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CHEM 1411 SAMPLE FINAL EXAM (A) 

PART I - Multiple Choice (2 points each)
_____
1.
The distance between carbon atoms in ethylene is 134 picometers. Which of the following expresses



this distance in meters?


 A.  1.34 x 10–13 m

B.  1.34 x 10–10 m
C.  1.34 x 10–7 m
D.  1.34 x 10–6 m

_____
2.
Acetic acid boils at 244.2 oF. What is the boiling point in degrees Celsius? 


A.  167.7 oC

B.  153.4 oC

C.  117.9 oC

D.  103.7 oC

_____
3.
Select the answer with correct number of significant figures for the following calculation:




4.652 g  / (15.4 mL – 13.2 mL)   =




A.  2.115 g/mL

B.  2.12 g/mL

C.  2 g/mL

D.  2.1 g/mL

_____
4.
Bromine is the only non-metal that is a liquid at room temperature. Consider the isotope bromine-81,




  ADVANCE \u 2 81 ADVANCE \d 2 

 ADVANCE \l 9 \d 2 35 ADVANCE \u 2 Br.  Select the combination which lists the correct atomic number, number of neutrons, and mass




number, respectively:




A.  35, 46, 81

B.  35, 81, 46

C.  81, 46, 35

D.  46, 81, 35  

_____
5.
Which of the following names is correct for the given chemical formula? 




A.  I2O5, iodine pentoxide

B.  LiNO3, lithium nitrate




C.  PbO, lead(I) oxide

D.  H2SO4, hydrosulfuric acid

_____
6.
Which of the following chemical formulas is not correct for the given chemical name?




A.  ferric oxide, Fe2O3

B.  calcium hydroxide, Ca(OH)2



C.  tetrasulfur dinitride, S4N2 
D.  potassium chlorite, KClO3
_____
7.
What is the mass in grams of 0.250 mole of the common antacid calcium carbonate?




A.  4.00 x 102 g

B.  25.0 g

C.  4.00 x 10–2 g
D.  2.50 x 10–3 g

_____
8.
Which one of the following reactions is not balanced?




A.  2 C6H6 (l)  +  15 O2 (g)   (    12 CO2 (g)  +  6 H2O (g)




B.  B2O3 (s)  +  6 HF (l)       (   2 BF3 (g)  +  3 H2O (l) 




C.  UO2 (g)  +  4 HF (l)        (   UF4 (s)  +  4 H2O (l)




D.  2 B5H9 (l)  +  12 O2 (g)  (   5 B2O3 (s)  +  9 H2O (g)

_____
9.
Which of the following is not a chemical change?




A.  burning coal


B.  making bread rise using baking soda 




C.  boiling an egg


D.  boiling water

_____ 10.
Which of the following is improperly labeled?




A.  Cu, transition metal

B.  Mg, alkaline earth metal




C.
Br, halogen


D.  U, noble gas

_____
11.
Which of the following has a bond order of 3?




I)  N2

II)  CN –

III)  O2


IV)  C22–



A.  I and II


B.  I only

C.  I, II, and IV

D.  II and III

_____
12.
Which of the following is a nonelectrolyte in water? 




I)  HF 
II)  ethanol, C2H5OH 

III)  CH3 OCH3 
IV)  KClO3 



A.  II and III

B.  I, II, and III
C.  III only

D.  IV only 

_____
13.
How many milliliters of 1.50 M KOH solution are needed to supply 0.125 mole of KOH?




A.  0.0833 mL

B.  0.188 mL

C.  12.0 mL

D.  83.3 mL

_____
14.
Which of the following compounds is water soluble? 




I)  NiCl2 

II)  Ag2S 

III)  Cs3PO4  

IV)  (NH4)2SO4



A.  IV only

B.  I, II, and III
C.  I, II, and IV
D.  I, III, and IV

_____
15.
Which of the following reactions will occur?




(I)  Ni (s)  +  ZnSO4 (aq)   (   Zn (s)  +  NiSO4 (aq)




(II)  Pb (s)  +  2 Ag(NO3)2 (aq)    (    2 Ag (s)  +  Pb(NO3)2 (aq)




