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Biological Classification
Points to Remember
• Eubacteria: Fix atmospheric nitrogen in specialised
cells called heterocysts, e.g., Nostoc and Anabaena.

• Aristotle was the earliest to attempt a more scientific
basis for classification. He used simple morphological
characters to classify plants into trees, shrubs and
herbs.

• Heterotrophic bacteria: Most abundant in nature.
The majority are important decomposer.

• R.H. Whittaker (1969) proposed a Five Kingdom
Classification.

• Plasmids are extra chromosomal, small circular
double stranded DNA molecules.

• Three Kingdom of Classification: Haeckel (Added
new kingdom Protista)

• Episomes: When plasmids are integrating into the
bacterial DNA chromosomes.

• Four Kingdom Classification: Copeland (Added
Monera)
• Kingdom
Protista
has
brought
together
Chlamydomonas, Chlorella (earlier placed in algae
within plants and both having cell walls) with
Paramoecium and Amoeba (which were earlier placed
in the animal kingdom which lack cell wall).
KINGDOM MONERA
Archaebacteria
̶ They live in some of the most harsh habitats.
◊ Halophiles: Strictly anaerobes

◊ Thermoacidophiles: Aerobic in nature
◊ Methanogens: Anaerobic in nature

̶ Archaebacteria differ from other bacteria in having
a different cell wall structure (Branched chain lipids)
and this feature is responsible for their survival in
extreme conditions.
̶ Methanogens: Present in the gut of several ruminant
animals such as cows and buffaloes; responsible for
the production of methane (biogas) from the dung of
these animals.
Types of flagellation:
◊ Monotrichous: Flagella at one end

◊ Lophotrichous: Group of flagella at one end

◊ Amphitrichous: Group of flagella at Both ends
◊ Peritrichous: Flagella all over the body

Mycoplasma: Joker of plant Kingdom
̶ Completely lack a cell wall
̶ Smallest living cells known
̶ Survive without oxygen.
KINGDOM PROTISTA
• In diatoms, the cell walls form two thin overlapping
shells, which fit together as in a soap box. The walls
are embedded with silica and thus the walls are
indestructible.
• Diatoms are the chief ‘producers’ in the oceans.
Dinoflagellates (Fire algae)
̶ Mostly marine and photosynthetic
̶ Red dinoflagellates Gonyaulax undergo rapid
multiplication and thus responsible for sea appear red
(Red tides).
Euglenoids
̶ Fresh water organisms found in stagnant water.
̶ Pellicle: A protein rich layer which makes their body
flexible.
̶ The pigments of euglenoids are identical to those
present in higher plants. E.g., Euglena
Flagellated protozoan’s
̶ Sleeping sickness caused by Trypanosoma gambiense.
Parasite is transmitted by Tse-Tse fly(Glossina).
Ciliated protozoan’s
̶ These are aquatic, actively moving organisms
because of the presence of thousands of cilia.
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• M.W. Beijerinek (1898)

Sporozoans
̶ An infectious spore-like stage in their life cycle.
̶ Plasmodium is digenetic means required two host:
Primary host is man and Secondary host in female
Anopheles
KINGDOM FUNGI
• White spots seen on mustard leaves are due to a
parasitic fungus.
• Generally filamentous, except yeast (unicellular).
• The network of hyphae is known as mycelium.
• Cell walls: Chitin + Polysaccharides
• Lichens: Symbiotic association of fungi with roots
• Mycorrhiza: Symbiotic association of fungi with
roots of higher plants (Pinus).
• VAM (Vascular Arbuscular Mycorrhiza) is an
example of endomycorriza.
Sexual reproduction in fungi
• By Oospores, Ascospores and Basidiospores (BOA).
VIRUSES
The name virus that means venom or poisonous fluid was
given by Pasteur. D.J. Ivanowsky (1892)
• Pasteur. D.J. Ivanowsky(1892)
◊ He recognized certain microbes as causal organism
of the mosaic disease of tobacco. These were found
to be smaller than bacteria because they passed
through bacteria-proof filters.

◊ He demonstrated that the extract of the infected
plants of tobacco could cause infection in healthy
plants and called the fluid as Contagium vivum
fluidum (infectious living fluid).
• W.M. Stanley (1935)
◊ He showed that viruses could be crystallized and
crystals consist largely of proteins. They are inert
outside their specific host cell.
Viroids
• In 1971, T.O. Diener discovered a new infectious
agent that was smaller than viruses and caused potato
spindle tuber disease.
• The RNA of the viroid was of low molecular weight.
Lichens
• Lichens are symbiotic associations, i.e., mutually
useful associations between algae and fungi.
• The algal component is known as phycobiont
(Chlorophyceae) and fungal component as
mycobiont (Ascomycetes), which are autotrophic and
heterotrophic, respectively.
◊ Early blight of Potato: Alternaria

◊ Late blight of potato: Phytopthora

◊ Phylogenetic classification system: Engler and Prantl

◊ Die Naturlichen Pflanzenfamilien, a book: Engler
and Prantl
◊ Word New Systematics: Julian Huxley

Weightage & Topicwise Segregation
Kingdom classification

38, 43, 79, 82, 86, 104, 124, 138, 141, 142, 144

Kingdom Monera

2, 7,10, 11, 18, 20, 26, 31, 40, 42, 45, 48, 50, 51, 52, 55, 60, 66,
67, 71, 80, 87, 88, 90, 94, 100, 105, 106, 109, 110, 111, 114,
115, 116, 117, 120, 121, 126, 127, 128, 133, 134, 136, 139, 140

Kingdom Protista

5, 8, 9, 13, 17, 21, 22, 29, 61, 64, 65, 69, 70, 78, 101, 125, 131,
132, 135

Kingdom Fungi

4, 6, 15, 19, 23, 25, 28, 33, 39, 53, 63, 93, 98, 122

Kingdom Plantae

27, 44, 77

Kingdom Animalia

34, 36, 46, 95, 96

Viruses, Viroids & Lichens

1, 3, 12, 16, 24, 30, 32, 35, 37, 41, 47, 47, 49, 54, 62, 68, 72,
74, 75, 76, 81, 83, 84, 85, 91, 97, 99, 102, 103, 108, 112, 113,
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Past Year Questions
1. Which of the following is correct about viroids?
(2020)

a. They have free RNA without protein coat.
b. They have DNA with protein coat.
c. They have free DNA without protein coat.
d. They have RNA with protein coat.
2. Which of the following is incorrect about
Cyanobacteria?
(2020-Covid)
a. They lack heterocysts
b. They often form blooms in polluted water bodies
c. They have chlorophyll 'a' similar to green plants
d. They are photoautotrophs
3. Which of the following statement is incorrect?
(2019)

a. Viroids lack a protein coat.
b. Viruses are obligate parasites.
c. Infective constituent in viruses is the protein coat.
d. Prions consist of abnormally folded proteins.
4. Which of the following statements is incorrect?
(2019)

a. Morels and truffles are edible delicacies.
b. Claviceps is a source of many alkaloids and LSD.
c. Conidia are produced exogenously and ascospores
endogenously.
d. Yeasts have filamentous bodies with long threadlike hyphae.
5. Select the wrong statement

(2018)

a. Cell wall is present in members of Fungi and
Plantae
b. Mushrooms belong to Basidiomycetes
c. Pseudopodia are locomotory and feeding structures
in Sporozoans
d. Mitochondria are the powerhouse of the cell in all
kingdoms except Monera
6. After karyogamy followed by meiosis, spores are
(2018)
produced exogenously in 
a. Neurospora
c. Agaricus

b. Alternaria
d. Saccharomyces

8. Which of the following organisms are known as
chief producers in the oceans? 
(2018)
a. Dinoflagellates
b. Diatoms
c. Cyanobacteria
d. Euglenoids
9. Ciliates differ from all other protozoans in  (2018)
a. Using flagella for locomotion
b. Having a contractile vacuole for removing excess
water
c. Using pseudopodia for capturing prey
d. Having two types of nuclei
10. Which of the following are found in extreme saline
conditions?
(2017-Delhi)
a. Archaebacteria
b. Eubacteria
c. Cyanobacteria
d. Mycobacteria

