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Cell structure Mona Murray 

The basic unit of structure and function in the living organism is the cell. 

All cells have structures in common to carry out the basic life processes. 

Structure of cells as seen with the light microscope 

Plant cell 
Animal cell l 11 
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Differences between plant and animal cells 

Plant cell Animal cell 

1. Cell wall (shape is rigid) No cell wall (shape can change) 

2. Large vacuoles Small vacuoles 
I 
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I Chlompl""' 
I I 

3. I Nochlor~-
--- - - --- - ---

2 

Cell ultrastructure 

The structure of a cell as seen with the electron microscope is known as 

the ultrastructure (ftne detail) 

Ultrastructure of a plant cell 
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Structure of plant and animal cells 

1. Cell membrane (or plasma membrane) 

- a very thin boundary around the cell 

- composed of phospholipids and proteins 

(All membranes in cells have the same basic structure) 

Structure of a section of cell membrane 

~~~n ~~F 
Functions of the cell membrane 

(i) retains the cell contents, viz. cytoplasm and the nucleus 

(ii) acts as a selectively - permeable barrier, i.e. it allows some 

molecules to pass through and prevent others 

(iii) contains receptor sites for matching molecules such as hormones 

(iv) displays antigens (molecules that stimulate the formation of 

antibodies) 

2. Cytoplasm - watery cell contents that surround the nucleus. 

Functions: 

(i) supports and separates the cell structures (organelles) 

(ii) acts as a storage area, e.g. for food, salts 

(i ii) chemical reactions occur in it, e.g. ___ ___ _ 

Cytosol Liquid part of cytoplasm (cytoplasm without organelles) 
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3. Nucleus (the largest cell organelle) 

a spherical structure surrounded by the nuclear membrane 

- contains the chromosomes 

-· 

Chromosomes are composed of DNA and protein. They are only 

visible when a cell is dividing. Between divisions, chromosomes become 

uncoiled and form a tangled mass called chromatin. 

( DNA = Qeoxyribo!!ucleic _!!cid ) 

~ ~~· 
Functions of the nucleus 

(i) - controls cell structure and function 

(i i) - DNA replication and nuclear division 

(ii i) - controls the formation of mRNA (transcription) 

Nuclear membrane 

a double lipo-protein membrane with pores 

Functions 

(i) - retains the nuclear contents 

(ii) - has pores to allow materials in and out of the nucleus 

4. Ribosome 

- very small cell organelle composed of RNA and protein 

( RNA = Ribonucleic acid ) 

Function: Protein synthesis 
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Mitochondrion 

- rod-shaped organelle with two lipo-protein membranes 
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Function: Aerobic respiration (Release of energy that needs oxygen) 

The number of mitochondria in a cell relates to the energy requirements 

of that cell. Cells that need a lot of energy have a large number of 

mitochondria. 

• Examples of cells with a large number of mitochondria 
I 
I Animal : 

Plant: 

-
Structures found in plant cells only 

6. Cell wall 

- composed of cellulose (a carbohydrate) 

- fully permeable 

Functions of the cell wall 

(i) to give strength and support to the cell and the whole plant 

(ii) to prevent plant cells from bursting when water is taken in by 

osmosis (It allows the development of turgor.) 
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7. Large vacuole 

- sac surrounded by a membrane I filled with fluid called cell sap 

Functions 

(i) stores water (this makes the cell turgid) 

(ii) stores food (sugar, salt, protein, amino acids, etc.) 

(iii) holds gases (02 , C02 ) 

8. Chloroplast 

- green, oval-shaped organelle that contains chlorophyll. 

Function: Photosynthesis ( - making food using sunlight energy) 

Prokaryotic and Eukaryotic cells 

Prokaryotic cells 

- don't have a nucleus (They don't have a nuclear membrane.) 

- don' t have membrane- bound organelles, e.g. mitochondria, chloroplasts. 

Prokaryotes belong to the Kingdom Monera, e.g. Bacteria 

Eukaryotic cells 

- have a nucleus (chromosomes are bounded by a nuclear membrane) 

- have membrane- bound organelles 

Eukaryotes belong to the following Kingdoms: 

Protoctista, Fungi, Plant and Animal. 

Prokaryotic cell Eukaryotic cell 

0 
\... 



To examine cell structure 

Cells were discovered by Robert Hooke in 1665. He used a simple glass 

lens to look at thin slices of cork. All organisms are made of cells. 

Cell size 

Cells are very small . They are measured in micrometres. 

[1 ).liD = 10 - 3 mm] 

e.g. Bacteria cell size = 1 - 1 0 ).lm 

Plant and animal cell size = 10 - 100 11-m 

Cell structure is studied using the light and the electron microscope. 

The light microscope 

Parts of the light microscope 

• Eyepiece - magnifies the object (x 1 0) 

• Nose piece - holds the objective lens in place 

• Objective lens - magnifies the object ( low power lens - x 1 0; 

high power lens - x 40 ) 

• Adjustment wheels - move the lens up or down to focus the object and 

