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Gyan Guru section helps to
understand a concept distinctly with
corresponding example, which you
can relate to easily. 

Gyan Guru 

The section ‘Apply your Knowledge’
covers different types of questions like
“can you recall”, “Internet my friend”,
etc. for better concept-building. 

Apply your Knowledge 

Reading between the lines for the
better understanding of the concept. 

Reading Between the Lines 

Solved Board Questions of March
2019-20, July 2019 and December
2020 to familiarize students with the
types of questions asked in board
examinations. 

Memory Maps to provide quick
revision of the important topics of the
chapter. 

Solved Board Questions

Memory Maps

Chapter Assessment helps students
analyze their preparedness of the
chapter. 

Chapter Assessment

Wherever possible, questions are
allotted with marks in accordance
with new marking scheme. 

Marking Scheme 

QR code provides:  
i. Access to a video/PDF in order to

boost understanding of a concept
or activity 

ii. ‘Answer key’ for Model Question
Paper & Board Question Paper of
March 2022 

Model Question Paper and Board
Question Paper are provided for the
students to know about the types of
questions that are asked in the Board
Examinations. 

Question Papers 

Coverage of new type of questions –
diagram based question, paragraph
based question, etc. 

Q.R. Code 

New Questions Types 

 KEY 
FEATURES 
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 There will be separate question papers for Part 1 and Part 2 of 40 marks each. 
 Duration of each paper will be 2 hours.  

 
Question 

No.  Type of Questions Total 
Marks 

1. (A) 5 Questions of 1 mark each (MCQs) 05 
(B)  5 Questions of 1 mark each (Objectives)  05 

2. (A) 3 Questions of 2 marks each (Solve any 2) 04 
(B)  5 Questions of 2 marks each (Solve any 3) 06 

3. 8 Questions of 3 marks each (Solve any 5) 15 
4. 2 Questions of 5 marks each (solve any 1) 05  

Distribution of marks according to question type and aims 

Sr. 
No. Question type Marks 

Marks 
with 

option 
% 

Marks  Sr. 
No. Aims Marks 

Marks 
with 

option 
% 

Marks 

1. Objective 10 10 25  1. Knowledge 10 10 25 
2. Very short answer 10 16 25  2. Understanding 10 15 25 
3. Short answer 15 24 37.5  3. Application 16 24 40 
4. Long answer 5 10 12.5  4. Skill 4 6 10 
 Total 40 60 100   Total 40 60 100  

[Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04]   
 
 

  
No. Topic Name Marks Marks with 

option Page No. 

1. Heredity and Evolution 03 05 1 
2. Life Processes in Living Organisms Part - 1 04 06 19 
3. Life Processes in Living Organisms Part - 2 05 07 39 
4. Environmental Management 05 07 61 
5. Towards Green Energy 04 06 81 
6. Animal Classification 04 06 99 
7. Introduction to Microbiology 04 06 126 
8. Cell Biology and Biotechnology 04 06 144 
9. Social Health 04 06 162 

10. Disaster Management 03 05 177 
 Model Question Paper Part - 2 - - 200 

 Board Question Paper of March 2022 
(Solution in PDF format through QR code) - - 203 

 For your own understanding, scan the adjacent QR code to download the 
Reduced / Non-Evaluative Portion for academic year 2021-22. 
 

 
 
 

    
Note: Textual exercise questions are represented by * mark. 

Modified textual questions are represented by  mark. 
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Exam Pointers   
Students are expected to write the answers in their Examination as illustrated below.  

Multiple Choice Questions: Write only the correct option while answering the MCQ. 
 
1. Which of the following nitrogenous base is NOT present in DNA? 
 (A) Thymine   (B) Uracil 
 (C) Adenine   (D) Guanine 
Ans: (B)   
Find out the correlation – Determine the correlation between two components and re-write it.   
2. Herdmania : Urochordata :: Amphioxus : _______ 
Ans: Herdmania : Urochordata :: Amphioxus : Cephalochordata     

Reading between the lines   
The explanation provided under ‘Reading between the lines’ is not expected to be a part of the 
answer. Its sole purpose is to provide a sound understanding of the concept behind the answer.   
1. What will happen if number of consumers in environment goes on increasing 

gradually? 
Ans: i. If the number of consumers in the environment goes on increasing 

gradually, there would be a decline in the number of the prey they feed on. 
 ii. A decline in the number of prey, would eventually result in a decline in the 

number of consumers due to scarcity of food. 
         Hence, increase in the number of consumers in the environment would cause an 

imbalance in the ecosystem. 
 
 
 
 
 
 
 
 
 
 
                         

Answer

Not a part of 
 the answer 

Considering there is a gradual increase in the number of herbivores; 
● The number of producers will be comparatively less to fulfill the food

requirements of large number of primary consumers (herbivores). 
● As a result, many of the primary consumers (herbivores) will die due to

the lack of availability of food.  
● Eventually, secondary consumers (carnivores) depending upon these primary

consumers will also die due to lack of food, thereby disrupting the entire food
chain. 

Reading between the lines 
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Practicing model papers is the best way to self-assess your preparation for the exam Scan
the adjacent QR Code to know more about our “SSC 53 Question Papers & Activity Sheets
With Solutions.” 

Going through the entire book in the last minute seems to be a daunting task? 
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1. In a power plant based on natural gas, the natural
gas burns in the presence of air in the _______.
(A) condenser
(B) combustion chamber
(C) turbine
(D) transformer

2. Incomplete combustion of fuels leads to
formation of _______       [Mar 2020]
(A) Carbon monoxide
(B) Carbon dioxide
(C) Chlorofluorocarbon
(D) Hydrogen sulphide

3. Water reservoir possesses _______ energy.
[Dec 2020] 

(A) Nuclear (B) Thermal
(C) Kinetic (D) Potential

4. In a hydroelectric power plant,
(A) potential energy possessed by stored

water is converted into electricity.
(B) kinetic energy possessed by water is

converted into potential energy.
(C) fuel is burned in presence of water to

produce electricity.
(D) water is converted into steam to produce

electricity.
5. In hydroelectric power plant, the _______

energy of the flowing water drives the turbine.
(A) chemical (B) potential
(C) kinetic (D) Light

6. In nuclear fission, neutron is bombarded on
atom of
(A) Uranium 236 (B) Barium
(C) Krypton (D) Uranium 235

7. Solar photovoltaic cells convert solar energy
directly into _______ energy.
(A) nuclear (B) electrical
(C) potential (D) chemical

8. Out of the following energy sources, which has
the least consumption for electrical power
generation in the world?
(A) Coal (B) Hydroelectric
(C) Solar (D) Nuclear

9. A good solar cell can have an efficiency of around
(A) 15% (B) 100%
(C) 75% (D) 25%

Answers: 
1. (B)  2. (A) 3. (D) 4. (A)
5. (C)  6. (D) 7. (B) 8. (C)
9. (A)

1. Principle invented by Michael Faraday on
which an electric generator works

2. Problem caused by nitrogen dioxide generated
due to burning of fuels like coal, diesel, petrol
etc.

3. Device used to transform the voltage and
current levels of the generated power

4. Device used to rotate the magnet in the
generator

5. Instrument through which the water in cooling
tower is circulated in the thermal power plant

6. Particles generated due to incomplete burning
of fossil fuels which cause air pollution

7. The machine which converts the kinetic energy
of wind to electrical energy

8. The basic unit in solar electric plant
9. Special type of material solar cells are made up

of
Answers: 
1. Electromagnetic induction 2.  Acid rain
3. Transformer 4. Turbine
5. Condenser 6. Soot particles
7. Wind turbine 8. Solar cell
9. Semiconductors

 
 

1. To drive the turbine, we need a generator.
2. In a thermal power plant, chemical energy in

coal is converted to electrical energy.
3. In a power plant based on natural gas,

pressurised air is introduced into the
combustion chamber using a generator.

4. In the process of fission, Uranium- 236
converts into atoms of Barium and Krypton
releasing two neutrons and 200 MeV energy.

5. Since natural gas contains sulphur, burning of
natural gas results in less pollution.

6. The potential difference generated across a
solar cell is independent of its area.

7. When solar panels are connected in parallel,
they form a solar string.

Choose the correct alternative  [1 Mark each] 

True or False.  
If false, write the correct sentence 

  [1 Mark each] 

Towards Green Energy 5 
 

Name the following            [1 Mark each] 
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8.  Power generation based on coal has higher 
efficiency than power generation based on 
natural gas. 

Answers:   
1. False. 
 To drive the turbine, we need an energy source. 
2. True. 
3. False. 
 In a power plant based on natural gas, 

pressurized air is introduced into the 
combustion chamber using a compressor. 

4. False. 
 In the process of fission, Uranium- 236 

converts into atoms of Barium and Krypton 
releasing three neutrons and 200 MeV energy.  

5. False. 
 Since natural gas does not contain sulphur, 

burning of natural gas results in less pollution. 
6. True. 
7. False. 
 When solar panels are connected in series, they 

form a solar string. 
8. False. 
 Power generation based on coal has lower 

efficiency than power generation based on 
natural gas.  

 
  
1. Gear box, bearing, gas turbine, blades. 
2.  Wind, LPG, coal, crude oil. 
3.  Solar array, inverter, transformer, absorber.  
Answers: 
1. gas turbine 
 Gear box, bearing and blades are parts of a 

wind mill while gas turbine is part of power 
plant based on natural gas. 

2. Wind 
 LPG, coal, crude oil are not green energy 

sources while wind is a source of green energy. 
3. Absorber 
 Solar array, inverter and transformer are parts 

of solar photovoltaic station while absorber is 
part of solar thermal power station. 

 
   
1. Combustion of fuel: boiler :: steam converted 

back to water : _______. 
2. Natural gas consumption in world: 22 % :: 

Natural gas consumption in India: _______. 
3. To transform the voltage and current levels : 

Transformer :: to convert DC solar power to 
AC solar power : _______. 

Answers: 
1. condenser 
 Combustion of fuels takes place in the boiler 

while steam is converted back to water in the 
condenser. 

2.  8 % 
 Natural gas consumption in the world is 22 % 

and natural gas consumption in India is 8 %. 
3. Inverter 
 Transformer is used to transform the voltage 

and current levels of generated power. 
Similarly, inverter is used to convert DC solar 
power to AC solar power. 

 
  
1.  Remake the table taking into account 

relation between entries in three columns. 
*i.  

I II III 
Coal  Potential energy  Wind electricity 

plant 
Uranium Kinetic energy  Hydroelectric 

plant 
Water  
reservoir 

Nuclear energy  Thermal plant 

Wind Thermal energy Nuclear power 
plant  

ii.   
I 

Wind turbine 
Location 

II 
Turbine 
capacity 

III 
Blade  
length 

Wind farm 2 kW 100 m 
Home 6000-7000 kW 1.5 m 
Off shore 
wind turbine 

2000 kW  50 m 

 
Ans: 
i.  

I II III 
Coal  Thermal Energy  Thermal plant 
Uranium Nuclear energy  Nuclear power 

plant 
Water 
reservoir 

Potential energy  Hydroelectric 
plant 

Wind Kinetic energy Wind 
electricity plant  

ii. 
I 

Wind turbine 
Location 

II 
Turbine 
capacity 

III 
Blade length 

Wind farm 2000 kW 50 m 
Home 2 kW 1.5 m 
Off shore 
wind turbine 

6000-7000 kW 100 m 

Odd one out                               [1 Mark each] 

Complete the analogy                [1 Mark each] 

Match the following                
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1. Intext Question. (Textbook page no. 47)
How do we get different forms of energy?

Ans: 
i. Energy exists in different forms and can be

converted from one form to another.
ii. Conventional energy resources or

non-renewable energy resources (coal, diesel
etc.) and non-conventional energy resources
(solar energy, wind energy etc.) are used to get
the different forms of energy.

2. Can you tell? (Textbook page no. 47)
How electric energy is produced?

OR
Explain how an energy source, a turbine and
a generator are used to produce electric
energy.         [2 Marks]

Ans:  
i. Electricity is generated at a power station using

an energy source, a turbine and a generator.
ii. The energy source is used to drive the turbine.
iii. A turbine has blades. A flow of liquid or gas is

directed on these blades of the turbine, which
causes them to rotate.

iv. The turbine which in turn is connected to an
electric generator causes the magnet in the
electric generator to rotate and electric energy
is produced.

3. With the help of a flow chart, explain the
working of a thermal power station.

[3 Marks] 
Ans:  
i. In thermal power plant, chemical energy in coal

is converted to electrical energy.
ii. A thermal power plant consists of a boiler, a

condenser, a turbine, a generator, pump and two
towers (i.e., stack and cooling tower).

iii. Coal is combusted in the boiler. Using the
thermal energy released during the burning of
coal, steam of very high temperature and
pressure is generated. The gases that are
emitted during the combustion are released in
the atmosphere through a very high tower
known as stack.

iv. The steam is used to drive the turbine which in
turn rotates the generator and electrical energy
is produced.

v. Once the turbine is rotated using the steam at
high temperature and high pressure, the steam
temperature and pressure decreases.

vi. The steam is then cooled in the condenser by
using water from the cooling tower. Once the
steam has condensed back to water, it is
re-circulated to the boiler.

vii. The heat absorbed by the water from the
cooling tower is released to the atmosphere in
the form of vapour and heated air through the
cooling tower.

