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Please 0check the box next to your correct section number.

S e c t i o n # ; n1. (Mon Lab, ii:io AM -1:55 PM)

□2. (Wed Lab, 11:10 AM -1:55 PM)
□3. (Tue Lab, 11:00 AM -1:50 PM)
D4. (Thu Lab, 11:00 AM -1:50 PM)

F l e e m a n

N a p p c r

Multiple Choice: / 5 0

/ l oQ21:

/ 1 0Q 2 2 :

/ 1 0Q 2 3 :

/ l OQ 2 4 :

/ l OQ 2 5 :

/ 3B O N U S :

/ 1 0 0T O T A L :

— 1 —

Andrew M. Napper
1



^ ^ d U b U I ^ ^ ^ U I ^ ^ ^ b ^ ^ & ^ U U U U U U b ^ i d l

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

^ ^ ^ ^ ^ ^ ^ ^

7 ^

Which process involves the transfer of electrons?
A) double-replacement

{̂ B̂̂ xidation-reactiorT̂
C) acid-base neutralization

D) condensation

Q i .

Q2. How many moles of C12H22O11 are needed to prepare 2.50 Lof 0.300 MC12H22O
so lu t i on?

A) 0.430 mol

(̂ B .̂750 mop
C) 8.33 mol

D) 0.120 mol

1 1

O 0 ‘ 1 - ^ 0 v n a O

L

Q3. Using the following equation:
- R^1X,

FesOsCs) +3HaCg) 2Fe(s) +3H2OO)

How many moles of Fe can be made from 6moles of H2?

C ) 6B ) 9 D ) 2

Q4. Which of the following substances is not an electrolyte?

A) LiNOa Xo^h.io

(B)C^ —
C)KC1 IsvMt.sol
D) MgBr2 , J » '

u )lerwJU (<T fH a f t
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This piece of glassware to the right is called a:
A) volumetric pipet
B) Erlenmeyer flask

C) volumetric flask

P) buret ^

Q5- i
i

- i

r I
GEG&

TZ2
A

DQ6, Astudent inflates aballoon with helium and

then places it into the freezer. The student

should expect

A) the balloon’s volume to increase

B) the balloon’s number of moles to increase

the ballon’s volume to~de5̂ ase~p
D) the balloon’s number of moles to decrease

(a*-*'●

Qy. How do you make adiluted solution from a
stock solut ion?

A) add more solute to the stock solution

(̂ B) add solvent to the volume of the stock solutio:
C) remove solute from the stock solution

D) remove solvent from the volume of the stock solution

Om
3
. 2 d \

o t

The combustion reaction of triethylene glycol is shown below. Determine the coefficient
in front of O2 when the equation is balanced using the lowest set of whole number
coe ffic ien ts .

Q8.

(3. C6H.4O4 +jiy. ●JCOz nji|H20
A) 6

B) 12

C) 14
D) 15
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yield is the maximum amount of product that can be produced from aQ 9 . T h e
c h e m i c a l r e a c t i o n .

A) percent
B) actual

(̂ Ĉjtĥ metî iT̂
D) experimental

Qio. Which of the following compounds is insoluble in water?

A) AgNOs

B ) K O H

C) Na2S04

(D)CaĈ
Qii. Given the balanced chemical equation:

N2(g) +3HsCg) ^2NHgCg)

How many moles of NH3 could you form by reacting 2.0 mol of nitrogen with 3.0 mol of
hydrogen?

A) 2.0 mol NH3
\I

1Z - o L V i \ 0

Z I H

C) 4.0 mol NH3

D) 9.0 mol NH3

Qi2. Which combination of reactants would form aprecipitate when mixed?

A) AgN03(aq) +Mg(N03)2(aq)

B) Ca(HC03)2(aq) +HCl(aq)

(̂ Pb(N03)2(aq) +lKI(aq)
D) H2S04(aq) +LiOH(aq)

4 ^

Q13. What color would litmus turn if adrop of H2S04(aq) was placed upon it?
v i O c

A C i O(^Re^
B) Yellow

C) Green

D) Blue
4 —
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Q14. The oxidation number of sulfur in H2SO3 is:

A) +2 ;
->(+^ / ^-cUi\rg>(s o

C) -6

D) -8

Q15. Asolution is made by quantitatively transferring 25 gof NaCl(s) into a100. mb

volumetric flask and adding deionized water until it comes to volume (with stirring).
What is the molar concentration of the solution?

t \ I / O o .
A) 0.25 M

B) 0.43 M

C) 2.5 M

D)^3M/ ●4ft- c ? a o o L -

I L ,
( o o

I O O O m C .

Q16. Which of the following is adiatomic gas at 1atm and 25 °C?
A) helium

C) bromine

D) lithium

^ t:|{A■ K l o ^ I

Q17. The gas law that states that increasing the number of moles of agas, increases its

volume (all other things being constant) is:

A) Gay-Lussac

B) Bqj^
Cc) Avogadra

D) Charles

— 5 —



Qi8. A45-0 mL sample of gas at 425 Kis placed into an insulated box until its volume is

25.0 mL. What temperature must it now be at? Assume pressure &number of moles

haven’t changed.
< I

A) 23^
B)380 K

C) 765 K

D)905 K

T , V

^^vO»^c <^2-S
1*1

2-5fc/c

Q19. Standard temperature and pressure (STP) corresponds to:
A) 0atm, oK

B) 100 mmHg, 100

C) 760 minHg, 25 °C

(U) 1atm, o

Q20. The density of Freon-12, dichlorodifluoromethane (CF2CI2), apreviously common

refrigerant gas, would be equal to at 22 °C and 1.08 atm?