Don't forget to practice like topper to avoid mistakes.
Marking keywords in questions is very important.
11. Which among the following are the smallest living
cells, known without a definite cell wall, pathogenic
to plants as well as animals and can survive without
oxygen?
(2017-Delhi)
a. Bacillus
b. Pseudomonas
c. Mycoplasma
d. Nostoc
12. Viroids differ from viruses in having: (2017-Delhi)
a. DNA molecules with protein coat
b. DNA molecules without protein coat
c. RNA molecules with protein coat
d. RNA molecules without protein coat
13. An

example

of

flagellate

protozoan

is:

(2017-Gujarat)

a. Paramoecium
c. Entamoeba

b. Trypanosoma
d. Plasmodium

14. Which of the following is not true of organisms in
(2017-Gujarat)
the kingdom Monera?
a. They originated at least 3.5 billion years ago
b. They have prokaryotic cellular organisation
c. They may be autotrophic or heterotrophic in nature
d. They reproduce by mitosis
15. Select the sac fungus:
a. Albugo
c. Neurospora

(2017-Gujarat)

b. Agaricus
d. Mucor

7. Oxygen is not produced during photosynthesis by

16. The protein coat around a virus is called:

(2018)

(2017-Gujarat)

a. Nostoc
c. Cycas

b. Green sulphur bacteria
d. Chara

a. Capsule
c. Capsid

b. Core
d. Trichome
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17. Select the wrong statement:
(2016 - II)
a. Diatoms are chief producers in the oceans
b. Diatoms are microscopic and float passively in
water
c. The walls of diatoms are easily destructible
d. ‘Diatomaceous earth’ is formed by the cell wall of
diatoms.
(2016 - II)
18. Methanogens belong to:
a. Dinoflagellates
b. Slime moulds
c. Eubacteria
d. Archaebacteria

19. Which one of the following is wrong for fungi?
(2016 - II)

a. They are heterotrophic
b. They are both unicellular and multicellular
c. They are eukaryotic
d. All fungi possess a purely cellulosic cell wall
20. The primitive prokaryotes responsible for the
production of biogas from the dung of ruminant
(2016 - I)
animals, include the:
a. Halophiles
b. Thermoacidophiles
d. Eubacteria
c. Methanogens
21. Chrysophytes, Euglenoids, Dinoflagellates and Slime
(2016 - I)
moulds are included in the kingdom:
a. Animalia b. Monera

c. Protista

d. Fungi

22. Which one of the following statements is wrong?
(2016 - I)

a. Cyanobacteria are also called blue-green algae
b. Golden algae are also called desmids
c. Eubacteria are also called false bacteria
d. Phycomycetes are also called algal fungi

23. One of the major components of cell wall of most
(2016 - I)
fungi is:
a. Chitin
b. Peptidoglycan
d. Hemicellulose
c. Cellulose
24. Which of the following statements is wrong for
(2016 - I)
viroids?
a. They lack a protein coat
b. They are smaller than viruses
c. They causes infections
d. Their RNA is of high molecular weight
25. Which one of the following matches is correct?
(2015)

a. Mucor

Reproduction
by Conjugation

Ascomycetes

b. Agaricus

Parasitic fungus Basidiomycetes

c. Phytophthora Aseptate
mycelium

Basidiomycetes

d. Alternaria

Deuteromycetes

Sexual
reproduction
absent

26. The gut of cow and buffalo possess:
a. Methanogens
b. Cyanobacteria
c. Fucus
d. Chlorella

(2015)

27. True nucleus is absent in:
a. Vaucheria
b. Volvox
c. Anabaena
d. Mucor

(2015)

(2015 Re)
28. Choose the wrong statements:
a. Neurospora is used in the study of biochemical
genetics
b. Morels and truffles are poisonous mushrooms
c. Yeast is unicellular and useful in fermentation
d. Penicillium is multicellular and produces antibiotics

29. In which group of organisms the cell walls form two
thin overlapping shells which fit together?
a. Euglenoids
c. Slime moulds

(2015 Re)

b. Dinoflagellates
d. Chrysophytes

30. Which of the following are most suitable indicators
(2015 Re)
of SO2 pollution in the environment?
a. Conifers
b. Algae
c. Fungi
d. Lichens
31. Cell wall is absent in:
a. Funaria
c. Nostoc

(2015 Re)

b. Mycoplasma
d. Aspergillus

(2015 Re)
32. Select the wrong statements:
a. W.M. Stanley showed that viruses could be
crystallised
b. The term ‘Contagium vivum fluidum’ was coined
by M.W. Beijerinek
c. Mosaic disease in tobacco and AIDS in human
being are caused by viruses
d. The viroids were discovered by D.J. Ivanowsky

33. The imperfect fungi which are decomposer of litter
(2015 Re)
and help in mineral cycling belong to:
a. Basidiomycetes
b. Phycomycetes
c. Ascomycetes
d. Deuteromycetes
(2015 Re)
34. Pick up the wrong statement:
a. Protista has photosynthetic and heterotrophic modes
of nutrition
b. Some fungi are edible
c. Nuclear membrane is present in Monera
d. Cell wall is absent in Animalia

35. Viruses have:
a. Both DNA and RNA
b. DNA enclosed in a protein coat
c. Prokaryotic nucleus
d. Single chromosome

(2014)
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36. Which one of the following living organisms
completely lacks a cell wall?
(2014)
a. Blue - green algae
b. Cyanobacteria
c. Sea - fan (Gorgonia) d. Saccharomyces
37. A location with luxuriant growth of lichens on the
(2014)
trees indicates that the:
a. Location is not polluted
b. Trees are very healthy
c. Trees are heavily infested
d. Location is highly polluted
38. Five kingdom system of classification suggested by
(2014)
R.H. Whittaker is not based on
a. Complexity of body organisation
b. Presence or absence of a well defined nucleus
c. Mode of reproduction
d. Mode of nutrition
39. Which one of the following fungi contains
(2014)
hallucinogens?
a. Ustilago sp.
b. Morchella esculenta
d. Neurospora sp.
c. Amanita muscaria
40. Archaebacteria differ from Eubacteria in:
a. Mode of reproduction
b. Cell membrane structure
c. Mode of nutrition
d. Cell shape

(2014)

41. Which of the following shows coiled RNA strand
(2014)
and capsomeres?
a. Retrovirus
b. Polio virus
c. Tobacco mosaic virus d. Measles virus
42. Pigment-containing membranous extensions in
(2013)
some cyanobacteria are:
a. Chromatophores
b. Heterocyst’s
d. Pneumatophores
c. Basal bodies
43. In the five-kingdom classification, Chlamydomonas
and Chlorella have been included in: (2012 Mains)
a. Protista
b. Algae
c. Plantae
d. Monera
44. How many organisms in the list given below
are autotrophs? Lactobacillus, Nostoc, Chara,
Nitrosomonas,
Nitrobacter,
Streptomyces,
Saccharomyces, Trypanosoma, Porphyra, Wolfia:
(2012 Mains)

a. Four

b. Five

c. Six

d. Three

45. The Cyanobacteria are also referred to as:
(2012 Pre)

a. Blue green algae
c. Golden algae

b. Protists
d. Slime moulds

46. Nuclear membrane is absent in:
a. Nostoc
b. Penicillium
c. Agaricus
d. Volvox

(2012 Pre)

