Chapter 3 Review Questions
Knowledge
	1.
	The structural diagrams may vary slightly from those shown in this table.



	Name of
Compound
	Chemical
Formula
	Condensed Structural
Diagram
	Alkane,
Alkene, or
Alkyne

	3,4-diethylhexane
	C10H22(l)
	[image: D:\Source\unitA\images\Ach3review_001.jpg]
	alkane

	3-methyl-4-propyloctane
	C12H26(l)
	[image: D:\Source\unitA\images\Ach3review_002.jpg]
	alkane

	2,2-dimethylbutane
	C6H14(l)
	[image: D:\Source\unitA\images\Ach3review_003.jpg]
	alkane

	1-pentyne
(and other forms
of pentyne)
	C5H8(l)
(unbranched)
	[image: D:\Source\unitA\images\Ach3review_004.jpg]
	alkyne

	3-ethyl-1-pentene
	C7H14(l)
	[image: D:\Source\unitA\images\Ach3review_005.jpg]
	alkene

	3-hexene
	C6H12(l)
	[image: D:\Source\unitA\images\Ach3review_006.jpg]
	alkene

	3-octyne
	C8H14(l)
	[image: D:\Source\unitA\images\Ach3review_007.jpg]
	alkyne

	2-ethyl-4-methyl-
1-pentene
	C8H16(l)
	[image: D:\Source\unitA\images\Ach3review_008.jpg]
	alkene

	1-heptene
(and other forms
of heptene)
	C7H14(l)
(unbranched)
	[image: D:\Source\unitA\images\Ach3review_009.jpg]
	alkene



	2.
	Both continuous-chain alkanes and branched alkanes have only single bonds between carbon atoms and behave like saturated hydrocarbons. Branched hydrocarbons will have numbers included in their names to indicate the position and length of the attached groups on the molecule. Branched alkanes do not pack as tightly together as continuous-chain alkanes, so they melt and boil at lower temperatures. 

	3.
	a. and b.
	[image: D:\Source\unitA\images\Ach3review_010.jpg]
[image: D:\Source\unitA\images\Ach3review_010b.jpg]



	
	c.
	3-methyl-2-pentene would have the higher boiling point and melting point since it is a larger molecule. For all members of the alkene family, more carbon atoms results in a higher boiling point and melting point. 

	4.
	[image: D:\Source\unitA\images\Ach3review_011.jpg]



	5.
	The following steps describe what happens to the molecules of petroleum that undergo the process of fractional distillation: 

	
	step 1:
	The petroleum is vaporized in a hot furnace. 

	
	step 2:
	The petroleum vapour is placed into a tall column. 

	
	step 3:
	The hot vapours rise inside the column. As the vapour moves away from the heat source, it cools. 

	
	step 4:
	As the vapour cools, the molecules condense to form liquids at different places in the tower. By condensing at different locations in the tower, the fractions can be collected separately.
Fractions with high boiling points (the largest molecules in the mixture) condense first at the bottom of the column, and fractions with low boiling points (the smallest molecules in the mixture) condense higher in the column. Those fractions that are gaseous at normal temperatures are collected at the top of the column as gases.


Applying Concepts
	6.
	Note that the hydrogen atoms have been omitted so that the carbon atoms can be numbered clearly. 



	
	a.
	[image: D:\Source\unitA\images\Ach3review_012.jpg]
pentane
	b.
	[image: D:\Source\unitA\images\Ach3review_013.jpg]
3-methylhexane
	c.
	[image: D:\Source\unitA\images\Ach3review_014.jpg]
4-ethyl-4-methyloctane

	
	d.
	[image: D:\Source\unitA\images\Ach3review_015.jpg]
4-ethyl-2-methyloctane
	e.
	[image: D:\Source\unitA\images\Ach3review_016.jpg]
3-methylhexane
	f.
	[image: D:\Source\unitA\images\Ach3review_017.jpg]
4 ethyl-5 methyl-1-octyne

	
	g.
	[image: D:\Source\unitA\images\Ach3review_018.jpg]
3,4,5-trimethyl-4-nonene
	
	
	
	



	7.
	First, draw the parent chain (1-propyne).
[image: D:\Source\unitA\images\Ach3review_019.jpg]
Next, add the methyl branch to carbon 2.
[image: D:\Source\unitA\images\Ach3review_020.jpg]
It is impossible to add a methyl branch to carbon 2 because this carbon already has four bonds.

