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1.	Many elements are necessary to form biochemicals required by living organisms. For each element below, state the name of one molecule containing the element and state the function of the molecule.
(a)	Iron:	Molecule .........................................................................
		Function ..........................................................................
		.........................................................................................
(2)
 
(b)	Phosphorus:	Molecule .........................................................................
		Function ..........................................................................
		.........................................................................................
(2)
(Total 4 marks)

 
2.	Living organisms produce a wide variety of organic compounds.
(a)	Define the term organic.
.....................................................................................................................................
.....................................................................................................................................
(1)
 
	Organic compounds are made of chemical elements, which are therefore essential to living organisms.
 
(b)	State the three most commonly occurring elements.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(1)


(c)	Some organic compounds contain other elements. State one substance, or group of substances, that contains
(i)	nitrogen;
...........................................................................................................................
(1)
 
(ii)	phosphorus.
...........................................................................................................................
(1)
(Total 4 marks)

 
3.	State one function for each of the main four elements in organisms.
(Total 4 marks)

 
4.	Which of the following is an organic compound found in both plant and animal cells?
A.	Cellulose
B.	Carbonate
C.	Water
D.	Pyruvate
(Total 1 mark)



5.	Identify the atoms and ions from the table below.

Atoms
Ions
A.
H+	Na+
OH–	Cl–
B.
Fe	K
CH3COO–	H2O
C.
Fe	H2O
Ca2+	N3 –
D.
Na	C
I–	NO3 –
(Total 1 mark)

 
6.	Which compounds are both organic and found in living organisms?

Glucose
C6H12O6
Carbon Dioxide
CO2
Urea
OC(NH2)
Calcium Carbonate
CaCO3
A.
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 = absent
(Total 1 mark)



7.	Diatoms are unicellular algae which live as plankton in fresh water and oceans. Biochemists  investigated two species of diatom, Thalassiosira oceanica which lives in the open ocean where the water is clear and Thalassiosira weissflogii which lives in coastal waters where the water is often cloudy. Iron is an important part of a number of molecules involved in photosynthesis. Iron however is often deficient in the waters of the open ocean. The scientists investigated the amount of iron present in the cells of the diatoms when they were grown at different intensities of light, in both high and low iron conditions.
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[Source: Reprinted with permission from Macmillan Publishers Ltd: Robert F. Strzepek and Paul J. Harrison, “Photosynthetic architecture differs in coastal and oceanic diatoms”, Nature (7 October 2004), vol. 431, issue 7009, p. 689, © 2004]
 
	(a)	Compare the iron concentrations in the cells of T. oceanica and T. weissflogii under high iron conditions.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(2)


(b)	Suggest a reason for the response of T. weissflogii to low light intensities.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(2)
 
When the growth of these two species was compared in the two iron conditions it was found that the growth of T. oceanica was not affected by low iron concentrations but the growth of T. weissflogii was reduced by about 20%.
 
(c)	Explain how T. oceanica is adapted to oceanic waters.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(3)
 
(d)	Predict what would be the effect on the populations of these diatoms if atmospheric pollution reduced light intensities over the oceans.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(1)
(Total 8 marks)



8.	Scientists have long been concerned about the effect of heavy metals in foods that we eat. Aquatic filter feeders including bivalves, such as mussels and oysters, are especially prone to accumulation of heavy metals.
Calcium is taken into bivalves through protein channels, but other non-essential elements may also be taken in.
To investigate the relationship between the uptake of calcium and other elements, the bivalves Hyridella depressa and Velesunio ambiguous were placed in solutions containing ten times the normal level of calcium (Ca). The elements manganese (Mn), lead (Pb), cadmium (Cd) and cobalt (Co) were also present in the solutions at normal concentrations. The results are shown below.
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[Source: Reprinted from Markich Scott J. and Jeffree Ross A., “Absorption of divalent trace metals as analogues of calcium by Australian freshwater bivalves: an explanation of how water hardness reduces metal toxicity”, Aquatic Toxicology (August 1994), vol. 29, issue 3–4, pp. 257–290, © 1994 with permission from Elsevier]


(a)	(i)	Outline the effect of increasing calcium levels in the water on calcium levels in the tissue of the bivalves.
.........................................................................................................................
.........................................................................................................................
(1)
 
(ii)	Outline the effect of increasing calcium levels in the water on metals other than calcium in the tissue of the bivalves.
.........................................................................................................................
.........................................................................................................................
(1)
 
(b)	Suggest reasons for the effects of calcium on the levels of the other metals in the tissues.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(2)
 
