Exam I for semester 131:

(All answers are A)

	1.
	Write the overall reaction of the following electrochemical cell: 

AgAgCl(s) KCl(aq) Hg2Cl2(s) Hg



	A)
	2Ag(s) + Hg2Cl2(s)  2AgCl(s) +2Hg(l)

	B)
	Ag(s) + Hg2Cl2(s)  AgCl(s) +Hg(l)

	C)
	Ag(s) + AgCl(s)  Hg(s) + Hg2Cl2(s)

	D)
	2Ag(s) + 2AgCl(s)  2Hg(s) + Hg2Cl2(s)

	E)
	2AgCl(s)  Hg2Cl2(s)


	2.
	The solubility product (Ksp) of BaSO4 is 9.2 x 10-11 mol2dm-6. Calculate the solubility s (M) of BaSO4 in a solution of 0.10 M in KNO3 and 0.10 M KCl assuming DHLL? (B = 0.51)



	A)
	7.83 x 10-5

	B)
	1.24 x 10-5

	C)
	2.74 x 10-5

	D)
	3.07 x 10-5

	E)
	4.04 x 10-5




	3.
	Two solutions of equal volume are separated by a membrane which is permeable to K+ and Cl- ions but not to P- ions. The initial concentrations are:   

[K+] =[Cl-] =  0.025 M[K+] = [P-] = 0.100 M
Calculate the equilibrium concentration of the chloride Cl- ion (M) on the right hand-side of the membrane.



	A)
	0.0042

	B)
	0.0011

	C)
	0.040

	D)
	0.010

	E)
	0.020


	4.
	The standard glass electrode used in the pH measurements is:



	A)
	Permeable to H+ ion

	B)
	Permeable to Na+ and K+ ions

	C)
	Permeable to Li+ and Cs+ ions 

	D)
	Permeable to acetate CH3COO- ion

	E)
	Permeable to all metal ions


	5.
	At 25oC, a solution containing compound A and its reduced form AH2 has a standard electrode potential of -0.52 V. A solution containing B and BH2 has a standard potential of -0.23 V. A cell is constructed with these systems as half-cells where the overall reaction is spontaneous in the forward direction. What is the emf in volts of the cell?



	A)
	0.29

	B)
	0.75

	C)
	0.98

	D)
	0.50

	E)
	0.20


	6.
	According to Faraday Law, the amount of material generated at the electrode surface during electrolysis is NOT: 



	A)
	related to the geometric shape of the electrode

	B)
	proportional to the increase in the mass of the electrode

	C)
	related to the quantity of electricity passed

	D)
	related to the stoichiometric coefficients of the reactants

	E)
	related to its molecular weight


	7.
	The Arrhenius theory for the variation of molar conductivity with concentration is applicable to:



	A)
	Weak electrolytes

	B)
	Strong electrolytes

	C)
	Both weak and strong electrolytes

	D)
	Non electrolytes

	E)
	Both strong electrolytes and non electrolytes


	8.
	Calculate the equilibrium constant of 1.00% dissociated acetic acid at a concentration of 0.10 M



	A)
	1.01x10-5 

	B)
	1.10x10-4 

	C)
	2.32x10-5 

	D)
	0.01x10-5 

	E)
	3.10x10-5 




	9.
	The relationship of the ionic atmosphere of 0.01 M CuCl to 0.01 M CuCl2 at 250C and H2O = 78 can be stated as follows:



	A)
	The ionic atmosphere thickness of CuCl is 1.7 times that for CuCl2

	B)
	The ionic atmosphere thickness for CuCl2 is 1.7 times that for CuCl

	C)
	The ionic atmosphere thickness for CuCl2 is 3 times that for CuCl

	D)
	The ionic atmosphere thickness for CuCl is 3 times that for CuCl2

	E)
	The ionic atmosphere thickness for both electrolytes is the same


	10.
	A very weak acid (HA) exhibits a molar conductivity of 2.45 mS m2 mol-1 at 298K for a 0.015 M concentration. Given the limiting ionic conductivity of H+ and A- as 33.76 mS m2 mol-1 and 27.50 m S m2 mol-1, calculate the equilibrium dissociation constant of HA.



	A)
	2.50 x 10-5 

	B)
	3.97 x 10-5 

	C)
	4.15 x 10-5 

	D)
	5.27 x 10-5 

	E)
	1.38 x 10-5 


	11.
	Given,
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the potential of the cell,
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at 25 oC, will be greater than zero if the activity x of Ni2+ is greater than,



	A)
	0.122

	B)
	0.616

	C)
	1.61

	D)
	2.10

	E)
	0.476


	12.
	Given the following Eo values,
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Eo for the process:          
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is:

	A)
	–0.912  V

	B)
	 0.336  V

	C)
	 1.824  V

	D)
	–1.824  V

	E)
	–0.336  V


	13.
	Given,
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calculate, at 25 C, the equilibrium constant for the reaction,
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	A)
	2.3 x 10-32

	B)
	3.8 x 10-27

	C)
	4.7 x 1031

	D)
	3.5 x 1026

	E)
	0.97 x 10-23


	14.
	The electrode potential E of the cell:   

[image: image11.wmf]Ag

)

(

AgCl

)

,

(

HCl

)

1

(

H

,

Pt

2

s

aq

m

bar


is given by,
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where mu refers to the molality of HCl (without units) and [image: image13.wmf]±
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is its mean activity coefficient at that concentration.

Use the information given in the plot below to obtain the mean activity coefficient,[image: image14.wmf]±
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, for a 0.1000 m HCl solution.:

[image: image15.jpg]Inm

28T

E+






	A)
	0.9156

	B)
	1.0003

	C)
	0.4492

	D)
	0.004530

	E)
	0.8163


	15.
	At 25 C the measured emf of the cell:




[image: image16.wmf]Ag

s

AgCl

aq

HBr

liq

Br

)

(

)

(

)

(

2


is -1.0137 V.  Calculate the solubility product Kosp for AgBr given that,
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	A)
	5.35 x 10-13

	B)
	1.90 x 10-13

	C)
	1.27 x 10-32

	D)
	6.33 x 10-12

	E)
	3.45 x 10-22


	16.
	The electrolytic conductivity is 3.82 S m-1 for a solution 0.1 M in KCl and 0.2 M in NaCl (a strong electrolyte). Calculate the ionic molar conductivity (Na+) for Na+ ion in S m2mol-1.

