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Essential Biology 06: Human Health & Physiology (SL)



1. Define enzyme. 

2. Define substrate. 

3. Define macromolecule. 

4. Distinguish between catabolic and anabolic metabolic reactions. 

5. Explain why digestion of large food molecules is essential. 

6. Complete the table to show the substrate, product and enzyme of digestion of these food macromolecules: 
	
	Carbohydrates
	Lipids (fats)
	Proteins

	Type of Enzyme
	carbohydrase
	
	

	Example of enzyme
	
	
	trypsin

	Product(s)
	
	
	

	Source of enzyme
	
	pancreas
	

	Optimum pH
	
	
	


7. Where might one find an enzyme with an optimum pH of 2? 
8. Outline how the following factors affect the rate of an enzyme-catalysed reaction: 

a. Substrate concentration

b. pH 

9. Explain the need for enzymes in digestion, with a focus on temperature and energy. 

A graph showing the difference between a catalysed and uncatalysed reaction is useful. 

10. Digestion of large food molecules is through enzyme-assisted hydrolysis. 
Complete the equation below to show hydrolysis of a dipeptide. 
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11. Label the diagram of the human digestive system below. 
Annotate each structure with its function and describe how it carries out this function. 
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12. The stomach is extremely acidic. 

a. What is this acid? What the function of this acid? 

b. What part of the stomach aids mechanical digestion? How? 

c. Which enzyme is released by the stomach? Where from? How is it controlled? 

13. Much digestion and absorption occurs in the small intestine. 

a. How is the acidic chyme neutralized in the small intestine? 

b. What feature of the ileum wall allows for greater absorption of food molecules? 

c. By which mechanism is the bolus of food moved along the intestines? 
14. In the space below, draw and label a single intestinal villus. 

Include epithelial cells, lacteal and capillaries. 

Explain the significance of the structures of the villus in absorption of digested food molecules. 

15. Distinguish between ingestion, digestion, absorption, assimilation, egestion and excretion. 

Ingestion

Digestion

Absorption

Assimilation

Egestion 

Excretion

16. Distinguish between the small and large intestines in terms of structure and function. 

17. What substances are egested as faeces? 

18. How can a high-fibre diet promote intestinal health? 

Digested food molecules are carried in the blood around the body. 
19. Other than digested food molecules, what other substances are transported in the blood? 

20. What are the functions of the following components of blood: 

Plasma

Platelets

Erythrocytes

Leukocytes

21. Draw and label a simple diagram of the heart showing: 

Right and left atria and ventricles, atrio-ventricular and semi-lunar valves, aorta, pulmonary artey, pulmonary vein, vena cava and cardiac muscle.  

22. Where is the cardiac muscle thickest? Why? 

23. Distinguish between oxygenated and deoxygenated blood. 

24. Outline the journey of a single red blood cell taking one full circuit of the transport system, starting and finishing at the liver. You could use a flow chart/cycle for this. 

25. Why is the flow of blood described as double circulation? 

26. What is a myocyte? 
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27. Explain the myogenic origin of the heartbeat. 

28. Name and label the parts of the heart responsible for initiation and propagation of the heart beat. 

29. What is meant by the term indefatigable? 
30. Complete a flow chart to show how heart rate changes with exercise. 

Include the roles of the blood, medulla oblongata, nerves, SA node and the Vagus nerve. 

31. What is the effect of the hormone adrenalin? 

32. Compare the structure and functions of these blood vessels: 

	
	Artery
	Capillary
	Vein

	Diagram

(labeled, cross section)
	
	
	

	Function
	
	
	

	Travels… 
	From…
	Through …
	To …

	How is structure related to function?
	
	
	


33. Distinguish between ventilation, gas exchange and respiration. 

34. Capillaries deliver deoxygenated blood to and carry oxygenated blood from the alveoli of the lungs. Draw a simple diagram to show the flow of blood and gas exchange at the alveolus. 
35. What structural adaptations of alveoli suit them to their function of gas exchange? 

36. By which two methods is a concentration gradient of CO2/O2 maintained at the alveolus?

37. Draw and label a simple human ventilation system, including: 

Mouth/nose, trachea, bronchi, bronchioles, alveoli, lungs, ribs, intercostal muscles and diaphragm. 
38. Complete the table below to show the events of ventilation (breathing):

	
	Inhalation
	Exhalation

	Diaphragm
	
	

	Abdominal muscles
	relax
	

	External intercostals muscles
	
	

	Internal intercostals muscles
	
	

	Lung Volume
	
	

	Air pressure in lung
	
	increases

	Movement of Air
	
	


39. Control of ventilation rate, like the heart rate, is via the autonomic nervous system. 
Under exercise, there is more CO2 in the blood. 

a. At which part of the brain is this increased CO2 detected? 

b. What is the effect of this on breathing rate? 

40. Extend the organizational chart below to show some components of the central and peripheral nervous systems. 

[image: image2.png]Nervou? System

Central Nervous System Peripheral Nervous System





41. Draw a simple diagram of a motor neuron (nerve cell), including: 

Cell body, nucleus, dendrites, axon, terminal branches, motor end plates, myelin sheaths, Nodes of Ranvier and the direction of the nerve impulse. 

42. Describe the journey of a nerve impulse in the reflex arc, from the stimulus to the effector. 
43. Define resting potential. 

44. Define action potential. 

45. Complete the diagram below to show why the resting potential of a neuron is negative. 
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46. Define depolarization. 

47. Define repolarisation. 

48. Annotate the graph below to explain what is happening in each stage of an action potential (AP). 
Include the movement of ions into and out of the cell and how this occurs. 
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49. What is the importance of the refractory period in propagation of an action potential? 