47. Which one single organism or the pair of organisms
is correctly assigned to its or their named taxonomic
(2012 Pre)
group?
a. Nostoc and Anabaena are examples of Protista
b. Paramecium and Plasmodium belong to the same
kingdom as that of Penicillium
c. Lichen is a composite organism formed from the
symbiotic association of an algae and a protozoan
d. Yeast used in making bread and beer is a fungus
48. The most abundant prokaryotes helpful to humans
in making curd from milk and in production of
(2012 Pre)
antibiotics are the ones categorized as:
a. Heterotrophic bacteria
b. Cyanobacteria
c. Archaebacteria
d. Chemosynthetic autotrophs
(2012 Pre)
49. Which statement is wrong for virus?
a. Antibiotics have no effect on them
b. All are parasites
c. All of them have helical symmetry
d. They have ability to synthesize nucleic acids and
proteins

50. Maximum nutritional diversity is found in the group:
(2012 Pre)

a. Plantae
c. Animalia

b. Fungi
d. Monera

51. In eubacteria, a cellular component that resembles
(2011 Pre)
eukaryotic cell is:
a. Cell wall
b. Plasma membrane
c. Nucleus
d. Ribosome
52. Organisms called Methanogens are most abundant
(2011 Pre)
in a:
a. Hot spring
b. Sulphur rock
c. Cattle yard
d. Polluted stream
53. Some hyperthermophilic organisms that grow in
highly acidic (pH) habitats belong to two groups:
(2010 Pre)

a. Cyanobacteria and diatoms
b. Protists and mosses
c. Liverworts and yeasts
d. Eubacteria and archaebacteria
54. Proteinaceous infectious particles causing diseases
(2010 Pre)
are:
a. Prions
b. Viroids
c. Viruses
d. Chlamydia
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55. Oxygenic photosynthesis occurs in:
(2009)
a. Chlorobium
b. Chromatium
c. Oscillatoria
d. Rhodospirillium

Choose the answer from the following options
a. B, C and F only
b. A, C and E only
c. A, D and E only
d. B, D and E only

(2009)
56. T.O. Diener discovered:
a. Bacteriophage
b. Infectious protein
c. Free infectious DNA d. Free infectious RNA

64. Which is common about Trypanosoma, Noctiluca,
(2006)
Monocystis and Giardia?
a. They are all parasites
b. They are all unicellular protists
c. They have flagella
d. They produce spores

(2008)
57. Which one is true about domain archaea?
a. They differ from both prokaryotes and eukaryotes
b. They completely differ from prokaryotes
c. They resemble eukaryote in all aspects
d. They have some novel features absent in other
prokaryotes and eukaryotes

58. Thermococcus, Methanococcus and Ethanobacteri(2008)
um exemplify:
a. Bacteria whose DNA is relaxed or positively
supercoiled but which has a cytoskeleton as well
as mitochondria
b. Bacteria that contain a cytoskeleton and ribosome
c. Archaebacteria that contain proteins homologous
to eukaryotic core histones
d. Archaebacteria that lack any histones resembling
those found in eukaryotes but whose DNA is
negatively supercoiled
59. Cellulose is major component of cell wall of: (2008)
a. Pseudomonas
b. Saccharomyces
c. Pythium
d. Xanthomonas
60. Which is wrong about Mycoplasma?
a. They are called PPLO
b. They are pleomorphic
c. They are sensitive to penicillin
d. They cause diseases in plants

(2007)

61. Which one is a slime mould?
a. Physarum
b. Rhizopus
c. Anabaena
d. Thiobacillus

(2007)

62. Which of the following is used as an atmospheric
(2007)
pollution indicator?
a. Lepidoptera
b. Lichens
c. Lycopersicon
d. Lycopodium
63. Which of the following environmental conditions
are essential for optimum growth of Mucor on a
(2006)
piece of bread?
A. Temperature about 25°C
B. Temperature about 5°C
C. Relative humidity of about 5%
D. Relative humidity of about 95%
E. A shaded place
F. A brightly illuminated place

65. Thalloid body of a slime mould (myxomycetes) is
(2006)
known as:
a. Mycelium
b. Protonema
d. Fruiting body
c. Plasmodium
66. Curing of Tea leaves is brought about by the activity
(2006)
of:
a. Fungi
b. Bacteria
c. Viruses
d. Mycorrhiza
67. The bacterium (Clostridium botulinum) that causes
(2006)
botulism is:
a. Obligate aerobe
b. Facultative aerobe
c. Facultative anaerobe d. Obligate anaerobe
68. There exists a close relationship between alga and
(2005)
fungus within a lichen. The fungus:
a. Provides protection, anchorage and absorption for
the algae
b. Provides food for alga
c. Releases oxygen for the alga
d. Fixes the atmospheric nitrogen for the alga
69. Auxospores and hormocysts are formed respectively
(2005)
by:
a. Some diatoms and several Cyanobacteria
b. Some Cyanobacteria and several diatoms
c. Several Cyanobacteria and several diatoms
d. Several diatoms and a few Cyanobacteria
70. Which unicellular organism has a macronucleus for
trophic function and one or more micronuclei for
(2005)
reproduction?
a. Euglena
b. Amoeba
c. Paramecium
d. Trypanosoma
(2005)
71. Barophilic prokaryotes:
a. Occur in water containing high concentration of
barium hydroxide
b. Grow slowly in alkaline frozen lakes at high
altitude
c. Grow and multiply in very deep marine sediments
d. Readily grow and divide in sea water enriched
with soluble salt of barium.
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72. Carbohydrates, the most abundant biomolecules, on
earth are produced by:
(2005)
a. Some bacteria, algae and green plants
b. Fungi, algae and green plants
c. All bacteria, fungi and algae
d. Viruses, fungi and bacteria
73. Flagella of prokaryotic and eukaryotic cells differ
(2004)
in:
a. Location in cell and mode of functioning
b. Microtubular organisation and type of movement
c. Microtubular organisation and function
d. Type of movement & placement in cell
74. Viruses that infect bacteria, multiply and cause their
(2004)
lysis are called:
a. Lipolytic
b. Lytic
d. Lysozymes
c. Lysogenic
75. Which of the following statements is not true for
(2004)
retroviruses?
a. Retroviruses carry gene for RNA-dependent
DNA polymerase
b. The genetic material in mature retroviruses is
RNA
c. Retroviruses are causative agents for certain kinds
of cancer in man
d. DNA is not present at any stage in the life cycle of
retroviruses
76. Lichens are well known combination of an alga and
(2004)
a fungus where fungus has:
a. An epiphytic relationship with the alga
b. A parasitic relationship with the alga
c. A symbiotic relationship with the alga
d. A saprophytic relationship with the alga
(2004)
77. Diversification in plant life appeared:
a. Due to abrupt mutations
b. Suddenly on earth
c. By seed dispersal
d. Due to long periods of evolutionary changes

78. When a fresh water protozoan possessing a
contractile vacuole, is placed in a glass containing
(2004)
marine water, the vacuole will:
a. Disappear
b. Increase in size
c. Decrease in size
d. Increase in number
79. Phenetic classification of organisms is based on:
(2004, 2003)

a. The ancestral lineage of existing organisms
b. Dendogram based on DNA characteristics
c. Sexual characteristics
d. Observable characteristics of existing organisms

80. A free living nitrogen-fixing cyanobacterium which
can also form symbiotic association with the water
(2004)
fern Azolla is:
a. Chlorella
b. Nostoc
c. Anabaena
d. Tolypothrix
81. Viruses are no more “alive” than isolated
(2003)
chromosomes because:
a. They require both RNA and DNA
b. They both need food molecules
c. They both require oxygen for respiration
d. Both require the environment of a cell to replicate
82. In which kingdom would you classify the archaea
and nitrogen-fixing organisms, if the five-kingdom
(2003)
system of classification is used?
a. Plantae
b. Fungi
c. Protista
d. Monera
83. Tobacco mosaic virus is a tubular filament of size:
(2003)

a. 300 × 10 nm
c. 300 × 20 nm

b. 300 × 5 nm
d. 700 × 30 nm

84. Which one of the following statements about viruses
(2003)
is correct?
a. Viruses possess their own metabolic system
b. All viruses contain both RNA and DNA
c. Viruses are obligate parasites
d. Nucleic acid of viruses is known as capsid
85. Mycorrhiza is an example of:
a. Symbiotic relationship
b. Ectoparasitism
c. Endoparasitism
d. Decomposers