(III)  Zn (s)  +  Ca2+ (aq)    (   Ca (s)  +  Zn2+ (aq)




(IV)  2 Al (s)  +  3 FeCl3 (aq)    (    3 Fe (s)  +  2 AlCl3 (aq)




A.  I only


B.  II only

C.  II and IV only
D.  I and III only

_____
16.
Which of the following is a weak base?




A.  NaOH


B.  Ca(OH)2

C.  NH3

D.  RbOH

_____
17.
How many kJ of heat must be removed from 1000 g of water (specific heat  =  4.184 J /g oC) to




lower the temperature from 18.0°C to 12.0°C? 




A.  2.5 x 10–2 kJ

B.  1.4 kJ

C.  4.2 kJ

D.  25 kJ

_____
18.
From the following heats of reaction, 




2 C (graphite)  +  H2 (g)      (    C2H2 (g)
(Ho  =  227 kJ/mole 




6 C (graphite)  +  3 H2 (g)   (   C6H6 (l)

(Ho  =    49 kJ/mole 




calculate Ho for the reaction   3 C2H2 (g)  (  C6H6 (l)




A.  632 kJ/mole

B.  –632 kJ/mole
C.  –178 kJ/mole
D. 178 kJ/mole

_____
19.
The heat of combustion of fructose, C6H12O6, is –2812 kJ/mole. Using the following information,




calculate (H°f for fructose. 




C6H12O6 (s)  +  6 O2 (g)   (   6 CO2 (g)  +  6 H2O (l)

Ho  =  –2812 kJ




(H°f  of CO2  =  –393.5 kJ/mole




(H°f  of H2O  =  –285.83 KJ/mole




A.  –210.3 kJ

B.  210.3 kJ

C.  –1264 kJ

D.  1264 kJ

_____
20.
What is the kinetic energy in J and cal of a 45 g golf ball moving at 61 m/s?




A.  168 J, 40 cal

B.  84 J, 20 cal

C.  84 J, 350 cal
D.  3.8 J, 16 cal

_____
21.
What is the frequency of radiation that has a wavelength of  589  nm? 




A.  1.96 x 10–21 s–1
B.  5.09 s–1

C.  5.09 x 1014 s–1
D. 5.09 x 1020 s–1
_____
22.
The statement, "electrons fill degenerate orbitals singly to the maximum extent" is called




A.  Aufbau principle
B.  Hund's rule
C.  Pauli exclusion principle
D.  none of these

_____
23.
For n = 4, what are the possible values of l ?




A.  3, 2, 1


B.  4, 3, 2, 1

C.  3, 2, 1, 0

D.  4, 3, 2, 1, 0

_____
24.
Arrange the following atoms in order of increasing atomic radius (smallest to largest):  N, K, As, Fr 




A.  N<K<As<Fr

B.  N<As<K<Fr
C.  As<K<N<Fr
D.  Fr<K<As<N

_____
25.
How many unpaired electrons are in the Lewis dot symbol of a chlorine atom? 




A.  7


B.  3


C.  5


D.  1

_____
26.
Which of the following molecules is polar? 




A.  NH3 


B.  BF3


C.  CO2

D.  C2H2

_____
27.
Which one of the following atoms or ions has the largest radius?




A.  K+


B.  Cl–


C.  K


D.   Na

_____
28.
Which of the following atoms is the most electronegative?




A.  Mg


B.  Cl


C.  B


D.  I

_____
29.
Which one of the following atoms or ions is isoelectronic with neon, Ne?




A.  F–


B. Al3+


C.  Na+


D.  all of these      

_____
30.
Determine the oxidation number of sulfur in S2O3 2–.




A.  +3


B.  +2


C. +4


D. –2

_____
31.
How many total valence electrons are in the SO42– ion?




A.  32 e–


B.  30 e–

C.  14 e–

D 28 e–
_____
32.
What is the hybridization of the central carbon atom in CS2 and the approximate bond angle around the




carbon?




