Chem 30A: Solutions to Final Exam Review

1.
Express the following numerical values in standard scientific notation:


(a) 0.005082

(b) 168000


(c) 453.6 x 103

Answer:  (a) 5.082 x 10-3

(b)  1.68 x 105

(c) 4.536 x 105
2.
Round off the following numerical values to THREE significant figures. (It might be necessary to use scientific notation to express the correct significant figures.)


(a) 219985

(b)  0.027765

(c) 299.785

Answer:  (a) 2.20 x 105 

(b) 2.78 x 10-2
(c) 3.00 x 102 

3.
Perform the following unit conversions:


(a) 75.0 miles ( kilometers;
75.0 mi x 
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(b)  2140 pounds ( kilograms;
2140 lb x 
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4.
An empty graduated cylinder weighs 55.26 g.  When filled with 50.0 mL of an unknown liquid, it weighs 92.39 g.  Calculate the density of the unknown liquid. (Ans: 0.743 g/mL) 



Volume of liquid = 50.0 mL;

mass of liquid = 92.39 g – 55.26 g = 37.13 g



Density = 
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 = 0.743 g/mL

5.
If the density of alcohol is 0.785 g/mL, what is the weight (in grams) of a 58.6-mL sample of alcohol? (Answer: 46.0 g)




Mass (weight) =  Volume x density = 58.6 g x (0.785 g/mL) = 46.0 g

6.
Indicate whether each of the following implies a physical or a chemical property?

(a)  Water is liquid at room temperature and 1 atm; Physical property

(b)  Ether is very volatile; Physical property



(c)  Gasoline is a very flammable liquid;  Chemical property

(d)  Sugar is soluble in water;  Physical property

(e)  Aluminum powder is highly combustible;  Chemical property

7.
Indicate whether each of the following describes a physical or chemical process.


(a) Gasoline burns with a smokeless blue flame. (Chemical process)


(b) The fermentation of a sugar solution produces ethanol and carbon dioxide gas.


     (Chemical process)


(c) An average rise of 1oC in the global temperature will cause more Arctic ice to melt.



   (Physical process)


(d) Dry ice evaporates to form carbon dioxide gas. (Physical process)


(e) The iron bar that was left outside has become completely corroded. (Chemical)

8.
Indicate whether each of the following processes absorbs heat or releases heat.


(a) Melting (absorbs)
  
(d) crystallization (releases)
(g) precipitation

(b) Freezing (releases)
(e) Evaporation (absorbs)

     (releases heat)

(c) Condensation (releases)
(f) Sublimation (absorbs)

9.
A 50.0-g sample of water absorbs 7.85 kJ of energy. If the initial temperature of the water were 22.0 oC, what would be the final temperature? (specific heat = 4.184 J/g.oC)




T = 
[image: image7.wmf]J/g.C

 

4.184

 x 

g

 

50.0

J/kJ

 

10

 x 

kJ

 

7.85

3

 = 37.5oC;  Tf = 22.0 + 37.5 = 59.5oC

10.
How many protons, electrons, and neutrons, respectively, are present in each of the following isotope species:

(a) 
[image: image8.wmf]206

82

Pb: 82 p+, 82 e-, 124 n;
(b) 
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Sr2+: 38 p+, 36 e-, 52 n;



(c) 
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53

I-: 53 p+, 54 e-, 70 n.

11.
Classify each of the following elements as alkali metal, alkaline Earth metal, metalloid, transition metal,  halogen, element of the Lanthanide series, element of the Actinide series, or noble gas. Identify all elements that are possibly radioactive (R).


(a)  Barium:_alkaline Earth__
(b) Bromine:__halogen_


(c)  Cerium:__Lanthanide series__
(d) Chromium:_transition metal__

(e)  Neptunium:_Actinide series_(R)_
(f) Potassium:_alkali metal_

(g)  Radon:_noble gas (R)_
(h) Tellurium:_metalloid__

12.
Name the following compounds using IUPAC nomenclature and classify each of them as a covalent (molecular) compound, an ionic compound, an acid or a base:


