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CELL BIOLOGY AND GENETICS 

1. The term chromosome was introduced by 

a. Bridges  b.Waldeyer   c. Balbiani   d. Flemming 

2. Who had first proved that the genes are carried by the chromosome? 

a. Bridges  b.Waldeyer   c. Balbiani   d. Flemming 

3. The coupling test cross ratio is 

a. 1:7:7:1  b. 7:1:1:7   c. 1:1:1:1   d. 9:3:3:1 

4. Recombination of chromosome takes place in _____ stage of prophase I of meiosis. 

a. leptotene  b. zygotene   c. pachytene   d. diplotene 

5. Hugo de Vries first used the term mutation based on his observation on 

a. Sorghum  b. Neurospora  c. Oenothera lamarckiana d. Cicer gigas 

6. Biochemical mutants of _____ failed to synthesize certain amino acids. 

a. Sorghum  b. Neurospora  c. Cicer arietinum  d. Cicer gigas 

7. The gametes of Drosophila melanogaster carry 

a. Three chromosomes   b. four chromosomes  

c. seven chromosomes   d. eight chromosomes 

8. Nullisomy is represented by 

a. 2n – 1   b. 2n + 1    c. 2n + 2    d. 2n – 2. 

9. Double helix DNA model was proposed by _____ 

a. Watson and Crick  b. O.T. Avery et al.  c. Griffith  d. Stinberg 

10. The width of DNA molecule is 

a. 18 Å  b. 20 Å   c. 34 Å   d. 35 Å 

11. RNA is universally present in all organisms except in _____ 

a. TMV  b. bacteria   c. algae   d. DNA viruses 

12. mRNA is about _____ of the RNA content of the cell 

a. 10 - 20%  b. 5 - 10%   c. 3 - 5%   d. 20 - 30% 

13. In bacterial cell, there are more than _____ tRNAs 

a. 200   b. 70    c. 300    d. 400 
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1. What are Autosomes? 

 Autosomes are present in all the cells of the organisms. 

 They control the somatic characters. 

 In the human 44 chromosomes are autosomes. 

2. What are sex chromosomes? 

 They are different from the autosomes. 

 They are involving in the determination of sex. 

 In human being, male has XY and female has XX sex chromosomes. 

3. What are unusual chromosomes? 

 They are abnormal chromosomes. 

 They differ from normal chromosomes. E.g., B – chromosome. 

4. What are B-chromosomes? 

 Supernumerary and accessory chromosomes.  

 They are found in a individuals in a population. E.g., Maize,  

 They are common in plants and they reduce viability. 

5. What are 'Double minutes'? 

 Unstable chromosomes 

 They have no centromere. 

 They occur in cancer cells. 

6. What is a polytene chromosome? 

 Observed by C.J. Balbiani 

 It has extreme large puff called Balbiani ring 

 Occurs in the salivary gland. 

7. Define a gene. 

 Physical and functional unit of heredity. 

 It is responsible for the production of specific protein. 

8. Define Genome. 

 It is the totality of the DNA sequence of an organism including DNAs present in 

Mitochondria and Chloroplast. 
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9. Define - Linkage. 

 The genes that are carried on the same chromosome will not assort independently 

because of their tendency to remain linked together. This is called linkage. 

10. What is coupling? 

 If dominant alleles or recessive alleles are present in the same plant, they tend to 

remain together resulting in increased parental forms.  

 Thus, the two genes which inherit together are called linked genes. 

11. What is repulsion? 

 In the dihybrid test cross, it is clear that if dominant alleles or recessive alleles are 

present in the different plants, they tend to remain separate resulting in increased 

parental forms. This aspect is called repulsion. 

12. What is crossing over? 

 The process, which produces recombination of genes by interchanging the 

corresponding segments between non sister chromatids of homologous 

chromosomes, is called crossing over. 

 It takes place in pachetene stage of prophase of Meiosis. 

13. What is genetic map? 

 The diagrammatic representation of location and arrangement genes and relative 

distance between linked genes of a chromosome called linkage or genetic map. 

