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Human Biology

	Unit F221


	Weekly Learning Package – week 1

	Student name:
	

	Year:
	12

	Module:
	Module 2 – Circulatory and Gas Exchange Systems

	Outcomes:
	· describe, with the aid of diagrams and photographs, the internal and external structure of the human heart; 

· describe the cardiac cycle, the role of the valves and the pressure and volume changes occurring in the heart




	Task
	Completed

	· Read pages 36-37

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO
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1. (a)  Fig. 4.1, on the diagram below, shows an external view of a human heart. 


Name the structures labelled D to H


D______________________________________________________________________


E______________________________________________________________________


F______________________________________________________________________


G______________________________________________________________________


H______________________________________________________________________















(5) 
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(b) Fig. 4.2 shows pressure changes in the left side of the heart and the aorta during one cardiac cycle.

(i) State what is happening at J and K.


G______________________________________________________________________


H______________________________________________________________________















(2) 

(ii) A similar, but not identical, pattern would be seen if the pressures in the right side of the heart had been measured.

State how the pressures in the right side of the heart would differ from those on Fig. 4.2 and explain why.


__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________















(3) 

(iii) Soon after the left ventricle begins to contract, the pressure in the left atrium begins to increase.


State why the pressure in the left atrium increases.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________


Jan09 Q4(a)(b)










(1) 

2.
The diagram below shows a diagrammatic view of the internal structure of a human heart.

[image: image17.png]©Russell Kighley/Science Photo Library

Fig. 4.1






(a)
Which of the blood vessels labelled P to S carries blood under highest pressure?

______________________________________________________________________














(1) 

(b)
The ventricles shown in the diagram are filling with blood. Use evidence from the diagram to explain why the ventricles are filling with blood.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________


Q1 exambase











(2) 

3. Fig. 2.1 shows the external structure of human heart.
[image: image18.png]sciengée




(a) Information about each of the blood vessels labelled A to D in Fig. 2.1 is shown in the table below.
[image: image19.jpg]gy sy




(i) Using the information in the table and in Fig.2.1, name blood vessels A to D.


A__________________________________________________________________

B__________________________________________________________________

C__________________________________________________________________

D__________________________________________________________________
(4)

(ii) One of the coronary arteries is shown in Fig. 2.1.  What is the role of the coronary arteries?


___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________














(1) 

(b) The heart beats continuously throughout life.

The sequence of events that takes place in the heart during one heart beat is described as the cardiac cycle.

Describe the sequence of events that takes place during the cardiac cycle.

In your answer, you should use appropriate technical terms, spelled correctly.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

Jan 13 Q2











(5) 

4. The cardiac cycle is the sequence of events that take place in the heart during one heartbeat. Valves are present within the heart to ensure smooth flow of blood during the cardiac cycle.  
(a) Explain how events in the cardiac cycle affect atrio-ventricular (AV) valves.

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________














(5) 

(b) Fig. 5.1 is an internal view of the heart, viewed from above. The atria have been removed to show the valves.

[image: image20.png]



Name valves K and L

K__________________________________________________________________

L__________________________________________________________________
(2)

(ii) Heart murmurs are sounds made by blood flowing through the heart’s chambers or valves, or through blood vessels near a the heart.  Some murmurs are due to a narrowing (stenosis) of atrio-ventricular valves in the heart.

Suggest at which stage of the cardiac cycle murmurs may be heart.

___________________________________________________________________________

___________________________________________________________________________













(2)

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
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Human Biology

	Unit F221


	Weekly Learning Package – week 2

	Student name:
	

	Year:
	12

	Module:
	Module 2 – Circulatory and Gas Exchange Systems

	Outcomes:
	· outline how an electrocardiogram (ECG) is used to monitor heart function; 

· with reference to the ECG, explain how heart action is initiated, including the roles of the SA node, AV node and Purkynjie tissue and the myogenic nature of cardiac muscle (detail of nervous and hormonal control is not required)




	Task
	Completed

	· Read pages 36-39

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. (a) Fig. 3.1 is a diagram showing the conduction pathways in the human heart.

[image: image23.png]Fig. 2.1 shows the external structure of the human heart.

a coronary artery

Fig. 21




X__________________________________________________________________

Y__________________________________________________________________
(2)

(ii) Describe the roles of X and Y in the coordination of the heartbeat. 

________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________














(3) 

(b) An electrocardiogram (ECG) can be used to detect certain heart abnormalities.

