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CHEMISTRY

%S MATTER PURE |

2. Is Matter Around Us Pure?

o1 AT ARl 3012 BT geref 2 &°

Whatishatter?) 7, Matter in Our Surroundings

ATe TTel 3R &1 et

4. Structure of the Atom

qeAT] bl Hedell

3. Atoms and Molecules

UZHATU] Td 30

6. Acids, Bases and Salts
3, &Teh Td SAul

5. Chemical Reactions and Equations

Irarafa s ifAfHare vd gt

7. Metals and Non-Metals

g T4 3Heq

8. Carbon and Its Compounds

PIdol T4 3> ATt
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<7 BIdel (Carbon) TH 3T dcd (Non-metal Element) & ol daft &ofla aereif (Living Organisms) 3¢ wrdfate aiftat

(organic Compounds) &1 Hc> 3HTeTE (Fundamental Basis) Solldl 8l

<> Carbon Is A Non-metal Element That Forms The Fundamental Basis Of All Living Organisms And Organic

Compounds.

methane

<ciencenotes.ors
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4 i ﬁ
or + D] AR et Uedled (Chemical Symbol) “C” & 371 YeATY] shdATd (Atomic Number) 6 ZIdT &l

<7 Ig 1ad arevft (Periodic Table) & HHE 14 (Group 14) 3¢ 31ad 2 (Period 2) & UTIT HTdT 8|

C £
Carbon T T 6
31 33 |
Ga As
I v Mow
42 43 48 49 51 52
Mo Tc Cd| In Sb | Te
Ve e Covwar vdwe | Avwwwy Tl
80 81 82 83 _ |84
‘W Hg| Tl | Pb| Bi | Po
Vo g Meviay Telae Lova | norar Feane
106 07 108 113 114 115 116
Sg Ds Nh| Fl | Mc| Lv
-—ibe L N LLESILE 8%, I et ey Wiowwn e
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6 2s22p

C

Ca rbon
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~» Dldol &b UTH e HUluAd soaglel (4 Valence Electrons) gld &, faidd Ug dHdluterdT 4 (Tetravalency) Ucfeld chedl gl

Carbon Has Four Valence Electrons, Due To Which It Exhibits Tetravalency (Valency = 4).

o g edd & 3¢ 3o dcdl tid grsatotet (H), 3fTalotet (0), sirsgivtet (N), @he (S) 31Tfc & Avqd Heddiold d¢f (Strong
Covalent Bonds) ol dhdl &

It Can Form Strong Covalent Bonds With Itself And With Other Elements Such As Hydrogen, Oxygen, Nitrogen, And Sulfur.

| Carbon Single bond Double bond Triple bond
s o Ip o o
Ly o8 7 C—C C=C C=C

F
-
- 'P"
- F
F
’
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~~~~
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H H - uti Cl
& - - 7

hydrogen atom
chlorine atom

H

oxygen atom
carbon atom o

Ak
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< Bl i T faeTdr gld! & siesI-fadfor (Catenation) — ITafl Ug T & W Bt YHSIE (long chains), FATHIE
FHedete (rings) 3i1c Wfe® 3197 (complex molecules) TalT AhdT gl

~ Carbon shows a unique property called Catenation, which allows it to form long chains, rings, and complex

molecules by bonding with itself. CATENATION IN CARBON
@
@@ @ @@ C/c) C
@ ©
Branched Chain
@—@—@—@—
O-0-0-0—-0—@
Linear Chain

6 3 @

R, Ing Ch aln
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pentanol

butanol
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propanol

ethanol
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H H O-H
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ethanoic acid
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bropanoic acid

T

0
methanoic acid
‘CARBOXYLIC

ACIDS
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< Bl i T faeTdr gld! & siesI-fadfor (Catenation) — ITafl Ug T & W Bt YHSIE (long chains), FATHIE
FHedete (rings) 3i1c Wfe® 3197 (complex molecules) TalT AhdT gl

~ Carbon shows a unique property called Catenation, which allows it to form long chains, rings, and complex

molecules by bonding with itself. CATENATION IN CARBON
@
@@ @ @@ C/c) C
@ ©
Branched Chain
@—@—@—@—
O-0-0-0—-0—@
Linear Chain
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@ Allotropes of Carbon (HTdel & HAET &)
<7 Jd Th &l dcd (same element) fafaleot &UT 3 UTdn AT g fAeIdh! afifdes I[0T (physical properties) falool g1
o>fdhol TrATafelas 0T (chemical properties) Aol g1, dl 308 dHAGY & (Allotropes) gl HTdT &l
» When the same element exists in different forms having different physical properties but identical chemical properties,

these forms are called Allotropes.

— "ﬁ:gﬁ;x' sl
- — g
- z‘ixﬁr}{%ﬁ‘&

P
e
- . 3‘1 -
- :.“Er:'&{':;i

Diamond Graphite Fullerene

— M e | e N

. ’ - :

' \' /.\/\:/u
.......