*4.  Which fuel is used in thermal power plant?
What are the problems associated with this 
type of power generation?        [3 Marks] 

Ans: Coal is used as fuel in thermal power plant. 
Problems associated with thermal power 
generation: 
i. In thermal power plant, coal is burned which

causes air pollution.
ii. Gases like carbon dioxide, sulphur oxide and

nitrogen oxide which are harmful to health are
emitted during the burning of coal.

iii. Soot particles are also released into the
environment, which cause serious health
problems related to the respiratory system.

iv. Coal which is used as a fuel in thermal power
plant is available in limited quantity and will
get depleted in the future.

5. Intext Question. (Textbook page no. 49)
If you see a thermal power station, you will
observe two types of towers there. What are
they?

Ans: 
i. In a thermal power station, the two types of

tower are: stack and cooling tower.
ii. The stack is a very high tower through which

gases that are emitted during the combustion of
coal are released in the atmosphere.

iii. The cooling tower is used to store water and to
release vapour and hot air from the steam in the
atmosphere.

Answer the following 

Flow chart showing generation of electrical 
energy using thermal energy 

Fuel: Coal 

Boiler for conversion 
of water to steam 

Steam turbine 

Generator 

Electrical energy 

System for 
converting steam 

back to water 
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6. Can you tell? (Textbook page no. 50) 
 How does nuclear fission take place? 
Ans:  
i. In nuclear fission, the atom of a heavy element 

is bombarded by a neutron to form an unstable 
isotope. 

ii. The unstable isotope further splits into two or 
more smaller nuclei releasing extra neutrons 
and energy.  

iii. In nuclear fission, huge amount of energy and 
heat is released.  

7. Compare. (Textbook page no. 51) 
 Observe the schematic of thermal power 

plant and the nuclear plant. Discuss what are 
the similarities and differences between the 
two? 

Ans: Similarities between thermal power plant 
and nuclear power plant: 

i. Both have a boiler for heating of water. 
ii. Both consist of a turbine which is used to rotate 

the generator.  
iii. Both consist of a generator which generates the 

electrical energy. 
iv. Both have a cooling tower where the steam is 

converted back to water  
v. Both consist of a condenser and pump which 

help in circulating the water. 
Differences between thermal power plant and 
nuclear power plant: 
i. Thermal power plant consists of two towers: a 

stack and a cooling tower while nuclear power 
plant consists of only the cooling tower. 

ii. The nuclear power plant consists of a nuclear 
reactor while the thermal power plant does not. 

[Note: Students are expected to use the above 
information as reference to make their own 
observations and discuss.]  
8. With the help of a flow chart, explain the 

working of a power plant based on energy 
of natural gas.         [3 Marks] 

Ans:  
i. In a power plant based on energy of natural gas, 

chemical energy in natural gas is converted to 
electrical energy. 

ii. It consists of a compressor, combustion 
chamber, gas turbine and a generator. 

iii. Pressurised air is introduced in the combustion 
chamber using a compressor. 

iv. In the combustion chamber, combustion of 
natural gas takes place in the presence of the 
air.  

v. A gas at very high temperature and pressure is 
generated in the chamber. 

vi. This gas is used to run the turbine which in 
turn rotates the generator to produce 
electrical energy. 

  
 
 
 
 
 
 
 
  

*9. Write short note on:  
 Electrical energy generation and 

environment.          [3 Marks] 
Ans:  
i. Electrical energy generation and its effects on 

the environment depend on the process that is 
used to produce the electrical energy. 

a. Electricity generation using fossil fuels: 
Burning of fossil fuels like coal, natural gas 
lead to emission of harmful gases like carbon 
monoxide, nitrogen dioxide causing air 
pollution. Gases such as carbon dioxide, 
nitrogen dioxide produced during the burning 
of fossil fuels lead to environmental hazards 
such as global warming and acid rain. Soot 
particles generated due to incomplete 
combustion of fossil fuels can cause respiratory 
problems like asthma. Thus, electricity generation 
using fossil fuels is not environmental friendly. 

b. Electricity generation using nuclear fuels: 
Improper nuclear-waste storage and disposal 
result in environmental contamination. 
Accidental leakage of nuclear radiation can lead 
to lethal disaster. Thus, electricity generation 
using nuclear fuel is not environmental 
friendly. 

c. Electricity generation using green energy 
sources: Electricity generation using sources 
like water reservoir, wind, sunlight, bio-fuel 
etc. that are perpetual does not cause any 
pollution.  Thus, electricity generation using 
these green energy sources is environmental 
friendly. 

ii. Considering the merits and demerits of all the 
above processes, the world is now heading 
towards environmental friendly energy i.e., 
green energy.  

*10. What is meant by green energy? Which energy 
sources can be called as green energy sources 
and why? Give examples.                 [3 Marks] 

Ans:  
i. Energy generated from sources which are 

unlimited and environmental friendly is called 
green energy.  

ii. Energy sources which are unlimited and 
environment friendly are called as green energy 
sources.  

Flow chart of power plant based on 
energy of natural gas 

Compressor 
for pressurised 

air 

Combustion 
chamber 

Gas 
turbine 

Generator 

Electrical energy 

Fuel : Natural gas 
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iii. Green energy sources are called so because
they are naturally replenished and do not cause
any harm to the environment.

iv. Example: wind, water reservoir, sunlight, bio-
fuel are called as green energy sources.

11. With the help of a flow chart, explain the
working of a hydroelectric power plant.

[3 Marks] 
Ans:  
i. In a hydroelectric power plant, potential energy

in water is converted to electrical energy.
ii. High rise dams are constructed on rivers to

obstruct the flow of water.
iii. The stored water possesses potential energy.
iv. This water stored at high level in a dam is then

carried to the turbine, at the bottom of the dam.
In this way, the potential energy in water is
converted to kinetic energy.

v. The kinetic energy of the fast flowing water
drives the turbine which in turn rotates the
generator to produce electrical energy.

 
 

12. State the advantages and disadvantages
associated with hydroelectric power plant.

          [2 Marks] 
Ans:  
Advantages of hydroelectric power plant: 
i. No fuel is burnt in a hydroelectric power plant.

Thus, no air pollution due to combustion of fuel
occurs.

ii. Electricity can be generated whenever required
if the dam has sufficient water storage.

iii. During rainy season, the water in the water
reservoirs can be replenished and used for
power generation.

Disadvantages of hydroelectric power plant: 
i. Villages, towns, forests may submerge due to

back-water caused by storage of water in dams.
This leads to forced migration of the living
population in that area.

ii. The obstruction of the flow of river water may have
adverse effect on the living world in the river.

13. What are the advantages of hydroelectric
power generation?

 [Mar 2019, Dec 2020][2 Marks] 
Ans:  Refer Answer the following: Q.12 (any two 

advantages). 

*14. Give your opinion about whether
hydroelectric plants are environment 
friendly or not?          [2 Marks] 
[Students are expected to write their personal 
opinion based on the advantages and 
disadvantages given in Answer the following 
Q.12]

15. Use your brain power! (Textbook page no. 54)
i. With reference to point B in figure 5.17 of

your textbook, potential energy of how much
water in the dam will be converted into
kinetic energy?

Ans: With respect to point B, potential energy of half 
of the water in dam can be converted into 
electrical energy. 

ii. What will be the effect on electricity
generation, if the channel taking water to
turbine starts at point A in figure 5.17 of
your textbook?

Ans: As height increases, potential energy increases. 
Thus, at point A, potential energy of water will 
be maximum. If a canal/penstock carrying 
water from dam starts at point A, this maximum 
potential energy will be converted into kinetic 
energy, due to which turbines will rotate with 
more speed. Thus, more electrical energy will 
be generated.  

iii. What will be the effect on electricity
generation, if the channel taking water to
turbine starts at point C in figure 5.17 of
your textbook?

Ans: As height decreases, potential energy decreases. 
Thus, at point C, potential energy of water will be 
minimum. If a canal/penstock carrying water from 
dam starts at point C, this minimum potential 
energy will be converted into kinetic energy, due 
to which turbines will rotate with less speed. 
Thus, less electrical energy will be generated. 

16. State the function of the gear box in a wind
mill?     [1 Mark] 

Ans: In a wind mill, the function of the gear box is to 
increase the rotations per unit time. 

17. Depending on which factor, wind turbines
are installed?    [1 Mark] 

Ans: Wind turbines are installed based on the wind 
velocity available at the site of installation. 

18. Using a flow chart, explain the various stages
of energy generation using wind energy.

       [3 Marks] 
Ans:  
i. Electricity generation using wind energy is

done with the help of a wind turbine.
ii. A wind turbine is a machine used to convert the

kinetic energy of the wind to electrical energy.

Flow chart of different stages in 
hydroelectric power plant 

Water reservoir with 
potential energy Water turbine Generator 

Electrical energy 
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iii. A wind turbine consists of rotating blades, a 
gear box and a generator.   

iv. When the wind strikes the blade of the turbine, 
the blades rotate. 

v. The axle of the turbine is connected to the 
electric generator through a gear-box. 

vi. The gear-box is used to increase the rotations 
per unit time.  

vii. In this way, the rotating blades run the turbine 
which in turn drives the generator to produce 
electricity. 

 
 
 
 
 
   
19.  What is photo-voltaic effect?    [1 Mark] 
Ans: The process of a solar photo-voltaic cell 

converting solar radiations energy directly into 
electrical energy is called photo-voltaic effect.  

*20.  How can we get the required amount of 
energy by connecting solar panels? [2 Marks] 

Ans:  
i. In solar panels, many solar cells are connected 

in series and parallel combinations to generate 
the required current and potential difference. 

ii. In series combination of solar cells, the 
potential difference is the addition of the 
potential difference of individual solar cells 
while the current is equal to the current from an 
individual cell. 

iii. In parallel combination of solar cells, the 
current is the addition of the current of 
individual solar cells while the potential 
difference is equal to the potential difference 
from an individual cell. 

iv. Many such solar panels are then connected in 
series to form a solar string and many such 
solar strings are further connected in parallel to 
form a solar array. 

v. Thus, by connecting many solar panels in series 
and in parallel combinations, the required 
amount of energy can be generated. 

 
21. With the help of a diagram, explain how 

power is generated in a solar photovoltaic 
power station and fed into electricity 
distribution network.                  [3 Marks] 

Ans:  
i. Solar photovoltaic cells which directly convert 

solar radiation energy into electrical energy of 
mW capacity are connected in required series 
and parallel combinations to form a solar 
panel. 

ii. Many solar panels are connected in series to 
form a solar string and many such solar strings 
are further connected in parallel to form a solar 
array. 

iii. Many solar arrays together generate power of 
MW capacity which is in the form of D.C. 

iv. The D.C. power generated is converted to A.C. 
power using an inverter. 

v. A transformer is used to transform the voltage 
and current levels of the generated power and is 
then fed into the electricity distribution 
network. 

 
 
 
 
 
 
 
 
 
 
 
 
 
22. With the help of a flow chart, explain the 

working of a solar thermal power plant. 
[3 Marks] 

Ans:  
i. In solar thermal power plant, solar energy from 

sun is converted to electrical energy. 
ii. A solar thermal power plant consists of a solar 

panel, a condenser, a turbine, a generator, pump 
and a cooling tower. 

iii. The solar panel consists of many reflectors that 
reflect and concentrate solar radiations on 
absorbers; thus, converting the solar energy into 
heat energy. 

iv. Using this heat energy, steam is generated. 
v. This steam is used to drive the turbine which in 

turn rotates the generator and electrical energy 
is produced. 

vi. The steam is converted back to water with the 
help of the condenser and cooling tower. Once 
the steam is condensed back to water, it is  
re-circulated back to the solar panel. 
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23. If a silicon solar cell of dimension 1 cm2

generates current of about 30 mA and
potential difference of about 0.5 V. Find the
current and potential difference generated
by a silicon solar cell of dimension 1000 cm2.

[2 Marks] 
Ans: For a silicon solar cell of dimension 1000 cm2,  

Current generated = 30 mA/cm2 x 1000 cm2 
= 30000 mA = 30 A  

Since, potential difference available from a 
solar cell is independent of its area, 
Potential difference generated = 0.5 V.  

*24. What are the advantages and limitations of
solar energy?          [2 Marks]

Ans:
Advantages of solar energy:
i. Solar energy is a renewable source of energy.
ii Solar energy does not cause pollution. 
Limitations of solar energy: 
i. Solar energy is difficult to employ.
ii. Solar energy cannot be used at night or on

cloudy days. 
iii. Solar energy is not available uniformly during

the day time and at all the places on the earth.

