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Chemistry 161      Final Exam      May 3, 2007 

Student Name (Print): ______________________________ 

Student Signature: ____________________________________ 

Recitation Section Number:   

Recitation Instructor:  __________________ 

 

The exam has 50 questions for credit and an additional one to check the color of your exam 

booklet.  Please answer all 51 questions on the OpScan sheet.  There is no penalty for guessing.  

At the end of the 180-minute exam period, please hand in only this top sheet and your OpScan 

form.  If you finish early, please do not disturb your fellow students.  A proctor will check your 

picture-ID, OpScan form and signature during the exam.  The use of calculators with 

permanent memories (graphing calculators), cell phones, pagers, PDAs or other electronic 

devices other than a basic scientific calculator is expressly forbidden.  The last page of the 

booklet contains a periodic table along with other useful data.  The use of any other notes or 

information on this test will be considered a violation of the Academic Honesty provisions of the 

student code. 
 

ON THE OpScan FORM (Use a #2 pencil or darker) Sec Per. Instr 

1.  SIGN your name across the top of the form. 01 T6 JW 

2.  Code the following information (blacken circles) 02 T6 RP 

 Your Name (LAST NAME FIRST) 06 Th6 BL 

 Your RU ID 07 Th6 JW 

 [Start under Box A and continue to Box I] 08 Th6 RP 

3. Your RECITATION SECTION NUMBER in K & L 10 T8 JW 

 [Sections 01-08, code a 0 under box K] 11 T8 RP 

 4.Your EXAM FORM NUMBER under box P 12 T8 BL 

 13 Th8 JW 

BL = Bryan Langowski, RP = Bob Porcja, JW = Judy Waidlich 14 Th8 RP 

Periods: 6 = 5:50 -6:45, 8 = 8:45-9:40 15 Th8 BL 

 

Your EXAM FORM is:   
 

Please see the last page of exam for the periodic table. 
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1. Which one of the following is the decreasing order of ionization energy ? 

(highest to lowest ) 

 

A. F,N,As,Cs 

B. F,N,Cs,As 

C. F,As,N,Cs 

D. N,F,As,Cs 

E. Cs,As,N,F 

 

 

 

2. The density of oxygen is 1.43 g/L at STP. What is its density at 27 C and  

600 mm Hg? 

 

A. 1.03 g/L 

B. 1.24 g/L 

C. 1.43 g/L 

D. 1.52 g/L 

E. 1.63 g/L 

 

 

 

3. When the following equation is balanced using the smallest integers, the 

coefficient of BP is: 

 

BCl3 + P4 + H2   BP + HCl 

 

A. 1 

B. 2 

C. 3 

D. 4 

E. 5 

 

 

 

4. Which one of the following compounds is named incorrectly? 

 

A. (NH4)3PO4,  triammonium phosphate. 

B. Na2O,  sodium oxide. 

C. FeS,  iron(II) sulfide. 

D. Li3N,  lithium nitride. 

E. Cu2O,  copper(I) oxide. 
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5. A certain metal sulfide,MS2,is used as a lubricant. If MS2 is 40.06% sulfur 

by mass, what is M? 

 

A. tungsten, W. 

B. tantalum, Ta. 

C. iridium, Ir. 

D. molybdenum, Mo. 

E. niobium, Nb. 

 

 

 

 

 

6. Methane is burned in oxygen according the reaction below: 

 

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

 

3.00 moles of methane and 2.00 moles of oxygen are mixed and the reaction  

proceeds as far as possible. If the final pressure of the reaction mixture was 

3.56 atm, what is the partial pressure of the H2O(g)? 

 

A. 1.78 atm 

B. 1.42 atm 

C. 7.12 atm 

D. 3.56 atm 

E. 2.38 atm 

 

 

 

 

 

7. What is the maximum number of emission lines one would expect to see in a 

molecule containing only four electronic energy levels ? 

 

A. 5 

B. 10 

C. 9 

D. 8 

E. 6 

 

 

 

 

 

 

 



161 FINAL EXAM VI 

SPRING 2007 

4 

8. During one of the lectures, the lecturer demonstrated the decrease in bond 

dissociation energy of HF, HCl, HBr and HI by 

 

A. standing on the podium 

B. standing on a chair 

C. showing a video 

D. lighting the cathode ray tubes of different gases 

E. singing happy birthday to the class 

 

 

 

9. What is the mass of a sample of potassium permanganate, KMnO4 

(MM=158.04g/mol), that contains 3.0x10
20

 atoms of oxygen? 