produce a clear image 

• Stage - place where the slide is put 

• Iris diaphragm - adjusts the amount of light that passes through the slide 

• Mirror I light bulb - illuminates the object 

8 

The Light Microscope 

Coarse adjustment wheel 

Fine adjustment wheel 

Rotating nosepiece 

Clips 

~Stage 

r::::::f'"-' Iris diaphragm 

• Visible (white) light is passed upwards through the specimen (cells) 

and then through 2 glass lens.es (objective and eye piece). 

• Lenses bend the light so that the image of the specimen is magnified 

when the eye sees it. 

• Total magnification is got by multiplying the powers of the two 

lenses. 

I 
Ey• pl= Ion• x Obj"tivd•n• ~ M>gnifiution I 

e.g. 10 x 40 400 

I 
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Practical activity 

Be familiar with and use the light microscope 

Procedure 

1. Switch on the microscope lamp (light source). 

2. Put the low power lens (x 10 ) into position over the stage. 

3. Put a prepared microscope slide on the stage of the microscope. 

4. Move the slide until the object is above the hole in the stage. 

5. Look through the eyepiece. 

6. Use the coarse adjustment wheel to focus the object. 

7. Use the iris diaphragm to adjust the amount of light. 

8. To increase the magnification, move the high power objective lens 

( x 40 ) over the specimen. 

9. Use the fine adjustment wheel to bring the object into focus. 

(This must be done carefully as the lens is very close to the slide.) 

10. Draw labelled diagrams of your observations under low power (L.P.) 

and high power (H.P.). 

Match each of the parts labelled on the outline diagram of the microscope with one function listed below. 

FLiifefion 

Contains objective .. l!!n~; 

Magnifies the image produced· by · 
the objective lens; · 

Moves the barrel for coarse focus
ing of the specimen being ,·iewed; 

Contains an opening to all'"' light 
pass th rough the specime.n:. 

Brings specimen slowly into fine 
focus. 

Lrtl>ef U:uer 

.. --~ :J ·· ·.::;·.:··;~: ·: ·····--· 

What is the purpose of the iris diaphrag.m"! 

When viewing through ~n eyc.piece marked X I 0 and 
an objective le~s ma.rkt!d ~ 40 what is the a~tua.l 
magnification? 

J. 

c / 1 ..... 1 

D 

E 

!0 

_Prepare and examine one animal cell, unstained and stained, 

using the light microscope (x 100, x 400) 

Procedure 

(i) To prepare an unstained animal cell (cheek lining cell) 

1. 

2. 

3. 

4. 

5. 

6. 

Swab the inside of the mouth with a disposable loop. 

Transfer the sample of cheek lining cells on to a slide. 

Cover the sample with a drop of water using a dropper. 

Place a cover slip at an angle of 45° to the slide and lower it 

slowly. This helps to avoid trapping air bubbles. 

Examine cells with the microscope under low and high power. 

Draw labelled diagrams of what you see at x 100 and at x 400. 

(ii) To prepare a stained animal cell 

Carry out the above procedure placing the cheek lining cells in the stain 

Methylene blue on the slide. 

Cheek lining cells 

J 
Q ? A cover slip is placed over the tissue on the slide. Give a reason for this. 
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Prepare and examine one plant cell, unstained and stained, 

using the light microscope ( xlOO, x 400) 

Procedure 

(i) To prepare an unstained plant cell (onion epidermal cell) 

1. 

2. 

3. 

4. 

Place a drop of water on a slide using a dropper. 

Peel off the inner epidermis of a small piece of onion leaf using a 

forceps. 

Place the epidermis in the water on the slide. 

Place the cover slip (at the edge of the water) at an angle of 45°. 

5. Lower the cover slip slowly over the slide. 

6. Examine cells with the microscope under low and high power. 

7. Draw labelled diagrams of what you see at x 100 and x 400. 

(ii) To prepare a stained plant cell 

Carry out the above procedure placing the onion epidermis in the stain 

Iodine on the slide. 

Onion epidermal cells 

Application of a coverslip 

12 

L.C.H. 1989 Q. 15 (a) 

; )5. (a} Name the parts iabelleC on the outline: di.;.5rarn of a micooscGp~ .. 
:._. ! 

T"'"7 A ' 
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You are -given some :::a~ct iOns of plant tissue in a disli.-of _water. Outline how: you -would prepare a 
~t::"!'"!?O!r.ry micr:'1~.:09C: ~!ide of the s"ectioris"for excimination with the micrcscope. 

Gi·;c t!:e :'::lr~cct prncedu r~ fo_~ _ e~am_!n:atioh of the s~c,tjons )Jnder the high power._ 

Solution 

To prepare a temporary microscope slide 

1. 

2. 

3. 

Place a drop of water on the centre of a glass slide. 

Place the tissue in the water on the slide using a paintbrush. 

Place a cover - slip at an angle (of 45°) and lower it slowly to 

exclude air bubbles. 

To examine the sections under the high power 

1. Switch on the microscope lamp. 

2. Place the slide on the microscope stage. 

3. Put the low power lens in position. 

4. Focus under low power using the coarse adjustment wheel. 

5. Put the high power lens in position. 

6. Use the fine adjustment wheel to focus. 

7. Adjust the light intensity using the iris diaphragm. 
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Fig. 12 The light microscope 
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The electron microscope 