50. What is the importance of these membrane proteins in nerve impulses? 

Sodium-potassium pump

Sodium channel

Potassium channel

51. Define synapse. 

When an AP reaches the terminal end of a neuron, it is converted from an electrical signal to a chemical message for synaptic transmission. 

52. What form does this ‘chemical message’ take? 
53. Complete the summary of synaptic transmission below: 
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54. Neurotrasmitters are specific to their receptors. 

What does this mean? 

55. Some drugs act as competitive inhibitors to neurotransmitters. 

What would be the effect of this? 

56. Distinguish between nerves and hormones. 

	
	Nerves
	Hormones

	Route
	Direct from coordinator to effector
	Through:
      From: 

           To:

	Signal type
	
	Chemical 

	Time to take action
	
	longer

	Duration of effects
	
	


57. The endocrine system is responsible for hormone-mediated communication within the body. 

Which endocrine glands are mostly responsible for: 

Control of blood sugar

Control of body temperature 

Initiation of puberty

Production of sex cells

58. Draw a simple flow chart to show how the endocrine system functions based on stimulus, hormone secretion and negative feedback control. 

59. Define homeostasis. 

60. List five factors that are maintained through homeostasis. 
61. Complete the flow chart below to show how the hypothalamus controls body temperature through hormones. What are the body’s responses?
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62. Blood glucose levels are maintained by hormones produced in the pancreas. 

Complete the table to show glucoregulation. 

	
	High Blood Sugar
	Low Blood Sugar

	The pancreas contains…
	___________________ cells…
	___________________ cells…

	…which secrete…
	
	

	… carried in blood to….
	&
	

	… causing conversion of..
	
	

	… to …
	
	

	Overall effect:
	Glucose removed from blood
	Glucose released into blood


63. Diabetes mellitus is a disease in which regulation of blood glucose is difficult. 
There are two types of diabetes (Type I and Type II)

Distinguish between them in terms of action, age of onset and risk factors. 

Type I:





Type II:

64. Suggest reasons why incidence of diabetes is increasing globally. 

65. Diabetes has a strong hereditary link. 

Name two other disorders which can be inherited, and state the cause. 

1: 

2: 

66. Cancers (tumours) are not inherited, nor are they pathogenic. 

What is a tumour?

67. Define pathogen. 

68. Give named examples of the four types of pathogen. 

69. List five methods by which pathogens can be transmitted. 

70. Explain why antibiotics are not effective against viruses. 

71. Distinguish between bacteriocidal and bacteriostatic antibiotics. 

72. Outline the emergence of Multiple-Resistant bacteria as a result of overuse of antibiotics and subsequent evolution by natural selection. 

73. How do the skin and mucous membrane act as the body’s primary defense against infection? 
74. What is the role of the following types of cells in defense against infectious diseases? 

Phagocytes (macrophages)

B-cells

T-cells

75. Draw a diagram to show how a phagocyte engulfs a pathogen by phagocytosis. 

What is the role of lysozymes in this process? 

76. Distinguish between antigens and antibodies. 
77. Annotate the diagram to explain how clonal selection leads to antibody production. 
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78. DefineHIV
79. Define AIDS
80. Distinguish between HIV and AIDS. 

81. Explain the effects of HIV on the immune system. 

82. Discuss the cause, tranmission, social and economic impacts of HIV. 

83. How might HIV/AIDS affect devloped nations differently to developing nations such as regions of Africa?  
84. List three other diseases that can be sexually transmitted and their effects. 

85. Human Pappiloma Virus (HPV) is a pathogen that has been linked to cervical cancer. 
a. How might a virus lead to cancer? 

b. How could the following protect the reproductive health of women? 

The HPV vaccine

Regular cervical smear tests

86. Draw and label the female reproductive system, including: 
Vagina, cervix, uterus, endometrium, fallopian tubes, ovaries. Include also the bladder and urethra.
Annotate the diagram with the function of each part. 

87. A typical menstrual cycle lasts around 28 days and is controlled by hormones. 

Name the origin and state the main functions of these hormones: 
Follicle stimulating hormone (FSH)

Leteinising hormone (LH)

Oestrogen
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Progesterone

88. The chart below shows hormonal changes during the menstrual cycle. 

Describe the events occurring at: 

1-4 days

5-14 days

14-28 days

89. During which days of the cycle is a woman: 

a. Most likely to conceive? 

b. Least likely to conceive? 

90. Distinguish between fertilisation and pregnancy. 

91. If a fertilised egg implants onto the endometrium, a hormone called HCG is released. 

This causes progesterone levels to remain high, inhibiting FSH and LH. 

a. What are two benefits of maintaining high progesterone levels during pregnancy? 

b. What immune system molecule is used in pregnancy test kits? 

92. Another hormone, oxytoxin, is essential in childbirth. 

a. What is its role? 

b. In what way is the action of oxytocin different to other forms of hormonal control? 

93. Draw and label the male reproductive system, including: 

Testis, epididymis, sperm duct, seminal vesicle, prostate gland, urethra, penis and bladder. 

Annotate the diagram with the function of each part. 

94. What are three functions of testosterone in males? 

95. IVF (in-vitro fertilisation) is a reproductive technology that allows those with reproductive problems to conceive and have a normal pregnancy. 

Annotate the diagram below with steps of IVF.
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96. Discuss the ethical implications of IVF. 

Consider human rights, morality and religion, safety, cost, psychological effects, effects on others, economic cost, research and other points of view you feel are appropriate. 

Arguments for IVF: 





Arguments against IVF:
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