
Case Study Based Questions 

Case Study 1 
Inheritance of One Gene 
According to Mendel, one gene controls the expression of one character only. The ability 
of a gene to have multiple phenotypic effect because it influences a number of 
characters is an exception. The gene having a multiple phenotypic effect because of its 
ability to control two or more characters can be seen in cotton. In cotton, a gene for the 
link also influences the height of plant, size of the ball, number of ovules and viability of 
seeds. 

Q1. Genes with multiple phenotypic effects are known as: 
a. hydrostatic genes 
b. duplicate genes 
c. pleiotropic genes 
d. complimentary genes 

Q2. Which of the following disorder is an example of genes with multiple phenotypic 
effects? 
a. Phenylketonuria 
c. Sickle-cell anaemia 
b. Haemophilia 
d. Both a. and c. 

Q3. Which of the following is an example of gene with multiple phenotypic effect? 
a. Drosophila white eye mutation. 
b. Kernel colour in wheat. 
c. Height in human beings. 
d. Skin colour in human beings. 

Q4. Which of the following statements is not correct regarding genes with multiple 
phenotypic effect? 
a. It is not essential that all the traits are equally influenced. 
b. Occasionally a number of related changes are caused by a gene. 
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c. It occurs due to effect of the gene on two or more inter-related metabolic pathways. 
d. None of the above 

Q5. Assertion (A): In garden pea, the gene which controls the flower colour also controls 
the colour of the seed coat and presence of red spots in the leaf axils. 
Reason (R): A pleiotropic gene influences more than one trait. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 
b. Both Assertion and Reason are true, but Reason is not the correct explanation of 
Assertion. 
c. Assertion is true, but Reason is false. 
d. Assertion is false but Reason is true. 

Answers 

1. (c)  
2. (d) 
3. (a)  
4. (d) 
5. (a) 

Case Study 2 
Haemophilia's a Mendelian Disorder 
Haemophilia is a sex-linked disease which is also known as bleeder's disease as the 
patient will continue to bleed even from a minor cut since he or she does not possess the 
natural phenomenon of blood clotting due to absence of anti-haemophilic globulin or 
factor VIII and plasma thromboplastin factor IX essential for it. As a result of continuous 
bleeding, the patient may die of blood loss colour blindness is another type of sex-linked 
trait in which the eye fails to distinguish red and green colours. Vision is however, not 
affected and the colourblind can lead a normal life, reading, writing and driving 
(distinguishing traffic lights by their position). 

Q1. If a haemophilic man marries a woman whose father was haemophilic, and mother 
was normal then which of the following holds true for their progenies? 
a. Of the total number of daughters, 50% daughters are carrier and 50% are 
haemophilic. 
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b. All the daughters are haemophilic. 
c. All sons are haemophilic and all daughters are normal. 
d. All sons are normal and all daughters are carriers. 

Q2. A man whose father was colourblind and mother was normal marries a woman 
whose father was haemophilic and mother was normal. Which of the following is true for 
their progenies? (Note: Percentage is from the total number of progenies). 
a. 25% female progenies carry the gene for both haemophilia and colour blindness. 
b. 25% male progenies carry only the gene of colour blindness. 
c. 25% female progenies carry only the gene of colour blindness. 
d. 25% male progenies and 25% female progenies carry the gene of haemophilia. 

Q3. Which of the following statements is incorrect regarding haemophilia? 
a. It is a dominant disease. 
b. A single protein involved in clotting of blood is affected. 
c. It is recessive disease. 
d. It is a Mendelian disorder. 

Q4. Anup is having colour blindness and is married to Soni who is normal. What is the 
chance that their son will have the disease? 
a. 100% 
b. 50% 
c. 25%  
d. 0% 

Q5. Refer to the given cross. 

 

Select the correct option regarding 1, 2, 3 and 4. 
(a) 1. Colourblind carrier female  - (b) 1. Colourblind people 
2. Colourblind haemophilic female - 2. Haemophilic female 
3. Normal male - 3. Normal male 
4. Haemophilic male - 4. Haemophilic male 
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(c) 1. Colourblind female - (d) 1. Colourblind carrier female 
2. Colourblind and haemophilic femal  - 2. Normal female 
3. Normal male - 3. Normal male 
4. Normal male - 4. Haemophilic male 

Answers 

1. (a) 
2. (d)  
3. (a)  
4. (d)  
5. (a) 

Case Study 3 
Mendel's Law of Inheritance 
Prashant wanted to find the genotype of a pea plant bearing purple coloured flowers in 
his kitchen garden. For this, he crossed purple flowered plant with white flowered plant. 
As a result, all plants which were produced had purple flower only. Upon selfing these 
plants, 75 purple flower plants and 25 white flower plants were produced. Now, he can 
determine the genotype of a purple flowered plant by crossing it with a white flowered 
plant.  