. /'. — — —— / S

e-walled

inal
sing otube

carbon nan

T — \'/




.."t;-} : il AVV“\"%
e .
/3 Ay
<
A
I \.‘ D L 3\ \,f'.
1\ - N — g P
A (“0\,0\- - ‘| "
‘,, W )*ﬁ_‘\(‘ff — .Q v
\ T AT
\ e y 4§ /"f}"ﬁt;
) o wa 2

» cfeldh ToIgd .
. 2004 # Andre Geim 3il¢
. JPBISC hl Ths Ud (Single (200 stronger than steel) . SU&hlaT, @E?CT,
Konstantin Novoselov
bl layer of graphite) >t 31T ureeeff slell-dfdhe o -
|
(Graphene) |- Y dhldo GShIVIT U H (Flexible & transparent) dad 3¢ | |
- 3o 2010 A Nobel Prize
Iafedl 3cpee fag[d Iresahdl duedrsacel A
in Physics ATl
(Excellent electrical conductivity)
» cfeloh A, gobl 31T UThch. | « ATSHIAE, T, | « 1991 A Sumio lijima
BIdol slolledd | - Ihlel ol U2d Bl dBalIehIe
dodd eifds 9gd 3ifdfd (High tensile | Sioll-glalfeae] (GmaTeT) greT &l ITe|
(Carbon &U A HIST ATdT 8l
strength)« J&3 ddboildd fafdoct & 3feld | 3Meffeiah oioll-fdsiTel bl
Nanotube) sl fadovee Threl
(Nanotechnology) o 5T 3udivft 39fel fadeor 3TEE Fail
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¢ Diamond

< d"eel (Composition): 2t Carbon (C) & Soll g1dT &l

— Made entirely of pure carbon atoms.

~ Fedell (Structure): Y Carbon TS §¢ Folldhe 3D Ui (Network) alTdT &l

— Each carbon forms four bonds, creating a 3D rigid lattice.

< Boledl (Hardness): Jedt &1 Jgd dole Uarel; Mohs Scale = 10|

— Hardest natural substance; 10 on Mohs scale.

~r 0T (Properties): Non-conductor of electricity

Refractive Index = 2.42]

~» AP Bl BIeul (Reason for Brilliance):
Total Internal Reflection (JUT 3{Tdfeeh UeTadal)
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I
E

€ Graphite
-7 dfeal (Composition): IWTsC 8ff 2[c5 Carbon (C) & Fa1T EldT 8

— Graphite is also made of pure carbon atoms.

< dedell (Structure): YA Carbon dlel 3{cd UZATU3 & TSI EldT &
eadINeles U2d (Hexagonal Layers) Fa1TdT 8|

— Each carbon atom bonds with three others forming hexagonal layers.

~» @oledl (Hardness): Ig s1ed (Soft) 3ii¢ fddball EidT &l

— It Is soft and slippery to touch. i st

<7 0T (Properties)
Ig fdfd &1 38T AT5® (Good conductor of electricity) € 3112 HTHAT BT AT D 8

— Good conductor of electricity and heat.

<7 AT (Uses): Ufdles, @fddbe (lubricant), Sedals 3¢ dcdl 3 3ud9T €ldT 8
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Fullerene ((pc5dial)

. 7 Pelal (Fullerene) o &I Tdh HIET (Allotrope Of Carbon) 2|
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Fullerene Is An Allotrope Of Carbon, Similar To Diamond And Graphite.

+ ¢ SED] ol HATID! dTedohle Buckminster Fuller o5 oo U¢ 2T T &

It Is Named After The American Architect Buckminster Fuller, Who

Designed Geodesic Domes Resembling Its Structure.
. /7 Selh! HI1 1985 A dellfeldd Kroto, Curl 3 Smalley ol 1 eff

It Was Discovered In 1985 By Scientists Kroto, Curl, And Smalley, Who

Later Received The Nobel Prize In Chemistry (1996) For This Discovery.




1 he Nopbel Prize 1n
Chemlstry 1996

‘mnu ‘,"f .

7 '4;;\ -

-
-

Robert F. Curl Jr. Sir Harold W. Kroto Richard E. Smalley

Prize share: 1/3 Prize share: 1/3 Prize share: 1/3
-
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. A Ufdes posdlol & Ceo (Buckminsterfullerene)!

The Most Famous Fullerene Is C¢o, Also Called Buckminsterfullerene.
+ Cgo A 5 60 PBIdel GZATU] E1d & il Uh Pedlcs uid! Tedsll (Soccer-ball Like Structure) SaiTd &l

Ceo Consists Of 60 Carbon Atoms Arranged In A Soccer-ball-like Pattern With 12 Pentagons And 20 Hexagons.

