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This reference book is transformative work based on textbook Chemistry; First edition: 2020 published by the Maharashtra State Bureau of Textbook 
Production and Curriculum Research, Pune. We the publishers are making this reference book which constitutes as fair use of textual contents which 
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Disclaimer 

Perfect Chemistry Std. XII, Vol. II is intended for every Maharashtra State Board aspirant of Std. XII, 
Science. The scope, sequence, and level of the book are designed to match the new textbook issued by the 
Maharashtra State board.  
At this crucial juncture in their lives, when the students are grappling with the pressures of cracking a 
career-defining board examination, we wanted to create a book that not only develops the necessary 
knowledge, tools, and skills required to excel in the examination, but also enables students to appreciate the 
beauty of the subject and piques their curiosity.   
We believe that students respond favourably to meaningful content, if it is presented in a way that is easy to 
read and understand, rather than being mired down with facts and information. Consequently, we have 
always placed the highest priority on writing clear and lucid explanations of fundamental concepts. 
Moreover, special care has been taken to ensure that the topics are presented in a logical order. The coherent 
Question/Answer approach helps students expand their horizon of understanding of the concepts.  
The primary purpose of this book is to assist the students in preparing for the board examination. However, 
this is closely linked to other goals: to exemplify how important and how incredibly interesting chemistry is, 
and to help the student become an expert thinker and problem solver.  
The scope of the book extends beyond the State Board examination as it also offers a plethora of Multiple 
Choice Questions (MCQs) in order to familiarize the students with the pattern of competitive examinations.  
In addition, the chapter-test have been carefully crafted to focus on concepts, thus providing the students with a 
quick opportunity for self-assessment and giving them an increased appreciation of chapter-preparedness.  
We believe that the study of chemistry helps in the understanding of many fascinating and important 
phenomena. In this vein, we have put an effort to relate chemistry to real-world events in order to show 
students that chemistry is a vibrant, constantly evolving science that has relevance in our modern world. We 
hope this book becomes a valuable tool for you and helps you to not only understand the concepts of 
chemistry but also to see the world from a molecular point of view.  
Our Perfect Chemistry Std. XII, Vol. II adheres to our vision and achieves several goals: building 
concepts, recapitulation, self-study, self-assessment and student engagement—all while encouraging 
students toward cognitive thinking. 
 
-   Publisher  
  Edition: Second 
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 There will be one single paper of 70 Marks in Chemistry.  
 Duration of the paper will be 3 hours.   
 Section A:               (18 Marks) 

This section will contain Multiple Choice Questions and Very Short Answer(VSA) type of 
questions.  

  There will be 10 MCQs and 8 VSA type of questions, each carrying One mark. 
  Students will have to attempt all the questions.   
 Section B:       (16 Marks) 
  This section will contain 12 Short Answer (SA-I) type of questions, each carrying Two marks.  
  Students will have to attempt any 8 questions.   
 Section C:       (24 Marks) 
  This section will contain 12 Short Answer (SA-II) type of questions, each carrying Three marks.  
  Students will have to attempt any 8 questions.   
 Section D:       (12 Marks) 
  This section will contain 5 Long Answer (LA) type of questions, each carrying Four marks.  
  Students will have to attempt any 3 questions.  

Distribution of Marks According to the Type of Questions 
  

Type of Questions 
MCQ 1 Mark each 10 Marks 
VSA 1 Mark each 8 Marks 
SA - I 2 Marks each 16 Marks 
SA - II 3 Marks each 24 Marks 
LA 4 Marks each 12 Marks 
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Chapter 
No. Chapter Name Marks without 

option 
Marks with 

option Page No. 

10 Halogen Derivatives 5 7 1 

11 Alcohols, Phenols and Ethers 4 6 53 

12 Aldehydes, Ketones and Carboxylic Acids 6 8 99 

13 Amines 3 4 158 

14 Biomolecules 3 4 202 

15 Introduction to Polymer Chemistry 3 4 246 

16 Green Chemistry and Nanochemistry 3 4 279 

 Functional Groups of Organic Compounds   297 

 
 

Scan the given Q.R. Code to access the Latest Board Question Papers. 
 

 

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

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Note: 1. * mark represents Textual question. 

