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 SCHOOL OF PHARMACY AND MOLECULAR SCIENCES

Chemistry Department

FIRST SEMESTER EXAMINATIONS 2004 - PRACTICE
Cairns Campus




This paper must be handed in at the end of the Examination:
Yes









Release to Library:
No

STUDENT NAME:

(block letters)

STUDENT NUMBER:

SUBJECT CODE:
CH1010:03

SUBJECT NAME:
BIOLOGICAL CHEMISTRY

EXAMINER:

Dr M. Liddell


PHONE NO:
(07) 4042 1275

DURATION OF EXAMINATION (hours):
TWO (2) HOURS

PERUSAL TIME (minutes):


FIFTEEN (15) MINUTES

TOTAL NUMBER OF QUESTIONS:
27

INSTRUCTIONS TO STUDENTS:

The exam is composed of two sections:

Section A -  Multiple choice - 
22 questions - 33%

Section B - Short answer       - 
5 questions  - 67%

Total marks for paper = 100
Answer ALL questions.


All questions are not of equal value.

Timings are indicated to allow 15 minutes of check-over time.
MATERIALS TO BE SUPPLIED BY EXAMINATION SECTION:

Examination Booklets required:

Yes
Multiple choice scanner sheets: 

Yes

MATERIALS STUDENTS MAY USE:
Any type of calculator.


Access to an English Dictionary:

Yes

SECTION A

MULTIPLE CHOICE QUESTIONS (EACH QUESTION IS WORTH  1.5 MARKS). 
ANSWER ALL QUESTIONS – SHADE WITH A PENCIL THE MOST CORRECT ANSWER ON THE MULTICHOICE SCANNER SHEET. 

Timing:  you should complete the multi-choice section in 30 minutes (( 1.5 minutes per question).
Questions 1 – 22.

SECTION B

SHORT ANSWER QUESTIONS.  (MARKS FOR EACH QUESTION ARE AS INDICATED)

ANSWER EACH OF THE FIVE (5) QUESTIONS. 

Question 1

Timing:  you should complete this question in 15 minutes.
(a) 
Ionic compounds are found in many biological systems.
(
Define an ionic bond and provide an example of an ionic compound
(
What is an oxidising agent? Illustrate your answer using an oxidising agent from 
 
the citric acid cycle – provide a half-reaction.









(4 marks)

(b)
Physiological pH is between 7.35 and 7.45.  
(
Why is the pH maintained over such a small range?
(
What is a pH buffer – illustrate your answer using an example. 









(4 marks)

(c)
A  colourless oil gave the following microanalytical results:

C: 54.55 %
H: 9.09 %


Infrared spectroscopy of the sample gave strong bands at 3200 and 1721 cm-1.  In a mass spectrum of the compound a molecular ion was obtained at m/z  88.

(
Provide a molecular formula and using the infrared information suggest a possible 
 
structure for this compound.  Explain clearly how you arrived at the structure. 

(
How would you purify a mixture containing this oil and petrol?  











(6 marks)


Question 2

Timing:  you should complete this question in 15 minutes.
(a)
In structurally classifying proteins there are four levels of structural complexity 
 
– 1o,  2o, 3o and 4o structure.
 
(
Using a short stretch of peptide chain (4 amino acids) indicate the primary (1o) 
 

structure. In your answer you must indicate the peptide bonds and name the amino 
 

acids. You must choose amino acids on the following basis : 
 

acidic side chain, basic side chain, neutral side chain, polar side chain.

(
When the peptide chain you have drawn is placed into water at a pH of 3.0 what will 
 

be the overall charge on your peptide?   

(
What is quaternary structure (4o) in protein chemistry, illustrate your answer using 
 
an example and explain how the quaternary structure relates to the function of the 
 
protein.









