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Cell st1 cture

Mona Murray

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

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

ructure of cells as seen with the ght microscope

Ce ultrastructure

The structure of a cell as seen with the eleetron microsecope is known as

the trastracture (fine detail)
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Differences between plant and ¢ imal cells

Plant celt

4 mal cell

1. | Cell wall (shape is rigid)

No cell wall (shape can change)

(8]

Large vacuoles

Small vacuoles

3. | Chloroplasts

No chioroplasts

Ultrastructure of a plant c

el noll
— \\\\\\\\\\\\\“{
% - o E -l membrang
; L 1//‘ ? : . N
Vacuold - —7 TN - .
A il N m;fod/\OV\deOﬂ
B ~
§ N
N
/ N~ oudear
1 \ Ll RONL
f \
: N OUL(JLMS
g \
/ . N
¢ s B N ' Ribosomss
LA . . . .
%‘r—\\\\\\}x_\\\\x_x\\.‘ - T
\ oy oplqsm

dnloﬁoplas\"




3

Structure of pla :and animal cells

1. Cell men rane (or plasma membrane)
- a very thin boundary around = cell
- composed of phospholipids and proteins

(¢ membranes in cells have the same basic structure)

Structure of a section of cell membrane

Functions of the cell membrane

(i)  retains the cell contents, viz. cytoplasm an’d the nucleus

(1)  acts as a selectively — permeable barrier, i.e. it allows some
molecules to pass through and prevent others

(ii1) contains receptor sites for matching molecules such as hormones
(iv) displays antigens ( molecules that stimulate the formation of

antibodies)

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

Functions:
(i)  supports and separates the cell structures (organelles)
(i)  acts as a storage area, e.g. for food, salts

(iii) chemical reactions occur in it, e.g.

Cy ol = Liquid part of cyto; sm (cytoplasm without organelles)

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 di  ling. Between divisions, chromosomes become
uncoiled and form a tangled mass calle chromatin.

( DNA = Deoxyribon eic acid )
@- =
N /
Functions of the nucleus
(i) - controls cell structure and function

(i1) - DNA replication and nuclear division

(iii) -~ controls the formation of mRNA (transcription)

Nuclear membrane

- adouble lipo-proteir embrane with pores

Functions
) - retains the nuclear contents
(i1) - has pores to allow materials in and out of the nucleus

4. Ribesome

- very small cell organelle composed of RNA and protein
{ RNA = Ribonucleic acid )

Function: Protein synthesis



7. Large vacuole

Mitochondrio . - sac surrounded by a membrane / 1 2d with fluid called cell sap
- rod-shaped organelle with two lipo-protein membranes _ ' Functions
(i) stores water (this makes the cell turgid)
¢ o'uta.( ot MLMM (i) stores food (sugar, salt, protein, amino acids, etc.)
MNeR Mmb R sl (i) holds gases (O3, CO,)
W <riIstaz
mota i

8. Chloroplast

Function: Aerobic respiration (Release of energy that needs oxygen) .
- green, oval-shaped organelle that contains chlorophyll.

o . Function: Photosynthesis ( - making food using sunlight energy )
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.

Prokaryc c¢ and Eukaryotic cells

e xan les of cells with al 'ge number of mitochondria
Prokaryotic cells

Animal :
- don’t have a nucleus (They don’t have a nuclear membrane.)
Plant : - don’t have membrane- bound organelles, e.g. mitochondria, chloropla

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

. . Eukaryotic cells

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

St1 ctures foun in plant :lls only - have mesmbrane. bound organelles

6. Cell wall Eukaryotes belong to the following Kingdoms:

Protoctista, Fungi, Plant and Animal.
- composed of cellulose (a carbohydrate)

- fully permeable

i Prokaryetic cell Eukaryotic celi

Functions of the cell wall

(i)  togive 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.)




The Light croscope
To examine cell structure .

i Eyepiece

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. i
i Coarse adjustment wheel

Fine adjustment wheel

Cell size

Rotating nosepiece

Cells are very small . They are measured in micrometres.
Objective lens

[Tum = 107° mm ]
Clips

e.g. Bacteriacellsize= 1-10pm
Stage

Plant and animal cell size = 10 — 100 pm
Iris diaphragm

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

(2}

The light microscope

arts of the light microscope

*Eyepiece - magnifies the object (x 10) e Visible (white) light  passed upwards through the specimen (cells)

N o . . )
Nose piece - holds the objective lens in place and then through 2 glass lenses (objective and eye piece).

+ Objective lens - magnifies the object ( low power lens - x 10;
high power lens - x 40)

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

e Lenses bend the light so that the image of the specimen is magnified
when the eve sees it.

e Total magnification is got by mul' lying the powers of the two

produce a clear image
lenses.

