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(i) How does chemistry help a doctor to know about the chemical nature of medicine?
Chemistry provides insights into the molecular structure, composition, and reactions of mgdlcmes
enabling doctors to understand how drugs interact with the body and trmls%%?ﬁ@ely.

(i) In what ways does technological mnovat_lpn ﬁew ﬁaﬁj 0 evelopment of new
materials? ¥ \\/7( \ \”\ &

Technological innovation e(r;éigl 3\1:[ éed‘te\bhmqu'év like spectroscopy, nanotechnology, and
computational modelln%]to Qeﬁ gm a\ éynthesme new materials with desired properties for various

appllcatlon\f\ J \/[\JJ \J\

(iii) leferentlate between geochemistry and astrochemistry.
¢ Geochemistry: Studies the chemical composition and processes of Earth’s crust, rocks, and
minerals.

e Astrochemistry: Focuses on the chemical composition and reactions occurring in space, such
as in stars, planets, and interstellar clouds.

(iv) With the help of an example, correlate the use of science, technology, and engineering.
The development of solar panels involves:

e Science: Understanding the photoelectric effect.
e Technology: Designing efficient photovoltaic cells.

e Engineering: Creating practical systems for energy generation and storage.
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(v) With the help of the Venn diagram, compare and contrast. a(gén/c and mggahlc cﬁemlstry
¢ Organic Chemistry: Focuses on com pqunds \con’@lnlng g:arb\on hycimgm bonds (e.g.,

hydrocarbons, alcohols) . \ \ 17 T\{ ‘\'“) HX ‘/ W U
\ §

¢ Inorganic Chemlstr'.y St\ld[e\s nbn@r1;‘on based compounds (e.g., metals, salts).

‘\__z

'\Eth\aLmyze chemlcal reactions, bonding, and material properties.
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(vi) What are the uses of nuclear chemistry? N

Nuclear chemistry is used in medical imaging (e.g., X-fays, MRIj,cacérltfe:atment(radlotherapy),
power generation (nuclear reactors), and dating ancient artlfacts (carbon dating).
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3. Define chemlftryanﬁ its interactions with other matter and energy.
Chemistr\"‘r:ﬁih"&jé\sl’c'l‘rd\é'bf matter, its properties, composition, and interactions with energy. It
examines how atoms and molecules combine or react to form new substances and the energy
changes associated with these processes.

4. Describe the applications of inorganic chemistry and its importance in our daily lives.
Inorganic chemistry is vital for:

e Construction: Cement and concrete.
e Fertilizers: For agriculture.

¢ Industrial processes: Production of metals, glass, and ceramics.
It plays a significant role in developing materials and products for daily use.
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5. With the help of a few examples, h;ghllghtthe_relaﬁo |

\

n\between sciénce, technology, and

engineering. AT\ _~\\ V (O NS4
Examples: \ . Y N
' V?‘CC\iT'Ie__s,_F'i;j_:.ﬁ}éH&é provides biological knowledge; technology develops vaccine production;
LY IR AR A n

er gihéei'i"n"g' creates distribution systems.

e Bridges: Science understands material strength; technology designs innovative materials;
engineering builds the structure.

6. Evaluate the role of chemistry in environmental science.
Chemistry helps in:

e Analyzing pollutants in air, water, and soil.
e Developing eco-friendly materials and renewable energy sources.

¢ Understanding chemical cycles like carbon and nitrogen cycles to address global
environmental challenges.

7. How does geochemistry help us to §q|v,e_f’_?_£h¢ pmblemssuchas pollution and climate

change? T

Geochemistry studies Ear_tﬁ?é‘-jqr -. cessesandpoﬂutant behavior, helping to identify contamination

sources, assess__the?tﬁ.j_ir_;r‘l‘déct}__éﬁd "cté\}elop methods to mitigate issues like acid rain, groundwater
pollution aglud :r:'zifb'&n ‘sequestration.