 2. # mark represents Intext question. 

 3. + mark represents Textual examples. 

 4.   symbol represents textual questions that need external reference for an 

answer. 
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 Chapter 16: Green Chemistry and 
  Nanochemistry 

 
 
 
 
 
 
 
 
 
 
 
 
+ 
 
 
 
 
 
 
  
 
   
Q.1. Can you recall? (Textbook page no. 340) 
i. What do you mean by environment? 
Ans: The physical, chemical and biological factors which influence an organism collectively is called as 

environment. 
 
ii. Which are the factors affecting the environment? 
Ans:  
 a. The factors affecting the environment are natural and artificial factors. 
 b. Natural factors such as earthquakes, volcanoes, droughts, etc., can adversely affect the environment.  
 c. Also, artificial or man-made factors like environmental pollution caused due to population explosion, 

fast industrialization, and indiscriminate use of natural resources, deforestation and unplanned 
urbanization can harm the environment. 

 d. Biotic and abiotic factors are related to each other in an ecosystem, and if any of the factors is changed 
or removed, it can affect the entire ecosystem. 

 
 
 
 
 
 
 
 
 
 
 
 
iii. What is pollution? Which are the types of pollution? 
Ans:  
 a. Unnecessary and unacceptable changes in the environment due to natural events or human activities 

is known as pollution. 
OR 

  Direct or indirect changes in physical, chemical and biological properties of air, water and soil that 
are harmful to humans and other living beings is called as pollution. 

 b. There are three main types of pollution: Air pollution, water pollution and soil pollution. 

16.1 Introduction

16
 

Green Chemistry and Nanochemistry 

16.1  Introduction 
16.2  Sustainable development  
16.3  Principles of green chemistry 
16.4  The role of green chemistry  
16.5  Introduction to nanochemistry 
 

16.6  Characteristic features of nanoparticles 
16.7  Synthesis of nanomaterials  
16.8  History of nanotechnology  
16.9  Applications of nanomaterials  
16.10 Nanoparticles and nanotechnology  

CONTENTS AND CONCEPTS 

i. Biotic factors include producers, consumers and decomposers. 
ii. Abiotic factors are non-living components i.e. water, sunlight, temperature, oxygen, soil, pH, etc. 
iii. Changes in biotic and abiotic factors can have drastic effects on the environment. For example, if 

plants (producers) in an ecosystem do not receive adequate sunlight, they eventually will die, thereby 
disturbing the entire food chain. Due to lack of availability of food even the consumers will die. This 
ultimately creates an imbalance in the environment as consumers rely on producers for their food. 

READING BETWEEN THE LINES 
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iv. Why it occurs? 
Ans: Following are the components and causes of different types of pollution:  

 Air pollution Water pollution Soil pollution 

Components 

Gases: CO2, CO, 
Hydrocarbons, sulfur, NOx, 
hydrogen sulphides, etc. 
Solid: dust, ash, carbon, 
lead, asbestos, etc. 

Oil and derivatives; 
carbonic compounds; heavy 
metals like mercury, lead, 
cadmium, etc., silt and 
sediments; pathogens.  

Organic chemicals, 
pesticides, radioactive 
materials, oils and tar. 

Causes 

Emissions released from 
chemical industries, 
automobiles, burning of 
garbage, burning of fuels 
like coal, petroleum, etc. 

Releases of industrial 
wastes, domestic waste, 
sewage, chemicals 
discharged from industries, 
into water bodies. Pesticides 
used in agriculture also 
reach water bodies. 

Emissions released from 
chemical industries; mining, 
biomedical wastes; 
Excessive uses of pesticides 
and fertilizers; Dumping of 
domestic wastes, etc. 

 
*Q.2. Define green chemistry. 
Ans: Green chemistry is the use of chemistry for pollution prevention by environmentally conscious design of 

chemical products and processes that reduce or eliminate the use or generation of hazardous substances.   
Q.3.  What is green chemistry? Explain its importance. 
Ans:  
i. Green Chemistry is an approach to chemistry that aims to maximize efficiency and minimize hazardous 

effects on human health and environment.  
ii. The concept of green chemistry was coined by Paul T. Anastas. 
iii. Green chemistry is the use of chemistry for pollution prevention by environmentally conscious design of 

chemical products and processes that reduce or eliminate the use or generation of hazardous substances. 
iv. Due to increase in human population and the industrial revolution, energy crisis and environmental pollution 

are highlighted major global problems in the 21st century. To reduce the impact of energy crisis, pollution 
and to save natural resources, we need to implement 12 principles of green chemistry enunciated by Paul 
Anastas wherever possible.  