               [Note: K+ = 7.4 × 10-3  and Cl- = 7.6 × 10-3 S m2mol-1]



	A)
	4 × 10-3  S m2 mol-1

	B)
	5 × 10-3  S m2 mol-1

	C)
	6 × 10-3  S m2 mol-1

	D)
	7 × 10-3  S m2 mol-1

	E)
	8 × 10-3  S m2 mol-1


	17.
	In the moving boundary experiment a 10.0 mA current was passed through a column of a 0.10 M LiCl solution. Given that the cross-sectional area of the column is 2.0 x 10-4 m2 and that of the ionic molar conductivities of Li+ and Cl- are 4.0 x 10-3 and 7.5 x 10-3 S m2 mol-1, respectively, calculate the speed (m sec-1) of the Li+ ion. 

 

	A)
	1.8 x 10-6 

	B)
	3.2x 10-6

	C)
	7.1 x 10-6

	D)
	8.3 x 10-6

	E)
	9.0 x 10-6


	18.
	After correction for the water conductivity, the conductivity of a saturated aqueous solution of AgCl at 25 oC was found to be 0.1887 

mS m-1. What is the solubility of silver chloride at this temperature?    

[o of Ag+ = 61.9 S cm2 mol-1 and o of Cl- = 76.31 S cm2 mol-1]



	A)
	1.36 x 10-5 mol L-1

	B)
	2.14 x 10-3 mol L-1

	C)
	5.12 x 10-5 mol L-1

	D)
	2.65 x 10-4 mol L-1

	E)
	7.21 x 10-7 mol L-1


	19.
	The mobilities of H+ and Cl- at 25 oC in water are 3.623 x 10-7 m2 s-1 V-1 and 7.91 x 10-8 m2 s-1 V-1, respectively. What fraction of the current is carried by the protons in 1.0 x 10-3 M HCl(aq)?



	A)
	0.82

	B)
	0.72

	C)
	0.54

	D)
	0.14

	E)
	0.05


	20.
	A solution of MnO42- is electrolytically reduced to Mn3+. A current of 6.74 amp is passed through the solution for 15.0 minutes. What is the number of moles of Mn3+ produced in this process? (1 faraday = 96,486 coulombs)



	A)
	0.0211 mol

	B)
	0.0512 mol

	C)
	0.0900 mol

	D)
	0.0176 mol

	E)
	0.0748 mol


Answer Key
	1.
	A

	2.
	A

	3.
	A

	4.
	A

	5.
	A

	6.
	A

	7.
	A

	8.
	A

	9.
	A

	10.
	A

	11.
	A

	12.
	A

	13.
	A

	14.
	A

	15.
	A

	16.
	A

	17.
	A

	18.
	A

	19.
	A

	20.
	A


Exam I for semester 122:

(All answers are A)

	1.
	If we mix sand with iron filings (powder) in equal amount, the mixture is



	A)
	heterogeneous because the composition of the mixture is not uniform.

	B)
	homogeneous because the composition is uniform.

	C)
	heterogeneous because the composition is uniform. 

	D)
	heterogeneous because the mixture cannot be separated by physical methods.

	E)
	homogeneous because the mixture can be separated by physical methods.


	2.
	Typically, room temperature and human body temperature are 25 ºC and 37 ºC, respectively. Find the temperature difference in degree Fahrenheit. 



	A)
	22 ºF

	B)
	54 ºF

	C)
	7.0 ºF

	D)
	12 ºF

	E)
	18 ºF


	3.
	Sulfuric acid is



	A)
	a compound.

	B)
	a homogeneous mixture. 

	C)
	a monoprotic acid only.

	D)
	a heterogeneous mixture. 

	E)
	a molecule of five atoms only.


	4.
	Give the result of the following calculation to the correct number of significant figures?




(6.266 – 6.261) x 100.5



	A)
	0.5

	B)
	0.503

	C)
	0.5025

	D)
	5.03 x 10-2

	E)
	0.50 


	5.
	A patient is taking medical drug at the rate of 250. mg per 4.00 hours by intravenous

injection.  A 1.00 liter bag solution containing 1000. mg of medical drug is provided 

to the  patient. What drop rate (in drops per second) of this solution is required for the 

patient to receive the correct dosage of medicine? (20 drops = 1 mL)



	A)
	0.347 

	B)
	0.889 

	C)
	1.12 

	D)
	2.88 

	E)
	2.00 


	6.
	The correct formula for mercury(I) chromate is,


	A)
	Hg2CrO4

	B)
	HgCrO4

	C)
	Hg2Cr2O7

	D)
	Hg2Cr2O3

	E)
	Hg2CrO3


	7.
	In an ionic compound ABr2, the ion A  has a mass number of 230 and has 86 electrons. How many neutrons does the atom A have? 



	A)
	142

	B)
	132

	C)
	146

	D)
	151

	E)
	88


	8.
	Which one of the following statements is NOT consistent with Dalton’s atomic theory?


	A)
	The formation of a compound often involves the destruction of one or more atoms.

	B)
	All carbon atoms are identical.

	C)
	Two oxygen atoms combine with a carbon atom to form a carbon dioxide molecule.

	D)
	Sulfur and oxygen atoms do not have the same mass.

	E)
	All sodium atoms show the same chemical properties.


	9.
	Which of the following pairs of elements would be the most different in chemical properties?



	A)
	Ge and As

	B)
	Li and Na

	C)
	Cl and F

	D)
	Na and Cs

	E)
	Ge and Si


	10.
	Which one of the following is the oxoanion of bromine called the bromate ion?



	A)
	BrO3-    

	B)
	BrO4-

	C)
	BrO42-  

	D)
	BrO2- 

	E)
	BrO-


	11.
	A sample of copper(II) sulfate pentahydrate (CuSO4∙5H2O) contains 0.360 g of water. What is the total number of atoms in the compound?