14. Write the uses of gene mapping. 

 It is useful to determine the location, arrangement and linkage or genes in 

 a chromosome. 

 It is useful to predict the results of dihybrid and trihybrid crosses. 

15. Differentiate tightly linked genes and loosely linked genes. 

 Gene pairs that had very low percentage of recombination are known as tightly 

linked genes.  

 The gene pairs with higher percentage are termed as loosely linked genes. 

16. What is a mutation? 

 Mutation is defined as sudden change in the sequence of nucleotides of gene. 
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17. What is a biochemical mutation? Give an example. 

 Mutations that affect the biochemical reactions are called biochemical mutations.  

18. What is lethal mutation? 

 Some mutations drastically influence the genes and cause death to the individual 

Such mutation is described as lethal mutation. For example, in the plant Sorghum, 

19. Define a gene mutation. 

 Sudden change in small segment of DNA either a single nucleotide or a nucleotide 

pair. 

20. Differentiate transition from transversion. 

 When a purine or a pyrimidine is replaced by another purine or pyrimidine 

respectively, this kind of subsititution is called transition. 

 When a mutation involves the replacement of a purine for pyrimidine or viceversa 

this is called transversion substitution mutation. 

21. What is a chromosomal aberration? 

 Any visible abnormality in chromosome number or structure from the diploid set 

is known as chromosomal aberration. 

22. What is duplication? 

 When a segment of a chromosome is present more than once in a chromosome 

then, it is called duplication. 

23. What is hypoploidy? 

 Decrease in one or two chromosomes from the diploid set described as 

hypoploidy. There are two types of hypoploidy- monosomy and nullisomy. 

24. Write any two significance of ploidy? 

 It plays an important role in plant breeding and hoticulture. 

 Polyploids are vigorous invaders of new habitats.  

 It plays significant role in the evolution of new species. 

25. What is a strain-S? 

 The virulent strain synthesized a Smooth polysaccharide coat and produces 

smooth colonies. This strain was called strain-S. 
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26. Differentiate nucleotide from nucleoside. 

 Sugar + Nitrogenous base = Nucleoside. 

 Nucleoside + Phosphate = Nucleotide. 

27. Write the functions of DNA. 

 It controls all the biochemical activities of the cell. 

 It carries genetic information from one generation to other. 

 It controls protein synthesis and synthesize RNAs 

28. Write the Chargaff's law or Base pair rule. 

 Adenine always pairs with thymine and guanine pairs with cytosine. 

 The total no. of purine is always equal to the total amount of pyrimidine. 

i.e., [A] +[G] = [T] + [C]. 

 Adenine is equal to thymine and Guanine is equal to cytosine.  

 But the [A] + [T] need not necessarily be equal to [G]+[C]. 

29. What are Okazaki fragment? 

 During the replication of DNA, one strand is formed continuous and the other 

strand is synthesized in small fragments. These are called Okazaki fragments.  

30. What are isoacceptor tRNAs? 

 There are four or five tRNAs specific for a particular amino acid and these are 

called isoacceptor tRNAs. 

31. What are the four loops found in the clover leaf structure of tRNA? 

 Anticodon loop, 

 D loop, 

 T Ψ C loop and  

 Aminoacid acceptor arm. 
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32. Draw different types of chromosomes based on shape and position of 

centromere. 

                     

Telocentric   Acrocentric   Sub-metacentric   Metacentric 

33. Draw the structure of t-RNA and label its parts. 

 

34. Draw the polytene chromosome and label the parts. 

 

35. Draw and label the lambrush chromosome. 

 

 

www.Padasalai.Net                                                              www.TrbTnps.com

http://www.trbtnpsc.com/2018/02/latest-12th-study-materials-2018.html

www.Padasalai.Net



 

MOHAMMED ALI A BT ASST. KHADERIA HR. SEC. SCHOOL, VANIYAMBADI. Page 7 
 

5Marks: 

1. Write short notes on the structure of chromosomes. 

 Each chromosome consists of similar structures 

called chromatids 

 Primary constrictions made up of centromere and 

kinetochore. 

 Secondary constriction where nucleoli develop 

here. 

