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Multiple Choice (70 marks, 1 mark each) –please circle the correct answer
1) Collagen is:

a) A  flexible fat molecule found in skin
b) A  polysaccharide with high elasticity
c) A  glycoprotein
d) A  globular protein
e) A  heme protein
2) Specific dynamic action is the energy needed to:

a) carry out a specific set of moving exercises

b) exist for 24 hours  under normal conditions with no exercise

c) digest and metabolize food

d) convert one kilogram of adipose tissue into energy

e) maintain life for one hour with neither exercise nor food

3) In the Energy Equation, exercise represents:

a) all energy expenditure except that lost through basal metabolism

b) energy expended in sports

c) energy expended in activities designed to maintain good health

d) the composite of all energy expended through physical work of any kind

e) all energy expenditure beyond the level of 1 Cal per minute

4) An aromatic compound is one that
a) Has a pleasant odour
b) Burns cleanly
c) Contains a cyclohexane ring
d) Contains at least one  benzene ring
e) Contains only Carbon and hydrogen

5) Of the following, the food that has a nutritive value of about 9 Cal/g is:

a) corn oil

b) table sugar

c) protein

d) lactose

e) starch
6) A can of chicken soup with noodles provides 10 g of protein, 14 g of carbohydrate, and 5 g of fat.  The total number of Calories provided by one can of soup is:

a) 157

b) 197

c) 165
d) 232

e) 141
7) Fats and oils are differentiated from each other on the basis of their:

a) melting points

b) densities

c) optical activities

d) glycerol content

e) boiling points

8) Triglycerides are used in the manufacture of:

a) soap

b) vitamins

c) synthetic detergents

d) high-octane gasoline

e) enzymes

9) The polymerase chain reaction (PCR)  is important because
a) One can produce large amounts of RNA
b) One can produce large amounts of proteins
c) One can produce large amounts of DNA
d) Any polymer can be formed in large quantities using it
e) Totally synthetic DNA can be produced
10) On the molecular level, fats are more likely than oils to have:
a) much unsaturation and short side-chains

b) little unsaturation and short side-chains
c) much unsaturation and long side-chains

d) little unsaturation and long side chains

e) neither unsaturation nor side-chains

11) Vegetable oils and fish oils differ from animal fats primarily in that the vegetable and fish oils contain:
a) carbon-carbon double bonds

b) oxygen atoms

c) glycerol units

d) nitrogen atoms

e) peptide bonds

12) Cholesterol is a:
a) fully saturated triglyceride

b) highly unsaturated triglyceride

c) fatty acid

d) steroidal alcohol

e) drying oil

13) Cholesterol does not occur in:

a) butter

b) beef fat

c) lard

d) coconut oil

e) human fat

14) The animal body stores its excess energy largely as:
a) carbohydrates

b) cellobiose

c) glyceryl triesters

d) proteins

e) polysaccharides

15) The most highly studied food additive in history is 
a) Sucralose
b) Saccharin
c) dextrose

d) Aspartame
e) fructose

16) The name carbohydrate reflects:

a) the ratio of carbon to hydrogen in the molecule

b) the ratio of carbonyl groups to total carbon content

c) the combined rations of carbon, hydrogen and oxygen

d) the ratio of carbon to oxygen

e) the ratio of hydrogen to oxygen

17) A substance is optically active if it:

a) produces polarized light

b) absorbs polarized light

c) rotates the plane of polarize light

d) converts polarized light into unpolarized light

e) converts unpolarized light into polarized light

18) Fish cooks at a lower temperature than meat primarily because
a) Fish have no muscle
b) Fish muscle has shorter fibres
c) Amines in fish act as marinades
d) Fish is less dense than meat
e) Fish contains more omega-3 fatty acids
19) To be chiral, a carbon atom must be:
a) part of a carbohydrate molecule

b) bonded to a carbonyl group

c) bonded to four different atoms or groups

d) bonded to an –OH group

e) bonded to at least two other groups
20) Invert sugar is another name for:
a) glucose

b) fructose

c) galactose

d) maltose

e) a mixture of equal amounts of glucose and fructose

21) Potato starch is a nutrient while lettuce is a low-calorie roughage because:

a) humans lack cellobiase
b) starch is composed largely of glucose units while lettuce is composed largely of galactose units

c) the monosaccharide units of starch are joined to each other through glycosidic links while those of lettuce are joined through ester links

d) humans cannot digest and metabolize galactose

e) potatoes are generally cooked while lettuce is eaten raw

22) The carmelization process involves:
a) Melting of butter and sugar
b) Melting of brown sugar
c) Reaction between proteins and sugars
d) Reaction between fat and sugar
e) Thermal decomposition of sucrose
23) The component common to all dietary roughage and fiber is:

a) complete protein

b) essential amino acids

c) nonessential amino acids

d) polyunsaturated triglycerides

e) indigestible carbohydrate

24) A nine carbon organic compound has been incorrectly named as 2-propylhexane. Its correct IUPAC name is 
a) 3-propylhexane
b) nonane
c) 2-methyloctane
d) 4-methyloctane
e) Iso-octane
25) The carbohydrate among the following that does not provide the body with 4 Calories per gram is:
a) sucrose

b) starch

c) fructose

d) cellulose

e) galactose

26) The number of different amino acids that combine to form human protein is generally recognized as:

a) 10

b) 20

c) 35

d) 45

e) 60

27) Amino acids show unusual chemical behaviour especially because they:
a) contain the elements carbon, hydrogen, oxygen and nitrogen

b) contain the amide functional group

c) are chiral

d) are all found in living organisms

e) contain both an acidic and a basic functional group on the same molecule

28) Watson and Crick discovered
a) The  RNA  double helix
b) penicillin
c) insulin
d) DNA
e) The DNA double helix
29) Sets of 3 successive amine bases in RNA are  called
a) codons
b) genes
c) chromosomes
d) messengers
e) tripeptides
30) For humans, the number of essential amino acids is about:

a) 5

b) 10

c) 15

d) 20

e) 25

31) High quality protein is protein that:
a) contains all the amino acids found in human protein

b) contains all known amino acids

c) contains all the essential amino acids in the same sequence as they are found in human protein
d) contains all the essential amino acids in about the same ratio as they occur in human protein

e) contains all the essential amino acids and none of the nonessential amino acids

32) Eggs are a particularly rich source of:
a) carbohydrates

b) high quality protein

c) triglycerides

d) micronutrients

e) polyunsaturated acids

33) Eggs might be considered a perfect food except for their considerable content of:
a) protein

b) triglycerides

c) sodium

d) fatty acids

e) cholesterol

34) The peptide link of proteins is identical with the chemical group known as the:
a) aldehydes

b) amide

c) carboxylic acid
d) ester

e) ketone
35) The number of different tetrapeptides that can be formed from four different amino acids with each tetrapeptide containing each of the four amino acids is:
a) 2

b) 24

c) 256

d) 1
e) 10

36) The primary  structure of a protein refers to:
a) its location or origin in a plant or animal body

b) the sequence of the amino acids that form it

c) the number of individual amino acids that it contains

d) its function in any biological system

e) the part of the protein first biosynthesized

37) The conversion of the secondary structure of a protein into another secondary structure of less importance or smaller activity is known as:
a) inhibition

b) denaturation

c) hydrolysis

d) depeptidization

e) deprotonization
38) Isotopes do not have the same:

a) atomic number

b) number of electron shells

c) number of neutrons in the atomic nucleus

d) number of protons in the atomic nucleus

e) number of electrons

39) Percentage concentration often refers to:
a) moles of solute per litre of solvent

b) grams of solute per 100 g of solution

c) moles of solute per 100 millilitres of solution

d) grams of solute per litre of solution

e) milligrams of solute per litre of solution

40) Sodium chloride :

a) is soluble in water

b) produces ions when it dissolves in water

c) is  the original food preservative
d) is a crystalline solid

e) all of the above are true
41) In the electromagnetic spectrum
a) Energy and frequency are directly related
b) Energy is quantized
c) Radio waves have the longest wavelength
d)  Microwaves have lower energy than visible light

e) All of the above are true

42) The additive to table salt used to prevent goiter is
a) Sodium iodide
b) Iodine
c) thyroxine
d) potassium iodide
e) silica
43) The most abundant element in human bones is 
a) carbon
b) oxygen
c) calcium
d) nitrogen
e) phosphorus
44) The second most abundant element in human bones is
a) Carbon

b) Oxygen

c) Calcium

d) Nitrogen

e) phosphorus

45) “Good cholesterol” is another term for 
a) Ultrapure cholesterol
b) Cholesterol incorporated into VLDL
c) The cholesterol made in our bodies as opposed to that ingested from food
d) Cholesterol incorporated into LDL
e) Cholesterol incorporated into HDL
46) The  Vitamin that maintains the health of eyes, skin and mucous membranes is
a) D
b) C
c) B12
d) A
e) E