	A)
	5.05 x1022

	B)
	3.10 x1025

	C)
	3.60 x1023

	D)
	6.02 x1021

	E)
	9.51 x1023  


	12.
	1.500 g compound after combustion yielded 4.023 g CO2 and 0.96 g H2O.  The empirical formula of the compound is:



	A)
	C5H6O


 



	B)
	C2HO

	C)
	C2H2O

	D)
	C2H3O

	E)
	C2H6O


	13.
	The mass of 8.35  1022 molecules CBr4 is



	A)
	46.0 g





	B)
	0.0217 g 

	C)
	0.139 g

	D)
	12.7 g 

	E)
	6.70 g


	14.
	What is the smallest whole coefficient of O2 after balancing the following reaction?

      C3H7SH(l)  +   O2(g) →   CO2(g) +   SO2(g) +    H2O(g)



	A)
	6

	B)
	5

	C)
	4

	D)
	7

	E)
	8


	15.
	Tetraphosphorus hexoxide (P4O6) is formed by the reaction of phosphorus with oxygen gas. If a mixture of 75.3 g of phosphorus and 38.7 g of oxygen produce 43.3 g of P4O6, what is the percent yield for the reaction?             

                                                   P4  +   O2  →    P4O6  (unbalanced)



	A)
	48.9%

	B)
	57.5%

	C)
	38.0%

	D)
	32.4%

	E)
	16.3%


	16.
	A sample of 0.720 g of an unknown compound containing barium ions (Ba2+) is dissolved in water and treated with an excess of Na2SO4. If the mass of the BaSO4 precipitate formed is 0.5041 g, what is the percent by mass of barium in the original unknown compound?



	A)
	41.2 %

	B)
	25.7 %

	C)
	73.9 %

	D)
	31.8 %

	E)
	84.0 %


	17.
	Which one of the following aqueous solutions is the best conductor of electricity?



	A)
	0.51 M HClO3

	B)
	0.20 M Mg(NO3)2

	C)
	0.56 M HC2H3O2

	D)
	0.59 M CH3NH2

	E)
	0.40 M NaCl


	18.
	Give the complete ionic equation for the reaction that occurs when aqueous solutions of lithium sulfide and copper (II) nitrate are mixed. 



	A)
	2 Li+(aq) + S2-(aq) + Cu2+(aq) + 2 NO3-(aq) → CuS(s) + 2 Li+(aq) + 2 NO3-(aq)

	B)
	2Li+(aq) + SO42-(aq) + Cu2+(aq) + 2NO3-(aq) → CuSO4(s) + 2Li+(aq) + 2NO3-(aq)

	C)
	Li+ (aq) + S-(aq)  + Cu+(aq)  + NO3-(aq) → CuS(s) +  LiNO3(aq)

	D)
	2 Li+(aq) + S2-(aq) + Cu2+(aq)  + 2 NO3-(aq) → Cu2+(aq) + S2-(aq)  + 2 LiNO3(s)

	E)
	No reaction will occur


	19.
	What volume (in mL) of 0.21 M ammonium sulfate contains 3.07 g of ammonium ions?



	A)
	405

	B)
	508

	C)
	102

	D)
	698

	E)
	203


	20.
	You have 10.00 L of a 0.350 M KCl stock solution, but you need a solution that is 0.450 M in KCl.  What volume of water, in L, would you evaporate from the stock solution? 



	A)
	2.22 L 

	B)
	4.38 L

	C)
	3.50 L 

	D)
	2.85 L 

	E)
	7.78 L


Exam I for semester 111:

(All answers are A)

	1.
	Which of the following is an extensive property?



	A)
	Mass

	B)
	Temperature

	C)
	Density

	D)
	Color

	E)
	Boiling point


	2.
	
The result of (3.8621  1.5630) - 5.98 is properly written as



	A)
	0.06

	B)
	0.056    

	C)
	0.0565    

	D)
	0.05646    

	E)
	0.056462


	3.
	The density of mercury, the only metal to exist as a liquid at room temperature,

 is 13.6 x 103  kg/m3.  What is that density in pounds (lb) per cubic inch?



     (1 in = 2.54 cm; 1 lb = 454 g)



	A)
	0.491 lb/in3

	B)
	1.83  10-3 lb/in3

	C)
	376 lb/in3

	D)
	849 lb/in3

	E)
	7.61 x10-2 lb/in3


	4.
	Which of these is an example of a physical change?



	A)
	Lead becomes a liquid when heated to 601°C

	B)
	Flammability of gasoline

	C)
	Corrosiveness of acid

	D)
	burning of wood

	E)
	Apples, when exposed to air, turn brown


	5.
	Aluminum metal reacts with chlorine gas to form solid aluminum chloride. What mass of chlorine gas is needed to react completely with 163 g of aluminum?

             2 Al(s)  + 3 Cl2(g)  →  2 AlCl3(s)



	A)
	643 g

	B)
	489 g    

	C)
	321 g    

	D)
	245 g    

	E)
	214 g    


	6.
	After balancing the following equation, the mole ratio of FeS2 to O2 is found to be:

                          FeS2  +  O2   →   FeSO4 + SO3


	A)
	2:7

	B)
	1:3

	C)
	2:3

	D)
	3:5

	E)
	1:1


	7.
	The number of moles of sulfur atoms in 1.7 x 103 g of Au2(SO4)3 is:



	A)
	7.5

	B)
	10.

	C)
	5.0

	D)
	2.5

	E)
	1.0


	8.
	In the following reaction, how many moles of Fe would be produced from a mixture of 5 moles of Fe2O3 and 6 moles of C?

                                  2Fe2O3(s) + 3C(s) →  4Fe(s) + 3CO2(g)



	A)
	8 moles

	B)
	10 moles

	C)
	11 moles

	D)
	22 moles

	E)
	5 moles


	9.
	If 4.55 g of an oxide X2O5 contains 2.55 g of element X, what is the atomic weight of X? 


	A)
	51.0 amu

	B)
	91.0 amu

	C)
	31.4 amu

	D)
	20.4 amu

	E)
	45.5 amu


	10.
	The mass of 1.63  1021 silicon atoms is:  



	A)
	7.60 x 10-2 g

	B)
	4.58 x 10-2 g

	C)
	1.40 x 102 g

	D)
	28.8 g

	E)
	7.60 g


	11.
	What is the oxidation number for sulfur in sulfuric acid, H2SO4?



	A)
	+6

	B)
	+4

	C)
	-2

	D)
	-4

	E)
	+1


	12.
	What volume ( in mL) of 0.112 M ammonium sulfate, (NH4)2SO4, solution contains 5.75 g of ammonium ion?



	A)
	1.42 x103

	B)
	566

	C)
	1.13 x103

	D)
	698

	E)
	132


	13.
	A sample of 0.4307g of an unknown compound containing barium ions (Ba2+) is dissolved in water and treated with an excess of Na2SO4. If the mass of the BaSO4 precipitate formed is 0.4105 g, what is the percent by mass of Ba in the original unknown compound?



