?

A) argon

B) boron

C)carbon

(̂ )chlorine

Q19. Which net ionic equation cannot be correct?

A) Ag+(aq) +Cl-(aq) -

B) H^(aq) +OH"(aq)

AgCl(s)

^H20(1)

(̂ ) Na2~*̂ (aq) +Cl2~(aq) ^NaaChCs) ^
D) 3Ca^^(aq) +2P043“(aq) ^Ca3(P04)2(s)

» \ 0

fc . i l

Q20. What is the best piece of glassware to use when preparing asolution of known
concentration in the lab?

A) Erlenmeyer flask

B) graduated cylinder
C) beaker

/ o

D) volumetric ClAOWv̂r \
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Each problem in this section (short answer) is worth 10 points!
A i i w o r k m u s t b e s h o w n t o r e c e i v e c r e d i t !

You must use the factor-label (conversion-factor) method for all conversions!

Be sure to include units where applicable!

All numeric answers must be rounded to the correct number of significant figures!

. .

Q21. Provide acorrectly balanced reaction equation that shows the chemical reaction that
takes place when an aqueous solution of iron(II) bromide is mixed with an aqueous
solution of potassium carbonate. In addition, provide the correct full ionic as well as the
net ionic equation for this reaction. Be sure to show all state symbols and
charges where appropriate.

Complete Balanced React ion Equat ion (Molecular Equat ion)
r<. cogc2.X l3rf<,AFeBraCaq) + KsCOsCaq) +

^ r -
t

Complete Ionic Equat ion

Net Ionic Equation

—c (0̂  (s)f c
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Q22. agaseous compound is 30.4% nitrogen and 69.6% oxygen by mass. A5.25-gram
sample of the gas occupies avolume of 1.00 Land exerts apressure of 980. mmHg at
-4 °C.

T =
- 2 . 6 < i K

a % -

Determine the ;

(a) molar mass of the gas

r

- - O .08 t£>6
' r l ^ o o < ^I f

8^'^Y. \»V<Ci

(b) molecular formula of the gas

1 0 0

I - I?0„<,(liMo'^ bJ

lt*tO^ ^ —

Ife-oo^o

S3l . O Ok Jgo.^3 ~ a - o
2 - 0 0 O

D ^ hJO ●J2 .

- l b , - 0 \

Uj. fc.oi ‘i/w.A
28 ^ - 2 -

U-t-o ^

A . /

I

(mo' t .
z .
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Q23. A25.00 mL sample of battery acid (H2SO4) is obtained and placed in aflask, along
with two drops of phenolphthalein indicator. Aburet is filled with 0.100 OM
NaOH(aq) and placed above the acid. If the initial reading of the buret is 0.03 mL, and
the final reading (when apale pink color persists) is 32.13 mL—calculate the molar
concentration (molarity) of the acid.

Show all work, being sure to include units and the correct number of digits at every
step in your calculation.

H2S04(aq ) +2NaOH(aq ) 2HaOO) -f NaoS04(aq)

o

Q) V 52.-10
MaOH ■“

50 ' \ 0 0 0 v u d i I♦feO 6y(0l ( _
_g2--lO«.L

jo,c>n|00t>ti^ o

C\ U
^ ^ 0 ^ 0 1 ^ 0 0

I
^ o . o h ^ i o y y
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Q24. (a) 100.0 mL of 3.00 MHCl(aq) was added to an excess of Na2C03(aq). What volume
of gas should be formed at atemperature of 23 and apressure of 753 mmHg?

2HCl(aq) +NaaCOsfaq) ^2NaC l (aq ) +H20( l ) +COafg )
/

3\UP Z 5>●

\^'OuCg) ^ ĉJj.oOxAol Hc\ Q ' 1 M o f ^ 0vv\<»I C _ Z .(00. OwiA^-tfruUoV f02_ ●- H C lI ( -^OOOo*.C-

L l R b \ <QjSOMoi >0>O8 2JDfe
A\o !* K

= _ A ^£ t -jl/n A - 9

o

^ ' ^ 8 L
u

(b) If the actual volume of gas formed was 3.37 L—calculate the percent yield of the
r e a c t i o n .

i Ja c ,(O0-r l o o

\f o( i/\
o
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Q25- The production of aluminum from bauxite is an incredibly energy intensive process.
Approximately 5% of electricity generated in the United States is used to produce it.

The simplified chemical equation for this process is:

2 A l ^ O a d ) 4 A l ( l ) + 3 0 2 ( g )

Being sure to use the conversion-factor method, showing all work, and using the
coiTect number of digits, please answer the following questions:

(a) If 0.100 mol of oxygen is formed, how many moles of aluminum oxide must have
been used up?

Q-(CO vuo\ ̂2. >●

(b) If 2,240 gof AI2O3 are used up, how many moles of aluminum can be made?

IAV2.O3
 y

A\̂ ô

(c) If 2,240 gof AI2O3 are used up, and 1090 gof aluminum are formed, calculate the
percent yield of this reaction.

VA\ , W & A c ^ A \iAA. t

VA '

\lA& -

A'kfiO/' -
 Y

o , , | W r JT ( 0 00
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3Point Bonus Question

6 6 6 6 6 6 6 < 6 6 6 6 d > a d > < 5 d > 6 6 6 d > 6 6 d x d 6 A 6 A 6 6 6 6 6 6 6 6 6 6 6 6

Name three strong inorganic acids.
/VJl'+At J(hcifa^)

CH6<- fag,' ^
aci'cA

fJ {KM0;fô (̂
JfM;SQc4.(OgN)

(ho Oi^(of)) Olojt
E x a m c h e c k l i s t :

"(oJax.̂ 'Iĉ '̂ c a c k1 . a c (

actc)b̂ uwAic2. StAl>;̂ 1An r oC A c t

VcUonc CaC{(A ( c3 .

(Check the boxes to certify the following:)

□^My full name is written legibly on the front page
P^My correct lab section has been indicated on the front page

^My full name is written legibly on the scantron sheet
0" My exam version (A, B, C, or D) is written on the scantron sheet
0" Ihave shown work for all problems (where appropriate), paying attention to

oSignificant figures /decimal places
o U n i t s

J3^I have used the conversion-factor method for all conversions

P f̂ Ihave torn off the back page (periodic table), Iwill not turn it in with my exam!

Thank you from the Chemistry Professors and Good Luck!
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Partial List of Solubility Rules

Solubility Rules for Common Ionic Compounds
in Water at 25°C

T A B L E 4 . 2

Soluble Compounds Exceptions

Halides of Ae", Hg?'
Sulfates ofAg ,̂ Ca""

, a n d P l r '

. S r \ B a “ \ 1 1 - ; ’

Halides (CI AHr'. !~)

Sulfalcs (SO4 )
? 4. a n d P l r

Insoluble Compounds Exceptions

Carbonates (CO^ ), phosphates
(PO]~). chromates (CrOi").
and sulfides (S“”)

Hydroxides (OH )

Compounds containing alkali metal ions
and the ammonium ion

Compounds containing alkali metal ions
a n d t h e B a ’ i o n

U s e f u l i n f o r m a t i o n :

A / a = 6 . 0 2 2 x m o r

1atm =101,325 Pa =760 mmHg =760 torr

/? =0.08206 L-atm/mol-K

M i V i ^ M 2 V 2

Yi =Yi
T i T 2

P i V i P 2 V 2
PiVi =P2V2

T’l T2

p V = n R T p M = d R T
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