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01. Chemistry: Atomic Structure ({4 fagm: ORHTY] JTAT) chrermistry - uprcs prefs

Chemistry: Atomic

Structure (XTI
a9 aRHTY] ¥R

He suggested that everything can be subdivided, but this
subdivision cannot go on forever. There must be smallest

Kanad (PUMQ): J

entities (Parmanu) that cannot be divided further. (U%ﬁef
T g e 5 e A Y fawnfrd faar o e B, e

T8 fqUTSH g0=N & o 81 9 TavdT| Ted BIct gorsal

B T (o) R SR e w16t favar S gedr|)

In the beginning of the 19th century, Dalton proposed
that all matters are composed of atoms which are

| frsia):

Dalton’s Atomic Theory (Sc€ T URHIY[

T U S E SIRAE AT A B

g gl

Drawbacks of Dalton’s Atomic Theory (Sc€-

Uit 3R =gert o fqufora fasa s webdr §1)

— Core (Hdl)

" together (AT P ST B)

— Atomic Nucleus (UWTUJT-IT&I@ ]

—— Forces (dd)

repulsion e

 Stability (RRa)

— indivisible and indestructible building blocks. (199 gl &t
BT H, See A yxarfad foar i quft uered uramsi 3
3B © Sl SfIHTT 3R sifem=h fAmior @ g1y

Atoms are neither created nor destroyed. (UXHTY] 9 al

Different elements have atoms of different size and mass.

_ (fafsr Icat o TRETISHT BT SMHR 3R GTHM SIeT- 3T

It was proved that an atom is not indivisible. An atom can
be subdivided into electrons, protons, and neutrons. (Ug

T ifed g fb TRATY TSy TEY § 1 TR Y 3o ],

—— Protons (Ch?vFDz Positive charge (YdTH® &ném)

_— Neutrons ((JZH): Neutral charge (PR sfra=)

Strong Nuclear Force WWW: Holds nucleus

Electromagnetic Force (fAggada d &e): Proton

Proton-Neutron ratio (H1eI9-ggI9 3{UTd)
Radioactive decay if unstable (G@R_@e{ Wm?—lﬁfm

An electron is a negatively charged sub-atomic particle.

[ (@A U BRI dTol aTal SU-URHTY 60T g 1)

A proton is a positively charged sub-atomic particle.

[ WEFUT):

Fundamental Particles of Atom (tR'FITU]a?

Rutherford (1919).

. 0
3. Neutron (<JgI) Symbol: n or n".

—— Mass: 1.0087 amu.

—— Symbol: e” or B.
— Electron @I%H) | Charge: (-) 1.6022 x 10™"° coulomb.
- Mass: 9.109 x 107" kg.
—— Discovered by J.J. Thomson (1897).
[ (WICH U YHRIAS dTol aTdl SU-UHTY] BT g )
—— Symbol: p* or p.
2. Proton (W) - Charge: (+) 1.6022 x 107" coulomb.

- Mass: 1.6726 x 107%’ kg.

Discovered by Goldstein and later identified by

It is a neutral sub-atomic particle, so its name is neutron.

T (U8 & deR JU-URHIY HUT &, SHITY SHHT 18 2 5 1)

. Discovered by James Chadwick (1932).

It is the number of protons in the nucleus of an atom. (Ug

—( Atomic Number (Z) (4RHT] €T (2)): )

T ORA] & A1 § Wiel- B I= B )

Symbol Z from the German word Atomzahl. (\_rlﬁ:fw
— Atomzahl ?[WZI)

—( Mass Number (A) (SSHHTH BT (A)): )

—— atom's nucleus. @EWTQ[%qﬁ\Wﬁ sIri| ﬁ?%ﬁ

—( Isotopes (Gﬂ?z@ﬁﬂ): J

Isobars (FHYHR) J

B IS HTAN )

Atoms of the same element with the same atomic number
but different atomic masses. (U B! dcd & UHI] [SRED]
%WTUN@T' A BI § T URHTY] SHH 37eRT gl

)

— Definition (TRHTSM)

—— Examples (3algrU)

_ Example: Isotopes of Hydrogen (H', H?, H?).

Same atomic mass, different atomic numbers (JHTT

URATY] SoadH, fe tRyTY] )

— Carbon-14 & Nitrogen-14 (@T8-14 3R TZCIoH-14)

A natural phenomenon where unstable elements undergo

— Spontaneous disintegration. WWWW

—( Radioactivity &%’iﬂtﬁﬁf) ]

SRR T ¥ fage F Tord g)
Discovered by Henry Becquerel in Uranium. (GRRCEER]
T Ry O @l )

— a-Rays (3(eT [dhR0N)

gdaciH )
Difference between Alpha, Beta, and Gamma '
: 2. B-Rays (dlcT bRl
Rays (3T, ST 3R 74T fPvon & ot B-Rays
3M):

 fafeRon)

3. y-Rays (FTHT faR0)

Interaction (Qﬁm'l): Annihilates

" SogHM RfRd )

—— Neutrino (:qj?:ﬁ)

BRELIEES)

—— Quark @T%)

T R Y A B)

—[ Fundamental Particles (Iﬁﬁﬁﬁm ]

@® t.me/UPSCPSCDECODE

—— Leptons (@'E'\I'T\‘:D

S,

~

ENCECGENE R EHENG)

" solid (619 H &af<i/dud &1 HicH)

— Phonon (tlﬁ:ﬁzl) —.q%aqam

—— Pi-meson (Pion) (‘q'rs“_ﬁ@q/qmq)

_ God Particle (Higgs Boson) (1€ UTfiéad / fgva ar)

@® YouTube @UPSCPSCDECODE

—— Charge: Neutral.

It is the sum of the number of protons and neutrons in an

Nature: Nuclei of helium. ((GHTd: BIferaH & TIHE 1)
_ Charge: Positive (+). (@Tol: TBHRIHD (+))

— Penetrating Power: Very low. (ORI RAfe: dgd PHI)

Nature: Fast-moving electrons. (Y3dHId: CEIRESEEIR!
—— Charge: Negative (-). (il'l\_rfz ADORIAD (-))
Penetrating Power: Much greater than alpha rays.

T (IR e 3rethT fhRun ¥ §gd st )

Nature: Electromagnetic radiations. (¥dHId: ﬁi"ﬁﬂw

(El'lﬁ:?ﬁ?«[l)

—— Penetrating Power: Very high. (ORI fad: dgd 3A1)

— Definition (CI'F{‘J-I'I'G!'D: Particle of light (UhIRI T DU

Properties (Y]U1): No mass, travels at the speed of light

— Photon (BIH) | (P13 GoqHI g, UebTI 1 T A TaAdll ©)
Forms (¥U): Electromagnetic radiation (e.g., light, radio
~ waves) (Aegaga® a fafeor S yere, et a3
Definition (Clﬁﬂ-l'l'qT): Antimatter counterpart of the
" electron @Eﬁﬁm
— Positron (QT%IE\'\I':D —— Charge (&m: Positive (YTdHD)

with electron, producing

" photons (F0ae & Iy faAT, fORR BieH 37 8id 8)

Definition (CIﬁ‘J-I'I'NT): Nearly massless particle (SITTHIT

Properties (TJUN): Weak interaction with matter, difficult to

" detect (eTd & 1Y HHSR fha1, UgAHAT HfA)

Source ('vSﬁFD: Nuclear reactions (e.g., sun, radioactive

~ decay) GlUEEICAEZIY o ?Ef gyt &)

Definition (Elﬁﬁ-ﬁm): Building blocks of matter Wﬁ%

Types (UhR): Six types (up, down, charm, strange, top,
" bottom) (@8 UHR: 3T, T3, IMH, T, [T, icH)

Combinations mﬁ:l) Form protons and neutrons (Q-’IE'\IJ:[

Definition (TRHTS): Family of particles including electrons

" and neutrinos (Faae 3R fe Tfgd Huif 1 URaR)
Types (UhR): Electron, muon, tau, neutrinos (g@!EE:f:l A,

