PROTEINS - TOPIC TEST 2

QUESTION 1

Which element do proteins contain that carbohydrates and fats do not?
A Oxygen

B  Carbon

C Nitrogen

D  Phosphorous

QUESTION 2

Which of the following properties is not that of amino acids?
A High solubility

B  Amphoteric

C  Crystalline

D  High molecular mass

QUESTION 3

Which of the following structures is that of a zwitterion?

A NH,CH(COOH)COOH

B  "NH,CH(COOH)COOH

C NH,CH(COOH)COO™

D  "NH,CH(COOH)COO™

QUESTION 4

What is the charge glutamic acid in a basic environment?
A -1

B -2

Cc +1

D +2

QUESTION 5

Three alanine molecules were reacted to form a tripeptide. The molecular mass of the
tripeptide would be

A 267 g/mol
B 213 g/mol
C 249 g/mol
D 231g/mol
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QUESTION 6
How many amino acids were required to make the following molecule?
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QUESTION 7

Which of the following terms refers to the order of the amino acids in a protein?

A primary structure

B  secondary structure
C tertiary structure

D quaternary structure
QUESTION 8

Which of the following terms refers to regions within a protein that have a repeating
structural feature?

A primary structure

B  secondary structure
C tertiary structure

D quaternary structure
QUESTION 9

One part of a protein contains the amino acid serine. The strongest possible intermolecular
attraction that serine could be involved in with another protein strand would be?

A ion-dipole attraction

B  hydrogen bonding

C dipole-dipole interaction
D dispersion forces
QUESTION 10

One part of a protein contains the amino acid glutamic acid. The strongest possible
intermolecular attraction that serine could be involved in with another protein strand would
be?

ion-dipole attraction
hydrogen bonding
dipole-dipole interaction
dispersion forces
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QUESTION 11
Which of the following amino acids is most compatible with an a-helical structure?

A Tryptophan

B Alanine

C Leucine
D Proline
QUESTION 12

Which one of the following amino acids may be considered a hydrophobic amino acid?

A  Isoleucine

B  Arginine

C  Aspartic acid
D Threonine

QUESTION 13
Which of the following statements is untrue about protein secondary structure?

A The alpha helix and beta pleated sheet are examples of secondary structures in
proteins.
B H-bonding plays an important role in maintaining secondary structures.

Secondary structure is mainly due to reactions between the functional groups of amino
acids.

D  Secondary structures are more regular in shape than tertiary structures.

QUESTION 14
Which of the following statements is untrue with regards to denaturation?

A  Denaturation always involves a shape change

B  Denaturation is always reversible

C Denaturation can be caused by changes in pH

D Denaturation can be caused by changes in temperature

QUESTION 15
Which of the following statements is false with respect to an enzyme's ability to catalyse a
reaction?

A An enzyme provides a reaction surface and a suitable environment for the reaction to
take place.

B  An enzyme binds reactants such that they are positioned correctly for a reaction to take
place.

C An enzyme allows a reaction to be catalysed by reducing the enthalpy of the products.

D  Anenzyme can weaken bonds in reactants through the binding process.
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QUESTION 16
Which of the following statements is not true regarding the active site of an enzyme?

A An active site is normally a hollow or cleft on the surface of an enzyme.
B Active sites are hydrophilic in nature.
C Functional groups found at the active site are responsible for binding to the substrate
D The primary structure of the enzyme at the active site is crucial for the catalytic
process.
QUESTION 17
Below is a section of a protein.
| ﬁ
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a. i. Circle the peptide link. (1 mark)
ii. What is the other name given to a peptide link? (2 mark)

iii. Circle the parts of the protein that are responsible for the secondary structure of
the protein. (1 mark)

b. Draw and name the structural diagrams of the two amino acids used to make this
section of the protein. (2 marks)
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Which of the two amino acid would be involved in the formation of disulfide links?
(1 mark)

Draw the structure of a different dipeptide that could form from the two amino acids.
(2 marks)
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QUESTION 18

Monosodium glutamate (M.S.G.) is a food additive that enhances taste. It is made from

glutamic acid, which has a structural formula of

o)
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CH, — CH, — C — O~

a. (i) Atwhat pH would glutamic acid exist in its illustrated form? (1 mark)

(i) The structural formula of valine at the same pH is given below.