• In an electron microscope a beam of electrons is used instead of light 

• Electromagnets are used to focus the electrons instead of glass lenses. 

• The magnified image is projected on to a screen or photographic film. 

• A transmission electron microscope (TEM) shows the internal 

structure of a specimen in great detaiL 

• E.M. can magnify up to 250,000 times actual size. 

The cell structure as seen with the Electron Microscope is called the 

ultra structure. 

Pathway of the electron beam in the transmission 

electron microscope 

specimen (black dot) ; 
1 

,.. 
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L. C. o. :Zoo 4- Q 1-. (YJ) 

(a) .Na111e the parts ofihe light micro$cOpe Jabell~d A and B . . 

A 

B 

If the magnification of A is X 10 and ihe magnification ofB 
is X 40, what magnification reSults when a slide is viewed using B? 

(b) . Answer the following in relation to preparing a slide of stained plant cells and viewing them under 
· the riictos'cope. · · · · · . · . 

(i) From what plant did you obtain the cells? 

(ii) Describe how you obtained a thin piece of a sample of the cells. 

Wnat stain did you use for the cells on the slide? 

Describe how you applied this stain 

Wh~t did you do before placing the slide with the stained cells ori the microscope platform? 

State two features of these ceils that indicate that they are typical plant cells. 

]. 

2. 

ff,. 

L. C.H :loo-t, Q <z . 

(a) State a function of each of the following components of a celL 

(b) 

(i) Ribosome .,. .......... . . . 

(ii) Cell membrane .. ..... .. 

Answer the following questions in relation to the preparation, staining and microscopic 
observa!ion of a slide of an animal celL 

(i) \Vbat type of animal cell did you 

How did you obtain the cell? 

(ii) . Name the stain that you used ........ . 

Describe how you applied the stain 

(iii) After staining; a cover slip is placed on the slide. Give a reason for this 

(iv) How did you apply the cover 

Why did you apply it in this way? 

~ 

(v) Describe the difference in colour or depth of colour, if any, between the nucleus and 

cytoplasm when the stained ·cell was viewed under the microscope. 
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3. I The diagram shows a cell. 

l-----c 
ffL ~f'::~;.'~ 

A -----IIHir.''x"->~~ ---ft.ii) ~10. 

(a) Is this a plant cell or an animal cell? 1 

Give two reasons for the answer given above. 

!. __________________________________________________ __ 

2- ----------------------------------------------------
(b) Name the structures labelled A, B and C in the diagram. 

A. _________________________________ __ 

B. _________________________________ __ 

c. ________________________________ __ 

(c) Name a substance found in A. ---------------------------------------

[g _ 

L.C..O . ~ofl 

(a) Name the parts of the light microscope labelled A and B. 

(b) 

A. -----------------------------
B. ____________________________ _ 

Answer the following questions in relation to obtaining and staining a sample of plant 
cells and viewing them under the. microscope. 

(i) From what plant did you obtain the cells?. 

(ii) How did you obtain a thin piece of a sample of the cells and prepare it for 
examination? 

(iii) What stain did you use on the cells? 

(iv) Describe how you applied the stain. 

(v) The objective lenses on a microsc()pe are usuiilly labelled 40X, !OX, and 4X. 
Which objective lens should you begin with when using the microscope? 

A 

(vi) Give :one cell structure that you observed that indicated that the ceHs,were plant cells. 

B 

I :I 
l 
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Animal Cell as seen with the Electron Microscope 

1. 

2. 

(v) -< 

(fli) 

(v·,j0 '-, ..La 

Label the parts of the diagram. 

State the function(s) of each of the labelled parts. 

P) 

(i) - - ------- - --- ---------

(ii) ___ ___ _______ ___ _ _ _ ___ _ 

(iii)----------------- ----- ------- ---

(iv) _ _ ________ __________________ _ 

(v) _ _ ________ _ _________ _ __ _ 

(vi) ___ ______ ______ _____________ _ 

(vii) - --------------- ---- ----------

(viii) _ _ _ ___________ _ _______ _ _ ___ ____ _ 

3. Give two reasons why this is an animal cell. 

;).o. 

L . c. o. ~0! 3 

13. (a) (i) Draw a labelled diagram of an animal cell as seen using a light microscope. 
(ii) Name another type of microscope that gives greater detail than a light microscope. 

(b) The diagram below shows the ultrastructure of a section of cell membrane. 

B 

(i) Give two functions of the cell membrane. 
(ii) Name the parts labelled A and B. 
(iii) Which organelle is known as "the powerhouse of the cell"? 
(iv) Why does the nucleus of a cell have many pores? 
(v) List two differences between a plant cell and an animal cell. 
(vi) What is the primary source of energy for plant cells? 

L. c. H- ll:J9£} 
5. (a) (i) In the space provided draw a diagram to show the basic structure of a cell membrane. 

Label two component parts in your diagram. 

(iii The cell membrane is said to be semi-permeable (sckcti vcl: pcm1eab!c}. Explain this term. 

( ii i) Name twa processes th~t are invol ved in the passage nf m~terials ac ross cell membranes. 