(2003)

86. In five kingdom system, the main basis of
(2002)
classification:
a. Structure of nucleus
b. Mode of nutrition
c. Structure of cell wall d. Asexual reproduction
87. In bacteria, plasmid is:
a. Extra chromosomal material
b. Main DNA
c. Non functional DNA
d. Repetitive gene

(2002)

88. Which statement is correct for bacterial transduction?
(2002)

a. Transfer of some genes from one bacteria to
another bacteria through virus
b. Transfer of genes from one bacteria to another
bacteria by conjugation
c. Bacteria obtained its DNA directly
d. Bacteria obtained DNA from other external
source
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89. Lipids are insoluble in water because lipids
molecules are:
(2002)
a. Hydrophilic
b. Hydrophobic
c. Neutral
d. Zwitter ions
90. Organisms which obtain energy by the oxidation of
(2002)
reduced inorganic compounds are called:
a. Photoautotrophs
b. Chemoautotrophs
c. Saprozoic
d. Chemoheterotrophs
91. Cauliflower mosaic virus contains:
a. ss RNA
b. ds RNA
c. ds DNA
d. ss DNA

(2001)

92. What is true for cyanobacteria?
a. Oxygenic with nitrogenase
b. Oxygenic without nitrogenase
c. Non-oxygenic with nitrogenase
d. Non-oxygenic without nitrogenase

(2001)

93. Adhesive pad of fungi penetrate the host with the
(2001)
help of:
a. Mechanical pressure and enzymes
b. Hooke and suckers
c. Softening by enzymes
d. Only by mechanical pressure
94. First life on earth was:
a. Cyanobacteria
c. Autotrophs

(2001)

b. Chemohetrotrophs
d. Photoautotrophs

95. Plant decomposers are:
a. Monera and fungi
b. Fungi and plants
c. Protista and Animalia
d. Animalia and Monera
96. Enzymes not found in:
a. Fungi
c. Virus

(2001)

(2000)

b. Algae
d. Cyanobacteria

97. Virus are living because:
a. They multiply in host cells
b. Carry anaerobic respiration
c. Carry metabolic activity
d. Cause infection

(2000)

98. In most of the fungi, the food material is stored in
(2000)
the form of:
a. Starch
b. Proteins
c. Glycogen
d. Chitin
99. Lichens can be used as:
a. Bio-indicator for water and air pollution
b. Initial vegetation for waste lands
c. Source of wood
d. To check the air pollution

(1999)

(1999)
100. Plant pathogenic bacteria are mostly:
a. Gram (+ve) + Non spore forming
b. Gram (–ve) + Negative non spore forming
c. Gram (+ve) + spore forming
d. Gram (–ve) + spore forming

101. Diatomaceous earth is used as heat insulator in
boilers and steam pipes because the cell wall of
(1999)
diatom:
a. Composed of Iron
b. Composed of Silicon dioxide
c. Is conductor of heat
d. Is bad conductor of electricity
102. Indicator of water pollution:
a. E. Coli
b. Chlorella
c. Beggiatoa
d. Ulothrix

(1998)

103. Nucleic acid in HIV:
a. ss RNA
c. ss DNA

(1998)

b. ds RNA
d. ds DNA

104. According to five kingdom system, blue green algae
(1998)
belongs to:
a. Metaphyta
b. Monera
c. Protista
d. Algae
105. Which of the following survives a temperature of
(1998)
104°C to 106°C?
a. Marine Archaebacteria
b. Hot water spring thermophiles
c. Seeds of angiosperms
d. Eubacteria
106. Transduction in bacteria carried out by:
a. Bacteriophage
b. B.G.A.
c. Mycoplasma
d. Rickettsiae

(1998)

107. Modern farmer’s can increase the yield of paddy
(1998)
upto 50% by the use of:
a. Cyanobacteria
b. Rhizobium
c. Cyanobacteria in Azolla pinnata
d. Farm yard manure
108. Viruses posses:
a. Ribosomes to synthesize protein
b. Organelle for its vital mechanism
c. Either DNA or RNA
d. None of these

(1997)

109. Which of the following is free-living aerobic nonphotosynthetic nitrogen-fixing bacterium? (1997)
a. Nostoc
b. Azospirillum
c. Rhizobium
d. Azotobacter
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110. The hereditary material present in the bacterium
E. coli is:
(1997)
a. Single-stranded DNA
b. Double-stranded DNA
c. DNA
d. RNA
111. Genes are packaged into a bacterial chromosome
(1997)
by:
a. Acidic protein
c. Histones

b. Actin
d. Basic protein

112. Most of the lichens consist of:

(1997)

a. Green algae and Ascomycetes
b. Brown algae and higher plant
c. Blue green algae and Basidiomycetes
d. Red algae and Ascomycetes
113. What is the genetic material in Influenza virus?
(1996)

a. Double helical DNA
c. Single helix DNA

b. RNA
d. None of these

114. BGA (blue green algae) are included in which of the
(1996)
following groups?
a. Bryophytes
c. Protista

b. Prokaryotes
d. Fungi

115. Azotobacter and Bacillus polymyxa are the examples
(1996)
of:
a. Pathogenic bacteria
b. Decomposers
c. Symbiotic N2 fixer
d. Non-symbiotic N2 fixer

120. The tailed bacteriophages are:
a. Motile on surface of bacteria
b. Non-motile
c. Motile on surface of plant leaves
d. Actively motile in water

(1995)

121. A large number of organic compounds can be
(1995)
decomposed by:
a. Azotobacter
b. Chemolithotrophs
c. Mycoplasma
d. Pseudomonas
122. The black rust of wheat in a fungal disease caused
(1995)
by:
a, Albugo candida
b. Puccinia graminis tritici
c. Melampsora lini
d. Claviceps purpurea
123. Tobacco mosaic virus (TMV) genes are:
a. Single stranded RNA
b. Double stranded DNA
c. Proteinaceous
d. Double stranded RNA

(1994)

124. Phylogenetic classification is one which is based on:
(1994)

116. Which are the sex organs provided in some bacteria?
(1996)

a. Sex pili
c. Circular DNA

(1996)
119. Mycorrhiza is correctly described as:
a. Parasitic association between roots and some fungi
b. Symbiotic relationship between fungi and roots of
some higher plants
c. Symbiosis of algae and fungi
d. Relation of ants with the stem of some trees

b. Plasmid
d. Gametes

117. Which type of DNA is found in bacteria?

(1996)

a. Circular free DNA
b. Membrane bound DNA
c. Straight DNA
d. Helical DNA
118. Which one of the following statement about lichens
(1996)
is wrong?
a. These grow very rapidly (2 cm per day)
b. They show fungal and algal symbiotic
relationships
c. Some of its species are eaten by reindeers
d. These are pollution indicators

a. Overall similarities
b. Utilitarian system
c. Habits of plants
d. Common evolutionary descent
(1994)
125. The protists have:
a. Only free nucleic acid aggregates
b. Membrane bound nucleoproteins lying embedded
in the cytoplasm
c. Gene containing nucleoproteins condensed together
in loose mass
d. Nucleoprotein in direct contact with the rest of the
cell substance