*25. Other than thermal power plant, which
power plants use thermal energy for power 
generation? In what different ways is the 
thermal energy obtained?        [2 Marks] 

Ans: Apart from thermal power plant; power plants 
based on nuclear energy and solar thermal 
power plants use thermal energy for power 
generation.  

Different ways to obtain thermal energy: 
i. In thermal power plants, coal is burned to

obtain the thermal energy.
ii. In power plants based on nuclear energy, fission

of nuclei of atoms like uranium or plutonium is
used to generate the thermal energy.

iii. In solar thermal power plants, the thermal
energy is obtained from the solar radiations.

*26. Which type/types of power generation
involve maximum number of steps of energy 
conversion? In which power generation is 
the number minimum?                     [2 Marks] 

Ans:  
i. The maximum number of steps of energy

conversion are involved in thermal power plant
and nuclear power plant.

 
 
 
ii. The minimum number of steps of energy

conversion are involved in solar photovoltaic
cell.

*27. Explain the following sentences.
[2 Marks each] 

i. Energy obtained from fossil fuels is not
green energy.

Ans:  
a. Energy sources which are unlimited and

environment friendly are called as green energy
sources and energy generated from these
sources is called green energy.

b. Burning of fossil fuels like coal, natural gas leads
to emission of harmful gases like carbon
monoxide, nitrogen dioxide causing air pollution.

c. The reserves of fossil fuels are limited which are
going to get depleted in the future.

d. Thus, as the generation of energy from fossil
fuels is not environmental friendly and the
sources of fossil fuels being limited, the
energy obtained from fossil fuels is not green
energy.

ii. Saving energy is the need of the hour.
Ans:
a. Due to high energy consumption, the existing

sources of energy are depleting rapidly and will
become scarce in the future.

b. Saving energy will reduce the burning of fossil
fuels, thus minimizing air pollution, water
pollution and production of harmful gases that
lead to environmental hazards such as global
warming and acid rain.

Hence, saving energy is the need of the hour. 
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*28. Explain with diagram step-by-step energy 
conversion in           [3 Marks each] 

i. Thermal power plant 
Ans:  
a. In a thermal power plant, coal is used as fuel.  
b. Conversion of chemical energy in coal to thermal 

energy: When the coal is burned, the chemical 
energy in coal is converted to thermal energy.  

c. Conversion of thermal energy to kinetic 
energy in steam: This thermal energy is used to 
heat the water present in a boiler. Steam of very 
high temperature and pressure is generated and 
directed on the blades of the turbine.  

d. Conversion of kinetic energy in steam to kinetic 
energy in turbine: The kinetic energy produced in 
the steam is then used to drive the turbine.   

e. Conversion of kinetic energy in turbine to 
electrical energy: The turbine rotates the 
generator connected to it which in turn 
produces electrical energy. 

 
 
 
 
 
 
 
   
ii.  Nuclear power plant 
Ans: 
a. In a nuclear power plant, uranium or plutonium 

are used as fuel.  
b. Conversion of nuclear energy to thermal 

energy during nuclear fission process: 
During the fission of nuclei of atoms like 
uranium or plutonium, the nuclear energy is 
converted to thermal energy.   

c. Conversion of thermal energy to kinetic 
energy in steam: This thermal energy is used 
to heat the water present in a boiler. Steam of 
very high temperature and pressure is generated 
and directed on the blades of the turbine.  

d. Conversion of kinetic energy in steam to kinetic 
energy in turbine: The kinetic energy produced in 
the steam is then used to drive the turbine.   

e. Conversion of kinetic energy in turbine to 
electrical energy: The turbine rotates the 
generator connected to it which in turn 
produces electrical energy. 

 
 
 
 
 
 
 
 

iii. Hydroelectric power plant 
Ans: 
a. In a hydroelectric power plant, water reservoir 

is used as the source of energy. 
b. Conversion of potential energy from water to 

kinetic energy: The potential energy in water 
stored in a water reservoir like a dam is 
converted to kinetic energy of water by making 
it flow to the bottom of the dam.  

c. Conversion of kinetic energy in water to 
kinetic energy in turbine: Fast flowing water 
is brought from the dam to the turbine at the 
bottom of the dam. The kinetic energy of the 
flowing water drives the turbine.  

d. Conversion of kinetic energy in turbine to 
electrical energy: The turbine rotates the 
generator connected to it which in turn 
produces electrical energy. 

 
 
 
 
 
 
 
 
 
  
iv. Solar thermal power plant 
Ans:  
a. In a solar thermal power plant, sunlight is used 

as the source of energy.  
b. Conversion of solar energy from sun to 

thermal energy: The solar energy from the 
solar radiations is converted into heat energy 
with the help of solar panels.  

c. Conversion of thermal energy to kinetic 
energy in steam: This heat energy is used to 
generate steam which is directed on the blades 
of the turbine.  

d. Conversion of kinetic energy in steam to 
kinetic energy in turbine: The kinetic energy 
produced in the steam is then used to drive the 
turbine.  

e. Conversion of kinetic energy in turbine to 
electrical energy: The turbine rotates the 
generator connected to it which in turn 
produces electrical energy. 
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29. Let’s Think. (Textbook page no. 52)
Which electricity generation process is
eco-friendly and which not?             [2 Marks]

Ans:  
i. Electricity generation processes using fossil fuels

such as coal, natural gas and nuclear fuels like
uranium and plutonium are not eco-friendly.

ii. Electricity generation from green energy
sources like water reservoirs, wind, sunlight,
bio-fuels etc., are eco-friendly.

    
*1. The construction of turbine is different for

different types of power plants.
Ans:
i. In a power plant, a turbine is used to rotate the

generator which produces the energy.
ii. To drive the turbine, we need an energy source.
iii. The construction of the turbine in a power plant

depends on the type of energy source which is
being used to rotate the turbine. For example:
steam turbine is used in thermal power plant
where steam is used to rotate the turbine while
wind turbine with large fins is used in electricity
generation using wind energy.

Hence, depending on the energy source the 
construction of turbine is different for different types 
of power plants. 

2. Let’s Think. (Textbook page no. 49)
i. Why is the energy in coal called as chemical

energy?
Ans: 
a. Chemical energy is energy stored in the bonds of

chemical compounds and often on combustion
comes out in the form of thermal energy.

b. During combustion of coal, energy stored in the
bonds of coal is released in the form of heat.

Hence, energy in coal is called as chemical energy. 

ii. Why steam is used to rotate the turbine?
Ans:
a. Steam is cheap to generate and easy to handle.
b. Steam can be converted back to water and

re-circulated for usage.
c. Steam is adaptable to varied conditions. Due to

all these reasons, steam is most commonly used
to rotate turbines.

*3. It is absolutely necessary to control the
fission reaction in nuclear power plants.

Ans:
i. Large amount of energy is generated in a matter

of seconds in a fission reaction. If the fission
reaction is not controlled, it can prove fatal.

ii. Uncontrolled fission reaction may lead to the
emission of harmful radiations.

iii. It can also lead to the meltdown of the nuclear
power plant.

Thus, it is absolutely necessary to control the fission 
reaction in nuclear power plants. 

*4. Hydroelectric energy, solar energy and wind
energy are called renewable energies. 

[Mar, Dec 2020] 
OR 

Hydroelectric energy, solar energy and wind 
energy are called renewable energies. Why? 

     [July 2019] 
Ans:  
i. The sources of energy which are being

produced continuously in nature and are
inexhaustible, i.e., they are always available
for use are called renewable sources of
energy.

ii. Hydroelectric energy, solar energy, wind
energy are produced from energy sources like
water, sunlight and wind respectively that are
produced continuously in nature and will not
get depleted.

Thus, hydroelectric energy, solar energy and wind 
energy are called renewable energies. 
 
5. Wind turbines are usually set up on wind

shores.
Ans:  
i. Wind turbines are set up at a particular location

based on the wind velocity available at that
location.

ii. Wind velocity differs from location-to-location
and depends on many geographical factors.

iii. Wind velocity is generally high on sea-shores,
which is an ideal condition for a wind turbine.

Hence, wind turbines are usually set up on wind 
shores. 

*6. It is possible to produce energy from mW to
MW using solar photovoltaic cells.

Ans:
i. Solar photovoltaic cells which have energy

producing capacity of mW, are connected in
required series and parallel combinations to
form a solar panel.

ii. Many solar panels are connected in series to
form a solar string and many solar strings are
connected in parallel to form a solar array
which has energy producing capacity of MW.

iii. Thus, with the required series and parallel
combination of solar photovoltaic cells to form
solar panels, solar strings and solar arrays, it is
possible to produce energy from mW to MW
capacity.

Give reasons [2 Marks each] 
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*1. Thermal electricity generation and solar 
thermal electricity generation 

Ans:   
 Thermal electricity 

generation 
Solar thermal 

electricity generation 
i. For thermal 

electricity generation, 
non-renewable 
energy source i.e., 
coal is used. 

For solar thermal 
electricity generation, 
renewable energy 
resource i.e., sunlight 
is used.  

ii. Thermal electricity 
generation causes air 
pollution. 

Solar thermal 
electricity generation 
does not cause air 
pollution.  

iii. Heat energy obtained 
from burning fossil 
fuels is used to 
generate electricity. 

Heat energy obtained 
from solar radiations is 
used to generate 
electricity. 

iv. Chemical energy of 
coal is converted into 
electrical energy 
through various 
stages. 

Heat energy of 
sunlight is converted 
into electrical energy 
through various stages. 

v. Energy generated is 
not green energy. 

Energy generated is 
green energy. 

 
*2.  Conventional and non-conventional sources 

of energy 
Ans:  

 Conventional 
sources of energy 

Non-conventional 
sources of energy 

i. Conventional sources 
of energy are limited 
and exhaustible. 

Non-conventional 
sources of energy are 
abundant and 
inexhaustible. 

ii. They cause pollution. They cause little or no 
pollution. 

iii. Fuels produced from 
conventional sources 
are comparatively 
expensive. 

Fuels produced from 
non - conventional 
sources are 
comparatively 
cheaper. 

iv. Conventional sources 
do not produce green 
energy. 

Non-conventional 
sources produce green 
energy. 

 Example: fossil fuels 
such as coal, natural 
gas etc. 

Example: wind 
energy, solar energy, 
etc. 

 
  
1. Make a table based on forms of energy and 

corresponding devices:  
 Forms of Energy Devices 

a. Electric _______ 
b. Mechanical Sewing machine, Bicycle 
c. Thermal _______ 
d. _______ Solar cooker, Solar heater 

    [Mar 2020] 
Ans: 

 Forms of Energy Devices 
a. Electric Electric Fan, Television 
b. Mechanical Sewing machine, Bicycle 
c. Thermal Thermal power station 

turbine, stove 
d. Solar Solar cooker, Solar heater 

 
   
1. Draw neat and labelled diagrams. 
i. Steam turbine 
Ans:   
 
 
 
 
 
 
 
 
 
ii. Wind turbine (wind mill) 
Ans: 
 
 
 
 
 
 
 
 
  
iii. Schematic for thermal power plant 
Ans: 
 
 
 
 
 
 
 
 
 
    

 Distinguish between               [2 Marks each] 

Questions based on diagram    
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vapour and hot air 
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Air 

Boiler 
Pump 

+ 
− 

Complete the given table             [3 Marks] 
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iv. Schematic for power plant based on natural
gas

Ans: 

 

*v. Energy transformation in solar thermal
electric energy generation.

Ans:

2. Identify the process shown in figure and
name it.                            [Mar 2019][1 Mark]

Ans: The process shown in the diagram is that of 
nuclear fission where a neutron is bombarded 
on an atom of Uranium – 235.  

*3. One solar panel produces a potential
difference of 18 V and current 3 A. Describe 
how you can obtain a potential difference of 
72 volts and current of 9 A with a solar array 
using solar panel. You can use sign of a 
battery for a solar panel.                [3 Marks] 

Ans: 
i. A solar panel producing potential difference of

18 V and current of 3A is represented below.

ii. Four solar panels producing 18 V and
3 A should be connected in series to form a
solar string producing potential difference of 72
V and current of 3 A.

iii. The solar string producing 72 V and 3 A is
connected in parallel with two more solar
strings producing 72 V and 3 A to form a solar
array producing a potential difference of 72 V
and current of 9 A.

4. Complete the flow chart and explain the
energy transformation.            [3 Marks each]

i.

 

Ans:  
 

Explanation of energy transformation:  
Refer Answer the following: Q.28 (i). 

ii.   
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Ans: 
 
 
 
 
 
   
 Explanation of energy transformation:  
 Refer Answer the following: Q.28 (iii).  
5. Observe the diagram and answer the questions:  
 
 
 
 
 
 
 
  
  
i. Which energy is generated from the power 

plant? 
ii. State its source. 
iii. Which is more eco-friendly – power 

generation from coal or power generation 
from natural gas? Why?       

                                         [Mar 2019] [3 Marks] 
Ans: 
i. The energy generated from the power plant is 

electrical energy. 
ii. Natural gas is the source of the power plant. 
iii. Power generation from natural gas is more  

eco-friendly than power generation from coal. 
As natural gas does not contain sulphur, 
burning of natural gas results in less pollution 
and is thus more eco-friendly.    

