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CELL      
It is the structural and functional unit of life (living organisms) 
 

GALILIO-1610     
An Italian scientist who invented microscope. He was not a biologist, but a man of physics and 
astronomy. 
 

ROBERT HOOKE- 1665    
First scientist, who discovered dead cell in the texture of cork.  
 

ROBERT BROWN-1831    
First scientist who discovered nucleus in the cells of Orchids in 1831 
 

CELL THEORY     
A theory, which was originally presented by Scheilden-1838, Schewan-1839. Later on the 
name of a third scientist (Virchow) was added in 1858.  
 

CELL THEORY POINTS   
This theory has three points (1) Cell is structural and functional unit of life (2) New cells are 
formed by old cells suddenly (3) All cells contain genetic material that is DNA. 
 

CELL WALL     
An outer most boundary of plant cells. It is made up of cellulose, lignin and pectin. Cell wall   
protects cell, and make its shape.  Cell wall acts as semi-permeable membrane. It is also 
present in organisms of other kingdoms (e.g. Monera, Protista and Fungi), but there is 
difference in the chemical composition. Animal cells don’t have cell wall at all.  

 
PRIMARY CELL WALL   



FIRST YEAR        CHAPTER-04                 DR. A.G.  ARIJO 

In newly formed plant cells, only primary cell wall is present on the outer side of cell 
membrane. Due to this wall, the cell is thin and delicate. 
 

SECONDARY CELL WALL   
When a plant cell become old, a secondary cell wall is produced on the inner side of primary 
cell wall. The secondary cell wall makes the cell thick and rigid. 
 

MIDDLE LAMELLA    
The layer between two plant cell walls is called middle lamella. 
  

CELL MEMBRANE    
The membrane around the protoplasm of cell is called cell membrane. It is semi-permeable in 
nature and performs functions like osmosis, diffusion, active transport, phagocytosis and 
pinocytosis. 
 
 

MEMBRANE PORES    
The tiny pores in the cell membrane through which material goes in and out of cell. 
 

DANIELL AND DAVSON    
Scientists who presented Lipid Bi-layer Model of plasma membrane, according to which, in 
cell membrane, there is mono-molecular layer of protein and two layers of lipid molecules.  

 
TYPES OF LIPIDS     

There are four types (1) phospholipids (2) glycolipids (3) cholesterol (4) sterol 
 
HYDROPBOBIC LIPIDS   

Lipids, which do not allow water to pass through. 
They are also called water-hating lipids. 
 

HYDROPHILIC     
Lipids, which allow water to pass through. They are water-loving Lipids. 
 

SINGER AND NICLSON   
Scientists who gave another model of plasma membrane called “Fluid Mosaic Model”.  
 

INTRINSIC PROTEIN    
When a molecule of protein is dipped into lipids, such proteins are called intrinsic. 
 

EXTRINSIN PROTEIN    
When a molecule of protein is half in and half out in lipid layer is called extrinsic. 
 

OSMOSIS     
Movement of molecules from higher to lower concentration through semi-permeable cell 
membrane.  
 

DIFFUSION     
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Movement of molecules from higher to lower concentration without involvement of cell 
membrane 
 

ACTIVE TRANSPORT     
Movement of molecules from lower to higher concentration is called active transport. During 
this huge amount of ATP is used. 
 

PHAGOCYTOSIS    
Ability of cell to eat E.g. WBC phagocyte the microorganisms, which attack the body. 

 
PINOCYTOSIS     

Ability of cell to drink or uptake the fluids.  
 

ECTOPLASM     
Outer side of cell membrane 

ENDOPLASM     
Inner side of cell membrane 
 

ENDOPLASMIC RETICULUM (ER) 
A rough and tough structure in cytoplasm 

SMOOTH     ER     
Endoplasmic reticulum without ribosome on it. E.g. in fat cells, intestinal cells the endoplasmic 
reticulum is without ribosomes. 

