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" KEY CONCEPTS
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W | Property of carbon to I |
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. * Tetravalency | Shared pair
: Carbon has valency 4. | of electrons
I It forms four bonds. |
— ol Y R :
! ~—-— STRUCTURES TO REMEMBER - - _
| | % Covalent Bond l ; A
o E Carbon forms covalent | | Ethane (C.Hg) . Ethanol (CaHsOH) |
= N bonds by sharin.g electrons. ' i T Ii{ H O H : |
| e o e T j : ' | |
|_o | * Hydrocarbons il H=C—CHl U E—E—0o=W |
- ! &mpﬂwwls of carbon | ' |!‘| Il'l |'}'| |!1 -I
= VG s o See U0 G Wy s B W |
— | % Ethanol | Et?::o:ng;lf- : Propane (C3Hg) !
[ : An alcohol used as a 5 2 : Ny i
— fuel and in medicines. [+ H © | 25 1B ‘|
| —————————— | l e C—=C=C=H 5
Lo | # Ethanoic Acid s et e
tl An organic acid found Il H : HE H I
' SOAP MOLECULE (MICELLE) p— e e
e ( DIEMDND ) *’ GRAPHITE ) C+ 0, — (O, + Heat
G{ ?P 3 Carbon burns in
H hili
— Q.\ /@ —> (ﬂfﬁ) 5 ? oxygen to form
ClllfDnr't " S j 4 carbon dioxide
5 : - \\C) — Hﬂdraphuhlc i 4 with heat.
G{’ (5 2’;@ (tail) | ORGANIC MOLECULES
| -y # Hardest matural ml;stnm  Soft and slippery c
b R B e ; » Transparent » (Good conductor of © C—C—=C—C \C_C
=4 | I Sm.pr moh:c.ulzs form ricallest and. : . U‘S:i Ené:&wtﬂ:m_{ : e.le.c.i:r[cit-j Cf
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@ Carbon is an element of

tmmense significance.

L

Carbon

U L

= O Food, clothes, medicines, books \ Importanfc?
and living structures are _
— | - ~
Qe Aas * Versatile
Element
Q Earth’s crust contains only - S
0.02% crbn, s
DA e compounds.
8 @ Atmosphere contains 10.03% P e ‘j
carbon_dioxide. -~ 6O, , Basis of )
- Life

@ Carbon occurs in minerals,
carbonates, hydrogencarbonates,

P.fil and Eef:roleum.’
' . S Forms in Nature Z 4+
r

f o

Essential for all
living organisms
and life processes.

v El%t [ . Carbon exists in |
ementa !
- Q Eohm " ‘elemental and ' combined t
o = —— form. |
A\
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~ BONDING IN CARBON - =

@) COVALENT BOND

Sharmg
makes
Carbon

Special! ¢

@ P NN @ -{}
SECTION 17? Ionic vs Carbon Compounds Jﬁ

”

Ionic Compounds

Carbon Compounds

@ Hiﬂh me[ﬁng & boE[hﬂ
Points

solution/molten state

00

f"']ilﬂ

® Poor conductors ¢
of elec.tnm’cg

L | R R S R R = g
| : | . @ Low me.l'.fmg & (AR
i@i @ Conduct electricity in (', boiling points -‘;; =22

® Weak intermolecular !z@‘w @

farces o ¥ ‘:@
-~ %SECTION 2; Wha Carbon Does Not Form Tons ?

” > @ =
Carbon w 4 valence ¢ Gaining 4 E Losing 4 .Sha.r“es
atomic  electrons electrons electrons o l TR

number = 6 [ —>|  difficult [>| requires huge >
9 § instead.
K,GH e energy (\9
| R J©\?‘ @ :
i "l.\ /!’
30 \ >,

i l1 1 A b ] |
A = . A rl

EE
<+ Bonds

i? Carbon shares,

connects and

c:reates_." Q?
- @ Dia.gramDidi o =

He + oH

Carbon - Hﬂdmgen bond

(in methane)

H, molecule

I

|

i

|

|

|

|

b |
Hi:)H :[
(Shared. pair |
:

|

|

of eiecfrans)

— Nl e

~—1 REMEMBER ! — . __ _ :

|[ Cﬂ.f‘bﬂﬂ PFE)CE.FS sharmg

' electrons, not gaining - ()|

| or Eosing them. |




5+ EXAMPLES OF +. %2

(CD Hydrogen (H,)

® Shares one pair of electrons.