0
d_o-
HzN--IC-—H

o
o e,

Draw the structural formula of the product formed when glutamic acid reacts with

valine at the pH for which the above structures are shown. (3 marks)
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b. A portion of a protein acid chain is shown below.

I A

?HE H,C CH, Polypeptide

(o] Hsc\ /CHS backbone
Hydrogen H CH C
bond 0

(0]

C=0H

| —CH,—S—S—CH,—

CH, Disulfide bridge

o)
I
—CH,—CH,—CH,—CH,—NHg* “0—C—CH,—

B

(i) Name the bonding responsible for maintaining the protein structure at A.

(i) Name the bonding responsible for maintaining the protein structure at B.

(i) Which bond is least likely to be affected when the protein chain is heated to
60°C ? Circle the correct response.

Bonding at A Bonding at B Bonding at C

(iv) Which bonding plays the greatest role in determining the 2 dimensional
shape of an enzyme?

4 marks
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Enzymes are an important group of proteins that act as catalysts in biochemical

reactions.

An experiment to investigate the hydrolysis of maltose was conducted as follows:

° Maltose solution was placed in six test-tubes with a suitable indicator to show the

presence of glucose.

e  The test-tubes were agitated in water baths at different temperatures.

. A suitable enzyme was added to each test-tube, and the time taken for the formation of
glucose, as shown by a colour change in the indicator, was recorded.

The results are shown in the table below:

Test-tube | Temperature (°C) | Time (s) for colour

change to occur

1 10 60
2 20 40
3 30 20
4 40 10
5 60 50
6 80 No reaction by 180 s

c. Explain why the catalytic function of an enzyme molecule is dependent on the

way the molecule is folded.

2 marks
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d. (i) Briefly explain why the time taken for a colour change to occur decreases between
10°C and 40°C.

1 mark

(i) Explain why the time taken for a colour change to occur increases between 40°C
and 60°C.

1 mark

(iii) Identify two quantities that should be held at the same value in all test-tubes in this
experiment.

1 mark

Total 9 marks
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SOLUTIONS

QUESTION 1 Answer is C
QUESTION 2 Answer is D
QUESTION 3 Answer is D
QUESTION 4 Answer is B
QUESTION 5 Answer is D
QUESTION 6 Answer is D
QUESTION 7 Answer is A
QUESTION 8 Answer is B
QUESTION 9 Answer is B
QUESTION 10  Answeris A
QUESTION 11  Answeris A
QUESTION 12  Answeris A
QUESTION 13  Answeris C
QUESTION 14  Answeris B
QUESTION 15 Answeris C
QUESTION 16  Answer is B
QUESTION 17
a. i
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QUESTION 18

a. () Alkaline pH (pH > 7).

A
H-C—-S—H
H\ |
N—C—C—O-H
/ I
H H ||
O
Cysteine
O-H
H

(i)  One possible dipeptide (when valine is joined to glutamic acid in that order) is

0
o m %_o-
I
——N—-C-—H
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b. (i) Dispersion forces
(i)  lonic interactions
(i) Bonding at C.
(iv) Hydrogen bonding

c. The protein chain in an enzyme molecule is folded so that it has a particular shape, and
it is this shape that determines whether the enzyme can interact with the appropriate
substrate.

d. (i) The rate of a chemical reaction usually increases as the temperature increases.
This is because a larger proportion of the reactants have enough energy to
overcome the activation energy barrier. The kinetic energy of the system increases
and there is a greater number of effective collisions. Reaction rates increase.

(i) Although the temperature is still increasing, the reaction rate decreases. This is
due to the tertiary structure of the protein undergoing changes (denaturation) as

the temperature rises over 40°C . The enzyme functions less well as a catalyst,
and loses all activity once denaturation becomes complete.

(i) The amount of enzyme and maltose.
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