A.  sp2, 107o

B.  sp3, 120o

C. sp2, 120o

D. sp, 180o
_____
33.
The electron-pair geometry and molecular geometry of boron trichloride are




A.  tetrahedral, tetrahedral


B.  tetrahedral, trigonal planar




C.  trigonal planar, trigonal planar

D.  tetrahedral, trigonal pyramidal

_____
34.
How many moles of N2 gas occupy a volume of 11.2 liters at STP?




A.  1.00 mol

B.  2.00 mol

C.  0.500 mol

D. 0.250 mol

 _____
35.
Which one of the following cubic unit cells contains only two atoms? 




A.  simple cubic cell


B.  face centered cubic cell




C.  body centered cubic cell

D.  none of these

PART II - Show work (5 points each)

Please write your complete work in the space provided.  Partial credit will be given.
1.The density of mercury, the only metal to exist as liquid at room temperature, is 13.6 g/cm3. What is the

    density in pounds per cubic inch (lb/in3)? ( 1.00 lb = 453.6 g , 1 in = 2.54 cm)       

2. Lithium, is used in dry cells and storage batteries and in high temperature lubricants, it has two naturally


occurring isotopes; 6Li and 7Li.  Calculate the atomic mass of lithium. 


Isotope

Mass (amu)

Abundance (%) 


 6 Li


6.01521

     7.50


 7 Li


7.016003

   92.50

3. A mixture of 82.40 g of aluminum metal and 117.65 g of O2 is allowed to react.


a)  Identify the limiting reactant.


b)  Calculate the mass of aluminum oxide formed.


c)  Determine the mass of the excess reactant present in the vessel when the reaction is complete.


d)  What is the percentage yield for the reaction if reaction mixture produces 120 g of aluminum oxide? 

4. For the electronic transition from n = 3 to n = 8 in the hydrogen atom, calculate


a)   the energy change, and


b)   the wavelength of light that corresponds to this energy.

5. Calculate the standard enthalpy change, (Ho, for the following gas phase reaction using bond energy data.   












Bond Dissociation Energies



 H            H                                      H   H


H-Cl

435 kJ/mol  

 

    \
         (                                          (     (


C-H

413 kJ/mol




C=C       +      H-Cl    (     H - C - C - H


C-C

348 kJ/mol 



    (          \        

                      (     (


C=C

614 kJ/mol                                      


     H            H

                    Cl    H


C-Cl

328 kJ/mol

6. Draw the Lewis dot structure for the SO32 – ion and determine 


a)  the electron domain geometry


b)  the molecular geometry


c)  the hybridization of the sulfur atom

d)  the approximate bond angles

Sample CHEM 1411Final Exam (A) –Answers

Part I - Multiple-Choice

1.  B


11.  C


21.  C


31.  A

2.  C


12.  A


22.  B


32.  D

3.  D


13.  D


23.  C


33.  C

4.  A


14.  D


24.  B


34.  C

5.  B


15.  C


25.  D


35.  C

6.  D


16.  C


26.  A

7.  B


17.  D


27.  C  (K has a larger radius than Cl–)

8.  C


18.  B


28.  B

9.  D


19.  C


29.  D

10. D

20.  B


30.  B

Part II - Show-Work

1.
13.6 g    X    2.543 cm3     X        1 lb        =    0.491 lb/in3

   1

          in3                  453.6 g

2.  (0.0750)(6.01521 amu)   +   (0.9250)(7.016003 amu)   =   0.451 amu  +  6.941 amu   =   6.941 amu
3.
The “Fabulous Four Steps”


1)

Write the balanced chemical reaction.




4 Al (s)  +  3 O2 (g)   –––>   2 Al2O3 (s)

2)

Calculate the moles of “Given” Substances.




Moles of Al    =           82.40 g           =   3.054 mol







26.98154 g/mol




Moles of O2    =         117.65 g           =   3.6767 mol







31.9988 g/mol


3)

Calculate the moles of “Desired” Substance (Al2O3).




a)  moles of Al2O3   =   3.054 mol Al   X   2 mol Al2O3    =    1.527 mol Al2O3




based on Al

     1                    4 mol Al




b)  moles of Al2O3   =   3.6767 mol O2   X   2 mol Al2O3     =    2.4511 mol Al2O3




based on O2 

     1                      3 mol O2



Keep the smaller answer, 1.527 mol of Al2O3.  The limiting reactant is therefore Al.

