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Essay 01 
(a) Describe key characters of domain bacteria and how they are different from domain Archaea. 
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28. Members of a population of grey squirrels,  
 Sciurus carolinensis, are classified in the  same species because they 

(1) Obtain their food in the same manner (2)  Produce enzymes by synthesis   
(3) Can mate  (4) Live in the same area (5) Can mate and produce fertile offspring 
 

29. In the three-domain system introduced by Carl Woese in 1977, domain Eukarya consists of:  
 (1) One kingdom (2) Two kingdoms (3) Three kingdoms (4) Four kingdoms (5) Five kingdoms 

 

30. All organisms are classified into a total of 
(1) One kingdoms (2) Two kingdoms (3) Three kingdoms (4) Six kingdoms (5) Four kingdoms 

 

31. If two organisms are in the same phylum and the same order, then they also belong to the same 
(1) class (2) family (3) genus (4) species (5) subspecies 
 

32. In binomial nomenclature, the first part of the name represents: 
 (1) Species (2) Family (3) Order (4) Genus (5) Specific epithet 

 

33. Though a diverse group, all archaea share certain characteristics which 
(1)  lack peptidoglycan cell walls (2) possess very unusual lipids  
(3) some of their genes contain introns (4) contain characteristic ribosomal RNA sequences  
(5) all of the above are true 
 

 

34. Which one of the following organisms is eukaryotic 
 (1) Autotrophic bacteria (2) Heterotrophic bacteria (3) Fungi (4) Archea (5) Viruses 
 

35. Biogas (methane) is produced by, 
(1)  Cyanobacteria (2) Bacteria (3) Archea (4) Algae (5) Intestine of mammals 
 

36. Three genera with circular chromosomes, histone associated with DNA and several kinds of 
RNA polymerase are respectively 
(1) Thermococcus, Amoeba, and Methanococcus. 
(2) Methanococcus, Halobacteria, and Nitrosomonas. 
(3) Amoeba, Salmonella, and Obelia (4) Halobacteria, Cycas and Nostoc 
(5) Pseudomonas, Anabaena, and Cycas.     (AL 2021/8) 

37. Which of the following is NOT a characteristic of artificial classification?  
 (1) Based on few pre-selected characters (2) Easy to use and expand  
 (3) Used before 18th century (4) Ignores evolutionary relationships  
 (5) Based on true phylogenetic relationships 
 

38. Which of the following describes a characteristic unique to Archaea? (1) They are prokaryotic 
(2) They lack peptidoglycan in cell walls (3) They are unicellular (4) They have diverse habi-
tats (5) They reproduce by binary fission 

 

39. The initiator amino acid for protein synthesis in both Archaea and Eukarya is:  
 (1) Formyl-methionine (2) Methionine (3) Glycine (4) Alanine (5) Leucine 
 

40. Cyanobacteria are characterized by all of the following EXCEPT:  
 (1) Being prokaryotic (2) Being photosynthetic (3) Having multicellular colonies  
 (4) Being able to fix nitrogen (5) Having peptidoglycan-free cell walls 
 

 
 
 
 
 
 
 
 
 
 
 



 

 

15. Which type of bacteria can fix atmospheric nitrogen?  
(1) E. coli (2) Salmonella (3) Rhizobium (4) Nostoc (5) Both (3) and (4)  
 

16. The presence of histones associated with DNA is a characteristic of:  
(1) Bacteria only (2) Archaea only (3) Some archaea and all eukarya (4) Bacteria and archaea  
(5) All three domains  
 

17. Which of these is NOT a characteristic of Domain Eukarya?  
(1) Mostly aerobes (2) Circular chromosomes (3) Sexual reproduction (4) Multicellular organization  
(5) Diverse habitats  
 

18. Why was the three-domain system introduced?  
(1) To simplify classification (2) To replace kingdoms (3) To reflect early evolutionary divergence  
(4) To classify viruses (5) To organize bacteria better  
 

19. What type of species concept uses morphological criteria?  
(1) Biological species concept (2) Ecological species concept (3) Phylogenetic species concept  
(4) Morphological species concept (5) Evolutionary species concept  
 

20. In the name Cocos nucifera L., what does 'L.' indicate?  
(1) Location (2) Linnaeus (3) Level (4) Latin (5) Lineage  
 

21. Which domain shows growth inhibition with streptomycin and chloramphenicol?  
(1) Bacteria only (2) Archaea only (3) Eukarya only (4) Both Bacteria and Archaea (5) All three domains 
Answer: (1) 
 

22. What type of membrane lipids are found in Archaea?  
(1) Unbranched hydrocarbons (2) Branched hydrocarbons (3) Both branched and unbranched (4) No hy-
drocarbons (5) Only phospholipids Answer: (2) 
 

23. Which feature is common to both Bacteria and Archaea?  
(1) Cell wall composition (2) Response to antibiotics (3) Circular chromosomes (4) Membrane lipid struc-
ture (5) Protein synthesis initiation Answer: (3) 

 
 

24. Which of the following statements is correct regarding naming and classifying organisms? 
(1) Scientific name of all organisms is given in English. 
(2) The scientific name of an organism consists of its genus and a specific epithet. 
(3) Robert Hooke introduced the binomial system of nomenclature. 
(4) All the species of plants in the world have now been named. 
(5) Whittaker’s classification categorizes all organisms into three Kingdoms. 
 