	A)
	56.08 %

	B)
	35.70 %

	C)
	73.42 %

	D)
	24.84 %

	E)
	82.13 %


	14.
	Based on the solubility rules, which one of these compounds should be insoluble in water?



	A)
	AgBr 

	B)
	NaCl

	C)
	Na2S 

	D)
	KNO3

	E)
	Na2SO4


	15.
	Zinc dissolves in hydrochloric acid to yield hydrogen gas: 

                 Zn(s) + 2HCl(aq)  ZnCl2(aq) + H2(g) 

What mass of hydrogen gas is produced when a 7.35 g of zinc dissolves in 500. mL of 1.200M HCl?



	A)
	0.226 g

	B)
	0.453 g    

	C)
	0.302 g    

	D)
	0.113 g    

	E)
	0.605 g


	16.
	If the Thomson model of the atom had been correct, Rutherford would have observed



	A)
	alpha particles going through the foil with no deflection.

	B)
	alpha particles greatly deflected by the metal foil.

	C)
	alpha particles bouncing off the foil.

	D)
	positive particles formed in the foil.

	E)
	a hole formed in the foil because of penetration of alpha particles.


	17.
	Which one of the following is NOT correctly named?


	A)
	NH4ClO4, ammonium chlorate.

	B)
	Pb(NO3)2, lead(II) nitrate.

	C)
	H3PO4, phosphoric acid.

	D)
	Mg(OH)2, magnesium hydroxide.

	E)
	P2O5, diphosphorous pentoxide.


	18.
	Given the following data for the isotopes of the element X:


Isotope 

Relative abundance




206X


     25.5 %





207X


     22.1 %





208X


     52.4 %




The element X most probably is:


	A)
	Pb

	B)
	Bi

	C)
	Tl

	D)
	Ag

	E)
	Cr


	19.
	Which one of the following is NOT correctly paired?


	A)
	Cs, alkaline earth metal.

	B)
	Cl, halogen.

	C)
	Xe, noble gas.

	D)
	Os, transition element.

	E)
	Se, chalcogen.


	20.
	How many protons (p), neutrons (n) and electron (e) does 30S2- ion have?



	A)
	16p , 14n , 18e

	B)
	14p , 16n , 14e

	C)
	30p , 14n , 30e

	D)
	16p , 14n , 16e

	E)
	16p , 14n , 14e


Solution of the 1st Major Exam, Term 061, Version 000, all correct choices are A:PRIVATE 

1. 
All of the following are properties of sodium. Which one is a physical change?


A) It is a solid at 25oC and melts at 98oC.


B) Its surface turns black when first exposed to air.


C) When placed in water a gas is formed.


D) When placed in contact with chlorine it forms a compound that melts at 801oC.


E) In contact with the skin, it may cause deep burn.

2.
Silver has a density of 10.5 g/cm3. What mass of silver would be required to cover a football playing surface of 120. yds x 60. yds to a depth of 1.00 mm? (1 m = 1.0936 yds)


A) 63 Mg


B) 632 x 105 kg

C) 6.32 x 106g



D) 6.3167 x 104 hg

E) 6 x 1012 Gg

3. Perform the following mathematical operation to the correct number of significant figures.
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A) 3 x 108

B) 2.51 x 108

C) 2.5 x 108

D) 0.25 x 109
E) 0.3 x 108 

4. 
A reaction of 1 liter N2 gas with 2 liters of O2 gas yields 1 liter of a gaseous product. What is the formula of the product if all volumes are at the same temperature and pressure?


A) N2O4
B) NO2

C) NO

D) N2O5
E) N2O3
5.
The symbol of the element antimony is:


A) Sb 

B) He 

C) Na

D) Ag

E) Au

6.
Which of the following statements is true?


A) Non-metals tend to form anions


B) The horizontal rows of elements in the periodic table are called groups


C) The vertical columns of elements in the periodic table are called periods


D) Most of the elements are non-metals

E) Elements of the first vertical column of the periodic table are called alkaline earth metals

7. 
The systematic name of CaSeO3 is:


A) Calcium selenite

B) Calcium selenate

C) Calcium (II) selenate


D) Calcium (II) selenite
E) Calcium selenide

8. 
The chemical symbol of an ion is 60Co2+. The numbers of neutrons and electrons for this ion are, respectively:


A) 33 and 25

B) 60 and 27

C) 60 and 25

D) 27 and 60


E) 33 and 29

9. 
The average atomic weight of neon, Ne, is 20.18 amu (atomic mass units). Natural neon is a mixture of three isotopes, Ne(20) with a weight of 20.00 amu and an abundance of 91.0 %, Ne(21) with a weight of 21.00 amu, and Ne(22) with a weight of 22.00 amu and an abundance of 8.70 %. What is the abundance in % of Ne(21)?


A) 0.314 %
   B) 31.4 %
    C) 0.00314 %
  D) 62.8 %                E) 0.628 %

10.
Glucose is a compound containing only carbon, hydrogen and oxygen. When 150.00 g of the sugar glucose are completely combusted in excess oxygen, 219.93 g of carbon dioxide and 90.033 g of water are obtained. From mass spectroscopy it is known that the molar mass of glucose is 180.10 g/mol. What is the molecular formula of glucose?


A) C6H12O6
    B) C2H5O2
      C) C2H5O4  
D) CH3O              E) C5H14O5
11.
Calculate the percentage by mass of Na, Al, and F in sodium hexafluoro aluminate, Na3AlF6.