    4)

Convert your answer in Step 3 to the units asked for (grams).

          
(1.527 mol)(101.961 g/mol)  =  155.7 g of Al2O3 will be formed.


Calculation of Excess Reactant that Remains (O2) after the Reaction is Complete


Moles of O2 remaining    =    total moles of O2 initially    –    moles of O2 reacted


Total moles of O2 initially present  =  3.6767 mol


Moles of O2 that react with the limiting reactant (Al, 3.054 mol) is


3.054 mol Al   X   3 mol O2    =    2.2905 mol O2



1                  4 mol Al


Moles of O2 remaining as unreacted excess  =  3.6767 mol  –  2.2905 mol   =   1.3862 mol


Grams of O2 remaining  =  (1.3862 mol)(31.9988 g/mol)   =   44.357 g

Percent Yield of Al2O3   =     120 g     X  100   =   77.1%






      155.7 g

4.
a)  E  =  (2.18 X 10–18 J)(1/32  –1/82)   =   2.08 X 10–19 J

b)     =    hc   =   (6.63 X 10–34 J·s)(3.00 X 108 m/s)   =   9.56 X 10–7 m  or  956 nm




E                     2.08 X 10–19 J            

5.
Bonds broken minus bonds formed: 


H   =   [ (1 mol)(614 kJ/mol)  +  (1 mol)(435 kJ/mol) ]  –  [ (1 mol)(348 kJ/mol)  +  (1 mol)(328 kJ/mol)




   +  (1 mol)(413 kJ/mol) ]   =   1049 kJ  –  1098 kJ   =   –40 kJ
6.
These illustrations of the sulfite ion are from an introduction to chemical bonding at


http://www.chemprofessor.com/bonding.htm:

[image: image3.png]This Lewis structure for the sulfite ion has a A better Lewis structure for the sulfite ion
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and the double bonded oxygen atom.





Since there are a total of four atoms plus lone pairs (four “electron domains”) around the central sulfur, the


overall geometry is tetrahedral and the molecular geometry is trigonal pyramidal.  The hybridization of the


sulfur atom in the first structure is therefore sp3.  However, the sulfur is not simply sp3 hybridized in the


second structure, which has an “expanded octet” around the sulfur atom.  Hybridizations that allow more than


an octet of electrons around an atom are sp3d (10 electrons) and sp3d2 (12 electrons), but not sp, sp2, or sp3. 


Furthermore, to form a -bond, we must have unhybridized p-orbitals on the sulfur and oxygen atoms.  This p


orbital will not be present if the hybridization is sp3, sp3d, or sp3d2.  For simplicity, we can assign the


hybridization of the sulfur as sp3 based on the first structure, but in order to more accurately describe the


bonding here and in other molecules with combinations of expanded octets and multiple bonds (double or


triple bonds) in their dot structures, we must probably turn to molecular orbital theory.


These illustrations are from the Wikipedia article for sulfites at http://en.wikipedia.org/wiki/Sulfite:








A space-filling model of the sulfite anion

The structure of the sulfite anion
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Phase Diagram for Water
CHEM 1411 - FINAL EXAM (B)
PART I (2 points each) 

Multiple choice - Please DO NOT write or mark on this paper. Write your correct answer on scantron.
1. Which of the following substances is not soluble in water?

     
     A. HCl

B. PbCl2

C. NaNO3

D. CuCl2

E. KOH

      2.   What is the formal charge of C in   [:C ( N:]− ?

                A.  0                         B.  4                            C.  -1                           D.  3

            E. - 4
3. What are the major species in solution when solid ammonium nitrate is dissolved in water?

     
    A.  NH3, NO3−         B. NH4+, HNO3−         C. NH3, NO2−     

                D. NH4+, NO2−         E. NH4+, NO3− 

4. The Kelvin temperature of one liter of gas is doubled and its pressure is tripled, volume will then be

            A. 1/6 L

 B. 2/3 L
              C.  3/2 L
            D. 6 L                          E. 1/2 L                   

      5 .  Which of the following atoms has seven valence electrons.