2 

(9) 

(27) 

(h ) One of the processes involved in the passage of malcria Is acro~s celt membranes requires energy re leased ·tn 
the ceiL 

(i) Nam~.: an <.'rganciJc in which th is c:nergy rr.:ic;J:'t: takes 

(i i} (iiq: one locatil'n in an aA!liel'FII!HP. plant wlh..·rc cdl.s possessing a la rge number of this organelle an: 



8. (a) 

(b) 

.2 1 0 

L .c. .' H . ~o 1 it-
Answer the follo"~ng questions with reference to the microscope. 

(i) 

(ii) 

State the function of the part labelled A in the diagram. 

Lens E is marked !Ox and lens 0 is marked 40x. 
A cell is viewed through lenses E and 0. 
The image of the cel!.is.0.8 rnm in diameter. 
What is the actual diameter of the cell? 

0~ 

·Answer the following questions in relation to the procedures that you followed when preparing 
animal cells for examination with a light microscope. 

(i) Describe bow you obtained a sample of cells. 

(ii) What stain did you use on the sample? 

(iii) Outline how you used the coverslip. 

(iv) Explain why a coverslip is used. 

(v) Describe how you examined the cells using the microscope. 

(vi) Draw a labelled diagram of the cells as seen at high magnification. 

22 . 

L. c.. o . .:{ o llf-

7. (a) (i) Why is a dicotyledonous (dicot) plant so called? 

(b) 

· ····· ····················· ·· ·········· ············· ·· ··· ··· ····· ····· ······· ······-· · ······ · 

(ii) Give one function of vascular tissue in plants. 

Answer the following questions in relation to how you prepared and examined with a microscope a 
transYerse section (T.S.) of a dicotyledonous stem. 

(i) Name the plant that you used .... .......... . ............. ... ......... ·- . 

(ii) Why did you use a herbaceous (non-woody) stem rather than a woody one? 

······ ···· ······· ·-·· ··· ······- · ·· ············ ·· ···· ············ ··· ··· ···· ················ ········ ···· 

(iii) Outline how you made the section of the stem and prepared it for examination. 

··· ················· ···· ·· ·· ······· ··· ······· ·· ···· ······ ··· ···· ····· ········· ····· ····· ·· ··········· ··· ····· 

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

(iv) Describe how you examined your section of stem with the microscope. 

(v) Draw a labelled diagram to best represent what was seen on your slide. 
Label the following on your diagram: ground tissue, xylem, phloem. 
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L.C. o. ;).D /5 

14. Answer any two of(a), (b), (c). 

(a) The diagram shows a ceil. 

A 

B 

E 

¥1:~ o 

(i) Name the parts labelled A, B, C and D in the diagram. 
(ii) L Does the diagram sho\vn above represent a plant cell or an animal cell? 

2. Give a reason for your answer. 
(i ii) Name one substance usually found in part D. 
(iv) Name the carbohydrate found in part B. 

(30, 30) 

(v) Part A is said to be selectively permeable or semi-permeable. What does this mean? 
(vi) Ribosomes are also found in cells. What is their function? 

7. 

.2'+ 0 

L.c..v. ~o l b 
Section B 

Answer any two questions. 
Write your answers in the spaces provided. 

Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section. 

(a) 

(b) 

Name the parts of the light microscope labelled A and B. 

A .. 

B .......... ....... ... ..... .. . 

j ' ·~ .......... ____ A 

/~GJ ; 

/2:. ,,}<;, 

\ t;~-~---B 
\'~; ~,;;..,_ 
: !~: . .. , __ L_. _______ _ : 

Answer the following questions in relation to obtaining and staining a sample of plant 
cells and viewing them under the microscope. 

(i) From what plant did you obtain the cells? 

(ii) How did you prepare the slide of the plant cell sample for examination? 

(iii) What stain did you use on the cells? 

(iv) How did you apply the stain? 

(v) There are usually 3 objective lenses on a microscope - low, medium and high power. 
Which objective lens should you begin with when using the microscope? 

(vi) Give one cell structure that you observed that indicated that the cells were plant cel ls. 



Breathing I Gaseous Exchange Mona Murray 

The release of energY:. from food during cellular respiration requires 0 2 

and produces C02. 

, - Food + 0 2 ----7 C02 + H20 + energy I 

The physical process of taking in 0 2 and releasing C02 is called 

breathing. 

0 2 enters the body of an organism from the air or water surrounding it. 

In plants, 0 2 enters through the stomata of the leaves and stems. 

Mammals have special respiratory organs called lungs for taking in 0 2 

and releasing C02 . 

The lungs are adapted for gas exchange by having 

the following features 

1. Large surface area (due to large number of alveoli ) 

2. Rich blood supply 

3. Thin walls, freely permeable to gases 

4. Moist absorbing surface 

The Lungs 
The lungs are large, spongy organs found in the thoracic (chest) 

cavity. This airtight cavity is protected by the ribcage. It is separated 

from the abdominal cavity by the muscula r diaphragm. 

The lungs are surrounded by the fluid-filled pleural cavity that is 

lined with pleural membranes. These membranes secrete fluid which 

lubricates the lungs and thorax, allowing friction-free movement of the 

lungs during breathing. 

2 

Structure of the human respiratory system 

intercostal 

muscle .. ,W/1 