[image: image24.png]Blood vessel
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(i) State three ways in which trace I differs from trace II

1__________________________________________________________________________ 

___________________________________________________________________________

2__________________________________________________________________________ 

___________________________________________________________________________

3 __________________________________________________________________________ 

___________________________________________________________________________














(3)

(ii) In atrial fibrillation, blood flow slows and can even stop.  This can result in “pooling” of the blood in certain places in the circulatory system.

Using the information in Fig. 3.2 to help you, suggest why blood flow slows.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________














(2)

(iii) People with atrial fibrillation are often given warfarin, an anticoagulant.  Warfarin interferes with vitamin K  metabolism, with the result that prothrombin is not activated.  Explain how the blood clotting process is affect when warfarin is given to a patient.

In your answer you should use appropriate technical terms, spelt correctly.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

June 10 Q5











(4)

[image: image25.png]


2. 

(a) Identify the areas of the heart labelled X, Y and Z in Fig.4.1.

X_____________________________________________________________________ 

Y_____________________________________________________________________

Z_____________________________________________________________________ (3)

(b) The sequence of events which take place in the heart during one beat is called a cardiac cycle. Each cardiac cycle is initiated by structure X.

Using Fig.4.1, describe how electrical impulses are transmitted from structure X through the rest of the heart tissue.

In your answer, you should use appropriate technical terms, spelt correctly.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

May 11 Q4











(5)

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
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Human Biology

	Unit F221


	Weekly Learning Package – week 3

	Student name:
	

	Year:
	12

	Module:
	Module 2 – Circulatory and Gas Exchange Systems

	Outcomes:
	· explain how changes in stroke volume and heart rate affect cardiac output; 

· describe how the ‘pulse’ rate can be measured and interpreted. 




	Task
	Completed

	· Read pages 40-41

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. An electrocardiogram (ECG) can be used to measure electrical activity in the heart.  ECG traces may be used by cardiology technicians to detect problems with the heart of a patient.  Technicians must compare abnormal ECG traces with those of a normal, healthy heart.
Fig.3.1 below shows four different ECG traces, A to D.

[image: image28.png]Fig. 3.2 shows two ECG traces.

1
i ¥

key:

T trace showing heart abnormality ~ atial fibrillation
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Fig.3.2




[image: image29.png]Fig. 4.1 shows some of the structures within the heart which are involved in the initiation and
control of the cardiac cycle.





(a) A technician identifies trace A as the ECG of a normal, healthy heart.

(i) Describe what is happening in the heart at each of the following stages of the ECG in trace A:

P wave_____________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

QRS complex_______________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________














(4)

(ii) Using the scale on Fig.3.1, calculate the heart rate in beats per minute (bpm) in trace A.

Show your working.  Give your answer to the nearest whole number.

Answer = ________________bpm (2) 

(b) Suggest which of the traces, B, C or D, is most likely to indicate the following heart activity.

You may use each letter once, more than once or not at all.

(i) A heart which is not functioning correctly because the contractions of the cardiac muscle in the ventricles are not coordinated.

___________________________________________________________________________














(1)

(ii) A heart in which the sinoatrial node (SAN) has been stimulated by the drug, caffeine.

___________________________________________________________________________














(1)

(iii) A heart of a person who is exercising

___________________________________________________________________________














(1)

(c) Athletes monitor their heart function during training programmes.  The table below provides definitions of some of the terms used to describe heart function.

[image: image30.png]trace A

Fig.3.1

trace B




(i) State the correct term for:
Y_______________________________________________________________________ 

Z_______________________________________________________________________













(2)

(ii) A trained athlete will have a high value of Y, even when the athlete is at rest.

Suggest why.

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 


Jan 12 Q3










(1)

2. Some students were carrying out an investigation to compare the heart rates of two athletes.  They measured the pulse rates of the athletes during exercise and at rest.

Both athletes were aged 17 years.

One of the athletes was recovering from injury and had not been in training for three months.

(a) Describe how pulse rate can be measured manually.

___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________













(3)

[image: image31.png]trace C

Fig.3.1

trace D



(b)

(i) The students forgot to write down the dependent variable on the y-axis in Fig.6.1. Write an appropriate label for the y-axis.

___________________________________________________________________________













(3)

(ii) Draw a bar, on Fig.6.1, to show a value for the pulse rate during exercise of the athlete who has not been training.