ROUGH    ER     
Endoplasmic reticulum having ribosomes on it. This is indirectly involved in protein synthesis 
 

MAIN FUNCTIONS  OF ER   
1. To transport material between nucleus and cytoplasm.  
2. Detoxification of harmful drugs. 
3. Provide space to ribosomes for attachment 
 

MICROTUBULES    
Smooth and straight lines in cytoplasm. They are made up of tubulin protein and are also 
called Cytoskeleton.  
 

MAIN FUNCTIONS OF MICROTUBULES    
1. Make the shape of cell,  
2. Helps in movement of pseudopodia, flagella, cilia and chromosomes in the cell. 
3. Guide the chromosomes during cell division 

 
MICROFILAMENT 
 It is a type of microtubules and is made up of actin protein. These are about 8 nm in 
diameter and, being the thinnest than all other microtubules  
 
INTERMEDIATE FILAMENT  

These are also types of microtubules. They are 10 nm in diameter and are made up of  

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/U/Units.html
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TUBULIN     
A type of protein found in microtubules.  
 

RIBOSOMES     
They are made inside nucleolus and released into cytoplasm. They are named as ribosomes 
because they contain Ribose Nucleic Acid (RNA). They are involved in protein synthesis 
 

PROTEIN FACTORIES   
Ribosome are called protein factories 
 

MITOCHONDRIA    
They are also called chondriosomes. Mitochondria are double membrane and contain two 
parts i.e. outer part matrix and inner part crystae. In crystae, ATP is formed. The mitochondria 
are never same in number but their size is 10u long and 2.5u wide.  

POWER HOUSE OF CELL   
Mitochondria are called powerhouse of cell 
 

GOLGI BODIES     
Golgi bodies are string shaped structures found in the cytoplasm of cell. An Italian scientist 
Comillo Golgi discovered them in 1898. They make cell wall in plant cells and lysosomes in 
animal cell and produce enzymes, proteins and hormones. They are also called secretion 
centers. 
 

CENTROSOMES    
They are present in cytoplasm very close to the nucleus and help in making three types of 
spindle fiber during cell division. These are continuous, discontinuous and aster rays. They 
help in cell division 
 

LYSOSOMES     
They are present in cytoplasm and help in the digestion of food, and destruction of foreign 
particles.  

LYSOSOMAL ENZYME   
An enzyme found in the lysosomes. Its function is to help in digestion of particles. 

 
SAUCIDE SACS     

When the wall of lysosome is ruptured, the lysosomal enzyme is released from lysosome 
destroys its own cell. That is why it is call suicide sacs 
 

VACOULE     
Cavities in the cytoplasm are called vacuoles. These cavities are formed due to colliding of 
protoplasm. Plant cells have very large and animal cells have just small vacuoles. Plant cells 
also use them for the function of lysosomes.  
 

TONOPLAST     
The membrane of vacuole is called Tonoplast 
 

FOOD VACOULE    
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Type of vacuoles that helps in digestion of food as in Amoeba. They are not present in all cells 
 

CONTRACTILE VACOULE   
Type of vacuoles that help in excretion of waste products, as in case of Paramecium.  
 

PLASTIDS     
Special bodies found in plant cells only. They are of three types.  

 
CHLOROPLAST PLASTIDS   

A type of plastid, which contain chlorophyll. They are mainly present in green parts of plant and 
help in photosynthesis 
 

 
LEUCOPLAST PLASTIDS    

A type of plastid, which carries no color pigment. They are found in roots and under ground 
stem. They convert sugar into starch and help in the storage of food material. 

 
CHROMOPLAST PLASTIDS   

A type of plastid, which represent all colors except green. They are found in flowers and fruits 
and give them colors 
 

XANTHOPHYLL     
A yellow colored pigment present in chromoplast plastid. It helps in trapping the sunlight 
 

CAROTENE     
An orange colored pigment found in chromoplast. It also helps in trapping the light. 
 