pleural fluid 11 ,'/%J','J 

pleural~ 

membrane 

larynx 

ring of 

cartilage 

trachea 

left lung 

bronchus 

L .. ' ~! \ · heart 

bronchioles 

diaphragm 

-'----------------__;_ _______ - -------~ 

The Respiratory System 

Air passes into the lungs via the nasal passages, pharynx, trachea , 

bronchi and bronchioles. 

The nasal passages (the nose!) are lined with epithelium that has mucus

secreting cells and cilia (tiny hairs). 

The mucus moistens the incoming air and traps dust and bacteria. 

Air is heated to 37° Cas it moves through these tubes. 
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• In the pharynx (throat), the epiglottis closes over the top of the trachea 

during swallowing. (This prevents food from going the wrong way!). 

• The la:·y nx or "voice box" at the top of the trachea, produces sounds. 

• The tr 1• hea (wind pipe) is a muscular tube that divides to form two 

bronch .. ~Each bronchus connects to a lung.) The bronchi divide to form 

thousa .< 3 of bronchioles. All of these tubes have: 

(i) Mucus - to trap dust and bacteria and moisten air. 

(ii) Cilia - to move this mucus up to the top of the oesophagus 

where it is swallowed. 

(iii) C-shaped rings of cartilage - to keep the tubes open when air 

pressure drops during breathing. 

• Each bronchiole ends in many air-sacs called alveoli. The alveoli are the 

respiratory surface, where exchange of gases takes place. 

1. 

2. 

3. 

Adaptations in the Alveoli for gas exchange 

Thin walls (1 cell thick only) - fully permeable to gases. 

Large surface area - good exchange of gases. 

Moist lining - 0 2 goes into the solution and diffuses in. 

4. Large supply of blood capillaries - gases only have to diffuse a 

short distance. 

5. Well ventilated - air is moved in and out quickly. 

from pulmonary 
artery 

arteriole 

capillary . 

bronchiole 

t~ alveolus 

alveoli and blood vessels 
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Gaseous exchange at the alveoli 

The walls of the alveoli and capillaries both consist of a single layer of 

flattened epithelial cells that are in close contact 

This thin barrier allows easy diffusion of gases between the blood and 

air in the alveoli. 

• The air coming into the alveoli has a higher concentration of 0 2 

than the blood in the capillaries. Therefore 0 2 diffuses from the 

alveoli into the blood. In the blood it combines with Haemoglobin 

to form Oxyhaemoglobin. 

• Blood coming to the alveoli has a higher concentration of C02 than 

alveolar air. Therefore C02 diffuses from the blood into the alveoli. 

Gas exchange in an alveolus 

arteriole ___, v-enule 

alveolus 

capillary 

Composition of Gases in Breathed Air 

Inhaled Air Exhaled Air 

02 21% 16% 

C02 0.03% 4% 

H20 vapour 1.3% 6.2% 

N2 79% 75% 



Mechanism of Breathing 
The exchange of air in the lungs is brought about by muscular 

movements of the thorax (chest) that change its volume. The thorax is an 

air-tight cavity enclosed by the ribs, intercostal muscles and diaphragm. 

The lungs are soft, elastic structures that expand and collapse within the 

chest cavity. 

Breathing consists of two phases: 

- Inhalation and Exhalation 

Inhalation - the active phase because it involves muscle 

contraction 

1. The intercostal muscles contract and move the rib-cage up and out. 

2. The diaphragm contracts and flattens . 

3. The volume of the thorax increases (and the lungs expand.) 

4. The pressure in the thorax decreases below that of the atmosphere. 

5. Air flows into the lungs. 

Exhalation -the passive phase 

1. Intercostal muscles relax, so that the rib-cage goes down and in. 

2. The diaphragm relaxes and becomes dome-shaped. 

3. The volume of the thorax decreases (and the lungs deflate ). 

4. The air pressure in the thorax increases above that of the atmosphere . 

5. Air is forced out of the lungs. 

- --- -----·--
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Changes in the thorax during breathing 

Inhalation 

rib cage is raised 

diaphragm is puUed down 

volume of thorax increases, 
so air is drawn into the lungs 

Control of Breathing 

Exhalation 

n---diaohr<~C!'m springs up 

volume of thorax decreases, 
air out of the lungs 

Normal breathing movements (~16 breaths per minute) are reflex 

actions. These are under the control of cells in the medulla oblongata at 

the base of the brain= (the respiratory centre) 

• The rate of breathing is controlled by the level of C02 in the 

blood. 

When the C02 level in blood increases, the brain sends nerve impulses to 

the intercostal muscles and diaphragm. This causes the rate and depth of 

breathing to increase. 

The rate of breathing is most likely to increase during vigorous exercise. 

The faster rate of breathing helps to expel the extra C0 2 a:1d increa!;e the 

amount of 0 2 taken into the blood. 
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Practical activity 

Investigate the effect of exercise on the breathing rate 

of a I- 1 man 

~--

; Pr• •t edure 
I 
~--1-. -~ :i l down comfortably on a chair. Take 5 minutes to settle. 

I 2. Count the number of breaths per minute and record. 
I 

3. Repeat step 2 twice and calculate the average number. 

