Chem 30A, Test Review #2 


1.
Write the electron configuration, using the “long form” for the following ions and indicate which noble gas has the same configuration.


(a) Al3+ :


(b) S2- :


(c) Fe3+ :

2.
Which of the following is the electron configuration of a noble gas element?


(a) 1s2 2s2 2p4 

(b) 1s2 2s2
     (c) 1s2 2s2 2p6 

(d) 1s2 2p6 3d10 

3.
Which is the correct electron configuration of Mg2+ ion ?

(a)  1s2 2s2 2p6 3s2

(c)  1s2 2s2 2p6 3s2 3p6
(b)  1s2 2s2 2p6


(d)  1s2 2s2 2p6 3s2 3p6 3d5

4.
An atom with the electron configuration 1s2 2s2 2p6 3s2 3p1  will most likely form which of the following ions?


(a) +1 cation;
  (b) +3 cation;
(c) -3 anion;

(d) –1 anion

5.
Which of these compounds contains ionic bonds?

(a) BaO2
 
(b) CO2
(c) NO2
 (d) SO2 
(e) SiO2 

6.
Which of the following contains nonpolar covalent bonds?


(a) BF3 

(b) OF2
(c) MgO
(d) O3

(e) ClF

7.
Which covalent bond is the most polar?

(a)  C—H
(b)  Cl—H
(c)  F—H
(d) N—H
(e) O—H

8.
Which molecule has a linear shape?


(a)  BeCl2
(b) GeF2
(c) OF2

(d) all of them
(e) none of them

9.
Which molecule has a trigonal planar shape?


(a) BF3

(b) NF3
(c) PF3

(d) SF2 

10.
Which molecule has the tetrahedral shape?


(a) CH4

(b) SiF4
(c) SnCl4
(d) all of them
(e) none of them 

11.
Which is the correct formula for iron(III) hydroxide?


(a) Fe3OH
(b) FeOH3

(c) Fe(OH)3

(d) Fe(III)OH

12.
Which gas effuses the fastest under identical conditions? 

(a) O2 

(b) NO 
(c) CH4 
(d) CO

(e) N2 

13.
Classify each of the following as an ionic or a molecular/covalent compound.


(a) CS2 = ____________________;

(c) CaO = __________________


(b) Na2S = ___________________;

(d) PCl3 = ___________________

14.
Name each of the following compounds:


(a) (NH4)2SO4 : ___________________________________


(b)  K2HPO4 :_____________________________________


(c)  N2O4 : _______________________________________


(d)  H3PO4 :______________________________________


(e)  CuCO3 :______________________________________


(f)  Pb(NO3)2:____________________________________


(g)  SF6 :________________________________________


(h)  Ca(OCl)2:______________________________________

15.
Write the correct formula for each of the following compounds:


(a) Sodium hydrogen carbonate = ___________;


(b) Nickel(II) sulfate = __________;


(c) Dinitrogen pentoxide = ___________


(d) Nitric acid = _____________


(e) Barium sulfate = ____________


(f) Titanium(IV) oxide = ____________


(g) Phosphorus tribromide = _____________


(h) Hydrosulfuric acid = ___________

16.
Draw Lewis structures for the following molecules using dash "—" for bonding electron pairs and "pairs of dots" for nonbonding electron pairs. Predict the molecular geometry (shape) of each molecule and indicate whether it is polar or nonpolar.



(a)  GeF2
(b) BF3 
(c) NF3

(d) SiF4
(e) SO3 

17.
Indicate the type of “primary” intermolecular forces (permanent dipole-dipole, hydrogen bonds, or London dispersion) that occur in the liquid or solid state of each of the following substances:


(a) N2:_____________________;

(f) HF:_________________________


(b) CO2:____________________;

(g) SiO2 (silica):__________________ 


(c) NH3:____________________;

(h) SO2:________________________


(d) HCl:____________________;

(i) OF2:________________________


(e) CH3OH:___________________;

(j) CH4:_________________________

18.
Which interparticle forces or bonds are broken when the following occurs:


(a) Liquid water boils and becomes steam at 100oC.


(b) Liquid water decomposes to hydrogen and oxygen gases during electrolysis.


(c) Mercury evaporates to form mercury vapor.


(d) Solid iodine sublimes to form iodine vapor.


(e) Nitrogen trichloride (NCl3) decomposes to nitrogen and chlorine gases.

19.
Balance the following equations using smallest whole number coefficients:


(a) ___C8H18(l)  +  ___O2(g)   (  ___CO2(g) +  ___H2O(g);


(b) ___Ca(NO3)2(aq) + ___Na3PO4(aq)   (  ___Ca3(PO4)2(s)  + ___NaNO3(aq)

(c)  ___Al(s)  +  ___H2SO4(aq)  (  ___Al2(SO4)2(aq)  +  ___H2(g).