’-\-.
-_‘.\ .\\\.\
/. " \ '\_‘.‘.
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|

Buckminsterfullerene



Covalent

Buckminsterfullerene




v TGRSV ENER AR ENEIET ¢ CARBON AND ITS COMPOUNDS (e 3R 363 difirer)

Aliphatic [ Acyclic (Efe®es [ 3mfeds) / Cyclic (Thia)

Saturated Unsaturated

(FHqa)

Heterocyeclic Homocyeclic

(CLLEIETD, GLEIETD),

et e

Aromatic Non-Aromatic

(Foifela) (3rgvTfela)

Alkanes Alkenes

(Tobod) (vohlal)
C—C Le={, C=C
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fdq (Points) @ Alkane (Todbol) ¢ Alkene (To<blar) ¢ Alkyne (Coohrsdl)
1. §¢if B yopfd BHIDB ThD g Cdh g5 a¢J T feues d¢

Nature Of Bonds Only Single Bonds One Double Bond One Triple Bond
2. ATATT A

General Formula CnH2n+2 CnH2n CnHZn—Z
3. AqddI dqud g 3

Saturation Saturated Unsaturated Unsaturated

Ethane CH, Ethene CH, Ethyne CH,

) L

H—C—C—H C=C H—(=C—H
-] /7N
H H H H
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faeryar Saturated Hydrocarbon Unsaturated Hydrocarbon
(Feature) (Aq grsgidbrdal) (3r&q ETe3IhIdal)
Hydrocarbons containing only Hydrocarbons containing
qfamT
single C-C bonds. double (C=C) or triple (C=C) bonds.
(Definition)
hd™ T C—C ¢ dlcod glsglchldall gd (C=C) U1 e (C=C) d¢ dTes glgsihlddl|
1o A Alkenes —
Alkanes —
(General Formula) Alkynes —
Hybridization Sp2 (In Alkenes)
: Sp? Hybridized Carbon Atoms
(HseoTan) Sp (In Alkynes)
Bond nature
. Only single bonds (c-bonds) One or more multiple bonds (1 + ¢ bonds)
(Feret Uopfa)
Reactivity
Less reactive (comparatively stable) More reactive (due to ™ bonds)

(ufdfesareftesdr)




Methane

Ethane

Propane

Butane

Pentane

Hexane

C.H

C.H

C H
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formula

Methane
Ethane

Propane

Butane

Pentane

Hexane

CH.
C2H6
C.H,
C4HZO
CSH12
C.H,,

Heptane
Octane

Nonane

Decane

Icosane

Triacontane

Molecular |
formula

C7H16
CBHIS
C9H20
ClO HZZ

CaoHys
C..H

307762
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Molecular Formula
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Name

[ @ CARBON AND ITS COMPOUNDS (aFTa= 3fR 39 zifiren)

Structural Formula (F236m)

C,H. Ethene [ B2fiaT (Ethylene [ Tf®ieT) H,C=CH,

C.H, Propene [ Wil (Propylene [ Mifdaiet) CH3;—CH=CH;

C.H; Butene [ I¢IaT (Butylene [ ffe1aT) CH;—CH,—CH=CH, (1-Butene)
C-H., Pentene [ 9¢l< CH;—CH,—CH,—CH=CH,
C.H,, Hexene [ ErefiaT CH;—CH,~CH,—CH,-CH=CH,
C.H,. Heptene [ e&id CH;—(CH,),—~CH=CH,
CsH¢ Octene / Tl CH;—(CH,)s—CH=CH,
CoH. ¢ Nonene / siifalal CH5;—(CH,)s—CH=CH.,
C.H., Decene [ sf&d CH;—(CH,),—CH=CH,
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First 10 Alkynes

Molecular Formula

Name (aTH)

Structural Formula

C,H, Ethyne [ TSl (Acetylene [ TEHIfE®IT) HC=CH

C;H, Propyne [ MUTSd CH;—C=CH

C.H, Butyne [ J€Tsdl (1-Butyne or 2-Butyne) CH;—-CH,—C=CH (1-Butyne)
C:sH; Pentyne [ 9eTgal CH;-CH,—-CH,—C=CH
CcHyo Hexyne [ TSl CH,—(CH,);—C=CH

C. H., Heptyne [ €&T8d CH,—(CH,),—~C=CH
CqHy, Octyne [ 3{TdeTgal CH,—(CH,)s—C=CH
CoH,. Nonyne [ sisiTgsl CH;—(CH,),~C=CH
C,oH.s Decyne [ sdTSd CH,—(CH,),—C=CH
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Which of the following options shows the correct descending order of hydrogen

atoms?

(A) UcchisH, Qﬁﬁ?, t{@h‘-—r / Alkyne, Alkene, Alkene
(B) Ueehed, UeehTe, Ucehld / Alkyl, Alkyne, Alkyne

(C) QWﬁT{, UcchlgH, Qﬁh‘-—f / Alkene, Alkyne, Alkene
(D) Ueeh, Ueehl, Ueahtad / Alkane, Alkene, Alkyne
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& Alkane (T&dbal) ¢ Alkene (Teblal) ¢ Alkyne (TobIsdl)
1. §&fT bt Uopfd hdcd Tohed e Th 590 §¢J TP feacs def

Nature of Only single bonds One double bond One triple bond

Bonds

2. AT A
General CnH2n+2 CnHZIl CnHZn—Z
Formula
3. dquddI g g g

Saturation Saturated Unsaturated Unsaturated

Ethane CH, Ethene CH, Ethyne CH,

H H H H
| L S ¢
;o Syl Sy ¢ C=( H—C(=C—H
| 2 N
H H H H
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Column 1 Column 11
- FHTH 3 e TS TN T o AT
A 1 | (Unsaturated 3 Carbon Chains With
(Propene)
(b)A-1,B-2,C -3 Double Bond)

(c) A-3,B-2,C-1 ’ ’ ‘
TCUeT aTwe o WY FHTH 3 HTaT HEGAT

TS

dA-2,B-1,C -3 B 2 | (Unsaturated 3 Carbon Chains With
(Propyne) .
Triple Bond)
c T . HdH 3 e qiS

(Propane) (Saturated 3 Carbon Bonds)
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w FAtTRad o & shid AT A11eh ST 178 87
=~ Which Of The Following Compounds Has A Double Bond?

