Section Assessment 23.1

1. According to their functional groups.

2. Halocarbons are a class of organic compounds containing covalently bonded fluorine, chlorine, bromine, or iodine.

3. By reacting an alkane with a halogen, catalyzed by UV light.

a. – OH , hydroxyl

b. – NH2 , amino

c. – COOH , carboxyl

d. – Br, halogen

e. –C – O – C -, ether
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Section Assessment 23.2

4. Alcohols are classified as primary (1 o), secondary (2o), or tertiary (3o).  Dropping the e ending of the parent alkane name and adding the ending –ol, name them.

5. Alcohols are soluble in water when the carbon chain of the alcohol contains four or fewer carbons.  The solubility of longer chain alcohols is much lower.

6. By addition or substitution reactions.

7. R – O – R, list the alkyl groups attached to the ether linkage in alphabetical order and add ether.
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c. Sec- Butyl alcohol

(Secondary)
d. Isobutyl alcohol

(Iso on the first Carbon)
e. Diethyl ether (ethyl ether)

f. Butylproply ether

Section Assessment 23.3

8. A carbonyl group is a carbon atom double bonded to an oxygen atom.  Aldehyde: carbon of the carbonyl group is always joined to at least one hydrogen (RCHO); ketone: carbon is joined to two other carbons (RCOR).  Carboxylic acid: carbon is attached to hydroxyl group (RCOOH).  Ester: a derivative of a carboxylic acid in which the – OH of the carboxyl group has been replaced by an – OR from an alcohol (RCOOR).

9. RCOOH or RCO2H

10. A compound with the molecular formula RCOOR or RCO2R.

11. The loss of hydrogen (H2) also results in the loss of two electrons.

a. No reaction.
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c. Propanal

d. 3 – hexanone

Section Assessment 23.4

12. Formed when unsaturated monomers react and link to one another.

13. Formed by the head to tail joining of monomer units, usually with loss of water.

14. A polymer is a large molecule formed by the covalent bonding of repeating small molecules.  Monomers are the smaller molecules that combine to form the repeating unit of a polymer.

15. Answers will vary.  Polyethylene; milk bottle and other container; polyester: a textile for permanent press clothing; Kevlar: bulletproof vests.

16. Water is a product of most condensation polymerizations.

17. An amide bond, nylon is a polyamide.

18. At least one carbon – carbon double bond.

End of Chapter 23 Assessment

26. A carbon chain or ring.
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c. 3- chloropropene

d. 1,2 dichloro 4 – methyl pentane

e. 1,3 di bromobenzene

f. 1,1 Dichloropropane

Cl


CH – CH2 – CH3

Cl

1,2 Dichloropropane

Cl       Cl


CH – CH – CH3
1,3 Dichloropropane

Cl
         Cl


CH – CH2 – CH2
2,2 dichloropropane

Cl


CH3 – CH – CH3

Cl

g. 1- Bromobutane

            Br


CH3 – CH2 – CH2 – CH2 

2- Bromobutane

   Br


CH3 – CH2 – CH – CH3
1- Bromo – 2- Methypropane

    CH3   Br


            CH3 – CH – CH2 

2- Bromo- 2- Methypropane

   CH3   


            CH3 – CH – CH3




   Br



 

    OH


   OH

h. CH3- CH- OH


CH3





  Br


i. 2- Propanol

j. 1,2 Propanediol
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o. 1, 2 – Dichlormethane
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s. Ethyl methyl ether

t. Ethyl phenyl ether

u. Di vinyl ether or vinyl ether

v. Di isopropyl ether or isopropyl ether

w. Propanone or acetone

x. 3- methylbutanal

y. 2- pheylethanal

z. Ethanal or acetaldehyde

aa. Diphenylmethanone or dipheyl ketone or benzophenone

ab. 3- hexanone or ethylpropylketone

27. The properties of polyethylene vary with the length of the chains.
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28. c, a, b
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29. Both atoms in a carbon – carbon double bond have the same electronegative, so the bond is non polar.  Because oxygen is more electronegative than carbon, a carbon – oxygen bond is very polar.