NUCLEUS     
A rounded structure mostly present in middle of the cytoplasm. Its size is 5 to 25um. In plant 
cells, it is located at side, because of a big vacuole present in the middle of cell. 
 

KARYOLYMPH     
The fluid present inside nucleus is called karyolymph. 
 

NUCLEOPLASM     
It refers to the karyolymph. 
 

CHROMATIN NETWORK   
Un-arranged chromosomes are called chromatin network. Chromosomes are always found in 
the form of network. During cell division (Prophase), this network is broken and chromosomes 
assemble in lines 
 

NUCLEAR RETICULUM   
Same as above 

CHROMOSOMES    
Thread like structures in nucleus. They carry genes on them, which control body traits. In every 
species, the number of chromosomes is different. 
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CENTROMERE     

A rounded structure which separates the  arms of chromosomes. 
 
CHROMATIDS     

It refers to the arms of a chromosome. They are two in number. 
 

GENES      
Units of hereditary material found in chromosomes. 
 

DNA      
It stands for Deoxyribonucleic acid. It is a type of nucleic acid, which is made up of adenine, 
guanine, cytocine and thiamine nitrogen basis, having backbone of ribose and phosphate. 
 

RNA      
It refers to the Ribonucleic acid. It is another type of nucleic acid, which is made up of adenine, 
guanine, uracil and cytocine nitrogen basis, and backbone of ribose and phosphate 
 

mRNA                                                      
It refers to messenger RNA that is found in nucleus   

tRNA       
It refers to transfer RNA, which is found in cytoplasm. 
 

rRNA                                                       
It refers to the ribosomal RNA that is found in ribosomes. All three types of RNA work under 
DNA to make protein for cell. 
 

NUCLEOPORES    
The openings present in nuclear membrane.  
 

NUCLEOLUS     
A small structure in nucleus is called nucleolus. Its main function is to make ribosomes. 
 

PROKARYOTIC CELL   
Cell without nuclear membrane is called prokaryotic cell. It is also considered as the most 
primitive cell. In this kind of cell, mitochondria, Golgi bodies, lysosomes and chloroplast are 
also missing.  
 

EUKARYOTIC CELL    
Cell with well-developed nucleus is called eukaryotic cell. It contains mitochondria, Golgi 

bodies, lysosomes and chloroplast. It is also called complete cell. 
 
LIGHT MICROSCOPE: A type of microscope in which visible light is used as source of illumination 
(light). 
 
X-RAY MICROSCOPE:  An advance type of microscope in which short wave length x-rays are 
used as source of light. 
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ELECTRON MICROSCOPE: a type of highly advanced microscope in which electron beam is used 
as source of light.  
 
MAGNIFICATION:  Technique which is used to increase the size of specimen by changing the 
power of lens is called magnification. 
 
RESOLUTION: Capacity of microscope by which various organelles are made clear is called 
resolution. 
 
CELL FRACTIONATION: A technique by which different organelles are isolated for further studies 
is called cell fractionation.  
 
PLASMODESMATA: Places in cell wall where deposition of cell wall material does not take place 
is called Plasmodesmata.  
 
AUTOPHAGY:  When wall of lysosomes is ruptured, its enzymes destroy the cell. This destructive 
mechanism is called autophagy. 
 
ALPHA GLUCOSIDASES: An enzyme found in lysosomes. In case of its absence, the glycogen 
enters the lysosomes causing swelling of cell organelles.  
 
TAY SACH DISEASE:  A disease which results from lysosomal disorder. Mental retardation, 
blindness are the main symptoms. 
 
GAUCHER’S DISEASE: Another disease due to lysosomal disorder in which liver and spleen 
enlarge in size and erosion of long bones occur. 
 
KRABBE’S DISEASE: Another disease due to lysosomal disorder in which there is loss of myelin, 
and mental retardation.  
 
PROPLASTID: Immature plastids are called proplastids. On maturation they become different 
types of plastids.  
   