4. This is the resting breathing rate. 

5. Stand up . Iffimediately measure the breathing rate and record 

6. Walk gently for 5 minutes . Measure the breathing rate and 

record. 

7. Walk briskly for 5 minutes. Measure the breathing rate and 

record. 

8. Run for 5 minutes. Measure the breathing rate and record. 

9. Allow the breathing rate to return to resting rate before each 

exercise 

1 O.Compare the breathing rates after the different levels of exercise . 

. ll.Draw a bar chart to show the results 

Activity Standing Gentle walking Brisk walking Running 

Breathing rate 

(breath I min) 

Conclusion I Comment: 

8 

Breathing disorder 

Asthma 

Symptoms: 

Causes: 

Shortness of breath 

Noisy, wheezy breathing 

Tightness in the chest 

Coughing 

Inhalation of substances that act as allergens such as 

pollen, feathers, dust, moulds , etc. 

Infection in the respiratory system 

Stress 

Any of the above may cause an asthma attack where the bronchioles 

become narrow and inflamed and the flow of air is obstructed. 

Prevention : A void the allergens that cause an attack 

A void colds and chest infections 

Treatment: Inhaling drugs to dilate (widen) the bronchioles 
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13. (a) The diagram shows the breathing apparatus in 
the human. 
Name the parts labelled A,B,C,D,E. 

9. (a) The diagram shows the breathing apparatus in the human. 

L.c..f.t. 

(i) Name the parts labelled A. B. C. D. E, F. 

(ii) What is the function of the bands of cartilage on 
part A. 

(iii) Outline how parts B. D and E function during the 
inspiratio n of air. 

(iv) The parts labelled C have a large supply of blood D 
capillaries on one side and a thin fil m of moisture 
on the other side . 
How do these two features enable C to function? 

(48) 

jq gq-

E F 

The table refers .to the approximate composition of air breathed in to the lungs and breathed out again by a 
mammal. 

Name of gas Air Air' 
breathed in breathed out 

Oxygen 20.7% 

78% 

WaterVa~ur 6.2% 

3.8% 

Insert on the table the names of ¢e other two gases involved. 

Plaoe the following percentages in the appropriate columil on the table: 75.5%, 0.03%, 1:396, 14.6%. 

Name the structures which enlarge the surface area of the lungs 

State the reason why a l~ge surface area is necessary 

B 

D 

E 

IO. 

L .C.. H . l£1qk:,. 

10. (i) Give a large labelled outline diagram to show th~ contents of the thoracic cavity of a mammal. .. (2l) 

(ii) Give a labelled diagram of an a!veol~s from a lung together with its blood supply. 

Outline how inhalation and exhalation occur during normal breathing·( diagrams not required). (28) 

(iii) Describe an experiment which you would carry out to determine the relationship between exercise level and 
the rate of breathing and comment briefly on the results you would expect. (21) 

L . c . H. I '1 q ~ . 

(iv) Name two muscles which are involved in breathing. 

(v) State why exhalation does not require nervous control. 

(vi) LJstfour differences between inspired and expired air. 

(vii) c: e eRe g' l:Jar h:aRg vgln~e, 9esiQee tl:lc residua 1 "Qiur;:Re, "'~icl:l :s t:ixeG aREf Ret ·ariaele ~ar ar1 
~. (45) 
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6. 

b) (i) Draw a large labelled diagram of the human respiratory system (excluding the rib cage and associated 
muscles). 

(ii) Ii1sert the letters X. Y. Z on the diagr<.~m to show, in each case.;.~ rt.•ginn where 

gaseous exchange takes pluce (X): 

cilia are located (Y): 

canilage is found (Z). 
( 19) 

c) The length of time that it takes a person ' s heart rate to r~~turn from th~ high~st ratt' resulting from a period of 

exercise to the nom1al resting rat<: is called recovery time. 

(i) Suggest a relationship between recovery time and d per:-:on·~ degree of physical fitness. 

(ii) De • i:1e a :;lffi~le eJtf'eriiLeFtt te n ea:ure reee eJ") tilllt". 
( 18) 

L- c.. 1-\ :l- e> 03 

(a) State the precise location of the diaphragm in the human body .. 

(b) Of what type of muscle is the diaphragm composed? 

(c) Does the diaphragm rise or lov,<er during exhalation? 

(d) Name another muscle that is involved in exhalation. 

(e) Whattefffl is "see ta esssri'ea tl!@ "elnme efair exsl:!aAg@s stJriAg a 'ersatll efae iasi ·ia"al at Iot? 

(f) Give two differences between inhaled and exhaled air other than in their gaseous contents. 

2. (a) 

(b) 

(c) 

12. 

L . c. o. .2oo ~ 

(i) 

(ii) 

Name the major blood vessels that carry· blood 
1 . from the heart to the lungs 
2. from the lungs to the heart. . 
What gas is released from the blood when it reaches the lungs? (9) 

The diagram shows part of the human breathing system. 

(i) 
(ii) 
{iii) 
(iv) 
(v) 

(i) 
(ii) 

(iii) 

c 
D tK:, I 1; 

Name A, B, C, D. 
D ends in a small sac. What is the name of this sac? 
What is the function of A? 
B contains rings of cartilage. Suggest a function of this cartilage. 
Where is the epiglottis? What is its function? 

Name the muscles that are used in breathing. 

(27) 

Breathing causes pressure changes in the thoracic cavity. Describe briefly how these 
pressure changes are brought-about. 
Name a breathing disorder,··Give a possible cause of this disorder and suggest a means 