* Stage - place where the slide is put

* Iris diaphragm - adjusts the amount of light that passes through the slide :
Eye piece lens X Objective lens = Magnification

* Mirror / light bulb - illuminates the object eg 10 < 40 _ 400




Practical activity
Be familiar with and use the light microscope

Procedure

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

[N

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

Put a prepared microscope slide on the stage of the microscope.
Move the slide until the object is above the hole in the stage.
Look through the eyepiece.

Use the coarse adjustment wheel to focus the object.

Use the iris diaphragm to ¢  ust the amount of light.

I I

To increase the magnification, move the high power objective lens

{ x40 ) over the specimen.

b

Use the fine adjustment wheel to bring the object into focus.
(This must be done carefully as the lens is very close to the side.)
10. Draw labelled diagrams of your observations under low power (L.P.)

and high power (H.P.).

10

Prepare and examine one animal cell, unstained and st ned,

using the light microscope (x 100, x 400 )

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

1. Swab the inside of the mouth with a disposable loop.

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

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

4. Place a cover slip at an angle of 45° to the slide and lower it
slowly. This helps to avoid trapping air bubbles.

5. Examine cells with the microsc: = under low and high power.

6. Draw labelled diagrams of what you see at x 100 and at x- ).

(ii) To prepare a stained animal cell
Carry out the above procedure placing e cheek lining cells in the stain
Methylene blue on the slide.

Match each of the parts labelled on the outline diagram of the microscope with one function listed below.
Fistetion Label Letter
Contains objective lens; T ——

Magnifies the image produced by - -
the objective lens;
Moves the barrel for coarse focus-

ing of the specimen being viewed; RO

Contains an opening {o allow light
pass through the specimen: oo

Brings specimen slowly imto fine -
focus.

What is the purpose of the iris diaphrag'm‘.’

When viewing throueh an :yepiece marked x 10 and
an objective lens marked x 40 what is the actual
magnification? - . : '

sy
PN

Cheek lining cells

Q ? A cover slip is placed over the tissue on the slide. Give 2 reason for s.




Prepare and examine one | nt cell, unstained and stained, L.C.H. 1989 Q. 15 (:
uSing the ]ight microscope ( XIOO’ X 400) ]S, (a} Name the parts Iabelled on the ouitine diagram of a microscgp:..: .

Procedure

'(i) To prepare an unstaine plant cell (onion epidermal cell)

1. Place a drop of water on a slide using a dropper. h\'g\,\ oLk Levo /
2. Peel off the inner epidermis of a small piece of onion leaf using a : ol/)lzcx\im lws 5 c2n
forceps. - stoat S —> D
Place the epidermis in the water on the slide. ?XOWQKM
Place the cover slif it the edge of the water) at an angle of 45> WIAREOR
Lower the cover slip slowly over the slide.

Examine cells with the microscope under low and high power.

N o AW

/ ] You are given some sections of plant tissue in a dish-of water. Ouiline how: you would prepare 2 -
Draw labelled dlagrams of what youseeat x 100 and x 400. - remporary microscope slide of the sections for examination with the microscope.

Give the correct procedure for examinatioh of the sections under the high power.

(i) To prepare a stained plant cell Solution

Carry out the above procedure placing the onion epidermis in the st : R X
To prepare a temporary microscope slide

Iodine on the slide.

1. Place a drop of water on the centre of a glass slide.
2. Place the tissue in 2 water on the slide using a paintbrush.
Onion epider: l! c S 3. 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.

o

Place the slide on the microscope stage.

Put the low power lens in position.

Application of a coverslip Focus under low power using the coarse adjustment wheel.
Put the high power lens in position.

Use the fine adjus  =nt wheel to focus.

N oo v s W

Adjust the light intensity using the iris diaphragm.
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Ib.

(@)

(b)

L. C.o. Qoo Q 7.

Name the parts of the light microscope labelled AandB. .

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

. Answer the following in relation to preparing a slide of stained plant cells and viewing them undex

the iictoscope. - ; ’ ) : : T .
@ From what plant did you obtain the CelIS? ......eueeriruererieerrarcreneersascosemeecanmsneses :
(1) Describe how you obtained a thin piece of a sample of the cells.

®)

L.C.H 2006 @ ¢,

. State a function of each of th  lowing components of a cell.

) . Ribosome. . ) [

(i)  Cell membrané............ S USSR -

Answer the following questions in relation to the preparation, staining and microscopic
observation of a slide of an animat cell.

@ What type of animal cell did yOu uSe?.....oo e,
How did youobtain the cell? ...
(i) Name the stain that youused ... e
Describe how youap cdthestain ...