(a) (NH4)3PO4:_ammonium phosphate_
(b)  N2O5:_dinitrogen pentoxide_


(c)  Mg3N2:_magnesium nitride_
(d)  KOH:_potassium hydroxide_


(e)  HClO4:_perchloric acid_
(f)  Fe2(SO4)3:_iron(III) sulfate_


(g) Na2Cr2O7:_sodium dichromate_
(h)  KHSO4: potassium hydrogen sulfate

(i)  Hg(NO3)2:_mercury(II) nitrate_
(j)  P4O6:_tetraphosphorus hexoxide_


(l)  H3PO4:_phosphoric acid_
(m) Ca(OCl)2:_calcium hypochlorite_

13.
Write the formula of each of the following compounds:


(a) Aluminum sulfide: _Al2S3_
(f) Nitric acid:__HNO3_


(b) Calcium carbonate:_CaCO3_ 

(g) Phosphorus pentachloride: _PCl5_

(c) Chromium(III) nitrate: _Cr(NO3)3_
(h) Sodium hydrogen carbonate:_NaHCO3_

(d) Lead(II) acetate:_Pb(C2H3O2)2_

(i)  Sulfuric acid:_H2SO4_

(e) Cobalt(II) chloride hexahydrate:_CoCl2.6H2O_

14.
Balance the following equations using the smallest integer coefficients:


(a)  __C4H10O (g)  +  _6 O2(g)  (  _4CO2(g)  +  _5H2O(g)

(b)  _3Na2CO3(aq)  +  _2Al(NO3)3(aq)  (  __Al2(CO3)3(s)  +  _6NaNO3(aq)

(c)  __Mg3N2(s)  +  _6H2O(l)  (  _3Mg(OH)2(s)  +  _2NH3(g)
15.
Classify each of the following reactions as an acid-base reaction, a precipitation reaction, a single-replacement reaction, a combustion reaction, a synthesis reaction, or a decomposition reaction:

(a)  C2H5OH(l) + 3 O2(g)  (  2 CO2(g) + 3 H2O(g); (combustion; redox)


(b)  2 KClO3(s)  (  2 KCl(s)  +  3 O2(g);  (decomposition; redox)


(c)  2 Al(s) + 3 Br2(l)  (  2 AlBr3(s);  (synthesis; redox)


(d)  Cu(s)  +  2AgNO3(aq)  (  Cu(NO3)2(aq)  +  2 Ag(s); (single replacement; redox)


(e)  (NH4)2CO3(s)  (  2 NH3(g)  +  H2O(g)  +  CO2(g); (decomposition; nonredox)


(f)  Hg(NO3)2(aq)  +  2 KI(aq)  (  HgI2(s)  +  2 KNO3(aq); (double-replacement; nonredox)


(g)  HC2H3O2(aq)  +  NaOH(aq)  (  NaC2H3O2(aq)  +  H2O(l);  (acid-base; nonredox)

16.
Identify all reactions in (15) that are also classified as oxidation-reduction reactions.



 (a) – ((d) are redox reaction

17.
Calculate the number of water molecules in a drop (0.050 g) of water. 
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 = 1.7 x 1021 H2O molecules

18.
Calculate the mass percent of nitrogen and phosphorus, respectively, in the compound ammonium phosphate, (NH4)3PO4.



Molar mass of (NH4)3PO4 = 3(14.01) + 12(1.008) + 30.97 + 4(16.00) = 149.10 g/mol


  Mass of nitrogen/mol of compound = 42.03 g




% N = 
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  Mass of phosphorus/mol of compound = 30.97 g




% P = 
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19.
(a) A compound has the composition: 54.53% C; 9.15 % H, and 36.32% O. Determine the empirical formula of the compound. (b) If the molar mass is 88.10 g/mol, what is the molecular formula of the compound? (Answer: (a) C2H4O; (b) C4H8O2)



   


C

H

O
__


Mass percent
       54.53

9.15

36.32



No. of mole:
       54.53/12

9.15/1.008
36.32/16





        = 4.525

= 9.08

2.270



Dividing by 2.27:    1.99

4.00

1.00



Simple mole ratio:   2 C : 4 H : 1 O



Empirical formula:
C2H4O  



Molar mass from empirical formula = 2(12.01) + 4(1.008) + 16.00 = 44.05 g/mol



Molar mass ratio: 
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Molecular formula:  C4H8O2.

20.
6 moles of N2 gas and 12 moles of H2 are reacted in a sealed vessel and the following reaction occurs to completion: 

N2(g) + 3 H2(g)  (  2 NH3(g), 

What substances are present in the vessel at the end of the reaction and how many moles of each substance are present? 


According to the equation, 6 moles of N2 will react with 18 moles of H2, but there are only 12 moles of H2. Not enough hydrogen implies H2 is the limiting reactant. 12 moles of H2 that are present will react with 4 moles of N2. At the end of the reaction, 8 moles of NH3 will be formed. Thus, the species present at the end of the reaction are 2 moles of excess N2 and 8 moles of NH3. All of H2 were reacted.