Properties (IIUN): Do not participate in the strong force

Definition (Clﬁ'l-l'l'ﬁl'l): Quantum of sound/vibration in a
Analogy (HT€RY): Like a photon for sound @ & ferg

Role (WD: Describes vibrations in a crystal lattice

 (fopved dfew & Sua &1 guH FRATB)

Definition (ClﬁlITGﬂ): Particle that mediates the strong
" force (SIS §d B HEARIA HR dTel HUI)

—— Family (EIﬁH'IT): Mesons (ﬁ?ﬁzl)

Role (H:&IH'TD: Holds atomic nucleus together (UXHIT]
T TS Pl U WY iU 7)

Definition (qﬁﬂ-ITGm: Particle that gives mass to other
" particles (3= $HUIl I G UG B dTal HUI)

Discovery (‘@hTrD: 2012 at the Large Hadron Collider (2012
T A ggH Plarss) H Wil )

Significance (Hgdd): Key to the Standard Model of particle

" physics (@01 HIfd®! & AFS Hisd & o Agayul)
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02. Physical and Chemical Changes, Solutions (‘l-ﬁﬁﬁ? 3R I yRad, "TA) chemisty - Uppcs priims

Changes that alter the physical properties of a substance
. without changing its chemical structure. (@ TRdc S
— Definition (GRHTS) _Wwﬁﬁﬂ%ﬁwﬁaﬁaﬂﬂﬁ% ém(awm%
TR DY el dead )

—— No new substances are formed @ECWEIETQHECTWD

—— Reversible process (3¢IcT ST b aTel Eﬂaﬂ?ﬂ)

Does not involve breaking or forming new chemical
___ Characteristics ([ARWdMY)  f— bonds (T I §eHT & ge a1 o= i Uichan g

Very little or no energy change; energy is either absorbed

_ or evolved. (§gd &H T1 $Ig Sl IR el aIdT: Sl T
—( Physical Changes (Hifd® af¥ad=) J a1 SN Bl & 1 S Biell 1)

—— Melting of wax (ﬁﬂﬁﬁ"ﬂ?ﬁ)

Freezing of water (CIFﬁ b STHAT)

—— Vaporization of water (EIT:ﬁ 2l ElT&ﬂWT)
—— Dissolving sugar in water mﬁiﬁ:ﬁw

—— Examples (3algRUI)

—— Crumpling of paper (TSI DI IRIS)

Breaking a Glass (1d &1 ¢l
Chopping Wood (! &l dTeT)

o Folding a Piece of Paper @F’Iﬁlaﬁm
Stretching a Rubber Band R@Té’s’ﬁ@ﬂ?ﬂ

A process in which one or more substances are

transformed into new substances with different chemical
—— Definition (CFR'?-ITGFD —— properties and compositions. WWWWW
3 Tered U IS TON SR RS & A1y AU
gerdf # ufkafda 8 omd 1)

Irreversible under normal conditions Wqﬁ'@-ﬁ?ﬁﬁ

Involves breaking and forming of chemical bonds

___ Characteristics ([IRdT0) T RITAE §e BT gedr SR ST A BT ))

Energy changes occur, often involving absorption or

—[ Chemical Changes CIGICIEED tlﬁ'a?f-'-l) ] gease of e”g{%%?ﬁmmg;)mﬁ SRR Sl

— Burning of wood (I8! & STaI)

f ~ _ Rusting of iron (ST BT ST T
Physical and Chemical —— Digestion of food ({5 &1 UTaH)
Chal‘lges. Solutions — Examples (S&QIRRU) | rormentation of grapes (3R & faruam)

( Adding vinegar to baking soda (producing CO2) rerd
qﬁﬁ?&l', Eﬁﬂ') B EANENIE RS EACERCIFRICRIECCET )

—— Bleaching a stain (YsslT 5CI-I)

A homogeneous mixture of two or more substances

where the particles of the solute are uniformly distributed
—— Definition (Clﬁ?-ﬂ'q'l) —— throughout the solvent. (33f g7 Ww?ﬁﬁ JqiT ﬁf’}I'UT,
o fae uerd & Sur 99H w0 ¥ faare d fadaikd gia

&)

Particles of solute in a solution cannot be seen by the
—— naked eye. @aﬁgaﬁawﬁ%aﬁl]ﬁaﬁw il 9 sl
T S e l)

A solution does not allow beams of light to scatter. IS

—— Properties (([UT¢H) T UHI P [T I e e adll)

Solute particles cannot be separated from the solution by

_filtration. (AR T &1 °Id ¥ STHHR SATHT Tg! [T
ST geha )

Gaseous Solutions (ﬁﬂ‘inﬂ) Example - Air (oxygen and
—— other gases dissolved in nitrogen) (3algXUl - &d], o
BRI SR 3 1 e ror & geft 81t @)

—— Types of Solutions W%m Liquid Solutions (?Rﬁihﬁ): Example - Salt in water (CIFﬁff
[ “H®), Sugar in water (Cﬂ:ﬁf[ EN:N)

-
L Solutions (Eh?l') ] Solid Solutions (31 ©ld): Example - Alloys like bronze
T @SN iy urg, o ater SiR fe &1 iy gian B)

Dilute Solution (II'C{‘EI}IT*D A solution that can accept more

solute until it becomes saturated. Wmﬂﬁﬁﬁaw 3R
31 gorTRiiet Uer ) Ul R ohdl § S a0 I8 I
EEEEISH)

Concentrated Solution (H‘EFT‘EnFD: Contains a large
— amount of solute relative to the solvent. (fdciRI® @1 SNEI

¥ 5o gorRita yerd o it A gt 21

Saturated Solution (S ©Id)): Cannot dissolve any more
_ of the substance that's been mixed into it. (BWEI 3R
3 ga=ia yard &I garr Tg! off Fabarl)

—— Solution Behavior (U1 & dER)

The ability of a substance (solute) to dissolve in a solvent
under specific conditions of temperature and pressure.
T ((f¥a aTuE SR <ara &) uRkfufaat 7 e uerd
_ Solubility (e (geriien) o faeae H gei & &)

Expressed as moles of solute per 100 grams of solvent.

(100 7 fama® & ganRita uerd & died & ®0 § Sad
forar ST 81)

Solution: A type of homogeneous mixture where one substance (the solute) is
dissolved in another (the solvent). Solutions are uniform at the molecular level and
can be in any phase (solid, liquid, or gas). For example, saltwater is a solution
where salt is dissolved in water.

Homogeneous Mixture: A mixture that has a uniform composition and appearance
throughout. Solutions are a specific type of homogeneous mixture, but not all
homogeneous mixtures are solutions. For example, air is a homogeneous mixture
of gases, but it isn't a solution because there’s no solute and solvent involved.
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03. ACid, Base and Salt (W, &m a'ﬁ-q W) Chemistry - UPPCS Prelims

The acid name comes from Latin acidus which means sour
—— and refers to the sharp odour and sour taste of many
acids.

According to Arrhenius, acid is a compound that can
release a proton or hydrogen ion H* in water.

According to Bronsted-Lowry concept, acid is defined as
—— any hydrogen containing substance which can donate a
proton to other substances.

—— 1. Acids in solution have a pH below 7.0.
—— 2. Tastes sour.

—— 3. Rel hyd ion (H") i ter.
—— Properties of Acids (W%‘IUD: eleases hydrogen ion (H') in water

—— 4. Turns blue litmus paper into the red.

5. Chemical or substances having the property of an acid
~ are said to be acidic.

_( Acid (3I%1): ) Strong acids (HRIdd 3{&1): These are very corrosive and

—— can cause severe skin burns. Examples are hydrochloric
acid (HCI), sulphuric acid (H.SO,), and nitric acid (HNOs).

Classification of Acids (GrI'JFﬁ Eal anWT):

Weak acids @,_GYFI 3{i0): These are mildly corrosive and
. normally do not affect the skin. Examples are citric acid,
acetic acid, tartaric acid etc.

