	Solutions manual: Chapter 8
	[image: image2.jpg]Chemisiry
Dimensions (9





	Biochemistry
	



questions

1
a
Carbohydrate: A biomolecule, usually with the formula Cx(H2O)y; often called saccharides, e.g. starch, glucose.

b
Monosaccharide: A single sugar with formula C6H12O6, e.g. glucose.

c
Disaccharide: A double sugar formed by the condensation reaction between two monosaccharides. Formula C12H22O11, e.g. sucrose.

d
Polysaccharide: A complex carbohydrate, often having a (C6H10O5)n formula. Examples include starch, cellulose and glycogen.

e
Structural isomers: Molecules with the same molecular formula but different structural formulas, e.g. glucose and fructose.

f
Condensation reaction: A reaction in which two molecules join to form one. A small molecule, often water, is eliminated as the two molecules join, e.g. reaction of fructose and glucose to form sucrose.

2
a
Molecules with the same molecular formula but different structural formulas.

b
See figure 8.1.3 on p.168 of the coursebook.

c
M(disaccharide) = 2 × M(monosaccharide) – 18(mass of H2O)

3
a
Starch, cellulose, glycogen

b
Starch: Energy source for animals, energy store for plants. 


Cellulose: Structural material in plants. 


Glycogen: Energy store for animals.

c
(C6H10O5)n
4
Monosaccharides: d, e
Disaccharides: c, f
Polysaccharides: a, b, g
5
a
i
Condensation reaction

ii
C12H22O11
b
i
Starch and cellulose

ii
Starch

iii
Hydrolysis

iv
Water

6
a
Sketch required. See figure 8.2.1, p.171 of the coursebook.

b
Sketches required.

i
Side group Z = –CH2CH3
ii
Side group Z = –CH2COOH

c
i
In pH = 1, –NH3+
ii
In pH = 10, –COO–
7
a
Both are formed by condensation polymerisation.

b
Proteins have 20 different monomers. Nylon is a copolymer of two monomers only.

8
a
Sketches required.

b
i
Sketches required.

ii
2 (if the order is Ser then Cys then Val)
9
a
HCO3–(aq) + H+(aq) ( H2CO3(aq)

b
The tertiary structure gives the enzyme its characteristic 3D shape. This shape is critical to the ‘lock-and-key’ mechanism of enzyme action.

c
The enzyme (protein) is denatured at this temperature. The 3D shape is altered, hence catalytic function is altered.

d
No, the peptide links are not affected.

10 
a 
4
b
3

11
a
Enzyme: A protein that acts as a biological catalyst.

b
Examples:


Enzymes catalyse only one or a small number of reactions. An inorganic catalyst may catalyse many types of reactions. 


Enzymes function within narrow temperature and pH ranges. Inorganic catalysts function over much wider ranges.

c
The primary structure is the number, type and sequence of amino acids making up the protein chain (which is the enzyme).

12
a
i
Nucleoside: The combination of a nitrogenous base (A, T, G or C) and a sugar (deoxyribose), which undergo a condensation reaction.

ii
Nucleotide: The combination of a nucleoside and a phosphate molecule, which undergo a condensation reaction. Nucleotides are the monomer units which react to form DNA.

b
They differ in the base (A or T or C or G).

13
a
Sketch required. Refer to figure 8.3.3, p.177 of the coursebook.

b
GCAAGC

c
i
Thymine

ii
Uracil

14
a
RNA (the sugar is ribose)

b
DNA

15
Adenine and thymine are complementary bases. In DNA the number of each must be the same.

16
mRNA is transcribed from DNA. Single-stranded mRNA ‘carries the code’ to the site of protein synthesis in the cytoplasm. Here, tRNA (transfer RNA) and mRNA control protein production by the process of translation.

17
a
DNA ( mRNA is transcription

b
mRNA and tRNA ( protein is translation

18
The process does not compare the entire DNA, only sections of it. It is therefore possible (though unlikely) that the match given by DNA fingerprinting is not absolutely certain.

19
These are control lines. They are used to show that all lanes containing the suspects’ samples are run under the same conditions.

20
a
Polymerase chain reaction

b
If the sample is too small it is replicated using PCR to provide more DNA for testing.

21
Research

22
a
Biofuel: A renewable energy source obtained from organisms or their waste products.

b
Coal is not a renewable energy source, while ethanol from fermentation is renewable.

23
a
Yeast

b
CO2
24
Research

25
Anaerobic: Without oxygen.

26
Research

27
a
C6H5–COO–CH... and CH3–COO–CH...

b
A
carboxylic acid

B
ester

C
hydroxy

D
amide

c
Condensation, X = H2O

d
i
ether (–O–), amine ( N–CH3)

ii
hydroxy (–OH)

iii
ester, (–COO–)

28
Research

29
Research

30
a
It is a molecule or part of a molecule that indicates or points to the existence of a particular problem in the body.

b
Such markers enable early detection of disease, often before any symptoms appear.