 

A. 0.024 g. 

B. 0.036 g. 

C. 0.010 g. 

D. 0.016 g. 

E. 0.020 g. 

 

 

 

10. When 30.1 grams of MgCO3.xH2O was treated with excess acid, 3.51L of 

CO2 were collected at STP. What is the value of ( x ) ?( Molar mass of 

MgCO3 = 84 g/mol ) 

 

A. 2 

B. 3 

C. 4 

D. 5 

E. 6 

 

 

 

11. What weight of ice could be melted at 0 C by the heat liberated by 

condensing 50 g of steam at 100 C to liquid at 100 C ? ( The heat of 

vaporization is 2.26 kJ/g and the heat of fusion is 0.334 kJ/g ). 

 

A. 225 g. 

B. 339 g. 

C. 435 g. 

D. 677 g. 

E. 765 g. 
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12. Rust, Fe2O3,(MM=159.7g/mol) can be removed from porcelain according to 

the reaction: 

 

Fe2O3 + 6Na2C2O4 + 6HCl    2Na3Fe(C2O4)3 + 6NaCl + 3H2O 

 

How many grams of rust can be removed by 275 mL of 2.00 M Na2C2O4? 

 

A. 20.7 g. 

B. 14.6 g. 

C. 40.8 g. 

D. 50.1 g. 

E. 60.2 g. 

 

 

 

13. The answer for the following mathematical operation (100.003-0.57 ) should 

be reported to how many significant figures? 

 

A. 2 

B. 3 

C. 4 

D. 5 

E. 1 

 

 

 

14. Which one of the following is a weak electrolyte when dissolved in water? 

 

A. Hydrogen chloride. 

B. Ammonium chloride 

C. Sodium sulfate. 

D. Acetic acid. 

E. Potassium hydroxide. 

 

 

 

15. What is the reducing agent in the following reaction? 

 

SO3 + H2O   H2SO4 

 

A. SO3 

B. H2O 

C. H2SO4 

D. S in SO3 

E. Nothing is oxidized or reduced. 
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16. A 100.0 g ice cube at 0 C is added to a glass containing 1000 g of water at 

45 C. What is the final temperature of the system? Assume no heat is lost to 

the surrounding and the enthalpy of fusion of ice is 0.334 kJ/g, and the 

specific heat capacity of water is 4.18 J ( C)
-1

g
-1

. 

 

A. 33.6 C 

B. 28.6 C 

C. 26.1 C 

D. 24.2 C 

E. 22.1 C 

 

 

 

 

 

17. Consider the reaction: 

 

CaCO3(s)    CaO(s)  +  CO2(g) 

 

What is the mass of calcium carbonate that should be heated up to yield 10.2 

g of calcium oxide if the percent yield of the reaction is 50%? 

 

A. 18.5 g. 

B. 20.2 g. 

C. 30.6 g. 

D. 11.3 g. 

E. 36.4 g. 

 

 

 

 
 

18. What is the area covered by 0.200 liter of paint when it is brushed on a wall 

with  a uniform thickness of 100 micrometer? 

 

A. 0.100 m
2
 

B. 10.0 m
2
 

C. 20.0 m
2
 

D. 1.00 m
2
 

E. 2.00 m
2 
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19. The reduction of Fe2O3 by aluminum proceeds quantitatively according to 

the reaction below:  

 

2Al  +  Fe2O3         2Fe  +   Al2O3 

 

How many grams of iron can be obtained from the reaction of 10.0 g  

of Al with 20.0 g of Fe2O3? ( Molar mass of Fe2O3=159.70 g/mol ). 

 

A. 20.7 g. 

B. 14.0 g. 

C. 25.7 g. 

D. 10.5 g. 

E. 17.6 g. 

 

 

 

 

 

20. The wavelength of a typical microwave radiation is 0.122 meter. How many 

photons of this radiation are required to raise the temperature of 50.0 grams 

of water by 10 C ? ( Specific heat capacity of water is 4.18 J ( C )
-1

g
-1

. ) 

 

A. 3.56x10
26

 photons. 

B. 1.29x10
27

 photons. 

C. 6.86x10
28

 photons. 

D. 2.57x10
27

 photons. 

E. 1.02x10
29

 photons. 

 

 

 

 

 

21. What is the molar mass of a gas if 4.50 grams of it occupies a volume of  

4.00 L at 850 Torr and 82 C ? 

 

A. 16.0 g/mol 

B. 26.5 g/mol 

C. 33.6 g/mol 

D. 30.2 g/mol 

E. 29.3 g/mol 
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22. Consider the following series of reactions: 

 

Cl2  +  2KOH          KCl  +  KClO  +  H2O 

3KClO         2KCl  +  KClO3 

4KClO3        3KClO4  +  KCl 

 

How many moles of Cl2 are needed to prepare 0.720 mole of KClO4? 

 

A. 1.44 moles. 

B. 2.31 moles. 

C. 4.62 moles. 

D. 0.360 moles. 

E. 2.88 moles. 

 

 

 

 

 

23. A hydrate of magnesium bromide is found to contain 28.1 % water by mass. 

What is the formula of the hydrate? 