	8.
	a.
	Draw 2-pentyne. 
[image: D:\Source\unitA\images\Ach3review_021.jpg]
Write the balanced chemical equation.
C5H8(g) + 7 O2(g) [image: D:\Source\unitA\images\rightarrow.jpg]5 CO2(g) + 4 H2O(g)

	
	b.
	Draw 5,5-diethyl-2,2-dimethyloctane.
[image: D:\Source\unitA\images\Ach3review_022.jpg]
Write the balanced chemical equation.
C14H30(l) + 21.5 O2(g) [image: D:\Source\unitA\images\rightarrow.jpg]14 CO2(g) + 15 H2O(g)
                            [image: D:\Source\unitA\images\downarrow.jpg]
2 C14H30(g) + 43 O2(g) [image: D:\Source\unitA\images\rightarrow.jpg]28 CO2(g) + 30 H2O(g)

	
	c.
	Draw 2-butene.
[image: D:\Source\unitA\images\Ach3review_025.jpg]
Draw the saturated version of this hydrocarbon chain.
[image: D:\Source\unitA\images\Ach3review_026.jpg]
Write the balanced chemical equation.
C4H8(g) + H2(g) [image: D:\Source\unitA\images\rightarrow.jpg]C4H10(g)

	
	d.
	Draw 2-methyl-3-hexyne.
[image: D:\Source\unitA\images\Ach3review_027.jpg]
Draw the saturated version of this hydrocarbon chain.
[image: D:\Source\unitA\images\Ach3review_028.jpg]
Write the balanced chemical equation.
C7H12(g) + 2 H2(g) [image: D:\Source\unitA\images\rightarrow.jpg]C7H16(g)

	
	e.
	Answers will vary. A sample answer is given.
C8H18(g) [image: D:\Source\unitA\images\rightarrow.jpg]C2H4(g) + C3H8(g) + C3H6(g)

	
	f.
	Answers will vary. A sample answer is given.
C6H12(g) [image: D:\Source\unitA\images\rightarrow.jpg]C3H8(g) + C3H4(g)

	9.
	a.
	Draw ethene, the starter compound.
[image: D:\Source\unitA\images\Ach3review_029.jpg]
Draw the unit that repeats throughout the polymer.
[image: D:\Source\unitA\images\Ach3review_030.jpg]
Draw a section of the polymer chain.
[image: D:\Source\unitA\images\Ach3review_031.jpg]

	
	b.
	Draw propene, the starter compound.
[image: D:\Source\unitA\images\Ach3review_032.jpg]
Draw the unit that repeats throughout the polymer.
[image: D:\Source\unitA\images\Ach3review_033.jpg]
Draw a section of the polymer chain.
[image: D:\Source\unitA\images\Ach3review_034.jpg]

	10.
	The granola bar is the healthiest choice if you want to reduce the risks associated with heart disease. To reduce the risk of heart disease, you should choose a food that is low in saturated fat, trans fat, and dietary cholesterol. The granola bar best matches this description. 

	11.
	a.
	Industrially produced trans fat is produced during the partial hydrogenation of vegetable oil. Many of the unsaturated fatty acids in vegetable oil become saturated fatty acids during this process. To become saturated, the double bond must be transformed into a single bond and more hydrogen atoms have to be added to the molecule.
However, some of the unsaturated fatty acids do not have their double bond replaced by a single bond. Instead, they have the hydrogen atoms on either side of the double bond rearrange themselves. Rather than being on the same side of the double bond, one of the hydrogen switches its position so that there is a hydrogen on either side of the double bond. The word trans is Latin for “across” and indicates this new arrangement of the hydrogen atoms. That’s why this form of the fatty acid is called a trans fatty acid. If this fatty acid joins with two others to form a fat molecule, the result is called a trans fat.

	
	b.
	Both saturated fatty acids and trans fatty acids are hydrocarbons consisting of long, straight chains. Because the chains are straight, these molecules can pack together tightly, allowing for stronger forces of attraction to build between the molecules than if they had a bent shape. The result is that these compounds have higher melting and boiling points than bent molecules with the same number of carbon atoms. This is why the products that contain saturated fat and trans fat tend to be solids at room temperature while the unsaturated, bent fatty acids found in plant oils are liquids at room temperature. 

	
	c.
	Nutritionists recommend that you should strictly limit the amount of trans fatty acids in your diet to the minimum levels possible. Studies indicate that these compounds dramatically increase the risks associated with heart disease. In addition, nutritionists suspect that trans fats may interfere with other processes within the body that may lead to other health problems. 