@ Single covalent bond.
%} Single Bond <§

Electron-dot structure:

H Each H
needs 1
; electron
Structural formula: to be
stable. ¢
H—H - ee
&

f Nitrogen (N,)

@ Shares three pairs of electrons.
@ Triple bond.

%} Triple Bond <§

AT

. COVALENT BONDING

@ Oxygen (0,)

© Shares two pairs of electrons.

@ Double bond.
%; Double Bond g <

Electron-dot structure:

E T
O 2 Df O Each 0
of o 0 needs 2
electrons
Structural formula.: to be
O O stable.

@ Methane (CH)

© Carbon is tetravalent.

© Shares four electrons with
hydragen atoms.

Electron-dot structure: p:-

" C shares i i
E[Ef-tl*ﬂn-"d.ot Stru.cturﬂ: | | E[e_ctron | i
e Rt
— 7 ~ | pairs with | |
QG/_?B_g ‘ | / /|__[\I . 4 H atoms | |
i: N | e N H: Each N L / to complete |
"G ¢ needs 3 = | its octet. |
b e ¥ electrons e e |
H |
g l .[ to be |
rEtelaordh: Sttble' v Structural formula: H — (|: —H
J e
————— S QUICK REVISION 3------:

Covalent compounds are
poor conductors of electricity.

\
r
!
|
|
J
!

9
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@ Each carbon bonded to

L
b

faur carbon atoms.

5 Rigid three -dimensional

structure.

5 Hardesia substance known.

../JI \n

= ) DIAMOND vs GRAPHITE { =

@ Each carbon bonded to

three carbon atoms.

(0] HEKG.HOM!. arri angement.

@ Smooth and SIEEEerLJ.

o Good conductor of
electricitg.

: ﬁ Different arrangement of carbon atoms |

e -
Property Diamond Graphife.
Sirz 3D tetrahedral ."_a.Here.d hexaﬁuml
@ E structure structure
:Hﬁ@ Hardness Extremely hard Soft and slippery
Electrical Does not conduct Good conductor of
: Cunducfiuitg Eiectricif:g a[acfric[tg
Verg high
tEmpera.tur&)
‘zﬂg Appea.mnce Trans,::ar:ent and Black to 5’re.y
N+ brilliant and opaque
o o
B e T e

N [ Examples:

y : Carbon nanotubes

p 0 A R T B R

- @ DiagramDidi

Diamond, Graphite,
Fullerenes, Graphene,

A N T
(3) | FULLERENES {

8

@ C-60 structure.
e Football - shaped

arrangement :

IDEaMﬂﬂd == Hm‘d

Graphite — Conducts
Q

7 Aﬂatrapes have

same element but

©

different pmperﬁes.

®

e s
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One element.
Countless
Compounds !

: T,
- | Why are carbon compounds so large in number? | =
@) CATENATION { = | Catematin |5 (% umcoc o
j / Abilit bon to link -

' o Carbon forms bonds with | ,t;ty i fagon, B 4 L (~ 348 kT mol™) J
! | with other carbon atoms. S e -
i other carbon atoms. |

| ca >

. @ Forms long chains, : i B

. branched chains and I Long i Branched | piik

! rings. : Chains | Chains ) "9

| : 1 - e

! ® Strong carbon-carbon ;l {? /G_@\
ot | -e-0-0-0-0- ~°~¢—O- R

et EEREe o ; ® 0—0
————————————— l T;%?_Carbon Skeletons: J :; B e

i

Branched Cham |

[ Rir}g _iStructure l !