A) 32.85% Na, 12.85% Al, 54.30% F

B) 30.00% Na, 10.00% Al, 60.00% F

C) 33.33% Na, 39.12% Al, 27.55% F

D) 54.30% Na, 32.85% Al, 12.85% F

E) 33.33% Na, 33.33% Al, 33.33% F

12.
100.00 g of element X that occurs in atomic form are completely oxidized to 396.16 g of liquid XCl4 in excess chlorine gas. Identify element X.


A) Ti

B) C

C) Si

D) Ge

E) Zr


The average atomic masses of the five choices from the periodic table are


A. Ti 47.88 g/mol

B. C 12.01 g/mol

C. Si 28.09 g/mol


D. Ge 72.59 g/mol

E. Zr 91.22 g/mol

13.
Balance the following equation using the smallest set of whole numbers, then add together all the coefficients:    SF4 + H2O ( H2SO3 + HF. The sum of the coefficients is


A) 9

B) 4

C) 6

D) 7

E) 8

14.
Calculate the mass of excess reactant remaining at the end of the following reaction in which 90.0 g of SO2 are mixed with 100.0 g of O2:
2 SO2 + O2 ( 2 SO3

A) 77.5 g
B) 11.5 g
C) 22.5 g
D) 67.5 g             E) 55.0 g

15.
1.00 mL of a 3.50 x 10-4 M solution of oleic acid is diluted with 9.00 mL of ether, forming solution A. 2.00 mL of solution A is diluted with 8.00 mL of ether, forming solution B. How many grams of oleic acid are present in 5.00 ml of solution B. (Molar mass for oleic acid is 282 g/mol).


A) 9.87 x 10-6 g     
B) 4.94 x 10-6 g
C) 7.00 x 10-6 g       D) 4.94 x 10-5 g      


E) 1.97 x 10-6 g

16.
What is the correct formula of the salt formed in the neutralization reaction of hydrochloric acid with calcium hydroxide?


A) CaCl2
 B) CaO
C) CaH2
D) CaCl
E) H2O

17.
Determine the oxidation number of sulfur in Na2S2O3

A) +2

B) +1

C) +7

D) -2
        E) -4

18.
75.0 mL of 0.250 M hydrochloric acid is added to 225.0 mL of 0.0550 M Ba(OH)2 soluti​on. What is the concentration of the excess H+ or OH- ions left in the resulting solution?


A) 2.0 x 10-2 M OH-

B) 2.7 x 10-2 M OH-

C) 2.1 x 10-2 M H+

D) 2.8 x 10-2 M H+

E) 1.4 x 10-2 M H+
19.
When the following unbalanced equation,


CrO42-(aq) + Cl-(aq) ( Cr3+(aq) + ClO2-(aq)

is balanced with the smallest possible set of integer numbers, the coefficient of CrO42- will be (the reaction takes place in acidic medium):


A) 4

B) 3

C) 5

D) 6

E) 10

20.
When HCl was added to a solution containing two metal ions, a precipitate formed with one ion but the other remained soluble. The solution could have contained


The solubility rules will tell you the correct choice.


A) Ag+ and Cu2+
B) Cu2+ and Ni2+
C) Ag+ and Pb2+
D) Ba2+ and Ni2+

E) Na+ and Ca2+
Zero version-CHEM 101- First Major-081

Q1. Perform the following mathematical operations, and give the result to the correct number of significant figures.
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A) 8.1 ( 10– 1 

B) 8.1 ( 10– 3
C) 8.101 ( 10–1 

D) 2 ( 101 

E) 3.05 ( 10– 4 

Q2. Which of the following is a pure compound?
A) water
B) air
C) blood
D) pepsi drink

E) iron

Q3. Which statement is FALSE about Rutherford's alpha-particle scattering experiment?
A) All the alpha particles passed straight through a gold foil.
B) Most of the mass of an atom is concentrated in the nucleus.
C)The atom is mostly an empty space.
D) The nucleus is positively charged.

E) The electrons of an atom are outside the nucleus.
Q4. Strontium (Sr) is,
A) an alkaline earth metal
B) an alkali metal
C) a transition metal
D) a halogen

E) a noble gas

Q5. Give the systematic name for the compound:  Fe3 (PO4)2. 
A) Iron (II) phosphate
B) Iron (III) phosphate

C) Iron (II) phosphate

D) Iron (III) phosphate

E) Iron (II) phosphide
Q6. Naturally occuring rubidium (Rb) consists of just two isotopes. One of the isotopes consists of atoms having a mass of 84.912 amu; the other of 86.901 amu. What is the percent natural abundance of the heavier isotope? 

A) 28%

B) 15%

C) 37%

D) 72%

E) 85%

Q7. One molecule of water contains,

A) 2.66x10-23 g O

B) 1 mol of O

C) 2.016 g of H

D) 32.0 g of O2
E) 0.50 g of O2
Q8. A compound contains by weight, 40% carbon, 6.7% hydrogen, and 53.3% oxygen. A 0.10 mole sample of this compound weighs 6.0 g. The molecular formula of the compound is,

A) C2H4O2
B) C3H8O

C) C4H4O

D) H2CO3
E) H2CO2
Q9. Balance the following chemical equation to small whole number coefficients. 

C4H10(g)  +  O2(g)  (  CO2(g)  +   C(s)  +  H2O(g)

What is the sum of the coefficients of the product?

A) 18
B) 14
C) 20
D) 6
E) 10
Q10. Consider the following reaction, 

4NH3(g)  +  5O2(g) (    4NO(g)  +   6H2O(g)
If 1.25 g of NH3  reacts  with 1.43 g of O2, how many grams of NO are produced?

A) 1.07 g  

B) 2.25 g

C) 2.73 g

D) 5.00 g

E) 6.24 g

Q11. What volume of 12 M HNO3 acid must be used to prepare 2.7 L of 0.030 M HNO3 solution?

A) 6.8 mL

B) 5.1 mL

C) 10.5 mL

D) 1.3 mL

E) 2.1 mL

Q12. What is the molar concentration of SO42- ions in an aqueous solution prepared by dissolving 0.506 g of  Fe2(SO4)3 in enough water to make 150. mL of solution ?

A) 0.0253 M
B) 0.0331 M
C) 0.0152 M
D) 0.0268 M
E) 0.0127 M
Q13.Will a precipitate form when 0.1 M aqueous solutions of CrCl3 and (NH4)2S are mixed? If it does form, identify the precipitate and give the net ionic equation for the reaction.