               A.  Cl                         B.  Ar                           C.  Fr                        D.  Si                           E. N
6. What is the oxidation number of chlorine in  ClO4- ?

          A. +8                               B. -8                             C. +7                        D. -7                            E. -1

      7.  What is the electron-domain geometry of CO32- ?

           A.  T - shaped                 B.  linear                     C.  trigonal planar    
           D.  tetrahedral                 E.  octahedral
8. If 25 ml of 0.75 M NaOH(aq) is required to completely neutralize 150 ml of HCl(aq), what is the 

            molarity of the acidic solution?

          A. 0.15 M                       B.  0.125 M                  C. 0.25 M                  D.  0.75 M               E. 1.25 M

9. Consider the reaction , Fe(s) + Cu2+(aq) ( Cu(s) + Fe2+(aq),  Which statement is true for the reaction?

            A. Cu2+ is oxidized.          B. Fe(s) gains in oxidation state.          C. Cu2+ is reduced.  

            D.  Fe(s) is reduced.           E. two of these
10. What is the total number of valence electrons in PO43- ?

            A.  23 e-               
       B. 24 e-        
       C.  32 e-
                  D. 26 e-              E. 16 e-
      11. An atom has a valence shell electron configuration of ns1. To which group of elements in the   

            periodic table does it belong?

            A. transition metals
       B. alkaline earth metals                C.  rare earth metals


            D. alkali metals                  E. none of these

12. If  2.56 g of an unknown gas occupies a volume of 111 mL at 753 torr and 22 °C,  calculate the molar mass of the gas.

A. 0.563 g/mol 
       B. 0.741 g/mol 

C. 42.0 g/mol 
         D. 563 g/mol 
      E. 6870 g/mol

13. Which one of the following bonds is considered a “nonpolar covalent” bond?

            A.  H - O                B.  Li - F                          C.  Cl - Cl                 D.  C – O                 E. C - Cl  
14. When 100 calories of heat energy is added to 10 grams of water at 20 oC, the final temperature of the water will be ____________oC. ( specific heat of water = 4.184 J/g .oC)

            A. 10
 
       B. 30
  
           C. 40
 
         D. 100                       E. 22.4

      15. Which of the following has a bond order of 3?
                           I.  N2

II. CN- 
III. O2

IV. Cl2
           A. I and II
       B. I, II, and  IV
           C. I and III
         D. I only

      E. II only
16. A barometer indicates that the atmospheric pressure is 768.2 mmHg.  What is the 

            pressure in kPa?

              A. 14.85
       B. 102.4

           C. 7.582
         D. 1.011

      E. 7.784

17. What are the correct hybridization and approximate bond angle around nitrogen atom in NF3? 

   
 A. sp2, 1200
       B. sp3,  109.50
            C. sp3, 1070
        D. sp, 1800                 E. sp2, 1070
18. How much H2SO4 is needed to make 100 mL of 0.5 M H2SO4? (formula weight of H2SO4 = 98)

             A. 0.05 g
       B. 0.5 g

            C. 5 g

       D. 50

      E. 0.005
19. Which one of the following cubic cell contains 2 atoms?


 A. simple cubic cell
                 B. body centered cubic cell          C. face centered cubic cell
                 
             D.  edge centered cubic cell       D. none of these
20. What is the  ΔE in kJ for a system that receives 1.79 kJ of heat from surroundings and has 4.51 kcal of 

             work done on it at the same time. ( 1 cal = 4.184 J)

A. +20. 7 kJ
             B. +2.87 kJ

C. +0.71 kJ
     D. -17.1 kJ

E. +17.1 kJ

21. Which of the following compounds has hydrogen bonding as the permanent intermolecular 

            force?

            A. H2

             B. CH4
            C. CH3OH
     D. H2S                   E. HCl
22. What is the resulting molarity of solution when 2g of NaOH is dissolved in 500 mL of water? 

                (formula weight of NaOH = 40.)


