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 Subtopic wise segregation for powerful concept building 

 Complete coverage of Textual Exercise Questions, Intext Questions, Activities and

Exemplar Questions 

 Questions from previous years board papers are summated 

 Extensive coverage of additional questions encompassing topology of questions

recommended by board 

 Addition of new question type (Assertion and Reason) as introduced by board in new paper

pattern 

 Chapter-wise assessment with every chapter to allow self-evaluation 

 Activity demonstration/concept explanation videos included wherever required 

 Memory maps at the end of each chapter to facilitate quick revision 

 Enrich your knowledge, Gyan Guru, Connection, Smart Recap and Competitive Corner are

designed to impart holistic education 

Salient Features 
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In the case of good books, the point is not how many of them you can get through, but rather how many can get 
through to you. 

“Class X: Science” is a complete and thorough ‘Target Notes’ critically analysed and extensively drafted to 
foster the student’s confidence.  
 The Subtopic-wise classified format for each chapter of this book helps the students to comprehend 
concepts easily. Each subtopic in a chapter begins with brief theory followed by questions, divided into Objective 
Questions (MCQ, Assertion & Reason, Very Short Answer Questions), Short Answer Questions & Long 
Answer Questions. Questions from Textual Exercise, Intext Questions, Exemplar Questions, Board Questions 
from previous years & Higher Order Thinking (HOT) Questions are included according to the flow of a subtopic. 
Wherever possible, questions are allotted with marks. The question without marks can also be modified and asked in the 
examination. 

Each chapter also includes Value - Based Questions which emphasize on values along-with knowledge. 
Textbook Activities are solved, supported by videos wherever possible. Formative assessment covers a wide 
range of activities and problems useful in preparation of internal assessment. Practice Problems are provided to 
assess the numerical solving skill. Memory Map has been provided to give a quick overview of the chapter, 
helping the students in effective learning. A Chapter Assessment is provided that stands as a testimony to the fact that 
the child has understood the chapter thoroughly. Answers to each chapter Assessment can be viewed by scanning the 
given Q.R. Code. 

While ensuring the complete coverage of the syllabus in an effortless and easy to grasp format, emphasis is also 
given on active learning. To achieve this, we have infused several titles such as, Enrich your knowledge, Gyan Guru, 
Connection, Smart Recap and Competitive Corner. The following screenshots will walk you through the main 
features of the book and elucidate how they have been carefully designed to maximize the student learning. 

Gyan Guru illustrates real life 
applications or examples related to the 
concept discussed.  
This is our attempt to link learning to the 
life. 

Enrich your knowledge presents 
fascinating information about the concept 
covered.  
This is our attempt to create interest in 
the students about the concept. 

Connections enables students to perceive 
interlinking of concepts covered in 
different chapters.  
This is our attempt to encourage students 
to appreciate the subject as a whole. 

PREFACE

  GG - Gyan Guru 

Coating Utensils with Tin 
Tinning is the process of thinly 
coating sheets of different 
metals with tin. Utensils made 
of copper, iron and even brass 
are coated with tin. The thin 
layer of tin provides durability 
by minimizing the chances for 
chipping or damage to the  
surfaces, while also making it extremely easy to clean 
the cookware after use. It also prevents rust. 

38.  Iron nails dipped in copper sulphate
solution for about 30 minutes?    

[CBSE 2010] 
Ans: Iron nails become reddish brown in colour 

and copper sulphate solution becomes green 
in colour. 

       In Chapter 3, you will study in detail
about how a metal reacts with a salt solution of
another metal. 

Connections 

 When left cerebral hemisphere is damaged,
effect takes place on right side of the body
and vice versa. 

 Left hemisphere is the logical brain
responsible for words, number, logic,
analysis, lists and sequences. 

Enrich Your Knowledge 
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The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve 
nearly missed something or want to applaud us for our triumphs, we’d love to hear from you. 

Please write to us on: mail@targetpublications.org 

A book affects eternity; one can never tell where its influence stops. 

Best of luck to all the aspirants! 
Yours faithfully, 
Publisher 

Edition: Second 

Disclaimer 

This reference book is transformative work based on textual contents published by the National Council of Educational Research and Training (NCERT). We the publishers 
are making this reference book which constitutes as fair use of textual contents which are transformed by adding and elaborating, with a view to simplify the same to enable 
the students to understand, memorize and reproduce the same in examinations. 

This work is purely inspired upon the course work as prescribed by the National Council of Educational Research and Training (NCERT). Every care has been taken in the 
publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or damages caused to any 
person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference book.  

© reserved with the Publisher for all the contents created by our Authors. 

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of 
students. 

QR code provides assess to a video 
in order to boost understanding of a 
concept or activity. 
This is our attempt to facilitate 
learning with visual aids. 

Competitive Corner presents
questions from prominent competitive
exams based entirely on the syllabus
covered in the chapter. 
This is our attempt to give competitive
edge to the students. 

Smart Recap captures the 
essence of subtopic discussed in 
the form of flow chart.  
This is our attempt to offer 
students a prompt revision. 

29. What is Cross pollination?
Ans:  Cross pollination is the transfer of pollen

grains from anther of one flower to the 
stigma of another flower on another plant 
of the same species. [Note: Students can scan the adjacent

QR code to get conceptual clarity
with the aid of a relevant video.] 

Smart Recap 

Oxygen-rich 
air from the  
environment 

taken in by 
(Inspiration)

Pharynx

Nasal cavities 

Air containing CO2
is released into    
the environment by
expiration 

1. A wire of resistance 4  is stretched to 
twice its original length. The resistance of
stretched wire would be  

[NEET UG 2013] 
(A) 2  (B) 4 
(C) 8  (D) 16 

Hint: Let R be the resistance and l be the original 
length. 

Competitive Corner
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No. Units Marks 

I Chemical substances - Nature and behaviour 25 

II World of living 23 
III Natural Phenomena 12 

IV Effects of current 13 

V Natural resources 07 

Total 80 

Internal assessment 20 

Grand Total 100 

Theme: Materials 

Unit I:Chemical Substances - Nature and Behaviour  

Chemical reactions: Chemical equation, Balanced chemical equation, implicationof a balanced chemical 
equation, types of chemical reactions: Combination, decomposition, displacement, double displacement, 
precipitation, neutralization, oxidation and reduction. 
Acids, bases and salts: Their definitions in terms of furnishing of H+ and OH– ions, General properties, 
examples and uses, concept of pH scale(Definition relating to logarithm not required), importance of pH in 
everyday life; preparation and uses of Sodium hydroxide, Bleaching powder, Baking soda, Washing soda and 
Plaster of Paris. 
Metals and non-metals: Properties of metals and non-metals, Reactivity series, Formation and properties of 
ionic compounds, Basic metallurgical processes, Corrosion and its prevention. 
Carbon compounds: Covalent bonding in carbon compounds. Versatile nature of carbon. Homologous 
series. Nomenclature of carbon compounds containing functional groups (halogens, alcohol, ketones, 
aldehydes, alkanes and alkynes), difference between saturated hydrocarbons and unsaturated hydrocarbons. 
Chemical properties of carbon compounds (combustion, oxidation, addition and substitution reaction). 
Ethanol and Ethanoic acid (only properties and uses), soaps and detergents. 
Periodic classification of elements: Need for classification, Early attempts at classifications of elements 
(Dobereiner’s Triads, Newland’s Law of Octaves, Mendeleev’s Periodic Table), Modern periodic table, 
gradation in properties, valency, atomic number, metallic and non-metallic properties. 

Theme: The world of the Living 

Unit II: World of Living 

Life processes: ‘Living being’. Basic concept of nutrition, respiration, transport and excretion in plants and 
animals. 
Control and co-ordination in animals and plants: Tropic movements in plants; Introduction of plant 
hormones; control and co-ordination in animals; Nervous system; Voluntary, involuntary and reflex action; 
Chemical co-ordination: animal hormones. 
Reproduction: Reproduction in animals and plants (asexual and sexual) reproductive health-need and 
methods of family planning. Safe sex vs HIV / AIDS. Child bearing and women’s health. 
Heredity and Evolution: Heredity; Mendel’s contribution - Laws for inheritance of traits: Sex determination: 
brief introduction; Basic concepts of evolution. 

UNIT WISE WEIGHTAGE
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Theme: Natural Phenomena 

Unit III: Natural phenomena 

Reflection of light by curved surfaces; Images formed by spherical mirrors, centre of curvature, principal axis, 
principal focus, focal length, mirror formula (Derivation not required), magnification. 
Refraction; Laws of refraction, refractive index. 
Refraction of light by spherical lens; Image formed by spherical lenses; Lens formula (Derivation not 
required); Magnification. Power of a Lens. 
Functioning of a lens in human eye, defects of vision and their corrections, applications of spherical mirrors 
and lenses. 
Refraction of light through a prism, dispersion of light, scattering of light, applications in daily life.  

Theme: How Things Work 

Unit IV: Effects of Current 

Electric current, potential difference and electric current. Ohm's law; Resistance, Resistivity, Factors on 
which the resistance of a conductor depends. Series combination of resistors, parallel combination of resistors 
and its applications in daily life. Heating effect of electric current and its applications in daily life. Electric 
power, Interrelation between P, V, I and R. 
Magnetic effects of current: Magnetic field, field lines, field due to a current carrying conductor, field due 
to current carrying coil or solenoid; Force on current carrying conductor, Fleming's Left HandRule, Electric 
Motor, Electromagnetic induction. Induced potential difference, Induced current. Fleming's Right Hand Rule, 
Electric Generator, Direct Current. Alternating current: frequency of AC. Advantage of AC over DC. 
Domestic electric circuits. 

Theme: Natural Resources 

Unit V: Natural Resources 

Sources of energy: Different forms of energy, conventional and non-conventional sources of energy: Fossil 
fuels, solar energy; biogas; wind, water and tidal energy; Nuclear energy. Renewable versus non-renewable 
sources of energy. 
Our environment: Eco-system, Environmental problems, Ozone depletion, waste production and their 
solutions. Biodegradable and non-biodegradable substances. 
Management of natural resources: Conservation and judicious use of natural resources. Forest and wild life; 
Coal and petroleum conservation. Examples of people’s participation for conservation of natural resources. Big 
dams; advantages and limitations; alternatives, if any. Water harvesting. Sustainability of natural resources. 



SAMPLE
 C

ONTENT
 

List of Experiments  

1. Finding the pH of the following samples by using pH paper/ universal indicator.
a. Dilute Hydrochloric Acid b. Dilute NaOH solution
c. Dilute Ethanoic Acid Solution d. Lemon juice
e. Water   f. Dilute Sodium Hydrogen Carbonate solution
Studying the properties of acids and bases (HCl and NaOH) on the basis of their reaction with: 
a. Litmus solution (Blue/Red) b. Zinc metal
c. Solid sodium carbonate

2. Performing and observing the following reactions and classifying them into:
a. Combination reaction b. Decomposition reaction
c. Displacement reaction
d. Double displacement reaction

i. Action of water on quick lime.
ii. Action of heat on ferrous sulphate crystals.
iii. Iron nails kept in copper sulphate solution.
iv. Reaction between sodium sulphate and barium chloride solutions.

OR 
3. Observing the action of Zn, Fe, Cu and Al metals on the following salt solutions:

a. ZnSO4 (aq) b. FeSO4 (aq) c. CuSO4 (aq) d. Al2(SO4)3 (aq)
Arranging Zn, Fe, Cu and Al (metals) in the decreasing order of reactivity based on the above result.

4. Studying the dependence of potential difference (V) across a resistor on the current (I) passing through it and
determine its resistance. Also plotting a graph between V and I.

5. Determinationof the equivalent resistance of two resistors when connected in series and parallel.
6. Preparing a temporary mount of a leaf peel to show stomata.
7. Experimentally show that carbon dioxide is given out during respiration.
8. Study of the following properties of acetic acid (ethanoic acid):

i. odour ii. solubility in water
iii. effect on litmus iv. reaction with sodium Hydrogen Carbonate

9. Study of the comparative cleaning capacity of a sample of soap in soft and hard water.
10. Determination of the Focal Length of:

i. Concave mirror  ii. Convex lens
by obtaining the image of a distant object.

11. Tracing the path of a ray of light passing through a rectangular glass slab for different angles of incidence.
Measure the angle of incidence, angle of refraction, angle of emergence and interpret the result.

12. Studying (a) binary fission in Amoeba, and (b) budding in yeast and Hydra with the help of prepared slides.
13. Tracing the path of the rays of light through a glass prism.
14. Finding the image distance for varying object distances in case of a convex lens and drawing corresponding

ray diagrams to show the nature of image formed.
15. Identification of the different parts of an embryo of a dicot seed (Pea, gram or red kidney bean).

PRACTICALS 
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QUESTION PAPER PATTERN (2019 ‐ 20) 

Duration: 3 Hours    Max. Marks: 80 

No. Typology of Questions 
Objective 

Type 
(01 mark) 

SA  
(03 marks) 

LA 

(05 marks) 
Total 

1 Remembering: Exhibit memory of 
previously learned material by 
recalling facts, basic concepts, and 
answers. 

07 02 01 22.5% 

2 Understanding: Demonstrate 
understanding of facts and ideas by 
organizing, comparing, translating, 
interpreting, giving descriptions, and 
stating main ideas. 

04 02 02 25% 

3 Applying: Solve problems to new 
situations by applying acquired 
knowledge, facts, techniques and 
rules in a different way. 

04 01 02 21.25% 

4 Analyzing and Evaluation: 
Examine and break information into 
parts by identifying motives or 
causes. Make inference and find 
evidence to support generalizations 
Present and defend opinions by 
making judgements about 
information, validity of ideas, or 
quality of work based on a set of 
criteria. 

05 02 01 20% 

5 Creating: Compile information 
together in a different way by 
combining elements in a new pattern 
or proposing alternative solutions. 

- 03 - 11.25% 

Total 20  1 = 20 10  3 = 30 06  5 = 30 100% 

1. All questions would be compulsory. However, an internal choice of approximately 33% would be provided.
2. Objective type questions will consist of 10 MCQs and also include very short answer questions, Assertion-

Reasoning type questions etc.

QUESTION PAPER PATTERN 
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Chapter No. Chapter Name Page No. 

01 Chemical Reactions and Equations 1 

02 Acids, Bases and Salts 35 

03 Metals and Non-metals 71 

04 Carbon and its Compounds 108 

05 Periodic Classification of Elements 163 

06 Life Processes 202 

07 Control and Co-ordination 238 

08 How do Organisms Reproduce? 279 

09 Heredity and Evolution 315 

10 Light- Reflection and Refraction 350 

11 Human Eye and the Colourful World 402 

12 Electricity 435 

13 Magnetic Effects of Electric Current 488 

14 Sources of Energy 531 

15 Our Environment 556 

16 Management of Natural Resources 584 

Note: 1. * mark represents Textual question.

2. # mark represents Intext question.

3. mark represents NCERT Exemplar question.

4. symbol represents HOT (Higher Order Thinking) question.

CONTENTS 
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315

 

Tables of Key Questions: Following table would facilitate students to find out Questions of NCERT Textbook 
Exercise and Exemplar in our notes. 

NCERT Exercise Questions 

NCERT Exercise 
Question No. 

Target Notes NCERT Exercise 
Question No. 

Target Notes 

Page No. Question No. Page No. Question No. 

