
Sub-topics requiring a drawing – from examination 2009 and so on
	Topic


	Draw always means "draw and label".

	2.2.1
	Draw and label a diagram of the ultrastructure of Escherichia coli (E. coli) as an example of a prokaryote. 
The diagram should show the cell wall, plasma membrane, cytoplasm, pili, flagella, ribosomes, and nucleoid (region containing naked DNA). 

	2.2.2
	Annotate the diagram from 2.2.1 with the functions of each named structure. 

	2.2.3
	Identify structures from 2.2.1 in electron micrographs of E. coli.

	2.3.1
	Draw and label a diagram of the ultrastructure of a liver cell as an example of an animal cell. 
The diagram should show free ribosomes, rough endoplasmic reticulum (rER), lysosome, Golgi apparatus, mitochondrion and nucleus.

	2.3.2
	Annotate the diagram from 2.3.1 with the functions of each named structure.

	2.3.3
	Identify structures from 2.3.1 in electron micrographs of liver cells. 

	2.4.1
	Draw and label a diagram to show the structure of membranes. 

The diagram should show the phospholipid bilayer, cholesterol, glycoproteins and integral and peripheral proteins.

Use the term ‘plasma membrane’ (not cell surface membrane) for the membrane surrounding the cytoplasm. 

Integral proteins are embedded in the phospholipid of the membrane whereas peripheral proteins are attached to its surface. Variations in composition related to the type of membrane, are not required. 

	
	

	3.1.4
	Draw and label a diagram showing the structure of water molecules to show their polarity and hydrogen bond formation. 

	3.2.2.
	Identify amino acids, glucose, ribose and fatty acids from diagrams showing their structure. 

Specific names of amino acids and fatty acids are not expected. 

	3.3.1
	Outline DNA nucleotide structure in terms of sugar (deoxyribose), base and phosphate. 

Simple shapes can be used to represent the component parts. Only the relative positions Are required. 

	3.3.3
	Outline how DNA nucleotides are linked together by covalent bonds into a single strand. Only the relative positions are required. 

	3.3.5
	Draw and label a simple diagram of the molecular structure of DNA. 

An extension of the diagram in 3.3.3 is sufficient to show the complementary base pairs of A - T and G - C, held together by hydrogen bonds and the sugar-phosphate backbones. The number of hydrogen bonds between pairs and details of purine/pyrimidines are not required. 

	
	

	5.1.8
	Construct a food web containing up to 10 organisms, using appropriate information. 

A(B Indicates that A is being “eaten” by B. 



	5.2.1
	Draw and label a diagram of the carbon cycle to show the processes involved. 

The details of the carbon cycle should involve the interaction of living organisms and the biosphere through the processes of photosynthesis, cell respiration, fossilization and combustion. Recall of specific quantitative data is not required. 

	5.3.2
	Draw and label a graph showing a sigmoid (S-shaped) population growth curve.



	5.5.5
	Apply and design a key for a group of up to eight organisms. 

A dichotomous key should be used.

	
	

	6.1.4
	Draw and label a diagram of the digestive system. 
The diagram should show the mouth, esophagus, stomach, small intestine, large intestine, anus, liver, pancreas and gall bladder. 

The diagram should clearly show the interconnections between these structures.

	6.2.1
	Draw and label a diagram of the heart showing the four chambers, associated blood vessels, valves and the route of blood through the heart.

Care should be taken to show relative wall thickness of the four chambers. Neither the coronary vessels nor the conductive system are required. 

	6.4.4
	Draw and label a diagram of the ventilation system, including trachea, lungs, bronchi, bronchioles and alveoli.

Students should draw the alveoli in an inset diagram at a higher magnification. 

	6.5.2
	Draw and label a diagram of the structure of a motor neuron. 

Include dendrites, cell body with nucleus, axon, myelin sheeth, nodes of Ranvier and motor end plates. 

	6.6.1
	Draw diagrams of the adult male reproductive system.

Draw diagrams of the adult female reproductive system.

The relative positions of the organs is important. Do not include any histological details, but include the bladder and urethra.  

	
	

	7.4.5
	Draw and label a diagram showing the structure of a peptide bond between two amino acids. 

	8.1.3

C.3.3
	Draw and label a diagram showing the structure of a mitochondrion as seen in electron micrographs.



	8.2.1 

C.4.1
	Draw and label a diagram showing the structure of a chloroplast as seen in electronmicrographs.



	
	

	9.1.1
	Draw and label plan diagrams to show the distribution of tissues in the stem and leaf

of a dicotyledonous plant:

Either sunflower, bean or another dicotyledonous plant with similar tissue distribution should be used. 
Note that plan diagrams show distribution of tissues (for example, xylem, phloem) and do not show individual cells. They are sometimes called “low power” diagrams.