8. How is organic chemistry applied in medicines, biochemistry, an,d’mdustrrars_ciehce?
¢ Maedicines: Organic chemistry helps dgagn and Syntﬁesrzé\}?l[‘u 35' 0 \oO~

¢ Biochemistry: Expl,ajns blomole@le‘s.jlke\carbdhyd?ateﬁ protelns and DNA.

._ "| \r

¢ Industrial SCIence Pmducégpolymers dyes and plastics for everyday use.

\\ -

\.]’\\I’ N\ \—
—'-./r oY
- /’_"\ //:‘)f:\“\l\fﬁ\‘)\d
[\ (ALY
1\ f—f—ml‘\\] / I/’Q \ t ‘5\\\;_;,—;_.\_/
O AN N\ \\* | (2
TG R\RYE R
SNV GRS
r“‘\M '\,“. (\\‘ r“l‘.-\“‘.l\"\_\i\ \_,\)\-’\ N
BN \B\S S
A ]':\]“\\” \ ]'Z‘s\-/
\Y R.J NN
'\r"'.ll »
Ql.il_ﬂ'\lll P o~ \‘I.II.'-\I \_.'
i"-. '.,“\,\ \ "'-\'_\_l \ |
\I ’\\J l\l -




W | \I/. — I
--~\~\\,/\‘ 3 AN T e

( )\ ~ A N W\ \ N
1. Draw a figure of a treegsh\‘a\h}mg @*fé?ént branches of chemistry
You can draw a t\rﬁwﬁ*ﬂ he foﬂowmg structure:

\
. k Chemlstry
¢ Main Branches:
1. Organic Chemistry
2. Inorganic Chemistry
3. Physical Chemistry
4. Analytical Chemistry
5. Biochemistry
6. Environmental Chemistry

e Sub-branches: gv O)( \\

o Organic Chemistry: Hydrocarb

o Inorganic %wISt’v”ﬁﬁ;Mt\é\(m\YOI'd State Chemistry

o Analyhcﬂ w t% tive Analysis, Quantitative Analysis

N
W\%P\»Iyl\cfl\themlstry Thermodynamics, Quantum Chemistry

o Biochemistry: Proteins, Enzymes, DNA/RNA
o Environmental Chemistry: Pollution, Green Chemistry

(You can create a diagram manually or use digital drawing tools for this tree.)

2. Composting Project: Indoor Composter and Material Decomposition
Steps to Create an Indoor Composter:

1. Materials Needed:
o A plastic or metal container with a lid (for composting bin).
o Organic waste: fruit peels, vegetable scraps, tea bags. A~ V 3 \\
o Brown waste: shredded paper‘,(drylﬁves ;ardtioqﬁ\l 3%\ (‘ k\ ya
o Asmall amount of 50|I og C{qu’\sf :ﬁ a\ éthr:ténf
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o Drill small holes in the lid and sides of the container for air circulation.




o Layer organic waste and brown waste aIternater

"

_

o Sprinkle a little soil on top\to |htroduce dEcomposmg mlcroorganlsms.

o Cover the wntamer Ionsely\ Wlth the Iid

3. Malntena ce N\ |
\ \ bl MI)( thé ;:ontents every few days to aerate.
o Keep it moist but not wet. Add water if it becomes too dry.
4. Observation:

o Check decomposition rates for different materials like banana peels, paper, and
eggshells.

o Record how long each material takes to break down.
Result:
e Organic materials like fruit and vegetable scraps decompose quickly (2—4 weeks).

e Brown waste like paper and cardboard may take longer {4—6 weeks).

¢ Non-organic or treated materials, like plastlc, will not decompo A C
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1.1: Definition of Che lstrv and |’£5Jnteract|on with Matter and Energy
Q1: What is. th qeﬁmhen of-chemistry?
Chemlstry\li:l the study of matter, its properties, how it interacts with other substances, and the

energy changes involved in these processes.

Q2: How does chemistry relate to matter and energy?
Chemistry explains how matter is structured and how energy is exchanged during chemical reactions,
such as in the formation or breaking of bonds.