1 320 9 7 323 9 
2 337 5 8 341 14 
3 342 1 9 331 1 
4 322 1 10 317 1 
5 338 1 11 322 2 
6 338 2 12 317 7 

NCERT Exemplar Questions 
NCERT Exemplar 

Questions No. 
Target Notes NCERT Exemplar 

Questions No. 
Target Notes 

Page No. Question No. Page No. Question No. 
1 316 1 25 337 7 
2 319 2 26 325 18 
3 320 3 27 326 21 
4 320 5 28 341 14 
5 320 6 29 322 39 
6 320 10 30 326 20 
7 320 11 31 332 10 
8 320 12 32 340 10 
9 330 1 33 342 20 

10 334 1 34 323 4 
11 320 7 35 323 3 
12 337 1 36 326 19 
13 337 2 37 335 1 
14 337 6 38 343 1 
15 316 2 39 344 2 
16 319 1 40 333 2 
17 316 3 41 333 3 
18 334 2 42 333 5 
19 330 2 43 327 2 
20 320 13 44 327 3 
21 320 14 45 327 4 
22 320 4 46 334 6 
23 320 15 47 327 5 
24 320 3 

9.4 Speciation 
9.5 Evolution and Classification 
9.6 Evolution should not be equated with 

‘Progress’. 

Heredity and Evolution 9 
Contents & Concepts 

9.1 Accumulation of variation 
during reproduction 

9.2 Heredity 
9.3 Evolution 
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1. Exchange of genetic material takes place in 
 (A) vegetative reproduction 
 (B) asexual reproduction 
 (C) sexual reproduction 
 (D) budding  

2. Which of the following statements is not true 
with respect to variation? 

 (A) All variations in a species have equal 
chance of survival 

 (B) Change in genetic composition results 
in variation 

 (C) Selection of variants by environmental 
factor form the basis of evolutionary 
processes 

 (D) Variation is minimum in asexual 
reproduction  

3. Select the group which shares maximum 
number of common characters 

 (A) two individuals of a species 
 (B) two species of a genus 
 (C) two genera of a family  
 (D) two genera of two families  
 
 
4. Assertion: There are minor differences among 

the individuals produced through asexual 
reproduction. 

 Reason: Small inaccuracies occur during DNA 
copying.  

 (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)  Both assertion and reason are false. 
 
 
 

#5. Define variations. 
Ans: The differences between parents and 

offsprings or among the offsprings of the same 
parents and among individuals of the same 
species are called variations.  

#6. How do the variations in a species promote 
survival? 

Ans:  Variations increase the adaptability of an 
individual to its changing environment and 
thus promote survival of a species.  

#7.  Which of the following type of reproduction 
generates more number of successful 
variations? 

i.  Asexual reproduction  
ii. Sexual reproduction  
Ans:   
ii.  Sexual reproduction.  

#8. If a trait A exists in 10% of a population of 
an asexually reproducing species and a trait 
B exists in 60% of the same population, 
which trait is likely to have arisen earlier? 

Ans: Trait B is likely to have arisen earlier as it occurs 
in more number in a population than trait A. 

Very Short Answer Questions 

Assertion & Reason 

Objective Questions                   [1 Mark] 

Multiple Choice Questions

  
Variation: 
 It is a difference in characters or traits among
the individuals of a species. For example, human
height is a character which shows variation. 
 
 
 
 
 
 
 
 
 
 
 
 
   
The given figure represents asexual mode of
reproduction where a single individual like
bacterium divides to form two bacteria which further
divide and produce four bacteria. 
All the 7 individuals in the given figure are similar
to each other but are with minor differences. These
differences are generated due to small inaccuracies
involved in DNA copying. 
However, when the sexual mode of reproduction is
involved, then greater diversity will be generated.  
Depending upon the nature of variations, different
individuals would have different advantages. 
Selection of variants by environmental factors forms
the basis of evolutionary processes. 

Creation of diversity over succeeding
generations  
(Figure 9.1) 

9.1 Accumulation of variation during 
reproduction 
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Chapter 9: Heredity and Evolution

 
  

*1. Explain how sexual reproduction gives rise 
to more viable variations than asexual 
reproduction. How does this affect the 
evolution of those organisms that reproduce 
sexually?                  [3M] 

Ans:  
i. Variations occur due to small inaccuracies in 

DNA copying or as a result of sexual 
reproduction.  

ii. In asexual reproduction, offsprings have same 
genes as their parents thus, they are almost 
identical to their parents. Hence, in asexual 
reproduction much genetic variation is not 
possible.  

iii. In sexual reproduction, an organism inherits 
half the genes from each parent. Thus, in 
sexual reproduction genetic variability 
increases in the population from one 
generation to another. These genetic variations 
lead to evolution of a species.   

2.  Why do the organisms reproducing 
asexually show very little variation from 
each other? 

Ans:   
i.  In asexually reproducing organisms, only one 

parent is involved. Thus, mixing of genes of 
two individuals does not occur in this case. 

ii. There are very minor differences generated in 
such organisms due to small inaccuracies in 
DNA copying.  

3. What is DNA copying? State its 
importance.                      [CBSE 2015] [3 M] 

Ans:  
i. DNA copying:  
 DNA copying is the process by which two 

identical replicas are produced from one 
original DNA molecule during cell division. 

ii. Importance of DNA copying:  
 a. DNA replication needs to occur so that 

during cell division, new cells that are 
formed also get the organism’s DNA. 

 b. DNA is essential for the synthesis of 
RNA and proteins which are needed for 
normal functioning of cell.  

4.  No two individuals are absolutely alike in 
population. Why?                      [CBSE 2014] 

Ans:   
i. No two individuals are absolutely alike in a 

population because variations are generated due 
to small inaccuracies during DNA copying. 

ii. In case of sexual reproduction variations are 
also caused due to crossing over process of 
meiosis. 

 
#5. How does the creation of variations in a 

species promote survival? 
Ans: Variations help to increase the adaptability 

of an organism which make them more 
tolerable to the changing environmental 
conditions. Thus, variations ensure the 
survival of species. 

 
6. i. Why is variation beneficial to the 

species? 
 ii. Do all variations in a species have 

equal chances of surviving in the 
environment?          [3M] 

Ans:   
i. Variations increase the adaptability of an 

individual to its changing environment and 
thus promote survival of a species. 

ii. a.  No, depending upon the nature of 
variations, different individuals would 
have different kinds of advantages. 

 b. When environmental factors act on 
these variants, only those variants which 
can withstand the existing environment 
would survive. 

 
*7.  Only variations that confer an advantage to 

an individual organism will survive in a 
population. Do you agree with this 
statement? Why or why not?                 [3M] 

Ans:   
i.  Yes, we agree with the statement that ‘only 

variations that confer an advantage to an 
individual organism will survive in a 
population’. 

ii. All variations do not have an equal chance 
to survive in the environment. The chances 
of survival depend on the nature of 
variations.  

iii. Depending on the nature of variations 
different individuals would have different 
kinds of advantages. 

 For e.g. A population of bacteria that can 
withstand heat will survive better in a heat 
wave, while those which do not have such 
variation will die. 

 
8. ‘Variations that confer an advantage to an 

individual organism only will survive in a 
population.’ Justify.        [CBSE 2014] [3 M] 

Ans: Refer 9.1 Short Answer Questions Q.7. 

Short Answer Questions 
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 T t 

T TT 
(Tall) 

Tt 
(Tall) 

T Tt 
(Tall) 

tt 
(Dwarf)  

Mendel crossed pure tall pea plant (TT) with pure 
dwarf pea plant (tt). The F1 generation was all tall 
(Tt). When F1 generation plants were self pollinated, 
the F2 generation had tall and dwarf plants in the 
ratio of 3:1. 
In this cross, the genotype of F1 generation plant was 
Tt. This indicates that both tall and dwarf traits were 
inherited in the F1 generation, but only trait for 
tallness was exhibited in the progeny. This signifies 
that the trait for tallness was dominant over the 
recessive trait i.e. dwarfness. 
 
Mendel’s Dihybrid cross: 
Mendel’s dihybrid cross involved two pairs of 
contrasting characters. 
Mendel crossed tall pea plants having round seeds 
(TTRR) with dwarf pea plants having wrinkled 
seeds (ttrr). 
He obtained all tall pea plants having round seeds 
(TtRr) in F1 generation. 
This showed that tallness and round seed are 
dominant characters over dwarfness and wrinkled 
seed, which are recessive characters. 
When F1 generation was allowed to be self 
pollinated, both the parental traits along with new 
recombinants were expressed in a definite 
proportion in the F2 generation.  
The following Punnett square represents Mendel’s 
dihybrid cross: 
 
 
 
 
 
 
 
 
 
   

 TR Tr tR tr 

TR TTRR TTRr TtRR TtRr 
Tr TTRr TTrr TtRr Ttrr 
tR TtRR TtRr ttRR ttRr 
tr TtRr Ttrr ttRr ttrr  

F2 generation:

Self pollination of F1
generation:  TtRr TtRr

F1 generation:

F2 generation:

Parents:
(P1 generation) 

TTRR
(Tall Round) 

ttrr 
(Dwarf Wrinkled)

TtRr
(Tall Round)

Gametes: TR Tr tR tr TR Tr tR tr

9.2 Heredity

 
Heredity: 
It is the transmission of characters or traits from 
parents to their offsprings.  
Inherited traits: 
Inherited traits are those characters which are 
transferred from one generation to another. For 
example, skin colour, height in human beings, etc.  
Rules for the inheritance of traits (Mendel’s 
contribution): 
“If both mother and father contribute equal quantity 
of genetic material to the child, then what traits will 
be seen in the child?” 
Mendel worked on this line and formulated the main 
rules for the inheritance of traits.  
He used a number of contrasting visible characters 
of garden peas (Pisum sativum) for his experiments. 
 

Characters Dominant 
trait 

Recessive 
trait 

Stem height Tall Dwarf 
Flower colour Violet White 
Flower position Axial Terminal 
Pod colour Green Yellow 
Pod shape Inflated Constricted 
Seed colour Yellow Green 
Seed shape Round Wrinkled 

 
With these experiments, Mendel postulated three 
rules of inheritance:  
i. Law of dominance 
ii.  Law of segregation  
iii. Law of independent assortment 
Mendel’s Monohybrid Cross: 
Mendel’s monohybrid cross involved crossing of 
two pea plants with one pair of contrasting 
characters. 
Mendel represented the inheritance of characters as 
follows: 
 

Self pollination of
F1 generation: 

Gametes: 

Parents:
(P1 generation) 

TT
(Tall) 

tt
(Dwarf) 

Tt

T t 

Tt

T t T t 

Tt
(Tall) 

Gametes: 

(F1 generation): 
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1. A trait in an organism is influenced by  
 (A) paternal DNA only 
 (B) maternal DNA only 
 (C) both maternal and paternal DNA  
 (D) neither by paternal nor by maternal DNA  

2. Two pink coloured flowers on crossing 
resulted in 1 red, 2 pink and 1 white flower 
progeny. The nature of the cross will be 

 (A) double fertilization  
 (B) self pollination 
 (C) cross fertilization  
 (D) no fertilization 

Objective Questions                  [1 Mark] 

Multiple Choice Questions

It is obsereved in F2 generation, that four types of
plants are produced:  
i. Tall Round  : 9 
ii. Tall Wrinkled  : 3 
iii. Dwarf Round  : 3 
iv. Dwarf Wrinkled  : 1 
Thus, the tall / dwarf traits and the round / wrinkled
seed traits are independently inherited.   
How do these traits get expressed? 
i. Traits of parents are transmitted to their

offsprings through genes present on their
chromosomes during the process of sexual
reproduction. 

ii. Gene is a segment of DNA which has coded
information for formation of a particular
protein in the cell. 

iii. Each gene controls one character. 
iv. There may be two or more forms (alleles) of

the gene. One form may be dominant over the
other form. For example, in plants, ‘T’ is the
dominant factor of the allele for the tallness
trait, whereas ‘t’ is the recessive factor of
allele for the dwarfness trait. Thus, a single
copy of ‘T’ is enough to make the plant tall,
whereas both copies of ‘t’ have to be there for
the plant to be short. 

v. Plant height-depends upon the amount of a
particular plant hormone. The amount of a
plant hormone made will depend on the
efficiency of the process for making it. 

 If the particular protein needed for this
process is synthesized efficiently then a lot of
hormone will be made and it will affect the
growth and the plant will be tall. 

 If the gene for tallness is altered, the protein
synthesized will be less efficient and the
amount of hormone produced will also be
less. As a result, growth of plant will be less
and the plant will be dwarf. 

vi. Two forms of gene separate at the time of
gamete formation, due to which each gamete
has only one form of the gene. 

vii.  After fertilization of male and female
gametes, the two forms of the gene are
brought together in the zygote.  

Sex determination: 
In human beings, the sex of the individual is
genetically determined. In humans, there are 23 pairs
of chromosomes, out of which the 23rd pair is called
as sex chromosome. The human female has a perfect
pair of sex chromosomes (XX) and male has a
mismatched pair of sex chromosomes (XY). 

During sexual reproduction, the female produces
gametes with an X-chromosome. Males have one X
and one Y chromosome. Thus, half of the sperms
carry the X-chromosome and the other half of the
sperms carry the Y-chromosome. 
During fertilization, when a sperm carrying the
X-chromosome fertilizes an egg carrying the 
X-chromosome, the zygote develops into a female
(XX). When a sperm carrying the Y-chromosome 
fertilizes an egg carrying the X-chromosome, the 
zygote develops into a male (XY). 
All children inherit an X-chromosome from their 
mother regardless of whether they are boy or girl.
Thus, the gametes from the male parent decide
the sex of the baby. 

Sex determination in human beings
(Figure 9.2) 
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3. A cross between a tall plant (TT) and short pea 
plant (tt) resulted in progeny that were all tall 
plants because 

 (A) tallness is the dominant trait 
 (B) shortness is the dominant trait 
 (C) tallness is the recessive trait 
 (D) height of pea plant is not governed by 

gene ‘T’ or ‘t’  
4. In peas, a pure tall plant (TT) is crossed with a 

short plant (tt). The ratio of pure tall plants to 
short plants in F2 is 

 (A) 1:3 (B) 3:1 
 (C) 1:1  (D) 2:1  

5. Which of the following statement is incorrect? 
 (A) For every hormone there is a gene 
 (B) For every protein there is gene 
 (C) For production of every enzyme there is 

a gene 
 (D) For every molecule of fat there is a gene  

6. If a round, green seeded pea plant (RR yy) is 
crossed with wrinkled, yellow seeded pea 
plant, (rr YY) the seeds production in F1 
generation are  

 (A) round and yellow   
 (B) round and green 
 (C) wrinkled and green   
 (D) wrinkled and yellow  

7. Two pea plants one with round, green seeds 
(RRyy) and another with wrinkled, yellow 
(rrYY) seeds produce F1 progeny that have 
round, yellow (RrYy) seeds. When F1 plants 
are selfed, the F2 progeny will have new 
combination of characters. Choose the new 
combination from the following. 