Catenation -
leads to @

C
C and

( Open chain)

o Carbon valency = 4.
© Bonds with carbon,
hydrogen, oxygen,

nitrogen, sulphur
| and chiurine.: :

P — . o e e e =

|

1

|

|

and rinﬂs. I
- I

T e — — — — S —— — — ——

i 'ﬁ Catenation — forms chains |
|
|
\

This ability makes
carbon the basis of

an enormous number

of compounds !

— e e s e e = e e e s e e e e e e e e e e e e e e e e e e — — e e

'iﬁ? Result —
Large Molecules
+ Stable Compounds!

e ————— — — —— ——— — ——— — — — — — ———— — ——— — — —

@ DiagramDidi <~ —— M

$ Tetravalency
—> forms bonds

with many giemants ¢
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UNSATURATED CoMpouDs 22

‘Ii,@

Tt T e S

o

e @

SATURATED COMPOUNDS

UNSATURATED COM POUNDS

Q@ Only sEngl'.e bonds

between carbon atoms.

© Example: Ethane (C,H;)

@ Less reactive.

More
mu[ﬁp[e
bonds,

more

© Have at least one double
or triple bond between
carbon atoms.

o) Examples

~ Ethene (C, H4)
! - Ethyne (CIHS)

reacﬁvity I :

WV

I
|
I
|
|
|
|
I
I
I
I
I
I
I

© More reactive.

= | MOLECULAR STRUCTURES { =

ETHANE (C,H¢) ETHENE (C,H,) ETHYNE (C,H,) 2

el

H\ /H
H H . — 3 H—C=C—H

H H H H
SINGLE BOND DOUBLE BOND 1 TRIPLE BOND
(SATURATED) | ! (UNSATURATED) } (UNSATURATED)

& =—

v =

FAMILIES OF HYDROCARBONS { =

(1. ALKANES

2. ALKENES

%

3. ALKYNES

] &

o Saturated hgdmcarbons,
o Only single bonds.

o General formula: C H,,., |

1
|
|

Exa.mple Ethane (C,Hg) |

i o Unsaturated hgdrocarbans. ."

o At least one double bond. |

' o General farmu[a i Hzn

Exo.mpie Ethene (C H3 )

o Unsaturated hgdmcarbans.
o At least one trEp[e. bond.
o General formula: C H,,_,

| Example: Ethyne (C,H,)

® Q | H H
N 74
@ {li _ & i /CZC\ | h=C=6—H

@ Q | H H |
| (Al single bonds) ( (One double bmd} S lopetple bnd)
Fapm o i, ~ ey ol \ ¥ — e —mm——————— g %
: BOND DIFFERENCE ll ( QUICK MEMORY 5"\ | i? KEY POINT ;

i on S - |
1 GSC" fsm;tﬂl—;;e ;ﬁ | r‘ﬁ S lg}_-_?iturate 4 74 : Saturated compounds are ! I~
] Tk ([ A more stable and less reactive, |/
. C=C = Double bond | ¥ V) ) | |
4 (Unsaturated) | | : ¢ | while unsaturated compounds | @
i . 7| Double/ Triple = ) | T 0 ¢
| C = C e 8 Trw_p_le bond. | e U t t d o | are more reactive 0 |
!,\H (Unsaturated) U foarugates ‘I.z’l '\ mu.l'.tip[e bonds. QQJ
"- - @ DiagramDidi ©
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»~ FUNCTIONAL GROUPS & °
HOMOLOGOUS SERIES

Or‘ga_nm
ChEMfory
mﬂde éas y /

*

¥

— | 2. HETEROATOMS{ ~- %fi, >

&

A

. Atoms other than carbon and hydrogen
present in organic compounds are called

heteroatoms.
v

[ Common Hetemm‘:nmsj

|
Oxggan Nitmﬂe:n Sulphur Habgms
(F,CL,Br,I) |
|

: ﬁ Heteroatoms often replace hydrogen
atoms in carbon compounds and change

their properties.

———— —— —— — ———— —— — —— — — T — — — —— —

*
| |
|
|
|
]

| A homol'.aguus series s a fa.mi[g of ﬂr‘gani_c

v i

= - -¢. “+
5 1L_FUNCT|0NAL GROQP_S_____{} = 7o
f Functional Group Symbol General Formula Example ]
BT i 1 Aleeliol — OH 5 ofl CH;—CH,—OH
' chemical | (Ethanol)
" behaviour l 0 ”
of organic | | @ Aldehyde —CHO g e CHy; —C—H
| R—C—H
compounds (Ethanal)
Idepends on | 0 0
their 1| o Ketone = (— R I R EHa— = CH,
" | N C e !
| furl,itm:al . (Propanone)
[ rouwps. 1
plotss 0 0
. 9| @ Carboxylic acid | —COOH =t —on CH;—C —OH
(Ethanoic acid)
@ Halo compounds | —CL /—Br R=X CHy—CH, = Cl
\_ = CIE By (Chloroethane) p

| 3. HOMOLOGOUS SERIES { =

B

compounds having the same functional group
and similar chemical properties.

A

© All members have the same functional group.
@ Successive members differ by —CH,— unit.
@ They have similar chemical properties.

@ Physical properties change gradually.

| Example:

Alkenes (one double bond) -
;;Generaf_ formula: C.H,, ,
E&ELE—S.: ELA Nl B Al
Ethene C,H, n=2 MeEa .y
Propene  C3H, n=3 } : differs by
Butene C.Hs n=4 | _—CHI— mt‘_,,"
e R . e e J

¥ QUICK CHECK

— e e e — — — —— — — — — — — — — — — — — — — — — e — — — —

e Alcohols contain —OH group. i ° ﬁldehgdas contain —CHO group. I o Carbaxglic acids contain —COOH gra:up,

T —— — — — ——— — — — — | —— — —— — ——— i — ———— ——— — — — — — — — - - —

- a DEagmmDEdE

M B Sy - T \‘E—\
iy the furctorst | [ RELATION BETWEEN STRUCTURE & PROPERTIES | )
U | — | . % SN
s Functional | D;ht:n;:fs _,| Affects | | Different = Sinilan, pii 8
Gr_‘"m"‘f g b Reacﬂvifi}{ y Uses ‘ Diﬁemﬂf fuﬂﬂﬁapnit

group = Diﬁmnf
Properties @

.

+




R

" CHEMICAL PROPERTIES

et O it

Carbon
.;;gmpuu.nds
show a variety
of chemical

reactions: !

v

eE e | o :
(1) COMBUSTION { (2) OXIDATION
Carbon compounds burn in oxygen to Alcohols can be oxidised to carboxylic acids.
Pmd.uce carbon dioxide, water, _he;l._t. o sl sl
and_light. | Using alkaline KMnO, |
. | i (Warm) :
| " Equations: | CH,-CH,~OH => _CHi—COOH
1; ;@ €~ &+ 0, = €0, 1 heat +ilight : F T g et - N T
I o CH, + 0, — €O, + H,0 + : : Usmg acldtfed. K 2enl, |
! hea,{: + hghf: ! L _{W“'m) 4
o Saturated hydrocarbons —> clean flame (i KMnO, ‘ E Acidified K,Cr,0, &
© Unsaturated compounds — yellow o Purple solution o Orange solution ‘
Smok_lj ﬂame decolourises. turns green. I
| @ Brown MnO, FI @ Indicates oxidation Z:g
| e forms. _ has occurred. d
| |
I : . s e o |
Clean flame E Yellow 50.‘;5 ﬁ E:izﬁ:: adds D e 0SS @> i
- T sl LW )
(3) ADDITION REACTION | 4- Q SUBSTITUTION REACTION { +
Unsaturated hydrocarbons add hydrogen In saturated hydrocarbons, one atom or
to form saturated hydrocarbons. | group of atoms is replaced by another atom
or group.
Gferaipieactiony = 020
f_(: I;| A H Catalyst $ 8 Example ( Halugenntmn of ﬂﬂﬁm‘lﬁ)
o > ik | i
ErE D el R A e R HC[ L
Example: . qr -
o A i * T ‘
Ni & ¥ & o =
TUE T W g H H
' Methan Chlori Chloro- Hydrogen
Ethﬂﬂ.ﬂ (C H4) Ethﬂ.ﬂﬂ (C H ) | E ; ik mt;;ig ci[grgg
e e e e i m | e T e e e ey =
( Addition occurs at double or ({_’?\ More chlorine can substitute further P,
L k‘&_:- f;rr.pl'.e bonds R Q?) | % hgdrugen.s fu form CHECIZ, CHCE3 a.nd CC[ Q;L«’)

