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UNIT 15 

                                                        INHERITANCE 

EXERCISE: SHORT QUESTION: 

Q1: If a man with type AB blood group marries a woman with type O blood group. What 

type of blood group do you except in the offspring. 

Ans: Blood group: 

Any of the various types of  human blood whose antigens characteristic determine compatibility 

on transfusion.  

Known blood group: 

The best known blood group are those of the ABO system. 

Statement: 

A man with blood group- AB when marries with O blood group woman. Their offspring will be 

having the following possible blood groups. 

• Their offspring will have A or B blood groups. 

Q2: How can crossing bring variations? 

Ans: Crossing over: 

Crossing over, or recombination, is the exchange of chromosome segments between non sister 

chromatids in meiosis. Crossing over creates new combinations of genes in the gametes that are 

not found in either parent, contributing to genetic diversity.       

Variation in crossing over:                                                                                                                                 

variation comes from crossing over, which may occur during prophase I of meiosis. In prophase 

I of meiosis, the replicated homologous pair of chromosomes comes together in the process 

called synapsis, and sections of the chromosomes are exchanged. 

Q3: How are DNA and proteins packed to form a chromosome? 

ANS: Chromosomes are composed of chromatin material. 

In prokaryotes: 

In prokaryotes the chromatin material is composed of DNA only. 

In eukaryotes: 

In eukaryotes, the chromatin material is composed of DNA and histones protein. 
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Process: 

Long molecules of DNA is wrapped around the bundle of histones. The structure made of 

histones and DNA wrapped around them, is called nucleosomes. Nucleosomes are arranged in 

the form of beads on string. This string of beads coil and forms the structure of chromosomes.  

Q4: How is artificial selection used for the improvement of crops? 

Ans: Artificial selection: 

When farmers and breeders allowed only the plants and animals with desirable characteristics to 

reproduce, causing the evolution of farm stock. This process is called artificial selection because 

people (instead of nature) select the organisms they want to reproduce. 

Crop improvement: 

Essentially all present day crops have been extensively reshaped from their wild ancestors by the 

repeated applications of artificial selection. The major cereals (rice, wheat, maize, sorghum and 

millet) where all developed from wide greases by artificial selection between 7,000 and 12,000 

years ago. Artificial selection has also been used to shape the aesthetic features of organisms that 

surround us everyday life. Many ornamental plants are the result of selection for attractive 

features. 

Animal improvement: 

The diversity in domestic pets, such as breeds of dogs, cat, rabbits, or horses is to a large extent 

the result of selection of features that particular breeders regarded as desirable.  

Q5: Differentiate between different types of dominant relations. 

Ans: Dominance relation: 

1. One of the Gregor, Mendel’s greatest contribution to the study of hereditary was the concept 

of dominance. 

2. According to the Mendel conclusion, some traits were completely dominant over the other. 

3. The dominance relation is the following types. 

i. Complete dominance  

ii. Incomplete dominance  

iii. Co-dominance 

➢ Complete dominance: 

When one allele of a character is completely dominant over the other allele and completely 

masks the recessive allele , this relation is known as complete dominance. 

Example: 

The allele of tallness (T) is completely dominant over dwarf (t). 

The allele of round seed(R) is completely dominant over wrinkle (r). 
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Explanation:  

1. When tall pea plant is cross fertilized with dwarf pea plant, then all plants of F1 generation 

appeared tall. 

2. In the heterozygous condition ‘Tt’ the dwarf character is completely masked. 

3. When plants of F1 generation were allowed to self- fertilized the tall to dwarf ratio in F2 

generation was 3:1. 

 

➢ Incomplete dominance: 

When a given allele does not completely mask the action of a second allele, rather they interact 

in such a way that heterozygote phenotype is a blending/mixing of both is known as incomplete 

dominance. 

Example: 

In the plant mirabilis jalapa, commonly called as four o’clock plant, the inheritance of flower 

colour is an example of incomplete dominance. 

Explanation: 

1. This plant produces two types of flowers red coloured (AA) and white coloured (aa). 

2. Whenever a red flowered variety is crossed with white flowered variety, the hybrid (F1) is 

pink (Aa) intermediate between the two parents. 