 (i) Round, yellow (ii) Round, green 
 (iii) Wrinkled, yellow  (iv) Wrinkled, green  
 (A) (i) and (ii) (B) (i) and (iv) 
 (C) (ii) and (iii)  (D) (i) and (iii)  
8. Which of the following genotypes represent 

green round seeds? 
 (A) yyrr (B) yYrR 
 (C) YyRR (D) yyRR  

*9. A Mendelian experiment consisted of breeding 
tall pea plants bearing violet flowers with short 
pea plants bearing white flowers. The progeny 
all bore violet flowers. But almost half of them 
were short. This suggests that the genetic make-
up of the tall parent can be depicted as 

 (A) TTWW (B) TTww 
 (C) TtWW (D) TtWw 

10. In human males all the chromosomes are 
paired perfectly except one. This / these 
unpaired chromosome is / are 

 (i) large chromosome  
 (ii) small chromosome 
 (iii) Y-chromosome 
 (iv) X-chromosome 
 (A) (i) and (ii) (B) (iii) only 
 (C) (iii) and (iv)  (D) (ii) and (iv) 
 

11. The maleness of a child is determined by 
 (A) the X-chromosome in the zygote 
 (B) the Y-chromosome in zygote 

 (C) the cytoplasm of germ cell which 
determines the sex  

 (D) sex is determined by chance 
 

12. A zygote which has an X-chromosome 
inherited from the father will develop into a  

 (A) boy 
 (B) girl 

 (C) X-chromosome does not determine the 
sex of a child 

 (D) either boy or girl 
 

13. The two versions of a trait (character) which 
are brought in by the male and female gametes 
are situated on 

 (A) copies of the same chromosome 

 (B) two different chromosomes 
 (C) sex chromosomes  
 (D) any chromosome 
 

14. Select the statements that describe 
characteristics of genes 

 (i) genes are specific sequence of bases in a 
DNA molecule 

 (ii) a gene does not code for proteins 
 (iii) in individuals of a given species, a 

specific gene is located on a particular 
chromosome  

 (iv) each chromosome has only one gene 
 (A) (i) and (ii) (B) (i) and (iii) 

 (C) (i) and (iv)  (D) (iii) and (iv) 
 

15. The number of pair(s) of sex chromosome in 
the zygote of humans is  

 (A) one (B) two 
 (C) three  (D) four 
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16. Assertion: The sex of the child would be 

determined by the chromosome received from 
the father. 

 Reason: A human male has both X 
chromosomes. 

 (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)  Both assertion and reason are false.   
Hint: Human male has one X and one Y sex 

chromosome. If a child receives X chromosome 
from the father then it would be a female 
whereas if a child receives Y chromosome from 
the father then it would be a male.  

 
  
17. Define heredity.                  [CBSE 2011, 14] 
Ans: The transmission of characteristics from one 

generation to the next is called as heredity.  
18. Define genetics.                        [CBSE 2011] 
Ans:  Genetics is a branch of biology which deals 

with the study of heredity and variation.  
19. Name the genetic material that is responsible 

for inheritance of traits.             [CBSE 2013] 
Ans: Gene  
20.  Name the plant on which Mendel 

performed his experiments.      [CBSE 2011] 
Ans:  Garden pea plant (Pisum sativum).  
21. What is trait? Give one example.  
Ans: A characteristic feature is called as trait. For 

example, tallness or dwarfness in pea plant.   
22. What is the genotype of a ‘true breeding 

tall’ and ‘true breeding dwarf’ pea plant? 
Ans: The genotype of a ‘true breeding tall’ pea 

plant is ‘TT’ and ‘true breeding dwarf’ pea 
plant is ‘tt’.   

23.  How is F2 generation obtained in Mendelian 
experiments? 

Ans:  In Mendelian experiments, F2 generation is 
obtained by selfing the offsprings of the F1 
generation.  

24.  What are dominant traits? 
Ans:  The traits which are expressed in the F1 

generation are called dominant traits. 

25. Which of the following is a dominant trait 
in human beings 

i. Attached earlobes 
ii. Free earlobes? 
Ans:  
i. Attached earlobes  
26.  Which of the following represent the round 

shaped and green coloured seeds of pea 
plant? [rrYy, RrYy, RRyy, Rryy] 

Ans:  Both RRyy and Rryy represent the round 
shaped and green coloured seeds of a pea 
plant.  

27. A Mendelian experiment consisted of 
breeding pea plants bearing violet flowers 
with pea plants bearing white flowers. 
What will be the result in F1 progeny?        

[CBSE 2018] 
Ans: The F1 progeny pea plants will have violet 

flowers.   
28. What is gene?                  [CBSE 2011, 14] 
Ans: Gene is a specific segment of DNA which is 

responsible for the inheritance and expression 
of a particular character of an organism.  

29.  What are the carriers of genes? 
Ans:  Chromosomes are the carriers of genes.  
30. What is DNA?    [CBSE 2015] 
Ans: DNA (Deoxyribo Nucleic Acid) is a molecule 

that carries genetic information used in the 
development, functioning and reproduction of 
living organisms.    

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Very Short Answer Questions

Assertion & Reason

 Length of DNA molecule in a single mammalian 
cell is about 2 meters which fits into a space just 6 
microns across 

 The human body 
contains approximately 30 
trillion cells, so if you stretch 
the DNA in all the cells out, 
end to end, it would stretch 
over 744 million miles, about 
twice the diameter of the 
Solar System. 

GG - Gyan Guru 

[Note: Students can scan the adjacent
QR code to get conceptual clarity 
with the aid of a relevant example.] 
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31.  Where is DNA found in a cell? [CBSE 2015] 
Ans:  DNA is found in the cell nucleus.  
32.  What are ‘chromosomes’?  
Ans:  Chromosomes are long thread like structures 

containing hereditary information in the form 
of genes.  

33. Where are they located in the cells? 
Ans: Chromosomes are located in the nucleus of a cell.  
34.  How many chromosomes does each human 

diploid cell have?  
OR 

 How many pairs of chromosomes are 
present in human beings?         [CBSE 2016] 

Ans:  A human diploid cell has 46 chromosomes or 
23 pairs of chromosomes.   

35. What are sex chromosomes? 
Ans: The chromosomes which are associated with 

sex determination are known as sex 
chromosomes.   

36.  Which of the following decides the sex of 
the child in human beings  

 A. Sperm  B.  Ovum? 
Ans:  In human beings, sperm decides the sex of the 

child.  
37.  Write the combination of sex chromosomes 

in male and female child in human beings. 
Ans:  The combination of sex chromosomes is XY 

in case of male child and XX in case of female 
child in human beings.  

38.  How many types of male gametes and 
female gametes produced by human male 
and female respectively? 

Ans: Human male produces two types of male 
gametes (sperms) carrying either X or Y 
chromosome whereas human female produces 
only one type of female gamete (ova) carrying 
the X chromosome.  

39. Why do all the gametes formed in human 
females have an X-chromosome?   

Ans: Human females have a perfect pair of sex 
chromosomes i.e. XX. At the time of gamete 
formation, meiosis occurs and one 
X-chromosome enters each gamete. Hence, all 
the gametes formed in human females have an 
X-chromosome.  

40.  Give any two examples where sex 
determination is regulated by 
environmental factors. 

Ans:  In lizards and turtles, sex determination is 
regulated by temperature. 

 
 
 
 
 
 
 
 
 
 
 
  
41. Who is known as the father of Genetics? 
Ans: Gregor Johann Mendel  
42. Who are more closely related. A brother 

and sister or two cousins? Why? 
Ans: A brother and sister are more closely related 

than two cousins because they have the same 
biological parents.  

 
  

*1. A study found that children with light-
coloured eyes are likely to have parents 
with light-coloured eyes. On this basis, can 
we say anything about whether the light eye 
colour trait is dominant or recessive? Why 
or why not? 

Ans:  
i. No, we cannot say that the light eye colour 

trait is dominant or recessive. 
ii. It is because; two copies of traits are inherited 

from parents, one from mother and one from 
father. Unless we know the nature of these two 
variants of traits, we cannot say which trait is 
dominant and which is recessive.     

*2. How is the equal genetic contribution of male 
and female parents ensured in the progeny? 

[3 M] 
Ans:  
i.  In the process of sexual reproduction, gametes 

are formed by the process of meiosis during 
which a gamete gets only one set of 
chromosome and thus it is haploid (n). 

ii. During fertilization, haploid male gamete 
(sperm) fertilizes haploid female gamete (egg) 
to form diploid zygote (2n). 

iii. Thus, half of the genetic material comes from 
mother and half from the father and diploid 
condition is restored in zygote. 

iv. Hence, the process of meiosis is necessary to 
ensure equal genetic contribution of male and 
female parents in the progeny. 

Short Answer Questions

 In turtle, high incubation temperature leads 
to the development of female offspring. In 
lizards, high incubation temperature leads to 
the development of male offspring.  

 In some organisms like birds, moths and 
butterflies the gametes from the female 
decides the sex. Sex reversal is possible in 
certain fishes, birds and amphibians. 

Enrich Your Knowledge 
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3. Why did Mendel choose pea plant for his 
experiments?                                           [3M] 

Ans: Mendel choose pea plant for his experiments 
for the following reasons:  

i. Pea plant is an annual plant with a short life 
cycle. 

ii. Flowers of pea plants are bisexual and 
naturally self pollinating.  

iii. They can be artificially cross – pollinated.  
iv.  Pea plants have several pairs of contrasting 

characters, such as height (tall, dwarf), seed 
shape (round, wrinkled), etc. 

 
4. Give the pair of contrasting traits of the 

following characters in pea plant and 
mention which is dominant and recessive 

i. yellow seed ii.  rounds seed?   
Ans: 

i. Seed colour in 
pea plant 

: Yellow (Dominant) 
: Green (Recessive) 

ii. Seed shape in 
pea plant 

: Round (Dominant) 
: Wrinkled (Recessive) 

 
5. What are F1 and F2 generations? 
Ans:   
i.  F1 generation: 
 The hybrid individuals obtained by a cross 

between two pure parents with contrasting 
characters is called F1 generation.  

ii. F2 generation: 
 The generation of offsprings obtained by 

selfing F1 individuals is called F2 generation.  
 
6.  Explain the term  
i.  Monohybrid cross ii. Dihybrid cross 
Ans:   
i. Monohybrid cross: 
 A cross between two pure parents differing in 

a single pair of contrasting characters is called 
monohybrid cross.  

ii. Dihybrid cross: 
 A cross between two pure parents differing 

in two pairs of contrasting characters is 
called  

 
7.  i. Write full form of DNA. Where is it 

located?                       [CBSE 2014] 
 ii. Name the information source for 

making proteins in the cells.  
[CBSE 2014] 

Ans:   
i. Refer 9.2 Objective Questions Q.30, 31. 
ii.  Cellular DNA  

8. “It is possible that a trait is inherited but 
may not be expressed.” Give a suitable 
example to justify this statement. 

[CBSE 2014, 15] 

OR 

 How did Mendel explain that it is possible 
that a trait is inherited but not expressed in 
an organism?                   [CBSE 2017] [3 M] 

Ans:  
i. Yes, it is possible that a trait is inherited but 

may not be expressed. 
ii. For example, when a pure tall pea plant (TT) 

is crossed with a pure dwarf pea plant (tt), 
only tall pea plants (Tt) are obtained in the F1 
generation. 

 On self pollination of tall plants of F1, both tall 
(TT, Tt) and dwarf plants (tt) are obtained in 
the F2 generation in the ratio 3 : 1   

iii. A recessive trait (tt) reappears in the F2 
generation which shows that the dwarf trait 
was present in the F1 generation but did not 
get expressed due to presence of a dominant 
trait i.e. tallness. 

 
*9. Outline a project which aims to find the 

dominant coat colour in dogs. 

Ans: Consider the following cross to find the 
dominant coat colour in dogs: 

   
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
      
 In the given cross, a single copy ‘B’ is 

enough for the trait of black coat colour in 
dog. Whereas both the copies have to be ‘b’ 
for white coat colour in dog. Thus, black 
coat colour is dominant over white coat 
colour. 

F2 generation: 

 

Female dog with 
white coat colour

BB bb 

 
Male dog with 

black coat colour 

Gametes: 

F1 generation: 
All black dogs

Gametes: 

 (Bb) 

B b 

Female dog
Bb Bb 

Male dog 

B b B b 

 B b 
B BB 

(Black) 
Bb 

(Black) 
b Bb 

(Black) 
bb 

(White) 
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10. Name the plant Mendel used for his 
experiment. What type of progeny was 
obtained by Mendel in F1 and F2 when he 
crossed the tall and short plants? Write 
ratio he obtained in F2 generation plants.   

Ans:  
i. Mendel used pea plants (Pisum sativum) for 

his experiment.  
ii. In F1 generation Mendel obtained all tall 

plants when he crossed the tall and short 
plants. 

iii. In F2 generation Mendel obtained tall as well 
as dwarf plants. 

iv. The ratio obtained in F2 generation was 3:1 i.e. 
3 (Tall) : 1 (Dwarf).   

11.  If we cross a pure tall (dominant) pea plant 
with pure dwarf (recessive) pea plant we 
will get pea plants of the F1 generation. If 
we now self-cross the pea plant of F1 
generation, then we obtain pea plants of the 
F2 generation.  

i. What do the plants of the F1 generation 
look like? 

ii.  What will be the ratio of tall plants to dwarf 
plants in the F2 generation?  

iii.  State the type of plants that are absent in 
the F1 generation but appear in the F2 
generation. Mention the reason for the 
same.  

Ans:   
i.  The plants of the F1 generation will be tall. 
ii.  The ratio of tall plants to dwarf plants in the F2 

generation will be 3 : 1.  
iii.  The dwarf plants or the plants with recessive 

traits were not found in the F1 generation but 
appeared in the F2 generation.  

 This is because, according to Mendel’s second 
law of inheritance, ‘When two alleles for a 
contrasting character are brought together in a 
hybrid, they do not mix or contaminate but 
segregate independently during gamete 
formation’.   

12. A blue colour flower plant denoted by BB is 
crossed with a white colour flower plant 
denoted by ww. 

i. State the colour of the flower we would 
expect in their F1 progeny.  

ii. Write the percentage of plants bearing 
white flower in F2 generation when the 
flowers of F1 plants were selfed.  

iii.  State the expected ratio of the genotype BB 
and Bw in the F2 progeny. 

  [CBSE 2013, 15] [3 M] 

Ans:   
i.   
 
 
       
 All the flowers of F1 progeny will be blue in 

colour. 
ii. 
 
 
 
 
    

When the flowers of F1 plants are self 
pollinated, the percentage of white flower in 
F2 generation is 25%. 

iii. The expected ratio of the genotype BB and 
Bw in the F2 progeny will be 1:2.  

#13. How do Mendel’s experiments show that 
traits may be dominant or recessive?  

Ans:  
i. Mendel conducted experiments on the garden 

pea plant by using seven visible pairs of 
contrasting characters. He selected and 
crossed pure tall pea plants (TT) with pure 
dwarf pea plants (tt). In the F1 generation he 
got all tall plants having genotype Tt. 

ii. On self pollination of F1 generation he got F2 
generation with tall (TT, Tt) and dwarf plants 
(tt) in 3:1 ratio. 

iii. From this he concluded that a single copy of 
allele T is enough to make plant tall, while 
both copies of allele ‘t’ are required to make a 
plant short. Allele ‘T’ for tallness is dominant 
over allele ‘t’ for dwarfness. 

Hence, trait for tallness in the pea plant is dominant 
while trait for dwarfness is recessive.  

#14. A man with blood group A marries a 
woman with blood group O and their 
daughter has blood group O. Is this 
information enough to tell you which of the 
traits – blood group A or O is dominant? 
Why or why not?   

Ans:  
i. No, the given information is not enough 

because in human beings, the blood group is 
determined by a pair of genes. 

ii. The father’s blood group is A, hence his 
genotype can be either IAIA (homozygous) or 
IAIO (heterozygous) and the mother’s blood 
group is O, hence her genotype will be IOIO. 

