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TOPIC 1 % A
Organic Compounds "

Al the living beings, plants‘and animals, aré made up of carbon
based compounds, whicheate called organic compounds. Carbon
tiement is present in all living beings. Organic chemistry is
essentially the chemistry ‘of ¢arbon compounds. Thls however
“ucludes oides of carbon; Hietallic carbonates and related
“mpounds like metal cyanides, metal ':H.I"ﬁld.és etc.
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® Tetravalency (Four valency) (i) Catenation (Self-linking)

PRODIGY PRIVATE TUITIONS

1. Tetravalency of the Carbon Atom
A carbon atom has 4 electrons in the :
outermost shell, so it requires 4 more - - f\\
elccmnsmnchxwethzsthESelectmns ol c K

¢ .}
inert gas nlech'nmc arrangement (ie e, Vit / ~3
. —
ucte’c} | .
Carbon atom can achmve the inert ga& Tﬂ’g’i‘:’*’ of

electronic arrangement ¢ only b}r the
sharing of eléctrons, theréfore, cnrbcm alwa}rs fﬂnns
covalentbonds. o0l

The characteristic of the carbon atom by virtue of which
it forms four covalent bonds is called the tetravalency of
carborn.
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2. Catenation

Carbon atoms can link with one another by means of
covalent bonds to form long chains (or rings) of carbon
atoms. The property of carbon element due to which atoms
can join with one another to form long carbon chains is
called catenation (self-linking).

Formation of Straight, Branched and Cyclic
Chains of Carbon Atoms

When carbon atoms combine with one another, three types
of chains can be formed. These are (i) straight chain (ii)
branched chain (iii) closed chain or ring type chains.

)
C

EENEEENE o
| | [ | Tl B=C
Straight chain oF . =0 \C/’
Branched chain Cycli I'I[
Ulincnm}
Formation of Single, Double and
Triple Covalent Bonds
Carbon is tetravalent, i.e. its valency is four. In order to
complete its octet, carbon forms single, double and triple
covalent bonds by sharing one, two or three pairs of
electrons respectively.
| -

—}:——{]3——0=C———CI-C—
1| | * Triple bond

Single bond Double bond

single, double or triple bonds. i, i

b
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Structural Formulae :

Carbon compounds are usually represented by their
structural formula, The formula that shows how atoms of
different elements are linked together in a molecule is’
known as structural formula. :

PRODIGY PRIVATE TUITIONS

L ‘rodigy icse

e.g. C4Hy can be represented in the following ways

H H H H
I
H—C—C—C—C—H
RVES
H HHH

It can also be represented by abbreviated (or condenseg
formula. )

{:Hj —‘CH.Z -—"CHQ -—'CI'IE
Abbreviated or condensed formila
A structure that shows only the linking of carbon atom i, "
molecule is called the carbon skeleton.

Catenation and tetravalency results in the formationof | | .0

PRI
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c—Cc—C—C
Carbon skeleton
Siructural Formulae of Alkanes
(Upto Five Carbon Atoms)
Name'  Molecular formula Structural Formula
T
Methane CH, H—?—H
H
11
Ethane GH, H—(I:_?_H
H H
11
Propane CyHy r'}—é-cr—c_n
— I
[4] L™ -J\J::
v TR s kARG ER) s H l‘il H+ Hry
o pileapip g e antt T L8 b pa Y EEr A | | I '.‘EL'
Buane | CiHp n._i_ =R
3 opieatiovirses cipapecene Db v H H H
s T _'."H H H H H
L] e I I w1l '!"‘lu:- I I L 1|-|| ||
 Pentane CH, Wy
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Structural Formulae of Alkenes (Upto Five Carbon Aloms)
el Molecular formla  ©
Name ondensed Tormuln Stru ::urnl formiila R
I H = =
thend
E GH, CH, = CH, H—C= Irl:—n
-—I_'_.-._-_ = = = = -
H H I}i
ne ; ;
e Il —
LT
Butene C,H, CH,—CH, —CH=CH, "_‘f_ f—-c-(:—n
_____ H H
!i! HH H H
Pentene Cstyp CH;— CH, —CH, —CH=CH, H—C— I—l%:— 1|:=|
. RN
Structural Formulae of Alkynes (Upto Five Carbon Atoms)
Name Molecular formula  Condensed formula Structural formula
Ethyne GH, CH==CH H—C=C—H
I
Propyne GH, CH; — C=CH H"—-li:—-.':-.r.‘:-—-l{ '
i baf
H
‘But:.;'llic CH, CH,—CH,C=CH. - ! H_f_fl ! i C-C—H
“H H .
Ll )
i
H CH. —CH.— —C=CH —C=CH
A TEEL RS L e e s
H H B

Funchnnnl Group
An ‘atont] or fa group of atoms® which makes a carbon compound (or ¢ organic cumpuund} réactive and decides its properties
{or fum:nnns} is calied a ﬂmchnnal group. &.g. The alu:uh-;n]u: group —OH present in ethanol C; H;OH is an example of a

ﬁmcunna] group.
11 i

%
o Y

Some functional groups and their cnrr:spnnding nrganlc compounds il A

g

ol Types of Examples with : i :
Functional ET“'F ?E“" organic, - Suffix  common names /% &7 (R ' Structural formula !
y== ormulae | compounds 34 <iind TUPAC nAMES - S o saia gkt i
(¢ R € I o | 1]{ Troags
Halide-X——— f——— S B SR
(F,ClL B, I) R—X Haloalkanes ane Eihyl :Hurhﬁ] H 'F f
H H = e
H
CH,0H 1
Hydroxyl — OH R—OH Alcohols ol Methyd lcobal H_T*_QH
(Metharol) b
Aldehyde —CHO H‘\c o | HCHO ﬁ E———
et H/ Aldehydes a Wﬂ Rt

PRODIGY PRIVATE TUITIONS
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i Examples with \\
. General E;:::i: Suffix ~ common names Structural formula
Functional group g, mulae compounds and ITUPAC names
- Ty~
CH, CH,COOH
o boxyli = i 3 H—C—C—C—0H
Cabonyl —COOH  R—Cyy S50V oleacid ey B b
T
CH,COCH, H—‘f ny
Kty —O— R—C—R' Ketones one {Propananc) H II-I
Ethers 2 ; o CH]-"_O HS T Il'l H _'_""'—-—..._,_|_‘_h
R Bk e o b
—0 5 N
| i * H - H H
—

Characteristics of. Fum:lu:nnl Group
(i) Organic compounds containing the same functional group have similar chemical properties. Therefore, these
compounds are identified using the same type’ of test.
(ii) The ph}rmcal and che'rnmal pmperuas uf the mmp-uundﬂ nf dlﬁ'ﬂrent functional groups are different.

isomerism o
The organic ' compounds ha‘hrmg the same molecular formula but dlﬂ'crent structural formula are known as isomers and the
phenomenon is called isomerism. Isnmers have dlffarnnt physical and chemical properties.

Thmmtwomnmmnfmnmmsm

P! 5:|.|r|:

1. Structural Isomierism’
This :sumsmm is, dwe to the. d;ﬁm*ence,m the mude of Imiung of a‘mms
Different types.of structural isomerism are as follows -

(i) Chain isomerism Two or more comPnundshavmg a similar molécular formula but are different in the arrangement
of carbon atoms in straight or branched chains are known as chain isomers and the phenomenon is termed as chain
isomerism, e.g. pentane CsHys.

Tﬂa CH,
eg. CH;CH,CH,CH,CH,, CH, —CHCH,CH;, CH; —C—CH,
Fegtane 2-methylbutane
: CH,

2,2-dimethylpropane

(ii) Position isomerism Two or more compounds having a similar molecular formula but differ in the position of

substitute atom or functional group on the carbon atom are termed as position isomers and the phenomenon is cal
position isomerism.

4 3 2 1 4 3 2 1
CHy—C=C—CH,, CH;—CH;—C=C—H
But-2-yne But - | -yne

2. Stereocisomerism
This isomerism is due to the difference in the arrangement of atoms or groups in space. (Will be studied in higher classes)

PRODIGY PRIVATE TUITIONS Q DILAWAR SIR - 7039537110
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ologous Series Characteristics of o
|-Io'|“ ous series is a group of organic compounds having Humnlonus Series
3 hom® 0g and similar chemical properties in which the * All the members of a homologous series can be
il unds differ by —CH, groups, represented by the same general formula. e.g. The
pessive COMPO genetal formula for alkane is C, H,, ,,.
e Homologous Series of Alkanes : ¥
* Any two adjacent homologous differ by CH, group
— | cH, in their molecular formula.

i GHy | (CH,+CH, — GH,)

» The difference in the molecular mass of any two
Propane GHy | (GH+CH, — GHy)

adjacent homologous is 14 y,

Butane Gy | (GHy +CH,.  — CHyy) * All the compounds of a homologous series show
Pentane GHy | (CH,y+CH, — CH,,) similar chemical properties. e.g. All the compounds
pri— of alkane series sh ituti ions.
Homologous Series of Alkenes e i j:eac!.mns
* The members of a homologous series show a
— |General formula |Molecular formula | gradual change in their physical properties such as
ﬁ;;_ G, Hy, | melting point etc., with increase in molecular mass.
\ .::-r.‘-( n=1 ' * All the members of a homologous series can be
Fy n=2 G H, prepared by the similar methods.
n=3 G Hg  (GHy+CH,— C, Hy) o 3 i .
n=4 Gy Hy  (C; H, + CH, — C,H,) Significance of Homologous Series
. n=5 G Hyp G+ CH,—GH,) The existence of homologous series of organic
- Homologous Series of Alkynes .« . . mmpf:pnds hag sil::!pliﬁc:d the smd;_.r of m-ggui[:
et . —  chemistry because nstead of studying a large number
General formula |Molecular formula of organic compounds separately, we have to study

‘Alkenes [Ty - ' - only a few homologous series.

—C=C— n=1 Homologous series helps to predict the properties of
n=2 GH  even those members of the series that are yet to be
n=3 GH, (GH,+CH,—GH,) prepared: 'With the help of homologous series; the
n=4 G Hy (GH, + CH, — C,H,) nature of any member of that family of compounds can
223 an [GF Gt O CGHY | beascertained., . = e

fi. o TR e Rl R B Y Ce i T T R - R S e
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PYQs

1 Mark Questions

1. An example of a cyclic organic compound is ICSE 2023
(a) propene (k) pentene
(c) butene (d) benzene

2. The general formula of hydrocarbons with single
covalent bonds is | ICSE 2023
(2) CpHaps2 (b)C,Hy,
(c) Cth—E I:d:’ GirH 2~

3. Arrange the following according to the instructions
given in brackets. _ ICSE 2023
C,H,, C3Hg, CHy, C;H, (In the increasing order of
the molecular weight) s

4. Give one word or a phrase far
**The tendency of an element to form chains uf
identical atoms.’ ICSE 2023, 2018

5. Complete the following by cthmg‘thc num:ct
ammrﬂumthabmcket IS Rt FIEISE LS

e

ICSE Epuimuﬂ 2023
6. The organic compound h.awng a tnpla carbon- carhan

(water / organic solvents).

covalent bond is o _ o ICSE 2020
(a)GHy  (b) CaHﬁ {f'-] caﬂn (d) CsHyo
7. Draw the structure of i 1501:::1'5 uf pentane.  JCSE 2020

! Y

B. Idanhfy the Jlerm or suhstance b,ns.cd on the desc:ﬁphon
IJI-”' 'beluw " R [0 L T LA T

Thc property by virtue of which the cnmpuund has the
same molecular formuld i'mxt mﬁerﬁnt structural
formulae. ICSE 2017

9, Identify the term or substance based on the description
given below.

The ::ompc-md formed where two alkyl grc-hps are
el
3 iI

He >y

sirabelwrds (L

jr.f TR T PSR B O CSEEU"I'?'

10. Name the pmpcrty nfclnmﬁrta bywvirtue.ofiwhich
atoms of the element canclink to egch-othgr in the form
of a long chain or ring StUCHURE, e (ot JGSE 2015

1
11. Name the hydrocarbons containing a —C—

functional group. ICSE 2014

PRODIGY PRIVATE TUITIONS

Pre\ﬂous Years’ Quesﬂons

12. The number of C—H bonds in ethane molecule ar,

(a) four (b) six
(c) cight (d) ten ICSE 200,
13. Define isomerism. ICSE 20g5

2 Marks Questions
14, Identify the functional group in the following organ;;

compounds. ICSE Specimen 2025
. (i) HCHO (n} C,H;COOH
15. Name the following organic cumpaund.
ICSE Specimen 2023

(i) The compound with 3 carbon atoms whose
functional group is a carboxylic acid.

(ii) The first homologue whose general formula is
C.Hz,.

16. Write the structural formula of the two isomers of
butane. ICSE 2018

17. Distinguish hetwean the saturated rydrocarbon ethane
and the unsaturated hydrocarbon ethene by drawing
their structural formulae. ICSE 2008

0 (31 IDEA o

ﬁdkanes have only single borids between carbon atoms
whereas alkenes have at least one carbon-carbon
double bond. 5 T

A TP ial

3 Marks gpesl_mns T sl
15. Stuu:l}r and complete the fﬂllowmg table _slum
ICSE Specimen 2021:22 (Sem-li
o« tHomologous series  Alkane 5/ Alkyne- 5 —
General formula CoHy w2 Yo
IUPAChatie . Zoomn | Ethyne
i e e T

19, Match the Column I with Galumn I1.

Column 1 Column 11 »osdi
Mame) .. i _ (Functional group)
(1) A Aldehyde oy —OH
B. Carboxylic acids 2. —CHO
i R
C. Aleohol 3, —C0O0OH

Q DILAWAR SIR - 7039537110



TOPIC 2
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Nomenclature of Organic Compounds

Nomenclature is the system of assignment of names to organic
compounds. Organic compounds have two names, common
name or trivial system and TUPAC name.

Trivial System

The basis of naming organic compounds by the trivial system
151t8
(a) Source (b) Properties  (c) Latin or greek origin
e.g. CH, was named marsh gas, due to its source, since it was
obtained from marshy places. Acetic acid (Latin name-acitum)
was obtained from vinegar.
« TUPAC system (International Union of Pure and Applied
Chemistry)
TUPAC name takes up only one molecular structure of the
compound and assigns only one name to the compound
According to this system, the name of an organic
compound consist of three parts:
(i) Root word (ii) Suffix
» Root word The number of carbon atoms in a
hydrocarbon (or any other organic compound) is indicated
by using the following stems.

(iii) Prefix

Number of carbon atoms Root word (Greek name)

One carbon atom ) Meth

Twao carbon atoms (Cy)  Eth . gu R
Three carbon atoms  (C;) t Prop 0 v
Four carbon atoms (C,) But

Five carbon atoms 0G5 . viy Pent

Six carbon atoms  (Cy) “Hex
“Seven carbon atams  (C;) " Hept'

Eight carbon atoms  (Cg) " Oet !

Nine carbon atoms (Cy) i, Non

Ten carbon atoms [0 PR T Dec Fi

- Suffix A suffix. is always, gddﬁ to the .word root to
indicate whether the carbon'chain is single bonded, double
or triple bonded, i.e: it is saturatéd'or unsaturated.

Types of carbon chain 'Saffix ~ General name

C—C(single bond) |/ —ane Alkane
C=C(doublebond) —ene Alkene
CmCarplebond) ] <yme " Rliytic
Group R-— i yl Alkyl

PRODIGY PRIVATE TUITIONS

. Prefix Prefix denotes the substituent, alkyl ¢
functional group and its pusitiiun iT the carbon-chain
5 4 3 :

eg. —C— c—C—C—C—

CH,

2-methyl
{Methyl group is attached ta second C -atom)
Di, tri, tetra are used for two, three and four groups of the
same type respectively.

Simple Rules for Naming an

Organic Compound

« Selection of carbon chain The longest chain of
carbon atom in the structure of the compound (to be
named) is found first. The compound is then named as
a derivative of the alkane hydrocarbon.

J, T2 4 5
e.g c—C—C—C—C
Longest chain of 5 carbon atoms, so word root is “pent”.

« The alkyl group present as side chains (branches) are
considered as substituents and named separately as

methyl (—CHj; ) or ethyl —C,H; ) group.
1 2. 3 4 3
e.g. c— ?}— c—C—C
il . A CH3 i
2- methyl —===—=—

« The carbon atoms of the longest carbon chain are
numbered in such a way that the alkyl groups- -
(substituents) get the lowest possible number..

L' d 3 4 5

J

oy 2=mgthyl i

« If the functional group is also present in the chain,
then the carbon atoms are pumbered in such g
way that the functional group gets the smallest

R

possible number.
T Tl T I

JI'

- % 4 3 5 3 ..L‘:i.:'l'.’il
‘el CH, —[I'JH—- CHy.— CH-—+CHy

SR ST

., CH,
4 = methyl penton-2 - ol
S

H, T

il g
ciailanet-
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cent types of substituents are attached in the
qre named alphabetically.

2 3 4 5 &
nl:Hs — CH—CH;— CH —CH, —CHj,4

, fdiffe

Br Cl
2 - bromo - 4 - chlorohexane

The TUPAC name of the compound is obtained by
:ting the position and name of alkyl group just before
1:; qame of parent “hydrocarbon’.

1 z 3

4 3 6
CH, —CH,—CH,
J-methylhexane

, Multiple alkyl groups are labelled as di for two, tri for
fhree and tetra for four.

. [f the two alkyl groups are on the same carbon atom, the
aumeral is repeated. |

CH,
! 2" 3 4
':l'-lj —iﬂ— C:HE_CHE
3

2, 2-dimethylbotans

b ’rod'l'gg ICSE

Writing Structural Formula
from IUPAC Name

Step 1 According to the word root (carbon skeleton),

write the number of carbon atom.
C—C—C—C—C
Number the carbon atoms from any end.
ISZ—C—C-—C——C
. 4 3 2 |
With the help of the suffix (ane, ene or yne) the

position of the bond is specified in the parent
chain.

Srep 11

Step 111

W
I
Attach the functional group or substituent at the
given carbon atom.
CHy Br

| I
C—C—C=C—C
Y W

Step IV

Step V  Satisfy the four valencies of carbon atom by
attaching hydrogen atom.

e.g. 2-bromo-4-methyl pent-2-ene

H—C—C—C=C—C—H
Is |4 3 2 [1
H H H

2-Broma-4-methyl pent-2-cne

kPre\ﬂous)fers’ Qu'esgl_'_ighs_

1 Mark Questions ... .
1. The TUPAC name of methyl acetylene is -

(a) propyne (O} Ethene ICEE Spacimen 2023
{c) propane (d) ethyne
2, The IUPAC name of ethylene is: ICSE Specimen 2023
(a) propane (b) propyne
()L ethene (d) ethyne . _..
3. 'n}fiHP{LC name of dimethyl eihm"is . ICSE 2018
(¢) methoxy ethane (d) ethoxy ethane
4. ThHIUPAC name of acetylene is 14 ICSE 2014
(a) Propane (b) propyne
(¢) ethene (d) Eth}rne

5. Give the [UPAC name of the isomer C4H,o, which has
a branched chain, ICSE 2013

PRODIGY PRIVATE TUITIONS

2 Marks Questions

6. Name the following. ICSE 2023
(i) Organic compounds with same molecular formula
but different structural formula.
(ii) Group of organic compounds where the successive
members follow a regular structural patiern
successive compounds differ by a *CH; " group.

7. Write the TUPAC name for the following -::nrrrpin.mds:

(i) Acetaldehyde (i) Acetylene ICSE 2020
8. Give the TUPAC name for each of the following.
bttt s ICSE 2018
H H H

) 'ﬁi-:lz=n (ii) H—{lz—r.lt—tl:—cm

H H H H

Q DILAWAR SIR - 7039537110



H H

| |

(iii) H;C—C=C—CHj
H

(iv) H——-(F—CEC—H

H ICSE 2018

9. Using their structural formulae, identify the functional

group by circling them:
(i) Dimethyl ether

(i1) Propanone ICSE 2015

10. Draw the structural formula for each of the following.

(i) Ethanoic acid :
(ii) But-2-yne ICSE 2010
11. (i) Draw the structural formula of ethyne.

12.

"13.

(ii) How is the structure of alkynes different from that
of alkenes? ICSE 2006

Give the correct [UPAC name and the functional group
for each of the compounds whose structural formulag
are given below

II-I H H
(i) -—C—C—C—H (ii) H-?—JI: J:—OH
‘H H H
ICSE 2006
Give the names and the structural formulae of

(i) a saturated hydrocarbon.

(ii) an unsaturated hydrocarbon with a double bond.
7 ICSE 2000

% EADEA

In saturated hydrocarben all carbon atoms are aftached
to each other by only single covalent bond whereas in
unsaturated hydrocarbon there is atledst one double or
triple bond between carbon-carbon atoms,

3 Marks Questions' @~ @ '

14. Draw the structural diagramof |

(i) pentanal '(iii) 2-butene

ICSE 2021-22 (Sem-1)

(ii) propanol

15. Give the IUPAC name for the following,

H H
Bl b
(i) C=C

0 . oH

PRODIGY PRIVATE TUITIONS

20. Give the structural formulae:for the following.

b )I'Odigg ICSE

H H O
(i) H—

I
@ & I | {|:_J | A
H H H H H ICSE 2“'2"??&.11.’.]

16. Draw the structural formula for each of the fﬂ]ln‘-':ring,

(i) 2, 2-dimethyl pentane
(ii) Methanol

(iii) fso -propane ICSE 202

17. Draw the structural formula for each of the

following.
(i) 2, 3-dimethylbutane
(u] Dmthyl ether '

(iii) Propanoic acid ICSE 2017

18. Write the IUPAC names for each of the following

compounds.
H H H

(i) H—C = G~—~fI3—H. :

H | .
H H H H

| i I
(i) H—?—csc—a:lzf—n _(iii) H—(lz—C=n

H H. H icse 2014

19. Give the structural f'urmulae for each of the fu]lnwmg

(:] 2~meﬂ1yl pmpana
{u} Ethanoic acid
(iii) Butan-2-ol

:

wal

LI
a Ll

{1} ﬁnmumer nfmhutane .\ i)
{u} 2-pmpanul s
(iii) Diethyl ether

ICSE 2013
Ry
L

¥
LI B

3] 6

21. Draw the structural formula of a mmpaundwﬂh

two carbon atoms in each of the following cases.
(i) An alkane with a carbon to carbon single bond.
(ii) An alcohol containing two carbon atoms.

(iii) An unsaturated hydrocarbon with a carbon to
carbon triple bond. ICSE 2005

Q DILAWAR SIR - 7039537110



4/5 Marks Questions

(i) Give the structural formula of the following
22 organic compounds. ICSE 2023
(a) 2-chlorobutane

(¢) But-2-yne

(if) Give [UPAC name of the following organic
mmpaunds

(b) Methanol

23, (i) Draw the structural formula for the following.
ICSE Spidngelm 2023
(a) 2-pentanocl (b) Ethanal (¢} 1-butene o
(ii) Name the following ofganic mumpmmdhm
JUPAC system.
H, H H H

l

(a]H—c—c—C—(iz—oi HI

, HHHH
TR H ||

= {b)H—cEc;—?-_H- 7 B

H'

fj’iII o e structiral forn'n'zla fnr caﬁl:i fth,a fnlfnwmg
e L e [ | L
G!) Eﬂlﬂ'ﬂﬂl X
(ii) 1- propanal
(iii) Ethanoic acid
(ivP1, 2+ dichlordethite”
25, Give the structural forfatila for each't BFthé fo&[&wmg.
{I'] Memaﬂﬂllﬂ md {ll:l Ed‘mﬂ-' pteccid I—_ ?ESEM
o i (iv) Acetbpi? bt Lt
{ﬂmymﬁﬂﬂlh””: piribars odt wenld

IRES pngv wi e dai v o anete udiss ol

1elgnie oo o nodes
ol pee ot ginnnt U Tord gt i ij
'_‘“d“:’ B odwaebel  Sreautsaan o (i)
i - bt g madisn

bar abmeshod §n
Y- fenpbedt i)

1A

§ogtat e S

e ancais v (i)

PRODIGY PRIVATE TUITIONS

prodigg ICSE

26. Give the IUPAC names
numbered (i) to (v). The

of the following compounds
IUPAC names of the

‘icse 2014

compounds on the left are to guide you into giving

the correct IUPAC names of the compounds on the
right. ICSE 2007
S
l
(i) H——?—{:__—f H—?——CEF
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fOPIC 3
”'a;-:carbons-Alku nes,

plkenes and Alkynes

mpound made up of hydrogen and carbon
A mis called hydrocarbon (Hydrogen + Carbon
nﬂ;:;dmcarbﬂﬂ}t e.g.CHy, C;Hg, C,H, ete.
£ important natural source of hydrocarbon is
crude oil.
s are further divided into two main groups
M Aliphatic (open) and
(i) Cyelic (closed) chain compounds.
The aliphatic compounds are further divided into
sal‘llﬁmd and unsaturated compounds.

saturated Compounds
(Alkanes or Paraffins)

A hydrocarbon in which the carbon atoms are
connected by only single bonds is called a saturated

hydrocarbon (also known as alkanes).

Alkanes .

An alkane is a hydrocarbon in which the carbon atoms
are connected by only single covalent bonds. Saturated
hydrocarbons are also called alkanes.* L
The general formula of saturated hydrocarbons or
alkanes is C,Hy,, . 2, where n is the number of carbon
stoms in one molecule of the alkane.

Methane and Ethane

Occurrence ¢
+ Widely distributed in marshy lands, air and coal
mings. i
» Coal pockets contains large
are called fire damp. ) o
* Methane is also produced by dry distillation.of..- . .+
wood, peat (coal). ) " i
* Ethane occurs to the exterit of 10-20% along with
methane. ey B i
{h:{ﬂhaneisﬂmm idered as greenhouse gas.
methods of ion ; ethane are
e preparation of methané:and

1 =4

g F Y |

amount BF methans anid

"

(i) Laboratory Prepdretion of Methane. '™ '/ -¢5.

Reactants Sodium ethaho4iE (Sodium acétate) and soda '
me (a mixture of NaOH + CaQ) ~ * /""" - 10
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Procedure

Sodium acelale
+ Soda lime

Delivery tube

iy

Preparation of methane (CH,4)

A mixture of sodium acetate and soda lime is taken in a hard
glass test tube as shown in the figure and heat the mixture.

CH,COONa + NaOH

Sodiim acetate

Collection

The gas evolved iscollected over water by the downward
displacement since, it is insoluble in water and is lighter than air.

“(ii) Laboratory Preparation of Ethane = '
Reactants Sodium propionate and soda lime.

Ca0
—— Na,CO; +CH, T
300°C Methane

Procedure e ety b
A mixture of sodium propionate and soda lime is taken in a hard
glass test tube and heated with a bunsen bumer (apparatus

 similar to as in the preparation of methane).

. Ca0
C,H3COONa +NaOH ——— Na,CO; + CoHg T

| Collection

The evolved gas is collected by the downward displacement of

water.

(iii) Preparation of Methane and Ethane from
lodomethane and Bromoethane

Jodomethane and bromoethane are reduced by nascent hydrogen
at room, temperature to give methane gas. Nascent hydrogen is
prepared by the action of Zn pawder and dilute HCL

CH;I+2[H] — CH4'+HI -

Tedomethane i Methane ;
C,HsBr+2[H] — C;Hg + HBr
Bromoethane Ethane '
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Properties
Various physical and chemical properties of methane and
ethane are as follow

Physical Properties

« Methane Methane is colourless and odourless gas, its
melting point is —183°C and boiling point =—162°C and
it is insoluble in water but scluble in organic solvent.

« Ethane It is colourless, odourless gas. Tts boiling point
is —89°C and melting point is —172°C. It is insoluble in
water but soluble in organic solvents.

Chemical Properties

(i) Reaction with halogens (Substitution reaction)
Alkanes react with chlorine, bromine or iodine in the
presence of sunlight. Methane reacts with chlorine in
the presence of sunlight to form chloromethane and
hydrogen chloride.

CH, +Cl, —2% cH,cl +HCI

Chloromethane

In this reaction, one H-atom of methane has been

substituted by a Cl atom converting CH, into CH;CL

By supplying more chlorine, it is possible to replace

all the hydrogen atoms of methane by chlorine, one.

by one.
Sunlight

CH3C] y: Elz el 'CI‘I;C[; + HCI
Dichloro

methane
Sumli
CH,Cl, +Cl, s CHCl, +HCl

Sunli
CHCI; + Cl, 2, ¢y, 4 HC
Tetrachloro
methane
{or carbon
tetrachloride)
Ethane also reacts with chlorine in the same way.
Sunli
CoHe + Qi C,HLCl. + HCl
Ethane Sunlight Monoehloroethans
CzHSC] + CI:—? CEHJ‘CIQ + HC’,
Chloroethane ' Dichloroethane
Sunlight
EzH.‘C!z + CIE—'"—} C1H3C13 + HCI
Dichloroethans’ Trichloroethane
' Surli g
C2H3C13 +Cl; _Iﬂ:} Ca H2C14 + HCI
Trichloroethans Tetrachforoathane
Sunlight
C,H,Cl; +Cl; —— C;HCl; + HCI
Tetrachlorocthang Pentachlorocthans
Sunlight
C,HCl; +Cl; —— GC(Cl; + HCI
Pentachlorocthang Hexachlorocthang

PRODIGY PRIVATE TUITIONS
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tion of methane and ethane (Reactigy
oxygen) Methane and ethane burr!s in air with g
bluish flame forming carbon dioxide and water
vapour, and a large amount of heat is produced.
CHy +201 —— CD: + 2H50 + Heat
2C;Hg +70, — 4CO, + 6H;0 + Heat

(ii) Combus With

Insufficient supply of air (Slow combustion)
2CH, +3 0, — 2C0+4H,0

Z{:ZHIS +501 —_— 4CD+6HID

CHy+ 0 —F L. +2H;0
goot is used in the manufacture of printing inks ang
tyres.
Uses

. Methane It is a source of carbon monoxide (CO) and
hydrogen H; . Used in the preparation of ethyne,
methanol, methanal, carbon tetrachloride.

« Ethane Used in the preparation of ethane, ethanol,
ethanal and ethanoic acid. It forms ethyl chloride, which
is used to make tetra ethyl lead (anti-knocking agent). |t
is also a good fuel.

Unsaturated Compounds

A hydrocarbon in which two carbon atoms are connected
by a ‘double bond® or a triple bond is called an unsaturated

hydrocarbon. These compounds generally undergo
addition reactions. Unsaturated compounds are further

divided into following two cases

I. Alkenes

Alkenes are unsaturated aliphatic hydrocarbons, which
contain one double bond. Alkenes are also called olefins
(oil forming). Alkene form a homologous series having the
general formulaC, H,,, The most common alkene is ethene.

Ethene (Ethylene) C,H,

[t is the first member of the alkene series. It is present in
natural gas and in small amount, it occurs as a plant
hormone. It is responsible for the ripening of fruits.

Preparation of Ethene (Ethylene)

(i) Laboratory Preparation By Dehydration of

Ethyl Alcohol i ;
Reactants Ethanol (C,HsOH) and concentrited sulphie¥
acid (H,S0,). |

Procedure Take 1 part of ethyl alcohol and 2 parts of
concentrated sulphuric acid in a flask and heat the ™*
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about 170°C. Ethylene gas is evolved, which is

gﬁd“::g ;; (he downward displacement of water,
Eﬁnﬂn = Cone. sulphuric acid

e Ethene——
oas

908 O+ HG
——— +
170°C 2404 2

C,H;OH

Collection The ethane gas is collected by the downward.

isplacement, because it is insoluble in water and it is an
inflammable gas.
(ii) By Dehydration (Industrial Preparation)

Fihyl alcohol vapours passed through a tube containing
dumina (Al, 05 ) at 300°C.

Al05
C,H;OH W} Csz -l-HzD

By dehydrohalogenation Dehydrohalogenation involves
the elimination of hydrogen halide. ' .

hakide ~(Alcoholic)
BIItaIS ot and cooe.) (X =Cl, BrorI)

Properties of Alkenes
;a“ﬁm physical and chemical properties of alkenes are as
0w

Physical Properties

* Itis a colourless, pleasant odour gas.

* s slightly soluble in water, soluble in organic solvents,
* Itis slightly less dense than air.

* lis melting and boiling points are —169°C and — 104°C.

Chemical Properties of Ethene

? ;ﬂmﬂ“;“rhﬂmieﬂ (Hydrogenation) Vapours of
one mixed with hydrogen are passed over a finely

:i:l'md?ig‘;g&m such as platinum or palladium or

PRODIGY PRIVATE TUITIONS
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200°C
C,Hq+H; —— C,H,
Ethene Ni Ethang

(ii) Addition of halogens (Halogenation) Chlorine,
bromine and iodine are added to the double bond of
ethene to form saturated ethylene chloride, ethylene
bromide and ethylene iodide respectively.

CH2=CH2+'C12 —) CHZ C['IE
Ethene i
Cl Cl
Dighloroethans

Bromine solution in CCl, has an orange colour.
When added dropwise to ethene, the orange colour of
bromine disappears due to the formation of
colourless ethylene bromide.

(iii) Addition of water Alkenes reacts with water in the
presence of acids to form alcohols.

H*
CI‘I2=CH2+ HED y— CEHSDH
Ethens Ethanol
(iv) Addition of HCI Ethene reacts with HCI to form
. chloroethane.
Ethene Chlorpethane
- CH4CH,Cl+ KOH — CH,CH,0OH+ KClI
Chlorethane Ethyl alechaol
{Conversion of ethene to ethanal)

(v) Oxidation Ethene is oxidised with alkaline
potassinm permanganate, KMnO, at room
temperature,

HzC=CHg +H—O0—H+ [D]
Ethene -

Alk. KMnO, solution =
{Oxidising agent)
s
OH OH
1,2-cthane-diol
The purple colour of KMnQ), decolourises.

(vi) Combustion reaction Ethene bumns in air with a sooty
flame, but if sufficient supply of air is present then it
burns with a pale blue flame to produce and water.
A large amount of heat is also produced.

C2H4 +302 —>IDDE +2HED‘+ Heat

Uses of Ethene

Production of oxy-ethylene torch for welding and cutting
metals. Used for artificial ripening and preservation of
fruits. Used in making polythene.

Used in hardening of oils. Used in the manufacturing of
synthetic chemicals.
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Il. