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 Objectives 

At the end of this sub section students should be able to: 

2.1 Cell Structure 

 

1. Identify the parts of a plant cell as seen under light microscope 

2. Identify the parts of an animal  cell as seen under light microscope 

3. Give the function of each of the following parts:  

Cell wall, cell membrane, nucleus, cytoplasm, vacuole and chloroplast  

2.1.3 4. Identify the ultra structure and give the function of each of the 

following cell parts: 

Cell membrane, mitochondrion, chloroplast, nucleus, nuclear pores, 

ribosome and DNA 

5. Draw the ultra structure of the mitochondrion and the chloroplast 

2.1.4H             6.   The existence and definition of prokaryotic and eukaryotic cells 

ME - Use of light microscope to prepare and examine plant and animal cells 

 

The cell 

 

All organisms (living things) are made of cells – proposed by Schleiden & Schwann (1839).  The cell is the 

smallest unit of living mater that exhibits the characteristics of life.  Robert Hooke (1665) first discovered 

cells in a section of cork. Largest cell = ostrich egg.  

There are two cell types: 

eukaryotic – have a and membrane-enclosed nucleus and organelles e.g. plant cell, animal cell, fungi, 

amoeba. 

prokaryotic – do not have a membrane-enclosed nucleus or organelles e.g. bacteria.   

Procaryotes have a single, circular chromosome of DNA & ribosomes and are very small.  

Basic cell structure is revealed by the light microscope (1000x) e.g. nucleus, cell membrane, cytoplasm, 

cell wall, chloroplast, vacuole whereas cell ultra structure is revealed by the electron microscope ( 

500,000x). 

Cell organelles are generally colourless and must be stained to see them e.g. iodine for onion cells and 

methylene blue for cheek cells. 

 

The electron microscope is used to show the ultrastructure of cells. If gives a high level of magnification 

making the detailed structure of organelles visible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cell ultra structure 

Name: 
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Plant cell       Animal cell 

 
 

 

 

Cell organelles 

 

Plasma (cell) membrane (7.5 nm thick) 

Structure: 
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The cell membrane is a fluid phospholipid bilayer coated and embedded with protein. 

Protein gives elasticity and lipid allows fat-soluble molecules to enter. There are temporary pores throughout 

the membrane. 

 

Function: 

 Holds in cell contents - thus giving shape, support (provided by proteins) and protection. 

 Controls entry and exist of molecules. 

It is a semi-permeable barrier i.e. can let small molecules e.g. water (by osmosis), oxygen and 

carbon dioxide (by diffusion) through but not large molecules e.g. salt, sugar, protein.   

Proteins assist in the active transport of materials across the membrane (energy needed).  

Thus, the cell can control the amount of water and salt conc. (osmoregulation). 

Phospholipids affect the fluidity and permeability of membrane. 

 Conducts nerve impulses in nerve cells. 

 Allows the transmission of light. 

 

Cytoplasm 
Cell contents inside cell membrane except the nucleus 

Structure: 

This is a watery jelly in which cell organelles are suspended. 

 

Function: 

 Site of metabolism e.g. glycolysis, protein synthesis. 

 Storage of water, lipids, amino acids etc. 

 Support of cell organelles. 

 

Nucleus (5-10m diam.) 

 

Structure: 
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 Enclosed by a double membrane. 

 Contains chromatin (genetic material) - becomes arranged into chromosomes during cell division.  

These are made of protein and DNA.  Genes are located along the chromosome. 

 Contains one or more nucleoli. 

 Nuclear pores allow passage of mRNA, rRNA, nucleotides. 

 Nucleoplasm = a liquid in nucleus surrounding nucleolus and chromatin. 

.  

Function: 

· To control all cell activities by making enzymes. 

· Contains genetic material. 

· Involved in cell division. 

Nucleolus –found in nucleus and makes ribosomal RNA.  It passes through the pores and makes ribosomes 

in the cytoplasm. 

It is a temporary store of RNA that disappears during cell division. 

Red blood corpuscles and phloem sieve tube elements do not have nuclei. 

 

Mitochondrion (5-10m long) 

Plentiful in active cells e.g. muscle, nerve, liver, brain, kidney, neck region of male sperm, apical meristems 

(shoot/root tips).  Few in inactive cells e.g. fat, bone, skin, cortex in plants.  Not found in bacteria. 

 

Structure: 

 

 

 

 

 

 

 

 

a. Have two membranes - the inner one is folded into cristae.  

b. Lumen is filled with a dense matrix of water, food, enzymes, some ribosomes and small 

portions of DNA - self-duplicating organelles. 

. 

Function:  

 Release energy in aerobic respiration – Kreb’s cycle occurs in lumen and electron transport chain 

occurs in cristae. 

 

*Cell wall (0.5-1m thick) 
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 (Plants only) 

Secreted by cell membrane. 

Structure: 

 Made of cellulose. 

 Adjacent cells are cemented together by the middle lamella of pectin. 

 

Function: 

 Gives strength and protection to the cell. 

 Controls cell growth and shape. 

 Prevents osmotic bursting of cell membrane. 

 Fully permeable to gases and water. 

 

 

*Vacuoles 
Usually one in plants - very large & permanent.   Small, temporary and more in animals because they 

excrete their waste (often called vesicles). 

Structure: 

Fluid-filled spaces surrounded by a membrane  

Function: 

c. Temporary storage of food (sugars, amino acids, fats), water, salts (help in osmoregulation), 

pigments, tannins, gases (O2 & CO2) and excretory products. 

d. The cell sap makes the cells turgid. 

 

Chloroplasts  
(plant cells only) 

Structure  (2-5m): 

 
 

 usually oval-shaped. 

 double membrane  

 contain chlorophyll and DNA - self-duplicating. 

 

Both mitochondria and chloroplasts have a double membrane and DNA.  Having  DNA supports the theory 

that chloroplasts and mitochondria were once independent prokaryotic organisms that lived symbiotically 

inside large eukaryotic cells. 

 

Function: 

 used to make food(carbohydrate)  by photosynthesis – light phase in grana and dark phase in 

stroma.   

 

Ribosomes (14-18nm)   
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Found in large numbers in the liver. 

 

Structure: 

 Small granular structures made of two sub-units. 

 Made of RNA (ribonucleic acid) and protein. 

 Found free in cytoplasm or attached to folded membranes 

 

Function: 

 Protein synthesis. 

Free ribosomes make protein used by cell and those on tubes make proteins for export. 

 

 

Plant cells Animal cells  

1.  Have cell walls. 1.  No walls.  

2.  Have chloroplasts. have 

chlorophyll. 

2.  No chloroplasts no 

chlorophyll. 

 

3.  Large and more permanent 

vacuoles. 

3.  Few, if any, small, 

temporary vacuoles. 

 

4.  Store carbohydrates as starch. 4.  Store carbohydrate as 

glycogen. 

 

 

 

 

 

Mandatory expts. : 

 

1. To examine animals cells unstained/stained. 

Cheek cells 

Use disposable swab. 

Air dry – to prevent cells from being washed away 

View with water/methylene blue – stains nucleus a dark blue. Stain that doesn’t adhere to structures 

must be washed away. 

Lower coverslip at 45
o
, using a seeker/mounted needle, to avoid air bubbles. 

4 labelled diagrams of what you see - unstained v stained (@ x100 and x400). 

Stained cells are almost invisible. 

Stains provide contrast. 

Cell membrane, nucleus, cytoplasm. 

 

Observation: 

Locate cells under microscope 

View cells under different magnification. 

Differentiate between cells and debris. 

Appreciate the limitation of the unstained preparation. 

Appreciate the value of the stained preparation. 

 

 

2. To examine plant cells unstained/stained 

e.g. onion bulb, elodea, potato, moss leaf 

Type of cell – Onion 

How obtained/prepared –cut onion and peel epidermis (inner skin) between fleshy leaves (thin layer) 
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Paint brush 

Unstained (water)  

Stain  (iodine)  

Coverslip……. 

View low power first, then high power. 

. 

Draw @ x100 and x 400 – cell wall, cytoplasm, nucleus (may be more than one), large vacuole, no 

chloroplast (‘cos onion is an underground organ).  Chloroplast in pondweed and moss leaf cells. Nucleus 

takes up stain and appears darker than cytoplasm. 

Starch in some cells e.g. potato turns iodine blue-black. 

Safety  

 Use gloves for stains. 

 Wear eye protection & lab coat 

 Place slide on a rack over a small tray when staining to avoid spillages on desk. 

 Sterilise disposable swaps in disinfectant before disposal. 

 

*Electron micrographs 

2.1.2 – H.2.1.4 The Cell  

SEC Sample Paper OL 

3. Select the correct term from the following list to match each of the terms in column A and write it in column B. 

liver, variation, lipid, haploid, sap 

 

A B 

Cell membrane  

Vacuole  

 

2004 OL 

2. Select the correct cell component from the following list and write it opposite its partner in column B. 

ribosome, vacuole, chloroplast, cell membrane, mitochondrion 

Column A Column B 

Contains chlorophyll  

Site of protein formation  

Site of energy release  

Site of storage of water, salts and sugars  

Allows osmosis to occur  

 

 

2005 OL 

2. Use ticks () to show if the named structure is present in an animal cell, in a plant cell or in both. 

The first has been completed as an example. 
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2005 OL 

7. (a) (ii) What is a selectively permeable (semi-permeable) membrane? ……………………. 

2006 OL 

2. The diagram shows a plant cell. 

 

 
(a) Label A, B, C and D. 

(b) Name two features shown in the diagram which are not normally associated with an animal cell. 

 (c) What is usually found in D? …………………………………………………..…………………… 

(d) Name a carbohydrate found in A. ……………………………………………...………………….. 

2007 OL 

1. (d) The liquid in which chemical reactions take place in the cell is .………………………................ 

 

2007 OL 

3. 

(b) Plant cells have chloroplasts, animal cells do not have chloroplasts   T F 

 (d) Cell membranes let only some molecules pass through     T F 

(e) Human chromosomes are found in the nucleus      T F 

2010 OL 
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3.  The diagram shows a cell.  

 

 

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

Give two reasons for the answer given above.  

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

2010 OL 

8.  (a)  (i)  What is an enzyme?  

2.1.2 The Cell 

SEC Sample Paper HL 

1. Answer any five of the following. 

(a) State a function of the cell membrane ………………………………………………………… 

(b) State one feature that would allow you to identify an eukaryotic cell 

SEC Sample Paper HL 

2. Select the correct term from the following list to match each of the terms in column A and write it in 

column B. 

 

protein, enzyme, uracil, sap, ethanol, mutation, thymine, chlorophyll. 

 

A B 

DNA  

Ribosome  

Vacuole  

Fermentation  

RNA  

Active Site  

Variation  
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2006 HL 

1.  (c)  Where in a cell would you expect to find phospholipids? …………………………… 

 

2006 HL 

8. (a) State a function of each of the following components of a cell. 

(i) Ribosome ……………………………………………………………………... 

(ii) Cell membrane ………………………………………………………………… 
(b) Answer the following questions in relation to the preparation, staining and microscopic observation  

of a slide of an animal cell. 

(i) What type of animal cell did you use? ........................................................................................ 

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 slip ……………………………………………………………. 

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 

2009 HL 

14. (c) (vi)  The cells of this organism are described as eukaryotic. 

Give two characteristic features of eukaryotic cells. 

  (vii) What corresponding term is used to describe bacterial cells? 

2010 HL 

3.  (c)  Is the cell of Amoeba prokaryotic or eukaryotic? ….………………………………………………….  

(d)  Give a reason for your answer to part (c) ....…………………………………………………………..  

2010 HL 

8.  (b) For which purpose did you use each of the following in the course of your practical studies?  

(i)  Methylene blue or iodine solution when examining cells with the microscope.  

  

 

 
 

 

 