RRB Group-D 11-10-2018 (Shift-IIT)

(A) TTUTSH / Propine
(B) T / Propanol

(C) T4t / Propene

(D) U / Propane
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Compound (Aif316) ; Type (Th1R) Molecular Formula (3T0Tfd® g3A)
Propane (W4sT) Alkane (Tedbdl, Single bond) C;3Hg
Propene (Wdist) Alkene (Ccxhiol, Double bond) CsHq
Propine (WUTS<) Alkyne (Coblgdl, Triple bond) C;H,

Propanol (W9&1T5) Alcohol (CobIgles, —OH group) C;HO

|
H—C=C—C—H
H
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Which is the electrical dot and cross structure of Ethane?

(C) n
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T —— aqes zmi'—r ster ohY TraTé 3 FTER Jgd shH & caa e
Y/ [RIRTU: 39 (Ethane), 32 (Ethene), 39S (Ethyne)

Arrange the following compounds in increasing order according to the length ot
their C—C bonds: Ethane, Ethene, Ethyne

(A) Ethyne < Ethene < Ethane / TS < Uefi < 0Aq
(B) Ethane < Ethene < Ethyne /t{ﬁ? < WA < TATSq
(C) Ethene < Ethyne < Ethane / BT < TATST < TAA
(D) Ethane < Ethyne < Ethene / T < TATST < VA
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TATTIddrI (Isomerism)
dg Tcel g fadd & It 3ifdhe il (compounds) &7 3T0Ifd® A (molecular formula) FHATS EIdT 6,

o>fdrol IoTch! HedelT (structure) T IOT (properties) 3c3IT-3(5T E1d 2|
— [somerism Is the phenomenon in which two or more compounds have the same molecular formula but different

structures or properties.

3¢TgeUl [ Example: H
CZH6O ‘-—\‘ \
H H - (\ - 0 — C - H
+ Ethanol (CH;CH,OH) | | _O- H H Y’ - |
- H-C— H H
+ Dimethyl Ether (CH;OCHj5) \ \

Gloll bT molecular formula T &, U dedoll AT
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nds) &7 HT0Tfd® A (molecular formula) JHATS EldT 8

osfdbel 3oTchl |
HedeT (st
structure) I7I[0T (properties) 3(3IT-3IT Eld &
|

Filling the remaining valeti=rs
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& Alicyclic Hydrocarbons (BfHTsfFd & gTeglcbldol)
- d gTsgldld ol foiold ool U] 297 (closed chain) & &U & Ug & ofdsol 3o1d eieadr (Aromaticity) o &I,
35t Alicyclic Hydrocarbons (CfaTsfade gTEgidbIdel) chal Hildl &l

— These are cyclic compounds having carbon atoms arranged in rings, but they are non-aromatic in nature.

(& General Formula (HTATT gA):

IﬁP anZn
g Alkenes WdT gl EIdT €, Udq Tgl Haft §¢f single (THS) E1d B
(It resembles alkenes in formula but all bonds are single covalent.) EE
» ,-""'f \\'\

H,C CH,

2
C

A \
/I:E\ H,C——CH; HE'::\’/ \\/GHE § [‘: i
2 2

""\\ //"
HEC_GHE HEC_CHE HEC_CHE Eg
cyclopropane cyclobutane cyclopentane cyclohexane
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Which Of The Following Is The Formula Of Cyclohexane?

RRB Group-D - 02/09/2022 (Shift-I)

(a) CeH12 H H

(b) CsH14 \ /C\ /

(c) CeHio H—2~C C—H

(d) CeHe t / \ t

cyclohexane
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Ho
N

A H,C CH,

2
C
H,C——CH; HEE/ \GHE ‘ |

M
- H,C CH
A A
HEG_GHE HEC_CHE HEC_CHE HE
cyclopropane cyclobutane cyclopentane cyclohexane
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Aliphatic [ Acyclic (Efe®es [ 3mfeds) / Cyclic (Thia)

Saturated Unsaturated

(FHqa)

Heterocyeclic Homocyeclic

(CLLEIETD, GLEIETD),

et e

Aromatic Non-Aromatic

(Foifela) (3rgvTfela)

Alkanes Alkenes

(Tobod) (vohlal)
C—C Le={, C=C
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- Aromatic Hydrocarbons (QUT@?I R EAGICG),
d dIfNeh & footd Teh T 3ifeleh duftet 29T (Benzene Ring) g1t &

— Aromatic hydrocarbons are organic compounds that contain one or more benzene rings.

+ “Aroma” 2IG ohT 37ef “&ITel" g TRlfds UTeel & UTC ITC chs dIfIichi & fdeiy I7ef gicit &f|

— The term “aromatic” comes from the pleasant odor of some of these compounds discovered earlier.