of prevefltion or treatment. (24) 



· 13. I _(a) 

(b) 

(c) 

13. 

_L . C. . rt. .J.. ov-=j-

(i) 
(ii} 

(i) 
(ii) 
(iii) 

(i) 
(ii) --
(iii) 
(iv) 

Name the blood vessel that retuins blood to the heart from the lungs. 
Name the main gas transported in the blood vessel that you have named in (i): 
How is this gas transported? · (9) 

Draw a large diagram ofth~ human breathing system. Label ihe trachea, bronchus and'lung. 
· -State the function of the follow.irig: epiglottis, larynx. 

Describe briefly the role ofthe-diaplmigm and intercostal muscles in Inhalation. 
In. yo in: answer refer to volume· and thoracic aiq)ressure. . . . . . . . (27) 

. . .:·.. . . :. . . 

·Give three ways -in which. an alveolus is-adapted for efficient-gas exchange. 
. Name the process involyed in tl!e passage of gas between the alveolus and the blood. 

•· Name a breathing dis-order_. -·. . -· ·: · · · ·.- . 
In the .case of the ·breathing disorder that you have named in{ iii) state: 
·l. ·a:cause;. __ . · -

3. .. a treatment. (24) · . 
:2 .. - .a means. of prevention, - . .

1 

L_(},_o. Q.oo<? Ql'f 

(c) I ( i) Draw a large labelled diagram of the human breath i~g tract and label the fo l-lowing parts; 
larynx, trachea, bronchus, bronchiole. 

(i i) What is the role of alveoli in the lungs? 
(iii) Name a breath ing disorder. 
(iv) Suggest a possible cause of the breathing disorder that yo u have named in (iii) and state how 

it may be treated. 

I 

.T 
l lf- . 

l . C.. ~ . QI~~). .2_ooCJ 

8 

c 

A 

The diagram shows microscopic detail from a human lung. 
(i) Name the parts labelled A, B and C. 
(ii) Give two features of the structures in the diagram that allow for efficient gas exchange. 
(i ii) Name a disorder of the breathing system and say how it may be: 

I. Caused. 
2. Prevented. 
3.Treated. 

(iv) Which gas, dissolved in the blood, can trigger deeper or faster breathing? (24) 

L . co . Q.o II b< (2.. 

(c) The diagram shows part of the human breathing system. 

Larynx 

A 

(i) Name the parts labelled A and B. 
(ii) In what structures in the lungs does gaseous exchange take place? 
(iii) Give one feature of the structures referred to in (ii) that allows efficient exchange of 

gases. 
(iv)- What is the function of the larynx? 
(v) Outline the steps involved in inhalation. . (27) 

I 
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8. (a) 

(b) 

n 

L. c.. \1. ~~I) 
State a use for each of the following in the· biology laboratory: 

· (i) Buffer solution. -------------------------

(ii) Biuret test. ------------.....,.-----------------

(i) 

(ii) 

In the course of your practical studies you used a solution of iodine in different 

investigations. State two different uses of the iodine solution. 

Use!. __________________________________ __ 

U~2. ------------------------------

State two different uses of a water bath in biological investigations. 

Use!. __________________________________________________ __ 

Use2. ________________________________________________ _ 

*(iii) In the course of your practical studies you found that heart rate and breathing rate increase 

with exercise. 

Explain why this is the case. 

(iv) In the course of your practical work you prepared a transverse section (T.S.) of a dicot stem 

for microscopic examination. 

How did you prepare the T.S.? 
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L ' c . 11. d-.0 I lj-
12. (a) (i) Name the structures found in stems, equivalent to stomata in leaves, which are involved in gaseous 

exchange. in plants. 

(ii) Name two compounds that leave the plant through the structures referred to in pat1 (i). (9) 

(b) (i) Draw a large labelled diagram of the human breathing tract. 

(ii) Outline the details of the process of inhalation. (27) 

(c) Answer the following questions in relation to carbon dioxide. 

(i) Name a structure found in cells in which carbon dioxide is produced. 

(ii) Give a feature of a capillary which allows the rapid uptake of carbon dioxide. 

(iii) Carbon dioxide levels are usually higher in venous blood than in arterial blood. 
Wby is this the case? 

(iv) Name a blood vessel which is an exception to the situation outlined in (iii) above. 
Give a reason for the exception. 

(v) Briefly outline the role of carbon dioxide in the control of the human breathing rate. (24) 

. L .C .0 _ :l.,ojl:l:_ Q .IS" 

(b) Answer the following questions in relation to the human breathing system. 
(i) When we breathe we inhale air. What gas in the air is essential for respiration? 
(ii) One large muscle and one set of muscles are involved in inhalation. 

· Name both. 
(iii) Describe in detail how we inhale air. 
(iv) 1. Name one disorder of the human breathing system. 

2. Suggest a possible cause of the disorder. 
3. Suggest a treatment for the disorder. ( 3o) 

Hs. 

L.C.O. ~IS Q 16 

(c) The diagram shows part of the human breathing system. 

A-----'<-~1 

B .::]k'-.U' 

(i) Name the parts labelled A, B, C and D. 
(ii) In which labelled part does gas exchange take place? 
(iii) What is the function of part A? 
(iv) Band C have rings of cartilage. Suggest a function of these rings . 
(v) Suggest a reason why smoking cigarettes is bad for your lungs. (24) 