 
 
 
 
 
     
 
 
  

*Q.4.   Define ‘sustainable development’. 
Ans: Sustainable development is development that meets the needs of the present, without compromising the 

ability of future generations to meet their own need.  
Q.5.   How can we achieve sustainable development? 
Ans:  We can achieve sustainable development by adapting the twelve principles of green chemistry.         
 
  
Q.6. List the 12 principles of green chemistry.      
Ans: The 12 principles of green chemistry are as follows: 
i. Prevention of waste or by products ii. Atom economy 
iii. Less hazardous chemical synthesis iv. Designing safer chemicals 
v. Use of safer solvent and auxiliaries vi. Design for energy efficiency 
vii. Use of renewable feed stocks  viii. Reduce derivatives (Minimization of steps) 
ix. Use of catalysis   x. Design for degradation 
xi. Real-time analysis pollution prevention xii. Safer chemistry for accident prevention 

Paul T. Anastas (Born on May 16, 1962) is the director of Yale university’s Center for green chemistry and
green engineering. He is known as father of green chemistry. 

ENRICH YOUR KNOWLEDGE 

16.2 Sustainable development

16.3 Principles of green chemistry
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 Chapter 16: Green Chemistry and 
 Nanochemistry 

Q.39. Can you think? (Textbook page no. 350)
Visualize the size effect: Size difference between the earth and an apple is equal to the size difference 
between atoms (30 nm) and an apple. 

Ans: The size of atoms is 30 nm = 3  108 m. …(Given) 
The size of an apple (approx. diameter) is 6 cm = 6  102 m. 
The size of earth (diameter) is 1.27  107 m 
If we compare the size difference between the earth and an apple, we see, earth is 2.1  108 times bigger than 
an apple. 
If we compared the size difference between an apple and atoms, we see, apple is 2  106 times bigger than 
atoms. 
However, the atoms vary in size according to the element, but their diameters are of the order of 1 × 10−8 cm 
= 1 × 10−10 m 
In this case, if we compared the size difference between an apple and an atom, we see, apple is 6  108 times 
bigger than an atom. 
Now, we can say size difference between the earth and an apple is approximately equal to the size difference 
between an atom and an apple. 

Q.40. Explain in detail the applications of nanotechnology/nanomaterials in various discipline.
Ans: Nanochemistry has contributed to number of innovative products in various disciplines because of their

unique physical, chemical, optical, structural, catalytic properties, etc. 
Following are the few applications: 

i. Nanoparticles can contribute to stronger, lighter, cleaner and smarter surfaces and systems. They are used in
the manufacturing of scratchproof eyeglasses, transport, sunscreen, crack resistant paints and so on.

ii. Used in electronic devices. e.g. Magnetoresistive Random Access Memory (MRAM).
iii. Nanotechnology plays an important role in water purification techniques.

a. Water contains waterborne pathogens like viruses, bacteria.
b. Cost-effective filter materials coated with silver nanoparticles (AgNps) is an alternative technology

and can be used in water purification.
c. Silver nanoparticles act as highly effective antibacterial agent which kills E. coli from water.

iv. Self-cleaning materials:
a. Lotus is an example of self-cleaning. The lotus plant (Nelumbo nucifera) although grows in muddy

water, its leaves always appear clean.
b. The plants’ leaves are super-hydrophobic.
c. Nanostructures on lotus leaves repel water which carries dirt as it rolls off. Lotus effect is the basis of

self-cleaning windows.

