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Name Chemistry 111 First Test Spring 92

Please show work where appropriate: no partial credit will be
given unless work is shown.

1(15) Write the name for each of the following compounds:

LipySO0,4 K3POy,
P,Sg NH4NO,
ca(CN),

2(15) Write the formula for each of the following compounds:
magnesium carbonate aluminum hydroxide

sulfur trioxide ammonium oxide

sodium dichromate

3(15) PFor each of the following atoms or ions, indicate the
number of protons, neutrons and electrons it contains:

protons

neutrons
eleCQrons
4(15) Dé}ermine the empirical and molecular formula of a compound

that is 69.08 C, 6.90% H and 24.1% N and has a molar mass of
about 520.
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5(10)
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What is the volume of a piece of brass if it has a mass of
3.47 kg and a density of 8.50 g/mL ?

6(10) ° Calculate the percent tin in tributyltin hydroxide which is

(C4H9)3SHOH.

7(20)a. The subatomic particle which has a mass of 1 amu an& a

positive charge is called a/an (proton, electron, neutron)

b. The phase which takes the shape and volume of its
container is (gas, liquid, solid, none of these)

‘c. The proper formula for converting Farenheit to Celsius is
(C=1.8(F + 32), Cc = (F + 32)/1.8, C = (F - 32)/1.8
none of these) ‘

d. Density, temperature and state are properties which are
(physical, chemical, both, neither)

e. A mole of any element is its atomic weight in (pounds,
kilograms, ounces, grams, amu, none of these)




Name Chemistry 111 Second Test Spring 92

Please show work where appropriate: no partial credit will be
given unless work is shown.

1(15) Balance each of the following equations:

C4H10 + 02 - 002 + H20

2(15) cCalculate the Molarity of a solution prepared by dissolving
50 g of CoBr, in enough water to make 300 mL of solution.

3(15) cCalculate the yield of copper nitrate starting with 200 g

of nitric acid and excess copper hydroxide by the equation
shown:

4(15) 1Indicate which of the following substances is soluble in
water:

— Cd(oH), —_ ___ KNOj

Na,§  ___ TicCly

PbCO4

g/2(72 A
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5(10) Determine which of the reactants is the limiting reagent,
if 100 g of N, is mixed with 150 g of O, and reacted by the
reaction shown:

Nz + 2 02 -— 2 NOZ

6(10) calculate the percent yield if the theoretical yield is 520
g and the actual yield is 385 g.

7(10) Classify each of the following substances as an electrolyte
or a nonelectrolyte:

HC1 CH3OH Clznzzoll Ba(OH)2

(NH,) ;PO

8(10) Determine the oxidation number for the designated atom in
each of the following:

5 in Nay8,0; O in O3 (ozone) N in NpH,

Cl in C1207 N in HNOz




Name

1(15)

2(15)

3(15)

4(15)

Chemistry 111 Third Test Fall 91

Calculate the heat of reaction for the following reaction.
The heats of formation are given in kJ/mole.

2 CZHG + 7 02 —_— 4 C02 + 6 H20

AHg -85 -394 -241

Calculate the volume of a compressed gas tank if it has a
pressure of 120 atm at 27°C and contains 4.0 kg of carbon
dioxide.

When 1.00 g of SO, is burned in oxygen in a calorimeter
containing 2.50 kg of water the temperature increased by
3.40°C. The specific heat for water is 4.2 J/g°C and the
heat capacity of the calorimeter is 1500 J/°C. What is the
heat for burning one mole of sulfur dioxide?

Calculate the final volume of a balloon if it has an
initial volume of 250 L at 1.05 atm and 25°C and goes to a
temperature of -10°C at 0.35 atm.

ql202 %



5(10)

6(15)

7(5)

8(5)
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What volume of oxygen gas is required to react with 75 L
of ammonia gas at the same temperature and pressure
(reaction shown):
4 NH; + 70, —> 4NO, + 6 Hy0
For each of the quantum numbers indicate its symbol and
what it is related to:
gquantum number symbol related to
angular momentum
spin
magnetic
principle
Write out the electron configurations for each of the

following atoms:

Sr

Se

What is the diffusion rate of carbon monoxide if the

diffusion rate of carbon dioxide at the same temperature and
pressure is 50 m/sec?

9(5) When a chemical reaction produces heat it is (exothermic,

endothermic) and the sign for its enthalpy change is

(+, -, 0).




Name Chemistry 111 Test 4 Spring 91

1(15) Draw the dot structure for each of the following compounds:

CSy PFj sicCl, H,S F,CS

2(15) For each of the compounds in Question 1, indicate the shape
of the molecule (word description of drawing). its polarity
and any hybridization of the central atom:

shape

polarity

hybridization

3(10) For each of the following properties, indicate if it is the
property of a metal, nonmetal, both or neither:

s___ electrical conductor malleable shiny

brittle heat insulator

4(20) For each of the following pairs of atoms, indicate the type
of bond that will form (answers are ionic, polar covalent,
nonpolar covalent, no bond):

Cc,C Na,Ne Li, Br C,F
S,0 Mg ,Mn C.N S,S
Ca,Br Ti,F
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5(10) Name a member of each of the following chemical families:

halogen alkali metal

noble gas ‘ alkaline earth metal

transition metal

6(15) From the list shown chose the element that has the property

indicated: Sr, Mg, Fe, Ag, S, Br, F
lowest ionization energy largest size
highest ionization energy X smallest size

highest electronegativity

7(15) a. A single bond is (sigma, pi, delta, all of these, none
of these)

b. A double bond is (sigma, pi, delta, all of these, none
of these)

¢. Which of the following compounds will have six pairs of
electrons around the central atom (silicon
tetrafluoride, phosphorus pentachloride, sulfur
hexafluoride, none of these, all of these)

d. The location of a chemical family in the periodic table
is a (row, column, diagonal, all of these, none of
these)

e. Which of the following is the smallest (Cl17, S'z, Ar,
KY, ca*4, all the same size)
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Name

CHM 111 Test 3 Summer 97

Please show work where appropriate; no partial credit will be given
unless work is sihown.