3. Thus the homozygote are either red or white but heterozygous are pink. 

4. When cross image between pink, flowers in F2 generation one fourth is red flowered, one 

fourth white and half pink. 

5. This cross is proved in the following checker board. 

 

➢ Co-dominance: 

It is not an intermediate quantitative expression like incomplete dominance but in this case 

different alleles of a gene that are both expressed in a heterozygote condition are called co-

dominance. 
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Example: 

Carl land Steiner discovered ABO blood group system in 1901. 

Explanation: 

1. ABO system has four different phenotypes, which are distinct due to a specific antigen on the 

surface of RBC. 

2. Hereditary of blood groups is based on various combination of three alleles of one gene 

symbolized as Ia, Ib and I. 

3. Sin genotypes are possible. 

4. Both the IA and the IB, alleles are dominant to the allele. Thus IA IB 

Q6: Write down the phenotypes of the individuals in the following table. 

Ans:  

               Genotype        Phenotype 

                IA IA    or        Blood group A 

                IB IB        Blood group B 

                IB i        Blood group B 

                IA i         Blood group A 

                ii        Blood group O 

               IA  IB        Blood group AB 
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LONG QUESTIONS ANSWER: 

Q1: Relate the structure of chromosome with DNA and gene. Draw a concept chart to 

explain your answer. 

Ans: They are related as: 

➢ Chromosomes: - 

A chromosome is a deoxyribonucleic acid molecule with part or all of the genetic material of an 

organism. 

Structure of chromosomes: 

Each chromosome is made up of DNA tightly coiled many times around proteins called histones 

that support its structure. 

Centromere: 

Each chromosome has a constriction point called the centromere, which divides the chromosome 

into two sections, or “arms.” 

The short arm: 

 The short arm of the chromosome is labeled the “p arm.” 

The long arm: 

 The long arm of the chromosome is labeled the “q arm.”  

Location of centromere: 

The location of the centromere on each chromosome gives the chromosome its characteristic 

shape, and can be used to help describe the location of specific genes 

➢ DNA: 

DNA (or deoxyribonucleic acid) is the molecule that carries the genetic information in all 

cellular forms of life and some viruses. It belongs to a class of molecules called the nucleic acids, 

which are polynucleotides - that is, long chains of nucleotides. 
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Nucleotide: 

Each nucleotide consists of three components: 

• a nitrogenous base: cytosine (C), guanine (G), adenine (A) or thymine (T) 

• a five-carbon sugar molecule (deoxyribose in the case of DNA) 

• a phosphate molecule 

• The backbone of the polynucleotide is a chain of sugar and phosphate molecules. Each of the 

sugar groups in this sugar-phosphate backbone is linked to one of the four nitrogenous bases. 

Strand of polynucleotides: 
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➢ Genes: 

The gene is the basic physical and functional unit of heredity. It consists of a specific sequence 

of nucleotides at a given position on a given chromosome that codes for a specific protein (or, in 

some cases, an RNA molecule). 

Gene nucleotide: 

Genes consist of three types of nucleotide sequence: 

• coding regions, called exons, which specify a sequence of amino acids 

• non-coding regions, called introns, which do not specify amino acids 

• regulatory sequences, which play a role in determining when and where the protein is made 

(and how much is made) 

Number of genes: 

A human being has 20,000 to 25,000 genes located on 46 chromosomes (23 pairs). These genes 

are known, collectively, as the human genome. 

Q2: Explain with the help of diagram the relationship amongst DNA, RNA and proteins. 

Ans: They are related as: 

➢ DNA: 

DNA is the basic hereditary material in all cells and contains all the information necessary to 

make proteins.  DNA is a linear polymer that is made up of nucleotide units.  

Nucleotide: 

The nucleotide unit consists of a base, a deoxyribose sugar, and a phosphate. There are four 

types of bases: adenine (A), thymine (T), guanine (G), and cytosine (C). 

 

 

Complementary bases: 

In normal DNA, the bases form pairs: A to T and G to C. This is called complementary. A 

duplex of DNA is formed by two complementary chains that are arranged in an anti-parallel 

manner.  

➢ RNA: - 

RNA is a polymer that contains ribose rather than deoxyribose sugars. The normal base 

composition is made up of guanine, adenine, cytosine, and uracil.  

