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Exam Rules & Guidelines

>
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For any problem that requires a calculation, you must show how you got your answer, using a clear, step-
by-step solution. In most cases, this means that you need to show conversion factors with units
cancelling. For molar mass calculations (only), you may omit the units, although it’s a good idea to write
“go/mol” after each molar mass that you calculate.

You may not use any calculator or device that can accommodate text entry and/or that has the letters A
through Z on the front.

No books, notes, or scratch paper.

Please do not wear hats, hoods, headphones/earphones or sunglasses.

Please put a box or around each calculated answer.

Good luck!
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San Dlegogitologe

1 decagram (dag) = 10 ) gram (g)
1 hectogram (hg) = 10% g

1 kilogram (kg) = 10° g

1 megagram(Mg) = 10 g

1 gigagram (Gg) = 109
1 teragram (Tg)= 10" g

1 petagram (Pg) = 10° g

1 exagram (Eg) = 10" g

1 zettagram (Zg) = 1021

1 yottagram (Yg)= 10" g.

1 pound (ib) = 453.6 grams

1 ton =2000 Ib

1 gallon (gal) = 3.785 liters (L)

1 inch (in} = 2.54 centimeters (cm)
1 milliliter {mL) = 1 cubic centimeter (cm®)
1 gallon = 4 quarts (qf)

1 quart =2 pints (pt)

1 pint =2 cups

1 cup = 8 fluid ounces (fl.oz.)

1 fl.oz. = 2 tablespoonsful (tbsp.)

1 thsp. = 3 teaspoonsful (tsp.)

Speed of light = ¢ =Af=3.00 x 10° m/s
Planck’s constant = h = 6.626 x 107 Js
Energy: E=hf=hc/A
f= frequency

A = wavelength

1 Hertz (Hz)=1 s !
1eV=1602x10"1]
1J=1kgm%s’

The Coulomb (C) is a unit of charge.

= 1/s

Proton charge-to-mass ratio = 9.58 x10” C/kg

Proton charge = 1.60x107™" C.
Mass of electron = 9.1 x 107 kg

Molarity is moles of solute per liter of solution.

Percent = (part/whole) x 100

1 gram = 10 decigrams (dg)

1 gram = 10° centigrams (cg)

1 gram = 10° milligrams (mg)
1 gram = 1()6 micrograms (pg)
1 gram = 10° nanograms (ng)
1 gram = 1012 picograms {pg)
1 gram = 10"° femtograms (fg)
1 gram = 10"® attograms (ag)

I gram = 10°' zeptograms (zg)
1 gram = 10* yoctograms (yg)

1 niile (mi) = 5280 feet (ﬁ)

1 foot=12in

1 year = 365.25 days

1 hour (hr) = 60 minutes (min)
1 min = 60 seconds (s)

1 atmosphere (atm) = 760 torr
1 torr = 1 millimeter of mercury (mm Hg)

K =°C +273

1 mole = 6.022 x 10 things
Molar mass is grams per mole
Density is mass divided by volume
PV =nRT

R =0.0821 (L-atm)/(K-mol)

PV, PV,

ﬂ1T1 B llgTz .

Acres, mi’, and £ are all units of area:
1 acre = 43,560 square feet (ft%)

1 square mile (mi’) = 640 acres

pH = — log[H'] = — log[H;0°] -

[H'] =107

Mass percent, % (m/m) is mass units per 100 mass units, for any mass unit.

Volume percent, % (v/v) is volume units per 100 volume units, for any volume unit.

Mass/Volume percent, % (m/v), is grams per 100 mL.
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é 1. {8 pts] A cylinder contains 26.5 L of oxygen gas at 1.8 atm and 298 K. How many moles of gas are

in the cylinder?
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) 2. [12 pts] A bag of potato chips contains 535 mL of air at 25°C and 765 mm Hg. Assuming the bag
\ does not break, what will be its volume at the top of a mountain where the pressure is 442 mm Hg
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3. [8 pts] A scuba diver with /Amg capacity of 5.5 liters inhales a lungful of air at a depth of 45 meters
where the pressure is 5.8 atm. If the diver were to ascend to the surface, where the pressure is 1.0

atm, while holding his breath, to what volume would the air in his lungs expand? /7
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4. [14 pts] What volume of 0.125 M H;SO; solution is reQuired to neutralize 24.95 mL of 0.295 M
KOH solution? {Start with a balanced equation.)
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5. [22 pts] A gaseous hydrocarbon is decomposed in the laboratory and found to contain 82.66%
carbon and 17.34% hydrogen by mass. The mass of 158 mL of the gas, measured at 556 mm Hg and
7 1 25°C, is determined to be 0.275 grams. What is the molecular formula of the gas?
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6. [16 pts] A “hard water” solution contains 4.8 grams of calcium chloride. What mass of potassium
' phosphate should be added to the solution to completely precipitate all of the calcium?
( () (Start with a balanced equatzon )