126. Organisms, which fix atmospheric nitrogen in the
(1994)
soil, fall under the category of:
a. Bacteria
b. Green algae
c. Soil fungi
d. Mosses
127. Transduction in bacteria is mediated by:
a. Plasmid vectors
b. Phage vectors
c. Cosmids
d. F-factors

(1994)
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128. A non-photosynthetic aerobic nitrogen fixing soil
bacterium is:
(1994, 1990)
a. Rhizobium
c. Azotobacter

b. Clostridium
d. Klebsiella

129. Mycorrhiza exhibits the phenomenon of:
a. Parasitism
c. Antagonism

(1994)

b. Symbiosis
d. Endemism

130. Many blue-green algae occur in thermal springs (hot
water springs). The temperature tolerance of these
(1994)
algae have been attributed to their:
a. Mitochondrial structure
b. Importance of homopolar bonds in their proteins
c. Cell wall structure
d. Modern cell organisation
131. Schizont stage of Plasmodium occurs in human
(1993)
cells:
a. Erythrocytes
b. Liver cells
c. Erythrocytes and liver cells
d. Erythrocytes, liver cells and spleen cells

b. Trypanosoma
d. Plasmodium

137. Organisms which are indicator of SO2 pollution of
(1992)
air:
a. Mosses
c. Mushrooms

b. Lichens
d. Puffballs

138. An important criterion of modern day classification
(1991)
is:
a. Resemblances in morphology
b. Anatomical and physiological traits
c. Breeding habits
d. Presence or absence of notochord

a. Chemosynthetic bacteria
b. Pathogenic bacteria
c. Symbiotic bacteria
d. Mould
140. Which one belongs to Monera?

133. Genophore/bacterial genome or nucleoid is made of:
(1993)

a. Histones and non-histones
b. RNA and histones
c. A single double stranded DNA
d. A single stranded DNA
134. Escherichia coli is used extensively in biological
(1993)
research as it is:
a. Easily cultured
b. Easily available
c. Easy to handle
d. Easily multiplied in host
135. The part of life cycle of malarial parasite Plasmodium
vivax, that is passed in female Anopheles is: (1992)
a. Sexual cycle
b. Pre-erythrocytic schizogony
c. Exoerythrocytic schizogony
d. Post-erythrocytic schizogony

a. Neither syngamy nor reduction division
b. Distinct chromosomes are absent
c. No conjugation
d. No exchange of genetic material

139. Name the organisms which do not derive energy
(1991)
directly or indirectly from sun:

132. If all ponds and puddles are destroyed, the organism
(1993)
likely to be destroyed is:
a. Leishmania
c. Ascaris

136. Bacteria lack alternation of generation because there
(1992, 1991)
is:

a. Amoeba
c. Gelidium

(1990)

b. Escherichia
d. Spirogyra

141. System of classification used by Linnaeus are:(1989)
a. Natural system
b. Artificial system
c. Asexual system
d. Phylogenetic system
142. Artifical system of classification was first used by:
(1989)

a. Linnaeus
c. Pliny the Edler

b. de Candolle
d. Bentham and Hooker

143. Lichens indicate SO2 pollution because they: (1989)
a. Show association between algae and fungi
b. Grow faster than others
c. Are sensitive to SO2
d. Flourish in SO2 rich environment
144. Classification given by Bentham and Hooker is:
(1988)

a. Artificial
c. Phylogenetic

b. Natural
d. Numerical
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Answer Key
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

a

a

c

d

c

c

b

b

d

a

c

d

b

d

c

c

c

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

d

d

c

c

c

a

d

d

a

c

b

d

d

b

d

d

c

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

b

c

a

b

c

b

c

a

a

c

a

a

d

a

c

d

b

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

c

d

a

c

d

d

c

c

c

a

b

c

b

c

b

d

a

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

d

c

c

a

b

b

d

c

d

a

d

c

d

d

c

c

a

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

b

a

a

b

b

c

a

a

b

a

c

a

c

d

d

b

a

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

a

b

b

a

c

c

d

b

d

a

b

b

d

a

a

a

b

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

b

d

b

a

d

b

a

b

c

b

b

c

d

c

a

a

a

137

138

139

140

141

142

143

144

b

b

a

b

b

a

c

b

Explanations
1. (a) NCERT (XI) Ch - 2, Pg. 27
Viroids are new infectious agents which are smaller than
viruses and cause potato spindle tuber disease. They are
made up of circular single stranded RNA and lack protein
coat.
2. (a) NCERT (XI), Ch - 2, Pg. 19
Cyanobacteria (also referred to as blue-green algae) have
chlorophyll a similar to green plants and are photosynthetic
autotrophs. Some of these organisms can fix atmospheric
nitrogen in specialised cells called heterocysts, e.g.,
Nostoc and Anabaena
3. (c) NCERT (XI) Ch - 2, Pg. 27
Infective constituent in viruses is the genetic material
either DNA or RNA, not protein.
4. (d) NCERT (XI) Ch - 2, Pg. 22 & 24
Yeast is an unicellular sac fungus. It lacks filamentous
structure or hyphae.
5. (c) NCERT (XI) Ch - 2, Pg. 22
Protozoans like sporozoa have no movement and they do
not possess pseudopods, flagella or cilia.

6. (c) NCERT (XI) Ch - 2, Pg. 24
In Agaricus, the basidiospores (or meiotic spores) are
produced on probasidial cells exogenously or externally.
7. (b) NCERT (XI) Ch - 2, Pg. 19
Green
sulphur
bacteria
perform
anoxygenic
photosynthesis. They mainly use sulfide ions as electron
donors.
8. (b) NCERT (XI) Ch - 2, Pg. 20
Diatoms are the most common phytoplankton in the
ocean. They utilise inorganic nutrients to form proteins,
fats and provide food for various sea creatures.
9. (d) NCERT (XI) Ch - 2, Pg. 22
Ciliates contain two types of nuclei - somatic macronucleus
and germline micronucleus.
10. (a) NCERT (XI) Ch - 2, Pg. 19
Archaebacteria are special since they live in some of
the most harsh habitats such as extreme salty areas
(halophiles), hot springs (thermoacidophiles) and marshy
areas (methanogens).
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11. (c) NCERT (XI) Ch - 2, Pg. 20
Mycoplasmas are organisms without a cell wall. They are
the smallest living cells known. They can survive without
oxygen. Many are pathogenic in animals and plants.
12. (d) NCERT (XI) Ch - 2, Pg. 27
Viroids are sub-viral agents as infectious RNA particles,
without protein coat.
13. (b) NCERT (XI) Ch - 2, Pg. 22
Flagellated protozoans: They are either free-living or
parasitic. They have flagella. The parasitic forms cause
diseases such as sleeping sickness. E.g., Trypanosoma.
14. (d) NCERT (XI) Ch - 2, Pg. 20

23. (a) NCERT (XI) Ch - 2, Pg. 17
The cell walls of fungi are composed of chitin (N-acetyl
glucosamine) and polysaccharides.
24. (d) NCERT (XI) Ch - 2, Pg. 27
In 1971, T.O. Diener discovered a new infectious agent
that was smaller than viruses and caused potato spindle
tuber disease. It was found to be a free RNA; it lacked
the protein coat that is found in viruses, hence the name
viroid. The RNA of the viroid is of low molecular weight.
25. (d) NCERT (XI) Ch - 2, Pg. 23 and 24
Mucor - Phycomycetes

Bacteria reproduce mainly by fission.