6. Observe the following diagram and answer 
the questions.          [3 Marks] 

 
 
 
 
 
 
 
 
 
 
 
 
 
i. Atom of which element is bombarded with a 

neutron? 
ii. Into atoms of which elements does the 

unstable isotope convert? 
iii. What is the above reaction known as? Which 

power plant makes use of this reaction? 

Ans:  
i. Atom of Uranium-235 is bombarded with a 

neutron.  
ii. The unstable isotope converts into atoms of 

Barium and Krypton. 
iii. The above reaction is known as nuclear fission. 

Nuclear power plant makes use of this reaction.  
7. Label the following diagram and explain the 

power generation in the plant.         [3 Marks] 
 
 
 
 
 
    
Ans: 
 
 
 
 
 
 
 
 
 
 
i. In a nuclear power plant, nuclear energy in the 

nuclei of atoms like uranium or plutonium is 
converted to electrical energy. 

ii. A nuclear power plant consists of a nuclear 
reactor, a boiler, a condenser, a turbine, a 
generator and a cooling tower 

iii. In the nuclear reactor, nuclear fission of nuclei 
to atoms like uranium or plutonium occurs. 
Control rods are used to speed up or slow down 
the chain reaction. 

iv. Using the thermal energy released due to the 
controlled chain reaction, Steam of very high 
temperature and pressure is generated in the 
boiler. 

v. The steam is used to drive the turbine which in 
turn rotates the generator and electrical energy 
is produced. 

vi. The steam is converted back to water with the 
help of the condenser and cooling tower. Once 
the steam is condensed back to water, it is  
re-circulated back to the boiler. 

 
8. Observe the following diagram and answer 

the questions.          [5 Marks] 
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i. The schematic of which power plant is shown in diagram?
ii. What is the function of the combustion chamber in the plant?
iii. What is the function of the compressor in the plant?
iv. Draw the flow chart showing the generation of electricity in the power plant.
v. Draw the flow chart for the transformation of energy in the power plant.
Ans:
i. The schematic of power generation based on energy of natural gas is shown in the given diagram.
ii. The combustion chamber is used to burn the natural gas in the presence of pressurized air.
iii. The compressor is used to introduce pressurized air in the combustion chamber.
iv. Flow chart showing the generation of electricity in the power plant is as follows:

 

v. Flow chart showing the transformation of energy in the power plant is as follows:

9. Draw schematic of power plant based on natural gas and answer the following questions:
i. At which place natural gas power plant is situated in Maharashtra?
ii. How is pollution reduced in natural gas based power plant?
iii. Give two examples of eco-friendly electricity process.   [July 2019][5 Marks] 
Ans: Refer Question based on diagram: Q.1(iv) for diagram of power plant based on natural gas. 
i. Natural gas power plant is situated in Anjavel in Maharashtra.
ii. As natural gas does not contain sulphur, burning of natural gas results in less pollution.
iii. Electricity generation from wind and sunlight are two examples of eco-friendly electricity process. 

*10. Draw a schematic diagram of solar thermal electric energy generation.
Ans:

1. Can you recall? (Textbook page no. 47)
i. What is energy?
Ans: The capacity of a body to perform work is called its energy. 
ii. What are different types of energy?
Ans: The different types of energy are potential energy and kinetic energy. 
iii. What are different forms of energy?
Ans: Different forms of energy: mechanical energy, heat energy, light energy, sound energy and chemical energy.
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2. Let’s discuss (Textbook page no. 47) 
 Make a list of the work that we do in our 

day-to-day life using energy. Which forms of 
energy do we use to do this work? Discuss 
with your friends. 

Ans:  
i. Heat energy is used to cook food. 
ii. Electrical energy is used for running electrical 

appliances such as fan, TV, computer, etc. 
iii. Sound energy is generated using chemical 

energy stored in our body while speaking. 
iv. Kinetic energy is used for running, cycling etc.  
[Note: Students are expected to use the above 
information as reference to make their own answer 
and discuss.]  
3. Make a table (Textbook page no. 47) 
 Make a table based on forms of energy and 

corresponding devices. 
Ans:  

Instrument Converts 
energy from 

Converts 
energy to 

Electric 
heater 

Electrical 
energy 

Heat energy 

Loud 
speaker 

Electrical 
energy 

Sound energy 

Microphone Sound energy Electrical 
energy 

Solar cell Light energy Electrical 
energy 

Electric 
lamp 

Electrical 
energy 

Light energy 

Generator Mechanical 
energy 

Electrical 
energy  

[Note: Students are expected to add to the list more 
devices known to them.]  
4. Can you tell? (Textbook page no. 47) 
i. Where do we use electrical energy in our 

day-to-day life? 
Ans: We use electrical energy in working of 

various appliances such as fan, lamp, mixer, 
television, radio, refrigerator, washing 
machine, iron, etc.  

5. Use of ICT (Textbook page no. 49) 
 Prepare a presentation about thermal 

power plant using computerized 
presentation, animation, video, pictures, 
etc. Send it to others and upload on You 
Tube. 

 [Students are expected to perform the above 
activity on their own.]  

6. Internet is my friend. (Textbook page no. 51) 
 Complete the table given on page 51 of your 

textbook for some important nuclear power 
plants in India. 

Ans:   
Place State Capacity 

(MW) 
Kudankulam Tamil nadu 2000 

Tarapur Maharashtra 1400 
Rawatbhata Rajasthan 1180 

Kaiga Karnataka 880  
7. Intext Question. (Textbook page no. 54) 
 It has always been a point of debate whether 

the hydro-electricity is environment friendly 
or not. What is your opinion about it? 

 [Students are expected to write their personal 
opinion based on the advantages and 
disadvantages given in Answer the following 
Q.12]  

8. Find out (Textbook page no. 55) 
 What is lake tapping? Why it takes place? 
Ans: Lake tapping: 
i. Lake tapping is a process in which a tunnel is 

dug out near the bottom of a lake upto the 
water-rock contact of the lake. The final layer 
of the rock is then blasted with the help of 
dynamite which provides the inflow of water 
into the tunnel with more speed. 

ii. It is done to facilitate the generation of 
electricity when the water level goes down in 
peak summer. 

iii. Thus, it also helps the areas suffering with 
drought due to scarcity of water during summer.  

9. Get information. (Textbook page no. 56) 
 Get information about major wind-power 

stations in India and their capacity. Make a 
table of their location, state and their power 
capacity in MW. 

Ans:   
Power plant Location State Capacity 

(MW) 
Muppandal 
wind farm 

Kanyakumari  Tamil Nadu 1500 

Jaisalmer 
wind park 

Jaisalmer Rajasthan  1064 

Dhalgaon 
wind farm 

Sangli  Maharashtra  278 

Damanjodi 
wind power 
plant  

Damanjodi  Odisha  99 

Acciona 
tuppadahalli  

Chitra durga  Karnataka 56 

Puthlur RCI Puthlur Andhra 
Pradesh 

20 

Lamda Danida Lamda Gujarat 15 
 
[Note: Students are expected to use the above 
information as reference and gather more 
information.] 
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10. Find out (Textbook page no. 58)
Gather information about major solar
photovoltaic power generating plants and
their capacity in India.

Ans:  
Power plants State Capacity 

(MW) 
Kamuthi Solar 
Power Project 

Tamil Nadu 648 

Sakri Solar Plant Maharashtra 125 
Welspun Solar MP 
Project 

Madhya 
Pradesh 

151 

Dhirubhai Ambani 
Solar Park  

Rajasthan 40 

Bitta Solar Power 
Plant 

Gujarat 40 

[Note: Students are expected to use the above 
information as reference and gather more 
information.]  

*11. Puzzle:
Solve the following crossword puzzle. 

a. Maximum energy generation in India is done
using _______ energy.

b. _______ energy is a renewable source of
energy.

c. Solar energy can be called _______ energy.
d. _______ energy of wind is used in wind mills.
e. _______ energy of water in dams is used for

generation of electricity. a b 

d 
c 

e 

Ans: 
a b 
T W 

d H I 
K c G R E E N 
I R D 
N M 
E A 

e P O T E N T I A L 
I 

C 

*12. Project:
i. Gather information about solar light, solar

water heating system and solar cooker.
Ans:  
Solar light: A solar light (solar lamp) converts the 
solar radiation into electrical energy using the 
photovoltaic effect. It consists of an LED lamp, solar 
panel, solar controller and a battery. 
Solar water heating system: A solar water heating 
system uses sunlight for water heating. It consists of 
a thermal collector which captures the heat from the 
sun and uses it to heat the water. 
Solar cooker: Solar cooker is a device which can 
cook food by using solar energy and converting it 
into heat energy. It works on the principle that black 
surface absorbs more heat than white or a reflecting 
surface. 
[Note: Students are expected to refer 
the accompanying QR code for more 
detailed information about solar light, 
solar heating system and solar 
cooker.] 

ii. Gather information about a power plant
near your locality by visiting the plant.
[Students are expected to perform the above
activity on their own.]
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[Total Marks: 25] 
Q.1. (A)  Choose the correct alternative. [4] 

i. In solar thermal power plant, many reflectors reflect and concentrate solar radiation on
_______.
(A) condenser (B) generator
(C) absorbers (D) power grid

ii. Which of the following is not a green energy source?
(A) wind (B) sunlight
(C) bio-fuels (D) natural gas

iii. If two solar cells are connected in parallel, then
(A) current remains the same while the potential difference of individual solar cell is added.
(B) current and potential difference both remain the same.
(C) potential difference remains the same while current of individual solar cell is added.
(D) current and potential difference both of individual solar cell are added.

iv. Nitrogen dioxide generated due to burning of fuels like coal, diesel, petrol etc. causes
_______.
(A) water pollution (B) acid rain
(C) soot particles (D) corrosion

(B) Answer the following: [4] 
i. State true or false. If false, write the correct sentence.

In thermal solar power plant, solar energy is directly converted into electrical energy.

ii. Match the column:

Column  I Column  II 
a. Combustion chamber 1. used to introduce pressurised air 
b. Condenser 2. used to burn fuel in presence of air 

3. used to convert steam back to water 

iii. Complete the analogy:
Group of solar cells : solar panel :: Group of solar strings : _______.

iv. Name the following.
Elements whose atoms are used for nuclear fission in nuclear power plant.

Q.2 (A) Give scientific reasons: (Attempt any one) [2] 
i. Why are hydroelectric energy, solar energy and wind energy called renewable energies?
ii. The construction of turbine is different for different types of power plants.

(B) Answer the following (Attempt any two) [4] 
i. State any one advantage and disadvantage associated with hydroelectric power plant.
ii. Explain how a wind turbine is used for energy generation using wind energy.
iii. Complete the following flowchart.

Chapter Assessment  

Steam 
turbine 

Electrical 
Energy 

Nuclear reactor for
nuclear fission 
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Q.3 Answer the following: (Attempt any two)  [6] 
 i. With the help of a flow chart, explain the working of a solar thermal power plant.    
 ii. One solar panel produces a potential difference of 20 V and current of 5 A. Describe with the 

help of diagrams, how can you obtain a potential difference of 40 V and current of 20 A with a 
solar array using solar panels. Use sign of a battery for a solar panel.   

 iii. Label the following diagram and explain step-by-step energy conversion in the plant.   
 
 
 
 
 
 
 
  
Q.4 Answer the following: (Attempt any one)  [5] 
 i.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 a. The schematic of which power plant is shown in diagram?  
 b. What is the fuel used in the plant? 
 c. State any one problem caused due to power generation using this power plant.  
 d.  Draw the flow chart showing the generation of electricity in the power plant. 
 e. Draw the flow chart for the transformation of energy in the power plant.     
 ii.  With the help of a neat labelled schematic diagram, explain energy generation in nuclear 

power plant. 
 

+ 
− 

Download the answers of the Chapter Assessment 
by scanning the given Q.R. Code. Sample Content
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1.	Which of the following nitrogenous base is NOT present in DNA?

	(A)	Thymine	(B)	Uracil

	(C)	Adenine	(D)	Guanine



2.	Adenine can pair with which of the following nitrogenous bases?

	(A) 	Cytosine 	(B) 	Uracil

	(C) 	Thymine	(D) 	Both (B) and (C)



3.	RNA does not contain 

	(A) 	deoxyribose	(B) 	phosphate

	(C) 	adenine	(D) 	uracil



♣4.	Transfer of information from molecule of DNA to mRNA is called as _______ process.               

 [Mar 2020]

	(A)	transcription	(B)	translation

	(C)	translocation	(D)	mutation



5.	Which of the following types of RNA carries information from genes to the ribosome?

	(A) 	mRNA	(B) 	tRNA 

	(C) 	rRNA 	(D) 	All of the above 



6.	The origin of the universe is explained by 

	(A) 	Darwin’s theory	(B)	Big-bang theory

	(C)	Speciation	(D)	Lamarckism



7.	Which of the following is/are unicellular organism(s)?

	(A)	Amoeba	(B)	Chlorella

	(C)	Paramoecium	(D)	All of the above



♣8.	Vestigial organ _______ present in human body is proof of evolution. 

