UNIT 3 & 4 CHEMISTRY
BIOMOLECULES - TEST 1

QUESTION 1

The body obtains its energy from food by the process of:
A. Reduction

B. Respiration

C. Hydrolysis

D. Condensation

QUESTION 2

Which of the following statements regarding monosaccharides is incorrect?

A. The functional group in monosaccharides is the hydroxy group
B. Monosaccharides behave as weak reductants

C. Monosaccharides cannot be hydrolysed to produce smaller units
D. Monosaccharides can be oxidised to produce smaller units
QUESTION 3

Digestion is:

A. the process of hydrolysis of large food molecules into smaller ones ready for absorption

B. the process of condensation of larger food molecules into smaller ones ready for
absorption

C. the absorption of small molecules through the intestinal wall into the blood stream

D. the reassembling of small molecules into more usable ones within the cells

QUESTION 4
Cx(H20)ywould be the general formula of:

A. adisaccharide

B. adipeptide

C. glycerol

D. fatty acid

QUESTION 5

In general, the most concentrated source of dietary energy comes from:
A. protein

B. carbohydrates

C. glucose

D. lipids
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QUESTION 6
Given the formula C¢H1302N for an amino acid, which of the following likely to be the Z side
chain?

A.  (CHs)2.CHCH,

B. (CHs).CH

C. CHs(CHy)s

D. HOOCCH:;

QUESTION 7

CH3(CH3)14CHCHCOOH is the most likely formula of
A. glycerol

B. anamino acid

C. acarbohydrate

D. afatty acid

QUESTION 8

Glucose monomers can link to form polymer chains of:

A. Starch and protein

B. Cellulose and maltose
C. Fats and cellulose

D. Protein and cellulose
QUESTION 9

Glycogen is the body’s storage form of
A. maltose

B. glucose

C. fructose

D. galactose

QUESTION 10

Which of the following lists shows the compounds in order of increasing molecular mass?

A. fructose, maltose, cellulose
B. starch, galactose, sucrose
C. galactose, maltose, starch
D. lactose, galactose, glucose
QUESTION 11

An example of a hydrolysis reaction would be:

monosaccharides into disaccharides
polysaccharides into disaccharides
disaccharides into polysaccharides
monosaccharides into polysaccharides

oo
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QUESTION 12
An example of a condensation reaction would be:

A. monosaccharides into disaccharides
B. polysaccharides into disaccharides

C. disaccharides into monosaccharides
D. polysaccharides into monosaccharides
QUESTION 13

The correct formula for a trisaccharide made by the condensation of three glucose
monomers would be:

A.  Ci8(H20)s
B. CigH3601s
C. CiygH30018
D. CisH32016
QUESTION 14

An a- amino acid must contain two functional groups. Which alternative lists these groups
correctly?

A. an amino group and a hydroxyl group

B. an amide group and a hydroxyl group

C. an amino group and a carboxylic acid group
D. an amide group and a carboxylic acid group
QUESTION 15

Which of the following structures does NOT represent an a- amino acid?
A. COOHCH2NH:

B. NH2CH(CH3)COOH

C. NH2CH,CH,COOH

D. NH3*CH(CH3)COOr

QUESTION 16

As well as carbon and hydrogen, proteins must contain:

A. Oxygen and sulphur

B. Oxygen and nitrogen

C. Sulphur and nitrogen

D. Sulphur, nitrogen and oxygen
QUESTION 17

A peptide link results from a reaction between:

An amide functional group and a hydroxyl functional group

An amino functional group and a carboxylic acid functional group
A carboxylic acid functional group and a hydroxyl functional group
An amide functional group and a carboxylic acid functional group

oOow>
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QUESTION 18
The most likely structure of glycine in a high pH solution would be:

A. NH3*CH,COO-
B NH,CH.COOr
C. NH3*CH.COOH
D. NH.CH.COOH
QUESTION 19

The primary structure of a protein is determined by:

A. The helical coil shape

B. The overall shape of the molecule
C. The sequence of amino acids

D. The number of covalent bonds
QUESTION 20

The secondary structure of a protein is not created by

A. the hydrogen bonds between various neighbouring regions

B. sulphur to sulphur linkages

C. the repeated sequence of CO and NH functional groups

D. interactions between adjacent sections resulting in folds or pleats
QUESTION 21

The tertiary structure of a protein relates to its:

A. Overall shape

B. The sequence of amino acid bases

C. The coiling into a helix

D. The intertwining of two polypeptide chains
QUESTION 22

Denaturation of enzymes may involve:

A. changes to the primary structure only

B. changes to the primary and secondary structure only

C. changes to the secondary and tertiary structure only

D. changes to either the primary, secondary or tertiary structure.

QUESTION 23

Compounds that have high molecular masses and three ester linkages are most likely:
A. oils

B. carbohydrates

C. proteins

D. fatty acids
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QUESTION 24

When comparing fats and oils, fats have

A.

B.

C.

D.
QUESTION 25
C3HsgOs is the formula for:
A. glycerine
B. glucose
C. glycogen
D. glycerol
QUESTION 26

An unsaturated fatty acid would have the formula

A.  Ci7Hz40-
C16H3202

B.
C. Ci7Hz COOH
D. CuH29COOH

QUESTION 27

When compared with carbohydrates, lipids tend to:

ooy

QUESTION 28

contain more oxygen and be more water soluble

contain less oxygen and be less water soluble

contain less oxygen and be insoluble in nonpolar solvents
contain more oxygen and be insoluble in nonpolar solvents

Which form of arginine is most likely to exist at pH = 1?

A
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Hs;N——CH
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CH,

/
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\
CH,
/
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C——NH,

/

H,N

®
B

C——NH,

-

higher melting temperatures and more unsaturated bonds per molecule
lower melting temperatures and more unsaturated bonds per molecule

higher melting temperatures and less unsaturated bonds per molecule

lower melting temperatures and more saturated bonds per molecule
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2
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QUESTION 29
The structural formula of sucrose is given below:

CH,OH
o (o]
u H  HOGH, H
+ H0
CH,OH
HO\OH H o H o/ *
H OH OH H

(@) Is maltose a monosaccharide, disaccharide or polysaccharide?

(b) Circle the ether linkage(s) on the given molecule.

(c) Name two chemicals that are required for the hydrolysis of this compound.

(d) Draw the structure of the molecules produced when sucrose is hydrolysed.

QUESTION 30

Consider the molecules labelled A to H:
A C3HsgO3

B CsH1206

C  H:NCH(CHS3),COOH

D  CisHz40>

E H0O

F CO.

Identify the molecule or group of molecules that could have been produced by the hydrolysis
of

Starch
Saturated fat

Unsaturated fat

> >» > >
W W W W
O o0 0 0
O U O O
m m m m
M M T M

Protein

In each case circle your answer.
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QUESTION 31
The diagram below shows the primary structure of ox insulin.

—~Tyr~qG
_Ser ~Leu ln\ Leu
5§—s§ Cys ~Glu
Gl val Msn
\GlE Ala/ er TY{
Ve
Gin__ Cys — Cys Cys _Asn
l |
S
s [
| S
S
pre VA AT g ‘
SLeu /CYS\GIY‘G‘I
Cys_ /Val U\
Gly_ /Leu Arg
Ser\His\L . e{lTyr G|1
el 7
~Val --Glqula / y
Phe
/
Phe
{
ST
Thr
/
_Pro
Ala—™ Lys
a. Name an analytical technique which can be used to identify amino acids.
1 mark
b. i. Draw a separate diagram in the figure above to represent the bonding involved in

maintaining the secondary structure of the protein. In your diagram, clearly indicate
the group(s) involved as well as the polarity of any atoms/groups involved.

ii. The S—S bonds illustrated above are involved in maintaining the overall three
dimensional shape of a protein. Name two other bond types which play the same
role as the disulfide bridges.

1+1 = 2 marks
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Proteins such as insulin are digested in the human body in two separate steps. During
the first step, polypeptide chains are hydrolysed to form dipeptides in the stomach.
During the second stage, a completely different set of enzymes hydrolyse the
dipeptides into individual amino acid units.

i. Explain why two different enzymes are required for the two different steps in
protein digestion.

ii. The action of some enzymes is very sensitive to pH. For example, if there is a
—COOH group present then raising the pH may cause the enzyme to become
inactive, even though the tertiary structure remains unaffected. Suggest why this
may happen in this example.