___________________________________________________________________________













(3)

(iii) Using Fig.6.1, and with reference to heart function, suggest an explanation for the difference in resting heart rate of the two athletes.

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________













(2)

(v) Both athletes were aged 17 years.

State two other factors that should have been taken into account by the studenst to ensure the validity of the data.

1.__________________________________________________________________________ 

___________________________________________________________________________
2.__________________________________________________________________________ 

___________________________________________________________________________ 


Jan 13 Q6










(2)
Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
[image: image32.png]term definition
heart rate number of beats per minute
Y volume of blood pumped out of left ventricle in
one cardiac cycle
z volume of blood pumped out of left ventricle in

one minute




[image: image33.png]Fig. 6.1 shows a bar chart of the results obtained by the students.
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Human Biology

	Unit F221


	Weekly Learning Package – week 4

	Student name:
	

	Year:
	12

	Module:
	Module 2 – Circulatory and Gas Exchange Systems

	Outcomes:
	· describe, with the aid of diagrams and photographs, the structure of arteries, arterioles, capillaries, venules and veins; 

· relate the structure of arteries, arterioles, capillaries, venules and veins to their functions; 




	Task
	Completed

	· Read pages 42-43

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


[image: image34.png]Fig. 6.1 is a diagram showing the structure of a capillary.
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1. 

 Using Fig. 6.1, complete the table below by:

· Stating three features that help capillaries to carry out their function effectively.

· Explaining how each feature helps with the exchange of materials between the blood and tissue fluid.

[image: image35.png]feature of capillary

explanation of how feature helps in exchange






Jan 09 Q6(a)











(6)

[image: image36.png]Fig. 3.2 is a diagram of a cross section through vein P from Fig. 3.1.

lumen

Fig. 3.2




2.
(a) Name vein P.


___________________________________________________________________________ 















(1) 


(b) Name the parts of the vein labelled Q and R in Fig. 3.2

Q________________________________________________________________________ 

R________________________________________________________________________













(2)

(c) Explain how a vein is adapted to carry out its function.

___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________ 


Jan 10 Q3(b)










(3)
[image: image37.png]Fig. 6.1 shows the structure of an artery and vein.

tunica
media
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Fig. 6.1




3. 

(a) Blood leaves the heart and enters the arteries when the ventricles contract.  Describe how tissues in the tunica media of the arteries work together to maintain blood flow.

In your answer, you should use appropriate technical terms, spelt correctly.

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 














(4)

(b) Fig. 6.1 shows a difference in lumen size between the artery and the vein.  Explain the effect that this difference in lumen size has on blood flow.
___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 


Jan 11 Q6(b)










(2)

[image: image38.png]Fig. 1.2 shows tissue X, which is found in capillary walls.

tissue X

red blood cell

Fig. 1.2



4. 

(i) Name tissue X

___________________________________________________________________________ 














(1)

(ii) Using Fig.1.2, explain two ways in which the structure of the capillary wall is adapted to its function

Structure____________________________________________________________________ 

Function____________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________
Structure____________________________________________________________________ 

Function____________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________Jan 12 Q1(b)











(4)

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
[image: image39.png]Fig. 3.1 shows a diagram of the double circulatory system of the human body. This system is an
example of a closed circulatory system.

vein P




[image: image40.png]Fig. 6.2 shows some hydrostatic pressures, measured in arbitrary units, which contribute to
the exchange of materials between the blood in the capillary and the surrounding tissue fluid.
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Human Biology

	Unit F221


	Weekly Learning Package – week 5

	Student name:
	

	Year:
	12

	Module:
	Module 2 – Circulatory and Gas Exchange Systems

	Outcomes:
	· define the term mass transport; 

· explain the need for a mass transport system in humans; 

· explain the importance of the closed double circulatory system in maintaining differences in blood pressure in different parts of the circulatory system; 

· explain why blood needs to be pressurised, with reference to the transfer of materials between cells and capillaries; 

· describe how a sphygmomanometer is used to measure systolic and diastolic blood pressure; 

· describe how the systolic and diastolic blood pressure measurements are interpreted. 




	Task
	Completed

	· Read pages 44-47

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. A circulatory system transports many materials around the body.

