Answer ALL questions.

I. This question is concerned with genetic inheritance.

1.1 How does the genotype of an organism determine its phenotype?

[one mark] 1.2 A single gene may often have two or more alleles. How do such alleles arise?

[three marks]

Suggest explanations for each of the following observations.

1.3 In pea plants round seeds are dominant to wrinkled seeds while yellow seeds are dominant to green seeds. Crossing pure breeding round yellow seeds with pure-breeding wrinkled green seeds gave an F2 generation consisting of round yellow, round green, wrinkled yellow and wrinkled green phenotypes in the ratio 9:3:3:1.

[two marks] 1.4 Blood group in humans is determined by a single gene that produces four phenotypes.

[two marks]
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1.5 In the fruit fly, Drosophila, red eyes are dominant to white eyes. When a red-eyed female is crossed with a white-eyed male, the offspring all have red eyes but when the opposite cross was done (a white-eye male with a red-eyed female) all the male offspring had white eyes.

[two marks]

1.6 Skin colour in humans comprises a continuum of pigment densities ranging from albino to black.

[two marks] 1.7 Colour blindness affects 8% of human males but only 0.7% of females.

[two marks]

1.8 In mice, one gene controls the production of coat pigment where black pigment (B) is dominant to no pigment (b). Another gene controls the dilution of the pigment in the hairs, with dense pigment (D) being dominant to dilute pigment (d). These two genes produce three phenotypes: Black (B, D), Brown (B,d) and White (no pigment).

[two marks] [Total: sixteen marks]

2. This question is concerned with systems of biological classification.

2.1 What is a species?

[one mark] 2.2 What, in taxonomical terms, is a Kingdom?

[one mark]

2.3 The present system of biological nomenclature is based on the binomial system pioneered by Carl von Linne (Carolus Linnaeus). Briefly outline the fundamental principle of this system of nomenclature.

[one mark]

2.4 Eastern Phagnalon (Phagnalon graecum ginzbergeri) is a plant indigenous to the Maltese
Islands. What taxonomic rank is indicated by each of the following parts of the name?

Phagnalon:  graecum: 

ginzbergeri: 

[one mark]

2.5 The Rock Centaury is the National Plant of Malta. Up to 1976, this plant was referred to as Centauraea spathulata. The name was then changed to Palaeocyanus crassifolius and, more recently, changed again to Cheirolophus crassifolius. The plant itself has not changed yet its classification has done so. Suggest a reason that may have encouraged taxonomists to revise their classification of this species.

[three marks] .
[Total: seven marks] Page 4 of 12

2. This question is concerned with systems of biological classification.

2.1 What is a species?

[one mark] 

2.2 What, in taxonomical terms, is a Kingdom?

[one mark]

2.3 The present system of biological nomenclature is based on the binomial system pioneered by Carl von Linne (Carolus Linnaeus). Briefly outline the fundamental principle of this system of nomenclature.

[one mark]

2.4 Eastern Phagnalon (Phagnalon graecum ginzbergeri) is a plant indigenous to the Maltese
Islands. What taxonomic rank is indicated by each of the following parts of the name?

Phagnalon:  graecum: 

ginzbergeri: 

[one mark]

2.5 The Rock Centaury is the National Plant of Malta. Up to 1976, this plant was referred to as Centauraea spathulata. The name was then changed to Palaeocyanus crassifolius and, more recently, changed again to Cheirolophus crassifolius. The plant itself has not changed yet its classification has done so. Suggest a reason that may have encouraged taxonomists to revise their classification of this species.

[three marks] .
[Total: seven marks] Page 4 of 12

. 

3. This question concerns the Kingdom Animalia.

3.1 What is an animal?

[two marks] Distinguish between each of the following pairs of animal groups.

3.2 Arachnids and Crustaceans.

[two marks] 3.3 Reptiles and Amphibians.

[two marks] 3.4 Hydrozoans and Scyphozoans.

[two marks] [Total: eight marks]

4. The cell membrane has often been referred to as the cell's most important component. 4.1 Why is the cell membrane so important?

