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Unit 4 
Respiratory system 2.1 - 2.4 Topic Test
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Please note that you may see slight differences in font and formatting between this paper and the original. The difference does not impact how the questions should be interpreted
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INSTRUCTIONS TO CANDIDATES
•   Write your name, in the boxes above. Please write clearly and in capital letters.
•   Use black ink. HB pencil may be used for graphs and diagrams only.
•   Answer all the questions, unless your teacher tells you otherwise.
•   Read each question carefully. Make sure you know what you have to do before starting your answer.
•   Where space is provided below the question, please write your answer there.
•   You may use additional paper, or a specific Answer sheet if one is provided, but you must clearly show the question number(s). 
INFORMATION FOR CANDIDATES
•   The number of marks is given in brackets [ ] at the end of each question or part question.
•   The total number of marks for this paper is 30.
 


1. The diagram below shows the human respiratory system:
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Identify which parts of the respiratory system in the diagram above carry out the following functions.
	 Function
	Part of the Respiratory system

	 Covers the airway during swallowing to prevent
 food entering the lungs
	 

	
 Produces sound and speech
	 

	 Contains cartilage to keep the airway open even 
 when lying down
	 



	[3]
	 


 

2. Structures within the respiratory system allow the body to take oxygen in, and remove carbon dioxide.

Complete the table by matching the correct structure to each description.
	bronchus
	intercostal
	diaphragm
	pleural
	

	trachea
	bronchiole
	
	
	



	Description
	Structure
	

	 The airway that extends from the mouth to the lungs, also known as the windpipe.
	

................................................
	

	 A membrane that covers each lung and provides a lining for the rib cage.
	

................................................
	

	 A muscle that separates the chest cavity (thorax) from the digestive system.
	

................................................
	



	[3]


 

3. As we breathe, air travels into and out of the body through the organs of the respiratory system.

Letters A-F represent the organs of the respiratory system.
	A
	trachea

	B
	bronchi

	C
	lungs

	D
	mouth

	E
	bronchioles

	F
	larynx




Write the letters in the boxes to give the correct order for the passage of air after breathing out (expiration).

The second one has been done for you.
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	[5]


 



4. Fig. 2.1 shows an alveolus and a capillary.
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Fig. 2.1


1. State one way in which the structure of the alveolus is adapted for its role in gaseous exchange.
 
[1]
1. Describe how gases are exchanged between X and Y, as blood flows in the capillary.
Use Fig. 2.1 to help you answer the question.
 
 
 
 
 
[3]
 



5. Aerobic and anaerobic respiration are types of cellular respiration that take place inside cells to provide energy.

This is the reaction that takes place during aerobic respiration.
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Compare this reaction with the one that takes place during anaerobic respiration.
 
 
 
 
 
[3]
 

6. Intercostal muscles and the diaphragm are structures of the respiratory system that have a role in breathing in (inspiration) and out (expiration).

Describe the role of one of these structures in breathing in.
 
 
 
 
 
 
 
 
 
[4]
 



7.  Identify two purposes of gaseous exchange.
 

 

 

 

 

 

 

[2]
 



8. * Explain how breathing takes place.

Your answer should refer to some of the labelled parts of the diagram.
 

 

 

 

 

 

 

 

 

 

 

[6]
 





Mark scheme
The examiner comments shown in the “Guidance” column of the mark scheme are taken from the relevant Examiners’ Report. N.B. Examiners’ comments are not available for all questions. 

	Question
	Answer/Indicative content
	Marks
	Guidance

	1
	
	One mark for an identification. Three required.

Epiglottis

Larynx

Trachea (accept bronchus)
	3
	Annotation:
The number of ticks must match the number of marks awarded.
For an incorrect answer use the cross.

Comments from Examiners’ Report

Most candidates were able to correctly identify the parts of the respiratory system. Part (b) proved a good discriminator. Some candidates wrote about gaseous exchange rather than the mechanism of breathing. Many candidates were able to link the movements of the ribcage and diaphragm to inspiration and expiration, although many seemed to think that it was the lungs expanding or contracting which caused these parts to move, thereby limiting the marks that could be awarded.

The correct part of the brain was well known, as was another function of the medulla. Almost all candidates were able to identify a respiratory malfunction, with most choosing asthma. Despite the fact that candidates had been able to select which dysfunction they wished to describe a good number knew only the most superficial facts. Those describing asthma almost universally knew that two different inhalers might be required as treatment. However, many could only differentiate between them by their colour and not by any biological action. Equally the monitoring by peak flow meter, which was usually mentioned, was poorly understood.

	
	
	Total
	3
	

	2
	
	One mark for a correct answer, three required.