&(d
)7 (& C@ ‘7LZ ﬁ‘i) -7 CC{ (fﬁ‘i . T 6 fk cy
LTI(Y?’ j @- Bela~er 4

LU’? («C{ (’“\"(‘ (ZWH/QPL} (1;1_2??#}?0
0% 7“@17 3 Aot oc&) /m,,; I

O (al, = t°% 08 +{oS YA L) < 0.9 g0,

0 f« 190 Gt)jOJsg) +3a. 7% 4—(;}, 09 x‘-’) 2?2‘2% o]
7. [22 pts] For a solution prepared by adding 3.00 g of KOH to 100. g of water. 7 v

" 3 a. What is the solvent? YN P
: 2/ 2 b. What is the solute? koi
1% e
4k

Calculate the mass percent of the solution.

Assuming that the density of the solution is 1.08 g/mL, calculate the molarity of the
solution.
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~ 8. [20 pts] Balance these chemical equations:

7 Gl + 5 0 .~—>L{coz + Zgzo A
(NHisPO; +  AlHSOp; — AIPO, + ¢ NHHSO; C

7 PNOy, - / PO + YNO + 1 O E

L"HCI + 0 - ?_ﬁzo + 1L | D*}"‘"ﬁ

qK + 0, - ] KO gaﬂﬂ[z

9. [20 pts] Classify each of the above reactions by placing the appropriate letter on the right side of the
7/0 page next to each equation. Use each letter only once.
Combustion . 7 /Z
Combination Qj’) < \«\ ‘
Double displacement
Single displacement
Decomposition
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10. [6 pts] What volume of a 2.25 % v/v solution could you prepare using 42.0 gallons of ethanol and
an unlimited amount of water?
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11. [24pts] Please use the box to the right of each statement to answer T (if the statement is true) or F (f
the statement is false) for each of the following statements. Ambiguous answers will be assumed to
be incorrect.

The solubility of sugar in water decreases as the temperature of the solution decreases.

In a solution of sodium bromide in water, the oxygen atom in the water molecule is attracted
to the bromide ion.

The relationship between the pressure and temperature of a gas at constant volume is:
P]Tl = P2T2.

Aqueous sodium chloride is a mixture.

-Polarcompounds-are-more-soluble. in-polar solvents-than-in polar sotvemts—_

Water is a linear molecule. _ io H, % = J M0

' LHo v 0, —# UHao (2 9y x.2
When 10 moles of oxygen react completely with 10 moles of hydrogen to form water,
hydrogen is the limiting reactant.

When 10 moles of oxygen react completely with 10 moles of hydrogen to form water, 20
moles of water are formed.

A strong electrolyte will conduct electricity better than a weak electrolyte.

~ 76 Ao

" At constant pressure, the volume of a sample of gas will decrease with decreasing
temperature.

At constant volume, the pressure of a sample of gas will decrease when some of the sample is
removed.

The boiling point of an aqueous sodium chloride solution is lower than the boiling point of
pure water.

12. [10 pts] Which of the following are solutions? (Choose one or more.)

a) Salt and water mixture

b. Oil and water mixture ‘ P
c. Sand and water mixture @ tach XS
d. Blueberry muffin
@ Sterling silver cup
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2/ 13. [32 pts] You’ve learned that an aqueous solution contains some gold(III) nitrate, and that you can
? collect gold metal by reacting it with elemental tin according to the following reaction; W -
wl =

< Sng + 2 AuNOs3); (509 - } SINO3): (ag) B 2 Au(s)

)1 . What mass of gold could you obtain from 150.0 Liters ofa4.75x 10° M gold(1l1) nitrate solution if
you had 150.0 grams of tin metal?
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7 b, What is the limiting reactant in the above experiment? A ( N C?g )}f @
§ c. If you actually ended up with 45.0 grams of gold, what is the percent yield of your reaction?
' 0 (J oy
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