(c)	Evaluate the implications of these results for monitoring water quality in regions where bivalves are harvested.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(3)
(Total 7 marks)



9.	What role does iron play in living organisms?
A.	As a component in nucleic acids
B.	As a component of lipids
C.	As a component of carbohydrates
D.	As a component of proteins
(Total 1 mark)

 
10.	Which of the following substances are organic?
	I.	Lipids
II.	Water
III.	Carbon dioxide
A.	I only
B.	II and III only
C.	I and II only
D.	I, II and III
(Total 1 mark)

 
11.	Carbon, hydrogen, nitrogen and sulphur are elements found in living cells. Which is the least common?
A.	Carbon
B.	Hydrogen
C.	Nitrogen
D.	Sulphur
(Total 1 mark)



1.	(a)	name of molecule;
function of molecule;	2 max
	Fe examples:	hemoglobin;
	transports oxygen (in the blood);
	myoglobin;
	store of oxygen in muscle;
	cytochromes / ferredoxin;
	electron carrier;
	(do not accept avoids anemia)
 
(b)	name of molecule;
function of molecule;	2 max
P examples:	ATP / ADP;
	energy storage and release;
	DNA / RNA / nucleotides;
	genetic (hereditary) material;
	phospholipids
	structural component of membrane
[4]

 
2.	(a)	compounds containing carbon (found in living organisms)	1
 
(b)	carbon, hydrogen and oxygen	1
 
(c)	(i)	proteins / named protein / DNA / RNA / 
chlorophyll / amino acid / 
other compound containing nitrogen	1
 
(ii)	DNA / RNA / nucleotides / ATP / phospholipids / 
GP (glycerate 3 phosphate) / 
other compound containing phosphorus	1
[4]



3.	Award [1] for each element and its role.
eg  C / carbon in forming organic molecules / carbohydrates / 
	fats / proteins / nucleic acids;
eg  H / hydrogen in forming organic molecules / carbohydrates / fats / 
	proteins / nucleic acids / reducing / fixing CO2 in photosynthesis;
eg  O / oxygen in aerobic respiration;
eg  N / nitrogen in formation of amino acids / proteins / 
	nucleotides / ATP / nucleic acids / DNA / RNA;
eg  P / phosphorus in formation of nucleotides / ATP / 
	nucleic acids / DNA / RNA;
eg  Ca / Ca2+ / calcium in muscle contraction / nerve transmission / 
	formation of bones / teeth; eg. Fe / Fe2+ / iron in
	formation of hemoglobin / catalase;
eg  Na / Na+ / sodium in nerve transmission / osmoregulation;
eg  K / K+ / potassium in stomatal opening etc;
[4]

 
4.	D
[1]

 
5.	D
[1]

 
6.	C
[1]

 
7.	(a)	under low light intensity T. weissflogii has more iron in its cells / T. oceanica
has less iron in its cells than T. weissflogii;
	between light intensities of 75 and 250 units iron concentrations decrease in
T. oceanica but increase in T. weissflogii;
under high light intensity slightly more iron concentration in T. weissflogii;
	between 25 and 75 units iron concentration in T. oceanica increases but
decreases in T. weissflogii;	2 max
 
(b)	in low light intensity the concentration of iron in the cells increases
(or vice versa) (this is mainly true for both high and low levels of iron);
	this increase in cellular iron could be due to increased numbers of chloroplasts
 / an increase in photosynthesis / an increase in the concentration of photosynthetic molecules when light is limiting;
this could be due to the cells being in / adapting to cloudy water;	2 max


(c)	oceanic waters are deficient in iron;
T. oceanica requires less iron for photosynthesis;
oceanic waters are clear so light levels are high;
T. oceanica can photosynthesise at its highest rates;	3 max
 
(d)	T. oceanica populations would diminish	1
[8]

 
8.	(a)	(i)	leads to an increase in calcium in tissues / accept numerical data	1
(ii)	leads to a decrease in other metals in tissues	1
 
(b)	competitive inhibition / calcium and the other metals compete for the transport mechanism;
	as calcium concentration within the cell increases, uptake of the other metals is prevented;
	entry of calcium into cells may be linked to increased export of the other
metals;	2 max
 
(c)	monitoring of water quality for metals can indicate amount of metals in tissue;
(toxic) metals found in water will (most likely) be found in bivalves;
analysis of bivalve tissue could be used as a measure of water quality;
high levels of heavy metals in bivalves may poison consumers;	3 max
[7]

 
9.	D
[1]

 
10.	A
[1]

 
11.	D
[1]



