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 PRACTICE QUESTION PAPER-3 (SOLUTION) 

SECTION – A 

1. a Synergid, Zygote and Primary Endosperm Nucleus. [1] 

2. b Microspore mother cells [1] 

3. d Meselson and Stahl [1] 

4. c Fossils   [1] 

5. d Gut of mosquito  [1] 

6. d Macrosporum  [1] 

7. d Activated sludge  [1] 

8. b Size only   [1] 

9. d Composed of all living organisms present on earth which interact with the physical 

environment.   [1] 

10. c Fungus and algae.  [1] 

11. c Either upright or inverted [1] 

12. d Fungi    [1] 

13. c A is true but R is false. [1] 

14. b Both A and R are true and R is not the correct explanation of A. [1] 

15. b Both A and R are true and R is not the correct explanation of A. [1] 

16. a Both A and R are true and R is the correct explanation of A.  [1] 

SECTION – B 

17. (a) Myometrium – Middle layer of the uterus contractions of the uterus during delivery/child 

birth/parturition.  

 (b) Endomertrium – Inner layer of the uterus cyclic changes during menstruation/Implantation of 

embryo which further acts on interstitial cells of leyding and induces the release of androgen. 

[1+1=2] 

18. In-situ conservation – Threatened endangered plants and animals are provided with urgent 

measures to save from extinction within their natural habitat and they are protected and allowed 

to grow naturally Example. Wildlife sanctuaries/National parks/Biosphere reserve/Sacred groves.  

 Ex–situ conservation – Threatened animals and plants are taken out from their natural habitat and 

placed and given care.   

 Example – Botanical gardens/Zoological gardens/seed/pollen/gene banks.                        [1+1=2] 

19. Adolescents are advised not to smoke for the following reasons. 

 (1) Smoking paves way for ward drugs. 

 (2) Smoking is associated with increased chance of cancer. 

 Nicotine in cigarette stimulates adrenal gland which raises blood pressure/increased heart rate.  

 It also increase CO in blood and reduces oxyhaemoglobin. This causes O
2
 deficiency in the body. 

[2] 

20. (a) The DNA fragments resolve according to their size through sieving effect provided by the 

agarose gel. Hence, the smaller the fragment size the farther it moves. 

 (b) The given agrose gel electrophoresis shows migration of undigested DNA fragments in  lane 

1 and digested set of DNA fragments in lane 2 to 4. 

 (c) The separated DNA fragments can be visualized only after staining  the DNA with a 

compound known as ethidium bromide followed by exposure to UV radiation.   [½+½+1=2] 
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21. Humification leads to break down of complex organic matter and accumulation of humus in 

the from of a dark amorphous substance in soil.  

 Mineralization is a process in which humus is degraded by microbes to release inorganic 

nutrients.        [2] 

OR 

 The rate of production of biomass is productivity, whereas rate of formation of organic 

matter during photosynthesis is Gross primary productivity.  

 Gross primary productivity minus respiratory losses (NPP = GPP-R) is net primary 

productivity, formation of new organic matter by consumers is secondary productivity.     [2] 

SECTION – C 

22. The embryo gets implanted at blastocysts stage. The trophoblast gets attached to the 

 endometrium utrine wall of mother by a process called implantation and the inner mass of cells 

 gets differentiated as embryo. After attachement the uterine cells divide rapidly and cover the 

 blastocyst as a result the blastocyst get embedded in the endometrium of the uterus.         [1+2=3] 

23. In some species the diploid egg cells is formed without reduction division and develops into the 

embryo without fertilization. 

 In many citrus and mango varieties. Some of the nucellar cells surrounding the embryo sac start 

dividing protrudes into the embryo sac and develops in the embryo. In such species each ovule 

contains many embroyes.  [2+1=3] 

24. (a) 

 
 

Replicating Fork 

(b) Two strands are antiparallel in Polarity. So DNA polymerase acts only in one direction i.e.,  

5'  3'.    [2+1=3] 

25. Organs with similar structure/same ancestry/anatomically/same origin developed along  different 

 directions due to adaptation/different needs to perform different functions. 

 For example The forelimbs of some animals (Vertebrates) like whales bats, cheetah and 

 human have similar anatomical structure i.e. humerus, radius, ulna carpals metacarpals and 

 phalanges, develop differently to meet different needs/to perform different functions.      [1+2=3] 
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26. Difference between active and passive immunity : 

S.N. Active Immunity Passive Immunity 

1. Active participation of immune 

system of host 

No participation of immune system of 

host 

2. Antibodies are produced actively by 

immune system of host 

Preformed antibodies are received 

passively by/administered to host 

3. Slow and takes time to give its full 

effective response. 