Q3: Why is the interaction between matter and energy significant in chemistry?
It helps in understanding processes like combustion, photosynthesis, and energy storage in batteries.

Q4: How is chemistry essential in studying natural phenomena?
Chemistry provides insights into natural occurrences like atmospheric changes, biological processes,
and environmental reactions.

1.2: Branches of Chemistry - _4"'~’\_‘\i’_ 2\ k./
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Q1: What are the main branches of chemﬁtryb \u \ \ \ \\ \ ‘.\ \ \ |

~ \\ \ \
The main branches mcludeg; ganlc chem15try mq’rgamq chemlstry, phy5|cal chemistry, analytical

chemistry, and biochemist \\ \\ ¢ DA
A
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Q2: What is the, fmqg\qﬁlérgaﬁlc cFemlstry?
QOrganic ch& |Etr\¢r studies carbon-containing compounds and their properties, structures, and
reactions.

Q3: How does biochemistry differ from other branches of chemistry?
Biochemistry focuses on the chemical processes within and related to living organisms, such as
enzyme activity and metabolism.

Q4: Why is analytical chemistry important?
Analytical chemistry is essential for determining the composition of substances, which is crucial in
industries like pharmaceuticals and food safety.

1.3: Examples of Essential Questions Important for the Branches of Chemistry

Q1: How do organic and inorganic chemistry differ?

Organic chemistry deals with carbon-based compounds, while i morganlc chemlstry focuSES é;m non-
carbon-based substances. ~ [ JAS A

QZ What questions guide blochemlstry research?

replication occurs.
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Q3: What problems does physical chemistry solve? ~ AN | L\
Physical chemistry explains how energy and maqter be.have addressmg topl_,cs Ilke thermodynamlcs
and reaction rates. \ \ 70\ ( ¢ SRIBR=NY

Q4: What are the appllcatlans of analytlcal chehmstry in dally life?
Itis used in food quahW Hestlng, environmental monitoring, and medical diagnostics.

NN

1.4: Daily Life Applications of Chemistry

Q1: How does chemistry influence cooking?

Cooking involves chemical reactions like caramelization, Maillard reaction, and denaturation of
proteins.

Q2: How is chemistry applied in cleaning products?
Cleaning products contain chemicals like surfactants and solvents that break down grease and dirt.

Q3: What role does chemistry play in medicine?
Chemistry is crucial for drug formulation, understanding biochemical pathways, and developing
treatments.

Q4: How does chemistry help in environmental conservation? e
Chemistry is used to develop eco-friendly materials and processes | Ilke bloﬁEgradabra plh‘strcs and
water purification. ) AN
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1.5: Science, Technolo and Englneering

Q1: How are Lc‘*e"q ‘?f’ Ftechhology interconnected?

Science prd\h &ﬁmdamental knowledge, while technology applies this knowledge to develop tools
and solutions.

I'\I ".. il ."
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Q2: What is the role of engineering in modern advancements?
Engineering integrates scientific principles and technology to design and build innovative solutions
for real-world problems.

Q3: How does chemistry bridge science and engineering?
Chemistry plays a central role in developing materials and processes used in engineering
applications, such as batteries and polymers.

Q4: What are some examples of technologies driven by chemistry?
Technologies like solar panels, fuel cells, and synthetic fibers are direct outcomes of advancements in
chemistry.

1.6: Applications of Science, Technology, and Engineermg
Q1: How does technology improve healthcare'-’” =% 1L VA \"-. \. J
Technological advancements | |i<e LVI RJ machlne\s, bwcam patlble |mplants, and drug delivery systems

are rooted in englneerlng and sclence

Q2: What roler tiqa\s Eﬁglneenng pla\,4r in addressing climate change?
Engmeermg'develops renewable energy solutions, carbon capture technologies, and sustainable
infrastructure to mitigate climate change.