 

A. MgBr2 

B. MgBr2. H2O 

C. MgBr2.2 H2O 

D. MgBr2.3 H2O 

E. MgBr2.4 H2O 

 

 

 
 

24. Suppose a 0.4096 g sample from a box of commercial table salt is dissolved 

in water and requires 49.57 mL of 0.1387 M AgNO3(aq) to completely 

precipitate the chloride ion as AgCl(s). If the chloride ion present in solution 

comes only from the sodium chloride, what is the mass percent of NaCl in 

the table salt? 

 

A. 97.25 % 

B. 98.10 % 

C. 98.85 % 

D. 97.70 %  

E. 99.90 % 
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25. Consider the process below: 

 

Cl2(g)   2Cl(g)          H= 243 kJ/mol 

 

What wavelength of light would provide the energy needed per molecule  

of Cl2(g) to achieve this in a one step process? 

 

A. 310 nm. 

B. 425 nm. 

C. 492 nm. 

D. 257 nm. 

E. 710 nm. 

 

 

26. Which one of the following oxides gives an acidic solution when dissolved 

in water? 

 

A. sodium oxide. 

B. barium oxide. 

C. potassium oxide. 

D. sulfur trioxide. 

E. calcium oxide. 

 

 

 

27. Which of the following ions will not give a gaseous product when treated 

with acid? 

 

A. HSO4
- 

B. HSO3
- 

C. HCO3
- 

D. HS
- 

E. S
2-

 

 

28. Which one of the following molecules is non-polar? 

 

A. XeF2 

B. IF5 

C. SOCl2 

D. CHCl3 

E. NH3 
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29. The species that has a Lewis structure most like that of CO is: 

A. NO 

B. CO2 

C. CH2 

D. O2 

E. NO
+ 

 

 

30. Which one of the following statements is false about PO4
3- 

 where phosphorus is 

bonded to each oxygen by a single bond? 

A. The oxidation number of phosphorus is +3. 

B. The formal charge on phosphorus is +1. 

C. The shape of the ion is tetrahedral. 

D. The formal charge on each oxygen is ï1. 

E. Each atom has a complete octet. 

 

 

31. How many of these ions/molecules contain an atom with sp
2
 hybridization? 

CH3CH2
+

    SOCl2    CH2CH2    BHCl2    H3O
+

 

 

A. 0 

B. 1 

C. 2 

D. 3 

E. 4 

 

 

32. How would you classify an element with the following electronic 

configuration Kr 4d
8
5s

2
? 

 

A. a transition metal. 

B. an alkali metal. 

C. an alkali earth metal. 

D. a halogen. 

E. a lanthanide element. 

 

33. The element that reacts most vigorously with water is: 

 

A. Li 

B. Na 

C. K 

D. Rb 

E. Cs 
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34. Given the following enthalpies ( HB) : 

 

C-H ( 412 kJ/mol )     C-O ( 360 kJ/mol )     C-C ( 348 kJ/mol ) 

O-H ( 463 kJ/mol )     C O ( 763 kJ/mol )     O O ( 496 kJ/mol ) 

 

Calculate the enthalpy change ( kJ ) for the gas phase reaction: 

 

CH3CH2OH + O2  

O

CH3-C-OH + H2O  
 

A. ï369 

B. ï412 

C. ï743 

D. ï496 

E. ï253 

 

 

 

 

 

 

35. Which one of the following species has a different shape than ICl2
-
? 

 

A. I3
-
 

B. XeF2 

C. CO2 

D. GeCl2 

E. BeH2 

 

 

 

36. Which reaction below will have the net ionic equation:  

Al
3+

(aq)  +  3 OH
-
(aq)    Al(OH)3(s) 

 

A. AlPO4(aq) plus NaOH(aq) 

B. Al2S3(aq) plus KOH(aq). 

C. Al2(CO3)3 (aq) plus LiOH(aq) 

D. Al(NO3)3(aq) plus CsOH(aq) 

E. Al(NO3)3(aq) plus Fe(OH)3(aq) 
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37. Consider the partial Lewis structure of nitric acid given below: 

H O N O

O

 

Which orbitals are utilized to form the N-O bond indicated?  

 

A. sp
3
( oxygen )-sp

3
 ( nitrogen ) 

B. sp
3
( oxygen )-sp

2
 ( nitrogen ) 

C. sp
2
( oxygen )-sp

2
 ( nitrogen ) 

D. sp
2
( oxygen )-sp ( nitrogen ) 

E. sp ( oxygen )-sp
2
 (nitrogen ) 

 

 

 

 

 

 

38. How many different combination of (n,?,m?,ms )can an electron in the n=3 

shell of the hydrogen atom have? 