20.
Classify the following reactions, first as redox or nonredox and then as combustion, combination, decomposition, single-replacement, precipitation, or acid-base reaction:


(a) (NH4)2CO3(s)  (  2NH3(g)  +  CO2(g)  +  H2O(g):_____________________________


(b) HC2H3O2(aq)  + NaOH(aq)  (  NaC2H3O2 (aq)  +  H2O; _________________________


(c) Cl2(g)  +  3F2(g)  (  2 ClF3(g); 


___________________________


(d) CH4(g)  +  2 O2(g)  (  CO2(g)  +  2H2O(g):

___________________________


(e) AgNO3(aq)  +  KI(aq)  (  AgI(s)  +  KNO3(aq); 
__________________________


(f) 2HgO(s)  ( 2 Hg(l)  +  O2(g):


____________________________


(g) Cu(s)  +  2 AgNO3(aq)  (  Cu(NO3)2(aq)  +  2Ag(s);____________________________


(h) CaO(s)  +  SO2(g)  (  CaSO3(s); 


____________________________

21.
Complete and balance (if necessary) the following double-displacement reactions:


(a)    HC2H3O2(aq)  +    NaOH(aq)  (

(b)    Pb(NO3)2(aq)  +    KI(aq)  (

(c)    Ba(OH)2(aq)  +     H2SO4(aq)  (
22.
Write balanced complete and net ionic equations for the following reactions:



(a) BaCl2(aq)  +  Na2SO4(aq)  (  BaSO4(s)  +  2NaCl(aq) 



(b)  H2SO4(aq)  +  NaOH(aq)  (  2 H2O(l)  +  Na2SO4(aq) 

23.
In the following redox reaction:



    2KMnO4(aq) +  16HCl(aq)  (  MnCl2(aq)  +  2KCl(g) +  5Cl2(g) +  8H2O


(a) Identify: (i) the oxidizing agent;
(ii) the reducing agent;


(b) What element is oxidized and what element is reduced in the reaction?

24.
Calculate the molar masses of the following compounds. How many moles of each compound are pressent in 454 g?


(a) C8H18

(b) (NH4)3PO4


(c) Al2(SO4)3
25.
Ammonia is industrially produced by the following reaction: N2(g) + 3H2(g)  (  2NH3(g).

How many grams of N2 and H2, respectively, are required to produce 453.6 g of NH3?


(Answer: 373.2 g N2 and 80.4 g H2)

26.
In the following reaction, if 2.43 g of magnesium is reacted with 3.20 g of oxygen, how many grams of MgO will be formed? (Answer: 4.03 g)

2Mg + O2  ( 2MgO. 

27.
When propane gas burns in air the following reaction occurs:




C3H8(g)  +  5 O2(g)  (  3CO2(g)  +  4H2O(g)

(a) How many grams of oxygen are needed to react with 94.6 g of propane (C3H8)?


(b) How many grams of CO2 and H2O, respectively, are produced when 94.6 g of C3H8 are completely reacted, assuming the yield is 100%? 


(Answers: (a) 343 g O2; (b) 283 g CO2, 155 g H2O)

28.
The fermentation of glucose (C6H12O6) solution by yeast occurs as follows:




    C6H12O6(aq)  + yeast (  2 C2H5OH(l) +  2 CO2(g)

(a) Calculate the theoretical yield (in grams) for the formation of pure ethanol (C2H5OH) from complete fermentation of glucose solution containing 454 g of glucose. (b) If 176 g of ethanol are obtained, what is the percent yield for this reaction? 


(Answers: (a) 232 g; (b) 75.9%)

29.
125 liters of oxygen gas is produced at 1.00 atm pressure. If this gas is compressed into a 15.0-liter cylinder at constant temperature, what is the final gas pressure in the cylinder? I(Answer: 8.33 atm)

30.
A sealed gas cylinder contains an amount of gaseous substance at 1.02 atm at 20oC. If the cylinder is placed in boiling water at 100oC, what is the new gas pressure at this temperature?  (Answer: 1.30 atm)

31.
A mixture of helium, oxygen and nitrogen is stored in a 40.0-L cylinder at a total pressure of 2.50 atm at 20oC. The partial pressure of helium is 460 torr, and that of nitrogen is 950 torr. (a) What is the partial pressure of oxygen in the mixture? 

(b) How many grams of each gas are present in the cylinder? (R = 0.08206 L.atm/mol.K)


(Asnwer: (a) 490 torr;  (b) 4.03 g of Helium; 58.3 g of N2, and 34.3 g of O2)

32.
A 25.0-liter cylinder contains 454 g of N2 gas at 22oC. What is the gas pressure? What volume will the gas occupy at STP?? (Answer: 15.7 atm; 363 L)

33.
Magnesium reacts with hydrochloric acid to produce hydrogen gas as follows:




Mg(s)  +  2HCl(aq)  (  MgCl2(aq)  +  H2(g) 


(a) If 95.0 mL of H2 were collected over water at 21oC and the total gas pressure (due to H2 and water vapor) is 756 torr, how many moles of H2 gas were produced. (b) How many grams of magnesium were reacted?   (Vapor pressure of water at 21oC is 19 torr; R = 0.08206 L.atm/mol.K)  (Answer: (a) 0.00382 mol H2;  (b) 0.0928 g Mg)

34.
A weather balloon filled with helium gas has a volume of 6.00 x 103 L at 25oC and 1.00 atm pressure of the gas. (a) How many grams of helium are in the balloon? (b) To what volume will the balloon expand (assume it is completely elastic) if the air pressure is 510 torr and the temperature is –15oC? (R = 0.08206 L.atm/mol.K)  

(Answer: (a) 982 g; (b) 7.74 x 103 L)

35.
A 945-mL balloon contains 2.75 g of a gaseous substance 24oC and 1.00 atm. What is the density of the gas (in g/mL)? (b) If the density of air is 1.20 g/L under the same condition, will the balloon float in air or fall to the ground? Explain. 
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