A) Cr2S3 precipitates.
  2Cr3+(aq)  +  3S2–(aq)   →   Cr2S3(s)

B) No precipitate forms.

C) NH4Cl precipitates.  NH4+(aq)  +  Cl–(aq)   →   NH4Cl (s) 

D) Cr3S2 precipitates.    3Cr3+(aq)  +  2S2–(aq)   →   Cr3S2(s)

E) Cr2S3 precipitates.
  2CrCl3(aq) +  3(NH4)2S(aq)  →  Cr2S3(s)  + 6NH4Cl(aq)

Q14. Balance the following oxidation-reduction reaction that occurs in basic solution. 


Ag(s) + CN( (aq) + O2(g) → Ag(CN)2( (aq)
What is the coefficient of OH- (aq)?
A) 4 OH( (aq) on the product side


B) 4 OH( (aq) on the reactant side

C) 2 OH( (aq) on the product side


D) 2 OH( (aq) on the reactant side

E) 1 OH( (aq) on the reactant side

Q15. In the following reaction, 

2MnO4( (aq)   +  3S2–(aq)   +   4H2O(l)    →    2MnO2(s)  +   3S(s)   +   8OH( (aq)
The oxidizing agent is ______ and it is ______.
A) MnO4–, reduced




B) MnO4–, oxidized



C) S2–, oxidized



D) S2–, reduced



E) H2O, reduced

Q16. Which of the following statements is TRUE?

A) A real gas behaves most ideally when the container volume is relatively large and the gas molecules are moving relatively quickly.

B) At constant temperature, the heavier the gas molecules, the larger the average kinetic energy of the gas molecules.

C) As the temperature increases, the effect of interparticle interactions on gas behavior is increased.

D) The kinetic molecular theory predicts that pressure is inversely proportional to temperature at constant volume and mol of gas.

E) A real gas behaves most ideally when the container volume is relatively small and the gas molecules are moving relatively slowly.

Q17. At 200 K,  the molecules or atoms of an unknown gas, X, have an average velocity equal to that of Ar atoms at 400 K. What is X? (Assume ideal behavior)

A) HF

B) CO

C) He

D) HBr

E) F2
Q18. What is the density of sodium (Na) element in its gaseous state at 1000.°C and 10. torr?

A) 2.9 x 10-3 g/L

B) 1.5 x 10-2 g/L

C) 2.6 x 10-5 g/L

D) 5.2 x10-2 g/L

E) 3.7 x 10-3 g/L 

Q19. A mixture of 1.00 g H2 and 1.00 g He is placed in a 1.00 L container at 27°C. Calculate the total pressure.

A) 18.4 atm

B) 20.5 atm

C) 12.2 atm

D) 8.72 atm

E) 6.15 atm

Q20. A gas sample is heated from -20.0°C to 57.0°C and the volume is increased from 2.00 L to 4.50 L. If the initial pressure is 0.144 atm, what is the final pressure?

A) 0.0835 atm

B) -0.182  atm

C) 0.423   atm

D) 0.248   atm

E) 0.0491 atm

Solution of the 1st Major Exam, Term 082, Version 000, all correct choices are A:PRIVATE 
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The temperature at 444 Kelvin is equivalent to,

A)
340. oF

B)
171  oF

C)
95.0 oF

D)
270. oC

E)
(247 oC

Sec# Chemical Foundations  -  Chemistry: An Overview

Grade# 60

Q2.

The correct formula for calcium nitrate is,

A)
Ca(NO3)2

B)
CaNO2

C)
Ca(NO2)3

D)
CaNO3

E)
Ca2NO2

Sec# Atoms, Molecules, and Ions  -  Naming Simple Compounds

Grade# 75

Q3.

Which one of the following is hydrosulfuric acid?

A)
H2S

B)
H2SO4

C)
H2SO3

D)
HS(
E)
HSO4(
Sec# Atoms, Molecules, and Ions  -  Early Experiments to Characterize the Atom

Grade# 75

Q4.

The ion  8939Y3+ contains,

A)
39 protons, 50 neutrons, 36 electrons

B)
39 protons, 50 neutrons, 42 electrons

C)
50 protons, 50 neutrons, 50 electrons

D)
39 protons, 50 neutrons, 50 electrons

E)
50 protons, 39 neutrons, 36 electrons

Sec# Atoms, Molecules, and Ions  -  The Modern View of Atomic Structure

Grade# 75

Q5.

The number of protons contained in 5.00 grams of yttrium (Y) sample is,

A)
1.32×1024

B)
3.39×1022

C)
2.35×1025

D)
1.95×102

E)
2.68×1026

Sec# Stoichiometry  -  Counting by Weighing

Grade# 35

Q6.

How many moles of phosphorus atoms are present in 0.0320g of Ca3(PO4)2?

A)
2.06×10(4

B)
1.24×1020

C)
1.03×10(4

D)
2.07×10(3

E)
1.24×1021

Sec# Stoichiometry  -  The Mole

Grade# 50

Q7.

For which compound does 0.256 mol weigh 12.92 g?

A)
CH3Cl

B)
C2H4O

C)
CO2

D)
BH3

E)
H2O

Sec# Stoichiometry  -  Molar Mass

Grade# 70

Q8.

Complete combustion of 1.000 g of an organic compound gave 3.35 g carbon dioxide (CO2). What is the mass percent of carbon in the compound?

A)
91.4%

B)
12.0%

C)
26.7%

D)
86.7%

E)
25.5%

Sec# Stoichiometry  -  Determining the Formula of a Compound

Grade# 60

Q9.

A 2.25 g sample of scandium (Sc) metal is reacted with excess hydrochloric acid (HCl) to produce 0.1502 g hydrogen gas (H2).  If the balanced equation is,


2 Sc(s)  +  2xHCl(aq)  →    2ScClx (aq)  +  xH2 (g),

what is the formula of the scandium chloride produced in the reaction?

A)
ScCl3

B)
ScCl2

C)
ScCl4

D)
ScCl

E)
ScCl5

Sec# Stoichiometry  -  Balancing Chemical Equations

Grade# 65

Q10.