 B w 
B BB 

(Blue) 
Bw 

(Blue) 
w Bw 

(Blue) 
ww 

(White) 

Selfing of F1 
generations: 

Bw 

F2 generation:

 Bw

 White flower
BB ww

Blue flower

F1 generation:

Parents:

Bw 
(Blue flower)
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iii. For the daughter to be born with blood group 
O, she has to inherit one IO gene from her 
mother and one IO gene from her father. For 
this the father must have the heterozygous IAIO 
blood group. 

iv. Since the given information does not provide 
details regarding the genotype of the father, 
the information is insufficient to draw any 
conclusion. 

 
15. A cross was made between pure breeding 

pea plants one with round and green seeds 
and the other with wrinkled and yellow 
seeds. 

i. Write the phenotype of F1 progeny. Give 
reason for your answer. 

ii. Write the different types of F2 progeny 
obtained along with their ratio when F1 
progeny was selfed.         [CBSE 2014] [3 M] 

Ans:  
i. The phenotype of F1 progeny is round, 

yellow seeds. It is because in F1 generation 
dominant traits like round shape of seeds 
and yellow colour of seeds express 
themselves, whereas recessive traits get 
suppressed in presence of the dominant 
traits. 

ii. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 F2 generation: 
 Round Yellow  : 9 
 Round Green  : 3 
 Wrinkled Yellow : 3 
 Wrinkled Green : 1 
  
 Ratio:  9:3:3:1 

16. i. Differentiate between dominant and 
recessive trait.  

 ii.  ‘Genes control traits’. Explain this 
statement with an example.  

Ans:   
i. A trait expressed in the F1 generation is called 

as dominant trait. The trait which does not 
express in F1 generation in presence of 
dominant trait is called as recessive trait. 

ii.  For example, plant height is dependent upon 
the amount of a particular plant hormone.  

 If the enzyme responsible for the production 
of this hormone works efficiently then a lot of 
hormone will be made and the plant will be 
tall. If the gene for this enzyme has an 
alteration that makes enzyme less efficient, 
then less hormone will be produced and plant 
will be dwarf. 

 Thus, ‘genes control traits’.  
#17. How do Mendel’s experiments show that 

traits are inherited independently? 
[CBSE 2016] 

Ans: Mendel performed a dihybrid cross where he 
took pea plants with round, green seeds 
(RRyy) and crossed them with pea plants 
having wrinkled yellow seeds (rrYY). In the 
F1 generation he got all plants with round, 
yellow seeds (RrYy). On self pollination of F1 
generation he got F2 generation where all traits 
appeared independently.  

 In F2 generation he got following results: 
 Round yellow  :  9 
 Round green  :  3 
 Wrinkled yellow  :  3 
 Wrinkled green  :  1   
 This shows that the trait for round shape of 

seeds is not linked with green colour of seeds. 
Similarly, trait for wrinkled shape of seeds is 
not linked with yellow colour of seeds. 

 From this experiment, he concluded that traits 
are inherited independently. (This is also 
known as the Law of Independent Assortment.)  

#18. How is the sex of the child (New Born) 
determined in human beings?  [CBSE 2014] 

Ans:  
i. In human beings, female has a perfect pair of 

XX sex chromosome, whereas male has an 
imperfect pair of XY sex chromosome.  

ii. Females produce gametes (eggs) with X-
chromosome. Among male gametes, half of the 
sperms carry X-chromosome and half of the 
sperms carry Y-chromosome.  

Gametes: 

 F1 generation: 

Selfing of F1 
generation:   

RrYy RrYy

  
 RY Ry rY ry 

RY RRYY 
Round 
Yellow 

RRYy 
Round 
Yellow 

RrYY 
Round 
Yellow 

RrYy 
Round 
Yellow 

Ry RRYy 
Round 
Yellow 

RRyy 
Round 
Green 

RrYy 
Round 
Yellow 

Rryy 
Round 
Green 

rY RrYY 
Round 
Yellow 

RrYy 
Round 
Yellow 

rrYY 
Wrinkled 
Yellow 

rrYy 
Wrinkled 
Yellow 

ry RrYy 
Round 
Yellow 

Rryy 
Round 
Green 

rrYy 
Wrinkled 
Yellow 

rryy 
Wrinkled 
Green 

rY ryRy RY rY ryRy RY 
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iii. During fertilization, when a sperm carrying 
the X-chromosome fertilizes an egg carrying 
X-chromosome, the zygote develops into 
female (XX). When a sperm carrying 
Y-chromosome fertilizes an egg carrying the 
X-chromosome the zygote develops into a 
male (XY). 

iv. Thus, in human beings the sex of the child is 
determined by the type of sex chromosome 
(X or Y) received from the male gamete.  

v. For diagram: Refer Figure 9.2 
 

19. A woman has only daughters. Analyze the 
situation genetically and provide a suitable 
explanation.               

Ans:  
i.  During gamete formation, human female 

produces gametes (ova) with one type of sex 
chromosome (X) 

ii. Male produces gametes (sperms) with two 
types of sex chromosomes (X and Y) during 
gamete formation. 

iii. The given situation indicates that every time a 
sperm carrying the X-chromosome has 
fertilized the ovum and hence all the children 
are girls. 

 
20. In human beings, the statistical 

probability of getting either a male or 
female child is 50:50. Give a suitable 
explanation.  

OR 
 In human beings, the statistical probability 

of getting either a male or a female child is 
50 %. Give reasons and explain with the 
help of a diagram.                      [CBSE 2014] 

OR 
 “It is a matter of chance whether a couple 

will give birth to a male child or a female 
child.” Justify this statement with the help 
of a flow chart showing the fusion of sex 
chromosomes.            [CBSE 2014, 15] [3 M] 

Ans:  Refer Short Answer Questions Q.18. 
 Since the ratio of male gametes carrying 

X-chromosome and those carrying 
Y-chromosome is 50:50, the statistical 
probability of male or female child is 
50:50.  

 
  
 
 
 

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

Ans:  

i. No, the genetic combination of mothers does 
not play a significant role in determining the 
sex of new born.  

ii. Refer Short Answer Questions Q.18. (ii, iii, iv) 
 
22.  A husband has 46 chromosomes; his wife 

has 46 chromosomes. Then why don’t 
their offspring have 46 pairs of 
chromosomes, which is obtained by the 
fusion of male and female gametes? 
Support your answer with a neat 
illustration.                                [CBSE 2012] 

OR 

 “The chromosome number of the sexually 
reproducing parents and their offspring is 
the same”. Justify this statement. 

Ans:   
i.  During gamete formation, meiosis (reduction 

division) occurs. Due to this, each gamete 
receives half the number of chromosomes of 
the parent. Thus, when the haploid (n) male 
gamete (sperm) fuses with the haploid(n) 
female gamete (egg), a diploid (2n) zygote is 
formed.  

 Hence, the chromosome number of parents 
and their offsprings remains same. 

ii. Illustration: 
 
 
 
 
 
 
 
 
 
 
           
23. What are Chromosomes? Explain how in 

sexually reproducing organisms the 
number of chromosomes in the progeny is 
maintained.                      [CBSE 2015] [3 M] 

Ans: 

i. Refer 9.2 Objective Questions: Q.32.  
ii. Refer 9.2 Short Answer Questions: Q.22. 

Gametes: 

Zygote 
(No. of chromosomes: 46) 

Father Mother 
(No. of chromosomes: 46)(No. of chromosomes: 46)

Meiosis 

Sperm
(No. of chromosomes: 23)

Egg
(No. of chromosomes: 23) 

Fertilization

Parents:

[Note: Students can scan the adjacent
QR code to get conceptual clarity
with the aid of a relevant example.] 
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24.  With the help of a flow chart explain in 
brief how the sex of a newborn is 
genetically determined in human beings. 
Which of the two parents, the mother or the 
father, is responsible for determination of 
sex of a child? 

OR 
 Explain with the help of a figure that father 

is responsible for the sex of a child. 
  [CBSE 2015, 16] [3 M] 

Ans: Refer Short Answer Questions Q.18.  
25. i. Define Genetics. 
 ii. Who is regarded as the ‘Father of 

Genetics’? Name the plant on which 
he performed his experiment. 

 iii. Why did he select that specific plant 
for his experiments?         

[CBSE 2012] [3 M] 
Ans:  
i. Genetics:  
 Refer 9.2 Objective Questions Q.18. 
ii. Refer 9.2 Objective Questions Q.41, 20. 
iii. Refer 9.2 Short Answer Questions: Q.3.    
 
 
1. How do Mendel’s experiments show that the 
 i. Traits may be dominant or recessive 
 ii. traits are inherited independently? 

  [CBSE 2015, 17] [5 M] 
Ans:  
i. Refer 9.2 Short Answer Questions Q.13.  
ii. Refer 9.2 Short Answer Questions Q.17.  

2. In the following crosses write the 
characteristics of the progeny  

 Cross 
i. RR YY  RR YY 
 Round yellow, Round yellow  
ii. Rr Yy  Rr Yy 
 Round yellow, Round yellow 
iii. rr yy  rr yy 
 Wrinkled green, wrinkled green  
iv. RR YY  rr yy 
 Round yellow, wrinkled green   
Ans:  
i.  
 
 
 
 
    

ii. Refer Short Answer Questions: Type II: Q.5. 
(ii)  

iii. 
 
 
 
 
   
   
iv. 
 
 
 
 
   

3. Study the following cross showing self 
pollination in F1. Fill in the blank  

 
 
 
 
 
Ans:     

4. In question 3, what are the combination of 
characters in the F2 progeny? What are 
their ratios?   

Ans: Refer 9.2 Short Answer Questions: Q.19. (ii)  
 

5. Give reasons for the appearance of new 
combination of characters in the F2 progeny 
in question 4.     

Ans:  
i. When two homozygous parents differing from 

each other in two or more pairs of contrasting 
characters are crossed, then the inheritance of 
one pair of characters is independent of the 
other pair of characters. 

ii. In the example given in Q.4 F2 progeny was 
obtained as round yellow, round green, 
wrinkled yellow and wrinkled green in the 
ratio of 9:3:3:1.  

iii. This indicates that, the inheritance of trait of 
round seed is not linked with yellow colour of 
seed. Similarly, the inheritance of trait of 
wrinkled seed is not linked with green colour 
of seed. Thus, two pairs of characters 
segregate independently and result in the 
appearance of a new combination of 
characters. 

Long Answer Questions

Parents: 

Gametes: 

Progeny: RRYY 
Round Yellow 

RRYY RRYY 
Round Yellow Round Yellow 

RY RY

Parents: RRYY  rryy 
Round yellow Wrinkled green 

F1: Rr Yy  ? 
Round yellow 

RrYy
Round Yellow 

rryy 
Wrinkled Green

Parents: 

Gametes:

Progeny:

 rryy rryy
Wrinkled Green Wrinkled Green 

ry ry

rryy 
Wrinkled Green

Parents:

Gametes:

Progeny:
RrYy 

Round Yellow 

 RRYY 
Round Yellow 

RY ry
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6.  How many pairs of chromosomes are 
present in human beings? 

 How many types of sex chromosomes are 
found in human beings? 

 “The sex of a newborn child is a matter of 
chance and none of the parents may be 
considered responsible for it”. Draw a 
flow chart showing determination of sex 
of a newborn to justify this statement.  

  [CBSE 2015] [5 M] 

Ans:   

i. 23 pairs of chromosomes are present in human 
beings.  

ii. 23rd pair of chromosomes is called as sex 
chromosome. Sex chromosome found in male 
is XY and in female is XX. 

iii. Determination of sex of a newborn: 
 Refer Figure 9.2 
iv. For justification of the statement that, ‘the sex 

of a newborn child is a matter of chance and 
none of the parents may be considered 
responsible for it:  

 Refer 9.2 Short Answer Questions Q.18 (i-iii) 
 
7. What are Mendel’s laws of inheritance? 

Ans:   

i. Mendel’s first law of inheritance or law of 
dominance: In a cross between two 
homozygous organisms differing in a single 
pair of contrasting characters, the character 
which is expressed in the F1 generation is 
called dominant character and the character 
which is not expressed is the recessive 
character”. 

ii. Mendel’s second law of inheritance or law 
of segregation or law of purity of gametes: 
When the two alleles for a contrasting 
character are brought together in a hybrid, 
they do not mix or contaminate but segregate 
or separate out from each other during gamete 
formation. 

iii. Mendel’s third law of inheritance or law of 
independent assortment: When two 
homozygous parents differing from each 
other in two or more pairs of contrasting 
characters are crossed, then the inheritance of 
one pair of characters is independent of the 
other pair of characters. 

 
8.  Given below is the experiment carried out 

by Mendel to study inheritance of two traits 
in garden-pea.                        [CBSE 2013] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
i.  Fill in the boxes with appropriate answer. 
ii.  Why did Mendel carry out an experiment 

with two traits? 
iii.  What were his findings with respect to 

inheritance of traits in F1 and F2 
generations? 

Ans:   
i.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
ii.  Mendel carried out an experiment with two 

traits to study the independent assortment of 
characters during inheritance. 

iii.  In the F1 generation, although both the traits 
were inherited, only dominant traits (round 
and yellow) were expressed whereas recessive 
traits (wrinkled and green) were suppressed. 
F2 generation exhibited parental traits along 
with new recombinants.  

RR yy 
(round, green) 

rr YY 
(wrinkled, yellow) 

(round, yellow) 

 

F1 

 

F1 F1 

315 round, yellow 

108 round, green

101 wrinkled, yellow 

32 wrinkled, green

Ry rY 

RR yy 
(round, green) 

rr YY 
(wrinkled, yellow) 

RrYy
(round, yellow)

 

 

F1 F1

F1

9 

3 

3 

1 

315 round, yellow

108 round, green

101 wrinkled, yellow

32 wrinkled, green 
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9.3 Evolution

 
Evolution is the progressive development of animals and plants from ancestors of different forms and functions. It
is a change in the genetic composition of a population which occurs due to sexual reproduction or due to errors in
DNA copying. 
An Illustration: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
A group of 12 red beetles live in some green leafy bushes. The population of beetles grows by sexual reproduction
thus, they can develop variations. These beetles are preyed upon by crows. The more beetles the crows eat, the
fewer beetles are available to reproduce. 
situations can develop in this population:  
In the first situation, colour variations arises during reproduction. One beetle develops a green colour instead of
red. This green beetle passes on the green colour to its progeny. Crows cannot detect green beetles on green
bushes. Thus they cannot eat them. The progeny of green beetles is not eaten whereas the progeny of red beetles
continues to be eaten. As a result, number of green beetles increases as compared to red beetles. 
In this situation, natural selection exerted by the crows and the individuals more suited to the environment survive.
Colour change in the beetle gave them survival advantage. Thus, natural selection is directing evolution in the
beetle population. 
In the second situation, one beetle develops a blue colour. Both blue and red beetles are detected by crows and are
eaten. In a population, there are few blue beetles and more red beetles. Suddenly an elephant stamps on the bushes
and kills most of the beetles. By chance, only blue beetles survive and their population expands slowly. In this
situation, colour change gave no survival advantage. Accidental survival of beetles of one colour changed the
common characteristics of the resultant population. Accidents in a small population can change the frequency of
some genes in a population, even if they give no survival advantage. This is called as genetic drift which leads
to variation. 

