Chem 30A Final Exam Review

Part A.  Multiple Choices. 

1.
When the number 21,987 is rounded off to THREE significant figures, which of the following is the correct value?

 
(a)  210.

(b)  220. 
   (c)  22,000

(d)  2.20 x 104
2.
What is the distance 761 miles in kilometers?

(a)  1470 km
  (b)  832 km

(c)  696 km

(d)  1220 km

3.
If a man weighs 75.0 kg, what is his weight in pounds?  (1 kg = 2.205 lb)

(a)  164.5 lb
(b)  75.05 lb

(c)  77.205 lb

(d)  145.9 lb

4.
The temperature 275 oF is equal to what in oC?

(a)  230 oC
(b)  135 oC
(c)  120.5 oC

(d)  153 oC

5.
An empty graduated cylinder weighs 55.26 g.  When filled with 50.0 mL of an unknown liquid, the combined weight is 94.51 g.  What is the density of unknown liquid?

(a) 1.89 g/mL

(b) 1.27 g/mL

(c) 0.785 g/mL
(d) 0.710 g/mL

6.
The density of aluminum is 2.70 g/cm3. What is the weight in kilogram (kg) of an aluminum block that measures 15.00 cm x 8.00 cm x 3.50 cm?

(a) 1.13
kg 

(b) 1.13 x 106 kg
 (c) 1.56 x 105 kg 
(d) 0.156 kg 

7.
Which of the following involves a chemical change?

(a) boiling water
(b) melting ice
(c) grinding rocks
(d) frying eggs

8.
Which of the following is a chemical property of methanol?


(a) it is a colorless liquid
(c) it is highly flammable


(b) it is soluble in water
(d) its normal boiling point is 64.5oC

9.
An example of a homogeneous mixture is 

(a) beach sand

(b) gasoline
  (c) coffee beans
(d) table sugar

10.
A 50.0-g sample of water (specific heat = 4.184 J/g.oC) absorbs 7.85 kJ of energy. If the initial temperature of the water were 22.0 oC, what would its final temperature be?

(a) 37.5 oC
(b) 59.5 oC
(c) 25.8 oC
(d) 48.6 oC 

11.
How many protons, neutrons, and electrons, respectively, are in the isotope 
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I?

(a) 53, 127, 53;
(b) 53, 74, 53;
(c) 74, 127, 74;
(d) 74, 53, 74.

12.
What is the symbol of an isotope containing 38 protons, 51 neutrons, and 36 electrons?


(a) 
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13.
Which of these sets contains members of the alkaline Earth metals?

(a)  sodium, magnesium, and aluminum;
(c)  Iron, cobalt, and nickel;


(b)  lithium, sodium, and potassium;

(d)  Magnesium, calcium, and barium;

14.
The compound with formula Na2HPO4 is named

(a)  sodium hydrophosphate

(c)  sodium hydrogen phosphate


(b) disodium hydrophosphate

(d)  disodium monohydrogen phosphate

15.
A compound with the formula N2O5 is called

(a) nitrogen(V) oxide

(c) nitrogen pentoxide

(b) dinitrogen(V) oxide

(d) dinitrogen pentoxide

16.
A compound with the formula CoCl2▪6H2O is called

(a) Cobalt chloride hexahydrate

(c) Cobalt(II) chloride hexahydrate

(b) Cobalt dichloride hexahydrate

(d) cobalt(II) chloride hexaaqua

17.
Which is the correct formula for iron(III) sulfate?

(a) Fe3SO4
(b) Fe2(SO4)3 

(c) Fe2(SO3)3

(d) Fe3S

18.
When the following equation is properly balanced, what is the coefficient for O2 ?


  __C6H12 (l)  +  __O2(g)  (  __CO2(g)  +  __H2O(g)

(a)  6

(b)  9

(c)  12

(d)  15


19.
When the following equation is properly balanced, what is the coefficient for water?


   __H2SO4(aq)  +  __Al(OH)3(aq)  (  __Al2(SO4)3(aq)  +  __H2O(l)

(a) 3

(b) 4

(c)  6

(d) 12

20.
Which equation correctly represents the reaction between calcium metal and water?

(a) Ca(s)  +  H2O(l)  (  CaO(s)  +  H2(g) 