(5 marks)

(b) Most enzymes are globular proteins which function to speed up biochemical reactions. 
(
Provide an example of an enzymatic system labelling the various components:
 

substrate, enzyme, product, cofactor

(
Indicate the effect that varying the following parameters has on the rate of reaction:
 
pH, T, [substrate], [enzyme]
 
(
What is a proenzyme? Provide an example to illustrate your answer. 










(4 marks)

(c)
Vitamins, microminerals, macrominerals and macronutrients are all components of the diet.
(
How do vitamins differ from microminerals?  Provide an example of each class of 
 
nutrient and indicate a function for the vitamin and a function for the micromineral.
(
What property makes the B-group vitamins fundamentally different from the 
 
D-group vitamins?









(4 marks)

Question 3







Timing:  you should complete this question in 15 minutes.
(a)
Membranes provide vital physical barriers for cells.  The most fundamental characteristic of a cellular membrane is the lipid bilayer structure. 

(
Sketch a small section of membrane schematically indicating the lipid bilayer.

(
Draw a structure of a glycophospholipid that would be found in the lipid bilayer.

(
The lipid bilayer is amphipathic  – what does this mean? 









(4 marks)


(b)
Metalloenzymes may be regarded as macromolecular coordination compounds. To aid in 
 
the understanding of metalloenzymes simpler molecules such as [Mo(NH3)3Cl(en)]+ are 
 
studied.   [ N.B. en = NH2CH2CH2NH2 ]
(
What is the coordination geometry and coordination number in 
 
[Mo(NH3)3Cl(en)]+?
(
What type of ligand is en?

(
Provide an example of a metalloenzyme and it’s function.









(4 marks)

 (c) 
Photosystems I and II are involved in the Z-scheme of photosynthesis?
(
Briefly detail the main characteristics of the Z-scheme.

(
What are the main functions of the Z-scheme?










(5 marks)

Question 4
Timing:  you should complete this question in 15 minutes.
(a) 
Glycolysis and -oxidation are major catabolic pathways. 


(
Briefly describe glycolysis and -oxidation indicating the starting materials, 
 

products and energy yield per carbon.


(
In what ways do glycolysis and -oxidation differ from each other and in which 
 

ways are they similar.    









(5 marks)

(b) 
The acyl carrier protein (ACP) is an intrinsic part of the synthesis of fatty acids.  
(
Describe the various steps in the synthesis of fatty acids using ACP. 
(
What is anabolism?









(4 marks)

(c) 
The electron transport chain operates in oxidative phosphorylation. 

(
What is the electron transport chain? 
 
(
Sketch the general structure of ATPsynthase. How does this complex play a part in 
 

oxidative phosphorylation?









(4 marks)

Question 5

Timing:  you should complete this question in 15 minutes.
(a)
DNA and RNA carry the information required to make proteins.
(
How does DNA differ from RNA?
(
What are introns and exons?
(
What role does the regulatory gene play in protein synthesis?
 










(4 marks)

(b) 
Replication is the process that ensures that genetic information is passed with high accuracy from one cell generation to the next.
(
Provide an overview of the major steps in DNA replication

(
What are Okazaki fragments and why are they required?













(4 marks)

(c)
Translation and Transcription are 2 major steps in protein synthesis.
 
(
Detail briefly the major steps in DNA transcription?

(
What is a ribosome and what is it’s function?
(
Quality control is important in protein synthesis, explain where quality control is 
 

implemented in translation. 









(6 marks)

Equation List
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h =  6.63 x 10-34 J s-1
A =  l [i]





c = 3.00 x 108 m s-1


T(K) = T(oC) + 273.15




R  =  8.314  J mol-1 K-1
Spectroscopy Table


Typical Infrared (IR) frequencies of common functional groups
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Carbonyl Absorptions cm  Acid chlorides ~ 1790; Esters ~ 1740; 
 
Aldehydes ~ 1720; 
  Ketones ~ 1710;     Acids ~ 1700;      Amides ~ 1650
TABLE 1

Physical Quantity
Name of Unit                                        Symbol for Unit