	12.
	a.
	[image: D:\Source\unitA\images\Ach3review_035.jpg]

	
	b. 
	[image: D:\Source\unitA\images\Ach3review_036.jpg]
The chemical formula for ethene is C2H4(g).

	13.
	a.
		The parison or preform looks like a plastic test tube with a screw top neck of a pop bottle attached.
The parison tube is then reheated and placed into another mould that is shaped like a 2-L pop bottle. A steel tube is placed inside the parison. High-pressure air is released from inside the steel tube, pressing the parison against the inside of the mould to give it the shape of the bottle. The mould is then rapidly cooled and the bottle is removed.
	[image: D:\Source\unitA\images\Ach3review_037.jpg]




	
	b.
	Parisons reduce the cost of shipping because they are a much more compact form of the bottle. If a preform takes up one-fifth the space of a finished 2-L bottle, you can fit five times more parisons in a given shipping container. This reduces costs.



	14.
	a. and b.



	Plastic
Recycling Code
	Full Name
of Plastic
	Properties
	Packaging
Applications
	Products Made
from Recycling
This Plastic

	[image: D:\Source\unitA\images\Ach3review_038.jpg]
	polyethylene
terephthalate
	· clear and tough 
· forms a good barrier to gas and moisture 
	bottles for holding soft drinks, water, mouthwash, and salad dressing
	used for spinning fibre, known as polyester (carpets, fibrefill insulation for sleeping bags and winter coats, as well as “polar fleece” garments)

	[image: D:\Source\unitA\images\Ach3review_039.jpg]
	high-density
polyethylene
	· stiff and strong 
· shows good chemical resistance 
· not a good barrier to gases 
	toys, and containers for milk, yogurt, margarine, juice, cosmetics, shampoo, and trash
	bottles for laundry detergent and motor oil, plastic buckets, flower pots, and edging for gardens

	[image: D:\Source\unitA\images\Ach3review_040.jpg]
	polyvinyl chloride or PVC or vinyl
	· versatile 
· can be made into rigid or flexible materials 
	food wrap, wire and cable insulation, pipes, carpet backing, and window frames
	rain gutters for houses, mud flaps for trucks, and garden hose

	[image: D:\Source\unitA\images\Ach3review_041.jpg]
	low-density
polyethylene
	· transparent, tough film 
· good barrier to moisture 
	grocery store bags, bread and frozen food bags, and “squeezable” food dispensing bottles for products (e.g., ketchup)
	compost bins, trash cans, and furniture

	[image: D:\Source\unitA\images\Ach3review_042.jpg]
	polypropylene
	· strong, tough 
· resistant to heat, chemicals, grease, and oil 
	bottle tops, frozen food containers, ketchup bottles, and yogurt and margarine containers
	brooms, brushes, ice scrapers, and plastic cafeteria trays

	[image: D:\Source\unitA\images\Ach3review_043.jpg]
	polystyrene
	· versatile 
· can be rigid or in a foam 
	compact disc containers, egg cartons, and plastic cups and cutlery
	light switch plates, rulers, and foam plates and cups



	15.
	a.
	It is important for recycled plastics to be made into items that will have a relatively long useful life because these items cannot be recycled again, since most plastics only have a single reuse capability. 

	
	b.
	Reducing consumption is the most effective way to help the environment. Since very little plastic can be reused or recycled, it ends up in landfills. If society does not reduce its consumption of plastics, more petroleum must be pumped out of the ground and then refined to make all these products that will eventually get thrown away. Since the supply of petroleum is limited and the space available for landfill is limited, the model of ever-increasing consumer consumption is not sustainable.
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