. e e N /\/J\/\/

Benzene Naphthalene Benzolalpyrene

OCH;

/ '\}l ar M \_..

Benzaldehyde Anisole Vanillin
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CARBON AND ITS COMPOUNDS (e 3R 303 difirer)
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|
- duftel (Benzene) A A HIifeld EIEgIbIdo H - C\ /H

(Aromatic Hydrocarbon) €l

— Benzene Is the simplest aromatic hydrocarbon. \5 . C
- BB HTUTAD & (Molecular Formula) & CeHsl J/ H

. 58 1845 & Michael Faraday o FIoiT 21T, 3¢

1865 A August Kekulé o s&dh! {291 deel Uedrfdd ot effi

- duflel i 6 WIdet UZATY] (Carbon atoms) 312 6 gT8gIutel YeATY] (Hydrogen atoms) g1d €|

- Hafl DIl UZA] sp? hybridized g1d 2

- SufleT 3 3 T (Single) 3iiC 3 fg-delsT (Double bonds) Eld g, B3fdbel Fieft def TdHTeT 3aTs & Eld & adifds Soldi Resonance
(3regeTe) ENc €l

— Its molecular formula is C.H,. \
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. fobarefta eldlE (Functional Group)
dg SHATU] IT USATUI3T ohT &g EIdT & Uil foheft Tfolch & eramrafated 0T (chemical properties) &1 foielffdd edr &

— A functional group i1s an atom or group of atoms that determines the characteristic chemical properties of an organic

compound.

HYDROCARBONS

AROMAT\CS

OTHER




Class of
compounds

Alkanes

Alkenes

Alkynes

Arenes

Halides

Alcohols

Aldehydes

Ketones

Nitriles

Ethers

Functional

group
structure

X
(X=F,Cl,Br,]I)

IUPAC

group
prefix

halo-

hydroxy-

formyl,
Or 0XO0

OX0-

cyano

alkoxy-

IUPAC

group
suffix

-dll€

-€IE

-yne

-0OI1C

nitrile

Example

Butane,
CH3(CHz)2CHs3

But-1-ene,
CH.=CHCH,CH-

But-1-yne,
CH=CCH,CH,;

Benzene, @

1-Bromobutane,
CH,(CH,),CH,Br

Butan-2-ol,
CH;CH,CHOHCH,
Butanal,
CH,(CH,),CHO

Butan-2-one,
CH,CH,COCH,

Pentanenitrile,
CH,CH,CH,CH,CN

Ethoxyethane,
CH,CH,OCH,CH,
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Carboxylic -COOH carboxy -01c acid Butanoic acid,
E:l.l:idS EH-}{EHJ];QG;H
Carboxylate -COO~ - -pate Sodium butanoate,
lons EHq{EHg}IgEGE Na'
Esters -COOR alkoxycarbonyl | -oate Methyl propanoate,
CH,;CH,COOCH,
Acyl halides -COX halocarbonyl -oyl halide Butanoyl chloride,
(X=F,Cl,Br,Ij CH;(CH,),COCI
Amines -NH,, amino- -amine Jutan -2-amine.,
>NH,>N- CH;CHNH,CH,CH;
Amides -CONH,, -carbamoyl -amide Butanamide,
-CONHR, CH,(CH;),CONH-
-CONR,;
Nitro -NO, nitro - 1-Nitrobutane,
compounds CH;(CH;)3NO2
Sulphonic ->0.H sulpho sulphonic Methylsulphonic acid
acids acid CH,SO.H
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& FreaferRae st gifera SAITTQ1 / Match the following,

a) I-A, II-B, III-C, IV-E, V-D
(@) IR / Compound “1H / Name
(B) I-D, II-C, III-A, IV-B, V-E

I. CeHo

(O) I-D, II-C, I1I-E, IV-B, V-A

11. H2C = CH2

(D) I-B, II-D, III-C, IV-E, V-A
111. CH3-CHO C. W‘i‘f?&'iﬂ'l"s'g / Acetaldehyde

IV. CH3COCH3 D. U= / Ethylene

V. CH3CH3 E. Q‘Fﬁﬁ?/ Acetone
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H i g9 TEH T &-

does not contain carbonyl group.

RRB Group-D 28-09-2018 (Shift-I)

(A) shiei= / Ketone

(B) ST TIEE / Carboxyl Acid

(C) UIATE / Ethanol
(D) Uiee813S / Aldehyde
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V Y TohATcHS HHz STEH Uk | 3T1ereh SATa T U (U1 T &, HEATA Bl

Such functional groups which contain more than one oxygen atom are called

(A) W‘tﬁﬂ / Alcohol

(B) RIS [eTeh 3TFe / Carboxylic Acid

(C) UieeaT3s / Aldehyde

(D) shiei= / Ketone
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ﬁmﬁ%?raﬁuﬁ%mzﬁﬁq / Match the following: /

%mmwg/ functional group HHE hl ATH / group name
1.COOH a.UtCY / ester

ii. R-CO-R b. SIS / ketone

. COOR c. RTATTFATeTeh 37T / carboxylic acid

(A) I-A, II-B, I11-C
(B) I-C, 1I-A, III-B
(C) I-A, II-C, I1I-B

(D) I-C, II-B, I1I-A
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fAdst (Methane)
» g Cohol AUt BT U TS gl Ug Th hIdfaich I gl g ATl I1d o 71 & oft AT ATdT &1 It is the first member of the alkane

series. It Is an organic gas. It is also known as marsh gas.