	(A)	intestine	(B)	appendix

	(C)	liver 	(D)	eye lens

	

9.	The appendix is useful in ruminants for digestion of which of the following compounds?

	(A) 	Fats	(B) 	Cellulose

	(C) 	Proteins	(D) 	Glycogen



10.	_______ is a connecting link between Annelida and Arthropoda.                               [Mar 2019]

	(A)	Duck-billed platypus

	(B)	Peripatus

	(C)	Lungfish

	(D)	Whale



11.	Connecting links suggest that amphibians have evolved from

	(A) 	mammals	(B) 	reptiles

	(C) 	fishes	(D) 	aves

12.	Theory of inheritance of acquired characters is also known as

	(A) 	Lamarckism	(B) 	natural selection

	(C) 	speciation	(D)	translocation



13.	Modern man differs from Australopithecus in which of the following aspects?

	(A)	Presence of tail

	(B)	Use of hands for eating food

	(C)	Increased brain size

	(D)	All of the above

Answers:

1.	(B)		2.	(D)	3.	(A)

4.	(A)		5.	(A)	6.	(B)

7.	(D)		8.	(B)	9.	(B)

10.	(B)		11.	(C)	12.	(A)

13.	(C)

 (
Complete the paragraph
          
[3 Marks]
)







1.	Fill in the blanks by selecting the correct word from the bracket and complete the given paragraph.	   	       

	(two, Ramapithecus, modern sciences, seven, Neanderthal man, lemurs, agriculture, orangutans)

	The last dinosaurs disappeared approximately _______ crore years ago. Monkey-like animals are said to have evolved from some ancestors who were similar to modern _______. The first human-like animals with erect posture evolved about _______ crore years ago. The first record of this human-like ape is _______ from East Africa. _______ can be considered as the first member of the class – wise-man. About 10 thousand years ago, wise-man started to practice _______.

Answer:

	The last dinosaurs disappeared approximately seven crore years ago. Monkey-like animals are said to have evolved from some ancestors who were similar to modern lemurs. The first human-like animals with erect posture evolved about two crore years ago. The first record of this human-like ape is Ramapithecus from East Africa. Neanderthal man can be considered as the first member of the class – wise-man. About 10 thousand years ago, wise- man started to practice agriculture.

	[Source: Textbook Page No. 9-10, Reprint: 2019, Science and Technology Part-2 textbook.]

 (
Name the following
               
   
[
1
chstion, magnitude, opposite]d of 5 seconds is umar motion. 
 Mark each]
)







1.	Genetic disorder that is caused by mutation.

2.	First living material formed in ocean.

3.	Remnants and impressions of organisms that remain preserved underground.

4.	Method used in palaeontology and anthropology for determining the age of fossils by measuring C-14 radioactivity.

5.	Plants and animals that show some morphological characters by which they are related to two different groups.

6.	Book published by Darwin explaining evolution through natural selection.

7.	I am connecting link between Reptilia and mammals. What is my name?          [Mar 2020]

Answers:

1.	Sickle cell anaemia, etc.

2.	Protoplasm	3.	Fossils

4.	Carbon dating	5.	Connecting links

6.	Origin of species	

7.	Duck-billed platypus

 (
True or False.
 
If false, write the correct sentence
  [1 Mark each]
 
)











1.	Francois Jacob and Jacques Monod proposed a model for the process of protein synthesis.

♣2.	The causality behind the sudden changes was understood due to mutation principle of Hugo de Vries. 

♣3.	The proof for the fact that protein synthesis occurs through gene was given by George Beadle and Edward Tatum. 

4.	Information about protein synthesis is stored in the tRNA.

5.	Proteins are synthesised by DNA through RNA.

6.	During transcription, the sequence of nucleotides in mRNA is complementary to the DNA strand used for synthesis.

7.	tRNA has anticodon with complementary sequence to the codon on mRNA.

8.	mRNA is formed in the nucleus and transferred to the cytoplasm for translation.

9.	Gradual development of plants and animals from ancestors having different structural and functional organization is called evolution.

10.	Under changing environment sudden development of new tissues and organs occurs in living organisms.

11.	Fossils of invertebrates indicate they originated in the Cenozoic era.

12.	Appendix is a fully functional organ in ruminants.

13.	Reptiles and amphibians have evolved from mammals.

14.	Darwin’s theory of natural selection explained evolution with respect to useful and useless modifications.

15.	Based on his observations of plants and animals, Darwin suggested that only the fittest organisms survive.

16.	According to Lamarck, the characters which are acquired by the organism during the life time are passed on to the next generation.

17.	Long neck of giraffe is an example of Lamarckism.

18.	Genetic variation is responsible for formation of new species from earlier ones.

19.	Geographical isolation leads to speciation.

Answers:

1.	True.

2.	True.

3.	True

4.	False.

Information about protein synthesis is stored in the DNA.

5.	True.

6.	True.

7.	True.

8.	True.

9.	True.

10.	False.

	Under changing environment gradual changes occur in existing tissues and organs in living organisms.

11.	False.

	Fossils of invertebrates indicate they originated in the Paleozoic era.

12.	True.

13.	False.

	Mammals have evolved from reptiles and amphibians have evolved from fishes.

14.	False.

Darwin’s theory of natural selection did not explain useful and useless modifications.

15.	True.

16.	True.

17.	True.

18. 	True.

19.	True.

 (
Odd one out 
                          
   
[1 Mark each]
)







1.	Foreleg of ox, Ear pinnae of sheep, Patagium of bat, Flipper of whale

2.	Coccyx, Intestine, Wisdom teeth, Appendix

3.	Cro-Magnon man, Aegytopithecus, Australopithecus, Neanderthal man

Answers:

1.	Ear pinnae of sheep

	Foreleg of ox, patagium of bat and flipper of whale are similar in structure, indicating common ancestry (anatomical evidence). Ear pinnae of sheep is not similar to these structures.

2.	Intestine

	Intestine is a fully functional organ in humans, whereas coccyx, wisdom teeth and appendix are vestigial organs.

3.	Aegytopithecus walked using four limbs, whereas Cro-Magnon man, Australopithecus and Neanderthal man had erect posture.



 (
Complete the analogy           
 
 
 
[1 Mark each]
)





1.	DNA: Thymine :: RNA: _______

2.	RNA synthesis: _______ :: Protein synthesis: Translation

♣3.	_______: Sudden changes in genes :: Evolution : Gradual changes in specific characters

4.	Morphological evidence: Similarity in position of eyes :: _______ : Similarity in  structure of bones

5.	Peripatus : Connecting link :: Wisdom tooth : _______

6.	Survival of fittest : _______ :: Ancestry of acquired characters : Lamarck

7.	First human like animal : _______ :: First wise man : Neanderthal man

Answers:

1.	Uracil

	Thymine present in DNA is replaced by uracil in RNA.

2.	Transcription

	Protein synthesis occurs by the process of translation, whereas RNA synthesis occurs by transcription.

3.	Mutation

	Gradual changes in specific characters results in evolution, whereas sudden changes in genes results in mutation.

4.	Anatomical evidence

	Similarity in position of eyes in different organisms is morphological evidence, whereas similarity in structure of bones is anatomical evidence.

5.	Vestigial organ

	Peripatus is an example of connecting link, whereas wisdom tooth is an example of vestigial structure.

6.	Darwin

	The concept of ancestry of acquired characters was proposed by Lamarck, whereas concept of the survival of the fittest was proposed by Darwin.

7.	Ramapithecus

	The first example of wise man can be considered as Neanderthal man, whereas the first record of human-like animal is Ramapithecus.



[Source: Textbook Page No. 9, 10 Reprint: 2019, Science and Technology Part-2 textbook.]

 (
Match the following
             
   
[
1
 Mark each]
)







1.



		

		Column I

		

		Column II



		i.

		Walter and Sutton

		a.

		Proved that except viruses all living organisms have DNA as genetic material



		ii.

		Avery, McCarty and MacLeod

		b.

		Proposed the central dogma



		

		

		c.

		Observed paired chromosomes in cells of grasshopper



		

		

		d.

		Discovered triplet codon







2.



		

		Column I

		

		Column II



		i.

		Fossils

		a.

		Paleontological evidence



		ii.

		Flipper of whale and forelimb of bat

		b.

		Morphological evidence



		

		

		c.

		Anatomical evidence







3.



		

		Column I

		

		Column II

		

		Column III



		i.

		Cenozoic era

		a.

		Amphibians

		p.

		Birds



		ii.

		Mesozoic era

		b.

		Aves

		q.

		Frogs



		

		

		c.

		Reptiles

		r.

		Starfish



		

		

		d.

		Pisces

		s.

		Snakes







4.



		

		Column I

		

		Column II



		i.

		Connecting link between pisces and amphibians

		a.

		Lungfish



		ii.

		Connecting link between reptiles and mammals

		b.

		Duck-billed platypus



		

		

		c.

		Peripatus



		

		

		d.

		Snail





Answers:

1. 	(i  c), (ii  a)	2.	(i  a), (ii  c)

3.	(i  b – p), (ii  c – s)	4.	(i  a), (ii  b)



 (
Answer the following
)





*1.	Define heredity. Explain the mechanism of hereditary changes.    		

Ans:

i.	Heredity is defined as the transfer of biological characters from one generation to another via genes.

ii.	The mechanism of hereditary changes is as follows:

a.	Diversity or hereditary changes occur due to genetic variation.

b.	In sexually reproducing organisms, fusion of gametes from male and female parents occurs, the offspring always has recombined genes of both the parents. These offsprings thus show some characters of either of the parents.

c.	Also, sometimes sudden changes known as mutations occur in the genes. A change in the position of even a single nucleotide can cause either a minor effect or a considerable alteration in the characters of an individual.

d.	If these changes (mutation) occur in DNA of germ line cells then, these changes would be inherited to the next generation.

 (
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
)





























*2.	How are the hereditary changes responsible for evolution?                                    [5 Marks]

Ans:

i.	Evolution is the gradual change occurring in living organisms over a long duration.

ii.	Certain heritable sudden changes may occur in the genes of an individual resulting in genetic variations.

iii.	These genetic variations are responsible for the formation of new species from the earlier ones.

iv.	According to Darwin’s theory, organisms with favourable or beneficial variations survive in competition and are selected by nature whereas the others with non-favourable variations are eliminated.

v.	This leads to formation of new species due to specific changes in specific characters accumulated through several generations in sustained and selected organisms. 



3.	What is mutation?		         [1 Mark]

Ans:	Mutation is any sudden change that occurs in the nucleotide sequence of a gene, causing either a minor or considerable change in the characters of an individual.



4.	How are genes carried?		         [1 Mark]

Ans:	Genes are carried via chromosomes.



5.	Enlist the uses of the science of heredity.

				       [2 Marks]

Ans:	The uses of the science of heredity are as follows:

i.	Diagnosis of diseases.	

ii.	Treatment and prevention of heredity disorders.

iii.	Production of hybrid varieties of animals and plants.

iv.	Industrial processes in which microbes are used.	



6.	How do genes control the structure and functioning of the body?	                   [1 Mark]

Ans:	Genes carry genetic information that is responsible for the development of the body structure and functioning of various organ systems of the body.



7.	What do you mean by central dogma? 

                                                  [Mar 2019] [1 Mark]

Ans:	Central dogma is the process of synthesis of proteins by DNA, through RNA.



8.	What is transcription?   [Mar 2019] [1 Mark]

Ans:	Transcription is the process of RNA synthesis.

OR

	Transcription is the process of synthesis of mRNA from DNA.



9.	Write a note on ‘transcription’.       [2 Marks]

Ans:

i.	Transcription is the process of synthesis of mRNA from DNA. It takes place in the presence of RNA polymerase.

ii.	During transcription, mRNA is produced as per the sequence of nucleotides present on the DNA.

iii.	This mRNA sequence is always complementary to the DNA strand that is used for its synthesis.

iv. 	The thymine in DNA molecule is replaced by uracil in RNA, during the process of transcription.



10.	What is meant by triplet codon?

[Mar 2019] [1 Mark]

Ans:	Three nucleotides which code for each amino acid is known as triplet codon.



11.	What is translation? 		        [1 Mark]

Ans:	Translation is the process by which tRNA having anticodon to the codon on the mRNA, supplies amino acids, as per the message on mRNA.



*12.	Explain the process of formation of complex proteins.		       

Ans:

i.	Information about protein synthesis is stored in the DNA. mRNA is synthesised from this DNA by the process of transcription. The process of synthesis of proteins from DNA through RNA is called the central dogma.

ii.	Translation occurs in the following manner:

a.	mRNA formed in the nucleus during transcription moves in the cytoplasm, carrying the coded message by DNA.

b.	Each mRNA contains codes for amino acids in the form of triplet codons. 

c.	As per the message on mRNA, amino acids are supplied by the tRNA, which has an anticodon (complementary sequence) to the codon on mRNA.

d.	The amino acids supplied by tRNA are bound together by peptide bonds with the help of rRNA.

iii.	The process continues as the ribosome moves along the entire length of the mRNA by a distance of one triplet codon, also known as translocation. 