1 Tartaric Acid Grapes, Tamarind, Citrus (3[R, 38,
NIEER)

2 Acetic acid (Ethanoic acid) Vinegar (@IWD

3 Citric acid Lemon, Orange and commonly in all citrus
fruits (11q, TaRT 3R AMARIE: Gt WIECy wal H)

4 Oxalic acid Tomato, Spinach, Broccoli (CHICR, UTcldh,

__ Sources of Some Natural Acids (@ UTdhidd 3Tl & ) —— Siplet)
5 Lactic acid Curd (H?)f)

6 Malic acid Apple GE)
7 Ascorbic acid (Vitamin C) Amla, Guava, Papaya, Orange

(3fiqa, SfRe, didT, Ta)
8 Formic acid Stings of ants and Stinging Nettle (a plant)

(=T b b 3R fereg LT (U Urem)

According to Arrhenius, a base is a compound that
dissociates in water to form hydroxide OH™ ion.

According to Bronsted-Lowry concept, base is any
—— substance that can accept a proton from any other
substance.

—— 1. Bases have a bitter taste.

Acid, Base and Salt
(3%, &R 3R |qu)

—— 2. Bases feel slippery.

3. Bases are the conductor of electricity when dissolved in
—— water, because they consist of charged particles in
solution.

—— Properties of Bases (&R & q00):

4. A soluble base is called an alkali if it contains and
releases OH™ ions quantitatively.

—— 5. Alkali turns red litmus into the blue.

—[ Bases (&?): J

6. Bases in solution have a pH above 7.0.

—— 1. Calcium hydroxide Ca(OH), — Limewater @?[WEIT:ﬁ)

2. Ammonium hydroxide NH4OH — to clean glass windows

T (@ o Rasfeal B 9w & o)

3. Sodium hydroxide NaOH — used to prepare soap (H1g-
T S H TR eI 8)

——— Some Bases (PO &R): | 4. Pota_ssium hydroxide KOH — used to prepare soap (HIg-
1 H TR 811 8)

5. Magnesium hydroxide Mg(OH), — Its aqueous
suspension is known as milk of magnesia, a common
antacid. It is used to remove the acidity of the stomach
" and also as a laxative. (I8 STcid e HHR™T & g4 &
=Y H ST ST &, T A UeTiis | I8 UT BT Siid] &l
R B 3R T b & T H YA gar 8 )

—— pH stands for potential of hydrogen.

In chemistry, pH is a logarithmic scale used to specify the
~ acidity or basicity (alkalinity) of an aqueous solution.

A pH value is a number from 1 to 14 with 7 as the middle
—[ pH Scale (HITT W a): ]

(neutral) point. Values below 7 indicate acidity which
—— increases as the number decreases while values above 7
indicate alkalinity which increases as the number
increases.

—— Pure water is neutral. Its pH value is 7.

Any substance that gives a visible sign, usually by a colour
—— change, of the presence or absence of any substance such
as an acid or an alkali in a solution.

Turmeric, litmus, and shoe flowers (Gurhal) petals are

—— Natural Indicator - Lit EIEZREZRS)) H— o
—[ Chemical Indicator (ﬂvmﬁﬁ?w J atural Indicator - Litmus (8 X natural chemical indicators.

Litmus is a water-soluble mixture of different dyes

extracted from lichens. It is often absorbed onto filter . . . :

— o —— It is available in the form of red and blue litmus paper.
paper to produce one of the oldest forms of pH indicator,

used to test materials for acidity and basicity.
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04. Metals, Minerals, Ores: Properties, Uses (HTd, @fol, 3RA¥H: T 3R SUTNT) chemisry - uprcs preims

The state in which metals and their compounds occur in

) the earth's crust. (UTY 3R I AR et &t IRa H forg
_[ e (@ﬁﬁl}: J T R A U T B, 3 IS 8T ST 5 1). these are

inorganic solids.

Oxygen and Silicon are abundant non-metals in the

—— earth's crust. (H\I%I@TSFT ﬁ?ﬁfﬁ‘lﬁ:{q@aﬁqﬁﬁm
Earth's Crust is the Main Source of Elements T H N S | 1)

(Gt B} U= dedl BT IS Hd 8):

Aluminium is also abundant in the earth's crust.

T ugfatay ot gadt @ oxa ® TR 0 § U S | 1)

Metal occurrence in nature depends on chemical

— reactivity. (Upfd T 41g Bt IufRfT IS

yfaforarRiiedr R AR Ft g 1)
. Less reactive metals like gold, copper and platinum are
|| Free State and Combiggsiigpte () 3R __ found in a free state. (@Y UfafhaTiie 41U S’ T 3R
iftre fRufa): wifeT god fRufa & urs ot §1)

More reactive metals are found as ores in a combined

_ state. (3% fafareia Uiy srRes & =U H Gl

fRyfay & T St 61
—— Rock Salt ('\‘?f‘iﬂ “H®): NaCl
—— Sodium (Na): — Trona: NaHCOs3, Na,COs, H,0
—— Chile Saltpetre: NaNOs;
( ) —— Bauxite: Al,O3-2H,0
Metals, Minerals, Cryolite: NasAlFs , (@egHaa faam & fUaeH @1 fdg &1
Ores: Propertles, Uses —— Aluminium (Al);, lightweight, and corrosion resistance T & & Y IUARTT)
(?-nﬂ, Eﬁﬁ, W: Aluminium Oxide: Al,O3, also known as Ruby{ Sapphire},

G?R' m ] "~ agems stone.
-{IUT |_| Minerals and Ores of Some Metals (P9
q J U & @i 3R 3raw):

—— Carnallite: KCI-MgCl,-6H,0
—— Potassium (K):

—— Sylvite: KCI

—— Dolomite: MgCO;-CaCOs
—— Magnesium (Mg):

- Kieserite: MgSO4-H,0

—— Calcite: CaCOs3,, chemical name : calcium carbonate.

—— Calcium (Ca):

Gypsum: CaSO42H,0 , chemical name : calcium sulphate.
On heating — Plaster of Paris (CaSO,-"/2H,0).

—— heaviest natural element : U-238

CaCO; : main constituent of pearl {+ conchiolin and
aragonite}

Sodium (Na): is kept under kerosene to prevent it from
reacting with oxygen that forms sodium oxide

. h P Mica : good conductor of heat but bad conductor of
_( Properties and Uses (U1 : ) " electricity hence it is used in electric appliances.

Hg : Mercury: liquid at ordinary temperature/used in
—— thermometer due to good conductor of heat and high
circulation power

L Pb : react neither with cold or hot water nor with steam.

—— Ag : very good conductor of electricity.
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05. NOI‘I-Metals (G{%ITq) Chemistry - UPPCS Prelims

Non-Metals (STHUT)

Common properties of non-metals (\’r[%ﬂﬁaﬁ
& AT TO):

—— 1. High ionization energies (3™ STIHIHRUT Bulll)
—— 2. High electronegativities (BETWUHFIWD
L 3. Poor thermal conductors (@ITIHH’I’CFI'JW

4. Poor electrical conductors (BRTd faggd dTeid)

5. Brittle solids, not malleable or ductile (Q-FR @H, Tar

T 3R T g @i
L 6. Little or no metallic luster ('thbftﬂﬁ:ﬂ u@aﬁm

7. Gain electrons easily (W@Eﬁﬁgﬁﬁmaﬂﬁ%

8. Dull, not metallic-shiny, although they may be colorful

T (R, UTfad-aHHER T8, gt I Wi g1 T ©)

A. Carbon and its Various Forms (ﬂo'lﬁq 3R

| O fafte =)

Hydrogen and its Compounds (B'IE'@TTFT 3R

| 3 Aif)

Sulphur, Nitrogen, Halogen, Inert Gases

—[ Acid, Base and Salt (31T, &R Gﬁ'{FITW[) ]

@® t.me/UPSCPSCDECODE

—— Acid (3T%1):

L Bases (&R):

@® YouTube @UPSCPSCDECODE

—— Main allotropes of carbon (@1 & HEJ 3HUE):

—— Solid carbon dioxide (aﬁr CAGE 31'5’31Td{-||55):

Types of Coal @IS & UPR):

—— Notes:

—— Heavy Water (D,0) ('J-I'Iﬁ tI'IT-'IDT):

_ Soft and Hard Water (JATH 3R H3R TF):

—— Hydrogen Peroxide (6I3§;IG|:I WRIFZS):

—— Sulphur (S) (H¢hR)

—— Nitrogen (N) HE@GFD

—— Halogens (%T’ﬁTrFD

—— Inert Gases (Noble Gases) (ﬁ'@ﬂl ﬁ@)

— 1. Graphite (‘EIWIE_C’):

—— 2. Diamond @TD:

. 3. Buckminsterfullerene (dwmﬂiwmﬂﬂ):

— Hexagonal structure (VeI TRa)

—— Good conductor of electricity (=T ﬁ?ﬂﬁ EINEY!