2+2 =4 marks
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d. A certain amino acid contained 40.4% carbon, 7.9% hydrogen and 15.7& nitrogen. If
the balance of the molecule is oxygen

i. Calculate the empirical formula of the amino acid.

ii. Draw the structural formula of the simplest amino acid that could have this
empirical formula.

2+1 = 3 marks

Total 10 marks
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QUESTION 32
Draw a structural equation to represent the two dipeptides formed when serine reacts with
alanine.

Solution
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QUESTION 33

o)
11
H,C — 0~ C~CH,CH,CH,CH,CH,CH,CH,CH,CH, A
0
HC-0~-C~—CH,CH CH CH CH CH,CH,CH,CH, B
o

H,C~0~C~CH,CH CH CH,CH,CH,CH,CH,CH, ~ C

(@) What class of compounds does the molecule above belong to?

(b) Identify which hydrocarbon chains (A, B or C) are

i. Saturated

ii. Mono-unsaturated

iii. Polyunsaturated
When the above molecule is hydrolysed, three different fatty acids are produced and
isolated.

(c) (i) Write the formula of the fatty acid that is formed when hydrocarbon chain B is
hydrolysed.

(i) Which fatty acid would have the highest melting point. Give a reason for your
answer.
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QUESTION 1
QUESTION 2
QUESTION 3
QUESTION 4
QUESTION 5
QUESTION 6
QUESTION 7
QUESTION 8
QUESTION 9
QUESTION 10
QUESTION 11
QUESTION 12
QUESTION 13
QUESTION 14
QUESTION 15
QUESTION 16
QUESTION 17
QUESTION 18
QUESTION 19
QUESTION 20
QUESTION 21
QUESTION 22
QUESTION 23
QUESTION 24

QUESTION 25

Answer is B

Answer is B

Answer is A

Answer is A

Answer is D

Answer is A

Answer is D

Answer is B

Answer is B

Answer is A

Answer is B

Answer is A

Answer is D

Answer is C

Answer is C

Answer is B

Answer is B

Answer is B

Answer is C

Answer is B

Answer is A

Answer is D

Answer is A

Answer is C

Answer is D

SOLUTIONS
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QUESTION 26  Answeris C
QUESTION 27  Answeris B
QUESTION 28  Answer is B
QUESTION 29

(a) Disaccharide

(b) CH,0OH

+ HO

(c) Water and enzymes

(d)
(00 o
Hoc ' 2, A
no H no CHyOH
OH H

QUESTION 30

Starch B

Saturated fat A

Unsaturated fat A and D

Protein C

QUESTION 31

a. Paper or thin layer chromatography.

b. i
O_
8_
s‘Hs/'l'
\c=o‘°
/8 &

ii. Hydrogen bonds, hydrophobic interactions, ionic interactions,
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c. i. Due to the specificity of active site. The folding of the protein’s chain gives it a
specific shape that can only accommodate one substrate. Therefore, two different
enzymes would be required.

In addition — the conditions for the hydrolysis reactions are also vastly different
requiring different enzymes.

ii. The —COOH group could act by donating a H™ to the substrate. Raising the pH
would turn the carboxyl group into —COO™ and so the enzyme will not work.
Alternatively, the substrate may bind to —COOH but not the —COO".

d. i. C,H,NO,
i HoN-CH-COOH
HS
QUESTION 32
H H H O

H;N—C—COOH + H;N—C—COOH —>»H;N—C——C—N—C—COOH + H;0

CH,0H CH; CH,OH H CH;
serine alanine Ser-Ala
H H H @] H

HQN_C|_COOH + H2N—C|—COOH —>H2N—(|:—C—I\|J—C| —COOH + H,0

CH; CH,CH CHs H CH,OH
alanine serine Ala—Ser
QUESTION 33

(@) Triglyceride

b) () A
(i) C
(iii) B
© ) Ci10H160;
(i) Hydrocarbon A would have the highest melting point since it is saturated and
therefore has a regular straight chain structure which allows for the efficient

packing of molecules which maximizes the strength of the dispersion forces acting
between the molecules.
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