16.9 Applications of nanomaterials 

i. Lotus effect: When a lotus leaf is observed under the microscope, it exhibits some bumps of
nanometer size. These nanometer sized structures and the waxy substance on the lotus leaf can help a
water drop stay on the lotus leaf without spreading on the surface. When the water-drop rolls on the
leaf, it collects the dirt on the surface and cleans the surface. This effect is known as Lotus effect.
Water contact angle is defined as the angle between solid surface and the liquid-surface. Based upon
the contact angle of water drop, one can quantify the amount of hydrophilicity or hydrophobicity. This
contact angle depends upon surface roughness, surface condition and surface material. Interaction
between liquid and solid surface plays important role.
When the contact angle is less than 90° the surface is called as the hydrophilic and if it is more than 90°
it is known as hydrophobic. If the angle is approximately above 150o then it is super-hydrophobic and if
less than approximately 20° then it is superhydrophilic. The angles which differentiate between
superhydrophilic and hydrophilic or hydrophobic and superhydrophobic are not very precise and could
vary within 5°–10°. Recently, scientists have tried to use of this phenomenon to artificially obtain the
hydrophilic/hydrophobic surfaces in various materials of various shapes and sizes.

ii. Sol-gel processes: These are used in the motor vehicle industry to produce water repellent coatings for
wing screens or exterior mirrors.

ENRICH YOUR KNOWLEDGE 
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*Q.41. How nanotechnology plays an important role in water purification techniques?  
Ans: Refer Q.40.(iii). 
 

*Q.42. Which flower is an example of self-cleaning? 
Ans: Lotus is an example of self-cleaning. 
 
 
 
 
 
 
 
 
 
   
 
 
 
Q.43. Mention the advantages of nanoparticles and nanotechnology. 
Ans: Advantages of nanoparticles and nanotechnology: 
i. Revolution in electronics and computing. 
ii.  Energy sector: 
 a. Nanotechnology will make solar power more economical.  
 b. Energy storage devices will become more efficient. 
iii.  Medical field: 
 a. Manufacturing of smart drugs, helps cure faster and without side effects.  
 b. Curing of life threatening diseases like cancer and diabetes.  
Q.44. What are the disadvantages of nanoparticles and nanotechnology? 
Ans: Disadvantages of nanoparticles and nanotechnology: 
 Despite the possibilities and the advancements that the nanotechnology offers to the world, there also exist 

certain potential risks involved with it. 
i.  Nanotechnology has raised the standard of living but at the same time, it has increased the pollution which 

includes air pollution. The pollution caused by nanotechnology is known as nano pollution. This kind of 
pollution is very dangerous for living organisms. 

ii. Nanoparticles can cause lung damage. Inhaled particulated matter may get deposited throughout the human 
respiratory tract and then in the lungs. 

iii. The characteristics of nanoparticles that are relevant for health effects are size, chemical composition and shape.   
*Q.45. Activity: 
 Collect information about application of nanochemistry in cosmetics and pharmaceuticals. 
Ans:  
i. Nanochemistry in cosmetics: 
 a. Skin creams that uses proteins derived from stem cells to prevent aging of the skin. These proteins are 

encapsulated in liposome nanoparticles which merge with the membranes of skin cells to allow 
delivery of the proteins. 

 b. Skin care lotions in which nutrients are encapsulated in nanoparticles suspended in a liquid, making 
up a nanoemulsion. The small size of the nanoparticles, compared to particles in conventional 
emulsions, allows the nanoparticles to penetrate deeper into the skin, delivering the nutrients to more 
layers of skin cells.   

 [Note: Students can use the following link as reference and find out additional information on their own.] 
 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3425166/    
ii. Nanochemistry in pharmaceuticals: 
 a.  Nanotechnology has become an essential element of pharmaceutical sciences and finds multiple 

applications in drug delivery systems in enhancing therapeutic performance of drugs.  
 b.  Nanosuspension is an approach to deliver water insoluble and poorly bioavailable drugs by reducing 

size to submicron range. Thereby its dissolution rate is increased and hence the bioavailability, where 
drug dissolution rate is the limiting factor. 

16.10 Nanoparticles and nanotechnology

Coating the surface of textiles and clothing with nanoparticles has
become a common approach for the production of highly active surfaces
to have UV blocking, antimicrobial, flame retardant, water repellant or
self-cleaning properties. Silver nanoparticles have antimicrobial and
antibacterial properties. That's why they can be used in socks, to kill
bacteria and prevent bad smells. 