— Hardest natural material (49 ®3R LII<1>I?1<1> Tard)

— High thermal conductivity (3= dTUTg ATeidhd)

Molecule with 60 carbon atoms (60 WW&W
— am)

Used in drug delivery systems @&dr faaxor yunferat o
it

Inorganic compound of carbon and oxygen (@Te 3R

. Oxocarbon (HTH@H’TIE\-H): e — &Wﬁﬁ%

3w Pre)

Hydrogen: Symbol H, atomic number 1, lightest element,
—— standard atomic weight 1.008. (BE@GF[: Udid H, URHIT]
TS 1, Yo geab] dcd, AFD TRATY] HR 1.008)

Unique position in periodic table. (3fad gRuft 7 fafery
BEEIE)

Behaves like alkali metals and halogens. (&R HTﬁGﬁ 3R
T 3 & RS SIdER BT 1)

— Known as dry ice ([ 9% & &0 H ST ST §)

_ Sublimes at -78.5°C (78.5°C TR aT%TYd BIdT §)

— 1. Lignite (]RFITZT) — 25-35% carbon (PT&)
— 2. Sub Bituminous (ﬂaﬁgﬁﬂﬂ) —35-45% carbon @I_QED
—— 3. Bituminous (ﬁg&l‘ﬂ) —45-85% carbon @_Gf_-f)

4. Anthracite (GUTITSE) — more than 85% carbon (85% I

Isotope of hydrogen, colorless, tasteless, insoluble in

e

— water, diatomic molecule. (BT3SISH BT THRIT®, TG,
S¥dTe, U H SrgerRite, fganfuas am)

1. Protium (*H): No neutron — stable. @é?ﬂgﬁqﬁ—
— Isotopes of Hydrogen (8T 8IoH & THRITH®): )

2. Deuterium (®H): One neutron — stable. W%ﬁ —@R)

3. Tritium (*H): Two neutrons — radioactive. (3[ ?’Kﬁ -

<b>Deuterium Properties ( 3?@7%?777 & T0):</b><br>

Prepared by electrolysis of heavy water. (YRT U &

Uidl 1 gl P AUl )

—— Soft Water (Y U

— fagyd suHeH gRI dUR a1 ST §)
___ Oxide of deuterium. (SIcRTH HT HRSS)

Uses: Neutron moderator, deuterium preparation, inhibits

—— plant growth. (STANT: q@’?rﬁ@ﬁa ﬁﬁmﬂﬁaﬂm

Contains sodium, free from calcium or magnesium salts.

T (feTm gad, sfekmam a1 BRrm dqu ¥ gad)
___ Gives froth with soap. (FT§H & T4 ST &l §)

Contains calcium and magnesium minerals. @%{Iﬂ'ﬂl 3R
R @S gaa)

. Hard Water W 1Zl'l'"ﬁ): —— Does not froth with soap. (HTg & gy §I'I"T:|ngfa_d'f)

Rainwater is naturally soft. (@S &1 OFT WIHTA® ¥4 4§
AT el §)

Formula: H,O,, discovered by Louis Jacque Thenard in

T 1818. (X H,0,, T3 oI AT RT 1818 H W/ T1)

Uses: Antiseptic, bleaching, preservation, fuel. (STTNT:

—— Uses:

_ Sulphur Dioxide (SO,) (He®R SIZHFZS)

—— Nonmetallic, abundant and multivalent element.

—— Matches, insecticides, fungicides.
—— Production of sulphuric acid for fertilizers.
—— Biochemical functioning and as a macronutrient.

—— Also called 'brimstone’ (burning stone).

—— Toxic gas with a burnt match smell.
—— Natural Source: Volcanic activities.

Produced by: Burning of fossil fuels with sulphur
compounds.

—— Precursor to sulphuric acid.

—— Preservative for dried fruits, winemaking, refrigerant.

—— Uses:
—— Good reducing agent and decolorizes substances.

—— Major air pollutant impacting health.

—— Colorless, odorless, non-flammable.

Properties: Potent greenhouse gas, excellent electrical

—— Forms about 78% of Earth's atmosphere.

—— Group 18 elements.

 Uses of Noble Gases

_ Sulphur Hexafluoride (SFe) (FehR gdITHIRISS) | insulator.

Uses: Gaseous dielectric medium in electric industry, inert
gas for insulated windows.

The acid name comes from Latin acidus which means sour
—— and refers to the sharp odour and sour taste of many
acids.

According to Arrhenius, acid is a compound that can
release a proton or hydrogen ion H* in water.

According to Bronsted-Lowry concept, acid is defined as
—— any hydrogen containing substance which can donate a
proton to other substances.

—— 2. Tastes sour.

L Properties of Acids (3T &b 0D):

—— Classification of Acids (?rﬂ?ﬁ Eal HTWT):

_ Sources of Some Natural Acids (P& UTdhidd 3Tl & )

According to Arrhenius, a base is a compound that
dissociates in water to form hydroxide OH" ion.

According to Bronsted-Lowry concept, base is any
substance that can accept a proton from any other

substance.

solution.

—— Properties of Bases (HR%HUT):

T §H A TN BT ©)

—— pH Scale (Cﬂqﬂ@v_cl)

_ Chemical Indicator RIS Jah):

S A TN BT ©)

Essential for: Growth and reproduction in plants and
" animals.
—— Filling aircraft tires.
— Uses:
—— Insectivorous plants.
—— Commonly known as: Laughing gas.
. . v Properties: Colorless, non-flammable, slightly metallic
| Nitrous Oxide (N,0) (TScH 3fES)  |— P . gty
scent, soluble in water.
—— Uses: Surgery, dentistry as anesthetic and pain relief.
—— Compound of nitrogen and hydrogen.
—— Ammonia (NHs) (3= —— Properties: Colorless gas with a pungent smell.
—— Uses: Fertilizers, food production.
—— Group 17 elements. —— Members: Fluorine, chlorine, bromine, iodine, astatine.

—— Properties: Most reactive non-metallic elements.

—— Members: Helium, neon, argon, krypton, xenon, radon.

—— Properties: Extremely low reactivity.

—— Helium: Breathing gas for deep-sea divers.
—— Xenon: Anesthesia, lamps, ion propulsion systems.

—— Argon: Incandescent lamps.

—— 1. Acids in solution have a pH below 7.0.

—— 3. Releases hydrogen ion (H") in water.
—— 4. Turns blue litmus paper into the red.

5. Chemical or substances having the property of an acid
~ are said to be acidic.

Strong acids (HRIdd 3{&1): These are very corrosive and
—— can cause severe skin burns. Examples are hydrochloric
acid (HCI), sulphuric acid (H,SO,), and nitric acid (HNO3).

Weak acids @Gcﬁ 3{&T): These are mildly corrosive and
. normally do not affect the skin. Examples are citric acid,
acetic acid, tartaric acid etc.

1 Tartaric Acid Grapes, Tamarind, Citrus (SFR, E'H?ﬁ

TH)

2 Acetic acid (Ethanoic acid) Vinegar @WD

3 Citric acid Lemon, Orange and commonly in all citrus

fruits (11g, Ta=T 3R AMERIG: Jft WIECH wal H)

4 Oxalic acid Tomato, Spinach, Broccoli (CHICY, Ulcih,
—— SIpIel)

5 Lactic acid Curd (Eﬁ)

6 Malic acid Apple GE)

7 Ascorbic acid (Vitamin C) Amla, Guava, Papaya, Orange

(3T, SRS, TUTd, TRl

8 Formic acid Stings of ants and Stinging Nettle (a plant)

=iét &b Sab SR fomg et (@b diem)

—— 1. Bases have a bitter taste.
—— 2. Bases feel slippery.