 

25. The scientific name for the fruit fly is Drosophila melanogaster. The word Drosophila refers to 
the classification group known as   
(1) Kingdom   (2) Genus     (3) Phylum     (4) Species  (5) Domain 
 

26. Plants A and B are classified as members of the same species. Plants C and D are classified in 
the same genus as A and B, but not the same species as A and B. According to this information, 
which statement is correct?  
(1) Plant A has many characteristics in common with plant B.  
(2) Plants A and B belong to a different kingdom than plants C and D.  
(3) Plant C cannot be the same species as plant D.   
(4) Plants A, B, C, and D must all belong to different phyla.  
(5)  Plants A, B, C, and D must all belong to different kingdoms.  

 

27. A scientist recently discovered a pond organism that is unicellular, contains chloroplasts 
and other membrane-bound organelles, and possesses a flagellum. In which kingdom is 
this organism classified?   
(1) Bacteria (2) Fungi (3) Protista  (4) Archea (5) Plant 
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MCQ Aid 
 

1. The system of classification developed after understanding evolutionary relationships and based on 
DNA/RNA sequences is:  
(1) Artificial classification (2) Morphological classification (3) Natural classification  
(4) Linnean classification (5) Traditional classification  
 

2. Who introduced the three-domain system of classification?  
(1) Aristotle (2) Linnaeus (3) Whittaker (4) Carl Woese (5) Ernest Haeckel  
 

3. Which of these is NOT a basis for modern classification systems?  
(1) DNA sequence of important genes (2) Sequence of amino acids in proteins  
(3) Number of legs in animals (4) Base sequence of ribosomal RNA  
(5) Molecular structure of cellular components  
 

4. Which kingdom was introduced by Ernest Haeckel to accommodate organisms that couldn't be classified 
as either plants or animals?  
(1) Monera (2) Protista (3) Fungi (4) Plantae (5) Animalia  
 

5. The binomial nomenclature system was introduced by:  
(1) Aristotle (2) Theophrastus (3) Carolus Linnaeus (4) Robert Whittaker (5) Carl Woese Answer: (3) 
 

6. Which characteristic is unique to Domain Archaea?  
(1) Prokaryotic organization (2) Presence of peptidoglycan (3) Growth in extreme environments  
(4) Circular chromosomes (5) Binary fission Answer: (3) 
 

7. What is the sequence from highest to lowest taxonomic category?  
(1) Kingdom-Phylum-Class-Order-Family-Genus-Species  
(2) Domain-Kingdom-Order-Class-Family-Genus-Species  
(3) Domain-Kingdom-Phylum-Class-Order-Family-Genus-Species  
(4) Kingdom-Domain-Phylum-Class-Order-Family-Genus-Species  
(5) Domain-Phylum-Kingdom-Class-Order-Family-Genus-Species 
 

8. Which of these statements about Protista is incorrect?  
(1) They are mostly unicellular (2) They are found in freshwater (3) Some are photoautotrophs  
(4) They are a monophyletic group (5) Some are symbionts  
 

9. The initiator amino acid in protein synthesis for both Archaea and Eukarya is:  
(1) Formyl-methionine (2) Methionine (3) Glycine (4) Alanine (5) Valine  
 

10. Which of these is a characteristic of bacteria but not archaea?  
(1) Prokaryotic organization (2) Peptidoglycan in cell wall (3) Circular chromosomes  
(4) Unicellular nature (5) Binary fission  
 

11. What distinguishes cyanobacteria from other bacteria?  
(1) They are prokaryotic (2) They perform photosynthesis (3) They are unicellular  
(4) They reproduce by binary fission (5) They have a cell wall  
 

12. The size range of most bacteria is:  
(1) 0.5-5 μm (2) 1-5 μm (3) 2-10 μm (4) 0.1-1 μm (5) 5-10 μm  
 

13. In binomial nomenclature, which part of the name is written in capital letters?  
(1) Species name (2) First letter of genus name (3) Both genus and species names (4) Author's name  
(5) Complete scientific name  
 

14. What is the main difference between artificial and natural classification?  
(1) Time of origin (2) Number of characteristics used (3) Consideration of evolutionary relationships  
(4) Ease of use (5) Scientific validity  
 



 

 

21.  Based on the given key find the order of given insect  

 
 

22. List four key characteristics of Domain Bacteria. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

23. What distinguishes Cyanobacteria from other bacteria? 

 ………………………………………………………………………………………………………………. 