In the third situation, the beetle population begins to expand. The bushes start suffering from a disease and the
amount of leaf material available for beetles gets reduced. Due to the lack of food, beetles are poorly nourished
and the average weight of adult beetles has decreased. After few years, the plant disease gets eliminated. When the
scarcity of food is over, the average weight of the beetles increases to normal. 
Thus, no genetic change occurs in this situation. The population gets affected for a short duration only due to
environmental changes. 

Variations in a population-inherited and otherwise  
(Figure 9.3) 
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1. Select the incorrect statement. 

 (A) Frequency of certain genes in a 
population change over several 
generations resulting in evolution  

 (B) Reduction in weight of the organism 
due to starvation is genetically 
controlled 

 (C) Low weight parents can have heavy 
weight progeny   

 (D) Traits which are not inherited over 
generation do not cause evolution  

2. From the list given below, select the character 
which can be acquired but not inherited 

 (A) colour of eye (B) colour of skin 
 (C) size of body  (D) nature of hair  

3. The theory of evolution of species by natural 
selection was given by 

 (A) Mendel (B) Darwin 
 (C) Morgan  (D) Lamarck 
 
  
4.  What is evolution? 
   OR 
 What is organic evolution?       [CBSE 2011] 
Ans:  Evolution is the constant process of gradual, 

irreversible changes taking place in living 
organisms over millions of years to give rise 
to an enormous variety of complex organisms 
on the earth. 

 
 
 
  
 

5.  If the weight of a tiger is reduced because of 
starvation, the progeny tigers will not have 
low weight. Give reason.  

Ans:  If the weight of a tiger is reduced because of 
starvation, the progeny tigers will not have 
low weight because, body weight is an 
example of acquired trait which cannot be 
inherited.  

6.  Name the scientist who proposed the theory 
of natural selection.  

Ans:  Charles Darwin  
7.  According to Darwin, which is the main 

reason for evolution? 
Ans:  According to Darwin, natural selection is the 

main reason for evolution.   
8.  Write the contribution of Charles Darwin 

in the field of evolution.    [CBSE 2014] 
Ans:  Charles Darwin proposed that evolution of 

species occurred by natural selection.  
9.  Who gave the theory of inheritance of 

acquired characters? 
Ans:  Lamarck  
10.  What are the three key factors of the 

modern concept of evolution? 
Ans:  Genetic variation, natural selection and 

reproductive isolation.   
11.  Give the respective scientific terms used for 

studying:  
i.  the mechanism by which variations are 

created and inherited 
ii. the development of new type of organisms 

from the existing ones. 
[CBSE 2014] 

Ans:   
i. Genetics  ii. Evolution 

Objective Questions                   [1 Mark] 

Multiple Choice Questions

Very Short Answer Questions

 Anthropology: Study of human evolution  
 Geneology: Sequential arrangement of 

different evolutionary stages 

Enrich Your Knowledge 

Acquired and Inherited Traits: 
Acquired traits: 
The traits which are acquired by an organism during its lifetime are called as acquired traits.  
It involves changes in non-reproductive tissues. Changes in non-reproductive tissues cannot be passed on to the DNA of
the germ cells.  
Thus, acquired traits cannot be inherited by the progeny over generations and cannot direct evolution.  
For example: Low weight of starving beetles will not change the DNA of germ cells. Therefore, low weight is not
a trait that can be inherited by the progeny of starving beetles. Hence, it is an acquired trait.  
Inherited traits:  
The traits which are controlled by specific genes and are passed on from one generation to the next are called inherited
traits. It causes variation in the progeny because any alteration in DNA will be passed on through germs cells. 
For example: Eye colour, form of hair, skin colour are inherited traits in human beings. 
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12.  What is the basis for evolutionary process? 
Ans:  The basis for evolutionary process is the 

selection of variants by the environmental 
factors.   

13. Arrange the following in order of having 
‘better body design’ in evolution terms. 

 Chimpanzee, fish, penguin, bacteria, 
housefly. 

Ans: Bacteria, housefly, fish, penguin, chimpanzee. 
 
    

*1. What evidence do we have for the origin of 
life from inanimate matter?  

Ans:  
i. The evidence for the origin of life from 

inanimate matter was given by Stanley L. 
Miller and Harold C. Urey in 1953. 

ii. They assembled an atmosphere similar to 
that thought to exist on early earth over 
water. This had molecules like ammonia, 
methane and hydrogen sulphide, but no 
oxygen. 

iii. This was maintained at a temperature just 
below 100C. Sparks were passed through 
the mixture of gases and lightning was 
stimulated. 

iv. At the end of a week, 15% of the carbon (from 
methane) had been converted to simple 
compounds of carbon including amino acids 
which make up protein molecules.  

 This proved that complex organic compounds 
such as proteins could be synthesized in 
reducing atmosphere.  

#2.  What are the different ways in which 
individuals with a particular trait may 
increase in a population?  

Ans: The ways in which individuals with a 
particular trait may increase in a population 
are: 

i. Natural selection:  
 Organisms with a particular trait may be 

naturally selected because it provides a 
survival advantage. This particular trait may 
help an individual to survive in adverse 
conditions, resulting in an increase in their 
population.   

ii. Genetic drift: 
 Accidents in a small population can change 

the frequency of some genes in a population, 
even if they give no survival advantage. This 
may lead to an increase in their population.  

#3.  Why are traits acquired during the lifetime 
of an individual not inherited? 

Ans: The traits acquired during the lifetime of an 
individual are not inherited because, acquired 
characters bring changes only in non-
reproductive tissues which cannot be passed 
on to the DNA of the germ cells. Thus, 
acquired traits cannot be passed on to next 
generation.  

 
#4. Why are the small numbers of surviving 

tigers a cause of worry from the point of 
view of genetics? 

Ans: The small number of surviving tigers is a 
cause a worry from the point of view of 
genetics because:  

i.  Due to their smaller number, the sets of genes 
will also be limited in their population. 

ii. Lesser variations will not give better survival 
chances to the species.  

iii. It reduces the chances of adaptability with 
respect to the change in environment. 

iv. If this small population of tigers becomes 
extinct suddenly, then their genes will be lost 
forever. 

 
5.  In an area A, the leaf material available to 

beetles was very less. What are the two 
consequences seen in the beetles?  

[CBSE 2014] 
Ans:  The consequences seen in the beetles are as 

follows:  
i.  The population of beetles switched to new 

type of food and entered a new niche.   
ii. As a result, a diverse variety of beetles arises. 

This is due to some changes taking place in 
the beetles which are necessary for them to 
adapt to the new niche.  

 
6. Experiences of an individual during its 

lifetime cannot be passed on to its progeny 
and cannot direct evolution. Justify this 
statement giving an example. 

[CBSE 2011, 12] 
Ans:   
i.  Experiences of an individual during its 

lifetime do not cause any change in DNA of 
germ cells and thus cannot be passed to the 
next generation or direct evolution.  

ii. For example, if the tails of these mice are 
removed in each generation their progeny will 
continue to have tails. This is because, 
removal of the tail is an acquired character and 
does not affect the germ cells of the mice.  

Short Answer Questions 



SAMPLE
 C

ONTENT

332 

 

  

Class X: Science



332

7. Give one example each of characters that 
are inherited and the ones that are acquired 
in humans. Mention the difference between 
the inherited and the acquired characters.  

[CBSE 2010] 
Ans:   
i.  Hair colour of a person is an example of 

inherited character whereas body weight of a 
person is an example of acquired character. 

ii. Inherited characters are passed on from one 
generation to the next generation whereas 
acquired characters are acquired by an 
individual during its lifetime and cannot 
passed on to the next generation.   

8. Explain whether the traits like eye colour or 
height are genetically inherited or not. Do 
power to lift weight and reading French 
also belong to same category? Justify your 
answer.                         [CBSE 2011] 

Ans:   
i.  The traits like eye colour or height are 

genetically inherited. This is because, genes 
for these traits are passed on from one 
generation to the next through germ cells.  

ii. Power to lift weight and reading French can be 
acquired by a person during his/her lifetime and 
cannot be passed on to the progeny as they do 
not cause any change in DNA of germ cells.   

9. Which of the following traits cannot be passed 
on to the progeny? Justify your answer.                           

i.  Rudimentary eye Planaria 
ii.  Absence of tail in a mouse (after surgical 

removal) 
iii. Low weight of a starving beetle.  

 [CBSE 2011] 
Ans:  Following traits cannot be passed on to the 

progeny:  
i. Absence of tails in a mouse (after surgical 

removal) 
ii. Low weight of a starving beetle.  
 These are acquired traits which do not cause 

any change in DNA of germ cells. Thus, such 
changes cannot be passed on to the progeny. 
Whereas traits like rudimentary eyes of 
Planaria are controlled by specific genes of 
germ cells and can be thus inherited.   

10. A very small population of species faces a 
greater threat of extinction than a larger 
population. Provide a suitable explanation. 

Ans:  
i. A very small population of species faces 

reproductive isolation. The individuals of such 

population inbreed, due to which there is no 
exchange of genes. 

ii. As a result, genetic variability decreases in 
the population from one generation to 
another. 

iii. When individuals of such populations are 
exposed to natural calamities, they fail to cope 
up with the environmental changes and face a 
greater threat of extinction.   

11.  With the help of suitable example explain 
natural selection.  

Ans:   
i.  Natural selection:  
 The struggle for survival within population 

eliminates unfit individuals and only those 
with favourable variations survive, multiply 
and pass on these variations to the next 
generation. This is known as natural selection. 
The favourable variations accumulate over a 
long time period and lead to the origin of a 
new species.   

ii. For example, consider a group of red beetles 
in some green bushes. Colour variations 
results in one green beetle which reproduces 
and passes the colour to its progeny.  

 Crows cannot see green beetles in green 
bushes. Hence, the population of green 
beetles increases while the population of red 
beetles decreases due to natural selection.  

12. Distinguish between the acquired traits and 
the inherited traits in tabular form, giving 
one example for each.                [CBSE 2017] 

OR 
 List two differences between acquired traits 

and inherited traits by giving an example of 
each.   [CBSE 2019] [3 M] 

Ans:   
 Inherited  

traits 
Acquired  

traits 
i. Inherited traits are 

passed on from 
parents to their 
offsprings. 

Acquired traits are 
developed by an 
individual during its 
lifetime. 

ii. It involves changes 
in the reproductive 
cells of an organism. 

It involves changes in 
the non-reproductive 
tissues of an 
organism. 

iii. Example: Skin 
colour, eye colour in 
human beings. 

Example: Decrease in 
body weight of 
beetles due to 
starvation. 
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13. Explain with the help of suitable examples 
why certain traits cannot be passed on to 
the next generation. What are such traits 
called?                        [CBSE 2013, 14] [3 M] 

Ans:   
i.  Certain traits are acquired by an individual 

during its lifetime.  
ii. For example, one kidney of a person is 

removed by surgery due to kidney failure. But 
the children of this person will be born with 
both the kidneys.  

iii. Such traits which do not cause any change in 
DNA of germ cells and cannot be passed on 
from one generation to next generation are 
called acquired traits.  

14. “We cannot pass on to our progeny the 
experiences and qualifications earned 
during out lifetime.” Justify the statement 
giving reason and examples. 

[CBSE 2015] [3 M] 
Ans: Refer 9.3 Short Answer Questions: Q.6 and 

Q.8 (ii).   
15. A group of moths some brown and some 

green lived in a grassland having dry 
bushes and dry grass. 

i.  Which one would be easily be picked up by 
predatory birds and why? 

ii. Population of which moth will increase? 
iii.  Name this phenomenon.  
Ans:   
i.  Green coloured moths would be easily picked 

up by predatory birds, because they stand out 
against the brown background of dry bushes 
and dry grass. 

ii. Population of brown moths will increase. 
Because, crows will not able to see brown 
moths. Thus, brown moths get a survival 
advantage.  

iii. This phenomenon is called natural selection.  
 
 
  
1. Consider the following situations and 

explain with examples how characteristics 
of a population changes over the years. 

i. To get survival advantage 
ii. Due to accidental survival 
iii. Due to temporary changes in characteristics. 
Ans: The change in characteristics of a population 

over the years in the given situations can be 
explained by using example of a group of red 
beetles living in green leafy bushes.  

i. First situation: To get survival advantage 
 Refer 9.3 Short Answer Questions: Q.11. (ii) 
ii. Second situation: Due to accidental survival 
 A colour variation arises due to which one 

beetle develops blue colour instead of red and 
all its progeny beetles become blue. An 
elephant stamps on the bushes and kills most 
of the beetles. By chance, only blue beetles 
survive and their population expands slowly. 

iii. Third situation: Due to temporary changes 
in characteristics. 

 Bushes starts suffering from a disease and the 
amount of leaf material available for beetles 
gets reduced. Due to lack of food, beetles are 
poorly nourished and the average weight of 
adult beetles gets decreased. After few years 
when plant disease gets eliminated and 
scarcity of food is over, the average weight of 
beetles come back to normal. Thus, decrease 
in body weight is a temporary change and is 
not inherited.   

2. Differentiate between inherited and 
acquired characters. Give one example for 
each type.    [CBSE 2011, 13, 14, 15, 16] [5 M] 

Ans: Refer 9.3 Short Answer Questions: Q.12.  
3. Give reasons why acquired characters are 

not inherited.    
Ans:  
i. Refer 9.3 Short Answer Questions: Q.13. (i, iii) 
ii. Refer 9.3 Short Answer Questions: Q.6. (ii)  
4. With the help of one example for each, 

distinguish between the acquired traits and 
the inherited traits. Why are the 
traits/experiences acquired during the 
entire lifetime of an individual not inherited 
in the next generation? Explain the reason 
of this fact with an example. 

 [CBSE 2017] [5 M] 
Ans:  
i. Refer 9.3 Short Answer Questions: Q.12. 
ii. Refer 9.3 Short Answer Questions:  Q.13. (i, 

iii) and Refer 9.3 Short Answer Questions: 
Q.6(ii)  

5. Evolution has exhibited a greater stability 
of molecular structure when compared with 
morphological structures. Comment on the 
statement and justify your opinion.  

Ans:   
i. We can see immense diversity and increasing 

complexity in morphological features such as 
body size, form and structure from non-
chordates to chordates.  

Long Answer Questions
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ii. But at the molecular level these diverse 
organisms exhibit similarity. For e.g. basic 
chemical composition of biomolecules such as 
DNA, RNA, proteins, carbohydrates show 
remarkable similarity in all organisms. 

 It shows that evolution has exhibited a greater 
stability of molecular structure when 
compared with morphological structures.   

6. Give the basic features of the mechanism of 
inheritance.   

Ans:  The basic features of the mechanism of 
inheritance are as follows: 

i. Traits are controlled by genes. 
ii. Genes are present on chromosomes. 
iii. Each gene controls one character. 
iv. There may be two or more forms (alleles) of 

the gene. 
v. An individual possesses two forms of genes 

which may be similar or dissimilar. 
vi. One form may be dominant while other is recessive. 
vii. The two forms of gene separate at the time of 

gamete formation.  
viii. The two forms of gene are brought together in 

a zygote after fertilization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
     
   
   

1. New species may be formed if  
 (i) DNA undergoes significant changes in 

germ cells. 
 (ii) chromosome number changes in the gamete. 
 (iii) there is no change in the genetic material  
 (iv) mating does not take place 
 (A) (i) and (ii) (B) (i) and (iii) 
 (C) (ii), (iii) and (iv)  (D) (i), (ii) and (iii)  

2. According to the evolutionary theory, 
formation of a new species is generally due to 

 (A) sudden creation by nature 
 (B) accumulation of variations over 

several generations 
 (C) clones formed during asexual 

reproduction  
 (D) movement of individual from one 

habitat to another   
3. Identify the term which refers to small but 

significant changes occurring in a species? 
 (A) Gene (B) DNA 
 (C) Micro-evolution  (D) Speciation  
    
4.  What is a species? 
Ans:  Species is a group of living organisms 

consisting of similar individuals capable of 
exchanging genes or interbreeding.  