21.
Consider the reaction: C3H8(g) + 5 O2(g)  (  3CO2(g)  +  4H2O(g). (a) How many grams of propane gas (C3H8) are present in a 15.0-L gas cylinder at 20oC and 2.5 atm? (b) How many liters of oxygen gas, measured at STP, are required to react completely with all of the propane gas? (Answer: (a) 68.8 g; (b) 175 L)

Solution:
(a) Mol of C3H8 = 
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     Mass of C3H8 = 1.56 mol x 44.09 g/mol = 68.8 g 




(b) Mol of O2 will react with 1.56 mol C3H8 = 5 x 1.56 mol = 7.80 mol




    Volume of O2 at STP = 7.80 mol x 22.4 L/mol = 175 L

22.
Urea is an organic fertilizer with formula: CH4N2O. It is synthesized from ammonia and carbon dioxide according to the following reaction:



2NH3(g) + CO2(g)  (  CH4N2O(s)  +  H2O(l)
(a) If 74.8 g of NH3 is reacted with 92.5 g of CO2, which is the limiting reactant? (b) How many grams of urea are formed?  (c) If 115 g of urea is actually obtained, what is the percent yield? (Answer: CO2; 126 g; 91.3%)

Solution:
(a) Mol of NH3 available = 74.8 g NH3 x 
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    Mol of CO2 avaialable = 92.5 g CO2 x 
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    CO2 is the limiting reactant.




(b) Mole of urea formed = mole of CO2 (limiting reactant) = 2.10 mol




     Mass of urea formed = 2.10 mol x 60.06 g/mol = 126 g




(c) Percent yield = 
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23.
For each of the following, calculate the number of valence electrons and draw the Lewis structure of the molecules and polyatomic ions?


(a)  N2O
(16 v.e-)

(b)  SF4 (34 v. e-)

(c) PO43- (32 v. e-)

24.
How many grams of potassium dichromate, K2Cr2O7, must be dissolved to make 250.0 mL of 0.215 M solution? (Answer: 15.8 g)

Solution: Mass of K2Cr2O7 = 250.0 mL x 
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25.
In a titration experiment to analyze a vinegar sample, 37.40 mL of 0.2250 M NaOH solution was required to neutralize the acetic acid in a 10.00-mL sample of vinegar. Calculate the molarity of acetic acid in the vinegar. The reaction occurs as follows:




HC2H3O2(aq)  +  NaOH(aq)  (  NaC2H3O2 (aq)  +  H2O(l)
Solution:
Molarity of acetic acid = 
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26.
What is the pH of each of the following solutions:


(a) 1.5 x 10-3 M HCl (pH = 2.82)

(c) 2.0 x 10-3 M Ba(OH)2 (pH = 11.60)


(b) 2.5 x 10-4 M NaOH
(pH = 10.40)

(d) 6.0 x 10-5 M HCl (pH = 4.22)

27.
What are the [H3O+] and [OH-], respectively, in solutions with the following pH’s?


(a) pH = 2.75 
([H3O+] = 1.8 x 10-3 M;  [OH-] = 5.6 x 10-12 M)




(b) pH = 9.50
([H3O+] = 3.2 x 10-10 M;  [OH-] = 3.2 x 10-5 M)



(c) pH = 8.70
([H3O+] = 2.0 x 10-9 M;  [OH-] = 5.0 x 10-6 M)


(d) pH = 5.30
([H3O+] = 5.0 x 10-6 M;  [OH-] = 2.0 x 10-9 M)

28.
An acetate buffer solution contains 0.20 M HC2H3O2 and 0.36 M NaC2H3O2. If the Ka of acetic acid is 1.8 x 10-5, what is the pH of the buffer? (Answer: pH = 5.00)



pH = pKa + log
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29.
Completely the following nuclear reactions:


(a)  
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30.
Write a complete equation for each of the following nuclear decay processes:


(a) Neon-19 (
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(b) Phosphorus-32 (
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(c) Tungsten-181 (
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(e) Thorium-230 (
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31.
Iodine-131 has a half-life of 8.0 days. If the initial activity of a sample of iodine-131 were 160 mCi (millicuries), what would be its activity after 5 weeks? How many days does it take for the activity to decrease to 5 mCi? (Answer: 7.7 mCi)

Solution:
ln
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             At = 160 mCi x e-3.0 = 7.7 mCi
32.
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)

Solution:
ln
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(The bone is about 5,200 years old)

33.
List three important characteristics that radioisotopes to be used as diagnostic tracers should have so that the risks to patients from exposure to radiation could be minimized?

34.
A person receives a short term, single dose whole-body radiation of 125 rem. What health effect would he/she suffer?

35.
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)




Intensity at 5 m = 12.0 units x 
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