	Description
	Structure

	 The airway that extends from the mouth to the lungs, also known as the windpipe.
	

trachea

	 A membrane that covers each lung and provides a lining for the rib cage.
	

pleural

	  A muscle that separates the chest cavity (thorax) from the digestive system.
	

diaphragm



	3 (3x1)
	No other answers are acceptable.

DO NOT ALLOW multiple letters / words in a box, only accept first word written in box

If multiple responses are given in a box, mark as incorrect.

Comments from Examiners’ Report

Trachea was correctly identified by the majority of candidates, the pleural membrane and the diaphragm were often incorrectly identified. Intercostal was a common incorrect response for diaphragm.

	
	
	Total
	3
	

	3
	
	One mark for each correct answer, five required.


Second one E, already done
	C
	.....E….
	B
	A
	F
	D



	5
(5x1)
	Annotation:
The number of ticks must match the number of marks awarded.

For incorrect answers use the cross

No other answers are acceptable.

DO NOT ALLOW multiple letters given in a box

If more than 1 letter is provided in each answer space: 0 marks 

Comments from Examiners’ Report

This was a well answered question, with a high percentage of candidates achieving full marks.

	
	
	Total
	5
	

	4
	i
	One mark a way, one required.
· Thin wall
· Wall only one cell thick
· Wall made of flattened cells
· Wall made of squamous epithelium
· Inner surface is moist
· surface coated with watery fluid/fluid lined
· Large surface area
	1 (1x1)
	Annotation:
The number of ticks must match the number of marks awarded.

Thin alone is too vague, must refer to the wall

If multiple responses are provided credit the first response ONLY

For incorrect answers use the cross or appropriate annotation from the following:
	[image: ]


Comments from Examiners’ Report

Nearly all candidates provided a correct response, with ‘large surface area’ or ‘thin walls’ as the most common answers.

	
	ii
	One mark for a description, three required.
Description should include any three of the following points.
As gases moves from X to Y:
· Diffusion occurs
· Blood at X/capillaries has high concentration of carbon dioxide
· Air in Y/alveolus has lower concentration of carbon dioxide than blood
· Creating a diffusion/concentration gradient
· Gases move from an area of high concentration to an area of low concentration
· Carbon dioxide moves out of blood into air down concentration gradient
· Blood at X has low concentration of oxygen
· Air in alveolus has higher concentration of oxygen than blood
· Oxygen moves out of air into blood down concentration gradient
· Oxygen binds to haemoglobin to form oxyhaemoglobin
	3 (3x1)
	Annotation:
The number of ticks must match the number of marks awarded.

Be aware of joint responses in a single sentence e.g. the blood in the capillaries has a higher concentration of carbon dioxide than the air in the alveoli (2 marks)

For incorrect answers use the cross or appropriate annotation from the following:
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Comments from Examiners’ Report

The majority of candidates achieved at least one mark for this question, often for using the term ‘diffusion’. However very few went on to discuss concentration differences or diffusions gradients.

	
	
	Total
	4
	

	5
	
	One mark for each correct point made, three required.

This is a comparison so look for similarities and differences.

Points can be made from the following:

Similarities
· Glucose is used
· ATP is produced
Differences
· Anaerobic produces lactic acid
· Anaerobic does not produce carbon dioxide or water
· Anaerobic does not need oxygen
· Anaerobic produces less ATP
	3(3x1)
	Annotation:
The number of ticks must match the number of marks awarded.

For incorrect answers use the cross or appropriate annotation from the following:
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For three marks comparison must be balanced i.e. include one similarity and one difference.

Doesn’t need to specifically reference aerobic respiration for similarities/differences e.g. Anaerobic respiration uses glucoses, but not oxygen and produces the waste product of lactic acid (3 marks)

Maximum two marks for three differences.

Do not credit LESS oxygen

Comments from Examiners’ Report

Many candidates struggled with this question. Some candidates provided responses identifying the differences between aerobic and anaerobic. Very few candidates covered both similarities and differences, which is required in compare questions.

	
	
	Total
	3
	

	6
	
	Four marks for a description, One required.

Points can be made from the following depending on choice:

EITHER:

Intercostal muscles:
· Contract
· Pull the ribs up and outwards
· Increasing volume/size of lungs/thorax/chest
· Decreasing the pressure in lungs/thorax/chest


OR

Diaphragm:
· Contract
· Flattens
· Increasing volume/size of lungs/thorax/chest
· Decreasing the pressure in lungs/thorax/chest


ONLY CREDIT RESPONSES RELATED TO THE FIRST STRUCTURE THEY IDENTIFY
	4
(1x4)
	Annotation:
The number of ticks must match the number of marks awarded.