5.  What is speciation?              [CBSE 2015] 
Ans:  Speciation is the process by which useful 

variations are preserved and accumulated in 
the individual of the species which ultimately 
results in formation of new species.   

6.  What is microevolution? 
Ans: Microevolution refers to the origin of new 

species due to the appearance of small but 
significant changes in individuals that simply 
change the common characteristics of a 
particular species. 

Objective Questions                   [1 Mark] 

Multiple Choice Questions

Very Short Answer Questions 

 The favourable variations are accumulated
over a long period of time and lead to 
speciation. 

iv. Variations: 
 Occurrence of certain variations may not

allow sexual act between two groups.
Reproductive isolation of such groups over
several generations may lead to speciation.  

 
Speciation is the origin of a new species from the
existing one due to reproductive isolation of a part
of its population.  
Important factors which lead to speciation are: 
i. Genetic drift: 
 It is the random change in the frequency of a

particular gene in a population due to
sampling error in the gametes of organisms. 

ii. Geographical isolation of population: 
 It is caused by different types of barriers such

as mountain ranges, river, sea, etc. 
  Geographical isolation of two populations of 

the same species over several generations
leads to reproductive isolation. The
populations which once had similar genetic
makeup would become different from each
other. These differences get accumulated
over several generations and become so
prominent that two isolated populations
cannot reproduce among each other and two
new species are formed. 

iii. Natural selection: 
  The struggle for survival within the

population eliminates the unfit individuals
and only those with favourable variations
survive, multiply and pass on these variations
to the next generation. 

9.4 Speciation
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7.  What is genetic drift? 
Ans:  Genetic drift is the random change in the 

frequency of a particular gene in a population 
due to sampling error in the gametes of the 
organism.  

8.  What is gene flow? 
Ans:  Transfer of genes between populations that are 

genetically different from each other is called 
gene flow.  

9.  What is reproductive isolation? 
Ans:  Reproductive isolation is the mechanism 

which prevents the individuals of 
populations of two different groups from 
interbreeding.  

#10. What factors could lead to the rise of a new 
species? 

Ans: The factors such as genetic drift, natural 
selection, geographical isolation and 
variations could lead to the rise of a new 
species.  

 
 
  
1.  What is meant by the term speciation? List 

out factors which could lead to speciation.  
[CBSE 2013, 14] [3 M] 

Ans:   
i.  Speciation: Refer 9.4 Objective Questions 

Q.5. 
ii. Factors which can lead to speciation: Refer 

Objective Questions Q.10.  
#2.  Will geographical isolation be a major 

factor in the speciation of a self-pollinating 
plant species? Why or why not? 

Ans:  
i. No, geographical isolation will not be a major 

factor in the speciation of a self-pollinating 
plant species.  

ii. Pollination occurs on the same plant in self-
pollination. Thus, new genes do not enter in 
the population.  

iii. As chances of variations are very less, no new 
species is formed.   

#3. Will geographical isolation be a major 
factor in the speciation of an organism that 
reproduces asexually? Why or why not? 

Ans: No, geographical isolation cannot be a major 
factor in the speciation of an organism that 
reproduces asexually. Because in asexual 
reproduction offsprings are produced from a 
single parent.  

 
  

1. Does geographical isolation of individuals of 
a species lead to formation of a new 
species? Provide a suitable explanation. 

Ans:  
i. Yes, geographical isolation of individuals of a 

species lead to formation of a new species.  
ii. Geographical isolation of a population leads to 

their reproductive isolation. Due to this, there 
will be no gene flow between them. 

iii. However, individuals of isolated population 
will continue to breed within themselves, 
producing more and more generations.  

iv.  Over generations, genetic drift and natural 
selection will accumulate different changes in 
a population and make them more different 
from other. 

v.  Eventually, the individuals of two isolated 
groups will become incapable of reproducing 
with each other even if they meet again. It 
leads to formation of a new species.  

2.  What is speciation? What are the factors 
that lead to speciation?             [CBSE 2015] 

OR 
 What is speciation? List four factors that 

could lead to speciation? Which of these 
cannot be a major factor in the speciation 
of a self-pollinating plant species? Explain.  

[CBSE 2015, 16] 
OR 

 State and describe in brief any three main 
factors responsible for the rise of a new 
species.                                  [CBSE 2012, 14]  

[5 M] 
Ans:   
i. Speciation: 
 Refer 9.4 Objective Questions Q.5. 
ii. Factors that lead to speciation:  
 Refer 9.4 Objective Questions Q.10. 
 a. Geographical isolation:  
  Geographical isolation of two 

populations of the same species leads to 
accumulation of differences over several 
generations such that two isolated 
populations cannot mate with each other 
and two new species are formed. 

 b. Genetic drift: 
  It is the random change in the frequency 

of a particular gene in a population due 
to sampling error in the gametes of 
organisms, which over generations may 
lead to speciation. 

Short Answer Questions

Long Answer Questions
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 c.  Natural selection: 
  The struggle for survival within 

population eliminates the unfit individuals 
and only those with favourable variations 
survive and accumulate over a long period 
of time, leading to the speciation.  

 d. Variations: 
  Variations may result in reproductive 

isolation over several generations and 
may lead to speciation. 

iii. Refer 9.4 Short Answer Questions Q.2.  
3. Explain the terms. 
i.  Speciation    
ii. Natural selection            [CBSE 2011, 13, 15] 
Ans:   
i.  Speciation:  
 Refer 9.4 Objective Questions Q.5. 
ii. Natural selection: 
 Refer 9.3 Short Answer Questions: Q.11 (i).  
4. List any three factors and mention how 

they could lead to the rise of a new species.     
[CBSE 2017]  

Ans:  
i. Refer 9.4 Objective Questions Q.10. 
ii. Refer 9.4 Objective Questions Q.7. 
iii. Refer 9.4 Long Answer Questions Q.2 (ii-a) 
iv. Refer 9.3 Short Answer Questions: Q.11 (i). 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
p 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Classification of species is a reflection of their
evolutionary relationship. 
The more characteristics two species will have in
common, the more closely they are related. 
The more closely they are related, the more recently
they will have a common ancestor. 
Tracing evolutionary relationship: 
Homologous organs: 
The organs of different organisms that have a
similar basic structural plan and origin but perform
different functions are called homologous organs.  
For e.g. forelimbs of a frog, wings of a bird, paws of
a cat. All these organs have the same basic structural
plan but they perform different functions. 
 
 
 
 
 
 
 
 
 

9.5 Evolution and Classification

Homologous organs (Figure 9.4) 

Analogous organs: 

The organs that have both different origins and basic
structural plan but perform the same function are
called analogous organs.  
For e.g. Wings of a bat (elongated fingers with skin
folds) and wings of birds (feathery covering along
the arm). These organs have a common use for 
flying but have different origin and structure. 
 
 
 
 
 
 
 
 
 
 
 
     
Fossils: 
The preserved traces or remains of dead animals and
plants of geological past are called as fossils. 
Formation of fossils: 
Most of the fossils are formed when a plant or 
animal dies and gets buried in mud or silt. 
Decomposition of soft tissues takes place leaving
behind the hard mineral parts such as bones and
teeth. Over time, more and more sediment builds
over and hardens into a rock due to chemical
reactions. 
Age of fossils: 
Methods to estimate the age of fossils are as follows:
i. Fossils found closer to the surface of earth are

more recent than the fossils found in the
deeper layers.  

ii. The age of a fossil can be estimated by
detecting the ratios of different isotopes of the 
same element in the fossil material. 

Evolution by stages: 
Evolution of an organism or its organ from simple to
complex has taken place in stages i.e. bit by bit over
generations. This can be explained as follows:  
i. Eyes developed first in a flatworm named 

Planaria as photosensitive eye spots.
Compound eyes developed in insects and
binocular eyes in humans. Thus, the structure
of the eye in each of these species is different
enough for them to have separate
evolutionary origin. 
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1. A basket of vegetable contains carrot, potato, 
radish and tomato. Which of them represent 
the correct homologous structures? 

 (A) Carrot and potato 
 (B) Carrot and tomato 
 (C) Radish and carrot  
 (D) Radish and potato  

2. Select the correct statement. 
 (A) Tendril of a pea plant and phylloclade 

of Opuntia are homologous 
 (B) Tendril of a pea plant and phylloclade 

of Opuntia are analogous 
 (C) Wings of birds and limbs of lizards are 

analogous  
 (D) Wings of birds and wings of bat are 

homologous  
3. Which of the following is true with respect to 

homologous organs? 
 (A) They have similar structure and 

dissimilar function. 
 (B) They have similar functions and 

dissimilar structure. 

 (C) They have similar shapes and perform 
similar functions. 

 (D) They have similar shapes and perform 
different functions.  

4. From the following identify the correct set of 
homologous organs. 

 (A) Wings of bat and wings of butterfly 
 (B) Wings of a bird and wings of a bat 
 (C) Forelimbs of frog, bird and lizard  
 (D) Spine of Cactus and thorn of 

Bougainvillea   
*5. An example of homologous organs is 

 (A) our arm and a dog’s fore-leg. 
 (B) our teeth and an elephant’s tusks. 
 (C) potato and runners of grass. 
 (D) all of the above.  

6. If the fossil of an organism is found in the 
deeper layers of earth, then we can predict 
that 

 (A) the extinction of organism has occurred 
recently 

 (B) the extinction of organism has 
occurred thousands of years ago 

 (C) the fossil position in the layers of 
earth is not related to its time of 
extinction  

 (D) time of extinction cannot be 
determined  

7. Some dinosaurs had feathers although they 
could not fly but birds have feathers that help 
them to fly. In the context of evolution this 
means that 

 (A) reptiles have evolved from birds 
 (B) there is no evolutionary connection 

between reptiles and birds 
 (C) feathers are homologous structures in 

both the organisms  
 (D) birds have evolved from reptiles  
  
 
8. The human hand, cat paw and the horse 

foot show the same structure of bones and 
point towards a common origin. Which 
term is used for such structure? 

Ans: Homologous organs.  
9.  Wings of crow and wings of bat both are 

adapted for flying, but their structure and 
components are very different. Name the 
term used for these organs. 

Ans:  Analogous organs. 

Objective Questions                   [1 Mark] 

Multiple Choice Questions

Very Short Answer Questions 

ii. Sometimes the use of certain features gets
modified with time. For example, feathers
were first developed in dinosaurs to
provide insulation in cold weather. Some
dinosaurs had feathers, although they could
not fly using these feathers. Later birds
used feathers for flight. This indicates that
birds are closely related to reptiles, as
dinosaurs were reptiles. 

iii. Artificial selection is the process by which
man selects the traits useful for him to
improve the qualities of domesticated
plants and animals. For e.g. Humans have
cultivated wild cabbage as a food and
generated different vegetables such as
cauliflower, broccoli, red cabbage, kale.  

Molecular Phylogeny: 

It is based on the idea that, changes in DNA during
reproduction are the basic events in evolution.  
Organisms which are more distantly related will
accumulate a greater number of differences in their
DNA as compared to closely related organisms
which accumulate lesser number of differences in
their DNA. 
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10.  Write any one example of homologous 
organs in plants. 

Ans:  Tendrils of Passiflora and thorns of 
Bougainvillea is an example of homologous 
organs in plants.  

11.  Which of the following is an example of 
homologous organs? 

i. Wing of an insect and bird 
ii. Forelimb of bird and frog 
iii. Wing of a bat and bird 
Ans:  Homologous organs: Forelimb of bird and frog.  
12.  What are fossils? 
Ans:  Fossils are preserved traces or remains of dead 

animals and plants of geological past.  
13.  What is Archaeopteryx?  
Ans:  Archaeopteryx is a fossil bird which provides 

evidence of evolution of birds from reptiles. 
 
 
 
 
 
 
 
 
 
 
 
 
  
   
14. An organism which is a worm and has very 

simple eyes, that are really eye spots which 
detect light. Name the organism. 

[CBSE 2014] 
Ans: Planaria is a worm and has very simple eyes, 

that are really eye spots which detect light.  
15.  What is artificial selection?  
Ans:  The process of modification of species by 

selective breeding is called artificial selection.  
16. Why is artificial selection beneficial? 
Ans:  Artificial selection is beneficial because in this 

process, useful traits of animals and plants are 
selected and improved variety is produced by 
modifying the wild forms.  

17.  How was the vegetable cauliflower obtained 
from cabbage?  

Ans:  Farmers carried out artificial selection of 
plants with sterile flowers in the wild cabbage 
and made cauliflower. 

18. What is the difference between natural 
selection and artificial selection? 

Ans:  In natural selection, nature selects the traits 
favourable for the survival of the species in its 
environment whereas in artificial selection, 
man selects the traits useful to him for 
breeding animals and plants.  

19. Name three organisms which are fossilized?  
[CBSE 2014] 

Ans:  
i. Dinosaur ii. Ammonite  
iii. Trilobite        

*1. How are the areas of study-evolution and 
classification-interlinked? 

OR 
 “Two areas of study namely ‘evolution’ and 

‘classification’ are interlinked”. Justify this 
statement.    [CBSE 2016] 

OR 
 “Evolution and classification of organisms 

are interlinked.” Give reasons to justify this 
statement.                         [CBSE 2017] [3 M] 

Ans:  
i. For classification of organisms we look for 

similarities among organisms and group the 
organisms of same characteristics together. 
The organisms with different characteristics 
are grouped separately.  

ii. A set of characteristics is used to study the 
evolutionary relationship of the species. 

iii. The more characteristics two species will 
have in common, the more closely they are 
related. The more closely they are related, 
the more recently they will have a common 
ancestor.  

*2. Explain the terms analogous and 
homologous organs with examples. 

Ans:  
i. Analogous organs: 
 The organs that have different origin and basic 

structural plan but perform similar function are 
called analogous organs. For e.g. wings of birds 
and insects. 

ii. Homologous organs: 
 The organs which have the same basic 

structural plan and origin but perform 
different functions are called homologous 
organs. For e.g. forelimb of frog, bird and 
human. 

Short Answer Questions

Archaeopteryx lived around 150 million years 
ago and is considered as the connecting link 
between birds and reptiles because it had 
characters of both classes i.e. birds and reptiles. 

GG - Gyan Guru 
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#3.  Give an example of characteristics being 
used to determine how close two species are 
in evolutionary terms.             [CBSE 2017] 

Ans:  
i. Homologous characteristics help to identify 

the evolutionary relationship between 
organisms.  

ii. For example, forelimbs of human and lizard 
show a similar basic structure, though they 
have been modified to perform different 
functions.  

iii. These homologous characteristics indicate that 
they have evolved from a common ancestor who 
had five-digited limbs.   

#4.  Can the wing of a butterfly and the wing of 
a bat be considered homologous organs? 
Why or why not? 

Ans:  
i.  The organs which have a similar basic 

structure and origin, but perform different 
functions are called homologous organs.  

ii. The wings of a butterfly and the wings of a bat 
cannot be considered as homologous organs 
because they have different basic structural 
design and origin. (Wings of a butterfly are folds 
of membrane supported with few muscles 
whereas, wings of bat are skin folds stretched 
mainly between elongated fingers.) Also, they 
both perform the same function. 