How nanosilver socks work? GG - Gyan Guru
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  Nanochemistry 

QUICK REVIEW

 c.  Polymeric nanoparticles are used as carriers for controlled and sustained delivery of drugs. 
 d.  Nano crystalline materials: These are manufactured to act as substitutes for the materials which have 

poor characteristics like bioavailability, solubility, etc. 
 e.  Metallic nanoparticles are emerging as new carrier and contrast agents in cancer treatment. These 

metallic nanoparticles have been used for imaging of tumour cells by means of active and passive 
targeting. Recent advances have opened the way to site-specific targeting and drug delivery by these 
nanoparticles.  

 [Note: Students are expected to find out additional information on their own.] 
 
 
 
 
 Types of nanomaterials according to dimensions:  

Nanomaterial 
Dimension Nanomaterial Type Example 

All three dimensions < 100 nm Nanoparticles, Quantum dots, nanoshells, 
nanorings, microcapsules 

 

Two dimensions < 100 nm Nanotubes, fibres, nanowires  

One dimension < 100 nm Thin films, layers and coatings  

   
 Characteristic features of nanoparticles: 
 
 
 
 
 
 
    
 Synthesis of nanomaterials: 
 
 
 
 
 
 
   
 Techniques used for analysis or characterization of nanomaterials:  

Name of technique Information obtained  
UV-visible spectroscopy  Preliminary confirmation of formation of 

nanoparticles 
X-ray diffraction (XRD) Particle size, crystal structure, geometry 
Scanning Electron Microscopy (SEM) Structure of surface of material i.e. morphology 
Transmission Emission Microscopy (TEM) Particle size 
Fourier Transform Infrared Spectroscopy (FTIR) Absorption of functional groups and binding 

nature 

Characteristic features of nanoparticles

Colour Surface 
area 

Catalytic 
activity 

Thermal properties
(melting point) 

Mechanical 
strength 

Electrical  
conductivity 

Approaches to the synthesis of nanomaterials 

Bottom-up approach Top-down approach Sample Contn
et
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16.1 Introduction 
 
1. Define the term: Green chemistry. 
Ans: Refer Q.2.  
16.3 Principles of green chemistry 
 
2. Write the 12 principles of green chemistry. 
Ans: Refer Q.6.   
3. Explain the following principle of green 

chemistry: 
 ‘Prevention of waste or by products’ 
Ans:  Refer Q.7.(i).  
4. Define atom economy. 
Ans:  Refer Q.7.(ii-a).  
5.  How will you illustrate the principle, Safer 

chemistry for accident prevention? 
Ans: Refer Q.7.(xii).  
16.4 The role of green chemistry 
 
6. Explain the role of Green chemistry (Any four). 
Ans: Refer Q.16.  
16.5 Introduction to nanochemistry 
 
7. Define the term: Nanoscience. 
Ans: Refer Q.18.(i).  
8. Give two examples of zero dimensional 

nanostructures. 
Ans: Refer Q.22.(i).  
16.6 Characteristic features of nanoparticles 
 
9. Describe any three characteristic features of 

nanoparticles. 
Ans: Refer Q.25.  
10. Write a note on catalytic activity of 

nanoparticles. 
Ans: Refer Q.25.(iii).  
16.7 Synthesis of nanomaterials 
 
11. Explain bottom-up approach in the synthesis of 

nanomaterials. 
Ans: Refer Q.28.(i).  
12. Explain top-down approach in the synthesis of 

nanomaterials. 
Ans: Refer Q.28.(ii).   
13. Explain in detail the wet chemical synthesis of 

nanomaterials. 
Ans: Refer Q.29.   
14. What information are obtained about 

nanomaterials using XRD and FTIR? 
Ans: Refer Q.31. 

16.9 Applications of nanomaterials 
 
15. Explain any two applications of 

nanotechnology. 
Ans: Refer Q.40.  
16.10 Nanoparticles and nanotechnology 
 
16. Write any two advantages of nanotechnology. 
Ans: Refer Q.43.  
17. Explain any two disadvantages of 

nanotechnology. 
Ans: Refer Q.44. 
 
 
  

*1. The concept of green chemistry was coined by 
_______.  

 (A) Born Haber (B) Nario Taniguchi 
 (C) Richard Feynman (D) Paul T. Anastas  

*2. The development that meets the needs of 
present without compromising the ability of 
future generations to meet their own need is 
known as _______. 