	9.3.1
	Draw and label a diagram showing the structure of a dicotyledonous animal-pollinated flower. 

Limit the diagrams to sepal, petal, anther, filament, stigma. style and ovary. 

	9.3.3
	Draw and label a diagram showing the external and internal structure of a named dicotyledonous seed.

The named seed should be non-endospermic. The structure in the diagram should be limited to testa, micropyle, embryo root, embryo shoot and cotyledons. 

	
	

	11.2.2 B.1.2
	Label a diagram of the human elbow joint, including cartilage, synovial fluid, joint capsule, named bones, and antagonistic muscles (biceps and triceps). 



	11.2.6 B.1.6
	Draw and label a diagram to show the structure of a sarcomere, including Z lines, actin filaments, myosin filaments with heads, and the resultant light and dark bands. 

No other terms for parts of the sarcomere are expected.  


	
	

	11.3.2
	Draw and label a diagram of  the structure of the kidney. 

Include the cortex, medulla, pelvis, ureter and renal blood vessels.



	11.3.3
	Annotate a diagram of a glomerulus and associated nephron to show the function of each part.



	
	

	11.4.1
	Annotate a light micrograph of testis tissue to show the location and function of interstitial cells (Leydig cells), germinal epithelium cells, developing spermatozoa and Sertoli cells. 

	11.4.4
	Annotate a diagram of the ovary to show the location and function of germinal epithelium, primary follicles, mature follicle and secondary oocyte. 


	11.4.6  
	Draw and label a diagram of a mature sperm.

Draw and label a diagram of a mature egg.



	
	

	
	

	B.1.2

11.2.2
	Label a diagram of the human elbow joint, including cartilage, synovial fluid, joint capsule, named bones, and antagonistic muscles (biceps and triceps). 



	B.1.6

11.2.6
	Draw and label a diagram to show the structure of a sarcomere, including Z lines, actin filaments, myosin filaments with heads, and the resultant light and dark bands. 

No other terms for parts of the sarcomere are expected.  


	B.1.8
	Analyse electron micrographs to find the state of contraction of muscle fibres. 
Muscle fibres can be fully relaxed, slightly contracted, moderately contracted and fully contracted. 



	
	

	C.3.3

8.1.3


	Draw and label a diagram showing the structure of a mitochondrion as seen in electron micrographs.



	8.2.1 

C.4.1
	Draw and label a diagram showing the structure of a chloroplast as seen in electronmicrographs.



	
	

	E.1.3
	Draw and label a diagram of a reflex arc for a pain withdrawal reflex, including the spinal cord and its spinal nerves, the receptor cell, sensory neuron, relay neuon, motor neuron and effector. 

 

	E.2.2
	Label a diagram of the structure of the human eye.
The diagram should include the sclera, cornea, conjunctiva, eyelid, choroid, aqueous humour, pupil, lens, iris,  vitreous humour, retina, fovea, optic nerve, blind spot.

	E.2.3
	Annotate a diagram of the retina to show the cell types and the direction in which light moves. 
Include names of rod and cone cells, bipolar neurons and ganglion cells.



	E.2.6
	Label a diagram of the ear. 

Include pinna, eardrum, bones of the middle ear, oval window, round window, semicircular canals, auditory nerve and cochlea. 

	E.5.1
	Label, on a diagram of the brain, the medulla oblongata, cerebellum, hypothalamus, pituitary gland and cerebral hemispheres.  


	
	

	F.2.2
	Draw and label a diagram of the nitrogen cycle. 
Include the processes of nitrogen fixation (free-living, mutualistic and industrial), denitrification, nitrification, feeding, excretion, active transport of nitrate ions, and formation of ammonia by putrefication. 

	F.5.5
	Draw and label a diagram of a filamentous cyanobacterium. 

Use Anabaena and label the photosynthetic cell and the heterocyst. 

	
	

	G.2.5 
	Construct a pyramid of energy given appropriate information. 

The units are kJ m-2 yr-1

	
	

	H.1.4
	Outline the relationship between the hypothalamus and the pituitary gland. 

Include the portal vein connecting the hypothalamus and the anterior pituitary gland and the neurosecretary cells connecting the hypothalamus and posterior pituitary gland. 

	H.2.2
	Explain the structural features of exocrine glands cells.

Include the secretory cells grouped into acini and ducts and the ultrastructure of secretory cells as seen in the electron micrographs. . 



	H.3.1 
	Draw and label a diagram showing a transverse section of the ileum as seen under a light microscope. 

Include mucosa and layers of longitudinal and circular muscle. 
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