PEROXISOMES: Small structures in cytoplasm which contain special enzymes. These enzymes 
transfer the hydrogen into hydrogen peroxide. Hydrogen peroxide is a toxic molecule which is 
immediately broken by water. Peroxisomes play important role in metabolizing alcohol. They are 
more in liver cells 
 
GLYOXISOMES: Smaller bodies which contain enzymes which metabolize some molecules 
involved in photosynthesis and respiration. They also break down fatty acids.  
 
MICROTUBULES:  A type of cytoskeleton which are internally hollow and are made up of tubulin 
protein. They are 25um in diameter. 
 
MICROFILAMENT. A type of cytoskeleton which are internally solid. Their diameter is 7um. They 
are made up of actin protein. 
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INTERMEDIATE FILAMENT: A type of cytoskeleton which is rope like and made up of keratin 
filament. It is mainly found in cells of skin and hairs. 
 RIBOSOMES: Very small structure made up of ribose nucleic acid. They are made by nucleolus 
and than come into cell, where some attach with endoplasmic reticulum, and make proteins for cell.  
 
CENTRIOLES: small structure found in cytoplasm near nucleus. They are made up of nine triplet 
microtubules. Their main function is to help in mitotic and meiosis cell division. They are absent in 
higher plants, where cell plates perform the function of Centrioles.  
 
 
 
 
 
 
 
 
 
 
PRACTICE SHEET  

TEST NO. 1 
 
1.  The first microscope was invented by Galileo in  
 (a) 1610 
 (b) 1615 
 (c) 1670 
 (d) 1700 
2.  The term cell was first used by -------------in 1665  
 (a) Robert Brown 
 (b) Robert Hook 
 (c) Leuen Hook 
 (d) None 
3. In 1831---------discovered nucleus 
 (a) Robert Brown 
 (b) Robert Hook 
 (c) Leuen Hook 
 (d) None 
4. Schleiden (1838) and Schwann (1839) introduced 
 (a) Molecular theory 
 (b) Cell theory 
 (c) Theory of evolution 
 (d) None 
5. Robert Hooke calculated -------------billion of cells in a cubic inch of cork 
 (a) 2 
 (b) 1 
 (c) 3 
 (d) 4 
6.  A new born human baby may contain -------trillion cells 
 (a) 4 
 (b) 3 
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 (c) 2 
 (d) 1 
7. While donating blood one has to give ----------billion cells  
 (a) 2 
 (b) 3 
 (c) 4 
 (d) 5.4 
8.  Every day, human body can remove and replace ------------billion cells 
 (a) 600 
 (b) 560 
 (c) 200 
 (d) None 
9.  In one of the microscopes, light is used as source of illumination 
 (a) Light microscope 
 (b) X-ray microscope 
 (c) Electron microscope 
 (d) All 
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10. In one of the microscopes, wave length x-rays are used as source of 
 illumination 
 (a) Light microscope 
 (b) X-ray microscope 
 (c) Electron microscope 
 (d) All 
11. In one of the microscopes, electron beam is used as source of illumination 
 (a) Light microscope 
 (b) X-ray microscope 
 (c) Electron microscope 
 (d) All 
12. --------------refers to the increasing the means of apparent size of the object 
 (a) Resolution 
 (b) Magnification 
 (c) Both 
 (d) None 
13. Electron microscope is capable to resolve any object up to  

(a) 10,000 times 
(b) 100,000 times 
(c) Both 
(d) None 

14.  Isolation of cellular components to determine their chemical composition is 
called 

 (a) Cell fragmentation 
 (b) Cell fractionation 
 (c) Cell dis-integration 
 (d) None 
15. Prokaryotic cell contains all except one 
 (a) Cell wall 
 (b) Cell membrane 
 (c) Ribosomes 
 (d) Mitochondria 
16. In plasma membrane, ----------------lipid is present 
 (a) Phospholipids 
 (b) Glycolipid 
 (c) Cholesterol 
 (d) Sterol 
17. In plasma membrane-----------ends face each other 
 (a) Polar ends 
 (b) Non polar ends 
 (c) Both  
 (d) Variable 
18.   In certain animal cells cholesterol may constitute up to -----percent of lipid 