Function of RNA: 

When a cell receives a signal saying that a certain protein is needed, the code for producing 

protein is made. The DNA double helix unwinds and one strand of the helix becomes a template 
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for producing the protein coding template. This template is a single strand of opposite bases 

(from DNA) and is called RNA (Ribonucleic Acid).  

mRNA:  

Bases that are floating in the cell join up with opposite bases with Uracil taking the place of 

Thymine. This template is called mRNA (messenger RNA). 

OR  

The form of RNA in which genetic information transcribed from DNA as a sequence of bases is 

transferred to ribosomes. 

Transcription: 

mRNA it serves as a code messenger between DNA and protein. The process of creating a 

mRNA from DNA is called transcription. 

 

➢ Proteins: 

Any of a class of nitrogenous organic compounds which have large molecules composed of one 

or more long chains of amino acids. 

It can also be defined as: 

Large molecules composed of one or more chains of amino acids in a specific order determined 

by the base sequence of nucleotides in the DNA coding for the protein. 

Function of protein: 

❖ Proteins are required for the structure, function, and regulation of the body's cells, tissues, 

and organs. 

❖ They are the essential part of all living organisms, especially as structural components of 

body tissues such as muscle, hair, etc., and as enzymes and antibodies. 

 

Diagram: 
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Q3: Explain why Mendel selected peas as a subject for studying genetics?   

Ans: Gregor Mendel chose the pea plants for his experiments because the garden pea is an ideal 

subject in the study of genetics for the following reasons: 

Annual plant: 

• Garden pea plant is an annual plant. Its short life cycle make it possible to study several 

generations within a short period 

Bisexual plant: 

• It has perfect bisexual flowers containing both male and female parts. The flowers are 

predominantly self-pollinating. 

Self-fertilization: 

• Because of self-fertilization plants remain genetically pure. It is, therefore, easy to get pure 

lines of several generations. 

Cross pollination: 

•  Experimental cross pollination can be done easily in pea plant. 

Quick and easy to grow: 

• He chooses them because they are quick and easy to grow and several peas are produced in 

each pod. It is fortunate that he chooses the plant that he did, and that he chooses the 

characteristics he did to observe. Some plants would have been much more difficult to work 

with. 
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Seven traits: 

• Because pea plants are easy to propagate and have 7 observable traits like Seed Shape, seed 

color, Seed coat, color, pod shape, flower position and stem length. 

Reproduce quickly: 

• Pea plants were probably picked because of their ability to reproduce quickly. If Gregor 

Mendel had used an animal, he would have had to wait many years before being able to study 

the passing on of traits. 

Larger corolla: 

• Pea plants (Leguminosae) have an irregular flower in which the top part of the corolla is 

much larger than the lower part. 

No freely pollination: 

• A pea flower, it looks much like a snap dragon bloom. This feature keeps the flowers from 

freely pollinating each other by wind, as they are tightly shut. If protected from pollinating 

insects, they will only self-pollinate, or if the anthers are clipped off they can be very 

selectively pollinated by a person. This gave Mendel much tighter control over the 

crossbreeding of the plants. 
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Q4: Explain the law of independent assortment with the help of an example and chart. 

Ans: Mendel law of independent assortment: - 

Mendel law of independent assortment states “When two traits are together, followed in the same 

cross, the distribution of the allele for the one trait in the gametes does not affect the distribution 

of the allele for the other trait.” 

Explanation: 

1. For this experiment Mendel decided to examine the transmission of two traits at the same 

time. 

2. He made a series of crosses involving two traits, or dihybrid crosses. 

3. These crosses are between plants that differed from one another in two distinct traits. 

4. Mendel crossed true breeding plants having round yellow seeds (RRYY) with plants having 

wrinkled green seeds (rryy). 

5. The seeds of F1 generation offspring showed only the dominant characteristics in seeds, 

which are seeds of a round and yellow phenotype. 

6. When F1 hybrids were self-fertilized, four different types of seeds were found among the F2 

generation. 

7. The ratio of these types was 9/16. 

8. The later type’s yellow, wrinkled and green round was not seen in either. 

9. The F2 generation appeared in the ratio of 9:3:3:1.  
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Q5: Describe the sources of variations. Explain the importance of variations in organisms. 