 

24. Compare the cell wall composition of Bacteria, Archaea, and Eukarya using the table provided. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
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21. Find name of A to H fish. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

19. Figure shows five mammals. 

 (a) Use the key to identify each of these mammals. Write the letter for each mammal in Table 1.1. 

1.   Tail more than half that of body length   go to 2 

 Tail less than half that of body length   go to 4 

2.  Ears at top of head, with thick tail    Sciurus caroliniensis 

 Ears at side of head, with thin tail    go to 3 

3.  Nose pointed, nose length longer than its depth  Sorex araneus 

 Nose blunt, nose length shorter than its depth          Clethrionomys glareolus 

4 . Front legs as wide or wider than long   Talpa europaea 

 Front legs longer than wide    Oryctolagus cuniculus 

 
 

20.  Identify followings based on given key. 
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PRACTICAL NO. 09 
Observing and distinguishing bacteria and cyanobacteria under light microscope 
Students should be able to 
• observe characteristic features of bacteria and cyanobacteria under the microscope, 
• distinguish bacteria and cyanobacteria, 
• draw diagrams showing features of bacteria and cyanobacteria 
 
Materials and equipment 
• Permanent slides/ temporary preparations of Anabaena, Lyngbia and Microcystis 
• Light Microscopes 
 
Instructions 
• Let students observe and identify the characteristic features of above mentioned bacteria 

and cyanobacteria using light microscopes. 
• Let students to record their observations using appropriate diagrams. 

 
 

 

 

 

 

 

Microcystis 

• Irregular shaped colonies 

• Mucilage present around cells. 

• Cells are spherical shaped 

• Microcystis do not fix nitrogen. 

 

Lyngbia 

• Filamentous colony. 

• No heterocysts or akinetes present. 

• Fresh water cyanobacteria. 

• Somatic cells are flat disk like. 

• Filament can separate from the main filament 
to form new filaments. This is an asexual repro-
duction method.   

• Lyngbia do not fix nitrogen.  
 

 

Anabaena 

• Filamentous colony  

• Live in fresh water 

• Fix nitrogen. 

• Heterocysts and akinetes present 

• Anabaena and Nostoc show similar properties.  

• Nostoc filaments are present within one sheath. 
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1. a. Shows pentamerous symmetry     -------------------------  

 b. Does not show pentamerous symmetry  -------------------------  

2. a. Shows radial symmetry    -------------------------  

 b. Does not show radial symmetry   -------------------------  

3. a. Presence of jointed limbs   -------------------------  

 b. Absence of jointed limbs   -------------------------  

4. a. Presence of two pairs of antennae  -------------------------  

 b. Presence of one pair of antennae   -------------------------  

5. a. Presence of eyes     -------------------------  

 b. Absence of eyes     -------------------------  

 

17.  Following dichotomous key is for House fly, Sea anemone, Leech, Tapeworm and  Nematode  

1. Body with tentacles  …………………………………………………….. 

 Body without tentacles   …………………………………………………….. 

2. Body with suckers.  …………………………………………………….. 

 Body without suckers  ……………………………………………………. 

3.  Suckers in both ends   …………………………………………………… 

Suckers at one end of the body  …………………………………………………… 

4. Wings present   .…………………………………………………….. 

 Wings absent   …………………………………………………….. 

 

18. Divide followings using a dichotomous key. Nephrolepis, Ulva, Cycas, Pogonatum, Mangifera, Selagi-

nella 

1.  Thalloid body present  ……………………….. 

 Thalloid body absent.  ……………………….. 

2. Vascular plants   ……………………….. 

 Nonvascular plants  ……………………….. 

3. Show homospore condition ……………………….. 

 Shows heterospore condition ……………………….. 

4. Produce seeds   ……………………….. 

 Produce only spores  ……………………….. 

5. Form fruits   ……………………….. 

 Do not form fruits  ……………………….. 

 



 

 

12.  Why was binomial nomenclature necessary? What problem did it solve? 

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 
 

13. State three rules of binomial nomenclature from the text. 

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 
 
14. Following diagram shows four insects lady beetle, grasshopper, house fly and dragonfly. Complete di-

chotomous key.   

 
1. a. wings covered by an exoskeleton   ………………………..  

b. wings not covered by an exoskeleton   ……………………….. 

2. a. body has a round shape     ……………………….. 

b. body has an elongated shape    ……………………….. 

3. a. wings point out from the side of the body   ……………………….. 

4. b. wings point to the posterior of the body   ……………………….. 