In this way, many such chains of amino acids (peptides) come together to form complex proteins.



[Note: Students can refer the given diagram for better understanding of formation of proteins from mRNA.]

 (
tRNA
mRNA
mRNA
Nucleus
Ribosome
Start Codon 
Amino acid
Translation
A
UG
U
UC
A
A
A
A
U
U
 
G
A
C
A
A
G
U
U
C
A
A
A
Methionine
Phenylalanine
5
3
)



























				

13.	What is translocation?		         [1 Mark]

Ans:	Translocation is the movement of ribosome from one end of the mRNA to the other end by the distance of one triplet codon during translation.



*14.	Write a short note on evolution.      [2 Marks]

Ans:

i.	Evolution is defined as the gradual changes occurring in living organisms over a long duration.

ii.	It is a slow-going process through which development of organisms is achieved.

iii.	Evolution is thus the formation of new species due to changes in specific characters of living organisms.

iv.	Changes in these specific characters get accumulated over several generations of living organisms in response to natural selection.



15.	Explain the process of formation of complex compounds from simple elements.  [5 Marks]

Ans:

i.	Around 3.5 billion years ago, it is speculated that life was non-existent on earth.

ii.	In the beginning, only simple elements may have been present in the oceans.

iii.	Simple organic and inorganic compounds may have been formed by these simple elements.

iv.	These simple compounds may have eventually resulted in the formation of complex compounds like proteins and nucleic acids.

v.	The process of formation of complex compounds may have occurred over a long period of several years.



*16.	Explain the theory of evolution and mention the proof supporting it.

Ans:

i.	According to the theory of evolution, the first living material (protoplasm) was formed in the ocean.

ii.	Unicellular organisms formed in the course of time.

iii.	Larger and more complex organisms were formed due to the slow and gradual changes that occurred in unicellular organisms.

iv.	Through evolution, plants and animals progressively developed from their ancestors that had different structural and functional organization.

v.	The proofs supporting the theory of evolution include morphological evidence, anatomical evidence, vestigial organs, paleontological evidence, connecting links and embryological evidence.



17.	What is morphological evidence of evolution?			                [1 Mark]

Ans:	Morphological evidence is based on the similarity of size, shape or structure of organs among a group of organisms proving that they evolved from the same ancestor.



18.	Define anatomical evidence.              [1 Mark]

Ans:	Anatomical evidence is the evidence of evolution based on the similarities in the anatomical structure of bones and bony joints in the organs of animals.



*19.	Explain with suitable examples importance of anatomical evidences in evolution.

		[July 2019, Mar 2020] [3 Marks]

Ans:

i.	Anatomical evidences are the similarities in structures and anatomy between different organisms.

ii.	The hand of human, foreleg of ox, flipper of whale and forelimbs of bat appear different superficially or morphologically.

iii.	Also, the function of these structures is different in different animals.

iv.	However, there is a similarity in the structure of bones and bony joints in the organs of these animals.

v.	These similarities indicate that the animals evolved from a common ancestor thus providing proof of evolution.

 (
Comparative anatomy is the study of similarities and differences in the anatomy (body structures or organs) of different species.
It includes;
Homologous organs: 
These organs perform different functions but have similar anatomical structures and indicate common ancestry. 
e.g.: Forelimb of whale, bats, humans, etc.
 
Analogous organs:
These organs have similar function but appear structurally dissimilar.
e.g.:
 
Eye
 
of
 
octopus
 
and eye of mammals, etc.
Vestigial organs:
These structures are non-functional in certain organisms, while they are functional in others, indicating common ancestry. e.g.: Appendix, etc.
Reading between the lines
)











































 (
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
)



























20.	What are vestigial organs?                [1 Mark]

Ans:	Vestigial organs are useless organs that are degenerated or underdeveloped due to non-functionality through several years.



21.	*Define vestigial organs. Write names of some vestigial organs in human body and write the names of those animals in whom same organs are functional.

OR

	i.	Define vestigial organs.

	ii.	Write name of any two vestigial organs in human body.

	iii.	Explain how one human vestigial organ is functional in another animal.              

[Dec 2020] [3 Marks]

Ans:

i.	Vestigial organs are degenerated or underdeveloped useless organs of organisms.

ii.	Some vestigial organs in humans that are functional in other animals are as follows:

a.	Appendix: It is fully functional in ruminants for digestion of cellulose.

b.	Muscle of the ear pinna: It is useful in monkeys and other animals like rabbits, cows, horses, etc. for movement of ear pinna.

c.	Other vestigial organs include the tail-bone (coccyx), body hairs, nictitating membrane (third eyelid), wisdom tooth, etc.

 (
Function of some vestigial organs in other animals is as follows:
Tail-bone (coccyx): It is useful in other mammals for balance.
Body hairs: They are useful in other mammals for insulation against the cold.
Nictitating
 
membrane
 
(third
 
eyelid):
 
It
 
is
 
useful
 
in
 
animals
 
like
 
frog,
 
pigeon,
 
etc.,
 
for
 
the purpose of protection of eye.
Wisdom
 
tooth:
 
They
 
are
 
present in mammals with large jaws for chewing raw food.
Reading between the lines
)































22.	Define vestigial organs. Write any two names of vestigial organs in human body. 

[July 2019] [2 Marks]

Ans:	Refer Answer the following: Q.21

 

23.	What is paleontological evidence of evolution based on? 		         [1 Mark]

Ans:	Paleontological evidence of evolution is based on the study of remnants and impressions of organisms that remain preserved underground as fossils.



*24.	Define fossil. Explain importance of fossils as proof of evolution.

Ans:

i.	Fossils are remnants and impressions of organisms that remain preserved underground.

ii.	Carbon consumption of animals and plants stops after death and only the decaying processes of C-14 takes place continuously.

iii.	The ratio of C-14 to C-12 changes constantly with time as C-12 is non-radioactive in dead plants and animals.

iv.	The time passed since the death of a plant or animal can be calculated by carbon dating i.e. by measuring the radioactivity of C-14 and ratio of C-14 to C-12 present in the remains of the dead organism.

v.	The oldest fossils are buried deep in the Earth’s crust, while the younger ones occupy the upper surfaces. Hence, fossils of invertebrates are found buried deep as they are very old and belong to the Palaeozoic era. The fossils of Pisces, Amphibians and Reptiles were obtained in the consecutive layers. The Mesozoic era was dominated by reptiles, while the Cenozoic era showed presence of mammals and birds.	

vi.	Thus, study of fossils is an important aspect of evolution since it can be used in paleontology and anthropology for determining age of the fossils and deducing information about their ancestors.



25.	What are connecting links?    	         [1 Mark]

Ans:	Connecting links are some plants or animals that show morphological characters by which they can be related to two different groups of organisms.



*26.	Write a short note on connecting link. 

			                 [2 Marks]

Ans:

i.	Connecting links are some plants or animals that show morphological characters by which they can be related to two different groups of organisms.

ii.	Peripatus is the connecting link between two different groups - annelida and arthropoda. It shows annelid-like characters such as segmented body, thin cuticle and parapodia-like organs. It also shows arthropod-like characters such as tracheal respiration and open circulatory system.

iii.	The duck-billed platypus is a connecting link between mammals and reptiles. It shows similarity with mammals due to the presence of mammary glands and hairs. It lays eggs like reptiles.

iv.	Lungfishes are connecting links between fishes and amphibians. The lungfish performs respiration with lungs even though it is a fish.



*27.	Write a short note on embryology.  [2 Marks]

Ans:

i.	Embryology is a branch of biology that deals with the study of an different stages of development of embryo.

ii.	It enables us to comparatively study the developmental stages of various animals.

iii.	Embryos of different vertebrates appear similar during the initial stages indicating common origin of these animals. 

iv.	Similarities decrease gradually as the embryos develop due to an increase in complexity from differentiation of the cells into specialized tissues to form specific organs.



28.	Embryological evidences provide proof of evolution. Explain.		       [3 Marks]

Ans:

i.	Embryological evidences arise from comparative study of embryological developmental stages of various vertebrates.

ii.	Embryos of different vertebrates appear similar during the initial stages of development and these similarities gradually decrease as the embryo develops.

iii.	Embryology can be used as evidence of evolution as similarities in initial stages of development indicate common origin of the animals.

29.	How is embryological evidence of evolution studied?                                                [1 Mark]

Ans:	Embryological evidence arises from comparative study of embryological developmental stages of various vertebrates.



30.	*Write a short note on Darwin’s theory of natural selection.	

OR

	Explain Darwin’s theory of natural selection. 

[Dec 2020] [2 Marks]

Ans:

i.	Darwin’s theory of natural selection is based on the concept of survival of the fittest.

ii.	Organisms can reproduce prolifically.

iii.	Under limited resources, organisms compete with each other in a life-threatening manner for their survival.

iv.	According to this theory, only those organisms survive which show modifications for winning the competition. The selected organisms then give rise to new species with their specific set of characters.



31.	Enlist the objections raised against Darwin’s theory of natural selection?

Ans:	Some of the main objections raised against Darwin’s theory of natural selection are as follows:

i.	Natural selection is not the only factor responsible for evolution.

ii.	In his theory, Darwin did not explain the inheritance of useful and useless modifications.

iii.	No explanation regarding slow and abrupt changes was provided in this theory.



*32.	Write a short note on Lamarckism.

Ans:

i.	Lamarckism is the theory of inheritance of acquired characters from one generation to another, given by Jean-Baptiste Lamarck.

ii.	It states that the morphological   changes occurring in living organisms are responsible for evolution. This concept was based on the principle of use and disuse of organs.

iii.	Morphological changes may occur gradually, either due to specific activities or laziness of a particular organism.

iv.	For e.g. Browsing on leaves of tall plants caused the neck of the giraffe to become long; frequent hammering movements cause the shoulders of ironsmith to become strong; inactivity caused weakening of the wings of birds like emu; legs of swans and ducks have become useful for swimming due to living in water; due to burrowing habits, snakes have lost their legs; etc.

33.	Why was Lamarck’s theory disproved?

				         [1 Mark]

Ans:	Lamarck’s theory of inheritance of acquired traits was disproved because, modifications brought about in an individual are not always transferred to the next generation.



34.	What is meant by ancestry of acquired characters?		         [1 Mark]

Ans:	The ability of living organisms to transfer the characters which they have acquired, to the next generation is called ancestry of acquired characters.



35.	Define evolution.		         [1 Mark]

Ans:	Evolution is the formation of new species due to changes in specific characters over several generations of living organisms as a response to natural selection.



36.	What is speciation?	         [1 Mark]

Ans:	Speciation is the formation of new species of plants and animals as an effect of evolution.



37.	What is species?                                  [1 Mark]

Ans:	Species is a group of organisms that can produce fertile individuals through natural reproduction.



*38.	Write evolutionary history of modern man.

Ans:	Human evolution began approximately 7 crore years ago.

	The sequence of evolutionary history of modern man is as follows:

i.	The last dinosaurs disappeared 7 crore years ago.

ii.	Monkey-like animals are said to have evolved from ancestors that were similar to modern lemurs around the same time.

iii.	Ape-like animals (Aegyptopithecus) evolved around 4 crore years ago, by the disappearance of tail, enlargement of brain and improvement in the functioning of hands.

iv.	In Africa, these ape-like animals evolved into gorillas and chimpanzees around   2.5 crore years ago (Dryopithecus).

v.	Human-like animals who used their hands for eating and other work evolved around 2 crore years ago. 

vi.	These animals lived on land, as the forests declined due to dry environments.

vii.	Their lumbar bones developed enabling them to stand in an erect posture in grasslands, thus leaving their hands free for use.

viii.	The first record of this human-like ape in East Africa, was Ramapithecus (around 1 crore years ago).

ix.	Around 40 lakh years ago, these apes grew larger in size and became more intelligent (Australopithecus).

x.	Around 20 lakh years ago human-like animals shared morphological similarities with the members of genus Homo, and thus skilled human developed.

xi.	Around 15 lakh years ago human walking with an erect posture evolved and may have existed in China, Indonesia and the Asian subcontinent.

xii.	Neanderthal man evolved around 1.5 lakh years ago.

xiii.	For around 1 lakh years from then, man evolved by developing his brain (improving their cranial capacity) and also discovered fire during this period.

xiv.	The brain of 50,000 year old man evolved in such a way that it could be considered as member of classwise man (Homo sapiens).

xv.	Cro-Magnon man evolved around 50,000 years ago after which evolution became more faster.

xvi.	10,000 years ago present day modern man started practising agriculture, rearing cattle and establishing cities. Also, cultural development took place around this time period.

[Source: Textbook Page No.9, 10 Reprint: 2019, Science and Technology Part-2 textbook.]