Agaricus - Non - parasitic fungus

15. (c) NCERT (XI) Ch - 2, Pg. 24

Phytophthora - Septate mycelium

Ascomycetes are commonly known as sac-fungi, the
ascomycetes are mostly multicellular, e.g., Penicillium,
Claviceps and Neurospora.
16. (c) NCERT (XI) Ch - 2, Pg. 26
The protein coat of virus is called capsid; made of small
subunits called capsomeres, protects the nucleic acid.
17. (c) NCERT (XI) Ch - 2, Pg. 20
The walls of diatoms are embedded with silica and thus
the walls are indestructible.
18. (d) NCERT (XI) Ch - 2, Pg. 19
Methanogens belong to Archaebacteria and are present
in the gut of several ruminant animals such as cows and
buffaloes and they are responsible for the production of
methane (biogas) from the dung of these animals.
19. (d) NCERT (XI) Ch - 2, Pg. 22
The cell walls of fungi are composed of chitin and
polysaccharides. The green plants had a cellulosic cell
wall.
20. (c) NCERT (XI) Ch - 2, Pg. 19
Methanogens are present in the gut of several ruminant
animals such as cows and buffaloes and they are
responsible for the production of methane (biogas) from
the dung of these animals.
21. (c) NCERT (XI) Ch - 2, Pg. 20
All single-celled eukaryotes are placed under Protista.
Chrysophytes, Euglenoids, Dinoflagellates and Slime
moulds are included in the kingdom Protista.
22. (c) NCERT (XI) Ch - 2, Pg. 19
Eubacteria are also known as true bacteria. They are
characterised by the presence of a rigid cell wall, and if
motile, a flagellum.

Alternaria - Absence of sexual reproduction
(Deuteromycetes)
26. (a) NCERT (XI) Ch - 2, Pg. 19
Some of the methanogens (archaebacteria) live as
symbionts (e.g., Methanobacterium) inside rumen of cow,
buffaloes and helpful to the ruminants in fermentation of
cellulose.
27. (c) NCERT (XI) Ch - 2, Pg. 19
Vaucheria and Volvox are eukaryotes (Plant kingdom)
while Mucor is a fungi (phycomycetes) and eukaryote but
Anabaena is a prokaryote. Prokaryotes lack nucleus.
28. (b) NCERT (XI) Ch - 2, Pg. 24
Many members of Ascomycetes like morels and truffles
are edible and are considered delicacies.
29. (d) NCERT (XI) Ch - 2, Pg. 20
Chrysophytes: Groups under Protista includes diatoms and
Golden algae (desmids). They are found in fresh as well as
marine environments in diatoms. The cell wall form two thin
overlapping shells which fit together like soap box.
30. (d) NCERT (XI) Ch - 2, Pg. 27
Lichens serve as indicator of air pollution, as they are very
sensitive to air pollution, especially SO2 pollution.
31. (b) NCERT (XI) Ch - 2, Pg. 20
Mycoplasma are organisms that completely lack cell wall.
They are the smallest living cells known and can survive
without oxygen.
32. (d) NCERT (XI) Ch - 2, Pg. 27
In 1971, T.O Diener discovered a new infectious agent
namely viroid which is smaller than virus.
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33. (d) NCERT (XI) Ch - 2, Pg. 24
Deuteromycetes is an artificial class of fungi which
includes all those fungi in which sexual stage is not
known. They are commonly known as imperfect fungi.
34. (c) NCERT (XI) Ch - 2, Pg. 17-18
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46. (a) NCERT (XI) Ch - 2, Pg. 19
Nuclear membrane is absent in Nostoc (prokaryote) while
remaining three are eukaryotes.
47. (d) NCERT (XI) Ch - 2, Pg. 23

Animal’s cells do not have cell wall.

The dough, which is used for making bread, is fermented
using baker’s yeast (Saccharomyces cerevisiae).

Agaricus (mushroom) is an edible fungi.

Nostoc and Anabaena are examples of algae.

Prokaryotic cells lack nuclear membrane envelope.

Lichen is a composite organism formed from the symbiotic
association of an algae and a fungi.

35. (b) NCERT (XI) Ch - 2, Pg. 26
Genetic material of virus is enclosed by the protein coat.
36. (c) Sea fan (Gorgonia) belongs to kingdom Animalia, as it is a animal so it lacks cell wall. BGA (Blue
Green Algae), cyanobacteria and Saccharomyces have
cell wall.
37. (a) NCERT (XI) Ch - 2, Pg. 27
Lichens are good air pollution indicator.
38. (b) NCERT (XI) Ch - 2, Pg. 17
Main criteria for classification used by R.H. Whittakar
includes cell structure, thallus organization, mode of
nutrition, reproduction and phylogenetic relationship.
39. (c) Amanita muscaria has hallucinogenic property.
40. (b) NCERT (XI) Ch - 2, Pg. 19
Archaebacteria differ from other bacteria in having a
different cell wall structure.
41. (c) NCERT (XI) Ch - 2, Pg. 26, Fig 2.6 (a)
42. (a) NCERT (XI) Ch - 2, Pg. 19
Chroma (coloured/pigmented) + phores (cells). These are
light - reflecting, pigment containing cells or group of
cells. In cyanobacteria, chlorophyll a is present but unlike
plants, these chlorophylls are found in chromatophores
instead of cell organelle chloroplast.
43. (a) NCERT (XI) Ch - 2, Pg. 18
Chlamydomonas and Chlorella are green-algae that
belong to kingdom Plantae, division Algae and class
Chlorophyceae. In five - kingdom classification, they
were placed in kingdom Protista.
44. (c) NCERT (XI) Ch - 2, Pg. 19
Photosynthetic autotrophs are Nostoc, Porphyra, Wolfia,
Chara; Nitrosomonas & Nitrobacter are chemosynthetic
autotrophs.
45. (a) NCERT (XI) Ch - 2, Pg. 19
The Cyanobacteria are also referred to as Blue green algae
(BGA). It belongs to Eubacteria.

Paramoecium belongs to ciliated protozoan’s
Plasmodium belongs to sporozoans
to ascomycetes

Penicillium belongs

48. (a) NCERT (XI) Ch - 2, Pg. 20
Heterotrophic bacteria are the most abundant in nature. The
majority are important decomposers. Many of them have
a significant impact on human affairs. They are helpful in
making curd from milk, production of antibiotics, fixing
nitrogen in legume roots.
49. (c) NCERT (XI) Ch - 2, Pg. 26
Viruses are of different symmetry, not all viruses have
helical symmetry.
50. (d) Monerans have maximum nutritional diversity
as some of them are autotrophs, heterotrophs, saprophytes,
parasitic, symbiotic (Anabaena), commensalism &
mutualism.
51. (b) NCERT (XI) Ch - 2, Pg. 19
In Eubacteria, a cellular component that resembles
eukaryotic cell is plasma membrane.
52. (c) NCERT (XI) Ch - 2, Pg. 19
Methanogens are archaebacteria, found in marshy areas.
They are present in the gut of several ruminant animals.
53. (d) NCERT (XI) Ch - 2, Pg. 19
Special cell wall structure of archaebacteria and eubacteria
makes them survive under extreme conditions.
54. (a) NCERT (XI) Ch - 2, Pg. 27
A prion is an infectious agent composed entirely of
protein. Prion is neither bacterial nor fungal. It has no
genetic material.
55. (c) Chlorobium (Green sulphur bacteria), Rhodospirillum
(purple non-sulphur bacteria), Chromatium perform
anoxygenic photosynthesis.
56. (d) NCERT (XI) Ch - 2, Pg. 27
T.O. Diener discovered viroids in 1971. Viroids are virus
with their protein coats off. Genetic material of viroids is
RNA that is not enclosed by proteineous envelope.
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57. (d) NCERT (XI) Ch - 2, Pg. 19
It is primitive prokaryote. Its ribosomal ribonucleotids
16S rRNA are different from other organisms.
58. (c) Protein of Archaebacteria closely resembles the
eukaryotic cell in the mechanism of protein synthesis,
structural protein and RNA compliments of the ribosomes.
Thermococcus, Methanococcus and Methanobacterium
are archaebacteria.
59. (c) Pythium belongs to class oomycetes. It is a
facultative parasite of algae. Mycelium is coenocytic.
Hyphal wall contain chitin and cellulose.
60. (c) NCERT (XI) Ch - 2, Pg. 20
They are insensitive to Penicillin due to absence of cell
wall while their growth is inhibited by the tetracycline.
61. (a) NCERT (XI) Ch - 2, Pg. 21
Physarum is a slime mould. Rhizopus is fungus. Anabaena
and Thiobacillus are Monerans.
62. (b) NCERT (XI) Ch - 2, Pg. 27
Lichens can be used as an atmospheric pollution indicator.
They do not grow in areas that are polluted, as they are
sensitive (especially phycobiont) to oxides of nitrogen
and sulphur, hence unable to synthesise organic food and
do not grow well.