 (A)  continuous development  
 (B)  sustainable development 
 (C)  true development 
 (D)  irrational development 
 

*3. Which of the following is γ-isomer of BHC? 
 (A)  DDT  (B)  Lindane 
 (C)  Chloroform (D)  Chlorobenzene  
4. The size of nanomaterials ranges between 

_______. 
 (A) 100 nm to 1000 nm   
 (B) 0.01 nm to 100 nm 
 (C) 1 nm to 10 nm   
 (D) 1 nm to 100 nm 
 

*5. The prefix 'nano' comes from _______. 
 (A)  French word meaning billion 
 (B)  Greek word meaning dwarf 
 (C)  Spanish word meaning particle 
 (D)  Latin word meaning invisible  
6. Which of the following property of 

nanomaterials play significant role in providing 
more number of reaction sites? 

 (A) Electrical conductivity  
 (B) Thermal property 
 (C) High surface area to volume ratio  
 (D) Colour  
7. Which of the following step is NOT involved in 

sol-gel process? 
 (A) Hydrolysis    
 (B) Hydrogenation 
 (C) Polycondensation    
 (D) Thermal decomposition 

EXERCISE 

 MULTIPLE CHOICE QUESTIONS 
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*8. Which of the following information is given by 
FTIR technique? 

 (A) Absorption of functional groups 
 (B) Particle size 
 (C) Confirmation of formation of 

nanoparticles  
 (D)  Crystal structure 
 
9. Ruby red colour of some ancient glass paintings 

is due to _______ and _______ nanoparticles 
trapped in glass matrix. 

 (A) gold, titanium (B) gold, silver 
 (C) silver, zinc (D) gold, zinc 
 
10. Carbon nanotubes are made up of _______ 
 sheets with nano-sized diameter. 
 (A) silver (B) silicon 
 (C) graphite (D) fumed silica 

11. The term ‘_______’ was defined by Tokyo 
Science University Professor, Nario Taniguchi 
in 1974. 

 (A) Green Chemistry  
 (B) Catalyst 
 (C) Nanotechnology  
 (D) Nanochemistry  
 
 
 
 1. (D) 2. (B) 3. (B) 4. (D)  
 5. (B) 6. (C)  7. (B) 8. (A) 
 9. (B) 10. (C) 11. (C) 
 
 

    
Time: 1 Hour 30 Min TOPIC TEST Total Marks: 25 

       
Q.1. Select and write the correct statement.     [04]  
i. _______ is a nanostructured material that is used in tyres of car to increase the life of tyre.  
 (A) Carbon black   (B) Gold 
 (C) Graphite   (D) Fumed silica  
ii. Earlier _______ was used as insecticide and which was effective in controlling diseases like malaria 

and typhoid carrying mosquitoes. 
 (A) benzene pentachloride  (B) dichlorodiphenyltrichloroethane  
 (C) 1-Bromobutane   (D) m-hydroxybenzoic acid  
iii. In green technology developed by Drath and Frost, _______ is enzymatically synthesised from 

glucose. 
 (A) adipic acid   (B) benzene 
 (C) lindane   (D) sucrose  
iv. Which of the following information is given by FTIR technique? 
 (A) Absorption of functional groups (B) Particle size 
 (C) Confirmation of formation of nanoparticles (D)  Crystal structure  
Q.2. Answer the following.             [03]  
i. Define Nanotechnology.  
ii. Name the four basic steps involved in sol-gel process.  
iii. Sumit prepared a nanomaterial in laboratory. Name the technique he can use for the preliminary 

confirmation of formation of nanoparticles.  
 
 
 
 
 
Q.3. Lotus is an example of self-cleaning. Explain.   
Q.4. Give full form of the names for the following instruments:   
 i. STM    ii. SEM  
Q.5. What is meant by the term sol and gel? 

ANSWERS TO MULTIPLE CHOICE QUESTIONS

SECTION A 

SECTION B

Attempt any Four:                                          [08] 

Sample Contn
et



296

 

  

Std. XII Sci.: Perfect Chemistry (Vol. II)


Q.6. Draw the schematic illustration showing two approaches used in the preparation of nanoparticles.  
Q.7. Explain the role of nanotechnology in water purification techniques.     
Q.8. Complete the chart.  