«  JTohfdoh &U & g dfeoidl o fatresl & Utd ot ATl 81 It is obtained naturally from the decomposition of vegetables.
« JINTRMAT & Tg ST CHtee bl ASIATSH o AT ITH dhddh Ut fhdT SiTdT &1 In the laboratory it is obtained by heating

Sodium Acetate With Sodalime.

NaOH(CaO)
heat

CH, + CO, .

CH,COONa

Sodium ethanoate
or Sodium acetate




- CARBON AND ITS COMPOUNDS (&Tei= 3R 38 Iifireh)

fRAdst (Methane)
» CHfAfT PpIafss U ded bl Ufdfobar & aamurfdes Tae ue fAeel Urtd fadr HTdl 81 Methane Is Obtained On A

Commercial Scale By The Reaction Of Water On Aluminium Carbide.

Al,C; + H,O — AI(OH), + CH,
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fRAdst (Methane)

<7 IE UTpfdd I (Natural Gas) T UHE 3dId 8|

it is the main component of natural gas.

S SAA Ug BIHIT 90% HATAT A IufeRld (present) TedT 8|

It is present in it in about 90% proportion.

7 Ig &dl (Air) & el fAoche T fdemics fASor (Explosive mixture) SoiTdl gl
It forms an explosive mixture with air.

77 SdD]! HTpfad AATATEH G DI (Tetrahedral shape) gldl 2l

Its shape is tetrahedral.
7 eI delf & o1 BT h1uT109° 28’ (bond angle) 1dT 8|

The angle between its bonds is 109° 28’
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@ CARBON AND ITS COMPOUNDS (& 3i 38 difirer)
vfifesst (Ethylene)

. g Vochlel Aoft BT YAA ST 21 YNITeTHT A TifHol dollol b fHT ZATES Coblalsd daT 3ifdd
ATAT A Hlog, ACHY[RD 313 B 170°C U2 IS BT SITdT 1 SHDBT IUANT Ul 1efiel wslfec e dolal,
e NG dollol, faQda b dU A 3iTareft Tefifcdel TaTosT 3coo] deal 3Tfe F EldT 81 It is the first

member of the alkene series. To prepare ethylene in the laboratory, ethyl alcohol and a large

quantity of concentrated sulfuric acid are heated at 170°C. It is used in making

polyethylene plastic, mustard gas, as an anesthetic, producing oxy ethylene flame, etc.

H\(%‘_‘?ﬁ /H Conc. H,50,

/g;\ Ethyl alcohol Fthene Water

133.9
H o H
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N % wR Y

vHfESlsT (Acetylene)
Waler
= g Coohlsel YUft BT Yefdt 2eed 1 5& TIPTRe H hfcaddl Halss U Acctylenc
e oics bl ufdfebdr grer S&Irdt SrdT &1 It is the first member of the
alkyne series. It is made in the laboratory by reacting water /‘J'ﬂff-
Sand ety Water

with calcium carbide.

« DI U Yeblel Ideel dbedl, FYL dolldl, [Addd & &4 A,
T3t B BIea oiza A, Avflel S HeSTU A, T=1 Bl B HAA
&9 & UbIa 31fe A a1 81 sachl o1 3RSt datfaes fdedet o &
2T It is used to produce light, make camphor, as an anesthetic, in
cutting and joining metals, in the synthesis of benzene, in

artificial ripening of raw fruits, etc. It was discovered by American

scientist Wilson.
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GAS WELDING

-
-
| —

ACETYLENE

UN 1001

NET WEGHT Slag
25 KG

G e e e -
- -

CxH>

Acetylene Oxygen

\ Filler rod
Primary
combustion

/ Molten weld metal

Base Metal

Protection

envelope\
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aolel Folel drdel (Chloro fluoro carbon)
&fto TWHO 10 T UT &U aeadlel Tealel dbidel (Chloro

fluoro carbon) &ldl &l The full form of CFC is chloro
fluoro carbon.

» g FAILNol, TSIl delT bldel ZATUI3T o UMb bl
dgca glltis o composition of compounds of
chlorine, fluorine and carbon atoms.

« g 3Vlel Ugd & 20T & AgcayUf 8ffdahT folaTdr gl it
plays an important role in the depletion of the

ozone layer.
210 TWHO 20 I T 3ITeT (Freon) eft eI ATATE | CFC

IS also known as Freon.

5

Chlorofluorocarbons (CFCs) /

= : = | E;‘.-.—-———-—'_"-"“‘—-3
I
Developed during the 1930s ——
and used extensively in b
. " g » e .,-‘
aerosols, air conditioners, —_—
refrigerators, solvents and &

gas-blown plastics.

They are extremely stable
and inert and were used to

replace earlier coolants that
caused explosions.

In the troposphere they are
indestructible and insoluble
in water, however...