70. (c) Paramoecium has 2 kinds of nuclei - macronucleus
(a large ellipsoidal nucleus) and micronucleus (small
nucleus). Both contain the full hereditary material. Smaller
nucleus is responsible for reproduction, i.e., serves as
signalling organelle for asexual reproduction. The bigger
nucleus is director of the cell’s activities.
71. (c) Barophilic prokaryotes are facultatively
anaerobic bacteria. They grow and multiply in very deep
marine sediments. Most basophiles grow better at a pH of
8.5 or higher.
72. (a) Chemosynthetic bacteria, photosynthetic
bacteria produce carbohydrates by oxidising compounds
other than H2O.
73. (b) Eukaryotic & prokaryotic flagella serve similar
functions but their structure & dynamics (movement) are
completely different. Eukaryotic flagella are microtubule
based structure, and are anchored at cell membrane by
centrioles. Prokaryotic flagella are made up of protein
flagellin. Prokaryotic flagella show rotatory movement
while bending movement is shown by eukaryotic flagella.
74. (b) There are two cycle of reproductions in viruses:
1. Lysogenic cycle, in which nucleic acid of viruses are
integrated into host’s genome & replicated.

Lepidoptera: It is insect order.

2. Lytic cycle, where virus infect bacteria, multiply and
destruct the cell & its membrane.

Lycopersicon: It is scientific name of tomato.

Lipolysis: Breakdown of fats/lipids.

Lycopodium: It is an pteridophyte.

Lysozymes: Enzymes that cause lysis of bacterial cell.

63. (c) Mucor grows well in high temperature, high
relative humidity and shady place.

75. (d) In retroviruses, genetic material RNA is
converted into DNA by enzyme reverse transcriptase.
Thus, retroviruses have DNA as an intermediate.

64. (b) They are all unicellular eukaryotes (Protista)
65. (c) Under suitable conditions, slime moulds form
an aggregation called plasmodium which may grow over
several feets. During unfavorable conditions, plasmodium
differentiates and forms fruiting bodies bearing true spore.

76. (c) In lichens, fungi and algae both are benefitted and
live together as symbionts. Algae, being photosynthesiser,
provide constant supply of food and fungus absorb water
and nutrients for algae.

66. (b) The curing of tea leaves is done by Mycrococcus
candidans. Mycrococcus is a gram positive aerobic
bacterium which is a member of micrococcaceae.

77. (d) Since a long time, plants are dispersed throughout
the surface of earth. All kind of evolutionary changes and
factors, during this long period, led to a great diversity in
plant kingdom that we can see today.

67. (d) Bacterium Clostridium botulinum is obligate
anaerobe means they cannot survive in the presence of
oxygen.
68. (a) Lichen → Close association of alga and fungus.
Fungus transports water and minerals to the algal partner
while algal partner provides food and shelter to the fungi.
69. (d) During sexual reproduction, several diatoms
produce specialised cells called auxospores. Hormocyst
are the specialised structures found in some cyanobacteria
which helps in reproduction.

78. (a) In marine water, water in medium is more
concentrated than inside environment of fresh water
protozoan cell. Such condition will result in disappearance
of contractile vacuole.
79. (d) Phenetic taxonomy is based on overall similarity,
usually morphology of organisms being classified.
80. (c) N2 - fixing cyanobacterium Anabaena along with
fern Azolla spp. serve as a good biofertiliser. Together as
symbionts, they increase the yield of paddy fields.
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81. (d) Viruses, like chromosomes, require the
machinery of cell to replicate & synthesise proteins as
they lack their own environment of replication.
82. (d) According to five - kingdom classification, all
prokaryotic cells have been classified under kingdom
Monera.
83. (c) TMV are ~ 300 nm in length & ~ 18 nm in
diameter.
84. (c) Virus has either DNA or RNA as genetic
material and a protein coat called capsid. They lack their
own metabolic system & thus depend on host cell for their
replication. Virus infect the host cell, replicate through it
and therefore called as obligate parasites.
85. (a) Mycorrhiza is an example of symbiotic
relationship between fungi and roots of higher plants.
They together live as one entity and thus are called
symbionts. They are mutually beneficial for each other.
86. (b) Mode of nutrition is one of the main criteria
for classification used by R.H. Whittaker. Others include
cells structure, thallus organisation, reproduction and
phylogenetic relationships.
87. (a) Plasmid is circular, independent and extra
chromosomal DNA found in cytoplasm of bacterial cell.
Genes carried in plasmids provide bacteria with genetic
advancements such as antibiotic resistance.
88. (a) Transduction is one of the methods of
introduction of foreign gene into a cell. In this method,
virus is used to transfer genes from one cell / bacteria to
other cell / bacteria.
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94. (b) Chemoheterotrophs obtain their energy from
organic compounds. Past experiments have demonstrated
that conditions present on primitive earth favoured the
formation of organic compounds.
95. (a) Most of the decomposers lie under the kingdoms
monera and fungi. There are many bacteria and fungi,
that decompose the dead parts of plant and break the
organic compound into inorganic compounds, called plant
decomposers.
96. (c) Viruses lack their own metabolic system and
thus they contain only genes for enzymes. Enzyme
are formed in host cell using the host cell machinery.
Therefore, enzymes are absent in viruses.
97. (a) Viruses have ability to replicate and make its
own copies using host cell machinery. Due to this means
of reproduction, they are called living.
98. (c) Glycogen is the chief storage form in most of the
fungi.
99. (d) Lichens are useful bioindicators for air pollution,
especially SO2 pollution, since they derive water and
essential nutrients mainly from atmosphere rather than
from the soil.
100. (d) Most of the phytopathogenic (plant pathogen)
bacteria have thin cell wall & do not accept the Gram
stain, thus, they are Gram -ve and form spores.
101. (b) Cell walls of diatoms are embedded with silica
and thus they are indestructible.

89. (b) Lipids are hydrophobic, i.e., non-polar. They
don’t interact with water and remain clumped together,
apart from the water molecules.

102. (a) E. coli is a member of the faecal coliform group
and is a more specific indicator of faecal pollution in
water. E.coli indicates the bacteriological quality of water.

90. (b) Autotrophs are organisms who produces their
own food. They can be photoautotroph or chemoautotrophs.
Organism who synthesise their own food by deriving
energy from sunlight are called photoautotroph, whereas
organisms that derive energy from inorganic compounds
to synthesise food are called chemoautotrophs.

103. (a) Human Immuno deficincy virus is a retrovirus.
Nucleic acid found in HIV is ss RNA (single stranded RNA).

91. (c) Genetic material of cauliflower mosaic virus is a
double stranded DNA molecule.
92. (a) Cyanobacteria are capable of fixing atmospheric
N2 in presence of sunlight. Nitrogenase, enzyme complex
that is responsible for fixing N2 in cyanobacteria,
is sensitive to oxygen & require a near - to - anoxic
environment. These bacterias can produce oxygen through
photosynthesis and thus called oxygenic.
93. (a) Through adhesive pads, the fungus can exert
intrusive force necessary to penetrate host and certain
enzyme present in pads softens the surface of host,
thereby, facilitates its attachment to host.