Q3: How has chemistry enhanced industrial processes? - U
Chemistry has led to the creation of efficient catalystS\ sgfqr m“qter\alsj iandelx\ﬂreﬁmentally friendly
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Q4: What are examples of eﬁglhéenng uri\évgp\?ﬂa\f life?
Engineering impacts. Qlaily |If£ thk ugh*dewces like smartphones, clean water systems, and efficient

transportaﬂqp‘t\ c;H bﬂ)ﬁles
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1 How does Che'mi's'ﬁw govern'the interaction of matter and energy, and why is this vital for
scientifi Cad\(?nqehwé NP
Understaﬁ‘cjling Matter and Energy Interactions

Chemistry examines how matter changes form and interacts with energy through chemical reactions.
For example, when fuels burn, chemical bonds are broken and reformed, releasing energy in the
form of heat and light. Similarly, during photosynthesis, plants absorb solar energy to convert carbon
dioxide and water into glucose and oxygen, showcasing an energy transformation at the molecular
level.

Significance in Scientific Research

These interactions are fundamental to understanding and modeling complex systems. For instance,
the study of thermodynamics, a branch of physical chemistry, helps scientists predict the behavior of
reactions under varying conditions. This knowledge is crucial for designing energy-efficient systems
and understanding natural phenomena like volcanic eruptions or climate dynamics.

Applications in Everyday Life e I.-*,'r;f'f;"‘-.\ ff’/
o S H.\\\ | | 7 A = ’} ~
o “'u \ ol '-/_‘\. ('- O\ X ' / I:~. A ™
In daily life, the principles of chemistry guide tl?g‘-; de;j_elp&rﬂeﬁt of E‘gnergy “s'c')ﬁrces, such as
\ ~7\ \ [ \ \ Ax Y e

rechargeable batteries in e}e)qtr-.‘lc vehicles. Al dipdnal&lthefy-are vital'in creating materials with
& A A L e
tailored energy properties, gstslch.,'as h\eat,-qegg._ﬁtaﬁt'ceramlcs and superconductors.
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1.2: What are the roles and interconnections of the main branches of chemistry in solving

global challenges?
Overview of the Branches of Chemistry

e Organic Chemistry: Focuses on carbon-based compounds, including fuels, plastics, and
drugs.

¢ Inorganic Chemistry: Deals with minerals, metals, and synthetic catalysts.
¢ Physical Chemistry: Studies energy, reaction kinetics, and material properties.
e Analytical Chemistry: Specializes in detecting and quantifying substances.

e Biochemistry: Examines biochemical processes within organisms.

Synergy Among Branches

—_— 7 10 |

Global challenges like climate change and heal{ghcarg-a}dgap;eﬁméhﬁé_frgdL;l"iééf_én-"‘i-hté'gi‘aféd approach.
For instance: v S 2NNV NS T
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e Developing ren ewéb'lb ene%ysourcesm\}olves 'ir;_(:_l-fganic chemistry for photovoltaic
materials, ph_ysjtfal chemistry for optimizing efficiency, and analytical chemistry for quality




e Inhealthcare, drug development uses organic chemistry for molecule s’gmthems,
biochemistry for understanding blologlcal |mpacts, ani:l anajytlcal chémlstry for dosage
accuracy. \U )/

Case Study: Plastic Pollutiaﬁl \C

To combat pleyshcpqllupbn
* Orgaﬁic chemistry develops biodegradable polymers.
¢ Inorganic chemistry designs catalysts for recycling.
¢ Physical chemistry explores how plastics degrade under various environmental conditions.

This interconnection ensures holistic solutions to complex problems.

1.4: How does chemistry address environmental sustainability, and what are its key

applications?
Water Purification and Quality Control

Chemistry is pivotal in developing water purification technologies. Processes like coagulation
adsorption, and reverse osmosis rely on chemical principles to remove mpuntue,; F,Qrtmsfance
activated carbon filters adsorb organic pollutants whlle chlorlne ahd onng are used for disinfection.