The ozone layer depletion

Ozone (03) Oxygen (0y)

CFC molecule
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monoxide (CIO)
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SATES Codlgld (Ethyl Alcohol)
« JgUD JIelel gd &, Ul 3icdfelh vacdaiefted gldT gl It is a colorless liquid, which is highly flammable.

» 32D Ylel & HATeld 2IEie H Idulell UST Eidt &1 S hI2UT STl IUNT ATcdh gd IT IRTd (wine) o &U A fddT ATdT 8l

Drinking it causes excitement in the human body. That is why it is used as an intoxicating liquid or wine.

» g B3l d Eelddch 3Hallull & UTtd fasam ATdT &l It is obtained from fruits and starchy grains.

glucose @—— >  ethanol + carbon dioxide

C.H, 0,

5 12 2C2HEOH{E=:1} T 2(:02(5'51}

aq)
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SYTSH Coblgld (Ethyl Alcohol)
« 3IEIITh Efc & &bl 3dIca fdhudal fafe) grer

T AT 8l Industrially, it Is produced by

Milling Liquefaction

Add water
and cook

Grind to
meal

o Fermentation Saccharification
» SHADI YN Alce d gdTs JIglull i geiel ob & J, Break Break
sugar t.II:n starch to
qrecefds ATeel dallal A, 39 d 3 GaTfoeld Uaref ethano Sugar

dollal &, 2IeTd 31f¢ o folaTfur f fasdm ATAT &1 It is Distillation Denaturation
, : : : Evaporate Make H
used as fuel in motor and airplanes, in making cmfd"ednse { l indrinkable &I

transparent soap, in making perfumes and
other fragrant substances, in the manufacture

of liquor etc.
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Ethanol (C,H;OH) DENATURED ALCOHOL

Commercial Alcohol [ ATTHAAP HBIED —

- Made unfit for drinking by adding: p=e
= Uil T of FolTol & fAT S fRASTAT ATdT & B b c—
Zr Copper sulphate ( cuso, ) (for colour [ 231 & fe5T) S ‘ |
o Pyridine CsHsN. (foul smell [ ¢3fef & f5T) ‘ (
Denatured
» This process is called Denaturation of alcohol. sd UfchdT bl Alcohol \
)

feplgcs &I fdpdideeul (Denaturation) dgd &l
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Ethanol Blending Petrol

- Ethanol blending means mixing ethanol (C,HsOH) with petrol in a fixed proportion
(Ethanol blending T AdSd & — Ugies & fAfd 3efuld & Ethanol (C,HsOH) fA®Ta)|

» Example: E10 fuel = 10% ethanol + 90% petrol ((1d E10 fuel = 10% TASTS + 90% UIS) |
¢ Ethanol is made from sugarcane, molasses, maize, wheat, rice etc.

(Ethanol IT=TT, 2ffeT, dardbl, g, TTdes 3Mfe & FeITdT ATdT 8)| ‘ \ i \

<7 Ethanol Blending Programme (EBP) launched in 2003

(Ethanol Blending Programme 3Tgd A 2003 H 2[& g3T) |

27 + Current blending: ~10% (dddTel & ~10% blending &l bt &)1
-7 Target: 20% blending by 2025-26 (E20 fuel)

(e38%: 2025-26 A 20% blending Tsil E20 fuel)|




ETHANOL-
BLENDED

PETROL r’/~ -
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. S AT Uged hebal b dulel JHTEdToT & FolldT IIIT &[Tl ST IUINT Ugles b ATl AT selol db &U &, A T Tollol A
der arfaier 31 & fas s b &U & EidT &l It was first made from the distillate of wood. It is used as fuel mixed with

petrol, in making artificial colors and as a solvent for varnish etc.

Methanol for industrial
applications

Biomass, Biogas

Pyroligneaus
D e-.s:[:»“i_ 25 2
Distribution

rithacth

Methanol for residential
applications - CHP

~ 18 Ta

Methanol
production plant

Electrolysis

Methanol
refueling station

————
=i = oy Renewable

electricity
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Methanol (CH30H) =P —.‘

» 27 Methanol (CH;OH) is also called ‘wood spirit’.

Methanol (CH;OH) &I ‘wood spirit’ 3ff gl TITdT &l —
Methanol
» 7 Earlier it was produced by destructive distillation of wood. CH 30H
Ugo sdl dchsl & fdeddTaaTed 3MTadst (destructive distillation) g1 Ut foodT
uITdT 2T
Zn0—-Cre03,573-673K

CO + 2H,

Modern Production [ mqﬁﬁm 200-300 atm 7 CH3OH

» ¢ Today, methanol is mainly produced by catalytic hydrogenation of CO.

HTAH® Methanol I&Id: CO (carbon monoxide) & catalytic hydrogenation &

ST ST &
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fRAATES Cobiglcd (Methyl Alcohol)

. g Th fANesT ¢d EidT &, fo1eionl Jiel 2I2Td i deg Eldl gl S&ich ddol & odfch e &1 TiTdl & deiT 3Hfeieh A7 & Ut &l & Hc
ddh oft 8 dobdl g1 Tgdiodt ereTa Ul ares! &bt 3ifelahier 9 seft faemges Codblgics o dhIeul gldl &l It is a poisonous liquid

which smells like alcohol. Its consumption can make a person blind and drinking in large quantity can even lead to

death. Most of the deaths of people who drink poisonous liquor are due to this methyl alcohol.