Ans: Variations: 

• The difference among individuals of the same species are known as variation.  

• Variation is necessary for species to become adapted to their environment. 

• Variation also enables the species to change with the environmental changes. 

Sources of variation: 

Variation has the following three main causes/sources. 

1. Genetic Recombination 

2. Mutation 

3. Environment 

1.  Genetic recombination: - 

If we study the process of sexual reproduction carefully then we will see that three random 

components of sexual reproduction are responsible for bringing genetic diversity. These are as 

follows. 
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a. Independent assortment of chromosomes: 

In sexual reproduction, the process of meiosis is required for the formation of gametes. The 

reduction in the number of chromosomes is achieved by separating the members of each pair of 

homologous chromosomes into different nuclei. Independent assortment of homologous takes 

place, which is responsible for the formation of new chromosomes combination in the daughter 

cells. 

b. Crossing over: 

Sexual reproduction promotes variation because each gamete (sperm or egg) contains a mixture 

of genes from two different parents. Crossing over promotes variation. During prophase I of 

meiosis, crossing over results in chromosomes that have some genes from one parent and some 

genes from the other parent. The phenomenon of crossing over further promote genetic 

variability produced by independent assortment of chromosomes. If no crossing over occurs 

meiosis could produces two genetic types of gametes. With crossing over more than two types of 

gamete can result. 

 

c. Random fertilization: 

Each gamete has a unique genetic composition, because of the shuffling of genes and 

chromosomes in meiosis. When gametes combine randomly  during fertilization, the organism 

produced is different from all others of the species. 

2. Mutation: 

Mutation is a spontaneous change in a gene, which alter gene product. It is defined as any change 

in the nucleotide sequence of DNA. Alleles arise by mutation. The original allele is termed as 

wild type of mutant allele. If there were no mutation, there would be no biological evolution. 
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3. Environment: 

Although environment has no role in the initial production of varieties, they are randomly 

produced. Once the variants produced, they are then acted upon in the environment by the 

process of natural selection. The variants, which are best suited in a particular environment, have 

more chance to survive or being selected by nature. Accumulation of such traits generation after 

such trait generation results ultimately in the production of new species.  

➢ Importance of variation:  

Variation causes evolution.  

Evolution: 

Evolution is the slow and gradual change in organisms with passage of time. Variations 

prerequisite evolution: - 

1. Without genetic variation, there could be no evolution. 

2. If all individuals in a species had the exact same set of genes, their offspring would all be the 

same, and would all have an equal chance of survival. 

3. It’s the variations in genes, which are expressed as variations in traits that cause some 

individuals to thrive and others to fall prey to predators and other threats in their 

environment. 

Examples with explanation: - 

1. Consider the finch, the bird that famously caught Darwin’s attention on his voyage to the 

Galapagos Island. 

2. Finches have different kinds of beaks, each one best suited for a particular task. 

3. Some beaks are best for cracking hard nuts, others for reaching into light spaces, still others 

for eating small seed. 

4. The type of beak that an individual finch has, will affect that finch’s ability to survive  in a 

given environment. 

5. If there is drought that kills the plants that produce small seeds, the finches with large, strong 

beaks that can crack hard nuts will do better than the finches whose beaks were best suited to 

eating the now scare small seeds. 

6. Natural selection act on observable traits such as the size, strength and shape of the finch’s 

beaks. 
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Q6: Draw a cross between two pea plants. One of them has round green seeds (RRyy) while 

the other has wrinkled yellow seeds (rrYY). 

Ans: 
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TOPIC WISE QUESTIONS 

Q1: Define the following terms. 

Genetics, Heredity, Variation, Inheritance. 

Ans: Genetics:- 

Genetics is the study of genes and their behaviour. 

The branch of biology which deals with the study of heredity and variation is called genetics. 

Heredity: 

The characteristics of parents which are transferred to their offspring, and similar among 

offspring and parents is called heredity. 

Variation 

The differences among offspring and their parents is known as variation. 

Inheritance: 

The process by which the characters are transferred from parents to offspring is known as 

inheritance. 

Q2: Describe chromosomes. 