3. Bases are the conductor of electricity when dissolved in
—— water, because they consist of charged particles in

4. A soluble base is called an alkali if it contains and
releases OH™ ions quantitatively.

5. Alkali turns red litmus into the blue.

—— 6. Bases in solution have a pH above 7.0.

—— 1. Calcium hydroxide Ca(OH), — Limewater (ﬂﬁﬁqﬁ){)

2. Ammonium hydroxide NH,OH — to clean glass windows

T @A Rasfeal B 9w A & o)

3. Sodium hydroxide NaOH — used to prepare soap (H1g-

___ Some Bases (P9 &NR): 4. Potassium hydroxide KOH — used to prepare soap (HIg-

5. Magnesium hydroxide Mg(OH), — Its aqueous
suspension is known as milk of magnesia, a common
antacid. It is used to remove the acidity of the stomach

" and also as a laxative. (98 STeitg fAda TAR™I & gU &
0§ JH1 ST §, U T USRS | I8 Ue &1 Sardl &l
R T 3R TH 3 & U H TN BT §1)

—— pH stands for potential of hydrogen.

indicate alkalinity which increases as the number
increases.

. Pure water is neutral. Its pH value is 7.

In chemistry, pH is a logarithmic scale used to specify the
acidity or basicity (alkalinity) of an aqueous solution.

A pH value is a number from 1 to 14 with 7 as the middle
(neutral) point. Values below 7 indicate acidity which
L increases as the number decreases while values above 7

Any substance that gives a visible sign, usually by a colour

Natural Indicator - Litmus WWT’D

change, of the presence or absence of any substance such
as an acid or an alkali in a solution.

Turmeric, litmus, and shoe flowers (Gurhal) petals are
natural chemical indicators.

Litmus is a water-soluble mixture of different dyes
extracted from lichens. It is often absorbed onto filter
paper to produce one of the oldest forms of pH indicator,

—— It is available in the form of red and blue litmus paper.

used to test materials for acidity and basicity.
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06. Hydrogen al‘ld itS Compounds (ag@-aq a'ﬁ? m aﬁrﬁ Chemistry - UPPCS Prelims

Hydrogen: Symbol H, atomic number 1, lightest element,

—— standard atomic weight 1.008. (6I$C§;IGI:|: Udi® H, UHIT
& 1, Jay goh] dcd, HIH P UXHIY HIR 1.008)

Unique position in periodic table. (3Mad gl 7 fafery

-/

Behaves like alkali metals and halogens. (&R ?.I'Iﬂx?rh 3R
3o & dE SIIER BRI B)

Isotope of hydrogen, colorless, tasteless, insoluble in

— water, diatomic molecule. (BTZSISH T THRIT®, T,

e, g # srgaRite, fgenfoas s
1. Protium (*H): No neutron — stable. (aﬁ'scﬁiﬁj:f:lﬁ—
|| Isotopes of Hydrogen @TSSIoH & T RR
JHRTAD):

2. Deuterium (?H): One neutron — stable. (Td TCE\I’T-T - @R)

3. Tritium (*H): Two neutrons — radioactive. (ﬁmgﬁ—

Sy
<b>Deuterium Properties ( sgéﬁ?m > TU):</b><br>

4l P\
. Prepared by electrolysis of heavy water. (YR U &b
Hydrogen and its gy SuYeH gRT TER fan STl 2)
Compounds (8TSSIeH i
—— Oxide of deuteri .(@El?qq CARCICNIES)!
aﬁ? m a—m —[ Heavy Water (DZO) ('J-I'I'\Pf .q-F‘ﬁ)Z ] xice of deuterum
L ) Uses: Neutron moderator, deuterium preparation, inhibits
— plant growth. (STANT: T4 AIGeR, SCRIH &I IR,
Uefl 1 gl I Aehall ©)
Contains sodium, free from calcium or magnesium salts.
—— Soft Water (AT TTH): (& e, HfcRTe o1 HAfREH Favit § o)
__ Gives froth with soap. (T4 & 1Y SN <l 8)
_[ Soft and Hard Water (JITdH ﬁmmj Contains calcium and magnesium minerals. CIBEREIN
TAREY @ gaa)
L Hard Water @Eﬁ?tﬂtﬁ) —— Does not froth with soap. W%Wﬂmﬂﬁm
Rainwater is naturally soft. @91 &1 UM WrHifas =0 9

arad gidT 8)

Formula: H,O,, discovered by Louis Jacque Thenard in

T 1818. (G: H,0,, T3 ol 4TS gRT 1818 T Wroll T

—( Hydrogen Peroxide @E@mﬂﬂm }

Uses: Antiseptic, bleaching, preservation, fuel. (STTNT:
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07. SU|phUI‘, Nitrogen, Halogen, Inert GaSES (W, :“3-@-6":[, %F'ﬁ-\_fr'_'[, ﬁm ﬁﬁ) Chemistry - UPPCS Prelims

Sulphur, Nitrogen,
Halogen, Inert Gases

SISk

(TR, .
e, Fifssa 19)

@® t.me/UPSCPSCDECODE

—[ Sulphur (S) (HeWR) J

Nonmetallic, abundant and multivalent element.

—— Matches, insecticides, fungicides.

Production of sulphuric acid for fertilizers.
Uses:

—— Biochemical functioning and as a macronutrient.

. Also called 'brimstone’ (burning stone).

—— Toxic gas with a burnt match smell.
——— Natural Source: Volcanic activities.

Produced by: Burning of fossil fuels with sulphur

compounds.

Sulphur Dioxide (SO,) (AR SIZ3RIZS)

—— Precursor to sulphuric acid.

—— Preservative for dried fruits, winemaking, refrigerant.

—— Uses:
—— Good reducing agent and decolorizes substances.

—— Major air pollutant impacting health.

—— Colorless, odorless, non-flammable.

Properties: Potent greenhouse gas, excellent electrical
Sulphur Hexafluoride (SFs) (TR GaITHRIRISS) insulator.

Uses: Gaseous dielectric medium in electric industry, inert
gas for insulated windows.

—— Forms about 78% of Earth's atmosphere.

—( Nitrogen (N) FI'IE@\“:FI) J

—[ Halogens (%?ﬁ\_ﬂ:l) ]

Essential for: Growth and reproduction in plants and
animals.
—— Filling aircraft tires.
— Uses:
—— Insectivorous plants.
—— Commonly known as: Laughing gas.
. . o Properties: Colorless, non-flammable, slightly metallic
—— Nitrous Oxide (N20) (ATgcY AHLS) — P . ghtly
scent, soluble in water.
—— Uses: Surgery, dentistry as anesthetic and pain relief.
—— Compound of nitrogen and hydrogen.
—— Ammonia (NH3) (G-I'Jﬂﬁ'CIT) —— Properties: Colorless gas with a pungent smell.
. Uses: Fertilizers, food production.
—— Group 17 elements. —— Members: Fluorine, chlorine, bromine, iodine, astatine.

—— Properties: Most reactive non-metallic elements.

—— Members: Helium, neon, argon, krypton, xenon, radon.
—— Group 18 elements.

—— Properties: Extremely low reactivity.
_[ Inert Gases (Noble Gases) (ﬁ'@ﬂl’ﬂ'\ﬁ) ] —— Helium: Breathing gas for deep-sea divers.
—— Uses of Noble Gases —— Xenon: Anesthesia, lamps, ion propulsion systems.

