


















Solved
Paper

Maharashtra HSC Exam
March 2017

Set No. J-573
Biology

Time : 3 Hours Max. Marks : 70

General Instructions :
Note : (1) All questions are compulsory.
 (2) Draw neat and labelled diagrams wherever necessary.
 (3) Figures to the right indicate full marks.
 (4) Answers to the question in Section - I and Section - II must be written in two separate answer books
 (5) Questions from Section - I attempted in the answer book of Section - II and vice-versa will not be assessed / 

not be given any credit.
 (6) Answer to every new question must be started on a new page.

 SECTION - I  

[BOTANY]
 1. Select and write the most appropriate answer from the given alternatives (along with its alphabets) for each sub- 

question :   [7]
  (i) The genotype of human blood group B is ____________
   (a) IAi (b) IBi
   (c) IAIA (d) ii
  (ii) Breakdown of detritus into smaller particles is called
   (a) fragmentation (b) leaching
   (c) catabolism (d) humification
  (iii) In Brassica (rapeseed, mustard) ___________ variety is resistant to Aphids.
   (a) Pusa A-4 (b) Pusa Gaurav
   (c) Pusa Sawni (b) Pusa Shubra
  (iv) The antibiotic chloromycetin is obtained from __________
   (a) Sclerotiana libertine (b) Aspergillus niger
   (c) Streptomyces griseus (d) Streptomyces venezuelae
  (v) The __________ enzyme is used to cut DNA at specific point.
   (a) DNA polymerase (b) Alkaline phosphatase
   (c) restriction endonuclease (d) DNA ligase
  (vi) R.Q. for proteins is about
   (a) 0.7 (b) 0.8
   (c) 0.9 (d) 1.0
  (vii) Ozone depletion is occuring widely in the stratosphere, it leads to ozone hole caused mainly due to __________
   (a) ethylene (b) methane
   (c) CFCs (d) CO2

 

  2. (A) Answer each question in 'one' sentence only (6) [12]
   (i) Give an example of the source of thermostable enzyme DNA polymerase.
   (ii) Give an example of the non-edible or poisonous mushroom, studied by you.
   (iii) Name the secondary metabolities in catharanthus nexus. 
   (iv) What is meant by ecological succession ?
   (v) Name the organism and enzyme which bring about alcoholic fermentation of sucrose.
   (vi) Enlist any 'two' floral adaptations in salvia.
  (B) Give schematic representation of carbon cycle. (2)



10  ] Oswaal Maharashtra HSC Question Bank, BIOLOGY, Class-XII

  (C) Attempt any TWO of the following :   (4)
   (i) What is a 'test cross' ? Explain significance of a test cross.
   (ii) Explain 'Wobble hypothesis' with the help of a suitable diagram.
   (iii) What is a 'biopatent' ? Explain it with a suitable example.
   (iv) Name the parts W, X, Y and Z from the following figure :

W

Y

Z

X

  3. (A) Attempt any TWO of the following :   (6) [9]
   (i) Explain replication of bacteriophage with the help of a suitable diagram.
   (ii) What are 'biofertilizers' ? Explain them with suitable examples.
   (iii) Differentiate between anemophily and entomophily.
  (B) Sketch and label V.S. of mature anatropous ovule. (3)
  4. What is 'photophosphorylation' ? Describe non-cyclic photophosphorylation with schematic representation. Give 

its significance.
OR

  What is 'RNA' ? Explain different types of non-genetic RNA with diagrams and functions.