[image: image41.png]Fig. 5.2 shows the changes in blood pressure as blood passes through the circulatory
system.
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(a) (i) Explain what is meant by the terms “double circulatory system” and “closed circulatory system”.

double circulatory system______________________________________________________ 

__________________________________________________________________________

closed circulatory system______________________________________________________ 

__________________________________________________________________________














(2)

(ii) Give two advantages of a double circulatory system.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________














(2)

(iii) Give two reasons why large organisms such as humans need a circulatory system.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

Jan 10 Q3(a)











(2)

(b) In humans, blood is carried inside blood vessels and materials in theh blood are transported by mass transport.
State the term used to describe a circulatory system in which blood is only carried inside vessels.

__________________________________________________________________________














(1)

Define the term mass transport.

__________________________________________________________________________

__________________________________________________________________________

Jan 11 Q6(a)











(1)

2. Hydrostatic pressure (HP) is the pressure of the blood in a capillary pressing against the wall of a capillary.  A high hydrostatic pressure tends to force fluid out of the capillary.

[image: image42.png]Fig. 4.1 shows blood pressure measurements and how they may be interpreted.
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(a) State, with a reason, which end, L or M, represents the venous end of the capillary.

__________________________________________________________________________














(1)

(b) People who spend long periods of time sitting without walking around can suffer from swollen ankles.  This condition is known as oedema.

Suggest how oedema might be caused by this inactivity.

__________________________________________________________________________

__________________________________________________________________________

Jan 09 Q6(b)











(2)

[image: image43.png]Fig. 5.1 s a photomicrograph of the tissue in the lung.




3.

Complete the following passage by writing in the most appropriate word or term in each of the spaces.

Using the information in Fig. 5.2 to help you.

Blood is distributed around the human body by mass flow.  The blood flow in the circulatory system is contained within blood vessels and the system is therefore said to be a _____________ system.  The pressure in the different vessels varies with the type of vessel.  The pressure is lowest in the vessels of type E, which are called _____________________, and which return blood to the heart.  These vessels have ________________________ to prevent the backflow of blood.  Pressure fluctuates in vessels of type b, which are known as ________________, because of the pusling of blood from the ehart.  Pressure then falls as the blood passes through vessels of type C, known as __________________, where materials are exchanged between the blood and tissue fluid.

Jan 09 Q5(b)











(5)

1. Accident and Emergency units in hospitals regularly monitor the blood pressure of a patient when admitted following injury.  Blood needs to flow through the circulatory system at a certain pressure to ensure that there is efficient exchange of oxygen and nutrients between the blood and body cells.

(a) Name the instrument used to measure blood pressure

___________________________________________________________________________ 














(1)

(b) Explain why a person’s blood pressure should be measured when they are resting.

___________________________________________________________________________ 














(1)

[image: image44.png]Fig. 1.1 is a diagram of the mammalian respiratory system.





(c) Describe what is meant by systolic pressure.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________














(2)

(d) Using Fig. 4.1, give a blood pressure measurement for a person who may:

(i) have hypertension

_______________________________________mmHg




(1)

(ii) have suffered severe blood loss.

_______________________________________mmHg




(1)

May12 Q4

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
[image: image45.png]Fig. 1.2 s a photomicrograph of a section through b lung showing alveoli and blood
capillaries.

Fig.12



[image: image46.png]adaptation of lungs
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Human Biology

	Unit F221


	Weekly Learning Package – week 6

	Student name:
	

	Year:
	12

	Module:
	Module 2 – Circulatory and Gas Exchange Systems

	Outcomes:
	· explain the meaning of the terms tissue and organ; 

· explain the relationships between cells, tissues and organs, with reference to squamous epithelial cells in the alveoli of the lung; 

· describe, with the aid of diagrams and photographs, the structure of ciliated epithelium, goblet cells and squamous epithelial cells and relate their structures to their functions; 

· describe and interpret photomicrographs of lung tissue; 




	Task
	Completed

	· Read pages 48-49

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


[image: image47.png]Fig. 2.1 shows part of an alveolus and a capillary.




1. Humans have a specialised gas exchange surface in the lung.
Describe how the lung provides each of the following four conditions needed for an efficient gas exchange surface:

· Large surface area

· Thin surface

· Steep diffusion gradient across the surface

· Protection from drying out.

(a) Large surface area_______________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

Thin surface______________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

Steep diffusion gradient across the surface______________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

Protection from drying out ___________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(5)

(b) Elastic fibres are found in the lung.

(i) State where elastic fibres are found in the lung.

________________________________________________________________________________















(1)

(ii) Describe the role of these elastic fibres.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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(2)

2. The tissue lining of the respiratory tract contains cells that secrete the glycoprotein that is found in mucus.

(a)  Complete the sentences below about the production of mucus.

Mucus is produced by_____________________cells which are found in ______________________ epithelial tissue that lines the respiratory tract. Organelles within these cells work together to produce mucus. Firstly, protein is synthesized by the ___________________________.  The protein is then transported in ________________________ to the ______________________. Here, the protein molecules are modified by adding _________________________ to form glycoproteins.

The completed glycoprotein molecules are then transported towards the cells surface membrane where they are secreted into the extracellular environment by the process of ___________________.















(7)

(b)  Mucus also contains water and solutes.  This ensures that the mucus is sticky enough to trap bacteria, but fluid enough to be removed from the respiratory tract.

(i) Describe how the mucus and bacteria are removed from the respiratory tract.


 ___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 















(2)

(ii) Describe how the water molecules found in mucus leave the cells lining the respiratory tract.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________
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(3) 
[image: image48.png]Table 6.1

erythrocyte leucocyte
‘maximum diameter of cell (um) 8 14
surtace area (um?) 200 615
volume (um?) 268 1437
surtace area : volume ratio 08:1 04:1




3. 


(a) Name organ X.


___________________________________________________________________________
















(1)


(b) Explain why X is described as an organ.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2) 

(c) Organ X is lined with ciliated epithelial tissue, the function of which is to prevent bacteria and dust from entering the lungs.

(i) Define the term tissue.

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2) 

(ii) In addition to ciliated epithelial cells, name one other type of cell present in the tissue lining organ X and state the function of this cell.

Type of cell__________________________________________________________________ 

Function ____________________________________________________________________ 

___________________________________________________________________________ 














(2)

[image: image49.png]Table 6.2

erythrocyte
maximum diameter of cell (um) 8
surface area (um?) 390
volume (um®) 260
surface area : volume ratio 15:1





(d) 


(i) Identify cells Y and Z.

Cell Y___________________________________________________________________

Cell Z___________________________________________________________________















(2)


(ii) Calculate the magnification of the photomicrograph.

Show your working.  Give your answer to the nearest whole number.

Answer = x_______________________
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(2)

4. Human lungs are adapted to ensure efficient exchange of oxygen and carbon dioxide. 
The statements A to C below are all features of a good gas exchange surface.

A
Maintains a steep diffusion gradient

B
Has a large surface area

C 
Has a short distance for diffusion

(a) Complete the table below by choosing the appropriate statement, A, B or C, that matches each adaptation of the lung described.  A statement may be used more than once.

[image: image50.png]Fig. 2.1 shows a spirometer.
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(4)

[image: image51.png]Fig. 2.2 shows the results obtained whilst he was sitting down.
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(b) Using information in Fig.2.1, describe and explain how gas exchange takes place in the alveolus.

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2) 

(c) The cells linking the alveoli secrete an important fluid.

(i) State one component of this fluid, other than water, and explain why this component is important in maintaining the surface area for gas exchange. 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2) 

(ii) Infection of the lungs can sometimes lead to an accumulation of the fluid in the alveoli.  Explain why this excess fluid could affect the exchange of gases in the alveoli.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________
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(2) 

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
[image: image52.png]One measure of lung function is:

FEVA

ercentage lung function = ——————
p 9 9 vital capacity



[image: image53.png]Table 2.1

before treatment

after treatment

patient age vital FEVA percentage vital FEV1 percentage
(years) | capacity | (dm?3) lung capacity | (dmd) lung
(dm3) function (dm3) function
18 5.5 3.8 69 5.6 4.5
D 45 5.3 3.6 68 5.5 4.0 73
E 78 3.8 2.2 58 3.8 2.2 58
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1. Two students were investigating the effect of cell diameter on the surface area to volume ratio.  They calculated the surface area to volume ratio for an erythrocyte and leucocyte.

The students were told to assume that the cells were spherical for the purpose of their calculations.

Their results are shown in Table 6.1.
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(i) Using the data in Table 6.1, describe how increasing the diameter of a cell affects the surface area: volume ratio.

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2) 

(ii) The students then found data from other studies about erythrocytes.  These studies gave different values for the calculations to those that they had obtained.  These data are shown in Table 6.2

[image: image55.png]Fig. 5.1 shows the normal range of PEFR values for men and women with a height of 175cm.
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One of the students suggested that these values were not caused by errors in calculation were due to the shape of erythrocyte.

Explain why the shape of the erythrocyte may alter the value of the surface area: volume ratio.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2) 

(iii) People with one form of anaemia have erythrocytes which are small and spherical in shape.  These erythrocytes are called spherocytes.

People who have spheroctyes can maintain healthy levels of oxygen in their blood, but may still develop symptoms of anaemia.

Suggest why spherocytes can lead to symptoms of anaemia.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________
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(2)  
2. An understanding of the structure and function of the lungs and associated organs is important to people working in the emergency services and to those training for sport.

Complete the passage by selecting the most suitable word(s) from the list below.


ciliated


oil



surfactant


collagen


osmosis


three


contract


recoil



two


diffusion


squamous


volume




elastic


surface area

The bronchi and bronchioles are lined with __________________ epithelium. In the lings, the alveoli provide a very large ______________________________ for gas exchange.  The air in the alveoli is separated from the blood in the capillaries by __________________ layers of very thin cells.  The gasses carbon dioxide and oxygen are exchanged between the blood and theair by the process of ______________________.

The connective tissue between the alveoli contains ____________________ fibres which ___________________ when the air is breathed out.  The inner surfaces of the alveoli are lined with fluid produced by the epithelium. The fluid keeps the epithelium moist and contains __________________ to reduce surface tension and prevent the alveoli from sticking together.
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1. The volume of gases breathed in and out of the lungs varies from person to person.  A spirometer is a piece of apparatus that measures lung volumes and breathing rates.
(a) Describe how the spirometer shown in Fig. 2.1 is used to measure tidal volume at rest.

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________













(4)

(b) The volume of the thorax and size of lungs affects the volume of gas breathed in and out.  Suggest two other reasons why the volume of gases breathed in and out varies from person to person whilst at rest. 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________













(2)

(c) The lung function of a teenage male was investigated using a spirometer.


(i) Using information in Fig. 2.2, determine the breathing rate for this male.

Give your answer and state the correct units.

Answer = ____________________ Unit = ________________________ (2)

(ii) Describe his pattern of breathing between points X and Y.

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________













(3)

(iii) The teenage male was then asked to exercise for five minutes and a spirometer trace was obtained during exercise.

Describe how the trace during exercise may differ from the trace shown in Fig.2.2

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________
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(2)

2. Various measurements of lung function are used to help diagnose lung disease and to monitor its treatment.

(a) State what is meant by the following terms:

(i) Vital capacity; 

___________________________________________________________________________ 

___________________________________________________________________________














(1)

(ii) Forced expiratory volume 1 (FEV1). 

___________________________________________________________________________ 
___________________________________________________________________________














(1)


This is particularly useful in identifying possible obstructive disorders of the airways and lungs, such as asthma or chronic obstructive pulmonary disease (COPD).
· Asthma is a condition that responds to, and can be controlled by, the use of bronchodilators.  These are drugs that dilate the airways and improve airflow.

· COPD lasts for a long period of time and is caused by progressive andn permanent damage to the lung tissue.

When the value calculated for the percentage lung function is less than or equal to 70%, this indicates an obstructive disorder.  A “normal” value is approximately 80%.

Table 2.1 shows data relating to three patients, C, D and E, before and after treatment with a bronchodilator drug.


(b) (i) Calculate the percentage lung function for patent C after treatment with the bronchodilator drug. 

Show your working and give your answer to the nearest whole number.

Answer = _________________________________ % 

(2)

(ii) Using the information in table 2.1 and your answer to (b)(i), indicate with a tick in the table below a diagnosis for each patients.
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(3)

3. Asthma affects many people in the UK.

People with asthma may find it useful to monitor their peak expiratory flow rate (PEFR) using a peak flow meter.

PEFR varies with the height and gender of a person, but also changes with age.

(a) Describe how a peak flow meter is used to measure PEFR.

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________













(3)


(b) (i) Using Fig.5.1, describe how the PEFR changes in men from the age of 20 and suggest reasons for these changes.

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________













(4)

(iii) Using Fig.5.1, calculate the percentage decrease in PEFR for a woman between 40 and 60 years of age.

Show your working and give your answer to the nearest whole number.

Answer = _________________________________ %















(2)

(c) Severe asthma can cause respiratory arrest.

(i) Name two other causes of respiratory arrest.

____________________________________________________________________ 

____________________________________________________________________ 













(2)

(ii) Describe how expired air resuscitation (EAR) is used to help an adult in respiratory arrest.


_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

_____________________________________________________________________
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(3)
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