Ans: Chromosomes:- 

1. A chromosome is a thread like structure in the nucleus of the cell. 

2. Chromo means color and Soma means body. 

3. Chromosomes was discovered by Waldeyer in 1876. 

4. In prokaryotic cells chromosomes consist entirely of DNA and are not enclosed in a nuclear 

membrane. 

5. In eukaryotic cells they are found within the nucleus and are composed of chromatin 

material which is chemically DNA and proteins. 

6. Chromosomes is the name given to that structure as they readily absorb dyes and become 

colored. 

7. In eukaryotic cells number of  chromosomes is specific e.g. human has 46 chromosomes in 

each somatic cell, potato has 48, fruit fly or  drosophila has 8 etc. 

8. The term chromosomes are usually reserved for the structure when it is condensed and 

readily visible during cell division. Another times the chromosomes appears as a fibrous 

structure called chromatin network. 

Q3: Describe chromatin material 

Ans: Chromatin material:- 

1. Chromosomes are composed of chromatin material. 

2. Chromatin is the complex combination of protein and nucleic acid (DNA & RNA). 

3. The major components of chromatin are 
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4. DNA 

5. Histone protein 

6. The unit of chromatin material in nucleosome. 

Structure of nucleosome:- 

1. Nucleosomes are the unit of chromatin material which is arranged in the form of beads in a 

linear order. 

2. Each nucleosome consists of two main component I-e  

a. 200 nucleotides of double DNA 

b. 8  Histone proteins 

3. Histone proteins from core of nucleosome and about 1nm in diameter. 

4. The histone proteins which are composed of 8 molecules form an octamere, around which 

200 nucleotides of DNA is wrapped to form a super helix. 

5. The two turns of DNA are sealed by another type of histone protein (H1). 

6. Histones are positively charged due to large number of basic amino acids like organism and 

line. 

7. Due to positive charge, histones are strongly attracted by negative charged phosphate group 

of DNA. 

8. Histones core promote and guide the coiling of DNA. 

9. This arrangement shows the knobby appearance of chromatin fiber. 

Q4: Define locus. 

Ans: Locus:- 

The location of a gene on chromosome is known as locus. 

Loci: 

Its plural is loci. 

Q5: What is gene and alleles? 

 Ans: Gene:- 

• A gene is the fundamental physical and functional unit of heredity. 

• A gene is an individual element of a genome.  

• Genes are some part of DNA which can determine a character. 

• Gene is a group of nucleotides which as code for protein synthesis. 

 

Alleles:- 

• The alternate form of genes on homologous chromosomes is called allele. 

• Variations between the same genes are also called allele which may also be called as allelic 

variation. 

•  Alleles are originated by mutation.  

• Mutations are changes in the ends taking place during gene replication. 
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Q6: Describe the type of genotype? 

Ans: There are two types of genotype: 

1.  Homozygous 

2. Heterozygous 

Q7: What do you know about homozygous? 

Ans: Homozygous                                                                                                                                                                                                               

The combination of the alleles of gene pair is called genotype. When a gene pair has the same 

genes, the genotype is called homozygous. 

Q8: What do you know about heterozygous? 

Ans: Heterozygous                                                                                                                                                                                      

The combination of the alleles of gene pair is called genotype. The genotype in which the gene 

pair has the different alleles, is called heterozygous. 

Q9: What do you about dominant allele? 

Ans: Dominant allele: -                                                                                                                                                                                     

In the heterozygous genotype one allele may mask the working of the other allele, such an allele 

is called the dominant allele. 

Q10: What do you about recessive allele? 

Ans: Recessive allele: -                                                                                                                                                                                 

The allele which is masked (not expressed) is called a recessive allele. 
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Q7: Describe the role of genes in protein synthesis. 

Ans: Role of genes in protein synthesis: 

Genes help in the synthesis of protein with the help of RNA and DNA steps. Protein synthesis 

takes place in the following two major steps which is called the central dogma of life. 

i. Transcription 

i. Translation 

 

ii. Transcription: 

1. Transcription is the process during which DNA prepare messenger (mRNA). 

2. The two DNA stands unzip from each other like replication of DNA. 

3. A single strand of mRNA is made by pairing of mRNA bones with DNA nucleotide bases in 

messenger mRNA uracil (I) make pair with adenine “A” of DNA because thiamine “T” is not 

present. 

iii. Translation: 

1. Translation is a process during which mRNA make tRNA and sequence of various amino 

acids (proteins). 