 Hence, the wing of butterfly and the wing of a 
bat are analogous organs.   

5. Differentiate between Homologous organs 
and Analogous organs.              [CBSE 2012] 

OR 
 There are two different types of organs, 

homologous and analogous. Differentiate 
between them by giving three points.  

  [CBSE 2014, 15]  
Ans:    
No. Homologous organs Analogous organs 
i. These are the organs 

which have similar 
basic structural 
design and origin, but 
perform different 
functions.  

These are the organs 
which have different 
basic structural 
design and origin, 
but perform the 
same function. 

ii. Appearances of 
homologous organs 
are different. 

Appearances of 
analogous organs 
are similar. 

iii. Example: Forelimbs 
of man and frog 

Example:  
Wings of butterfly 
and bat 

6.  From the set of figures given below, make a 
pair of homologous and analogous organs 
each and give one reason in case of both, to 
justify your answer. 

 
 
 
 
 
 
 
 
 
 
 
Ans:  
i. Bird wing and Bat wing are analogous 

organs, that have a different basic structure 
and origin, but perform similar function.  

ii. Forelimb of frog and bird wing are 
homologous organs that have a similar basic 
structure and origin but perform different 
functions.  

7. Distinguish between homologous organs 
and analogous organs. In which category 
would you place wings of a bird and wings 
of a bat? Justify your answer giving a 
suitable reason.  

Ans:  Refer 9.5 Short Answer Questions: Q.5 and 
Q.6 (i).  

8.  What is meant by analogous organs? 
Taking a suitable example, explain how 
they support the theory of organic 
evolution. 

Ans:   
i. Refer 9.5 Short Answer Questions: Q.2 (i). 
ii. Wings of birds and insects have a common 

function of flying but their basic structural 
design and origin is different. This indicates 
that the two species are not closely related. 
Thus, the study of analogous organs reveals 
difference in their ancestry and supports the 
theory of organic evolution.  

9.  Give an example of body characteristics 
used to determine how close two species are 
in terms of evolution and explain it.  

[CBSE 2011] 
OR 

 Explain how evolutionary relationships can 
be traced by the study of homologous 
organs.               [CBSE 2011] 

Bat 
Bird Frog
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OR 
 Name two homologous structures in 

vertebrate. Why are they so called? How do 
such organs help in understanding an 
evolutionary relationship?        [CBSE 2010] 

 [3 M] 
Ans:   
i.  The organs which perform different functions 

in different species but have a similar basic 
structure and developmental origin are called 
homologous organs. 

ii. Homologous characteristics help identify 
evolutionary relationships as they would be 
inherited from a common ancestor.  

iii. For example, forelimbs of humans and frogs 
have a similar basic structural design and 
origin, but differ in function, indicating that 
they have a common ancestor, who had five-
digited limbs.    

10. What are homologous structures? Give an 
example. Is it necessary that homologous 
structures always have a common ancestor?   

Ans:  
i. The structures which have similar basic 

structure and origin but perform different 
functions are called homologous structures. 
For example, forelimbs of frog, lizard, bird 
and man. 

ii. Yes, homologous structures have common 
ancestor. In the given example, the basic 
structure of limb is similar, though it has been 
modified to perform different functions. 

iii. This indicates that the animals mentioned in 
the given example have evolved from a 
common ancestor who had five-digited limbs. 

Thus, homologous structures always have a common 
ancestor.  
11. What are vestigial organs? Give two 

examples in human beings. 
Ans:   
i. Some organisms possess non-functional 

structures which may have essential functions 
in other organisms. Such non-functional 
organs are called vestigial organs. 

ii. For example: Wisdom teeth and vermiform 
appendix are vestigial organs in human beings.  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12.  Explain with examples how the following are 

evidences in favour of evolution in organisms.  
i. Homologous organs 
ii. Analogous organs  
iii. Fossils                    

[CBSE 2011, 15, 17] [3 M] 
Ans:   
i.  Homologous organs:  
 Homologous organs show similarity in their 

basic structural plan like the forelimbs of 
frog, lizard and bird, indicating that they 
have evolved from a common ancestor. 

ii. Analogous organs:  
 Analogous organs have different basic 

structural design and origin but perform 
similar functions like wings of birds and bats, 
indicating that they are not closely related.  

iii. Fossils:  
 Fossils help decide evolutionary relationship 

by providing evidence and missing links 
between two groups. 

 For example, Archaeopteryx, provides an 
evidence that birds have evolved from 
reptiles, since it possesses some features of 
birds as well as reptiles.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 Scientists believe that goose bumps are
remnants of thick hairs that covered early
humans. 

Enrich Your Knowledge 

 This wrist bone of the human being is 
homologous with the structures of many other 
animals, including the dolphin and the bird. 

  Sharks and dolphins look similar in their 
appearance due to colour, placement of 
their fins, and over all body shape. 
However, sharks are fishes and dolphins 
are mammals. This indicates that dolphins 
are more closely related to humans than to 
sharks on the evolutionary scale. 

Enrich Your Knowledge 

 The tailbone (coccyx) in human beings is
so-named because it is a homologous 
structure to many animals’ tails, such as
monkeys. It contains 4 fused coccygeal
vertebrae. This indicates that humans
evolved from a tailed ancestor. 

 Wisdom teeth and appendix are examples of
vestigial organs in human. These are leftover 
equipments from when humans primarily had
a leaf-base diet. As the human diet changed,
these organs became non-functional. 

 Other examples of vestigial organs are wings 
and feathers in flightless birds like Ostrich. 

Enrich Your Knowledge 
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13. Homologous organs are different from 
analogous. 

i. Mention the two basic characteristics that 
decide about analogy and homology 
between the two organs.  

ii. On what basis in the classification of 
organisms into prokaryotic and eukaryotic 
done?             [CBSE 2015] 

Ans:  
i. The two basic characteristics that decide about 

analogy and homology are basic structural 
design and function. 

ii. In prokaryotic organism no true nucleus is 
found. Whereas, in eukaryotic organisms true 
nucleus is found. Thus, based on presence or 
absence of nucleus an organism can be 
classified as prokaryotic or eukaryotic.  

14. *Explain the importance of fossils in deciding 
evolutionary relationships.  

OR 
 Mention three important features of fossils 

which help in the study of evolution. 
Ans:  
i. Fossils have a large number of common 

features which provide us evidences in favour 
of organic evolution and help us to trace 
evolutionary relationships.  

ii. Fossils help us to measure geological time.  
iii.  They provide evidence and missing links 

between two classes. For example, 
Archaeopteryx which is a fossil bird, is the 
connecting link between reptiles and birds.    

#15. What are fossils? What do they tell us 
about the process of evolution? 

OR 
 What are fossils? State their importance in 

the study of evolution with the help of 
suitable example.                       [CBSE 2013] 

Ans:  
i. Fossils are preserved traces or remains of dead 

organisms of geological past found in 
sedimentary rocks.  

ii. Fossils help us to find the evolutionary 
relationship between apparently different species. 

iii. Fossils found closer to the surface of earth are 
more recent in origin than the fossils which 
are found in deeper layers. 

iv. Some fossils act as a connecting link between 
two groups. For example, Archaeopteryx 
which is a fossil bird, provides evidence of 
evolution of birds from reptiles as it possesses 
certain characters of both birds and reptiles.    

16. “Birds evolved from reptiles” Justify this 
statement by taking example of evolution of 
feather.                         [CBSE 2012] 

Ans:   
i. In ancient time some dinosaurs had feathers, 

although they could not fly using the feathers. 
ii. Birds seem to have later adapted the feathers to 

flight. This indicates that birds have evolved 
from reptiles, since dinosaurs were reptiles.  

17. What is the difference between natural 
selection and artificial selection? 

Ans:   
i.  In natural selection, nature selects the traits 

favourable for the survival of the species in its 
environment. 

ii. In artificial selection, man selects the traits 
useful to him for breeding animals and plants.  

18. How are fossils formed? State two methods 
of determining the age of fossils.  

[CBSE 2012, 13] 
OR 

 How do we know how old a fossil is? 
   [CBSE 2011] [3 M] 

Ans:   
i.  Formation of fossils: 
 Most of the fossils are formed when a plant or 

animal dies and is buried in mud or silt. 
Decomposition of soft tissues takes place 
leaving the hard mineral parts such as bones 
and teeth behind. Over time, more and more 
sediment builds over and hardens into rock 
due to chemical reactions.   

ii. Following are the two methods of 
determining the age of fossils: 

 a.  Fossils which are found close to the 
surface of the earth are more recent than 
the fossils which are found in deeper 
layers of the earth’s crust.  

 b.  Age of fossils is also determined by 
detecting the ratio of different isotopes of 
the same element in the fossil material.  

19. i.  We see eyes in Planaria, insects, 
Octopus and vertebrates. Can eyes be 
grouped together in case of the above 
mentioned animals to establish a 
common evolutionary origin? Why?  

 ii. State one evidence to prove that birds 
have evolved from reptiles.   

[CBSE 2012, 13, 14, 15] [3 M] 
Ans:  
i.  Yes, eyes in Planaria, insects, Octopus and 

vertebrates can be grouped together. 
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 Because eyes have evolved over generation 
from rudimentary eyes in Planaria to perfect 
eyes in vertebrates.  

ii. Dinosaurs were reptiles which had feathers, 
although they could not fly using these 
feathers. Birds seem to have later adapted the 
feathers for flight. This proves that birds have 
evolved from reptiles.  

20. Does the occurrence of diversity of animals 
on earth suggest their diverse ancestry also? 
Discuss this point in the light of evolution.    

Ans:  
i. Diversity of animals does not mean that they 

have diverse ancestry. 
ii. Many animals show some similarities in their 

basic structural plan indicating a common 
ancestry, for example structure of forelimbs in 
vertebrates. 

iii. Fossils such as Archaeopteryx indicates common 
ancestry of birds and reptiles and provides a clue 
that birds have evolved from reptiles.  

 
  
1. What are fossils? How are fossils formed 

and how is their age determined? State the 
importance of fossils in the study of 
evolution.  [CBSE 2017] [5 M] 

Ans:  
i. Refer 9.5 Short Answer Questions Q.15.(i) 
ii. Refer 9.5 Short Answer Questions Q.18. 
iii. Refer 9.5 Short Answer Questions Q.14.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  

*1. In evolutionary terms, we have more in 
common with 

 (A) a Chinese school-boy 
   (B) a chimpanzee 
 (C) a spider 
 (D) a bacterium    
  
2.  What is the only progressive trend seen in 

evolution?  
Ans:  The only progressive trend in evolution seems 

to be that, more and more complex body 
designs have emerged over a period of time.  

    
#1. Why are human beings who look so 

different from each other in terms of size, 
colour and looks said to belong to the same 
species? 

OR 
 How different races of human beings 

belong to the same species?      [CBSE 2011] 
Ans:  
i. Although human beings look so different from 

each other in terms of size, colour and looks, 
all of them belong to a single species i.e. 
Homo sapiens. 

ii. All human beings have the capacity of 
interbreeding, due to which there is a great 
diversity in their form and features. 

iii. Fossil evidences prove that Homo sapiens 
originated in Africa. Some of our ancestors 
left Africa and slowly spread across the 
planet. These group of ancestors developed 
genetic variations with specific features in 
different geographical regions.  

#2. In evolutionary terms, can we say which 
among bacteria, spiders, fish and 
chimpanzees have a ‘better’ body design? 
Why or why not? 

Ans:  
i.  Evolution shows that body designs have 

changed from simple to complex.  
ii. Among the given examples bacteria has the 

simplest body design and chimpanzee has the 
most complex body design. 

Long Answer Questions

Objective Questions                   [1 Mark] 

Multiple Choice Questions

Very Short Answer Questions 

Short Answer Questions

Evolution is the generation of diversity and the shaping
of the diversity by environmental selection. 
Evolution seems to have given rise to more diverse and
complex body designs over a period of time, but the
newly formed species are not progressive than the
already existing ones. Many of the older and simpler
designs still survive. Thus, evolution should not be said
to ‘Progress’ from ‘lower’ forms to ‘higher’ forms. 
Human Evolution:  
Various tools such as excavating, time-dating,
studying fossils, determining DNA sequences are
used for studying human evolutionary
relationship. Although there is great diversity of
human forms all over the world, all humans are a
single species i.e. Homo sapiens. The earliest
members of the Homo sapiens came from Africa.
Some of our ancestors left Africa and spread
across the world in stages. 

9.6 Evolution should not be equated 
with ‘Progress’ 
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iii. However, we cannot say that the older or 
simpler designs are inefficient. Because 
bacteria can survive in extreme cold or hot 
environmental conditions.  

iv.  Thus, bacteria have ‘better’ body design as it 
has much variation to adjust in different 
climatic conditions. 

[Note: All the organisms which exist have a better 
body design suited to their environment] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
3.  Define the term ‘evolution’. “Evolution 

cannot be equated with progress”. Justify 
this statement.      [CBSE 2012, 14, 16] [3 M] 

Ans:   
i.  Evolution:  
 Evolution is the constant process of gradual, 

irreversible changes taking place in living 
organisms over millions of years to give rise 
to an enormous variety of complex organisms 
on the earth. 

ii. Evolution cannot be equated with progress:  
 Evolution results in the generation of 

diversity and the shaping of the diversity by 
environmental selection. 
 The only progressive trend in evolution is 
that a more complex body design has 
evolved over a period of time. However, 
many older and similar designs still exist. 
For example, simple life forms like bacteria 
inhabit the most inhospitable habitats like 
hot springs, deep sea thermal vents and the 
ice in Antarctica.  

4. The modern human beings have originated 
in Africa. 

i. Which evidence suggests this fact? 
ii. If an animal is similar to its ancestors, what 

does this imply?             [CBSE 2014] 

Ans:  
i. The modern human beings (Homo sapiens) 

have originated in Africa. The fossils of the 
earliest members of Homo sapiens were first 
found in Africa. Some of our ancestors left 
Africa and spread across the planet over a 
period time, while one population stayed back 
in Africa and evolved into Homo sapiens. 

ii. If an animal is similar to its ancestors, it implies 
that there are certain traits which are inherited 
from one generation to next which have not 
under gone any evolutionary changes. 

 
5. How do organisms, whether reproduced 

asexually or sexually maintain a constant 
chromosome number through several 
generations? Explain with the help of 
suitable example.                       [CBSE 2016] 

Ans:  
i. Asexual reproduction: In case of asexually 

reproducing organisms, cell division occurs by 
mitosis. It involves replication of the genetic 
material, followed by division of cell nucleus 
and cytoplasm. The chromosome is thus 
replicated and transferred to the daughter cells 
retaining the same chromosome number as that 
of the parent cell.  

 e.g. Reproduction in Amoeba by binary 
fission, reproduction in Plasmodium by 
multiple fission.  

ii. Sexual reproduction: Refer 9.2 Short Answer 
Questions: Q.22 (i). 

 
 
 
 

1. Bacteria have a simpler body plan when 
compared with human beings. Does it mean 
that human beings are more evolved than 
bacteria? Provide a suitable explanation.   

Ans:   
i. Both human beings and bacteria perform all 

activities of life in the environment where they 
live. Thus, it is difficult to decide either 
bacteria or human beings are evolved.  

ii.  Evolution has resulted in more complexity and 
differentiation in body designs of organisms. 

iii. Human beings have more complex 
organisation and differentiation which are 
absent in bacteria. 

iv. Thus, if we consider complexity in structure, 
human beings are more evolved than bacteria.  

v. Bacteria however can survive in extremely 
cold or hot environmental conditions. 