—— Argon: Incandescent lamps.
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08. A"0yS (ﬁq%"ﬂ) Chemistry - UPPCS Prelims

It is made up of two or more chemical elements, of which

— at least one is a metal. (T8 &l 91 &l ¥ 3ff¥® IAF® Tl
A ST BT 8, o H 4 HH I 9 TH U1 gl 8 )

An alloy has properties different from the metal it is made

An Alloy is a Uniform Mixture (Y fﬁ%[’il'l_g' | iy % af ;
= Rrsr 3) g%;n%? SeTd & T[0T 39 U1 I T g & o wg &

Steel is an alloy which is made by mixing carbon (0.5% to

 1.5%) with iron. (Td T YT § S g & I1 0.5% o
1.5% HTe fHAThR g8 Tdl 2 1)

—— Components: Copper + Zinc (Cu + Zn)

— 1. Brass (Hldcl Uses: In making utensils and decorative materials (&<
T SR e Il I )
—— Components: Iron + Carbon (Fe + Q)

2. Steel (3HIA) Uses: In buildings, infrastructure, tools, ships, .
—— automobiles, appliances and weapons EHRA],

gfrarc
2, YD, STETS, AT IHIEIEd, IUBHRUT 3R gRART H)

—— Components: Steel + Chromium + Nickel + Carbon etc.

Uses: In making utensils, surgical tools and medical
3. Stainless Steel (A0 Td) equipment, in architect, automotive and aerospace

—— applications etc. (G?ﬁ e ITHRT 3R farferean
JUHRU §I H, TRIHR, feIfed 3R TR Syl
# 31fe)

List of Some Alloys, Their Components and

— Uses (@ frgurgsi 1 T, 39% 9e® 3R
SUT)

—— Components: Lead + Tin (Pb + Sn)

4. Solder @q—q—';{) Uses: Soldering is a process of joining two or more metals

by heating (AICSIT TTH &b &1 AT &l F Y Urgaf o
SIeA &1 Ufshar )

—— Components: Copper + Tin (Cu + Sn)

5. Bronze (14 Uses: In making bronze bearings, spark free tools, coins,
—— medals, sculptures and musical instruments Wﬁﬂﬁ"ﬂ,

Components: Aluminium + Copper + Magnesium +

Manganese

—— 6. Duralumin W{‘gﬁﬁ‘) Uses: Widely used in aircraft construction and in making

Alloys Hﬂlﬂ) cookwares (fGHT 00T # 3R $HAR T & TS FU
4 (&I' ~ Y IuEn AT Sl ©)

<b>Other Notable Alloys (3T FRGH1T [T < /b><br>

—— Components: Iron + Aluminium + Nickel + Cobalt

— 2. Alnico (TaFN) Uses: Used to make permanent magnets (STl Jiedh
TR 3 o SuEinT o Wi B)

—— Components: Copper + Nickel + Zinc

—— 1. German Silver (Gﬁ:f:[ﬁ?tﬂ) Uses: Used extensively due to its hardness, toughness and
— resistance to corrosion (3T BRI, Iﬁl@?ﬂ 3R TR
UfeRIY & HRUI HUS =Y ¥ ITANT 341 SI1elT )

—— Components: Nickel + Iron + Chromium + Manganese

3. Nichrome (TS 1H) Uses: Used in heating elements @IfeTT dal o IuanT foean
Other Notable Alloys (3= 3ta@-4 — D
| ﬁ{g{m <b>Karat ($3S)</b><br>

Sterling silver is an alloy of silver that consists of 92.5%

pure silver and 7.5% of other metal usually copper. @[%‘FT
RyeaR @ict &1 fyyeng & o 92.5% g aiet 3R 7.5%
3T YT, 3TAAR WR dfaT gt )

| Used in jewellery, silverware and decorations. URRIAGIE
__ Sterling Silver (&RiT RieaR) & §ai 3R Folae § SN faaT ST 51)

Alloying with copper maintains the silver color of metal

while increasing stability and rigidity. GIEKSIE! ﬁf’}[‘iﬂﬁ
| ST UG BT I BT A S T © Seifeh Rl 3R

FHORAI SGIAT 5 1)

<b>List of Some Alloys, Their Components and Uses (P& ﬁ%’iﬂg&ﬁ

%7?197 F7P GTF IR FUGN)</b><br>

Each karat indicates 1/24th of the whole. WW@
T ®11/24 91 feww e_ldT B 1)

—— 24 Karat gold is pure gold. (24 W@WE{L&'W%I)

A karat, when used with gold, is a unit of purity. (ﬁ‘c_r S
— Karat ($%¢) TR % 1Y ST b ST B, Y U8 Yol B DT 2 )

Usually to make jewellery some metals like copper or
silver is mixed because pure gold is too soft. (\H’ITI?ﬁTtR

T STYNUT S & T dfe a1 9idt SoRit $ rgait & e
1T ® i Teg i1 g RA ST R )
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09. Ol‘ganic ChemiStl‘y (mﬁﬁ W) Chemistry - UPPCS Prelims

Alkanes (S g138I®Ia): Single bonds (e.g., Methane:

[ CH,, Ethane: C;He, Butane{ release in cigarette}).

Alkenes (3@ §IgSI@TaH): Double bonds (e.g.,

— Open Chain Compounds (gl 4@l ). |— Ethylene)

Alkynes (3 6I$§\Id>|®f~1): Triple bonds (e.g., Acetylene
— Classification (@ff&un): {in welding with oxygen.}).

ﬂ . . Homocyclic (FHTH feha tﬁﬁﬁ: Aromatic (e.g., Benzene
Hydrocarbons :Organic [ {12 sigma and 3 pi bond}) and alicyclic hydrocarbons.
compounds of hydrogen and carbon. up,15

— Cyclic Compounds ( IRT): Heterocyclic (faH afehd AM): Includes elements like N,

—— O, S (e.g., Pyridine). eg : calcium carbide { used in fruit
ripening}.

Methane (F139): Primary component of natural gas,
—— known as Marsh gas.for making printing ink/produced in
paddy field

Ethylene (@A) Used in fruit ripening, anesthetic,
"~ polythene production, ro/aro,14

Methyl Alcohol (Methanol) WW@E} CH;0H, also
—— called wood alcohol, used as a solvent, antifreeze, Light,
volatile, toxic. up,15

Ethyl Alcohol (Ethanol) (@@ Tedigd): C,HsOH, found in
—— alcoholic beverages, used as antiseptic, motor fuel,
Colorless, inflammable.

Alcohols (Q'ﬁ'ﬁ'ga): Organic compounds with | n-Propyl Alcohol (n-TUd TedIgd): CH3CH,CH,OH, used

— in solvents.

a hydroxyl (-OH) group.
Isopropy! Alcohol (TSI Tehgd): CH3CH(OH)CHS,

used as disinfectant.

n-Butyl Alcohol (n-sgf¢d Tethlgd): CH3(CH,).CH,OH, used

in industrial solvents.

Isobutyl Alcohol (TSN TehIgdl): (CH3),CHCH,OH,

used in varnishes.

General formula: R-COOH (HTHT JA: R-COOH) . /
" Carboxyl group (~COOH) (@Taae g (-COOH)
—— Found in insect stings, ant venom @ﬂ?%%ﬁ)

— Formic Acid (HCOOH) — Strong odor, pungent smell (ciTel 7i¢])

Uses: Food preservative, pest control RTTRIT 3R ETe
BREED!

Known as Ethanoic acid (Em 3{&. ). Found in vinegar

T (RRe).

| Acetic Acid (CHsCOOH) | Called glacial acetic acid when it solidifies GCINESEE]

Properties: Corrosive liquid, miscible with water, alcohol,

" and ether (FTF® g4)

. . Found in plants like spinach @WﬁUITITGﬂ?IT%) , used in
—[ Organic Acids (P~ 37F) ] ——OalicAdd - —— ) tography

—— Common Carboxylic Acids

Used in biochemical research (S1d IMMAMA® Hﬂgﬂ'ﬁﬁ
—— Malonic Acid —— SUANT). found in various plants, particularly in berries and
some fruits.

Succinic acid is found in fermented foods, certain
vegetables (like spinach and cabbage), and meats, and is

used as a flavor enhancer and preservative in the food
and beverage industries. GIESIREEEL]

—— Succinic Acid

— Citric Acid (FI'W 3{) —— in Lemons, Tomatoes

fatigue in muscles, found in sour milk { milk change to

Lactic Acid
! I curd}

UPR92/97/21/12

in Grapes, Tamarind, Banana. used in manufacturing of

— Tartaric Acid _— bakir gy

Proteins: Polymers of amino acids.