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

Q1. Which law cannot be derived from the crosses done by Prashant? 
Ans. Mendel's law of independent assortment cannot be derived from the crosses done 
by Prashant. 

Q2. To determine the genotype of a purple flowered plant, Prashant crossed this plant 
with a white flowered plant. What does this cross represent? 
Ans. This cross represents a the test cross. 

Q3. In white flowered plant, allele is expressed in which condition? 
Ans. In white flowered plant, allele is expressed in homozygous condition only. 

OR 
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What does the character, i.e., purple colour of the flowers that appeared in the first filial 
generation is called? 
Ans. Such a character is called dominant character. 

Case Study 4 
Chromosomal Disorders 
The chromosome number is fixed for all normal organisms leading to species 
specification whereas any abnormality In the chromosome number of an organism 
results into abnormal individuals. For example, In humans 46 is the fixed number of 
chromosomes both in male and female. In male it is '44 + XY' and in female it is '44 + XX'. 
Thus the human male is heterogametic, in other words produces two different types of 
gametes one with 22 X chromosomes and the other with 22+ Y chromosomes 
respectively. Human female, on the other hand is homogametic i.e. produces only one 
type of gamete with '22 + X' chromosomes only. Sometimes an error may occur during 
meiosis of cell cycle, where the sister chromatids fail to segregate called non-disjunction, 
leading to the production of abnormal gametes with altered chromosome number. On 
fertilisation such gametes develop into abnormal individuals. 

Read the given passage carefully and give the answer of the following questions: (CBSE 
2023) 

Q1. State what is aneuploidy. 
Ans. Aneuploidy is a genetic condition in which an individual has an abnormal number of 
chromosomes in their cells. It may occur due to extra or less number of chromosomes. 

Q2. If during spermatogenesis, the chromatids of sex chromosomes fail to segregate 
during meiosis, write only the different types of gametes with altered chromosome 
number that could possibly be produced. 
Ans. 22+0, 22+ XY. 

Q3. A normal human sperm (22 + Y) fertilises an ovum with karyotype '22+ XX. Name the 
disorder the offspring thus produced would suffer from and write any two symptoms of 
the disorder. 
Ans. Klinefelter syndrome Symptoms: 
1. Males with feminine characteristics 
2. Decreased facial and body hair. 
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OR 

Name a best known and most common autosomal aneuploid abnormality in human and 
write any two symptoms. (CBSE 2023) 
Ans. Down syndrome is the most well-known example of a chromosomal aneuploidy. 
Symptoms: 
1. A flattened face, especially the bridge of the nose. 
2. Almond-shaped eyes that slant up. 

Case Study 5 
Genetic Mechanism 
While studying inheritance of characters, a teacher gave the example of inheritance of 
attached earlobe and hypertrichosis of the ear to her students. A man with attached 
earlobes and extensive hair on pinna married a woman having free earlobes. The couple 
had four children, one son with attached earlobes and hairy pinna, one son with a free 
earlobes and hairy pinna and two daughters with attached earlobes. One of the 
daughters married a man with free earlobes and sparse hair on pinna. Teacher said if 
this couple would have sons, there would be equal chances for both having free or 
attached earlobes and sparse hair on pinna. Read the given passage carefully and give 
the  
answer of the following questions: 

Q1. Which trait are of attached and free earlobe respective examples? 
Ans. Attached and free earlobe respective examples of recessive and dominant traits. 

Q2. What is dominant trait? 
Ans. It is a character expressed by a dominant gene. Dominant gene is the one which 
expresses itself in the presence of its contrasting which is considered to be a suppressed 
gene. 

Q3. What type of trait is hypertrichosis of the ear? 
Ans. Hypertrichosis of the ear is a Y-linked trait. 

OR 

If a female with attached earlobe married a male homozygous with free earlobe and 
sparse hair on pinna, then what would be the chances of daughter to have attached 
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earlobe? 
Ans. The chances of daughter to have attached earlobe is 0%. 

Case Study 6 
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