A. 0.01 M

B.0.05 M
           C. 0.1 M
    D. 0.5 M

E. 5.0 M
23. How many sigma bonds are in the structure of acetylene, C2H2?


A. 1

            B. 2

           C. 3

   D. 4

            E. none of these

24. Calculate the following to the correct number of significant figures.  121.4 + 1.01 = _____

              A. 120.4

B.  122.41
            C.   122
   D.   120.39               E.   122.4

25. Which of the following properties is a chemical property of phosphorus?

              A.  it has a density of 1.82 g/cm3
        B. it has a melting point of 44.1oC

              C.  it burns in air                                    D. it is a white waxy solid
  
              E. its atomic weight is 30.97 amu
26. An empty graduated cylinder weighs 45.8772 g. After 20.0 mL of a liquid is added, the 

             cylinder and its contents weigh 77.7572 g. What is the density of the liquid in g/mL?

              A.  1.59

B.  1.594
           C.  3.89
               D.   2.29
           E.   2.293

27.   Which name-formula pair is incorrect? 

              A. dinitrogen trioxide, N2O3
                    B. hydrocyanic acid, HCN           
              C. chromium(II)carbonate  Cr(CO3)2            C.  silicon disulfide, SiS2
           

                     E. barium nitrate Ba(NO3)2
28. In a hypothermia case, the body temperature dropped to 28.7oC. What is the temperature 

             equivalent in oF?

             A.   83.7

B.  92.4
            C.  78.1
     D.  95.2               E.  87.3

29. When the following equation is balanced using the smallest possible integers, what is the

             coefficient of O2(g)?

                                                  C8H18O3(l) + O2(g)( H2O(g) + CO2(g)

               A.  9

            B.  25
                        C. 12.5
                 D. 11
          E. 8

30. Penicillin G is C16H18N2O4S. What is the molecular weight of penicillin G?

              (Atomic weights: C = 12.01, O = 16.00, N = 14.01, S = 32.06, H = 1.008).

              A. 316.20
           B. 280.22
           C. 386.44
    D. 334.38
       E. 262.42

31. The symbol and atomic number of the halogen in period 4 are:

            A. Se, 78.96
           B. Se, 34
           C. Br, 35
    D.  I, 53
       E. Sb, 51

32. A sample of lime, CaO, weighing 69 g was prepared by heating 131 g of limestone, CaCO3. What was the percent yield of the reaction? (Atomic weights: Ca = 40.08, C = 12.01, O = 16.00).

                                                      CaCO3 ( CaO + CO2

               A. 94

           B. 85

            C. 91
     
    D. 88
        E. 97

33. The symbols of the halogen in period 3 and the alkaline earth in period 4 of the periodic table are: 

              A. Br, Mg 
           B. Cl, Ca 
            C. Kr, Ca 
    D. I, Mg 
        E. Br, Ca

34. A bushel of corn weighs 56 pounds. What is the mass of a bushel of corn in kilograms?

               A. 25
                       B. 27
                         C. 21
                 D. 19
        E. 23

35. An unknown molecule is found to consist of 24.2% carbon by mass, 4.0% hydrogen by mass and the remaining mass is due to chlorine. What is the empirical formula of the molecule?

               A. CH2Cl 
           B.  C2H4Cl2
             C. CH2Cl2
     D. C2H3Cl          E. CHCl

PART II (5 points each)

Show work - Please write your complete work in space provided. Partial credit will be given.
1. The combination of coke and steam produces a mixture called coal gas, which can be used as a fuel or as a starting material for other reactions.  If we assume coke can be represented by graphite, the equation for the production of coal gas is
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2. 10.0 ml 0f 0.20 M sulfuric acid solution to required to neutralize 30.0 mL of potaasium 

            hydroxide solution. Write a complete balance equation for this reaction and calculate the molarity  

            of the base.

3. For  NO3-, nitrate ion, draw the Lewis structure (by counting the valence electrons of each atom), 

            determine the electron-domain geometry, the molecular geometry, resonances structures, 

            hybridization, and show the angles between the bonds in a drawing.  N is the central atoms, all    

            other atoms are attached to N.

