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Please read the following instructions carefully:

o Answer all the questions in the examination book provided.

e The use of a calculator is allowed.
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Question 1 (9)

Consider the following Table and answer the questions that follow:
Acid HA A K,
Pymic acid CILCOCOOH CHLC—COO" 3,16 X 103
Formic acid HCOOH HGO0O™ L7 x 0™
Lai tic acid CI,CHOHCOOH CIL,CH—T1C0 - 1.38 X% o=t
Benzoic acil CH,COOH GHCO0- G646 % 107
Acetic acid CH.COOH CH,CO0- 1.76 X 10>
Ammeonium ion NH? NH;, 3.6 X 10~
Oxalic acid (11 TTOOC—COOH HOOC—COO” 5.9 107%
Onaalic acic (2) HOOC—CO0™ OO el 3OO0 6.4 X 1079
Matonic acid ¢ HOO{—CH—COOH HOOC—CH,—COO- 149X 107%
Malonic acid (2 HOOC—CH—C00" TOOC—CH~CO0" 2,08 x 1028

Malic acid {13
Malie acid (2)
Succinic acid (1)
Suecinic acid (2)
Carbonic acid (1)
Carbonic acid (2

Cirde acid (1)

Cirie acid {2)

Citrie acid {3)

Phosphoric acid (1D
Phosphoric acid (2)

Phasphoric acid {3)

HOOC—( :H._.—~~(7H(_)H—(:( MOH
HOOC—CH—CHOH—CO0)
HOOC—CH,—CH, O—O0H
HOOC—CH —CH,—CO0™
H.GO,
HOO,
HOOC—CH—CIOH)
(COOH) (CH,—COOH
HOOC—CH—~—CLOH1 (COOH)
OCH,—COO~
~OOC—CH~—CEOH) (COOH)
OCH,—CO0™
HLPPO,
HPO-
HPO2

HOOC—CHy—CHOH—COO™

S OOC—CH,—CHOT—CO0"

HOOC—=CH—CH— GO0

“OOC—CH,—CH—CO0"

HOGO,™

GO

HOOU—CH—COH)
(COOH) —CH,—COO-

“OOC—CH,—COH)
{GOOH) —CH— 00"

~O0C—CH,—CIOTD (COO™)—
CH—COO™

1,PO-,

HPO,2-

P

1.1. Which two weak acids listed in the Table are triprotic? (2)

208 % [0t
5,5 X 10~
6,17 X 1>
2.3 x 1"
43 x 107
5.6 100
A1 % 10

1.78 X 1>

34 x -

725 x 103

6,81 X
308 X 11

1.2.How would you prepare 100 mi of a 0.2 M HOOC-CH-COO"/"00C-CH.-COO" buffer at pH 6.07

The buffer should be prepared from monosodium malonate M{NaOOC-CH,-COO) = 126.04 g/mol

and disodium malonate M{Na,00C-CH,-CO0) = 148.03 g/mol. (7)

Question 2 (11)

2.1. Draw the structure of the amino acid isoleucine and label all the chiral carbon atoms with a

star (*). (5)

2.2. Draw the structure of the amino acid tryptophan, and label all the functional groups. (6)
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Question 3 (11)

3.1. Give the dissociation reaction for the amino acid aspartic acid. (6)
pKa(a-COOH) = 2.09; pKa(a-NH;*) = 9.82; pKa(R) = 3.86
3.2. What is the net charge of aspartic acid at pH 10? (1)
3.3. Give an example of two cyclic peptide hormones, that are very similar in primary structure,
but with different functions. Give the names and the functions of the two hormones. (4)

Question 4 (16)

4.1. Describe how pH-mediated change in the quarternary structure of hemoglobin explain the Bohr
effect. (12)

4.2. The following diagram shows the binding curves of two oxygen binding proteins. Consider the
curves carefully and answer the question that follow:

100

Protein 1

. Protein 2
()

0 T T T T
0 10 20 a0 H) a0

Compare protein 1 and protein 2 in terms of the cooperativity of binding and motivate your answer.

(4)
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Question 5 (15)

Compare the composition of ribosomes in prokaryotes and eukaryotes. (15)

Question 6 (5)

6.1. Draw the structure of the fatty acid that can be denoted by the following notation: 16:1--A. (3)

6.2. What is the definition of a wax? Give an example. (2)

Question 7 (6)

7.1. Draw the structures of the following monosaccharides:
7.1.1. a-D-glucopyranose (3)

7.1.2. o-D-fructofuranose (3)

Question 8 (7)

8.1. What disaccharides are made of the following monosaccharides?

8.1.1. galactose3-1,4-glucose (1)
8.1.2. glucose-a-1,4-glucose (1)
8.1.3. glucoseB-1,4-glucose (1)
8.1.4. glucose-a-1,2-fructose (1)

8.2. What are the cellular functions of:
8.2.1. heparin (1)

8.2.2. condroitin sulphates (1)

8.2.3. hyaluronate {1)

TOTAL [80]