Long Answer Questions

 The present day long-necked and long    
fore-limbed giraffe has been developed 
from deer like ancestor. A gradual 
elongation of neck and forelimbs took 
place in response to deficiency of food on 
the barren ground in dry deserts of Africa.  

 An elephant’s trunk is an example of 
evolutionary development. It is a 
combined nose and upper lip that 
lengthened as the elephant’s ancestors 
became taller and their tusks grew bigger. 
With its heavy head, it needed an easy 
way to reach the ground. 

Enrich Your Knowledge 
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vi. Thus, if we consider totality of life 
characteristics, then it is hard to decide either 
organism as evolved.  

2. All the human races like Africans, Asians, 
Europeans, Americans and other might 
have evolved from a common ancestor. 
Provide a few evidences in support of this 
view.    

Ans:   
i. All the human races like Africans, Asians, 

Europeans, Americans and others belong to 
same species i.e. Homo sapiens. 

ii. All of them have a common body plan, 
structure, physiology and metabolism.  

iii. All of them have a constant chromosome 
number. Also, they have similar genetic blue 
print with almost 99.9% same DNA.  

iv. All humans can interbreed freely to produce 
offspring. 

v. Refer 9.6 Short Answer Questions Q.1 (iii). 
 From all these evidences we can conclude that 

all the human races like Africans, Asians, 
Europeans, Americans and other have evolved 
from a common ancestor.  

 
   
1. Mrs. Joshi, an eight months pregnant lady 

was suggested by her doctor to get an 
ultrasound done. She went to a radiologist 
with her husband and got the ultrasound 
done. When the ultrasound was done, her 
husband asked the doctor about the sex of 
the baby in the womb.  

i.  Is it ethical to determine the sex of the 
foetus? Why? 

ii.  What is the chance of giving birth to a girl 
child in human beings? 

iii. What should government do to stop female 
foeticides?  

Ans:   
i.  It is unethical to determine the sex of the foetus. 

It is because sex determination may lead to 
female foeticides which ultimately results in an 
imbalanced sex ratio in the society.  

ii. In human beings, the chance of giving birth to 
a girl child is 50%.  

iii. The PNDT Act (Pre-Natal Diagnostic 
Techniques) passed by government in 1996 
has banned the use of medical techniques for 
sex determination. Government should create 
awareness among the people about equal 
importance of girls and boys in our society.   

2.  Neeta was searching for information about 
fossils on the internet. She found an article 
entitled ‘Importance of fossils in deciding 
evolutionary relationships’. It was 
mentioned in the article that, fossils are the 
preserved traces or remains of dead 
animals and plants which provide direct 
evidences of possible links between different 
groups of organisms. Next day in the school, 
she asked her class teacher about how the 
fossils can help decide the evolutionary 
relationship.  

i.  Give one example of a fossil which gives 
evidence of a possible link between reptiles 
and birds.  

ii. What is fossil dating? How is it done? 
iii. How did the class teacher solve Neeta’s 

query?  
Ans:   
i.  Archaeopteryx is a fossil bird which had 

some features like bird and some like 
reptiles. Thus, it provides an evidence that 
birds have evolved from reptiles.  

ii. The age of fossils can be estimated by fossil 
dating. It is done by detecting the ratios of 
different isotopes of the same element in the 
fossil material.  

iii. Neeta’s class teacher explained that fossils 
help to unfold the mystery of evolution as 
these may reveal characteristics of different 
groups of organisms. Thus, they help in 
forming a sequence of organisms in the 
pathway of evolution as well as reflect the 
phylogenetic relationships between different 
groups of organisms.   

3. Amey and Smita visited their village in the 
summer vacation. One day while going for a 
morning walk, they observed a plot of land in 
their farm where ginger plantation was done. 
They observed that all the ginger plants were 
almost similar to one another. When they 
moved ahead, they observed another plot of 
land with many sunflower plants which were 
not much similar to one another. 

 Smita asked Amey about the similarity in 
ginger plants and variation in sunflower 
plants.  

i. What must be Amey’s reply to Smita’s query? 
ii. If a person wants to have a rose garden 

with red flowers only, then which technique 
should he use? 

iii. What values are shown by Smita in the 
above case? 

Value Based Questions
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Ans:  
i. Amey must have told Smita that, ginger 

reproduces asexually, thus there is little 
variation amongst ginger plants. Whereas 
sunflower reproduces sexually, thus there is 
larger variation. 

ii. If a person wants to have a rose garden with 
red roses only, then he must use a sapling 
which is obtained from the same parent plant. 
This involves asexual reproduction and gives a 
uniform look to his garden. 

iii. The values shown by Smita are curiosity and 
observation. 

 
4. Mita had a huge scar on her hand after she 

met with an accident in her childhood. She 
is worried if her baby would inherit the 
scar. She went to her family doctor and 
asked about the possibility of appearance of 
the scar on her baby’s hand. Her doctor 
explained and convinced her successfully. 

i. According to you, what are the chances of 
having a scar on the baby’s hand in the 
given case? 

ii. Which type of traits are passed on from one 
generation to the next? 

iii. Mention the values exhibited by Mita’s 
doctor. 

Ans:  

i. Having a scar on body after an accident is an 
acquired trait and it does not involve any 
change in the DNA of the germ cells. An 
acquired trait cannot be passed on from one 
generation to next. Thus, Mita’s baby will not 
have a scar on his/her hand. 

ii. Inherited traits are passed on from one 
generation to the next. 

iii. Values exhibited by the doctor are 
professional ethics, awareness and social 
responsibility. 

 
   
Activity 9.1 (NCERT Textbook Page No. 143) 
 
Aim: 

To study the earlobes of students in the class. 
Observation: 

i. It is observed that, the earlobe is attached to 
the side of head in some of the students and 
not in others. However, majority of students 
have free earlobes. 

ii. After observing the earlobes of parents, it is 
found that, free earlobes always occur in 
those cases where one or both the parents 
have free earlobes. However, attached 
earlobes were observed in children those 
who had atleast one of the two parents 
having attached earlobes. 

Conclusion: 

i. From the observations, we can conclude that 
earlobe trait is an inherited trait.  

ii. Consider that, earlobe trait is controlled by 
two alleles L or l. Thus individuals with free 
earlobes have alleles LL or Ll. Whereas 
individuals with attached earlobes have 
alleles ll. 

iii. Free earlobe is a dominant trait whereas, 
attached earlobe is a recessive trait.  

iv. Hence, if either of the parents expresses the 
recessive trait and the other parent is 
heterozygous or expresses the recessive trait, 
the child inheriting the ‘ll’ alleles will have 
attached earlobes.  

Activity 9.2 (NCERT Textbook Page No. 144) 
 
Aim: 

To confirm that the F2 generation of a cross between 
tall and dwarf pea plant, shows 1:2:1 ratio of TT, Tt 
and tt trait. 
Observation: 
For Mendel’s experiment,  
 
 
 
 
 
 
 
 
 

   T t 
T TT 

(Tall) 
Tt 

(Tall) 
t Tt 

(Tall) 
tt 

(Dwarf)  
Conclusion: 

In this experiment the F2 generation shows 
phenotypic ratio 3:1 between tall and dwarf plants. 
But the genotypic ratio is; 
TT : Tt  :  tt          
1    :  2   :  1  

Activities

Parents:

Gametes: 

 F1 generation: Tt 
(Tall) 

TT tt 
(Dwarf)(Tall)

T t

Selfing of F1 generation: 
F2 generation:

Tt     Tt



SAMPLE
 C

ONTENT

346 

 

  

Class X: Science



346

   
  
1. Given below is a list of traits, classify them 

according to whether they are inherited or 
acquired. 

i. Eye colour ii. Hair texture 
iii. Height iv. Body weight 
v. Birth mark vi. Accident scar 
vii. Hair colour viii. Ability to dance 
ix. Skin colour x. Handwriting 
xi. Ability to swim xii. Intelligence 
xiii. Athletic nature xiv. Verbal skills  
2. Tick  for true and  for false statements. 
 

i. Sexual reproduction leads to 
greater diversity 

 

ii. Characteristics or traits are under 
genetic control 

 

iii. In humans, only the father 
contributes the entire genetic 
material to the child 

 

iv. The trait expressed in the F1 
generation is known as the 
recessive character 

 

v. In humans, the male has YY sex 
chromosomes while the female 
has XX sex chromosomes   

 

vi. Round seed in pea plant is a 
dominant character 

 

vii. Mendel studied 17 different 
characters 

 

viii. Charles’s Darwin is regarded as 
the father of genetics 

 

ix. In a cross when two traits are 
taken into consideration it is 
known as the “dihybrid cross” 

 

x. 9:3:3:1 is the monohybrid ratio  
xi. Humans have 22 pairs of normal 

chromosomes and 1 pair of sex 
chromosomes 

 

 
3. Presentation: 
 Divide the class into groups. Each group will 

prepare a presentation for 10 mins, on any of 
the topic given as follows: 

i. Sex determination  
ii. Speciation   
iii. Evolution by stages 
 The presentation may involve: 
 Charts, chalk talk method, powerpoint 

slides or even miniature models. 

 
  
1. 
 

Inherited traits Acquired traits 

Eye colour Body weight 
Hair texture Accident scar 
Height Ability to dance 
Birth mark Handwriting 
Hair colour Ability to swim 
Skin colour Intelligence 
 Athletic nature 
 Verbal skills 

 
2. 
 

i. Sexual reproduction leads to 
greater diversity 

 

ii. Characteristics or traits are 
under genetic control 

 

iii. In humans, only the father 
contributes the entire genetic 
material to the child 

 

iv. The trait expressed in the F1 
generation is known as the 
recessive character 

 

v. In humans, the male has YY 
sex chromosomes while the 
female has XX sex 
chromosomes   

 

vi. Round seed in pea plant is a 
dominant character 

 

vii. Mendel studied 17 different 
characters 

 

viii. Charles’s Darwin is regarded 
as the father of genetics 

 

ix. In a cross when two traits are 
taken into consideration it is 
known as the “dihybrid 
cross” 

 

x. 9:3:3:1 is the monohybrid 
ratio 

 

xi. Humans have 22 pairs of 
normal chromosomes and 1 
pair of sex chromosomes 

 

 
3. Students are expected to conduct the said 

presentation on their own. 

Formative Assessment Answers:
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Memory Map 

 Cross between two plants 
involving only one pair of 
contrasting characters. 

 e.g. Red flowered plant (RR)  
White flowered Plant (rr) 

Monohybrid Cross

P1 generation 

F1 generation 

F2 generation 
Genotype 

1 RR : 2 Rr : 1 rr 

RR (Red) 

rr (White)

Phenotype  
All Red 

Genotype 
Hybrid (Rr)

Phenotype 
3 Red : 1 White 

Produced 

Produced 

Produced 

Produced 

P1 generation

F1 generation

F2 generation

YY
Yellow 

RR 
Round 

yy
Wrinkled 

rr 
Green

Yr, yR
Recombinants 

9 : 3 : 3 : 1 
Phenotype

1 : 2 : 2 : 4 : 2 : 2 : 1 : 1 : 1
Genotype

yr
combinants Parental

YR

Heredity 

It is the transmission of physical or
mental traits from parents to offspring. 

 Cross between two plants 
involving two pairs of 
contrasting characters. 

 e.g. Yellow Round Seeded 
Plant (YYRR)  Green 
Wrinkled Seeded Plant (yyrr) 

Dihybrid Cross 

Mendel conducted several 
experiments based on a number of 
visible contrasting characters of 
Pisum sativum (Garden pea)  

Mendel’s laws of inheritance of traits

Reproductive System in Human Beings

Evidence for Organic Evolution 

 Organs of different organisms
which are similar in structure
but perform different functions. 

 e.g. Forelimbs of man
(handling) and bird (flying) 

Homologous Organs

Organic Evolution

It is the progressive development
of plants and animals from
ancestors of different forms and
functions. 

Palaeontological evidence

 It is the evidence related to the 
process of fossilization. 

 Fossils of invertebrates were found 
in the deepest layers. 

 Fossils of vertebrates like fish-like 
animals, amphibians, reptiles, birds 
and mammals were found in the 
layers above the invertebrates. 

 This suggests progressive 
development in animals. 

Analogous Organs 
 Organs of different organisms

which are dissimilar in
structure, but perform same
functions. 

 e.g. Wings of fly and bird. 

 These evidences are based on
various anatomical similarities
between different animals. 

 These similarities attributed to
having developed from a
common ancestor. 

Anatomical evidence 
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Total Marks: 20  
1. From the following identify the correct statement.            
 (A) Wings of birds and wings of bat are homologous 
 (B) Tendril of a pea plant and phylloclade of Opuntia are analogous 
 (C) Wings of birds and limbs of lizards are analogous  
 (D) Tendril of a pea plant and phylloclade of Opuntia are homologous           [1]  
2. Which of the following is responsible for influencing the trait in an organism?           
 (A) Neither maternal DNA nor paternal DNA 
 (B) Only maternal DNA 
 (C) Both paternal and maternal DNA  
 (D) Only paternal DNA             [1]  
3. What is the unit of inheritance?             [1]  
4. The genotype of tall pea plants is denoted by TT and that of dwarf pea plants as tt. When these two 

plants are crossed,     
 i. Write the phenotype of F1 progeny. 
 ii. What will be the percentage of tall pea plants if F1 plants are self-pollinated? 
 iii. In what ratio would you find the tall and dwarf in the F2 progeny?          [3]   
5. When organisms die their bodies decompose and become lost. Then how does the fossil formation 

take place in some cases? Explain.            [3]  
6. Explain DNA copying. Write its significance.                     [3]  
7. While traveling back home by train, Deepa observed that a new born had brown eyes just like its 

mother.        [3] 
 The next day she asked her teacher how that was possible. 
 i. What must be the reply of the teacher to Deepa’s query? 
 ii. Which type of traits are passed on from one generation to the next? 

iii. What values are shown by Deepa?     
8. Write in detail about the most acceptable theory of ‘origin of life’ from inanimate matter.       [5] 

OR 
 i. Explain the phenomenon of natural selection. 
 ii. What are the evidences in favour of evolution in organisms? Explain with examples. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  
 
 

Chapter Assessment 

Download the answers of the Chapter Assessment by
scanning the given Q.R. Code. 
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1. The resemblance of individuals to their progenitors is called                   [AMU 1990] 
 (A) heredity   (B) genetics 
 (C) evolution   (D) none of these  
2. Which of the following cross will give recessive progeny in F1 generation?            [MH CET 2014] 
 (A) TT × tt    (B) Tt × TT  
 (C) tt × tt    (D) TT × TT  
3. A tall true breeding garden pea plant is crossed with a dwarf true breeding garden pea plant. When the F1 

plants were selfed the resulting genotypes were in the ratio of                                               [NEET P-I 2016] 
 (A)  3 : 1 : : Tall : Dwarf 
 (B)  3 : 1 : : Dwarf : Tall 
 (C)  1 : 2 : 1 :: Tall homozygous : Tall heterozygous : Dwarf 
 (D)  1: 2 : 1 :: Tall heterozygous : Tall homozygous : Dwarf  
4. What type of gametes will be formed by genotype RrYy?                          [RPMT 2002]  
 (A) RY, Ry, rY, ry   (B) RY, Ry, ry, ry 
 (C) Ry, Ry, Yy, ry   (D) Rr, RR, Yy, YY 
 
 
 
 
 
 
 
 
 

Competitive Corner 
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