Starch, Cellulose { carbs , most abundant in organic
compoundy}, Glycogen: Glucose polymers.

Organic Chemistry L Chitin: Found in arthropod 3exoskeletons.
W) —— Nucleic acids (DNA/RNA): Polymers of nucleotides.
— Natural Polymers (19 feh diferR): Natural Rubber: Isoprene polymer from rubber tree latex

@A up92

Sporopollenin: Found in plant spores and pollen.one of
—— the toughest natural polymers, providing protection to
gametes.

Examples: Wood, cotton, silk [fibroin]{up,17}, wool,

~ leather.
u Polyethylene: Ethylene polymer ,Non-conductive, water-
— Polymers ( TTTer): ] [ resistant used in packaging.

Teflon (PTFE) or fluorocarbon: Non-stick, heat-resistant
polymer, Unreactive, used in cookware. up,08/15

PVC: Used in pipes, Waterproof, insulation, garments,
nonbiodegradble { ro/aro,17}

Neoprene: Synthetic rubber used in wetsuits, hoses. .

—— Artificial Polymers (31 TiferR): up,20

Polypropylene: Heat-resistant, used in packaging, textiles,
@ & automotive parts.

Kevlar ,a polyamide:(® 3% used in making bullet-proof
" materials. up,05

—— Polycarbonates or Lexan : in making bullet proof windows

Bakelite : condensation of phenol + formaldehyde. Heat
resistance and electrical insulation properties

TNT W@F{Eﬂ): Made by adding nitric acid to

toluene, used in military shells, bombs, grenades.

Trinitroglycerine (TNG) (ia:llﬁ'c‘-,\lli?lﬂé|:l): Also known as

nitroglycerine, used to make dynamite.

up,01/03/14

ro/aro,15+1/glycerol used in production of explosive

Trinitrophenol (TNP) (|§:II3€-AIQ3:]|@): Also known as picric
[ acid, used in explosives, medicine, dyes.

Dynamite (STI-THIZC): Invented by Alfred Nobel, made by

—( Explosives (ﬁ'\:qﬁza?) J —— absorbing nitroglycerine in sawdust, used in mining,
construction.

Blasting Gelatin (@T“I’I%Tﬁlﬁﬁ:l) 7% nitrocellulose, 93%

nitroglycerine, used in quarries and mining.

RDX (RDX): Cyclonite, used as an explosive. invented by

_ Henning up.15+1
Gun Cotton (T ®Ic): Nitrous cellulose, highly
~ flammable, used in rockets, propellants, printing ink.
Examples (3algxUl): Wood, coal, petrol, diesel, nuclear
fuels (e.g., uranium, plutonium).
Ideal Fuel (Gﬂaii Q%FD High heat, low pollutants, easy to
" burn and transport.
—— Cow dung: 6,000-8,000 KJ/kg.
—— Wood: 17,000-22,000 KJ/kg.
—— Coal: 25,000-33,000 KJ/kg.
—— Petrol/Diesel/Methane: 45,000 KJ/kg.
—— Heating Values (S HT HcY)
—— CNG: 50,000 KJ/kg.
—— LPG: 55,000 KJ/kg.
—— Biogas: 35,000-40,000 KJ/kg.
—( Fuels (gﬁl':l) ] L Hydrogen: 1,50,000 KJ/kg.
CNG: Clean burning, minimal emissions. mainly methane
[ +ethane
LPG: Made during gas processing, odorless with ethyl
—— mercaptan. consists mainly butane and then propane. eg: up,21/ro,13
Indane
Natural Gas: Fossil fuel, high in methane, used for heating,
I . .. up,15+1
cooking, electricity.
Biogas (ElTEhﬁﬂ): Produced from organic waste, mainly
—— methane and CO,, used for cooking, heating, electricity, up,15+1
also called gobar gas.
—— Water Gas —— carbon monoxide + hydrogen
—— Gasohol —— gasoline{petrol} + ethonol{ by agri crop fermenation} | up,15
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10. POlymeI" (q-m) Chemistry - UPPCS Prelims

—( Natural Polymers (L'I'ITﬁﬁ?T-Iﬁ%ITR') ]

Polymer ('ﬁﬁm?) —[ Artificial Polymers @ﬁﬂtﬁm J

Sporopollenin: A highly resistant biological polymer found
in the exine walls of plant spores and pollen grains.

(ORI Ui 3 SIS SR URTT Ul ot &l R o
T ST aTe Srafdes uieridd Sifaes iferR 1)

Protein: Polymers of amino acids; building material of
__ organisms' body. (IIEIH: S{HIAT 3l & UIfeR; Sal &
R &1 Fafor gesEh)

Starch, Cellulose, Glycogen: Polymers of glucose. (<Td,
T A, TIPS eIl b UITerR 1)

Chitin: Polymer of N-acetyl amino glucose found in the

exoskeleton of arthropods. @Eﬁ?z MW@%W
[ Shopldl H U S dTdl N-THeTRd ST TdH ISl Bl
gifer R 1)

Nucleic acid (DNA/RNA): Polymers of nucleotides.

gfdad TRIS (SITY/SRUAY): Ffaaaierzsgy & UrferR 1)

Natural Rubber: Polymer of isoprene harvested from the

— latex of rubber trees. WW: quﬁmﬁh
TR P USI P A T U g1 81

Wood, cotton, silk, wool, leather: Examples of natural

__ polymers. (@@ !, HUN, YM, S, THST: Wi TR
& I )

Polyethylene or Polythene: Polymer of ethylene, widely
used in packaging, plastic bags, and containers. CIGIRIE]

T g1 UTelis e Tiefia @1 uifer R, S sarue U ¥ U,

WD 7 3R Rl H SUINT b Srar 21)

Teflon: Also known as polytetrafluoroethylene (PTFE),
known for its non-stick properties and heat resistance.

 (CUA: T Uil eTRIRITIARH (PTFE) o A1 I it ST

weng S SOt A-fess 107 SR T UfeRiy & forg S
EiGIE)

Polyvinyl Chloride (PVC): A synthetic thermoplastic
polymer used in pipes, insulation, and garments.

_[ Properties and Uses (T[0T 3R 34l ) ]

(UTelifanTger siRTgS (dTH): Teb Ridfes yniwiied
TiferR ST U1ey, SgARH SR a¥al & IuTIT o S 21)

Neoprene: Synthetic rubber used in wetsuits, hoses, and

—— belts. (ﬁmiﬂﬁﬁ?aﬁﬁaﬁﬁmﬂaﬁw

fdfeds TR )

Polypropylene: Used in packaging and labeling, similar
properties to polyethylene but more heat resistant.