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, MEDICINE : 
. . -

A new liquid could 
save the lives 
of thou sand.s of 
respiratory dise?-se 
sufferers. Report . . · 
by Roger Dobson · 

gases and can transport both 
. · o:tygen:to the lungs and remove 

carbon dioxide. 
· Gwen Rtisenbcig, director of 

Ailiance, belie~.S . the system 
wiil mlike a big difference to 
victims with inefficient lungs. 

"With .the liqyjd in the 
lungs, _the,~entilator working at 

. amuclilowerpressureprovides 
· oxyg_en .that· is. dissolved' 
. $ougl1 the ·liquid and goes in 
the: lrir ,:sacs ·in the lungs and 
the11 into their bloodstream," 

· :~he .says. . . . 
· The first patients to ·benefit 

viere premature babies who had 
been .expected _to 'die because 

. their. lungs . were underdevel· 
oped. Rosenberg found, how
ever, that the · new liquid 

PREMATURE babies that 
could be grown in artificial 
wombs and victims 'of . col
laps<,d lungs are .the likely 
ooileficiaries of a new uquid 
!hat allows pei>ple to breallle 
oxygen through lungs · full ·.of 
liquid rather than lrir. · · ·. . . ~~1fW · ···~pp_e3:ts to _promote lung 

~liltl,t!ilsil'lll!)iS growth. . . . . The development of theli4'.: 
uid, call~ Liqliivent, iS to be 
published in the medica!. jour
nal The Lancet later this month. 

It will describe how· 22 
adults, children, and pabies, · · 
suffering with pneumoniii and 
other respiratory conditions, 
have been treated using par· 
tially liquid ventilation where 
tht> oxygen they breathe cpmes 
th rough a special liquid 
pumped into their lungs. 

The new tecb.D.ology also 
I promises to save the li~eS of. 

premature babies with lung 
problems and there· are hopes 
that eventually the same . tech' 
nology will lead to the dev· 
elopment of anificial wombs 

1 where very premature babies, 
under 24 weeks, will have a 
better chance of development 

1 and survival. . 
Now that the results of clini

cal trials in America are to be 
published, the first patient trials 

1 in Europe are being planoed. 
Liquivent has been ·ctevel-' 

oped by a San Diego company, 
Alliance Pharmaceuticals, for 
improving the treatment of pa· 
tients with respiratory prob· 

I !ems, such as smoke inhalation, 
severe bums and trauma, many 
of wliom die because the lungs' 
natural reaction is to close 
down and collapse. 

The result is respira~ory ~
tress syndrome, which affects 
200.000 people a year in AlDer· 
ica alone. As the lungs become 
less able to provid~ the nec
essary levels of oxygen and .re· 
move carbon dioxide from the 
blood, oxygen starvation be
gins,.;md the patient will die ·if 

-· • ._ ~ --- ··-· ·Dr Ronald Hirschl, ass1stant 
· profesSor of surgery at the 

UnivetSity ,of Michigan depart
ment of surgery, h3s capied out 
the .' first trials on adults and 
children ~d his report is due to 
be published in The Lancet. 

left · untreated. Conventional 
treatment is to pump up the col
l:ipsed lungs with oxygen, us
ing a mechanical ventilator, but 
this treatment often involves 
using dangerously high pres
sures and oxygen concentra
tioits that can cause lung 
rupture and poisoning. 

Despite some improvementS, 

that liquids are better and safer 
for cleaning hmgs; and during 
the first world war mustard-gas 
victims had thdr lungs cleaned 
with a salt solution. Research
ers required a liquid ·that not 
only cleaned, but ~ported 
oxygen and which ~ould stay 
in the lungs for S9ID-e time. . 

Alliance researchers have fi-

~The !;quid puts in oxygen and washes 
o.ut junk like mucus and other debris ~ 

adUlt deatl) rates remain above nally produced Liquivent, des· 
50% and researchers. in an ef- cribed by the company as a 
fort to improve techniques, colourless. odourless, quick· 
have been· looking for more spreading synthetic oil that is 
than 60 years for a way· of using twice as heavy as water. 
a liquid ro pump up and clean The marerial, made from 
the lungs as well as provide · sterile perlluorocarbon, a pbar
oxygen. · maceutical-grade chemical, bas 

.It has l'Jways been known a high capacity }!> dissolve 

"l:he liquid goes into the 
lungs ·while the ventilator is 
working,'" be says. ' ' It puts 
oxygen in and washes out junk, 
including mucus and other de
bri's. It then inflates the col
lapsed areas of tbe lung so that 
they now have oxygen going 

·into them.· · 
. "We wert the first to treat 

_ad~t · and paediatric patients 
and Jhe resqlts are encouraging. 
They indicate that liquid venti
lation has the potential to play a 
signif).cant role with patients 
suffering respiratory fai lure. '' 

Researchers are now work
ing on the idea of. total liquid 
ventilation where oxygen is 
carried in· the -liquid without 
having to be hooked up to a 
ventilator. 

A future step may be a com
plete artificial womb where 
very _premature babies are 
transferred until their dev
elopment is complete. These 
very yOWlg babies do not sur
vive because their lungs are 
underdeveloped. 

In the rCal womb babies take 
theii: oxygen from the maternal 
blood. In an anificial womb a 
pump would circulate the per-

1 
fluorocarbon and the baby 
would breathe the liquid, allow
ing its lungs to continue to de
velop as they would in a real 
uterine environment 

.t· 