47) BHA and BHT are 
a) Good and bad cholesterol respectively
b) Naturally occurring antioxidants
c) Synthetic antioxidants
d) Bishydroxy anisole and bishydroxy toluene
e) Significant sources of  calories
48) Moderate daily consumption of alcohol for an adult male is 
a) 1 drink
b) Dependent  on weight
c) Dependent on age
d) 2 drinks

e)  1  light beer
49) Two compounds necessary for photosynthesis are
a) Water and carbon dioxide
b) Oxygen and water
c) Oxygen and carbon dioxide
d) Oxygen and carbon
e) Carbon and hydrogen
50) The following are fat soluble vitamins
a) A and B
b) B and C
c) C and D
d) D and E
e) B and K
51) A deficiency in Vitamin C manifests itself primarily in 
a) Teeth and bones
b) anemia
c) Scurvy and tissue degeneration
d) Skin disorders
e) Beriberi
52) Beta carotene is a precursor to 
a) cholesterol
b) ethanol
c) vitamin D
d) retinol
e) vitamin E
53) The function of lipoproteins in blood serum is to:

a)  aid in clotting 

b)  transport cholesterol 

c) maintain pH

d) remove defective red blood cells

e) fight infection

54) Liquid vegetable oils are converted into solid shortening by chemical addition of: 

a) bromine

b) iodine

c) water

d) hydrogen

e) sodium hydroxide
55) The Mo-99 isotope is made from the Mo-98 isotope by a process of:

a) radioactive decay

b) neutron activation

c) electron bombardment

d) addition of a proton

e) gamma radiation

56) The Maillard reaction involves the following 2 components

a) Fats and oils
b) Carbohydrates and fats
c) Protein and fats
d) Protein and carbohydrate
e) Sugar and flour

57) The main difference between synthetic and natural Vitamin C is
a) bioavailability
b) price
c) chirality
d) crystal structure
e) taste

58) Which of the following flavour compounds is added to orange juice during  processing
a)  glucose
b) High fructose sugar
c) Ethyl acetate
d) Ethyl butyrate
e) MSG
59) The ease of combustion of snack foods such as potato chips is primarily due to:

a) their fat content

b) their salt content

c) their carbohydrate content

d) their protein content

e) all of the above 

60) A 341 mL can of Classic coke contains approximately how many grams of sugar?  
a) 100

b) 28

c)  34

d) 10

e) 42

61) Lecithin acts as a potent emulsifying agent because:

a) it is highly soluble in water

b) it has both polar and nonpolar components in its molecular structure

c) it is a fat

d) it does not readily react with fats or water 

e) it is a protein

62) Consider a molecule “X” with 5  non identical chiral centres.  The total number of possible optical isomers for “X”  is:

a)  8

b) 16

c) 32

d) 128

e) 256

63) For a healthy balanced diet, the following % of calories from each of the macronutrients is recommended

a) 33.3 % fat, 33.3% protein, 33.3% carbohydrate

b) 10% fat, 30% protein, 60% carbohydrate

c) 30% fat, 15% protein, 55% carbohydrate

d) 20% fat, 30% protein, 50% carbohydrate

e) 40% fat, 20%protein, 40% carbohydrate 

64) The Glycogen “tank” of an average human holds approximately how much energy? 
a) 2500 Joules

b) 2500 calories

c) 2500 Calories 

d) 2500 ergs

e) 1000 Joules

65) The Atkins diet advocates:

a) low protein consumption

b) high carbohydrate consumption

c) low carbohydrate consumption

d) calcium supplements 
e) low calorie consumption

66)  Reduced Iron in cereal is in the following valence state

a) 0
b) +2
c) +3
d) +4
e) +6
67) The most abundant organic molecule on Earth is: 

a) glucose

b) water

c)  cellulose

d) methane

e) carbon dioxide
68) Type II diabetes

a)     always requires insulin treatment 

a) never requires insulin

b) can often be controlled by weight loss and reduced sugar intake

c) occurs only in mature adults

d) causes uncontrolled lipolysis of fat
69) The main challenge of vegetarian diets is:

a) to get enough calories

b) to get enough carbohydrates

c) to get enough fibre

d) to get enough high quality protein

e) to get enough omega-3 and omega-6 fatty acids
70) All steroids are 

a) anabolic

b) hydrocarbons

c) natural products

d) growth hormones

e) composed of a 6,6,5,5 ring structure

True or False (15 marks, 1 mark each)
Indicate your answer with a T (true) of F (false), to the left of the question number.
71) Medical isotopes can only be made in a nuclear reactor. F
72) Raw food is easier to digest than cooked food since it contains enzymes essential to the human digestive process.  F
73) The amino acid tryptophan has  some sleep inducing properties.  T
74) All elements listed in the periodic table are found naturally. F
75) Food cooked at low temperature has less potential for producing carcinogens than high temperature BBQ food.  T
76) Excess glucose can be converted in the liver  to fat.  T
77) Trans fats can be completely eliminated from our diet with proper precaution. F (unless vegan)
78) Zinc is an essential part of the human immune system. T
79) Both D- and L- amino acids occur widely in nature. F
80)  Human cells, except for sperm and egg cells, contain 23 pairs of chromosomes. T
81) Water and carbon dioxide are important greenhouse gases. T
82) Nitrogen and oxygen are greenhouse gases since they absorb IR radiation. F
83) Exhaled air from humans contains more water and carbon dioxide  than inhaled air.  T
84) Meat  from cloned animals is  a safe, but expensive,  source of  protein. T
85) DNA stores  genetic information and RNA transforms genetic information into biochemical action. T
Structure Identification (5 marks, 0.5 mark each) 

For each  of the following structures, supply a name from the list given. 
Note: There are 2 extra names on the list!
2-pentene

2, 3-dimethylpentane

3, 4-dimethylpentane

Butanoic acid

Cellulose

Cholesterol

Cycloheptane

Glucose

Glycerol tripalmitate 

Oleic acid

Stearic acid

Sucrose
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___cholesterol_____________________________
_____________________________________________________________________________________________
[image: image2.png]



_____stearic acid___________________________

_____________________________________________________________________________________________
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____oleic acid____________________________

_____________________________________________________________________________________________
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__sucrose______________________________

_____________________________________________________________________________________________
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_glucose_______________________________

_____________________________________________________________________________________________
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____cycloheptane____________________________

_____________________________________________________________________________________________
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_______2,3-dimethylpentane_________________________
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_____butanoic acid___________________________

_____________________________________________________________________________________________
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__2-pentene______________________________

_____________________________________________________________________________________________
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__glyceryl tripalmitate______________________________

Short Answer (10 marks)
1) The half life of the iodine-131 isotope used in diagnostic medical imaging is 8 days. A land fill site operator finds a 100 g sample of this isotope in a container on Feb 25,2009.  The container indicates that the isotope was prepared on Feb 1, 2009.  How much of the iodine-131 isotope remains?   (4 marks)
  24 days  (from Feb 1 to Feb 25) is 3 half lives.  Thus amount of I-131 remaining will be 

100x.5x.5x.5=12.5 grams
2) A new brand of luncheon meat is advertised as being 80% fat free. One hundred grams of this meat provides 300 Calories of nutritional value. (6 marks)
i) What weight of fat is in 100 grams? 
If 80% fat free, must have 20% fat. Thus  20 grams of fat 

 ii) How many Calories from this fat?

9 x 20=180 Calories 
ii) Assuming that protein is the only other macronutrient present, how much protein is present in 100 grams of this meat? 
120 Calories left. Since protein supplies 4 Cal/gram, must have 120/4= 30 grams of protein
iii) What material accounts for the remaining weight of the meat? 
Mostly water.