 

A. 4 

B. 9 

C. 18 

D. 32 

E. 64 

 

 

 

 

 

39. Consider the following two compounds: H2O2 and O3. Which one of the 

following statements is false? 

 

A. O3 contains a  bond but H2O2 does not. 

B. The O-O bond in O3 is stronger than the O-O bond in H2O2. 

C. The O-O bond in O3 is shorter than the O-O bond in H2O2. 

D. In both O3 and H2O2 all the atoms are in one plane. 

E. O3 exhibits resonance but H2O2 does not. 
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40. In which of the following species does the carbon have sp
3
 hybridization? 

 

A. H2CO 

B. CH3
-
 

C. CH3
+
 

D. C2H4 

E. NC-CN 

 

 

 

 

 

41. Consider the ion ClO2
-
. Which of the statements below is correct? 

 

A. It can act as an oxidizing agent. 

B. It can act as a reducing agent. 

C. The hybridization of Cl is sp
3
 

D. It has the same shape as water. 

E. Circle this choice if all the other choices are correct. 

 

 

 

 

42. Which one of the following processes is exothermic? 

 

A. Na(g)  Na
+
(g)  +  e 

B. H2(g)  2H(g)  

C. LiCl(s)  Li
+
(g) + Cl

-
(g)  

D. I(g) + e  I
-
(g) 

E. H2O(s)  H2O(l) 

 

 

 

43. Which one of the following has the strongest N O bond? 

 

A. NO
+
 

B. NO 

C. NO2 

D. NO2
-
 

E. NO2
+
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44. Which one of the following statements is false regarding the ion below? 

 

CH2 CH CH2 
+
 

 

A. The hybridization of all the carbon atoms is sp
2
. 

B. The ion exhibits resonance. 

C. All the atoms lie in one plane. 

D. It contains one short C-C bond and one long C-C bond. 

E. The total number of the valence shell electrons is sixteen. 

 

 

 

 

45. Which ion/molecule does not belong to this group? 

A. CO2 

B. N3
- 

C. NO2
+ 

D. NCO
- 

E. O3. 

 

 

 

 

46. Which one of the following ions exhibit resonance? 

 

                       I  NO2
-
                  II  O3                III  C2O4

2- 
(C-C bond) 

A. I only 

B. II only 

C. I and II only 

D. III only 

E. I, II and III 

 

 

 

 

47. 

 

Which one of the following molecules contains a bond with the least ionic 

character? 

 

A. LiF 

B. O2 

C. H2O 

D. HCl 

E. HF 
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48. Which one of the following types of radiation has the shortest wavelength? 

 

A. microwave. 

B. radiowave. 

C. visible. 

D. ultraviolet. 

E. infrared. 

 

 

 

49. All the central atoms in the species below have the same hybridization 

except: 

 

A. SF4 

B. PCl5 

C. ICl4
+
 

D. BrF4
-
 

E. PCl4F 

 

 

 

50. Calculate the reaction enthalpy for 

 

2PbO(s)  +  O2(g)    2PbO2(s) 

 

from the data: 

 

2Pb(s)  +  O2(g)    2PbO(s)    kJ 

Pb(s)  +  O2(g)    PbO2(s)       kJ 

 

A. ï117.4 kJ 

B. +159.2 kJ 

C. ï159.2 kJ 

D. +117.4 kJ 

E. ï595.0 kJ 

 

 

 

51. What is the color of your exam? 

 

A. white 

B. blue 

C. yellow 

D. pink 
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USEFUL FORMULAE AND CONSTANTS 
 

 

K = 273.15 + C 1 atm = 760 mmHg  

                      = 760 Torr 

 

NA = 1 mol = 6.022 10
23

 objects  R = 0.0821 L.atm/mol.K 

                              = 8.31 J/mol.K 

 

1 L =1000 cm
3
   M.M. = molar mass  % yield = 

yieldltheoretica

%100xyieldactual
 

 

Molarity = 
solutionofL.

moles#
 PV = nRT  P = hdg d = m/V 

 

3RT/M.M.u     R2/R1 = 21/MM  (T constant) 

A.  

1 L.atm = 101.3 J  
11

11

Tn

VP
 = 

22

22

Tn

VP
  k = 

N

R

2

3
T 

 

 

U = q + w U = qv, H = qp w = -P V, H = U +PV,   

 

 

c =       Elevel = h       c = 3.00  10
8
 m s

1
      h = 6.626  10

34
 J s     1 Hz = 1 s

1
 

 

 

E = -2.179 x 10
-18

22

11

if nn
   

velocitymass

h
 

 

 
H = BE(reactants)  BE(products) 

 

h  = h  + KE 

 
Formal charge = valence electrons  lone pair electrons  1/2 (bonding electrons) 