(b) Ca(s)  +  2H2O(l)  (  2CaOH(s)  +  H2(g)

(c) Ca(s)  +  2H2O(l)  (  CaO2(s)  +  2H2(g) 

(d) Ca(s)  +  2H2O(l)  (  Ca(OH)2(s)  +  H2(g) 

21.
Which compound is soluble in water?

(a) Ag2CO3
(b) Pb(NO3)2 

(c) Al2(SO4)3
   (d) NaC2H3O2 

22.
Which pair of solutions will form a precipitate when they are mixed together? 

 
(a) CuSO4(aq) and NaCl(aq)
(c) BaCl2(aq) and Na2SO4(aq)

(b) Al(NO3)3 and Na2SO4(aq)
(d) KNO3(aq) + NH4Cl(aq) 

23.
What is the molecular formula of a compound with an empirical formula HCO2 and a molecular mass of 90.0 u?

(a) H2C2O4
(b) H2C2O2
(c) HC2O4
(d) HCO2


24.
Which pair of compounds have the same empirical formula?

(a) C2H6 and  C4H8 

(c)  C3H8 and C5H10 

(b) C2H4O2 and C6H12O6 
(d)  C2H6O2 and C4H8O4 

26.
How many valence electrons does the phosphate ion (PO43-) have?


(a) 22
   (b) 26 
(c) 29

(d) 32

27.
Which Lewis structure is the most correct for the molecule N2O?


(a)    N═O═N

(b)   N≡N—O

(c)   N—N≡O

(d)   N—O—N

28.
In the following reaction:  2SO2(g)  +  O2(g)  (  2SO3(g),

If 4 moles of SO2 and 4 moles of O2 gases are mixed and allowed to react in a sealed vessel.  What substance(s) is/are present in the vessel at the end of the reaction??

(a) 4 moles of SO3

(c) 4 moles of SO3 and 2 moles of O2
(b) 8 moles of SO3

(d) 2 moles of SO2, 3 moles of O2, and 2 moles of SO3
29.
An atom with the electron configuration 1s2 2s2 2p6 3s2 3p4 will most likely form

(a) a cation with +6 charge;

(c)  an anion with -2 charge;


(b) a cation with +4 charge;

(d)  does not form ion

30.
According to the reaction:   CH4(g)  +  2 O2(g)  (  CO2(g)  +  2 H2O(g),

How many liters of oxygen gas, measured at STP, are required to react completely with 0.15 mole of CH4?

(a) 0.15 L
(b) 0.30 L
(c) 3.4 L
(d) 6.7 L

31
A gas sample occupies a volume of 3.00 L at 627 torr and 293 K. What volume does the gas occupy at STP?


(a) 2.3 L
 
(b) 2.7 L 
(c) 3.4 L
(d) 3.9 L

32.
A 125-mL solution contains 3.22 g of NaCl.  What is the molarity of NaCl solution ?

(a) 0.000441 M

(b)  0.441 M

(c)  4.41 M
(d)  25.8 M

33.
In a solution with pH = 9.00, what is the concentration [H3O+] ?  

(a)  1.0 x 10-9 M
(b)  1.0 x 10-5 M
(c)  1.0 x 109 M
(d) 9.00 M

34.
If a solution has [OH-] = 2.0 x 10-5 M, what is its pH ?

(a) 9.30

(b) 4.70
(c) 0.30
(d) 5.00

35.
Which of the following mixtures will form a buffer solution?

(a) a solution containing 1 M HCl and 1 M NaCl.

(b) a solution containing  1 M HCl and 1 M NaOH

(c) a solution containing 1 M NH4NO3 and 1 M NH4OH

(d) a solution containing  1 M NH4NO3 and 1 M NaNO3

36.
What other substance should be present in a phosphate buffer solution containing H3PO4?

(a) Na3PO4
(b)  KH2PO4

(c)  Na2HPO4

(d) H2SO4 

37.
What is the pH of an acetate buffer containing 0.5 M HC2H3O2 and 0.0.25 M NaC2H3O2?


(Ka of acetic acid = 1.8 x 10-5)


(a) pH = 4.44
     (b) pH = 4.74
(c) pH = 5.04

(d) pH = 4.14

38.
Which of the following is an oxidation-reduction reaction?


(a) 2Al(s)  +  6HCl(g)  (  2AlCl3(s) + 3H2(g)