104. (b) Cyanobacteria (blue-green algae) being unicellular
and prokaryotic belong to kingdom Monera of five kingdom classification given by R. H. whittaker.
105. (b) Thermophiles live in a habitat where temperature
exceeds 100°C and therefore these bacteria can survive in
hot springs.
106. (a) Bacteriophage is a virus that infect bacteria.
During this infection, these viruses transfer the genetic
material from one bacteria to another, a process called
transduction.
107. (c) Azolla is a floating fern, which contains N2 fixing cyanobacterium Anabaena as endosymbiont. It
has been used to control mosquito larvae in rice fields and
cyanobacteria fixed the atmospheric nitrogen and improve
the fertility of rice paddy fields.
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108. (c) Cell organelles in viruses are absent and they
contain enfolded genetic material inside a protein coat.
That genetic material can be DNA or RNA, depending
on virus. Ribosomes & other organelles are absent, that’s
why, viral protein synthesis takes place inside the host cell
after infection.
109. (d) Azotobacter respires aerobically and bind N2,
which is inaccessible to plants, & release it in form of
NH4+ into soil. They are free-living soil microbes.
110. (b) E.coli has genetic material in the form of DNA.
Two strands of DNA are helically bound to each other
and form a complete DNA molecule. These are further
supercoiled to form chromosomes.
111. (d) DNA contains gene & are supercoiled to
form chromosome. These DNA molecules are acidic in
nature due to presence of negative charge of phosphates.
Therefore, proteins that are basic in nature bind to DNA
& help them in super coiling. Histones are also basic
proteins present in eukaryotes.
112. (a) Green algae are photosynthetically most active
autotroph. They provide food to its fungal component
Ascomycetes. Mostly the lichens are formed of green
algae & Ascomycetes.
113. (b) Influenza disease is caused by Haemophilus
influenza virus. This virus is retrovirus & thus contains
RNA as genetic material.
114. (b) Blue-green algae are unicellular organisms
classified in kingdom monera. Individuals belongs to Monera
have prokaryotic cell & thus they are called prokaryotes.
115. (d) Azotobacter & B. polymyxa are N2 - fixing
bacteria. They are free-living microbes and thus do not
exhibit symbiosis.
116. (a) During conjugation, conjugative pili allow for
DNA transfer between bacteria. They are sometimes
called ‘sex pili’ in analogy to sexual reproduction, because
they allow for the exchange of genes via the formation of
mating pairs.
117. (a) Bacteria have prokaryotic cell. Their genetic
material (DNA) is not bounded by any membrane and
remains free in the cell. Mostly bacteria possess circular
DNA.
118. (a) Lichens grow very slowly, some species more
slowly than others. Rates of growth can vary from 0.5 mm
per year to 500 mm per year.
119. (b) Mycorrhiza is an example of symbiotic
relationship that established between fungi and roots of
higher plants. In this relationship, fungi absorb water &
nutrients for plants & itself get shelter & food from plants.
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120. (b) Caudovirales, also known as tailed bacteriophages,
are non-motile.
121. (d) Pseudomonas is a Gram-negative bacteria that
live in the soil and decaying matter.
122. (b) Many of the fungi depends on living plants and
animals as parasites. In wheat, a disease of black rust is
caused by fungus Puccinia graminis tritici.
123. (a) ssRNA is present as a genetic material in
Tobacco mosaic virus (TMV). TMV cause disease in
plants of tobacco. In general, virus that infect plants have
single stranded RNA as in TMV.
124. (d) Phylogenetic classification is classification of
organisms based on their assumed evolutionary histories
and relationships. This system name only clades, i.e.,
group of organisms descended from a common ancestor.
125. (b) Protistans include unicellular eukaryotes. Being
eukaryotic, they contain true nucleus, i.e., genetic material
is membrane bound & exist as a separate entity in cytoplasm of the cell.
126. (a) Many bacteria fix the atmospheric nitrogen
present in soil and are called N2 fixing bacteria, e.g.,
Nostoc, Anabaena, Pseudomonas, etc.
127. (b) Phage vectors are cloning vectors formed of
bacteriophage, a virus that infects bacteria. Genes that are
needed to transfer into bacteria, are intergrated in phage
DNA and using these transformed bacteriophages, the
bacteria are infected & transducted with gene of interest .
128. (c) Azotobacter is a bacteria present in soil. In
presence of oxygen, this bacteria fixes the atmospheric
nitrogen present in soil and convert it in a form that can be
absorbed by plants & thus animals.
129. (b) Fungi live as symbionts in association with
roots of higher plants called mycorrhiza. They both
depend on each other and live tog ether, hence exhibit the
phenomenon of symbiosis.
130. (b) Cell walls of blue-green algae residing in
thermal springs are so rigid and protect the cell from
high temperature. This modification in cell wall structure
increases the tolerance of blue - green algae towards high
temperature.
131. (c) Schizogony is the process of asexual reproduction
by which Plasmodium undergoes asexual multiplication in
liver cell and RBCs of human. These asexually multiplied
stage of sporozoites of Plasmodium in erythrocytes (RBCs)
and liver cells are called schizont stage.
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132. (d) Female Anopheles mosquitoes are definitive hosts
harbouring sexual reproduction stage of Plasmodium. 3
stages of life cycle of Anopheles mosquito - egg, larva and
pupa - are aquatic. Therefore, if all ponds and puddles will
be destroyed then population of Anopheles will be affected
resulting in incompletion of life cycle of Plasmodium.
133. (c) Histones are found in eukaryotes to form
coiling unit nucleosome, whereas, in prokaryotes some
basic proteins assist in coiling of their genetic material.
Bacterial DNA is double stranded and is present as a
single molecule.
134. (a) E.coli is used as model organism for
prokaryotes. Bacteria E.coli can be easily grown in
laboratory and has a life cycle of 24 hours. Thus, it is
very easy for scientist to culture this organism and use
for biological researches.
135. (a) Sexual phase of life cycle of malarial parasite
takes place in female Anopheles mosquito, whereas
asexual multiplication and growth of plasmodium is a
feature of life cycle in human host cells.
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138. (b) Modern day classification is based on not only
the morphological but also physiological, anatomical,
reproductive and phylogenetic similarities.
139. (a) Chemosynthetic
bacteria
use
inorganic
molecules as a source of energy & convert them into
organic substances. They do not perform photosynthesis
like plants & thus do not depend directly / indirectly on
sun for energy needs.
140. (b) Monera includes all bacteria. Escherichia is a
genus of kingdom Monera & is a rod-shaped, facultative
anaerobic bacteria. Gelidium & Spirogyra are algae,
belongs to kingdom plantae. Amoeba is a protozoan
classified under kingdom protista
141. (b) Ordering of organisms into groups on the basis of
non-evolutionary features, e.g., grouping plants according
to their number and position of stamens, styles & stigmas.
This type of classification system is called Artificial
system of classification used by Carolus Linnaeus.
142. (a) Carolus Linnaeus used the Artificial system
of classification. He classified the plants on the basis of
number of stamens & their cohesion. This system was
easy to use because a few characters had to be recognised.

136. (a) Bacteria exchange their genetic material
through conjugation but they lack alternation of
generation as there is no syngamy or meiosis takes
place in bacteria.

143. (c) Lichens are sensitive to SO2 present in
atmosphere, therefore they serve as a bioindicator of air
pollution. In polluted areas, Lichens do not grow.

137. (b) Lichens are very good pollution indicators
as they do not grow in polluted areas. They are useful
bioindicators for SO2 pollution since they derive their
water and essential nutrient mainly from atmosphere.

144. (b) The concept of Natural classification was
initiated by Michael Adanson and used by Bentham
and Hooker. They analyzed the overall similarity for
determining the relationship amongst taxa.