15.  Muscle, Earth worm, Leech, Round worm, Shrimp, Garden snail, Sea star, Tape worm.  

1.  a. Elongate body     - ……………………………................ b. 
b. Body is not elongated   - ……………………………................  

2. a. Tape like body     - ……………………………................  

  b. Body not tape like   - ……………………………................  

2. a. Suckers present at both ends  - ……………………………................  

  b. Sucker absent at both ends  - ……………………………................  

4. a. Clitellum present    - ……………………………................  

  b. Clitellum absent   - ……………………………................  

5. a. Clear external segmentation present  - ……………………………................  

  b. Clear external segmentation absent  - ……………………………................  

6. a. Radial symmetry present  - ……………………………................  

  b. Radial symmetry absent   - ……………………………................  

7. a. Shell with two halves   - ……………………………................  

  b. Shell without two halves  - ……………………………................  

 

16. Given below is a part of a dichotomous key used to identify animals shown in the diagram. Complete the 

key by filling the blanks with the name of the correct animal or the number next step to be followed as 

appropriate. 
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PRACTICAL NO.10 

Use of electron micrographs to study morphological features of bacteria and cyano-

bacteria 

Students should be able to 

• identify characteristic features of bacteria using an electron micrograph, 

• identify characteristic features of cyanobacteria using an electron micrograph, 

• distinguish bacteria and cyanobacteria based on their electron micrographs. 

Materials and equipment 

• Electron micrographs of bacteria. 

• Electron micrographs of cyanobacteria. 

Instructions 

• Allow students to examine the electron micrograph of bacteria. 

• Allow students to examine the electron micrograph of cyanobacteria. 

• Let students to compare and contrast bacteria and cyanobacteria. 

 

 

 
 
 
 
 
 
 
 
 
 
 



 

 

Structured Essay  

1. Define classification and taxonomy. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

  

2. Compare and contrast artificial and natural classification systems. 

 

 

3. Fill in blanks using most appropriate word. 
The early classification systems were all (1) ………………….. systems and were mostly based on hu-

man uses. (2) ………………………… was the first to classify organisms scientifically. He divided or-

ganisms into (3) ………………………..  and (4)………………………... Animals were further classified 

according to criteria such as mode of (5)………………………………., (6)………………………... and 

presence or absence of (7)……………………………….. Aristotle's pupil (8)

………………………………. classified plants according to (9)………………………….., e.g. trees, 

shrubs and herbs, and according to (10)………………… e.g. annuals, biennials and perennials. Up to the 

time of (11) …………………….. scientists have used many different methods for naming of organisms. 

(12)………………………..…...((13)……….), Swedish botanist, introduced (14)

…………………………... nomenclature and also classified about (15)……………………... plants into a 

hierarchical order of taxa, classification level such as: Species, genus, order, and class. His classification 

of flowering plants was based on the number of (16)………………………. and (17)

……………………….. of flower. He identified two kingdoms of organisms: (18)…………………. and 

(19)……………………....With the discovery of the microorganisms the scientists understood that there 

were organisms which could not be assigned into either plants or animals. To get over this difficulty (20)

……………………... ((21)……………) introduced a third kingdom: (22)……………………….... He 

also introduced the taxon (23)………………………….. and classified many organisms. With the discov-

ery of the (24)……………………….. microscope biologists identified prokaryotic and eukaryotic cellu-

lar organization. Robert H Whittaker ((25)…………..) introduced the five kingdom system of biological 

classification: Monera, Protista, Fungi, Plantae and Animalia. 

Protista/1969/Phylum/reproduction/electron/Carolus Linnaeus/stamens/red blood cells/artificial/

Ernest Haeckel/1866/habit/6,000/animals/lifespan/Theophrastus/binomial/1753/Aristotle/

locomotion/Linnaeus/plants/styles/plants/animals 

Artificial Classification Natural classification 
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4. Why did early classification systems primarily use artificial classification methods? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

5. How did Aristotle contribute to the early development of classification? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

6. What was Theophrastus's approach to plant classification? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

7. Explain how Linnaeus revolutionized the naming system for organisms. What system did he introduce? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

8. What led biologists to adopt the three-domain system of classification? 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

9. List five molecular characteristics used in modern classification systems. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

10. What is a taxon?  

 ………………………………………………………………………………………………………………. 

 ………………………………………………………………………………………………………………. 
 

11. Fine suitable explanation for the definition

  

Phylogenetic species concept 
Species is a group of organisms who shares similar 
characteristics and has the ability to interbreed and pro-
duce viable and fertile offspring.  

Morphological species concept 
defines the species as the smallest group of individuals 
that share a common ancestor.  

Ecological species concept 
defines species in terms of its ecological niche and the 
sum of how members of the species interact with the 
non living and the living components of their environ-
ment  

Biological definition of species 
use of morphological criteria to distinguish species such 
as body shape and other structural features 