4. A metal crystallizes with a face-centered cubic lattice. The edge of the unit cell is 408 pm. Calculate the number of atoms in the unit cell and diameter of the metal atom. ( For FCC , edge; L = r √ 8 )

5. Aluminum oxide forms when aluminum reacts with oxygen, 

                                                  4 Al(s) + 3 O2(g) ( 2 Al2O3(s)

             A mixture of 41.25 g of aluminum and 58.83 g of oxygen is allowed to react. 

             a) Identify the limiting reagent      
             b) What mass of aluminum oxide can be formed?
6. Copper (63.546 amu) has two isotopes: 63Cu (62.9396 amu) and 65Cu (64.9278 amu). What percent of copper atoms are 65Cu?

Sample CHEM 1411Final Exam (B) –Answers

PART – I (2 POINTS EACH)

1. B

2. C

3. E


4. B   (P1V1/T1) = (P2V2/T2) ( (P1V1/T1) = (3P1V2/2T1) ( V2 = 2/3 V1



5. A

6. C

7. C



8. B    
Ma = ( nbMbVb / naVa) ( Ma = ( 25x0.75x1)/ (1x150) ( Ma = 0.125 M


9. E
            10. C

11. D


12. D   
M = mRT/PV  ( (2.56x0.0821x295)/(753/760)x(111/1000)  ( M = 563 g/mol


13. C



14. B   100 cal.x4.184 J/cal. = 10 g (4.184J/g.oC)(T – 20 oC) ( 10 = T – 20 ( T = 30 oC



15. A

16. B

17. C



18. C    g(H2SO4) = M.V.MW = 90.5 mol/L)(100/1000 L)998 g/mol) = 5 g, H2SO4
19. B



20. A     (E = q + w = ( +1.79 kJ) + (+ 4.51x4.184 kJ) = 20.7 kJ



21. C 
             22. C

 23. C



24. E  
     (=122.42) ( 122.4


25. C



26. A       (777.7572 – 45.8772)g/ (20.0) ml = (31.8800 g) / (20.0 ml) = 1.59 g/ml



27. C
  Chromium (II) carbonate is CrCO3


28. A      F = 9/5C + 32 = 9/5 (28.7) + 32 = 51.66 + 32 = 83.66 = 83.7



29. D     C8H18O3(l) + 11 O2(g)( 9 H2O(g) + 8 CO2(g)



30. D                 31. C

32. A

33. B



34. A     (56 lb)(1 Kg /2.2 lb) = 25.45 ( 25 Kg



35. A
Part II - Show-Work

1.  (H =  double (1) + (2) + reverse (3) = 2(131.3 kJ) + (-41.2 kJ) + (-206.1) = +15.3 kJ

H2SO4 + 2 KOH ( K2SO4 + 2 H2O

naMaVa        (2) (10.0) (0.20)

Mb = ------------ = ----------------------- =  0.13 M
nbVb            (1) (30.0)


[image: image9.emf]N = O
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 b. trigonal Planar    c.  trigonal Planar      d. 3 resonance structures         e. sp2

                                        f. bond  angle about 120o
            a) Number of atoms in F.C.C. is: 8 x (1/8) + 6 x (1/2) = 4 atoms.

            b) L = r √ 8   (  r = L /√ 8   ( 408 / √ 8   = 144.25 pm
                diameter (d) = 2 x r = 2 x 144.25 pm = 288.5 pm = 2.885 Angstrom
2. A)

(4x27) g            (3x32) g
     (2x102) g

4 Al        +         3 O2        (         2Al2O3
82.4 g               117.65 g
           X g

(82.4) (2) (102)

Al2O3   from Al  =      ------------------------    =    155.64 g   = 156 g

4 x 27

(117.65) (2) (102)

Al2O3   from O2  =      ------------------------    =    250.00 g

3 x 32

So, Al produce smaller amount of Al2O3. Al is the limiting reagent.

b) 156 g Al2O3 formed

3.     63.546 amu  = (1 - A) (62.9396) + (A) (64.9278)
                           A = 0.305

                        Percent abundance of   65Cu  =  30.5%
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