| ‘4 COMBUSTION | f
o Burn in oxygen —»

|
Co,, HI heat |
I
I
|

acids. = I Saturated.
' |
e
) ] '|

2) OXIDATION | | (3 ADDITION . ‘4 SUBSTITUTION

\
|
|
o Alcohols oxidise | | o Unsaturated + H, : e H in saturated
(Ni/Pd catalyst) — | hydrocarbons replaced

| by other atoms/groups.
| |
|

to carboxylic |

e | —r - -

@ DmgramDLdL i




[3 } 1. ETHANOL (C,H50H) < | IMPORTANT

~———— SEKEEENESE ———— = H H L_]_FOR BOARDS@
i o Liquf.d at room temperature. i | | d
0 Active ingredient in l M~ (i: & C| =10 =H -' % 5 i
alcoholic drinks. I e FREQUENTLY
@ Good solvent. | ASKED Lo
9 Soluble in water. l [ Ethanol } sl

‘ _R EACTIONS
@ Rea.ctmn with Sodium — quragen qas evolved

Hydrogen
260K, + Me —> so 0Nz & Wit | GER

i .S odium ethoxide | evolved

@ Dehydmtmn — Conc. H 504 gwes thene

_ i e ’_
| C,HgOH Cono: S0y O
: HAR Ethene l Of wu.te.rl

e S -  —  p R — a  a  —o  —o — — _ a

|
|
|
|
i

/ 0
) 2. ETHANOIC ACID (CH;COOH) ( 4
- B LG
~———— PROPERTIES" ——————————--— NOH
@ Commonly called acetic acid.
@ Vinegar contains 5—8% solution of acetic acid. : Ethanoic acid
@ Glacial acetic acid is pure acetic acid. | (Acetic acid)
. © Weak acid. ).
AREACTIONY = B e e v At
I Eﬂﬂ.ﬂ HESG.@ .
@ Esterification | CH,CO0H + C,H;OH = » CH3C00C,Hs; + H;0
| (Ethanol) Ethyl ethancate
L A _ (Sweet smelling ester)
@) Seponification | CH,COOC,H; + NaOH —"% o CH.COONa + C,HsOH
{th}ji ethanoate) Sodmm. ethanoate o oo N
: /¢ Acids react \‘
' : i T .- with bases to -
(3) Reaction with NaOH | CH,COOH + NaOH —> CH,COONa + H,0 [ form salt + water )
, Sodium ethanoate i WY
4) Emzjfm;ifh 2CH,CO0H + Na,CO; —> 2CH,COONa + H,0 + CO,* | @ "'Effmes;n;“m__
arbonates / ¥ of €O, gas {j.

Hydrogencarbonates = CH;CO0H + NaHCO; —> CH,COONa + H,0 + CO,1 | (

observed. 7 J

= .-‘*c____}-‘u‘___--';_

e [_ o QUICK REVISlUN

ﬁ Both ethanol and ethanoic acid are | @ Ethanol = Alcoholic drinks, solvent
important in daily life and industries. Q) | LG Bl ey Vinegar, weak acid,

I

S g e i Rl B e W R 3] used in esters & salts

@ DiagramDidi Vi



(1. SOAP MOLECULES < e

_ - Example: \
O Soap molecules have two parts R - COO"Na* -
O Hydrophilic (ionic) end .