T ieRiuTS e meﬁmﬂmw%

Uttt & A 0T dfee 3iferes T uferieR 1)

Polyethylene: Non-conductor of electricity, high ductility,

— water-resistant. (Gc: faggd &1 TR-ATd®, 3= S,
EERIGREID

Teflon: Unreactive, heat resistant, used in non-stick

___ cookware. (CUIT: TR-ufafparita, T yfaRieh, 9-Rew
FHATR & IUNT faT S 71)

PVC: Non-conductor of electricity, waterproof, used in
—— pipes and garments. (Uit ﬁ?ﬁﬁﬁﬁ?—w STRIYD,
UTSY 3R Il H SUART b S g 1)

Neoprene: Chemical stability, used in protective gear and

_ industrial items. (F3Nf0: IS RR, FR&THS IR
3R e axgslt & IuaiT far A §1)

Polypropylene: Heat resistant, used in automotive parts,

—— textiles. (QT(_'ﬂmTTF{Fﬁ:[ Tﬂﬁmﬁﬁ Mﬁﬁawﬁ o
SUNT S ST 2 1)

Polymerization (Cl:ﬁ%‘lﬂﬁWD: In polymer chemistry,

polymerization is a process of reacting monomer
molecules together in a chemical reaction to form

_( Notes (:ﬁm) J  — polymer. chains or three-dimensional network.s. GRS
I H, UITerRIohRul Ueh IR ufafsar § 9

UL I Teh 1Y UfclehaT Hiop UIferER gadny a1 -
ST Aege S B ufpar )
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1 1. The FUE' (éir'_{) Chemistry - UPPCS Prelims

Fuel releases energy via reaction @eH ufaforar § St

e

Ideal Fuel: J

L

—[ Heating Value: ]

—[ Fuel Heating Values: ]

Yo BT 5)

Examples: Wood, coal, petrol, diesel, nuclear fuels

G SRR A SRS

—— High heat, low pollutants (3= \$ ™I, v H YgHh)

Key Traits: Readily available, inexpensive, easy to burn and
transport, high calorific value, leaves no residue (¥ T]UT:

ST T U, I, ST 3R URagd H M, 3=
FARAM, Bls IV Tal)

Energy from complete combustion, measured per unit

—— mass/volume (J01 &1 ¥ Soll, Ul SHTS SoaH =/ |

HIGT ST ©)

—— Cow dung: 6,000-8,000 KJ/kg

—— Wood: 17,000-22,000 KJ/kg

—— Coal: 25,000-33,000 KJ/kg

—— Petrol/Diesel/Methane: 45,000 KJ/kg

CNG: 50,000 KJ/kg

The Fuel ('sﬁ?FI)

—— LPG: 55,000 KJ/kg

—— Biogas: 35,000—40,000 KJ/kg

—— Hydrogen: 1,50,000 KJ/kg

Unburned carbon, carbon monoxide, CO, emissions
T (YT BTeH, BT HARHRITES, CO, ITs)

—[ Harmful Effects of Burning: )

Sulfur dioxide: health risks, acid rain W@Emz

CNG:

T WY W@, 3RAT g

Clean burning, minimal harmful emissions (3= qg,

—[ Natural Gas: J

—( Biogas (ATA1IN) )

@ t.me/UPSCPSCDECODE

<IqH BIFHRS Io)

Made during gas processing/refining, odorless with ethyl

—— mercaptan (19 TEHROT/RNYA & SR S0 741, TR
TP & 1Y L)

Fossil fuel, high in methane, used for heating, cooking,

electricity (STaTeH 3¢, HieA § 3=, MU, WHT UHH, faoret

¥ fore IuanT fopar 9Tl )

Mainly methane (CH,) and carbon dioxide (CO,) (¥ ¥4
T QAT (CH.) 3R BT STIATFTSS (CO,))

—— Composition

Produced from organic waste (plant, animal) through

@ YouTube @UPSCPSCDECODE

—— Source —— anaerobic digestion (@W HTR (ﬁré}, SITaR) T 3fAdiy
UTe & H1ed ¥ 39
Uses Cooking, heating, electricity generation (GTT U, dT,

9Tl Idren)
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12. Detergent and Soap f&esic 3R TG chemistry - uppcs prelims

Chemical Formula: Varies (Common surfactants include
—— sodium lauryl sulfate, C1,H2sNaO,S), alkylbenzene
sulfonates.

—— Local Name: Washing Powder
Use: Used for cleaning clothes, dishes, and household
l = = —— surfaces. It removes dirt, grease, and stains by breaking
Detergent J down oils and suspending dirt in water.

—— Suitable for delicate fabrics (ATS[d CRICANY SUYdd)

Detergents reduce water's surface tension, allowing it to
spread, wet surfaces, and mix with oils and dirt. This is

~ due to surfactants, which have water repealing and water
attracting ends.

Chemical Formula: Varies (e.g., sodium stearate,
" C47H3sCOONa).

Composition: Fatty acid salts via saponification

T USRI gRI el TS & wa).
Detergent and Soap
F{ a: aﬁ? _\q.lg:l. —— Hard Soap: From saturated fats (3R HIg-: I« a4T J).

Soft Soap: From unsaturated fats (RH AT AT T
—[ Soap (|1 ) ] —3

Raw Materials: Vegetable oils, caustic soda (a:ﬁqﬁlaﬁ
T PiRed IS,

Use: Personal hygiene, emulsifies{ process of mixing two
liquids that usually don't combine well, such as oil and

~ water)} fats/oils for easy rinsing (AT Wwsdl, I1/dd
B O T ST T 4 & o SHRIBTS BT 9).

Sodium Rosinate: Increases foaming in laundry soap (T
~ 9erdl®)

Glycerol: Prevents drying in shaving soaps (@ﬁﬂﬂ@:{ﬁ

Adcfiif;ives in Soap (AT ¥ fAaE &I et T Y AT B)
Yal

Sodium Silicate: Increases durability and hardness

T (RPTHUH SR HORAT g1l ©)
. Sulphur: Used in anti-acne soaps @—@Wﬁm
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13. EXp'OSive Sll bStaI‘ICES @W .q-aTQf) Chemistry - UPPCS Prelims

Preparation: Made by adding nitric acid to toluene.

T (e TRIS & Clegg H fHaTeR S ST §)

L Chemical Formula: CgH,(NO;)sCH;3

l Trinitrotoluene (TNT) (Ia ||5§|E|E55 ) ] —— Physical Properties: Yellow solid. (fﬁfﬂ_oﬁﬂ)

Uses: Used in military shells, bombs, grenades, and

___ industrial applications. (8= M, 99, 998, 3R 3Nefie
ST H Juh)

Other Names: Also known as nitroglycerine or Nobel oil.

[ (ATRCIRERRIA AT A 3d)

_[ Trinitroglycerine (TNG) @:ng@ﬁ%mﬂq) J | Properties: Dense, colorless, oily, shock-sensitive
explosive. (T, TTEH, dellg, aTd-Tdeid fawpics)

Uses: Used to make dynamite. (STIATHISC CEIE ffG'CI'ChTD

—— Chemical Name: Also known as picric acid. (ECECRURE)

— Chemical Formula: O,N3;C¢H,OH

p
Trinitrophenol (TNP) (fe-TgeIt-Ia) ] Properties: Light yellow crystalline solid, highly acidic
. " phenol. (87T U foh¥ediid 314, Srfdids S fthra)

Uses: Explosive, used in medicine and dyes. (lG¥®hic,
T R oiR N § SuE)

—— Inventor: Alfred Nobel, 1867. (&Fﬁv_s' e, 1867)

Composition: Nitroglycerine absorbed in sawdust or

Explosive Substances | esmtgahr, (TSR 1 o7 tt 1 ST &

m qﬂT?‘f) —[ Dynamite (STIFTHTEC) J prm oy

Uses: Mining, quarrying, construction, demolition. (G-,
I, fAafor, faedw)

Composition: 7% nitrocellulose, 93% nitroglycerine. (7%

ARSI, 93% ATSCITeRIRI)

Uses: Explosive in quarries and mining. (gaHI AR T H

— fowpled)

—( Blasting Gelatin @T@‘Tﬁlﬁﬁﬂ) J

Chemical Name: Cyclonite or cyclotrimethylene-
—— trinitramine. (STSdITSC I1 WIdICIs MUTZfeH-

Properties: White solid, odorless, tasteless. (‘T'&I@:l
—( RDX (RDX) J WG H ghe 319)
—— Uses: Widely used as an explosive. (ﬁﬂﬁ@@fﬁ@hﬁm

Other Names: Hexogen (Germany), T-4 (ltaly), cyclonite

T (USA). @RI (STHAD), &-4 @), TreaiiFTse (SMRe)

Composition: Nitrous cellulose, highly flammable. (ATg¢d

T Agdl, Sfdd SaaHRie)

Uses: Explosive, used in rockets, propellants, printing ink

—[ Gun Cotton Gﬁﬁ?‘—l’) ) —— bases, leather finishing, and celluloid. (QW Eﬁﬁﬁ?ﬂ
fiifén S o9, TeT AR, Sik Aqaigs & Iuah)

First Use: Manufacturing billiard balls. (Sferas dfa s9H &

— fag
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