31
Genetic markers are segments of DNA that are characteristic of a particular condition.


Non-genetic markers are those not on the DNA. They include protein molecules.

32
Research

Review questions

1
a
See figure 8.1.2.

b
See figure 8.1.3 for a similar diagram.

c
Endothermic

d
C12H22O11
2
a
Starch: energy store for plants, energy source for animals; cellulose: structural material in plants; glycogen: energy store for animals

b
All three have glucose as the monomer.

c
Structure of the glucose chain differs. Glycogen is branched; starch forms from (-glucose units, producing a helical shape; cellulose forms from (-glucose units, forming straight molecules.

3
6CO2(g) + 6H2O(l) 
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C6H12O6(aq) + 6O2(g)


In photosynthesis, light energy is converted to the chemical energy in glucose. It is this energy that living things rely on for activity. It is released in the process of respiration.

4
a
Product

b
Product

c
Reactant

d
Reactant

5
a
Peptide

b
Ether

c
Ester

d
Hydrogen

6
a
Sketch required. See figure 8.2.1.

b
Sketches required. See figure 8.2.2.

c
Sketch required. See figure 8.2.3.

7
Proteins have 20 different amino acid monomers, polyethene has only one monomer.

8
a
i
It is an inorganic chemical that increases the rate of a reaction without being used up in the reaction.

ii
An enzyme is a biological catalyst, a catalytic protein.

iii
For example: 


Enzymes catalyse only one or a few related reactions. Inorganic catalysts are less specific. 


Enzymes work within narrow pH and temperature ranges. Inorganic catalysts are less specific.

b
Rate increases with temperature (as it does for most reactions). Beyond 40(C rate decreases markedly because the enzyme has been denatured by heat. The enzyme no longer functions, so rate falls.

9
Both have –OH groups that can hydrogen bond with water. (Amino acids also have the 
–NH2 group which can also form hydrogen bonds.) Both are relatively small, polar molecules.

10
The acid has denatured the egg protein, just as heating denatures it when the egg is poached.

11
a
A disease marker

b
It gives early detection of disease.

12
Sketch required. See figure 8.4.5.

13
a
C6H12O6(s) + 6O2(g) ( 6CO2(g) + 6H2O(l)

b
C6H12O6(aq) ( 2C2H5OH(aq) + 2CO2(g)

c
H2NCH2COOH + H2NCH(CH3)COOH ( H2NCH2CONHCH(CH3)COOH + H2O

d
C12H22O11(aq) + H2O(l) ( 2C6H12O6(aq)

e
Sketch required. See figure 8.4.4.

14
a
Deoxyribose, phosphate and a nitrogenous base (A, T, C or G)

b
They differ in which of the four bases is present.

c
A set of 3 bases, a codon, codes for each of the 20 amino acids that make up proteins. Different combinations of these 20 amino acids (in sequence, number and type) result in thousands of different proteins and hence a huge range of physical features.

15
P = phosphate, S = sugar (deoxyribose), A = adenine, T = thymine, C = cytosine, 
G = guanine, bond X = covalent link, bond Y = hydrogen bond
16
For example:

n glucose ( starch, condensation

Maltose ( glucose, hydrolysis

Alanine + glycine ( dipeptide, condensation

Protein ( amino acids, hydrolysis

Glycerol + fatty acids ( triglyceride, condensation

17
a
Biogas is a renewable energy source, a mixture of methane and carbon dioxide.

b
It is generated by the action of a variety of micro-organisms on organic molecules (often waste materials) in an anaerobic environment.

c
Various answers possible.

18
a
Hydrogen bonding between non-adjacent sections of the polypeptide chain produces the secondary structure of proteins. Hydrogen bonding may also contribute to tertiary structure (and hence shape and function).

b
Hydrogen bonding between complementary bases on opposite strands of DNA produces the ladder-like, double-stranded molecule.

19
The suspect has the victim’s blood on his shirt. Does this alone prove guilt?

20
a
CH2CH2 + CH4
b
C6H6 (benzene)

c
CH3CH2CH2Cl + HCl (substitution reaction)

d
CH3CH2CH2NH2 + HCl (substitution reaction)

e
CH3(CH2)3COOCH2CH3 + H2O (esterification)

f
CH3CH2Cl (addition reaction)

Examination questions

Multiple choice

1
C

2
A

Extended response

1
a
Monosaccharides

b
C6H12O6
c
Yes, they are soluble as they are relatively small, highly polar molecules that can hydrogen bond to water.

d
C6H12O6(s) + 6O2(g) ( 6CO2(g) + 6H2O(l)

e
Sketch required. See figure 8.1.3.

2
a
B and D

b
A, E and H

c
E and C or E and G

d
A

e
F

f
H
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