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

(iv)  How did you apply the cover SHP?.......o. i e

) 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.




' L.C.0. 201}

L.c.o. Qoio

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

The diagram shows a cell. /

A. ©

B. ( Objective len:

(©
A
(b) Answer the following questions in relaticn to obtaining and staining a samgle of plant
cells and viewing them under the microscope.

(a) Is this a plant cell or an animal cell? (1)  From what plant did you obtain the celis?

Give two reasons for the answer given above.

L. ~

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

2.

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

A.

B.

C.

(c) Name a substance found in A.

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

(iv) Describe how you applied the stain.

(v) The objective lenses on a microscope are usually labelled 40X, 10X, 14X,
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 cells.




19.

Animal Cell as seen with the Electron Microscope

1. Label the parts hi agram.
2. State the function(s) ach of the labelled parts.

®

(i)

@)

(iv)

W

)

(vii)

(viii)

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

20,

L.C.o. Q013 .

13. (28) (1) Draw alabelled diagram of an animai cell as seen using a light microscope.
(i) Name another type of microscope that gives greater detail than a light microscope. 9

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

(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 celis? @7

L.c.H. 1999

5.(2) (i) In the space provided draw a diagram to show the basic structure of a celi membrane.

Label two component parts in your diagram.

(i1} The cell membrane is said (o be semi-permeable (scicctively permeable). Explain this term.

thy  One of the processes involved in the passage of materials acrass cell membranes requires energy released’in
the ceil. :

(i) Name an organetle in which this energy reicase taKES plACE. .o i ereeccarcrseenes e s
{1} Give one Tocation in an-aagiesperm plant where cells possessing a large number of this organelic are



(a)

b)

at.
LC.H. Qoiy

Answer the following questions with reference to the microscope.

(1) State the function of the part labelled A in the diagram.

(ii) Lens E is marked 10x and lens O is marked 40x.
A cell is viewed through lenses E and O.
The image of the cell.is.0.8 mm in diameter.
‘What is the actual diameter of the cell?

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

@ Describe how you obtained a sample of cells.

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

(ii1) Outline how you used the coverslip.

(iv) Explain why a coverslip is used.

) Describe how you examined the cells using the microscope.

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

©)

22,

Lc o Qoiy

(i) Why is a dicotyledonous (dicot) pla o called?
(i) Giveome nction of vascular tissue in plants.

Ans - the following questions in relation  how 3
transverse section (T.S.) of a dicotyledonous stem.

(1)  Name the plant that yOu uSed. ..........oovueiiiiiiiii et
(i) Why did you use a herbaceous (non-  ody) ste  ather than a woody one?
(1ii) Outline how you made the section o, & stém

™) aw a labelled diagram to best represent what -
‘bel the following on your diagram: ground

seen on your slide.
3, Xylem, phloem.



Ny
22, a Qo6
G0, Of
L.C. 0. 2ao|s C Section B _
Answer any two questions.
. ‘Write your answers in the spaces provided.
14.
Answer y two of (a), (b), (c). @30, : Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section.

{2y The diagram shows a ceil.
7. (a) Name the parts of the light microscope iabelled A and B.

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

(i)  Name the parts labelled A, B, C and D in the diagram.

(i) 1. Deoes the diagram shown above represent a plant cell or an animal cell? &
2. Give areason for your answer.

(i) Name one substance usually found in part D.

(iv) Name the carbohydrate found in part B.

(v) Part A is said to be selectively permeable or semi-permeable. What does this mean?

(vi) Ribosomes are also found in cclls. What is their function?

From what plant did you obtain the ceils?

(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?



reathing / Gaseous E» hange  vona Murray

The release of energy, from food during cellular respiration requires O,

and produces CO,.

Food +0O; — CO; + H,O + energy

The physical process of taking in O, and releasing CO, is called
breathing. .

O, enters the body of an organism from the air or water surrounding it.

In plants, O, enters through the stomata of the leaves and stems.
Mammals have special respiratory organs called lungs for taking in O,

and releasing CO,.

Structure of the human respiratory system

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 = ags

The lungs are large, spongy organs wund in the thoracic (chest)
cavity. This airtight cavity is protected by the ribeage. It is separated
from the abdeminal cavity by the muscular diaphragm.

The lungs are surrounded by the fluid-filled pleural eavity that is
lined with pleural membranes. These membranes secrete fluid which
lubricates the lungs and thorax, allowing f tion-free movement of the

lungs during breathing.

lérynx
. ring «
cartilage
intercostal
muscle trachea
left lung
pleural fluid
broanchus
rib - heart
alveoli: bronchioles
pleural | diaphr
membrane

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.

Alr is heated to 37° C as it moves through these tubes.
