What is the mass of NH3 that will be formed when 1.5x102 g H2 is allowed to react with 1.7x102 g N2 according to 


3 H2 (g)  +  N2 (g) →   2 NH3 (g).

A)
2.1 x102 g

B)
1.8 x102 g

C)
3.0 x102 g

D)
8.5 x102 g

E)
6.4 x102 g

Sec# Stoichiometry  -  Calculations Involving a Limiting Reactant

Grade# 65

Q11.

Which of the following will not dissociate into its ions when dissolves in water?

A)
C2H5OH (ethanol)

B)
Ca(OH)2

C)
HC2H3O2 (acetic acid)

D)
HNO3

E)
HOCl

Sec# Types of Chemical Reactions and Solution Stoichiometry  -  Water, the Common Solvent

Grade# 75

Q12.

Which of the following two reagents will give a precipitate when they react?

A)
K2S(aq)  +  Ni(NO3)2(aq)

B)
Al(s)  +  H2SO4(aq)

C)
KBr(aq)  +  MgCl2(aq)

D)
Na2S(aq)  +  K3PO4(aq)

E)
Mg(OH)2(aq)  +  HNO3(aq)

Sec# Types of Chemical Reactions and Solution Stoichiometry  -  The Nature of Aqueous Solutions: Strong and Weak Electrolytes

Grade# 70

Q13.

When 38.0 mL of 0.1250 M H2SO4 is added to 100. mL of a solution of PbX2, a 

precipitate of PbSO4 forms.  The PbSO4 is then filtered from the solution, dried, and weighed. If the recovered PbSO4 is found to have a mass of 0.0471 g, what was the concentration of the X ions in the original solution?

A)
3.11 ( 10(3 M

B)
1.55 ( 10(4 M

C)
6.20 ( 10(3 M

D)
1.55 ( 10(3 M

E)
2.05 ( 10(2 M

Sec# Types of Chemical Reactions and Solution Stoichiometry  -  Types of Chemical Reactions

Grade# 60

Q14.

Balance the half-reaction, NO3-(aq)   (   NH4+(aq), taking place in acidic medium.  How many electrons are needed to balance this half-reaction?

A)
8 electrons, left side

B)
3 electrons, right side

C)
4 electrons, left side

D)
3 electrons, left side

E)
8 electrons, right side

Sec# Types of Chemical Reactions and Solution Stoichiometry  -  Oxidation-Reduction Reactions

Grade# 70

Q15.

What is the reducing agent in the following  oxidation-reduction reaction?

VO43((aq)  +  SO2(g)  +  2 H+(aq)   (   VO2+(aq)  +  SO42((aq)  +  H2O(l)

A)
SO2(g)

B)
VO43((aq)

C)
VO2+(aq)

D)
H+(aq)

E)
SO42((aq)

Sec# Types of Chemical Reactions and Solution Stoichiometry  -  Balancing Oxidation-Reduction Equations

Grade# 75

Q16.

A  mixture contains 1.50 g of NaCl and NaNO3.  When this mixture is dissolved in 100.0 mL of water and titrated against 0.500 M AgNO3.  A  0.641 g of white solid precipitated out.  What is the % of NaCl in the original mixture?

A)
17.4 %

B)
0.261 %

C)
0.277 %

D)
18.4 %

E)
0.447 %

Sec# Types of Chemical Reactions and Solution Stoichiometry  -  Stoichiometry of Precipitation Reactions

Grade# 65

Q17.

What is the molar volume of N2 gas at (50.0 °C and 0.0100 atm? 

(Assume N2 to be an ideal gas)

A)
1.83 x 103   L/mol

B)
1.832 x 103 L/mol

C)
4.11 x 102  L/mol

D)
2.24 x 102  L/mol

E)
1.85 x 105  L/mol

Sec# Gases  -  The Ideal Gas Law

Grade# 70

Q18.

A 8.99 g sample of a gas occupies a volume of 3.67 L and exerts a pressure of 1.98 atm at 3.00oC. Which of the following is its molecular formula?

A)
C2H4

B)
N2H4

C)
C2H3

D)
NH3

E)
N2H2

Sec# Gases  -  Gas Stoichiometry

Grade# 70

Q19.

A sample of xenon (Xe) gas was collected in a 5.0 L flask by displacing water at 30.oC and 790 mmHg. Calculate the number of xenon atoms in the flask. The vapor pressure of water at 30.oC is 29.6 mmHg.

A)
1.2 x 1023

B)
1.21 x 1023

C)
1.2 x 1024

D)
1.22 x 1024

E)
1.2 x 1021

Sec# Gases  -  Dalton's Law of Partial Pressures

Grade# 70

Q20.

What mass of potassium periodate must be decomposed to yield 211 L of oxygen

 gas at 100.oC and 0.900 atm pressure?


2 KIO4(s) ( 2 KI(s) + 4O2(g)

A)
713 g

B)
712.9 g

C)
2.66 kg

D)
2.660 kg

E)
7.04 g

Sec# Gases  -  Gas Stoichiometry

Grade# 70

___________________________________________________________________________

First Major Exam Semester 091 (All answers are A)

Q1. A block of iron has a mass of 826 g.  What is the mass of a block of magnesium that has the same volume as the block of iron?  Given the following densities at 25oC:  


magnesium:   1.7 g/cm3                iron:  7.9 g/cm3
A) 1.7 x 102 g.


B) 2.7 x 103 g      

C) 3.8 x103 g      

D) 8.3 x 102 g      

E) 1.8 x104 g

Sec# 1-2

Grade# 70 

Q2.

 The amount of mercury in a polluted lake is 0.4 (g Hg/mL. If the lake has a volume of 6.0 x 1010 ft3, what is the total mass in kilograms of mercury in the lake? (1 inch = 2.54 cm; 1ft = 12 inch)

A) 
7 x 105 kg     

B) 
3 x 105 kg

C)
 2 x 105 kg

D)
 1 x 105 kg

E)
 6 x 105 kg

Sec# 1-4

Grade# 60 

Q3. The element silver (Ag) has two naturally occurring isotopes: 109Ag and 107Ag. Silver consists of 51.82% 107Ag that has a mass of 106.905 amu. The mass of 109Ag is:

A) 108.9 amu

B) 105.7 amu

C) 109.4 amu

D) 107.4 amu

E) 110.0 amu

Sec# 3-2

Grade# 75

Q4. In a specific experiment, a 1.50-g copper sample was heated with excess sulfur to yield 1.76 g copper(I) sulfide according to the following balanced equation:

2Cu(s) + S(s) ( Cu2S(s)

The percent yield in that experiment was:

A) 93.7%

B) 85.2%

C) 50.0%

D) 75.2%

E) 22.3%

Sec# 3-9

Grade# 60

Q5. What is the sum of the coefficients for the reactants and products of the following equation when it is balanced using smallest whole number integers?




