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Chapter 5: Blood and Circulation

1. The diagram shows a human heart.
[image: ../../Desktop/aw_033.png]

(a) Label the structures shown in the diagram.

(b) Add arrows to show the direction of blood flow through the blood vessels and the heart chambers.
[bookmark: _GoBack]
(c) Shade all areas of the heart and blood vessels that contain deoxygenated blood with blue. Shade all areas of the heart and blood vessels that contain oxygenated blood with a darker colour.

(d) Explain why structure J has a thicker, more muscular wall than structure D
…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….

(e) Explain the function of structures C, H and I.
…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….



2. The diagram below shows a map of the human circulatory system.

[image: ]
(a)(i) Colour all the blood vessels that contain oxygenated blood red. Colour all the blood vessels that contain deoxygenated blood blue.
(ii) Label the following blood vessels: aorta, vena cava, pulmonary artery, pulmonary vein, hepatic artery, hepatic vein, hepatic portal vein, renal artery, renal vein.


(b) The diagram shows the structure of an artery and a vein.
[image: Macintosh HD:Users:Judith:Desktop:aw_035.jpg]

(i) Describe the differences and similarities between the structure of the artery and the structure of the vein.
…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….

(ii) Explain the differences in structure between the artery and vein.
…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….

(iii) Explain how the structure of veins prevents the backflow of blood.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


3. During exercise, the rate of blood flow around the body increases. The contraction and relaxation of muscle in the walls of arterioles alters the flow of blood to different organs and tissues.
The percentage of blood flowing through different tissues and organs before and during exercise is shown in the table 1.

	organ or tissue
	percentage of the blood flowing through organ or tissue

	
	before exercise
	during exercise

	intestines
	25
	5

	heart muscle
	5
	5

	kidney
	20
	4

	bones
	5
	1

	brain
	15
	3

	skin
	5
	5

	muscles
	20
	76

	other
	5
	1



[image: Macintosh HD:Users:Judith:Desktop:aw_010.jpg](a) Plot a bar chart to show the percentage of the blood flowing through the different organs and tissues before and during exercise.



(b) The rate of blood flow before exercise was 5 dm3 per minute.
The rate of blood flow during exercise was 25 dm3 per minute.
The volume of blood flowing through each organ or tissue in 1 minute can be calculated by using the formula:
volume of blood in 1 minute = percentage of blood flowing through organ or tissue  total rate of blood flow

(i) Calculate the volume of blood flowing through each organ or tissue before and during exercise. Write your answers in the table below.
	organ or tissue
	Volume of blood flowing through organ / dm3 per min

	
	before exercise
	during exercise

	intestines
	
	

	heart muscle
	
	

	kidney
	
	

	bones
	
	

	brain
	
	

	skin
	
	

	muscles
	
	

	other
	
	



(ii) Comment on the volume of blood flowing to the different organs and tissues before and during exercise. You should identify any organs or tissues that have reduced blood flow, no change and increased blood flow. You should also try to explain the data.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


4. There are many factors that can affect the chance of developing coronary heart disease. The effects of some of these factors are shown in the diagram. The risk ratio is the increased or decreased risk of a heart attack. A risk ratio lower than 1.00 means that risk gets less, a risk ratio greater than 1.00 means that the risk increases.

[image: Macintosh HD:Users:Judith:Desktop:aw_037.jpg]

(a)(i) State which factors increase and decrease the risk of a heart attack.

factors that increase risk ………………………………………………………………………………………………………………….………………………………………………………………………………………………………………………………………………………………………………………………………

factors that decrease risk …………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….


(ii) Calculate the difference in risk ratio between smoking and obesity.




Difference in risk ratio…………………


(b) The diagram below shows the effect of combining several risk factors on the chance of developing coronary heart disease.

[image: Macintosh HD:Users:Judith:Desktop:aw_038.jpg]

Use the information from both diagrams to explain why more effective methods of reducing heart disease consider many aspects of patients’ lives such as smoking, diet, relaxation and exercise.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….



5.(a)(i) Complete the table to describe the structures and functions of different components of the blood.
	component of blood
	description of structure
	description of function

	
plasma

	
	

	
red blood cells

	
	

	
phagocytes

	
	

	
lymphocytes

	
	

	
platelets

	
	



(ii) Draw labelled diagrams of a red blood cell, phagocyte and lymphocyte below.
















(b) The table shows the compositions of the blood of four different patients.
	Patient
	Cell count / cells per l3

	
	Red blood cells
	White blood cells
	Platelets

	A
	5 100 000
	4500
	225 000

	B
	5 200 000
	5300
	 95 000

	C
	2 450 000
	9950
	210 000



(i) Explain which of the patients is likely to be suffering from anaemia (due to lack of iron in the diet). Suggest what symptoms they may have.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii) Explain which of the patients may suffer from reduced ability to clot their blood. Explain how this could affect their health.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(iii) Explain which of the patients may have a bacterial infection.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


(c) Athletes often train at high altitude before returning down to sea level for races. The graph shows the change in percentage of blood that is composed of red blood cells from an athlete training at altitude for 40 days.

[image: Macintosh HD:Users:Judith:Desktop:aw_039.jpg]

(i) Describe the change in percentage of blood that is composed of red blood cells over the 40-day training period.
…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….

(ii) Explain the advantage to the athlete of training at high altitude.
…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….…………………………………………………………………………………………………………………………………………………………….



6. Complete the paragraph about immunity using the words in the box.

secondary immune	primary immune	memory cells 	antibodies 	pathogens 	larger	 antigens 	antibodies  	faster 	lymphocytes





Infectious bacteria and viruses are called ______________. If they infect the body, white blood cells called _____________ detect protein ‘markers’ called ___________ on their surface. The white blood cells then make proteins called ____________ which are released into the blood and destroy the bacteria and viruses. This is called the ____________________ response. When the infection is over, most of the white blood cells die but some called ____________ remain. If the same bacteria and viruses infect the body, these cells react, releasing _____________ ______________ and in _____________ quantities. This is called the _____________________ response.
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