molecule 
 (a) 20 
 (b) 30 
 (c) 40 
 (d) 50 
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19.  Singer and Nicholson proposed a working model of plasma membrane in  
 (a) 1972 
 (b) 1973 
 (c) 1974 
 (d) 1975 
20.  A class of proteins that are directly incorporated within the lipid bilayer are 

called 
 (a) Integral proteins 
 (b) Intrinsic proteins 
 (c) Both a&b 
 (d) None 
21. A class of proteins located entirely outside of the lipid bilayer on the either extra-

cellular or cytoplasmic surface is called 
  (a) Peripheral proteins 
 (b) Extrinsic proteins 
 (c) Both a&b 
 (d) None 
22. Passive transport refers to  
 (a) Diffusion 
 (b) Osmosis 
 (c) Both a&b 
 (d) None 
23.  Passive transport does not require whereas active transport requires 
 energy 
 (a) True 
 (b) False 
24.  When cell membrane enfolds in the form of vacuole and helps to take in 

material, it is called 
  (a) Exo-osmosis 
 (b) Endosmosis 
 (c) Endo-cytosis 
 (d) Exo-cytosis 
25. When cell membrane picks solid particles, is called 
 (a) Pinocytosis 
 (b) Phagocytosis 
 (c) Both 
 (d) None 
26. A process in which movement of material occur out of cell is called 
 (a) Exo-osmosis 
 (b) Endosmosis 
 (c) Endo-cytosis 
 (d) Exo-cytosis 
27. The cell wall is non living in nature and one of the following is its chief 

component. 
 (a) Lignin 
 (b) Cellulose 
 (c) Pectin 
 (d) None 
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28. One of the following is the pure example of cellulose 
 (a) Hairs of cotton seed 
 (b) Cotton thread 
 (c) Seed 
 (d) Paper 
29. Primary cell wall contains hemi-cellulose up to 50% cellulose 25%  and little 

pectin  
 (a) True 
 (b) False 
30. Secondary cell wall is formed by the deposition of cellulose inside the 

primary cell wall 
 (a) True 
 (b) False 
31. A place in cell wall where deposition of cellulose material does not take place 

that area is known as  
 (a) Plasmodestata 
 (b) Middle lamella 
 (c) Secondary cell wall 
 (d) None 
32. Nucleus was discovered by Robert Brown in 
 (a) 1833  
 (b) 1832 
 (c)   1831 
 (d) 1930 
33. One of the following terms refers to an organism in which there is group of 

nuclei 
 (a) Coenocytic 
 (b) Metazoa 
 (c) Protozoa 
 (d) None 
34. The protein rich substance found in nucleus is called 
 (a) Nucleoplasm 
 (b) Karyolymph 
 (c) Both a&b 
 (d) None 
35. Chromosomes with equal arms are known as  
 (a) Metacentric 
 (b) Sub-metacentric 
 (c) Acrocentric 
 (d) Telocentric 
36. Chromosomes with un-equal arms resembling with J are called 
 (a) Metacentric 
 (b) Sub-metacentric 
 (c) Acrocentric 
 (d) Telocentric 
37. Rod like chromosomes with one arm very small and the other very long is 