NaNH2 +   NaNO3 (   NaN3 +   NaOH +   NH3
A) 9

B) 5

C) 6

D) 10

E) 18

Sec# 3-4

Grade# 80

Q6. How many grams of H2O will be formed when 8.00 g of H2 is mixed with 32.0 g of O2 and allowed to react to form water?

A) 36.0 g

B) 288 g

C) 18.0 g

D) 64.0 g

E) 144 g

Sec# 3-6

Grade# 40

Q7. A student added 50.0 mL of an NaOH solution to 100.0 mL of 0.400 M HCl.  The solution was then treated with an excess of chromium(III) nitrate, resulting in the formation of 2.06 g of Cr(OH)3 precipitates.  Determine the concentration of the original NaOH solution.  (Molar Mass of Cr(OH)3 = 103.02 g/mol)

A) 2.00 M NaOH

B) 4.00 M NaOH

C) 0.400 M NaOH

D) 4.55 M NaOH

E) 4.95 M NaOH

Sec#  4-3

Grade# 40

Q8. Which of the following statement is true?
A) Strong electrolytes are substances that are completely ionized when they are dissolved in water.

B) NaCl, KOH, and NH3 are all strong electrolytes.

C) Non electrolyte solutions can conduct electric current.

D) Ionic solids dissolve in water because water is a nonpolar solvent.

E) HCl, HNO3, and CH3COOH (acetic acid) are all strong acid.

Sec# 4-2

Grade# 80

Q9. When the unbalanced equation, Cl2(g)  (  Cl-(aq) + ClO3-(aq) is balanced in the acídic medium, the smallest whole number coefficient of H+ will be
A) 6
B) 3
C) 4
D) 8
E) 12
Sec# 4-6

Grade# 70

Q10. Select the net ionic equation for the reaction between sodium chloride and mercury(I) nitrate.
2NaCl(aq) + Hg2(NO3)2(aq) ( 2NaNO3(aq) + Hg2Cl2(s) 
 

A) Hg22+(aq) + 2Cl-(aq) ( Hg2Cl2(s)

B) Na+(aq) + NO3-(aq) ( NaNO3(aq)

C) NaCl(aq) ( Na+(aq) + Cl-(aq)

D) Hg2(NO3)2(aq) ( Hg22+(aq) + 2NO3-(aq)

E) Hg22+(aq) ( Hg2(s)

Sec# 4-5

Grade# 70

Q11. Which of the following two reagents will be completely ionized when dissolved in

water to give a net ionic equation of  2H+(aq) +  CO32-(aq) (  H2O(l) +  CO2(g).
A) Na2CO3 and HCl 
B) BaCO3 and H2SO4 
C) H2CO3 and NaOH 

D) NiCO3 and KOH
E) CaCO3 and HCl
Sec# 4-9

Grade# 60

Q12. When J. J. Thomson discovered the electron, what physical property of the electron did he measure? 

A) its charge-to-mass ratio, e/m

B) its charge, e

C) its temperature, T

D) its mass, m

E) its atomic number, Z

Sec# 2-1

Grade# 75

Q13. A sample of a compound X is found to contain 2.5 grams of oxygen, 5.0 grams of carbon, and 10. grams of nitrogen.  The law of definite proportion would predict that a 35 gram sample of compound X should contain how many grams of oxygen?

A) 5.0  grams

B) 20. grams

C) 10. grams

D) 15. grams

E) 3.5 grams

Sec# 2-2

Grade# 7

Q14. Which one of the following elements is chemically similar to oxygen?

A) sulfur

B) fluorine

C) silicon

D) nitrogen

E) potassium

Sec# 2-7

Grade# 75

Q15. The correct name for Co2S3 is:

A) cobalt(III) sulfide

B) dicobalt trisulfide

C) cobalt(VI) sulfide

D) cobalt trisulfide

E) cobalt(II) sulfide

Sec# 2-8

Grade# 75

Q16. The degree of agreement among several measurements of the same quantity is called_______.  It reflects the reproducibility of a given type of measurement.

A) precision
B) error
C) significance
D) certainty
E) accuracy
Sec# 1-2

Grade# 60

Q17. A volatile liquid produced 0.5090 grams of vapor in a 129.4-mL flask at 371 K and 746 torr. The volatile compound would be, 

A) CHCl3 
B) CH2Cl2 
C) C2H4Cl 

D) CH3I 

E) CCl4 

Sec# 5-4

Grade# 75

Q18. The average kinetic energy of a gas molecule is

A) directly proportional to the average of the square of its velocity.

B) directly proportional to the square of its mass.


C) directly proportional to its average speed.


D) inversely proportional to the absolute temperature.


E) inversely proportional to the square of its mass.

Sec# 5-6

Grade# 75

Q19. An inert gas is filled in two separate flasks A and B. In Flask A, it has a volume of 4.0 liters and a pressure of 1.0 atm. In Flask B, it has a volume of 1.0 liter and a pressure of 4.0 atm. If the gases in the two flasks are allowed to mix, what will be the final pressure of the gas in the flasks? 

A) 1.6 atm 

B) 1.0 atm 

C) 2.0 atm 

D) 4.0 atm 

E) 2.2 atm

Sec# 5-5

Grade# 75

Q20. Oxygen is produced by the reaction: 2KClO3(s) -> 2KCl(s) + 3O2(g) and collected over water. A sample of KClO3 produced 705 mL of O2(g) saturated with water vapor at 20°C, where the vapor pressure of water is 17.54 mmHg. The total gas pressure was 1.104 atm. What mass of KClO3 decomposed?

A) 2.59 g

B) 3.89 g

C) 5.95 g

D) 5.83 g

E) 5.25 g

Sec# 5-5

Grade# 75
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