~ (Sodium stearate) ;
@ Hydrophobic carbon chain Hydrophobic

; in. N [ A soap molecule
| (ﬂﬂﬂ- PGW tail) ' carban cham (tail) &bv
(2 MICELLE FORMATION j {_MICELLE . _
Ionic ends (-C007)
@ In water, soap moiecules towards water
form micelles. Q‘\ )Q
Q@ The hydrnphobic tail - -@d;;phob:c_ f:ll.s_ |

towards oil/grease. GOLl/ _,.,-@ ' towards oil /grease |
@ The hydrophilic ionic ends ___'_ eas 3 —

towards water. );
@ This forms an emulsion, 0 \ é b Forms an emulsion J

so that dirt can be (dtsperswn of oil in water)

o — — — — — — — —— — —— —— ————
{

wu,she,d. away.
d 3. HARD WATER {%:)— ) 4. DETERGENTS { ) O
@ Hard water contains calcium (Ca™") . @ Detergents are effective in hard water. R |
. and magnesium (Mg“) salts. i ‘ L
| o Soap reacts with these ions and @) T.l"'tey dngot form zt.:lsaluble precipitates
~ forms insoluble scum. - with Ca™ and Mg™.

| | | ZRCOO Na' + Ca** — ( Rcog) Cad + 2Na*i| | Q Hence, they clean well even in hard water.

_________________ Scu.m 3 I
[ (] - -
.

4 } QUICK REVISION {

= ,a—w &;
ﬁ@g Key Pmnts 3 ﬁ Common Uses

f Soap —> not effective in hard wuter\) { SO(].P c[ean,s by v SMPS S
Q?fffﬂfﬁfy = alithes) ety

emulsifying
oily dirt. ”v |

v Detergents — clothes washing 1
(laundry), dishwashing.

6 --_'_ml:@rzs] D

-

- — @ DtagramDLdL -

o i 7 % g 4




1. Ethane (C,H,) has:
[0 6 covalent bonds
0 # covalent bonds
[0 8 covalent bonds
O 9 covalent bonds

@ Define. homologous series.

2. Butanone contains:

@ Differentiate ethanol and ethanoic acid.

O alcohol ¢ |
O aldehyde CH;—C—CH,—CHy |
O ketone (Butanone) . Explain cleaning action of soaps.

O carbaxg[ic acid

3. Blackened vessel bottom means:
TR B Ry o By

] fao—:I. not cooked cnnLPI.eteI.H _— ——

O fl.f.e.I. wet

O complete cumbustf.on

@ What is thrugenation?

I
|
|
I
|
|
I
I
|
I
|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
I
I
|
|
|
|
|
|

LNSWER KEY: 1. (c) P © S T ) R e g ST E v S
(3) ONE-LINER REVISION <— ; B
| T,
@ Carbon is tetravalent. > ===
| Diamnd!
@ Catenation 3iue.5 Iﬂfﬂ chains. o Graphite

* Fullerenes (C¢o)

CARBON

@ Covalent compounds are poor conductors. e ) 4 E A T
(tenie)  @ERENTREED—> (RS
| @ Diamond is hardest allotrope. Alkanes, Alkenes,  ( COMPOUNDS —
Alkyres S —OH, —CHO,
ﬁ (Gl s Gl ' - —~COOH, —CL
etc.

O Graphite conducts electricity. ey C )

A | - —___\'
iy At~ o (Bal) i pid) Di::f;giss

. MEI‘I"LOI"'H Trick :

- CH,COOH °
! ) Alcoholic T : B ad® Cleansing agents
Hard Diamond, TEEWE R 7 Micelle formation,
: SI.I.PPE.I'H GrcLlpI'u.fe." @ used in esters . remove dirt

L5 \ _ _ itk B S
( Don’t Just Sfudg

'. ) Understand &
= hExceI.I .@- g

success FORMULE

o Understand Concepts
@ Practice Questions
« Revise RP{I“I'“"I'H

—  Stay Consistent
—_— ™ Score E,mg-,U,m‘I'.l @