called 
 (a) Metacentric 
 (b) Sub-metacentric 
 (c) Acrocentric 
 (d) Telocentric 
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38. Location of centromere at the end of chromosome is called 
 (a) Metacentric 
 (b) Sub-metacentric 
 (c) Acrocentric 
 (d) Telocentric 
39. One of the following is involved in the synthesis of ribosomes 
 (a) Metacentric 
 (b) Sub-metacentric 
 (c) Acrocentric 
 (d) Telocentric 
40. One of the following is not a membrane bound organelle 
 (a) Ribosomes 
 (b) Centriole 
 (c) Vacuole 
 (d) Mitochondria 
41. One of the following types of ER is not associated with ribosomes 
 (a) Smooth 
 (b) Rough 
 (c) Both 
 (d) None 
42. Fat cells, Intestinal cells, liver cells and muscle cells have  
 (a) Smooth ER 
 (b) Rough ER 
 (c) Both 
 (d) None 
43. Smooth ER converts cholesterol into vitamin D 
 (a) True 
 (b) False 
44. Mitochondria is called power house of cells and it has its own DNA 
 (a) True 
 (b) False 
45. Every animal gets its mitochondria from mother because it is absent in sperms. 
 (a) True 
 (b) False 
46. Animal cells have single but plants cells have many Golgi bodies 
 (a) True 
 (b) False  
47. In Plant cells Golgi bodies make cell wall and in animal cells it makes 

lysosomes 
 (a) True 
 (b) False 
48. Lysosomes are single membrane and are produced by 
 (a) Golgi bodies 
 (b) Dictyosomes 
 (c) Both a&b 
 (d) None 
49. The lysosomes are not found in plant cells 
 (a) True 
 (b) False 
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50. The main function of lysosomes is to 
 (a) Destroy foreign particles 
 (b) Warn out cellular components 
 (c) Phagocytosis  
 (d) All of above 
51. When wall of lysosome is ruptured, it destroys its own cell. This process is 

called  
 (a) Suicide sacs 
 (b) Autophagy 
 (c) Autotomy 
 (d) All 
52. When ∞ glucosidae enzyme is absent in lysosomes, it causes deposition of 

undigested glycogen in cells. Doe to this condition swelling of cell 
organelles occur 

 (a) True 
 (b) False 
53. One of the following is not a disease caused due to lysosomes 
 (a) Tay-sachs disease 
 (b) Gaucher’s Disease 
 (c) Krabbe’s disease 
 (d) Diabetes 
54. Plastids are found in plant cells and  

(a) Protests 
 (b) Monera 
 (c) Fungi 
 (d) All 
55. Chloroplasts like DNA has their own  
 (a) DNA 
 (RNA 
 (c) Proteins 
 (d) None 
56. Chloroplasts have a------ chemical pigment which plays vital role in 

photosynthesis 
 (a) Xanthophylls 
 (b) Carotene 
 (c) Chlorophyll 
 (d) All 
57. One of the following plastid is responsible for color combinations of 

flowers and fruits 
 (a) Chloroplasts 
 (b) Chromoplasts 
 (c) Leucoplasts 
 (d) All 
58. One of the plastids develops in the absence of light and is found in under-

ground parts of plants and store material as starch 
 (a) Chloroplasts 
 (b) Chromoplasts 
 (c) Leucoplasts 
 (d) All 
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59. Immature, and color less plastids found in meristematic tissues are called  
 (a) Chloroplasts 
 (b) Chromoplasts 
 (c) Leucoplasts 
 (d) Proplastids 
60. The proplastids become chloroplasts on maturation 
 (a) True 
 (b) False 
61. Single membrane bodies which contain enzymes for transforming 

hydrogen atom to oxygen forming hydrogen peroxide are called 
 (a) Peroxisomes 
 (b) Glyoxisomes 
 (c) Both a&b 
 (d) None 
62. One of the following are very common in metabolizing cells and are 

believed to detoxify the alcohol 
 (a) Peroxisomes 
 (b) Glyoxisomes 
 (c) Both a&b 
 (d) None 
63. A mitochondria has semi autonomous existance in cell 
 (a) True 
 (b) False 
64.  The lysosomes only occur in the cytoplasm of ----------cell 
 (a) Animal 
 (b) Plant 
 (c) Fungi 
 (d) Protista 
65. There are 2 types of cytoskeleton which are 
 (a) Microtubules 
 (b) Microfilament 
 (c) Microfont 
 (d) Both a&b 
66. The microtubules are hollow and microfilaments are solid 
 (a) True 
 (b) False 
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