 SECTION - II  

[ZOOLOGY]
  5. Select and write the most appropriate answer from the given alternatives (along with its alphabets) for each sub 

question :   [7]
  (i) Which of the following has normal vision ?
   (a) Xc Xc (b) Xc Y
   (c) XC Xc (d) Xc yc
  (ii) In DNA fingerprinting technique, radioactive DNA probe is obtained from ___________ of female banded krait 

snake.
   (a) X chromosome (b) Y chromosome
   (c) X and Y chromosomes (d) autosome
  (iii) Abortion in the first trimester of pregnancy may occur due to lack of __________ .
   (a) aldosterone (b) testosterone
   (c) oestrogen (d) progesterone
  (iv) __________ contribute about 60% of the total volume of the semen.
   (a) Prostate glands (b) Cowper's glands
   (c) Seminal vesicles (d) Bartholin's glands
  (v) Lowering of blood pressure is related with the production of ___________ .
   (a) ADH (b) ANF
   (c) GH (d) LH
  (vi) Humulin is used to treat ___________ .
   (a) Diabetes mellitus (b) Diabetes insipidus
   (c) Hepatitis (d) Nephritis
  (vii) The modification of original genetic make up is focussed by __________
   (a) PCR (b) DNA fingerprinting
   (c) Electrophoresis (d) Gene therapy
  6. (A) Answer the following questions only in 'one' sentence each : (6) [12]
   (i) Which material is used for isolation of DNA in fingerprinting technique ?
   (ii) Give significance of podocyte.
   (iii) What is 'commensalism' ?
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   (iv) What is the function of acrosome ?
   (v) Distinguish between X and Y chromosome.
     (Mention any 'two' points.)
   (vi) Give any 'two' examples of endangered species.
  (B) Sketch and label the 'Structure of HIV'.   (2)
  (C) Attempt any TWO of the following :   (4)
   (i) Write a note on erythrocytes.
   (ii) What are the uses of vaccine ?
   (iii) Describe the process of budding in hydra.
   (iv) Name the species used in sericulture. Name the stages in the life cycle of a silk moth in cyclic form.
  7. (A) Attempt any TWO of the following :   (6) [9]
   (i) Explain ABO blood group system in human being with a suitable chart.
   (ii) Describe diagrammatic representation of age structure showing declining population.
   (iii) With the help of a neat and labelled diagram, describe reflex arc.
  (B) Sketch and label 'human male reproductive system.' (3)
 8. Enlist human endocrine glands.   [7]
  Describe the T.S. of thyroid gland and add a note on deficiency of thyroxine.

OR
  Define 'evolution'. Give the principles of Darwin's theory of natural selection. Mention any 'one' objection to it. 

qqq
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SOLUTIONS

 SECTION - I  
[BOTANY]

 1. (i) (b) IBi

  (ii) (b) leaching

  (iii) (b) Pusa Gaurav

  (iv) (d) Streptomyces venezuelae

  (v)  (c) restriction endonuclease

  (vi) (b) 0.8

  (vii)(c) CFC’s

 2. (A) (i) Pfu DNA polymerase

     (ii) Amanita phalloides

   (iii) Indole alkaloids

   (iv) Ecological succession is the process of change in the species structure of an ecological community over 
time. The time scale can be decades (for example, after a wildfire), or even millions of years after a mass 
extinction.

   (v) Flowers have large and brightly coloured petals.

   The calyx is normally tubular or bell shaped, without bearded throats, and divided into two parts or lips, 
the upper lip entire or three-toothed, the lower two-cleft.

  (B) Carbon Cycle
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  (C) (i) Test cross is a method devised by Mendel to verify (test) the genotype of F1 (or F2/F3) hybrids. In test 
cross F1 hybrid (or F2) is crossed with the homozygous recessive parent. Since the offspring is crossed 
back with one of the parents, is also called back cross.
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Parents
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    F2 generation of test cross consists of 50% heterozygous tall plants and 50% homozygous dwarf plants.

   Significance of test cross : 

   (i) Test cross can be used to find out genotype of any plant with dominant expression.

   (ii) It is also used to introduce useful recessive trait in the hybrids in rapid crop improvement programmes.

   (iii) It is more popular with breeders and geneticists.

   (iv) It is a simple method to verify (test) the genotype of F1 hybrids.