 Centromere, which is essential for the movement 

of chromosomes at anaphase. 

 A chromosome with a satellite is called SAT-chromosome. 

2. Write short notes on the types of chromosomes. 

                     

Telocentric   Acrocentric   Sub-metacentric   Metacentric 

 Telocentric   - Rod Shaped. 

 Acrocentric   - Rod shaped. 

 Sub-metacentric  - L Shaped. 

 Metacentric  - V Shaped. 

3. Describe special types of chromosomes. 

Polytene Chromosome: 

 Observed by C.J. Balbiani 

 It has extreme large puff called 

Balbiani ring 

 Occurs in the salivary gland. 
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Lamp brush Chromosome: 

 Observed by Flemming in 1882. 

 They occur at the diplotene stage of 

meiotic prophase in oocytes of an animal 

Salamandor. 

 DNA extend as a result of intense RNA 

synthesis.  

4. What is crossing over? Write the significance of crossing over. 

 The process, which produces recombination of genes by interchanging the 

corresponding segments between non sister chromatids of homologous 

chromosomes, is called crossing over. 

Significance of Crossing over: 

 It plays an important role in the process of evolution. 

 It gives us the evidence for linear arrangement of linked genes in a chromosome. 

 Helps in the construction of genetic maps of the chromosomes. 

5. Write short notes on mutagenic agents. 

 The chemical substances and environmental conditions which cause mutations in 

the organisms are called mutagens or mutagenic agents. 

Physical mutagenic agents 

 Electromagnetic radiation, radiations like a, b and  g, ultraviolet rays, temperature, 

etc. are some of the examples for physical mutagens. 

Chemical mutagenic agents 

 Chemicals can also be used for inducing mutations in the organisms. 

 Such chemicals are called chemical mutagenic agents. eg. Nitrous acid, Methyl 

methane sulphonate (MMS) 
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6. What is the significance of mutation? 

 It plays an important role in evolution of new plants. 

 Induced mutations are used in Agriculture. 

 It cause cancer in Human. 

 Used for the improvement of crops. 

 It is enriched in Protein. 

7. Write the significance of ploidy. 

 It plays an important role in plant breeding and horticulture. 

 It plays significant role in the evolution of new species. 

 Polyploids are vigorous invaders of new habitats. 

 It results in the changes in the season of flowering and fruiting. 

 It is used for the production of large size of flowers and fruits. 

8. Write the flow chart of ploidy. 
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9. Write an account on the structure of DNA. 

 It is made up of Nucleotides. 

 Double stranded helix. 

 Proposed by Watson and crick.  

 It contains 4 Bases namely 

 Adenine always pairs with Thymine with two 

Hydrogen bond. 

 Guanine always pairs with Cytosine with 

three Hydrogen bond. 

Functions: 

 It controls all the biochemical activities of the 

cell. 

 It carries genetic information from one generation to other. 

 It controls protein synthesis and synthesize RNAs 

10. Write short notes on replication of DNA. 

 It is a process of synthesis of 

Daughter DNA by using 

parental DNA. 

 The enzyme Helicase unwind 

two strands. 

 Topoisomerase releases the 

supercoils. 

 DNA polymerase I, II and III 

are involved in this elongation. 

 DNA is synthesized in small 

fragments called Okazaki 

fragments. 

 Ligases linked the Fragments. 
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11. Write short notes on the structure of t-RNA. 

 The t RNA has a cloverleaf like structure.  

 In 1965, R.W. Holley suggested the cloverleaf 

model of tRNA. 

 It has four arms namely anticodon arm, D arm, 

T Ψ C arm and aminoacid acceptor arm. 

 The tRNA molecules are made up of 73 to 93 

ribonucleotides. 

12. Write the differences between DNA and RNA. 

DNA RNA 

It contains a 5C deoxyribose. It contains five carbon sugar ribose 

It contains Adenine, Guanine, Cytosine and 

Thymine 

It contains Adenine, Guanine, Cytosine and 

Uracil 

Double stranded helix Single stranded 

It is often much longer. It is shorter. 

It is more stable. It is less stable. 
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