1(20)

2(10)

3(10)

4(1C)

Classify each of the following substances (molecular polar,
molecular nonpolar, covalent network, ionic and metallic) and
indicate the forces between particles (electrostatic, electron sea,
dipole, London and covalent bond):

SiH4
Pb
K2SO4
SOz
C(diamond)
For each of the following properties, indicate if it is a property of
graphite, diamond, both or neither:
___very hard ___ very soft ____ high index of refraction
___ electrical conductor ____ layer structure

What is the pressure of oxygen in a mixture that has a total
pressure of 1.25 atm if it contains 50 g of Oz, 50 g of He and 50 g of
Ar?

Calculate the heat of formation of pentane CsHio if its combustion
heat is - 3290 kJ and the heats of formation of CO2 and H2O are
- 394 and - 242 kJ/mole respectively.

CsHi2 + 8 O 5C0, + 6H0



5(10) What is the pressure in a 30.0 Liter tank of Argon if it contains
90.0g of Ar at 220C ?

6(10) How many seconds will it take for carbon monoxide to diffuse
through a tube, if it takes sulfur dioxide at the same temperature
and pressure 100 seconds?

7(30)a. The air pollutant associated with burning coal, and from volcanos
is (CO2, NO2, SOz, PO>, none of these)

b. The most toxic air pollutant is (CO, NO, SOy, Os, all the same)

c. When a liquid evaporates the process is (exothermic.
endothermic, both, neither).

d. The class of substances which conduct electricity in the liquid,
but not solid state is (ionic, metallic, covalent network, polar,
nonpolar, none of these).

e. The property of a soap solution which is most closely related to
the ease of bubble formation is (viscosity, vapor pressure,
intermolecular friction, surface tension, critical point, none of
these).

f. Entropy is a measure of (pressure, heat content, order, disorder,
compensation, none of these)



Name CHM 111 Final Exam Fall 93

1(20) Calculate the solution concentration as percent solute, molarity,
molality and mole fraction solute for a solution prepared by dissolving
50 g of sodium nitrate NaNO3 in 200 g of water. The total volume is 220
mL. '

%
Molarity
molality
mole fraction

2(15) Balahce the following equations:
C4H1o + 02 ----- > COQ + HQO
HoSeO4 + AI(OH)z ----- > Al2(SeO4)3 + H20

3(15) Calculate the pressure in a 55.0 L tank of oxygen, if it
contains 1800 g of Oz at 270C.

4(15) Calculate the theoretical yield (in grams) of NaxS>03 produced by
the following reaction starting with 400 g of NazS.

2 Na,S + Na,CO3 + 4SOy --—--- > 3 N.aQSQOa + CO»

YRR E YRR




5(15) Determine the empirical formula for a compound which is 20.8% C,
520 % Hand 74.0 % S.

6(30) Classify each of the following substances by crystal type
(ionic, covalent, molecular polar, molecular nonpolar, metallic) and
by the forces between particles (chemical bond, dispersion, electron
sea, dipole and ionic):

Name crystal type forces

graphite

iodine

platinum

magnesium sulfate

sulfur difluoride

7(15) Calculate the freezing point of a solution made by dissolving 130 ¢
of sucrose C12H22011 in 600 g of water. The Kf for water is
1.860C/m.

bW o o



8(15) Calculate the heat of the reaction shown if the heats of formation

(kd/mole) are -46 for ammonia, +34 for nitrogen dioxide and -242
for water:

4 NH3 + 7 O ---> 4 NO2 + 6 H0O

Questions 9 through 23 are 4 points each:

9.

11.

13.

14.

15.

16.

The shape of the carbon dioxide molecule is (linear, angle, pyramid,
tetrahedron, none of these)

. Which of the following is a nonelectrolyte (HNO3, Ca(OH)», Lil,

CoHsOH, all are electrolytes, all are nonelectrolytes)

The reaction of an acid with a base is called (decomposition, redox,
neutralization, none of these)

. Isotopes have different numbers of (protons, electrons, neutrons, all

the same, all different)

Which of the following atoms is the largest (Cs, Mg, Pd, F, |, all the
same size)

The freezing of a liquid to a solid is (endothermic, exothermic,
neither)

When two gases are at the same temperature and pressure, the one
with the higher molecular mass moves (faster, slower, the same speed)

The oxidation number of S in Na.S>,03is (8, 7, 6,5, 4, 3,2,1,0, -1,
-2, -3, -4, -5, -6, -7, -8, none of these)



17.

18

19

20.

21.

-t

22.

23.

The temperature above which a substance cannot exist as a liquid is
called the (boiling point, sublimation point, triple point, evaporation
point, none of these)

. The sigh of the enthalpy change for an endothermic process is
(positive, negative, zero)

. The name of P,Ss is (potassium sulfide, potassium pentasulfide,
dipotassium pentasulfide, potassium sulfate, none of these)

The number of micrometers in a centimeter is (0.1, 0.01, 0.001,
0.0001, 10, 100, 1000, 10000, none of these)

The solubility of a gas in a liquid is increased when the
temperature of the system is (raised, lowered, neither)

The atomic number of an element is equal to its number of
(protons, neutrons, protons + neutrons, electrons + neutrons, none of
these)

The hardest substance known is (graphite, silicon, silicone,
diamond, titanium nitride, none of these)