Methanol

‘ i .
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SCIENCE g

Methanol (CH;OH) s
Properties [ J0Terd
- Methanol is a colourless liquid (Methanol T 9TElel dea o) | -——
. Methanol
- Boiling point = 337 K (S&chl rdaTich = 337K &)
Toxicity / faSThdI

- Methanol is highly poisonous in nature (Methanol ZdaiTd & 3fcaféles ST gidT18)!

- Even small quantity ingestion — blindness (28It ATAT &1 Adel — 3ielcd Ul e dbdl &)l

- Large quantity ingestion — death (3{feld HATAT BT Aol — F DT BIeUT dof Hbdl &)

POISON

Uses [ 3TTI9T
- Used as a solvent in paints and varnishes (Ig U¢ 3{I¢ difefel & fao1dd & &U & TN Eldr )|

. Chiefly used for making formaldehyde CH,0 (F&Id: 8T WANT formaldehyde allal & fasdT AITdT 8)|
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NV ERENE T @ CARBON AND ITS COMPOUNDS (s 3R 5w aifire)
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sfel@lel ISTsPhI® (Ethylene Glycol)
UE U STSgTefach UohIgics & dell 3ol Hid TdTe & hIeUT 8 ofld & Yobld WTd &l 68 Uel 3 fgafich ohdl ohial & fo3d

S bl IUTNT bl b efedee] H fhAT ATdl & | It is a dihydric alcohol and is called by this name because of its sweet

taste. It is used in the radiators of cars to reduce the freezing point in cold regions.
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PAINTS

ANTIFREEZE
- Prevents freezing in | @HVChernlcak | . Enh:-:xpces visc?sit){ and

engines, ensuring optimal stability, contributing to

performance in cold smooth application and
durable finishes.

climates.
;—{O\/\

‘casind'w il
ay ACS l @91 72 ?;8911132 ¢
Qg% ccccc ALS C" ;:"
93%9 s ﬁ
\ Ethy|ene Glycol T — PURE 100% S ===

n. ;a, . . — =
ey C2H602 :\‘A;%g;g%‘ 1 ETHYLENE GLYCOL i 24 af |

MW. = 62.07 maghp‘”' * |

HYDRAULIC

BRAKE FLUIDS PLASTICS, FILMS

- Maintains brake system - « Forms the base for
integrity and polymers, creating
responsiveness through versatile materials for
temperature stability. various applications.




N[l RV LN A EEIECTS  ®.  CARBON AND ITS COMPOUNDS (aTef ofiz 56@ difirer)
ffoaeia (Glycerol) .
| | |
v H—C ——C —C — H
. g CISETS3h Coohigics Ufl &1 Ui Tced &l Ig Wiol ol | | |
OH O+ OHd
crsgrssiadd] odool gl s&dhl U olld (Commercial Glveorol
Name) TT3&dtal (Glycerine) €1 It is a major member of KNOW THE

g,  CURES
WP MOUTH ULCERS

KEEPS SKIN .Y 10 “SES
OF

the trinydric alcohol series. It is a trihydroxy derivative 'W=URIZEE

of propane. Its commercial name is glycerin.

-~ '

+ g IHch AT H 2lahhe o fahbfudd €led (Fermented sugar

KEEPS FEET : e USE IN A
. - - , CRACK-FREE rONES GLYCER ocvenre  HOMEMADE MAKEU
solution) deT Zoh (Blood) A 3{cd ATAT & UTIT ATAT &l It is Rl RN hiiaiondls SETTING SPRAY
found in free state in small quantities in fermented ‘ ' 3 b 7

MAKES LIPS

sugar solution and blood. b4 SOFT AND SUPPLE
n IMPROVES BRIGHTENS  PREVENTS

PSORIASIS AND YOUR NAILS  DRY ANDO ‘
ECZEMA FRIZZY HAIR



NCERT Science BY - Harish Sir

R = 5

FHIeIhIH Toh 2ITElaT, Htat It arest 3gatefies daees &
T2
Chloroform is a colorless, sweet-smelling, volatile liquid.
IUPAC olTd]  [GIsdroalelHtdel — IUPAC name: Trichloromethane.
ZIAIfaice A  CHCl; — Chemical formula: CHCI,.
ATSE goddATal  [@J13HIT 119.38 g-'mol™ — Molar mass = 119.38 g-mol ™.
daeialich (bp) = 61.2 °C — Boiling point = 61.2 °C.
fAselich (mp) = -63 °C — Melting point = -63 °C.
Jrer Aot fafelse J1ef — Characteristic sweet odor.

hald dbldel sp® glsfdsisvs — Central carbon is sp?
HEHEEESEE!

hybridized.

"“loo

@ CARBON AND ITS COMPOUNDS (s 3R 5a difiier)

W Solvent used in dental endodontx

»locedures for the softening ard
emoval of root canal fllings

For professional dental use only :-

Contains ; Chioroform 99% mn

vt ¥
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