a. HCOO- K+ + H2O

b. CH3CH2COO – Na+ + H2O

c. CH3COO- Na+ + H2O

d. Phenol

e. Ether

f. Alcohol

g. Phenol

h. Alcohol
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k. Carboxyl group, ethanoic acid (acetic acid).

l. Ketone (carbonyl group), propanone (acetone).

m. Ether, diethyl ether (ethyl ether).

n. Alcohol (hydroxyl group), ethanol (ethyl alcohol).

o. Methanol

CH3OH

p. 2- propanol

CH3- CH – CH3
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q. 2 methyl 1 propanol
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u. CH3CH2COOH, CH3CHCH2OH

     CH3
v. Methyl ethanoate + water yields ethanoic acid and methanol
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w. Propyl butanoate + water yields 

    sodium butanoate + 1- propanol
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x. Ethyl methanoate + water yields
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30. The chemical properties (and toxicity) of organic compounds are determined by the compound as a whole.  As a substitute in a molecule, a phenyl group ring does not have the same properties as benzene.

31. The oxygen atom in diethyl ether polarizes the small molecule.  This enables diethyl ether to dissolve in water, which is also polar.  The large dihexyl ether molecule has a large non-polar part and does not dissolve.  Propane is less soluble in water than is diethyl ether because propane is non-polar.

32. The alcohol molecules form hydrogen bonds with one another, resulting in a higher boiling point.  They also form hydrogen bonds with water molecules, causing 1- butanol to be more soluble than diethyl ether.  (Although diethyl ether is polar, 1- butanol has greater polarity).

33. Acetaldehyde is polarized by its carbonyl oxygen forming stronger intermolecular attractions.  Non-polar propane has weak intermolecular attractions.  Thus, propane molecules are more easily liberated from the liquid state.

34. The short chain ethanoic acid has higher water solubility.

35. Substitution of an alkane by a halogen, for example, usually gives a mixture of products.  Addition to a double bond or a triple can give a single addition product.

H2NCH2 (CH2)3 CH2 NH2

cadaverine

H2 NCH2 (CH2)2 CH2 NH2 

putrescine

Both compounds are amines.

a. CH4 + Cl2 


CH3Cl + HCl

b. CH2 = CH2 + H2

CH3 CH3
36. Cholesterol is an alcohol with a hydroxyl group on a cycloalkane.  It has four non-aromatic rings.  It has a double bond in one of its rings, as well as a large alkyl group.  

37. CH2CH2 (g) + Br2 (l)

CH2BrCH2Br (l)

CH2BrCH2Br (l) + 2NaOH (aq)



CH2OHCH2OH (l) + 2 NaBr (aq)

38. Waving lotion reduces – S – S – bonds to – SH bonds.  Hair can be placed in curlers to form the hair in the desired shape.  The neutralizing agent is an oxidizing agent that reforms – S – S – bonds, locking the hair into its curly shape.  Similar steps could be used to straighten curly hair. 

39. CF2 = CF2 

40. b, 3

a. F + 2 e- 

F -1
b. H + O + e-

[O H]-
41. 2.86 g SO2
42. 115 kPa

43. Anhydrous Na2CO3 (s) is the better value; the decahydrate is 63% water.

44. The amount of dissolved oxygen is greater entering the plant; solubility’s of gases tend to decrease with increasing temperature.

45. 0.117 M Ca (NO3)2
46. At any given moment, the rate of dissolving of solute is equal to the rate of precipitation of solute.  As a result, the concentration of the solution remains constant.

47. 71 kJ

a. Shift toward products.

b. Shift toward reactants

c. Shift toward reactants

d. Shift toward reactants

48. A, c, d, b

a. Na, +1, N, +3, O, -2  

b. Co, +2, S, +6, O, -2

c. Se, +4, O, -2

d. Zn, +2, O, -2, H, +1

e. K, +1, Pt, +2, Cl, -1

49. Oxidized:  H of BH4.  Reduced: H of H2O.  Unaffected:  Na, B, and O.

50. Spontaneous redox reactions.

51. Reduction always occurs at the cathode.  In the electrolytic cell, the cathode is the negative electrode.
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a. CH3  CH = CH CH3
b. CH3 C ( C CH2 CH3
52. Coal

53. b, c