[one mark]

4.2 Use the space below to sketch a diagram showing the basic structure and arrangement of the cell membrane of a eukaryotic cell.

[image: image1.png]
Suggest explanations for the following observations. 4.3 Steroids can diffuse through the cell membrane easily.

[two marks]
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4.4 The cell membrane can control the flow of ions into and out of the cell.

[two marks] 4.5 Some organelles within eukaryotic cells are similar in structure to prokaryotic cells.

[two marks]

[Total: ten marks] 5. This question is concerned with cell division.

5.1 Give a brief description of the Cell Cycle.

[two marks]

Briefly describe the processes that occur during each of the following phases of mitotic division:

5.2 Interphase

[one mark]
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5.3 Prophase

[one mark] 5.4 Metaphase

[one mark] 5.5 Anaphase

[one mark] 5.6 Telophase

[one mark] 5.7 Cytokinesis

[one mark] 5.8 What process generates genetic variation during mitosis?

[one mark] 5.9 What process generates genetic variation during meiosis?

[one mark] [Total: ten marks]
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6. This question is concerned with photosynthesis.

6.1 Complete the following table by indicating whether the processes listed are characteristic of the light-independent reaction (LIR) or the light-dependent reaction of photosynthesis (LDR):

	
	Process
	Characteristic of:

	
	ATP broken down
	

	
	ATP synthesised
	

	
	Calvin Cycle
	

	
	Carbon dioxide binds to RuBP
	

	
	Fixing of carbon
	

	
	Formation of glucose
	

	
	Occurs in the stroma of the chloroplast
	

	
	Occurs on the thylakoid membranes
	

	
	Oxygen given off
	

	
	Splitting of water molecules
	

	
	.....
.
_


6.2 Explain why temperature, light intensity and carbon dioxide concentration can act as limiting factors during photosynthesis.

Temperature: 

Light intensity: 

Carbon dioxide concentration: 

[six marks] [Total: eleven marks]
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I 7. This question concerns lipids.

7.1 Distinguish between lipids and fats.

[two marks] 7.2 List TWO functions of lipids in living organisms.

[one mark] 7.3 List TWO chemical elements that may occur in proteins but not in lipids.

[one mark] 7.4 How may a diet that has excessively low or excessively high levels of fat be harmful?

[four marks]

[Total: eight marks] 8. Regulation of body temperature is one of the major homeostatic changes faced by living

organisms. Some animals thermoregulate through an endothermic mode of life whilst others utilise an ectothermic strategy.

8.1 Distinguish between ectotherms and endotherms.

[one mark]
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8.2 List, and briefly describe, ONE major advantage and ONE major drawback of an endothermic mode of life relative to an ectothermic mode of life.

Advantage: 

Drawback: 

[two marks]

8.3 List, and briefly describe, THREE ways through which mammals may cope with cold temperatures.

(1)   [three marks]

8.4 List and briefly describe TWO ways through which mammals may cope with warm temperatures.

[two marks]

8.5 Describe how ectothermic animals may adapt to daily and seasonal changes in temperature. Daily changes: 

Seasonal changes: 

[four marks]
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9. Fick's Law states that the rate of diffusion across a permeable barrier, such as a membrane, depends on the surface area of the barrier, on its thickness and on the concentration gradient across it. Fick's Law may be written as:

RA x AC 

D= 

1

Where RD is the rate of diffusion

A is the surface area of the barrier

AC is the concentration gradient across the barrier

1 is the thickness of the barrier.

Fick's law therefore shows that for a fast rate of diffusion to occur, a large surface area, a small distance between the source and the destination, and a high concentration gradient are required. All large organisms have developed systems that are well-adapted to achieving these requirements.

9.1 Fill in the table below to show how each of the systems listed in the first column satisfy these requirements.

	System
	Large surface area
	Short distance
	High concentration gradient

	Human

circulatory

system
	
	
	

	Human

lungs
	
	
	

	Human

small

intestine
	
	
	

	Fish gills
	
	
	

	Leaves
	
	
	

	Root hairs
	
	
	

	[Total: eighteen marks]
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