2. When the mRNA is manufactured, it leaves the cell nucleus and travels toward ribosome. 

3. In the ribosome mRNA code is translated into tRNA code, which in turn transferred into a 

protein sequence. 

4. During this process each set of 3 mRNA bases will pair with complimentary 3 tRNA bases. 

5. The mRNA bases triplet is called “codon” and the complimentary tRNA base triplet is called 

“anticodon”. 

6. Each tRNA is specific to amino acid, so by adding of tRNA, amino acid are linked together 

by peptide bones. 

7. Various sequences of amino acids make a protein which is released by tRNA. 

Q8: Describe contribution of Gregor Mendel in field of biology. 

Ans: Contribution of Gregor Mendel:- 

1. Gregor Mendel is regarded as “father of genetics” due to formulation of three laws of 

inheritance. 

2. He was an Austrian monk and performed his experiments on pea plant. 

3. He discovered the fundamental mechanism of heredity. 

4. Mendel conducted genetic experiments by using simple genetic system. 

5. He examined well-defined traits and discovered the following three laws of inheritance. 

a. Law of Dominance. 

b. Law of segregation. 

c. Law of independent assortments. 

These law (principles) are the corner stone of modern genetics. 
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Q9: Why Mendel chose pea plant for his experiment? 

Reason: Mendel had chosen pea plant for his experiments due to following reasons. 

i. Pea plant are easy to grow. 

ii. They are fairly resistant to pests. 

iii. Pea is a short duration plant and completes its life cycle in 3 months. 

iv. Pea plant has a large number of varieties. 

v. Pea plant is 100% self-pollinated but cross pollination can also be performed. 

Q10: Write the characters (trait) of pea plant which were studied by Mendel. 

Ans: seven characters of pea plant studied by Mendel: 

Mendel studied the following seven characters for his research work. 

      Character 

      (traits) 

    Dominant          Recessive 

1. Seed shape        Round            Wrinkled 

2. Seed colour        Yellow            Green 

3. Flower colour         Violet           White 

4. Pod shape         Full          Constricted 
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5. Pod colour         Green          Yellow 

6. Flower position         Axial          Terminal 

7. Stem height         Tall          Dwarf 

 

 

Q11: Describe Mendel law of Dominance. Also draw the checker board. 

Ans: Mendel law of dominance: 

“When two contrasting characters are brought together in cross, only the dominant character will 

appear in F1 generation”. 

Explanation:- 

1. When Mendel crossed a pure breed tall plant with a pure breed short plant, all of the 

offspring in the first generation (the F1 generation) were tall. 

2. The same thing happened with the other pairs of contrasting traits studied. 

3. Hybrid offspring in the first generation always showed just one of the two forms. 

4. Mendel used the word dominant to describe the form that dominated the phenotype, or 

physical appearance, in F1 generation. 

5. The other form he called recessive, because the characteristic receded into the background in 

the F1 generation. 
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6. In each F2 generation some of the recessive forms of the traits which had visibly 

disappeared. 

7. Approximately one fourth of the F2 plants exhibited the recessive characteristics, and three 

fourths continued to exhibit the dominant form of the trait, like their F1 parents. 

8. This 3:1 ratio of dominant to recessive remained consist in all of the F2 offspring. 

Q12: Describe Mendel law of segregation with the help of checker board. 

ANS: Mendel law of segregation: 

“In individuals the genes (alleles) exist in pairs, but during gametes formation they separate or 

segregate randomly”. 

Explanation:- 

1. Mendel discovered the mating a tall pea and a short pea would produce an F1 generation of 

only tall pea plants. 

2. He wondered, were those offspring tall pea plants really identical to their tall parents, or 

might they still contain some element of their short parents. 

3. Mendel let all seven types of hybrid F1 generation plant self-pollinate, producing what he 

called the F2 (second filial) generation. 

4. In each F2 generation some of the recessive form of the traits which had visible traits 

reappeared. 

5. Approximately one fourth of the F2 plants exhibited the recessive characteristic, and three 

fourths continued to exhibit the dominant form of the trait, like their F1 parents. 