L-CH 1449 @

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

(i) Insert the letiers X, Y, Z on the diagram to show, in each case. a region where

} Thele

gaseous exchange takes place (X):
cilia are located (Y);
cartilage is found (Z). - (19)

i . -
h of time that it takes a person’s heart rate to return {rom the highest rate resulting from a period of

exercioy .0 the normal resting rate is called recovery time.

(i) &  iesta relationship between recovery time and a person’s degree of physical fitness.
(iF-Devise-rsimple-experiment 5 ytime, (18)
L.c. ¥ 2ooz
(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 lower during exhalation? ...,
(d) Name another muscle that is involved inexhalation. ... .
(e) Prhrat-term-is-used-to-a ihe-thevolume of air exch d during a braath.of an indiciduelatmes 7
g g rof-an-tpdividuetatrest
[63] Give two differences between inhaled and exhaled air other than in their gaseous contents.

(b)

L.C.O. 2005,

®

(i

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.

®

(1)
(i)
@iv)
)

@
(i)

(3ii)

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? 27

Name the muscles that are used in breathing.

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 prevention or treatment. 29




“13.

©

12,

LCH alal) 2004

The diagram shows microscopic detail from 2 human lung.
(i) Name the parts labelled A, B and C.
(i)  Give two features of the structures in the diagram that allow for efficient gas exchange.
(iti) Name a disorder of the breathing system and say how it may be:
1. Caused.
2. Prevented.
3. Treated.
(iv) Which gas, dissolved in the blood can trigger deeper or faster breathing? 4)

@iv)

L.C.H Qoom
@ Name the blood vessel that returns blood to the heart from the hungs.
(i) Name the main gas transported in the blood vessel that you have named in (f).
How is this gas transportcd? 9
®) 6] Draw a large diagram of the hu.man bre: ig system. Label the trachea, bronchus and'luhg.
: (i) - State the function of the following: epigiomis, larynx. -
(iiiy Descnbe briefly the role of the diaphragm and intercostal muscles in mha.latmn
L In your answer refer to volume a.nd thoracxc air pressure. - @7
(cj @) ‘Give three ways in whlch an alveolus is adapted for efficient gas exchange.
(ii) -~ Name the process invalved in the passage of gas between the alveolus and the blood
(iii) - Name a breathing disorder.
@iv) In thc case of the breathmg d.lsorder that you have named in: (m) state:
1. - acause, .
. 2. - .ameans of prevention, L
3. . atreatment. ‘ Co ' : R )
L .0 0. 200¢ Qiy
(i) Draw a large labelled diagram of the human breathiﬁg tract and labe] the following parts;
larynx, trachea, bronchus, bronchiole.
(i) What is the role of alveoli in the jungs?
(iii) Name a breathing disorder.

Suggest a possible cause of the breathing disorder that you have named in (iii) and state how
it may be treated.

©

L.C.o, 2o1) 2

The diagram shows part of the human breathing system.

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

gases.
{iv)™ ‘What is the function of the larynx?
{v)  Outline the steps involved in inhalation. - 7

|
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Lobel ﬂ:l pagl's o[— )‘tq hum an Rqs.\anqoj'o&y L.C.W. 291)

§9Shw\ 8. . -(a) State a use for each of the following in the-biology laboratory:

(@) Buffer solution.

(i) Biuret test.

(b) 6] In the course of your practical studies you used a solution of iodine in different
Nasal P ass age

investigations. State two different uses of the iodine solution.

m‘O\Aﬁ:\ —_— Use 1

Use 2.

zlo':gloﬁ’;s

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

Use 1.

Use 2.

% (iif)  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.?




7.

L.C.H A0ik

12. (a) (i) Name the structures found in stems, equivalent to stomata in Jeaves, which are involved in gaseous
exchange in plants.

(ii)  Name two compounds that leave the plant through the structures referred to in part (i). (&)1

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

(i) OQutline the details of the process of inhalation. 27

(c) Answer the following questions in relation to carbon dioxide.
(1)  Name a structure found in cells in which carbon dioxide is produced.
(i) Give a feature of a capillary which allows the rapid uptake of carbon dioxide.

(ili) Carbon dioxide levels are usually higher in venous blocd than in arterial blood.
Why 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)

LCO. 2004 Q.15

(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?
(if) 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. <30>

L.co. 2015 @ 13

The diagram shows part of the human breathing system.

®
(1)
(iii)
(iv)
%

Name the parts labelled A, B, C and D.
In which labelled part does gas exchange take place?
What is the function of part A?

B and C have rings of cartilage. Suggest a function of these rings.

Suggest a reason why smoking cigarettes is bad for your lungs.

9