Quick response 

 Examples : Vaccines, etc. Examples : Antiserums, Anti venoms, etc. 

[3] 

OR 

 (i) When the body encounters a pathogen for the first time. It mounts an immune response by 

generating antibodies. The response is of low intensity. Subsequent encounter with the same 

response. This is ascribed to the fact that our body appears to have memory of the first encounter. 

 (ii) This type of secondary immune response is elicited by memory T – cells, B – cell which keep 

ready to mount a rapid and vigourous attack as soon as the same pathogen infects the body again. 

[3] 

27. Biorectors are vessels in which raw materials are biologically converted into specific products 

such as enzymes using microbial plant, animal or human cells.  

 A bioreactor provides the optimal conditions for achieving the desired product by providing optimum 

growth conditions like temperature, pH Substance concentration vitamins and oxygen.                    

[2+1=3] 

28. Introduction of alien species causes decline or extinction of indigenous species due to tough 

competition for utilization of resources. 

 Example :- Introduction of Nile perch in lake  victoria lead to extinction of more than 200 

species of cichlid fish.  

 Introduction of African catfish (Clarias gariepinus) for aquaculture poses threat to indigenous 

catfish. Threat posed to native species by invasive exotic weeds like carrot grass  

(Parthenium lantana) and water hyacinth (Eichhornia) extinction of Abingdon tortoise by 

introduction of goat.  [3] 
 

SECTION – D 

29. (a) Anti – haemophilic globulin or factor VIII and plasma thromoplastin factor IX essential for it. 

 (b) 25% male normal. 

  25% male haemophilic. 

  25% female normal. 

  25% female carrier carrier for haemophilia. 

(c) Colour blind is a X-linked recessive disorder. Male have higher chances of getting affected in 

comparison to females because male have only one X with Y - chromosome and female have XX. 

Chromosome. Thus for a female to get affected by colour blindness. She has to have the mutate 

gene on both the X-chromosome while male can be affected. If they carry it on the single 

chromosome. 

OR 

(c) Mendelian disorder are a type of genetic disorders in human which is caused by alteration or 

mutation in single gene. 
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 Thalassemia : This is an autosome - linked recessive blood disease transmitted from parents to 

the offspring when both the partners are unaffected carrier for the gene (or heterozygous). The 

defect could be due to either mutation or deletion which ultimately results in reduced rate of 

synthesis of one of the globin chains ( and  chains) that make up haemoglobin. This causes the 

formation of abnormal haemoglobin molecules resulting into anaemia which is characteristic of 

the disease.  

 Colour Blidness : It is a sex - linked recessive disorder due to defect in either red or green cone 

of eye resulting in failure to discriminate between red and green colour. This defect is due to 

mutation in certain genes present in the X chromosome. It occurs in about 8 per cent of males and 

only about 0.4 per cent of female. This is because the genes that lead to red-green colour 

blindness are on the X chromosome.  [1+1+2=4] 

30. (a) Disease :- cancer 

 (b) Probable causes:- Physical/Environmental – Exposure to X – rays/Gamma rays/UV rays. 

chemicals/Nicotine in tobacco/other carcinogenes. 

   Biological – Viral oncogenes/Mutations. 

 (c) Detection and diagnosis :- 

(1) Cancer detection is based on biopsy and histopathological studies of the tissue blood and bone 

marrow tests for increased cell counts in the care of leukemias. In biopsy a piece of the 

suspected tissue cut into thin section is stained and examined under microscope 

(histopthological studies) by a Pathologist. 

(2) Technique like radiography (use of X – rays) CT – (computed tomography) and MRI 

magnetic resonance imaging) are very useful to detect cancer's of the internals of an object 

MRI uses strong magnetic fields and non – ionising radiations to accuracy detect pathalogical 

and physiological changes in the living tissue. 

(3) Antibodies against cancer – specific antigens are also used for detection of cartain cancers. 

(c) The  - inteferon activate the immune system of patient and helps in destroying the tumor. 

[1+1+2=4] 

SECTION – E 

31.(a)(i) Menstrual phase : First 3 – 5 days if the cycle where menstrual flow occurs due to  break 

down of endometrial lining of uterus. If the released ovum is not fertilised. 

 (ii) Follicular phase – From 5th to 14th day of the cycle where the primary follicles grow to 

become a fully muture Graafian follicle endometrium of uterus regenerates Graafian follicle 

reptures to release ova (ovulation on 14th day) 

 (iii) Luteal phase = During 15th to 28nd day remaining parts of Graafian follicle transform into 

corpus luteum. Secretion of progesterone (essential for maintenance of endometrium). 

