
Case Study Based Questions 

Case Study 1 
The most obvious outcome of the reproductive process is the generation of individuals of 
similar design, but in sexual reproduction they may not be exactly alike. The 
resemblances as well as differences are marked. The rules of heredity determine the 
process by which traits and characteristics are reliably inherited. Many experiments have 
been done to study the rules of inheritance. 

Read the above passage carefully and give the answer of the following questions: 

Q1. Why an offspring of human being is not a true copy of his parents in sexual 
reproduction? 

Q2. While performing experiments on inheritance in plants, what is the difference 
between F₁ and F₂ generation? 

Q3. Why do we say that variations are useful for the survival of a species over time? 

Or 

Study Mendel's cross between two plants with a pair of contrasting characters. 

 

He observed 4 types of combinations in F₂ generation. Which of these were new 
combinations? Why do new features which are not present in the parents, appear in F2 
generation? (CBSE 2023) 

Answers 

1. Because in sexual reproduction, both the father and mother contribute practically 
equal amounts of genetic material to the offspring. Thus, each trait is influenced by both 
paternal and maternal DNA. 
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2. F, generation is produced by the breeding of two parental organisms while F₂ 
generation is produced by the interbreeding of two F, generation offsprings. 

3. Variations are useful for the survival of a species over time as variation makes species 
more adapted to survive and grow in the changing environmental conditions. If a 
population of reproducing organisms were suited to a particular niche and if the niche 
were drastically altered, the population could be wiped out. However, if some variations 
were to be present in a few individuals in these populations, there would be some 
chance for them to survive. Variation is thus useful for the survival of species over time. 

Or 

Round green and wrinkled yellow were the new combinations. In crossing, if two or more 
traits are involved, the factors responsible for each pair of traits separate and behave 
independently in F₂ generation irrespective of the combinations present in parents. So, 
new features appear in F₂ generation. 

Case Study 2 
Sahil performed an experiment to study the inheritance pattern of genes. He crossed tall 
pea plants (TT) with short pea plants (tt) and obtained all tall plants in F, generation. 

Read the above passage carefully and give the answer of the following questions: 

Q1. What will be set of genes present in the F₁ generation? 

Q2. Given reason why only tall plants are observed in F₁ progeny. 

Q3. When F₁ plants were self-pollinated, a total of 800 plants were produced. How many 
of these would be tall, medium height or short plant? Give the genotype of F₂ generation. 

Or 

When F₁ plants were cross-pollinated with plants having tt genes, a total of 800 plants 
were produced. How many of these would be tall, medium height or short plants? Give 
the genotype of F₂ generation. (CBSE SQP 2022 Term-2) 

Answers 

1. Genes present in F, generation is Tt. 



2. It is so because tallness (T) is a dominant trait and short (t) is a recessive trait in pea 
plants. 

3. When F, plants were self-pollinated, both tall and short traits are expressed in F₂ 
generation in the ratio 3:1. 
Thus, 600 plants will be tall and 200 plants will be short. 

 

Case Study 3 
Pooja has green eyes while her parents and brother have black eyes. Pooja's husband 
Ravi has black eyes while his mother has green eyes and father has black eyes. 

Read the above passage carefully and give the answers of the following questions: 

Q1. On the basis of the above given information, is the green eye colour a dominant or 
recessive trait? Justify your answer. 
Q2. What is the possible genetic makeup of Pooja's brother's eye colour? 

Q3. What is the probability that the offspring of Pooja and Ravi will have green eyes? 
Also, show the inheritance of eye colour in the offspring with the help of a suitable cross. 

Or 

50% of the offspring of Pooja's brother are green eyed. With help of cross show how this 
is possible? (CBSE SQP 2022-23) 

Answers 

1. Green eye colour is recessive trait as it will express only in homozygous condition. 

2. BB, Bb 



3. bb x Bb 

 

50% of the offsprings can have green eye colour. 

Or 

Brother is heterozygous (Bb) and wife is green (bb). bb x Bb 

 

50% of the offsprings can have green eye colour as per the cross shown. 

Case Study 4 
Figures (a) to (d) given below represent the type of ear lobes present in a family 
consisting of 2 childrens-Rahul. Nisha and their parents. 

 

Excited by his observation of different types of ear lobes present in his family, Rahul 
conducted a survey of the type of ear lobes found {Figures 
(e) and (f)) in his classmates. He found two types of ear lobes in his classmates as per the 
frequency given below: 



 

On the basis of above data, answer the following questions: 

Q1. Which of the two characteristics-free ear lobe' or 'attached ear lobe' appears to be 
dominant in this case? Why? 

Q2. Is the inheritance of the free ear lobe linked with sex of the individual? Give reason 
for your answer. 

Q3. What type of ear lobe is present in father, mother, Rahul and his sister Nisha? Write 
the genetic constitution of each of these family members which explains the inheritance 
of this character in this family. 
(Gene for Free ear lobe is represented by F and gene for attached ear lobe is 
represented by f for writing the genetic constitution). 

Or 

Suresh's parents have attached ear lobes. What type of ear lobe can be seen in Suresh 
and his sister Siya? Explain by giving the genetic composition of all. (CBSE SQP 2023-24) 

Answers 

1. Free ear lobe is dominant because it is found in a large majority of the population. 

2. No, it is not sex linked. As per the data of the family as well as the class, it is indicated 
that free ear lobe is present in males as well as in females. 

3. Father-Ff (free ear lobe), Mother-Ff (free ear lobe), Rahul-ff (attached ear lobe) and 
Nisha-Ff (free ear lobe). 

Or 

Suresh's father-ff (attached ear lobe), mother-ff (attached ear lobe), Suresh-ff (attached 
ear lobe). Siya-ff (attached ear lobe). If both parents have recessive character, then all 
the children can have recessive character only. 



Case Study 5 
Sex determination is the method by which distinction between males and females is 
established in a species. The sex of an individual is determined by specific chromosomes. 
These chromosomes are called sex chromosomes. X and Y chromosomes are called sex 
chromosomes. The normal chromosomes other than the sex chromosomes of an 
individual are known as autosomes. 

Read the above passage carefully and give the answer of the following questions: 

Q1. A normal baby girl receives her X chromosome from whom: mother, father, both 
mother and father or either from mother or father? 

Q2. A couple has six daughters. What is the possibility of them having a girl next time? 

Q3. Do genetic combination of mothers play a significant role in determining the sex of a 
new born? 

Q4. Which vital function is not controlled by autosomes? 

Answers 

1. From both mother and father. 

2. The possibility of having a girl or boy child is equal i.e.. 50%, as 50% male gametes are 

Y type and 50% are Xtype. 

3. No, because mothers have a pair of X chromosomes. All children will inherit an X 
chromosome from their mother regardless of whether they are boys or girls. 

4. Sex of a child is not controlled by autosomes. 
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