Length
metre
m

Mass
kilogramme
kg

Time
second
s

Electric Current
ampere
a

Thermodynamic Temperature
kelvin
K

Amount of Substance
mole
mol

TABLE 2

Physical Quantity
Name of S.I. Unit                           Symbol for S.I. Unit

Volume
cubic metre
m3
Frequency
hertz
Hz

Velocity
metre per second
ms-1
Acceleration
metre per second squared
ms-2

Density
kilogramme per cubic metre
kg m-3
Molar Mass
kilogramme per mole
kg mol-1
Concentration
mole per cubic metre
mol m-3
Molality
mole per kilogramme
mol kg-1
Force
newton
N

Pressure 
pascal
Pa

Energy
joule
J

Electric Charge
coulomb
C

Electron Potential Difference
volt
V

PERIODIC TABLE
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	1
	2
	
	
	
	
	
	1

H

1.008
	
	
	
	
	13/III
	14/IV
	15/V
	16/VI
	17/VII
	2

He
4.003
	

	2
	3

Li
6.941
	4

Be
9.012
	
	
	
	
	
	
	
	
	
	
	5

B
10.81
	6

C
12.01
	7

N
14.01
	8

O
16.00
	9

F
19.00
	10

Ne
20.18
	

	3
	11

Na
22.99
	12

Mg
24.30
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

Al
26.98
	14

Si
28.09
	15

P
30.97
	16

S
32.07
	17

Cl
35.45
	18

Ar
39.95
	

	
4
	19

K
39.10
	20

Ca
40.08
	21

Sc
44.96
	22

Ti
47.87
	23

V

50.94
	24

Cr
52.00
	25

Mn
54.94
	26

Fe
55.85
	27

Co
58.93
	28

Ni
58.69
	29

Cu
63.55
	30

Zn
65.39
	31

Ga
69.72
	32

Ge
72.61
	33

As
74.92
	34

Se
78.96
	35

Br
79.90
	36

Kr
83.80
	

	5
	37

Rb
85.47
	38

Sr
87.62
	39

Y
88.91
	40

Zr
91.22
	41

Nb
92.91
	42

Mo
95.94
	43

Tc
98.91
	44

Ru
101.1
	45

Rh
102.9
	46

Pd
106.4
	47

Ag
107.9
	48

Cd
112.4
	49

In
114.8
	50

Sn
118.7
	51

Sb
121.8
	52

Te
127.6
	53

I
126.9
	54

Xe
131.3
	

	6
	55

Cs
132.9
	56

Ba
137.3
	La-

Lu
	72

Hf
178.5
	73

Ta
180.9
	74

W
183.8
	75

Re
186.2
	76

Os
190.2
	77

Ir
192.2
	78

Pt
195.1
	79

Au
197.0
	80

Hg
200.6
	81

Tl
204.4
	82

Pb
207.2
	83

Bi
209.0
	84

Po
210.0
	85

At
210.0
	86

Rn
222.0
	

	
7
	87

Fr
223.0
	88

Ra
226.0
	Ac-

Lr
	104

Unq
	105

Unp
	106

Unh
	107

Uns
	108

Uno
	109

Une
	. . . .
	
	
	
	
	
	
	
	
	




	57

La
138.9
	58

Ce
140.1
	59

Pr
140.9
	60

Nd
146.2
	61

Pm
144.9
	62

Sm
150.4
	63

Eu
152.0
	64

Gd
157.2
	65

Tb
158.9
	66

Dy
162.5
	67

Ho
164.9
	68

Er
167.3
	69

Tm
168.9
	70

Yb
173.0
	71

Lu
175.0

	89

Ac
227.0
	90

Th
232.0
	91

Pa
231.0
	92

U
238.0
	93

Np
237.0
	94

Pu
239.1
	95

Am
241.1
	96

Cm
244.1
	97

Bk
249.1
	98

Cf
252.1
	99

Es
252.1
	100

Fm
257.1
	101

Md
258.1
	102

No
259.1
	103

Lr
262.1
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