I: J

Green Chemistry and Sustamable Materlals 70\ -
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Green chemistry emphasmes deﬁlgmng ec&p-fnjesrrclh,gr processes and materials. For example:
e Theuse ?f hlodégradame plastlcs reduces dependency on fossil fuels.
) Catjalysts in chemical manufacturing minimize waste and energy consumption.
¢ Solar cells, developed using advanced chemistry, harness renewable energy.

Air Quality and Emission Control

Chemistry aids in combating air pollution by designing catalytic converters to reduce vehicular
emissions. Additionally, technologies like carbon capture and storage (CCS) utilize chemical reactions
to trap CO2 from industrial exhaust, mitigating greenhouse gas emissions.

Agriculture and Food Security

In agriculture, chemistry contributes by creating fertilizers and pesticides that increase crop yield
while minimizing environmental impact. Precision farming technologies, supported by chemical
analysis, optimize resource usage, ensuring sustainable food production.




B What does chemistry ?rlmquly-._study?
a) MathematlFsb} Ma&e} and its interactions with energy . ¢) Philosophy d) Literature

[ What occurs during a chemical reaction?
a) Atoms disappear b) Molecules cease to exist c) Bonds break and form d) Energy is destroyed

B What is an example of energy change in chemistry?
a) Melting ice b) Burning wood ¢) Weighing objects d) Using a microscope

Why is understanding energy significant in chemistry?

a) To measure temperature b) To predict reaction outcomes c) To ignore physical changes d) To
create matter

B Which branch of chemistry studies carbon-based compounds?
a) Biochemistry b) Organic chemistry c¢) Physical chemistry d) Inorganic chemistry

B What does inorganic chemistry focus on?
a) Carbon compounds b) Non-carbon compounds [ ¢) Reaction rates'rdf Ln\nng cirgaﬁr&mf

Ve L
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@ Which branch integrates biology and chemlétfy?~_" \‘ \ \ \, =

( \_) ,' |
a) Analytical chemistry b) F;IBysicaI ;h;emg%tnv QLBiochem}strv @ d) drganlc chemistry

B What is the prlmary gj}al pf aﬁhlyhcal chemlstry'-’

a) Create new éwﬁs }Identlfy substance compositions || c) Study enzyme reactions d)
Manufactu@ ‘po mers

Bl What distinguishes physical chemistry?

a) Biological studies b) Study of matter-energy relationships || c) Study of compounds d) Analysis
of material

@ What is a key question in biochemistry?

a) What are metals? b) How do enzymes work? || c) How is energy transferred? d) How to detect
substances?

@ How does analytical chemistry benefit daily life?

a) By discovering molecules b) By identifying substances || c) By studying photosynthesis d) By

creating plastics

B What drives innovation in organic chemistry?
a) Reaction mechanisms b) Carbon-based molecule synthems c) Nen—carbonﬁubstaﬁoestudy d)
Thermodynamic systems q ' )

[ How does chemistry enhance cooklng? /7

a) By reducing heat b) Through chemu:al reactibris Ilke caramellzatlon ] ¢) By weighing ingredients
d) By using enzymes J | s

B What rDIH &D t’reanmg products play?
a) Study of biology b) Chemical breakdown of grease and dirt ||

c) Catalysis d) Oxidation




@ How is chemistry vital in medicine? . AAN
a) Energy changes b) Biochemical studles c) Drug formulatlun 1

". \ \ \

B How does chemistry contrlbute to, the enV|ronment?" N

a) Pollutant generatlon b) Deuelopn’aen’p of eco-ﬁfriendly materlals v
quality analysis ]l s

NN
@ How aréjsiciencle and technology linked?

a) By creating literature b) Through fundamental knowledge and applications 4
biology d) Through random processes

c) Studying metals d) Air

c) By eliminating

What is engineering's main role?
a) Designing processes [.4 b) Studying literature c) Developing photosynthesis d) Changing metals

@ How does chemistry contribute to engineering?

a) By creating molecules b) Developing useful materials and processes [
None of the above

c) Studying organisms d)

What is a real-world example of chemistry in technology?
a) Glass synthesis b) Solar panel development | c) Study of enzymes d) None
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