For incorrect answers use the cross or appropriate annotation from the following:
	[image: ]


Four marks: for a detailed description with four points

Three marks: for a sound description with three points

Two marks: for a basic description using at least two points

One mark: for one point 

Comments from Examiner’s Report
The question directed candidates to describe the role of either the intercostal muscles or the diaphragm in breathing in. The responses of a significant number of candidates covered both the intercostal muscles and the diaphragm and/or breathing in and out. Any responses relating to breathing out were not credited, and only the first structure named (intercostal muscles or the diaphragm) was credited. The majority of candidates identified that the intercostal muscles lifted the ribs up and out and that the diaphragm contracted and flattened in the case of the diaphragm when breathing in. Very few individuals went on to describe that this causes an increase in the volume of the thoracic cavity and a reduction in pressure.

	
	
	Total
	4
	

	7
	
	Identify two purposes of gaseous exchange
Accept two from:
· To obtain oxygen by diffusion from air in alveoli to red blood cells in lung capillaries
· To obtain oxygen for aerobic respiration and production of energy/ATP from glucose in body cells
· To remove carbon dioxide by diffusion from plasma of lung capillaries to air in alveoli
· To prevent acidic carbon dioxide from building up in blood and preventing cell activity
	2x1
2
	Answer: Identify two purposes of gaseous exchange
Accept two from:
· To obtain oxygen by diffusion from air in alveoli to red blood cells in lung capillaries
· To obtain oxygen for aerobic respiration and production of energy/ATP from glucose in body cells
· To remove carbon dioxide by diffusion from plasma of lung capillaries to air in alveoli
· To prevent acidic carbon dioxide from building up in blood and preventing cell activity

Marks: 2x1


	
	
	Total
	2
	

	8
	
	How breathing occurs:

Breathing in
· nervous messages are sent to the diaphragm and intercostal muscles
· intercostal muscles (between the ribs) contract – raising he ribcage upwards and outwards
· diaphragm muscle contracts – moving in a downward direction
· pleural membranes are attached to lungs, inside of ribcage and diaphragm therefore movement of the lungs is brought about
· air is brought into the lungs because of resultant pressure and volume changes


Breathing out
· nervous impulse stop and diaphragm and intercostal muscles relax
· rib cage swings down and in due to gravity
· diaphragm returns to its dome- shaped position
· pressure /volume changes push air out of the lungs
· the diaphragm can put additional pressure on the lungs to increase emptying of the lungs
	6
		Content

	This is a levels of response question – marks are awarded on the quality of the response given. The focus of the question is explanation.

Annotation: 

The number of ticks will not necessarily correspond to the marks awarded. 

Level 3 – checklist
detailed explanation
clear and logically structured
role of pleural membranes must be mentioned
correct nomenclature for full marks
factually accurate
correct use of terminology
QWC – high
Level 2 – checklist
sound explanation
mostly factually accurate
mostly relevant information
some correct terminology
QWC – mid
Level 1 – checklist
basic explanation
information may not be relevant
limited structure may be list like / muddled
minimal use of terminology
QWC – low
No credit for “route map” or description of gaseous exchange

	Levels of response

	Level 3 [5–6 marks] 

Answers provide a fully detailed explanation of how breathing occurs, including the role of the pleural membranes. For full marks the correct nomenclature should be used. Sentences and paragraphs are relevant and follow a logical sequence with accurate use of appropriate terminology. There will be few errors, if any, of grammar, punctuation and spelling. 

Level 2 (3–4 marks] 

Answers provide an explanation of how breathing occurs that includes some use of accurate terminology. Answers are presented with some structure and include relevant information. There may be some errors of grammar, punctuation and spelling. 

Level 1 [1–2 marks] 

Answers provide a limited explanation of how breathing occurs. Use of appropriate terminology may be limited. Sentences and paragraphs are not always relevant, with the material presented in a way that does not always address the question. 

0 marks – response not worthy of credit.


Comments from Examiners’ Report

Most candidates were able to correctly identify the parts of the respiratory system. Part (b) proved a good discriminator. Some candidates wrote about gaseous exchange rather than the mechanism of breathing. Many candidates were able to link the movements of the ribcage and diaphragm to inspiration and expiration, although many seemed to think that it was the lungs expanding or contracting which caused these parts to move, thereby limiting the marks that could be awarded.


The correct part of the brain was well known, as was another function of the medulla. Almost all candidates were able to identify a respiratory malfunction, with most choosing asthma. Despite the fact that candidates had been able to select which dysfunction they wished to describe, a good number knew only the most superficial facts. Those describing asthma almost universally knew that two different inhalers might be required as treatment. However many could only differentiate between them by their colour and not by any biological action. Equally the monitoring by peak flow meter, which was usually mentioned, was poorly understood.

	
	
	Total
	6
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