(b) C3H8(g)  +  5O2(g)  (  3CO(g) +  4H2O(g) 


(c) 2MnO4-(aq) + 5HSO3-(aq) + 6H+(aq) (  2Mn2+(aq) + 5HSO4-(aq) + 3H2O(l)

(d) all the above


(e) none of the above

39.
In the following redox reaction: 

2 MnO4-(aq) + 16H+(aq) + 10Cl-(aq)  (  2 Mn2+(aq) + 5Cl2(g) + 8H2O(l),


(a) chlorine is oxidized and hydrogen is reduced;



(b) chlorine is oxidized and manganese is reduced; 


(c) chlorine is reduced and manganese is oxidized;


(d) hydrogen is oxidized and oxygen is reduced.

40.
The oxidation number (or state) of manganese in KMnO4 is


(a) +4

(b) +6

(c) +7

(d) +8


41.
Identify from the list the missing isotope in the following transmutation process: 
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42.
Radioisotope carbon-11 (
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C) decays by which type of radiation?

(a) alpha radiation
(b) beta radiation
(c) positron emission
    (d) electron capture

43.
Gold-198 is a -particle emitter used to treat leukemia. What is the product  of its decay?


(a) 
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44.
Sodium-24 has a half-life of 15.0 hours. If you have a sample containing 16 mg of sodium-24, how long does it take to reduce the sample to 1.0 mg?

(a) 120 hr

(b) 60. hr

(c) 45 hr

(d) 30. hr

45. 
The intensity of radiation measured at 100 ft is about 10 units. What is the intensity at 25 ft from the source?


(a) 160 units
(b) 40 units
(c) 2.5 units
(d) 0.63 units

___________________________________________________________________________

Part B.

1.
Name the following compounds using IUPAC systematic nomenclature. 

(a)  SO3 : ___________________________________

(b)  FeSO4: __________________________________

(c)  HC2H3O2:  _________________________________

(d)  Ca3(PO4)2: __________________________________

(e)  Hg2Cl2: ____________________________________

2.
Write the correct formula for each of the following compounds: 

(a)  Copper(II) carbonate:__________;
(d)  Ammonium sulfate: ____________;

(b)  Magnesium nitride: ____________;
(e)  perchloric acid  : ____________;

(c)  Phosphorus tribromide: __________;
(f) Sodium phosphate: _____________

3.
Complete and balance the following equations and identify the precipitates.  

(a)  __AgNO3(aq) + __Na3PO4(aq)  (  __________  +  ___________

(b)  __Pb(NO3)2(aq)  +  __KI(aq)  (  __________ +  ____________

4.
The reaction between ammonia and carbon dioxide forms urea, CH4N2O(s), according to the following equation:



2NH3(g) + CO2(g)  (  CH4N2O(s)  +  H2O(l)
If 75.0 g of NH3 is reacted with 92.5 g of CO2, how many grams of urea are formed?  If 115 g of urea is actually obtained, what is the percent yield? (Hint: find the limiting reactant)

5.
Completely the following nuclear reactions:


(a) 
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6.
Write the equation for each of the following nuclear decay processes:


(a) Nitrogen-13 (
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N) decays by positron emission.


(b) Phosphorus-32 (
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P) decays by beta emission


(c) Technetium-99 (
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Tc) decays by gamma radiation


(d) Iron-55 (
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Fe) decays by electron capture


(e)  Thorium-230 (230Th) decays by alpha emission

7.
Iodine-131 has a half-life of 8.0 days. If the initial activity of a sample of iodine-131 were 160 Ci, what would be its activity after 24 days? How many days does it take for the activity to decrease to 5 Ci? (Answer: 20 Ci; 40 days)

8.
A human bone found in an ancient cave has a carbon-14 activity of 8.0 dpm/g-C. If the initial carbon-14 activity in the bone was 15 dpm/g-C and the half-life of carbon-14 is 5730 years, determine the age of the bone? (Answer: 5 200 yrs)

9.
List three important characteristics that radioisotopes should have so that their use as diagnostic tracers would pose minimum risks to patients exposed to the radiation?

10.
The intensity of a radioactive source measured at 15 m is found to be 12.0 units. What is the intensity at 5 m from the source? (Answer: 108 units)
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