  All these phase are under the influence of varying concentrations of pituitary and ovarian 

hormone. 

 (b) Yes can take appropriate precautions between 10
th
 to 17

th
 day of the menstrual cycle when the 

chances of fertilisation are high.   [3+2=5] 
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OR 

  Ampullary region/ampullary isthemic Junction. 

  When a sperm comes in contact with zona pellucida layer of ovum It induces changes in 

membrane to block entry of additional sperms. 

  Cleavage occurs in zygote to from 2, 4, 8, 16 daughter cells/upto 16 – daughter cells called 

blastomers. 

  8 – 16/16 blastomeres stage called morula.  

  Morula continues to divide and transform blastocyst (as it moves further into uterus). 

  Blastomeres in the blastocyst are arranged into an outer layer called trophoblast which gets 

attached to endometrium. 

  Inner groups of cells called inner cells mass get differentiated into embryo. 

  Uterine cells divide rapidly and covers blastocyst/implantation.   [2+3=5] 

32.(i) It should be able to generate its replica (replication) As per the rule of base pairing and 

complementarity. Both the nucleic acids (DNA and RNA) have the ability of direct their 

duplications. 

 (ii) The genetic material should be chemically and structurally stable enough not to change with 

different stages of the cycle age or with change in physiology of the organism. Presence of   

2–OH group and uracil make RNA more reactive and structurally less stable than DNA. 

Therefore, DNA is a better genetic material than RNA. 

 (iii) It should provide the scope for slow changes (mutation) that are required for evolution. Both 

DNA and RNA are able to mutate. In fact RNA being unstable mutates at a faster rate 

consequently, viruses having RNA genome and having shorter life span mutate and evolve faster. 

 (iv) It should be able to express in the from of Mendelian characters RNA can directly code for the 

synthesis of protein. Hence, can easily express the characters DNA however is dependent on 

RNA for synthesis of proteins. The protein synthesising machinery has evolved around RNA. 

 (v) The above discussion indicates that both RNA and DNA can function as genetic material but 

DNA being more stable is preferred for storage of genetic information.  [1×5=5] 

OR 

 (a) Clover leaf shaped or inverted L shaped molecules has an anticodon loop with bases 

complementary to specific codon – has an amino acid acceptor end. As it reads the code on 

one hand binds with the specific amino acid on the other hand. 

 (b) (i)  Addition of 7 methyl guanosine at 5' end is called as capping. 

  (ii) Introns are removed exon are joined in a definite order called splicing. 

  (iii) 200-300 nucleotids of adenylic acid are added in template independent manner to its  

3' called poly 'A' tail. 
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Figure : Process of Transcription in Eukaryotes 

 
[2½+2½=5] 

33. The following are the features that are required to ficilitate cloning into a vector. 

 (a) Replicate independently:- They should have the ability to replicate within the host cells 

independent of the control of chromosomal DNA. 

 (b) Origin of replication :- The vector should have origin of replication (ori) from where replication 

starts. 

 (c) High copy number :- The vectors ori should support high copy number of the target DNA. 

 (d) Selectable marker :- The vector must poassess a selectable marks. Which help in identifying 

and eliminating non – transformants and selectively permitting the growth of the transformants. 

 (e) Cloning sites:- The vector needs to have very few recognition sites for the commonly used 

restriction enzymes. Presence of more than one recognition sites within the vector will generate 

several fragments which will complicate the gene cloning.        [1×5=5] 

OR 

  PCR is carried out in the following three steps: 

  (a) Denaturation 

  - The double - stranded DNA is denatured by subjecting it to high temperature of 94°C for 15 

seconds. Each separated single stranded strand now acts as template for DNA synthesis. 

  (b) Annealing  

  - Two sets of primers are added which anneal to the 3' end of each separated strand. 

  - Primers act as initiators of replication. 

  (c) Extension 

  - DNA polymerase extends the primers by adding nucleotides complementary to the temple 

provided in the reaction. 

  - A thermostable DNA polymerase (taq polymerase) is used in the reaction which can tolerate the 

high temperature of the reaction.  

  - All these steps are repeated many time to obtain several copies of desired DNA.  

  The following diagram can be considered in lieu of the above explanation. 
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Polymerase chain reaction (PCR) : Each cycle has three steps: (i) Denaturation; 

(ii) Primer annealing; and (iii) Extension of primers  

[3+2=5] 