   (v) Test cross is of great help in the production of pure line varieties.

   (ii) Wobble hypothesis was proposed by Crick in 1966. According to this hypothesis, the nitrogen base present 
at the first position of the anticodon on tRNA is generally abnormal. These bases have the capability to 
pair up with more than one type of nitrogen base of the codon of mRNA (at third position). This is also 
called Wobble base pair hypothesis.

    The Wobble hypothesis proposes that normal base pairing can occur between nitrogen bases in positions 
1 and 2 of the codon and the corresponding bases (3 and 2) in the anticodon. Actually, the base 1 in 
anticodon can form non-Watson-Crick base pairing with the third position of the codon.
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  (iii) Patents granted in the field of biology are called as bio-patents. Patents on plants, microorganisms or 
any process associated with manufacture of products from microorganisms can be categorized as bio-
patents.

   Bio-patent refers to patents obtained by individuals/groups/country to establish exclusive right over the 
origin of a particular organism/plant. Such right gives the holder to claim global trading rights - without 
any other group claiming the trading right.

   For example : An American group had claimed global patent over basmati rice originated in India. It was 
successfully fought at WTO level and India obtained patent on it.

   (iv) X--- Plumule

    Y----- Radicle

    Z----- Cotyledons

    W-----  Suspensor

 3. (A)

  (i) A bacteriophage is a virus that infects bacteria. They are commonly known as ‘phage‘.

   Lytic cycle i.e. replication of bacteriophages takes place inside the specific host/bacterial cell. It takes place in 
following steps :
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  (a) Attachment : Bacteriophages attach to specific receptors on the surface of bacteria. As phages do not move 
independently, they rely on random encounters with the right receptors.

  (b) Penetration : After the contact the tail fibres brings the base plate closer to the surface of the cell. On complete 
attachment the tail contracts, injecting DNA through the bacterial membrane.

  (c) Synthesis of proteins and nucleic acids : The host’s normal synthesis of proteins and nucleic acids is 
disrupted and it is forced to manufacture viral DNA, and proteins instead. 

  (d) Virion assembly : The base plates are assembled with the tails first. The heads-capsids are constructed 
separately and then are joined with the tails. DNA is packed efficiently within the heads. The whole process 
takes about 15 minutes.

  (e) Release of virions : Phages are released via lysis of cell. Endolysin breaks down the cell wall. Released virions 
are capable infecting a new bacterium.

Attachment

Lysis of
host cell Penetration

Ghost

Viral DNA

Degradation
of host DNA

Synthesis of viral DNA
and protein coat

Assembly of
virions within

host cell

LYTIC CYCLE

  (ii) The fertilizer that uses bio-agents like culture of blue-green algae or other micro-organisms instead of 
chemicals in order to make soil fertile and replenish its nutrients is known as bio-fertilizer. The bio agents 
that are used are Rhizobium, Anabena, Nostoc, Azotobacter, Pseudomonas, Blue green algae.

   Rhizobium, Azotobacter, Azospirillum and blue green algae(BGA) have been traditionally used as Biofertilizers. 
Rhizobium inoculant is used for leguminous crops such as pulses. Azotobacter can be used with crops like 
wheat, maize, mustard, cotton, potato and other vegetable crops.

  (iii)

S.No Anemophily Entomophily

1 Flowers small and inconspicuous Flowers big and showy

2 No nectar production Nectar production

3 Petals reduced or absent Petals big and colorful

4 Inflorescences with many flowers Inflorescences with few flowers

5 Long and exposed stamens Short stamens

6 Long and feather-like stigmas Short and flat stigmas

7 Usually unisexual flowers Usually bisexual flowers

8 Pollen produced in large quantities Pollen produced in smaller quantities

9 Light and dry pollen Heavier and sticky pollen

10 Pollination isn't specialized Pollination is specialized

11 Typical of Fagales (trees) and Poales (grasses) Majority of flowering plants
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