 (
Give reasons
                                  
)





1.	Morphological evidences suggest that dog, sheep and wolf have a common origin. 

                                                                     [2 Marks]

Ans:

i.	The animals like dog, sheep and wolf resemble each other in various morphological features.

ii.	They possess similarities in structure of mouth, position of eyes, structure of nostrils and ear pinnae and thickly distributed hairs on body.

Hence, morphological evidences provide proof that dog, sheep and wolf share a common origin.



2.	Forelimb of bat and flipper of whale have different functions but indicate common ancestry.	                 [2 Marks]

Ans:

i.	Forelimb of bat and flipper of whale appear different superficially and also have different functions.

ii.	They however, are similar in structure of bones and bony joints in organs and hence indicate a common ancestry.



3.	The vestigial organ appendix is still existent in human beings.		       [2 Marks]

Ans:

i.	Sudden development of new tissues or organs is not possible for the purpose of living in changing environment.

ii.	The existing organs of an organism undergo gradual changes and may become useless or harmful under certain conditions.

iii.	Such structures begin to degenerate, as per the principle of natural selection.

iv.	These organs take thousands of years to disappear. Hence they may appear in different phases of disappearance in different animals.

	Hence, even though appendix is a vestigial organ, it is still existent in human beings.



*4.	Read the following statements and justify same in your own words with the help of suitable examples.	

i.	Human evolution began approximately 
7 crore years ago.                              [2 Marks]

Ans:

a.	The last dinosaurs disappeared approximately 7 crore years ago, during which monkey-like animals were said to have evolved from ancestors similar to modern lemurs.

b.	The tails of these monkey-like animals in Africa were speculated to have disappeared around 4 crore years ago, along with enlargement of brain and that improved hands, that resulted in evolution of ape-like animals.

c.	Gorillas and chimpanzees evolved 2.5 crore years ago, from which apes that used their hands for eating food and other work evolved around 2 crore years ago.

d.	The lumbar bones of these apes developed in such a way that they started to stand in an erect posture and their hands became free for use, giving rise to the first human-like animals.

Thus, it is justified that human evolution began approximately 7 crore years ago.

[Source: Textbook Page No.9, Reprint: 2019, Science and Technology Part-2 textbook.]



ii.	Geographical and reproductive isolation of organisms gradually leads to speciation.

        [2 Marks]

Ans:

a.	Speciation is the formation of new species of plants and animals as an effect of evolution.

b.	Each species grows in specific geographical conditions and hence have a specific habitat, type of food, reproductive ability and period.

c.	Geographical isolation occurs when a population is separated into two or more groups by geographical barriers such as rivers, etc., thus exposing the organisms to different geographical conditions, leading to speciation.

d.	Reproductive isolation is brought about by genetic variation of organisms, which gradually results in speciation.

	Therefore, geographical and reproductive isolation of organisms gradually leads to speciation.



iii.	Study of fossils is an important aspect of study of evolution.

Ans:	Refer Answer the following: Q.24

iv.	There are evidences of fetal science among chordates.

Ans:	Evidence of fetal science deals with the study of embryology as a proof of evolution.

	Refer Answer the following: Q.28





 (
 Distinguish between            
           
[2 Marks
]
)

1.	Transcription and Translation

Ans:



		

		Transcription

		Translation



		i.

		Transcription is the process of synthesis of mRNA from DNA.

		Translation is the process by which tRNA having anticodon to the codon on the mRNA, supplies amino acids, as per the message on mRNA.



		ii.

		It occurs in the nucleus.

		It occurs in the cytoplasm.



		iii.

		It is the process of RNA synthesis.

		It is the process of protein synthesis.



		iv.

		RNA polymerase catalyses this process.

		The ribosome catalyses this process.







2.	Lamarckism and Natural selection

Ans:



		

		Lamarckism

		Natural selection



		i.

		All acquired characters are transferred to the next generation.

		Only useful modifications/ variations are transferred to next generation.



		ii.

		It is not based on survival of the fittest.

		It is based on survival of the fittest.



		iii.

		It occurs due to morphological changes.

		It occurs due to modifications.



		iv.

		It occurs due to continued activity or laziness of an organism.

		It occurs due to life- threatening  competition. 







 (
Complete the given chart/table
)







*1.	Complete the following diagram.

 (
Evidences
 
of
 
Evolution
Morphological
Similarities in
bones
 structure
)















					

OR

	Complete the following chart.     [Mar 2019]

 (
Evidences
 
of
 
Evolution
)			













 [2 Marks]

 (
Evidences
 
of
 
Evolution
Morphological
Similarities in
bones
 structure
Embryological
Paleontological
)Ans:





	

	 









Vestigial organs and connecting links are the other evidences of evolution.

 (
Questions based 
on diagram        
   
)





1.	Observe the diagram and answer the questions given below it.	                 [3 Marks]

 (
RNA Nucleotides
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i.	Identify the cellular process depicted in the diagram.

Ans:	The cellular process depicted in the diagram is transcription.



ii.	Which enzyme is required for this process?

Ans:	The enzyme required for this process is RNA polymerase.



iii.	In which part of the cell does this process occur?

Ans:	This process occurs in the nucleus of a cell.



2.	Observe the given diagram and answer the questions given below it.	      	       [3 Marks]

 (
‘
X
’
mRNA
mRNA
Nucleus
Ribosome
Start Codon
Amino
acid
A
UG
U
UC
A
A
A
A
U
U
 
G
A
C
A
A
G
U
U
C
A
A
A
Methionine
Phenylalanine
5
3
)



















i.	Identify the molecule labelled as ‘X’ in the given diagram.

Ans:	The molecule labelled as ‘X’ is tRNA.



ii.	What would be the sequence on the anticodon, if the corresponding codon sequence on the mRNA is GAU?

Ans:	The sequence on the anticodon would be CUA.



iii.	During the process of translation, the amino acids are bound by which bond?

Ans:	During translation, the amino acids are bound by peptide bonds.



3.	Observe the following diagrams and explain the anatomical evidences with the help of the given diagram.	

 (
Human
hand
Foreleg
 
of
 Ox
Forelimb
of
 Bat
Flipper
of
 Whale
)































Ans:	The given diagrams depict anatomical similarities between human hand, foreleg of ox, forelimb of bat and flipper of whale.

	Refer Answer the following: Q.19.



4.	Carefully observe the given diagram and answer the following questions.       [3 Marks]

 (
‘
X
’
Small Intestine 
Large Intestine 
)

















i.	Identify the part labelled as ‘X’.

Ans:	The part labelled as ‘X’ is appendix.



ii.	What type of organ is shown in the given diagram?

Ans:	The type of organ shown in the given diagram is a vestigial organ.



iii.	Mention any other two examples of such organs in humans.

Ans:	Other examples of vestigial organs in humans are wisdom tooth, coccyx, body hairs, muscle of ear pinna, etc.                  [Any two examples]

5.	Explain the given diagram.

 (
Paleozoic era
Cenozoic era
Mesozoic era
Pisces
Reptiles 
Aves 
and
 mammals
Invertebrates
Reptiles 
and  Amphibians
 
)



























Ans:

i.	The given diagram represents the structure of ground level and fossils i.e., the remnants and impressions of organisms that remain preserved underground.

ii.	Fossils of invertebrates, pisces, amphibians and some reptiles are found in the lowermost levels of ground indicating that they evolved around the paleozoic era.

iii.	Fossils of reptiles were also found in the middle layers of the ground indicating that these fossils date back to the mesozoic era.

iv.	The top-most layer on the ground has fossils of aves and mammals indicating that they evolved in the cenozoic era. 

v.	The presence of fossils of animals in different layers of soil indicate that progressive development took place in animals.



6.	Observe and discuss. (Textbook page no. 6)

	Observe the following pictures and discuss the characters observed.

 (
Duck billed platypus
Lungfish
Peripatus
)





























Ans:

i.	Duck billed platypus: Refer Answer the following : Q. 26 (iii)

ii.	Lungfish: Refer Answer the following : Q. 26 (iv)

iii.	Peripatus: Refer Answer the following : Q. 26 (ii)

 (
Fish
Salamander
Tortoise
Chicken
Pig
Cow
Rabbit
Man
)7.	Observe the given figure and answer the questions. 		       [3 Marks]



































i.	Identify the evidence of evolution shown in the given diagram.

Ans:	Embryological evidence of evolution is shown in the given diagram.



ii.	How is this evidence used as a proof of evolution?

Ans:	Embryological evidence is used as proof of evolution as a similarity in initial stages of development (embryos) amongst different animals indicates a common origin (ancestor) of these organisms.



iii.	Mention any two other evidence of evolution.

Ans:	Morphological evidence, anatomical evidence, vestigial organs, paleontological evidence, connecting links.                 [Any two examples]



 (
Questions based on paragraph   
 
[5 Marks]
 
)



	

1.	Information about protein synthesis is stored in the DNA. Proteins are synthesized by DNA through RNA. This is also known as the central dogma of life. The nucleotide sequences of the mRNA produced are complementary to the DNA strand that is used as the template for synthesis. This process of synthesis of RNA from DNA is known as ‘transcription’. The code for each amino acid consists of three nucleotides (triplet codon) that are present on the mRNA. The tRNA has an anticodon sequence complementary to the codon on the mRNA. During translation, the code on mRNA is read and respective amino acids brought by tRNA are joined together by peptide bonds.

	Based on the given paragraph, answer the following questions:

i.	If 3-AACGT-5 is a sequence of the template DNA strand, what would be the nucleotide sequence of the corresponding mRNA synthesized from it?

ii.	What is the difference in nitrogenous bases of DNA and RNA?

iii.	Which enzyme would be required for the synthesis of RNA from DNA during transcription?

iv.	How many amino acids can the following mRNA sequence code for?

	5- UUCAGCCGUGUCAUU-3

v.	What is the function of mRNA in translation?

Ans:

i.	The corresponding mRNA synthesized from the given template DNA strand would be 5-UUGCA-3.

ii.	In DNA, thymine is present whereas in RNA uracil is present instead of thymine.	

iii.	RNA polymerase is required for the synthesis of RNA from DNA during transcription.

iv.	The code for each amino acid consists of three nucleotides (triplet codon). The given mRNA sequence can code for five amino acids as it is made up of five triplet codons.

v.	mRNA carries information for protein synthesis from DNA (present in the nucleus) to ribosome (present in the cell cytoplasm).

 (
Apply your Knowledge
)







1.	Can you recall? (Textbook page no. 1)

i.	Which component of the cellular nucleus of living organisms carries hereditary characters?

Ans: The DNA carries the hereditary characters.



ii.	What do we call the process of transfer of physical and mental characters from parents to the progeny?

Ans:	The process of transfer of physical and mental characters from parents to the progeny is called heredity.



iii.	Which are the components of the DNA molecule?

Ans:	The components of the DNA molecule are deoxyribose sugar, nitrogenous bases and phosphoric acid.



2.	Can you tell? (Textbook page no. 1)

i.	Sketch and explain the structure of DNA and various types of RNA.

Ans:

a.	Structure of DNA

1.	In 1953, Watson and Crick proposed a model of the DNA molecule. 

2.	According to this model, the two threads (strands) of nucleotides coil around each other to form a double helix. 

3.	This double helical structure appears like a flexible ladder. 

4.	Each strand is made up molecules known as nucleotides.

5.	A molecule of a nitrogenous base and phosphoric acid are joined to a molecule of sugar to form nucleotide. 

6.	There are four types of nitrogenous bases in the form of adenine and guanine (purines), thymine and cytosine (pyrimidines). Thus, four types of nucleotides are formed.

7.	The nitrogenous bases from the two strands are joined by hydrogen bonds to form base pairs (rungs of ladder). Two threads form a long chain of alternately joined molecules of sugar and phosphoric acid (rails of the ladder).

8.	The adenine always pairs with thymine and guanine always pairs with cytosine in a DNA molecule.

 (
DNA (Watson and Crick’s Model)
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b.	RNA

1.	Structure of RNA:

	The nucleotide is the smallest unit of the chain of the RNA molecule. 

	RNA nucleotide is made up of a ribose sugar, phosphate molecule and any one of the four types of nitrogenous bases adenine, guanine, cytosine and uracil. 

	Large number of nucleotides are bonded together to form the macromolecule of RNA.



 (
Types of RNA
mRNA
rRNA
tRNA
Ribosome
)2.	Depending upon the function, RNA are classified into three types: 















	Ribosomal RNA (rRNA): It is the component of cellular organelle, ribosome. Ribosomes perform the function of protein synthesis.

	Messenger RNA (mRNA): It carries the information for protein synthesis from genes (i.e. DNA segment in the nucleus of cell) to the ribosome (in cytoplasm of cell).

	Transfer RNA (tRNA): It carries amino acid up to the ribosome according to the message on the mRNA.

	[Note: Students are expected to refer the accompanying QR code for better understanding.]



ii.	Explain the meaning of genetic disorders and give names of some disorders.