A) 5.39 g/L

B) 6.54 g/L

C) 8.03 g/L

D)9-78 g/

-

P

, (■Oĝ .U V

i - t
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Each problem in this section (short answer) is worth 10 points! All work must be
shown to rece ive c red i t ! You mus t use the fac to r - l abe l me thod fo r a l l

conversions! Be sure to include units where applicable! All numeric answers

must be rounded to the correct number of significant figures!

Astudent measures out 24.0 mL of aH2SO4 solution with an unknown concentration.

The student titrates this solution by adding 17.4 mL of a1.50 MKOH solution and
phenolphthalein indicator. Determine the concentration (molarity) of the unknown

H2SO4 solution.

Q21.

lAAo ^ ^

■V

\1

( 3
&

(*? '^vr\ L
C2)
V K i l O n(i^0k*o^ KoI"^ (UaO . = 0 » o ( 2 . o f « j

\ UL ,( 0 0 0

# L
/ T

^OvCig.M:0L.\

lo OO L-

O v O ^ U f O L ^
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Q22. Solid sulfur and oxygen gas react to form sulfur trioxide gas which is used to produce
sulfur ic acid.

Ss(s) IO^Cg) -fsOaCg)

a) Balance the equation.

cK

b) In acertain reaction, 5.0 gof O2 reacts with 6.0 gof Ss- Determine the theoretical
yield of SO3 for this reaction.

clJ -(Oz. 0 / . rt > U . d
2

ISo^S I - 0 0 . 0 ^ I M «

SoS"g IWaO1 S% f0.0^3 50 3 SOI
=5 2

Ikvvo\ r

50j^

c) Calculate the percent yield of this reaction if 7.9 gof SO3 is collected?

O/» 4T. ti ■ (KC Y(oo -6 y 'iU io i
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. Q23- Write out the balanced molecular, full-ionic, and net-ionic equation for the reaction
b e t w e e n :

H2S04(aq) +^NaHCOgCaq) 4M o l e c u l a r :

F u l l - i o n i c :

tJ r

N e t - i o n i c :

2V\p«NIHCO3 (c^ 9>4 *

... or 2 _

_ 9 .



Q24- Assign oxidation numbers to each atom in the following chemical equation:

—3--

P b O + C O 2 P b 0 2 + C O
+ - 2 _ -V2-

I den t i f y :

PbOi) The species which was oxidized:

C o
ii) The species which was reduced:

0 0iii) The oxidizing agent: ;

PbOiv) The reducing agent:

— 1 0 —



. Q25. For these problems^ assume no other variable is changing except for the ones specified
in the question!

(a) A100. mL sample of an ideal gas at 425 mmHg is squeezed until its final volume is
20.0 mL. What is the final pressure of the gas in units of atm?

tPi = t V . « A92_
c\ *\A.

V 2_ iO xOkVv i—

(b) 45-0 gof chlorine gas is placed into an empty vessel with avolume of 1.25 L. If the
temperature of the vessel is 59.00 °C, what will the pressure inside be?

O● y 0 ' O e z c a f e
Mol-C 

|2-rfVi A

V I

C\l_ ,(l) - 31 O L Y - 0 I b

(c) 98.0 mL of helium gas at 120. torr and 192 is cooled down to 24 while
simultaneously being pressurized to 10,500 torr. What will its final volume be?

( 3

p,v, -P \lT/ V, T zV % -

f 1 .\

[ 1 0 . r r

(0,600 hif^(=‘SIC <

0^1-15 <v^U

— 1 1



3Point Bonus Question
6 6 6 6 6 6 - 6 6 6 6 6 < ^ a a 6 6 ( 5 6 6 ^ < 5 ^ < d 6 6 6 6 < 6 6 A 6 6 6 6 6 6 6 6

::^a/vmlx{1. Name the instrument used to measure atmospheric pressure.

2. Name two (and only two) strong inorganic acids.

U

(Haci£,̂  )
ClC[k. a n d ^ C [

E x a m c h e c k l i s t :
(Check the boxes to certify the following:)

nMy full name is written legibly on the front page
□My correct lab section has been indicated on the front page
□My full name is written legibly on the scantron sheet
□My exam version (A, B, C, or D) is written on the scantron sheet
nIhave shown work for all problems (where appropriate), paying attention to

oSignificant figures /decimal places
o U n i t s

nIhave used the conversion-factor method for al l conversions

nIf 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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' U s e f u l i n f o r m a t i o n :

Partial List of Solubility Rules

s i

T A B L E 4 . 2
in Water at 25 ®C

● f s r + c ' ; ■< — ' - .T-iO? ... ■ -

Soluble Compounds Exceptions

Halides of Aĝ  Hgf, and Pb“̂
Sulfates of Aĝ  Ca“̂  Sr̂  Ba"̂  Hgf, and Pb

Halides (Cf, Br", I")
Sulfates (804“)

2 +

Insoluble Compounds Exceptions
Carbonates (CO'D, phosphates

(POj“), chromates (C1O4"),
and sullides (S"')

Hydroxides (0H“)

Compounds containing alkali metal ions
and the ammonium ion

Compounds containing alkali metal ions
and the Ba"'^ ion

A / a = 6 . 0 2 2 x m o | - ^

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

R=0.08206 L-atm/mol-K

MiVi =M2V2

P i ^ i P 2 V 2 ^ ^
T - i T 2

Pl^l —V2^2
n T2

pM —dRTp V = n R T

— 1 3
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