6. This 3:1 ratio of dominant to recessive remained consistent in all of the F2 offspring. 
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Q13: What are the types of variation? 

Ans: Types of variation:- 

Variation is of two types i-e 

i. Continuous variation. 

ii. Discontinuous variation. 

 

i. Continuous variation: 

1. These type of variations deals with a variety of phenotypes ranging from one extreme to the 

other, which have a lot of intermediate characters between the two extreme of a character. 

2. The genetic reason behind this is the presence of many genes controlling a single character. 

3. So, when there are more than one gene controlling the expression of a character then it show 

the additive affect. 

4. All these characters are controlled by many genes and because of this reason expression 

depends upon the additive effects of these genes. 

5. Once of the important aspects of continuous variations is the role of environment in the 

expression of these variations. IQ needs proper education and training which is provided by 

the environment and if a child is provided with these basic facilities he/she will be in better 

position to use his/her IQ. 
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Examples: 

1. Skin color in human is controlled by several genes and more dark genes in an individual will 

result in the darker skin color. Some is the effect of certain other characters like height, 

weight  and IQ etc. 

2. The accumulation of more genes for tallness will result in tall individual and so on. 

 
 

ii. Discontinuous variation: 

1. These type of variations deal with a few clear cut phenotype. 

2. These types of characters are controlled by few genes and genes do not show. 

3. Additive effect: 

These variations are not modified by environment changes. 

4. In pea plant all the seven characters studied by Mendel were of discontinuous variation.  

5. The phenotype expressed were clear cut like for height character, there were either tall plants 

or short no intermediate. 

6. Likewise the flower color was either violet or white.   

Example:  

1. Human blood group is an example of discontinuous variation. There are only 4 types of 

blood group which are blood group A, B, AB and O. There is no other possibilities and there 

are no values in between. 

2. Likewise in gender normal possibility is either male or female. 
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Q14: Describe the DARWIN’s THEORY OF NATURAL SELECTION regarding 

evolution. 

Ans: Darwin’s theory of natural selection: 

According to Darwin theory of natural selection evolution occur by the following. 

• Over production. 

• Competition. 

• Survival of the fittest  

• Natural selection 

• Reproduction 

• Speciation. 

 

• Over production: 

It is the general trend in living organisms that they tend to reproduce indefinitely, but resources 

in environment are not sufficient for such a large population. Among individual of a population 

there are genetic variation.  

• Competition: 

As a resources in the environment are limited, to get sufficient resources to live, organisms 

compete with one another. The individual who survive are the ones best adapted to exist in their 

environment due to possession of variations that best suit them to their environment. 

• Survival of the fittest: 

The variation of the organisms with in the species increases the likelihood that at least some 

member of the species will survive under changed environmental condition. So, survival of best 

fitting the environment will lead to increase the individual of population with well adapted 

variation. 
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• Natural selection: 

Those organisms with poor adaptability will be excluded from the environment. So, nature select 

those organisms who have best adapted with changing environment is called natural selection. 

• Reproduction: 

Variation assist or hinder individuals in their struggle for survival. The best adapted individual 

survive and reproduce, passing on the favorable variations to their offspring. 

• Speciation: 

As time and generations continue, adaptation are passed on generation after generation and after 

many generations through continuous selection: new species may evolve from a common 

ancestor. 

Small differences between parents and offspring can accumulate in successive generation so that 

descendants become very different from their ancestors. 

Q15: Write an example of natural selection. 

Ans: Example of natural selection: 

An example of natural selection is the evolution of pesticides resistance in insect species. 

Pesticides are poison used to kill pest (harmful insect). When a new type of pesticides is used, a 

relatively small amount may kill 99% of pests. But later sprayings are less and less effective.  

For example: 

In the early 1950s, a pesticides was introduced to control flour beetles. Only a small 

concentration of pesticides treatments had variation that enabled them to resist the chemical 

attack. Their offspring inherited the variation for pesticides resistance. In each generation, the 

percentage of pesticides-resistant individuals increased in population. Thus, the population 

underwent an evolution that resultant in adaptation against the pesticides. Today, the flour 

beetles are not killed even by very high concentrations of the same pesticides.  

 