 Reaction Name of catalyst used 
i. Hydrogenation of oil (Hardening) ------- 
ii. Fischer-Tropsch process (Synthesis of gasoline) ------- 
iii. Manufacture of HDPE polymer ------- 
iv. Manufacture of H2SO4 by contact process ------- 

 
 
 
 
 
 
Q.9. Explain the following principle of green chemistry with suitable illustration: 
 ‘Use of safer solvent and auxiliaries’    
Q.10. What are zero, one and two dimensional nanoscale system?  
Q.11. What are the disadvantages of nanoparticles and nanotechnology? 
 
 
 
 
  
Q.12.  i. Define nanomaterial. 
 ii. Explain catalytic activity and thermal properties of nanomaterials with examples. 
    
Q.13. i. Define green chemistry. 
 ii. Explain atom economy with suitable example. 
 
  
     

Download the answers of the Topic Test by 
scanning the given Q.R. Code. 

SECTION C 

    Attempt any Two:           [06] 

SECTION D 

    Attempt any One:           [04] 
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Functional Groups of Organic Compounds

No. Class of the compound Functional group Representation of the 
class (General formula) Example 

i. Alkanes 
(Saturated) 

 
 
 

R – H CH3  CH3 
Ethane 

ii. Alkenes 
(Unsaturated) 

 
R  CH = CH  R 

H2C = CH2 
Ethylene 

iii. Alkynes 
(Unsaturated) 

 C  C  R  C  C  R 
HC  CH 
Acetylene 

iv. Alkyl halides  X 
(Halide) 

R  X 
CH3Br 

Methyl bromide 

v. Alkyl cyanides or nitriles  C  N 
(Cyano or cyanide or 

nitrile) 
R  C  N 

CH3  CN 
Methyl cyanide 
or Acetonitrile 

vi. Nitroalkanes  NO2 
(Nitro) 

R  NO2 
CH3CH2NO2 

Nitroethane 

vii. Alcohols 
 

 OH 
(Hydroxyl) 

R  OH 
CH3OH 

Methyl alcohol 

viii. Phenols 
 

 OH 
(Phenolic) 

Ar  OH 
C6H5OH 

Phenol or carbolic acid 

ix. Amines 
 

 NH2 
(Amino) 

R  NH2 
C2H5NH2 
Ethylamine 

x. Ethers 
 
 
 

 

R – O – R 

 

xi. Aldehydes 
 
 
 
 

   

xii. Ketones 
 
 
 

 
 
 
 

  

xiii. Carboxylic acids 
 
 
 

   

xiv. Esters 
 
 

   

C C 

(Carboxyl group)

C OH

O

C 

O 
(Ester group)

OR 

CH3  O  CH3
Dimethyl ether

CH3  O  C2H5

Ethyl methyl ether 

C 

O 
(Keto or oxo)

C     C

C O C 

(Ether group) 

(Formyl or aldehydic)

C H 

O 

C 

O

R OR C 

O

CH3 OC2H5 

Ethyl acetate 

C 

O

R OH C 

O 

H OH 

Formic acid

C 

O 

R R C 

O 

CH3 CH3 

Acetone

C 

O

HCH3 

Acetaldehyde

C 

O 

H H 

Formaldehyde 

C 

O 

H R

Sample Contn
et



298

 
 

  

Std. XII Sci.: Perfect Chemistry (Vol. II)


xv. Amides 
 
 
 

   

xvi. Acid anhydrides 
 
 
 

   

xvii. Acyl chlorides 
 
 

   

xviii. Sulphonic acids 
 

   

 

C 

O
(Amido group)

NH2 

C 

O

Cl 

(Acyl chloride group)

SO3H R C2H5 SO3H 
Ethane sulphonic acid

SO3H 
(Sulphonic acid group)

C 

O
(Anhydride group)

O C 

O 

C 

O

Cl R 

Acetyl chloride

C 

O 

ClCH3

C 

O 

O C 

O 

R R C 

O 

O C 

O 

CH3 CH3 

Acetic anhydride 

C 

O 

R NH2 C 

O 

CH3 NH2 

Acetamide

Sample Contn
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