Ans:

a.	Diseases or disorders occurring due to abnormalities in chromosomes and mutations in genes are called genetic disorders.

b.	Genetic disorders may occur due to increase or decrease in chromosome number and deletion or translocation of any part of chromosomes.

c.	Some examples of genetic disorders are as follows:

1.	Polygenic disorders like diabetes, blood pressure, heart disorder, cleft lip, cleft palate, spina bifida, asthma, obesity, etc.

2.	Monogenic disorders like Tay Sach’s galactosemia, albinism, sickle-cell anemia, haemophilia, night blindness, phenylketonuria, cystic fibrosis, etc.

3.	Chromosomal disorders like Down’s syndrome, etc.



3.	Can you recall? (Textbook page no. 3)

i.	What is the function of the appendix of our digestive system?

Ans:	The appendix present in our digestive system is a vestigial organ. It does not perform any function in human beings. However, in ruminating animals it is used for digestion of cellulose.



ii.	Are our wisdom teeth really useful for chewing the food?

Ans:	No, we do not use our wisdom teeth for chewing the food, because it is a vestigial structure in human body.



iii.	Why did the huge animals like dinosaur become extinct?

Ans:	Huge animals like dinosaurs are speculated to have become extinct due to geological events like collision of comets or asteroids with earth, volcanic eruptions, etc.



iv.	Why are many species of animals and birds getting extinct?

Ans:	Many species of animals and birds are getting extinct due to following reasons:

a.	Over exploitation of resources

b.	Loss of habitat due to deforestation

c.	Lack of food	d.	Pollution

e.	Poaching / Hunting	f.	Climate change

g.	Human activities like construction of expressways, dams, etc.



4.	Internet is my friend. (Textbook page no. 3)

Collect the information from internet about Big-bang theory related with formation of stars and planets and present it in your class.

Ans:

i.	It is presumed that, about 15,000 million years ago, the universe came into existence with a single titanic explosion called as ‘Big Bang’.

ii.	Due to this, all the matter and tremendous energy came into existence.

iii.	The fragments of the fire ball expanded and cooled to give rise to many celestial bodies.

iv.	The majority of atoms produced by the Big Bang were hydrogen, along with helium and traces of lithium. Giant clouds of these primordial elements later merged through gravity, till they became denser and hotter. In due course of time this resulted in formation of stars and planets.



5.	Try this. (Textbook page no. 4)

	Observe the images given on page no. 4 of your textbook and note the similarities between given animal images and plant images.

Ans:

i.	Various similarities in the morphological structures can be observed in the images of the given animals and plants respectively.

ii.	The animals have similarity in structure of mouth, position of eyes, structure of nostrils and ear pinnae, presence of thickly distributed hairs all over their body, etc.

iii.	The plants show similarities in leaf shape, leaf venation, seeds enclosed in fruits, etc.



6.	Can you tell? (Textbook page no. 4)

i.	Which are the different organs in body of organisms?

Ans:

a.	Different types of organs present in the body of animals are heart, kidneys, liver, pancreas, mouth, stomach, etc. 

b.	Similarly, different types of organs present in plants are root, stem, leaves, flower, fruit, etc.



ii.	Is each of the organs useful to organism?

Ans:	Yes, majority of the organs present in plants and animals are fully functional and useful. However, certain organs present in these organisms do not perform any function and are known as vestigial organs.

7.	Use of ICT. (Textbook page no. 4)

	Collect the information of geological dating and present it in the classroom.

Ans:

i.	Geological dating is the chemical analysis of a geological specimen in order to estimate its age.

ii.	In this method, the amount of radioactive decay (half-life of radioactive isotope) is measured in order to determine the age of materials like fossils, etc., in which traces of these radioactive impurities were selectively incorporated when they were formed.

[Students are expected to collect more information on geological dating.]



8.	Observe and discuss. (Textbook page no. 5)

Observe the pictures given on page no. 5 of your textbook.

Ans:

i.	The given pictures are of fossils of reptiles and fish.

ii.	Fossils are the dead remains of plants and animals which existed in the past.

iii.	Sometimes impressions of animals and plants are formed on mud which get converted into fossils at a later stage.

iv.	At other times, plants and animals get  covered in layers of sediment, bury deep by increasing layers of soil and the tissues and muscles gets decayed, while the hard part (bones) remains in the soil in the form of fossils.



9.	Use of ICT. (Textbook page no. 5)

	Find how the vestigial organs in certain animals are functional in others. Present the information in your class and send it to others.

Ans:

i.	Vestigial organs in humans:

a.	Nictitating membrane (Third eyelid): In animals like frog, pigeon, etc., it is used for the protection of eye. However, it is vestigial in man due to change in habitat and physiology of eye.

b.	Caecum and vermiform appendix: In herbivores, it is used to digest cellulose. However, it is vestigial in man because, cellulose of plant food is simplified during the process of cooking, thus there is no need to digest cellulose.

c.	Auricular muscles (Muscles of ear pinna): These are functional in animals like rabbit, cow, horse, elephant, etc. Animals use these muscles to move their pinna in the direction of source of sound. However in man, it is vestigial and thus immovable. 

ii.	Vestigial organs in other animals:

	Wings in ostrich and kiwi: Ostrich and kiwi are flightless birds hence their wings are vestigial.

iii.	Vestigial organs in plants:

	Scale like leaves of Indian pipe plant have lost its chlorophyll and become heterotrophic. Thus, such leaves which were otherwise used to prepare food in plants by photosynthesis, have become vestigial.



10.	Observe and discuss. (Textbook page no. 7)

Carefully observe the stages of embryonic development of some animals shown in 
fig. 1.10 (Textbook page no. 7)

Ans:

i.	The given pictures indicate that the embryos of fish, salamander, tortoise, chicken, pig, cow, rabbit and man in their early stages of development showed extreme similarities, though these similarities decrease gradually during the later stages of development.

ii.	This indicates a common ancestry or origin of the animals.



11.	Internet is my friend. (Textbook page no. 8)

Collect the pictures and information of various species of monkeys from internet.

[Students are expected to collect pictures and information of various species of monkeys on their own by using internet.]



*12.	Project:

i.	Make a presentation on human evolution using various computer softwares and arrange a group discussion over it in the classroom.

[Students are expected perform this activity on their own.]



ii.	Read the book – ‘Pruthvivar Manus Uparach’ written by Late. Dr. Sureshchandra Nadkarni and note your opinion on evolution.

[Students are expected perform this activity on their own.]

 (
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	Evolution:	

 (
3.5 billion years ago life non-existent on earth 
Simple elements present in the oceans
Simple organic and inorganic compounds formed from simple elements  
Complex compounds like proteins and nucleic acids formed
Mixture of organic and inorganic compounds 
First primitive type of cells (unicellular) formed 
Reaction with surrounding chemicals 
Increase in number of cells 
Natural selection
Good growing cells were selected
Slow and gradual changes 
Larger and complex organisms formed
Progressive development of plants and animals
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Similarity in morphological characters like mouth structure, position of eyes, etc.
Similarity in structure and anatomy
Degenerated/ 
underdeveloped useless organs e.g. Appendix, coccyx, wisdom t
oo
th, etc.
Age of fossils estimated by carbon-dating technique
Annelids
Fishes
Reptiles
Arthropods
Amphibians
Mammals 
Similarity in embryonic developmental stages of development
Morphological evidence 
Anatomical evidence
Vestigial organs
Paleontological evidence
Connecting links
Embryological evidence
Peripatus
Lungfish
Duck-billed Platypus
Evidence of Evolution
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	Darwin’s theory of natural selection:

 (
Organism survives competition
Non-beneficial modifications  
Beneficial modifications
Selected
Organisms perish
Reproduce 
New species formed
Modifications 
(Survival of the fittest)
Eliminated
Life-threatening competition
Accumulation of characters over generations
Organisms  reproduce prolifically
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	Lamarckism / Theory of inheritance of acquired characters:
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(Morphological change)
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Morphological change)
Development of organs 
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Acquired characters transferred to next generation
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Survival of the fittest
Inheritance of acquired characters
Reproductive isolation
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Natural selction
(Charles Robert Darwin)
Caused due to
Theories of evolution 
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	Human evolution:



		Period

		Event

		Evolution of Man



		7 crore years ago

		Last dinosaurs disappeared. Monkey-like animals (similar to modern lemurs) evolved.

		-



		4 crore years ago

		Ape-like animals evolved by disappearance of tail, enlargement of brain, improved hand function.

		Aegyptopithecus



		

		In South and North East Asia, ape like animals evolved into gibbon and orangutan.

		



		2.5 crore years ago

		In Africa, ape-like animals evolved into gorillas and chimpanzees.

		Dryopithecus



		2 crore years ago

		Human-like animals, lived on land as forests declined, lumbar bones developed, erect posture, hand used for eating food and other work

		Ramapithecus



		40 lakh years ago

		Ape grew in size, became more intelligent.

		Australopithecus



		20 lakh years ago

		Morphology similar to genus ‘Homo’. 

		Skilled human



		15 lakh years ago

		Human walking with erect posture evolved. It may have existed in China, Indonesia and Asian subcontinent.

		



		For 1 lakh years thereafter

		Evolution in developing brain. Discovery of fire.

		-



		50,000 years ago

		Brains evolved. Classwise man. (Homo sapiens)

		Cro-magnon man



		10,000 years ago

		Wise man practiced agriculture, cattle-rearing and established cities. Cultural development took place.

		Wise man



		5,000 years ago

		Art of writing invented

		-



		400 years ago

		Modern sciences emerged

		-



		200 years ago

		Industrial society established

		-







	Information about scientists 



		Scientist

		Contribution

		Year



		Gregor Johann Mendel 

		Pioneer of Modern Genetics		

		1886



		Dr. Har Gobind Khorana 

		Indian scientist to get Nobel Prize for his contribution in the discovery of the triplet codons for 20 amino acids 

		



		Walter and Sutton

		Observed the paired chromosomes in grasshopper 

		1902



		Ostwald Avery, Mclyn McCarthy, Collin Macleod 

		All living organisms have DNA as genetic material (Except viruses)

		1944



		Francois Jacob and Jack Monad

		Model for protein synthesis

		1961







 (
Chapter Assessment  
)

												

		

[Total Marks: 25]



Q.1.	(A) 	Choose the correct alternative.   					[4]

	i.	Which among the following is the most primitive ancestor of man?

		(A)	Dryopithecus			(B)	Aegyptopithecus

		(C)	Australopithecus		(D)	Cro-magnon man



	ii.	Which of the following fossil man had cranial capacity nearly equal to that of modern man?

		(A)	Neanderthal man		(B)	Australopithecus

		(C)	Ramapithecus			(D)	Dryopithecus



	iii.	Monkey-like animals are characterized 

		(A) 	as members of genus Homo	(B)	by large brain-size

		(C)	by erect posture		(D)	by presence of tail



	iv.	Duck billed platypus is the connecting link between Mammals and _______.

		(A)	Reptiles			(B)	Aves

		(C)	Pisces			(D)	Amphibia 	

Q.1.	(B)	Answer the following. 						[4]

	i.	Complete the analogy.

		Similarity in structure of mouth : Morphological evidence :: Similarity in structure of bones : _______



	ii.	State true or false. If false, write the correct sentence.

		Strengthening of the shoulders of an ironsmith due to repeated hammering movements is an example of natural selection.



	iii.	Find the odd man out.

		Lamarckism, Translation, Natural selection, Speciation



	iv.	Match the columns.



		

		Column I

		

		Column II



		a.

		Transcription

		1.

		Process of protein synthesis from mRNA



		b.

		Translocation

		2.

		Movement of mRNA from nucleus to the cytoplasm



		

		

		3.

		Movement of ribosome on the mRNA by a distance of one codon



		

		

		4.

		Process of RNA synthesis from DNA





	

Q.2.	(A)	Give scientific reasons. (Any one) 					[2]

	i.	Give reasons why Peripatus is considered the connecting link between annelids and arthropods.

	ii.	Forelimb of bat and flipper of whale have different functions but indicate common ancestry.



Q.2.	(B)	Answer the following. (Any two)					[4] 

	i.	Write a note on the evolution of Ramapithecus from monkey-like animals.

	ii.	Define speciation. Give examples of any two factors causing speciation.

	iii.	Give four examples of vestigial organs in humans.

	

Q.3.	Answer the following (Any two): 					[6]

	i.	Explain Lamarck’s theory of evolution with examples.

	ii.	Observe the given diagram and explain the cellular process depicted in it.

 (
tRNA
mRNA
mRNA
Nucleus
Ribosome
Start Codon
Amino acid
A
UG
U
UC
A
A
A
A
U
U
 
G
A
C
A
A
G
U
U
C
A
A
A
Methionine
Phenylalanine
5
3
)

























	iii.	Explain any three evidences of evolution in detail. 



Q.4.	Answer the following (Any one): 					  [5]

	i.	Explain in detail how fossils provide evidence of evolution.

 (
Download the answers of the Chapter Assessment by scanning the given 
Q.R. Code.
)	ii.	Explain in detail the process of formation of complex compounds on earth.
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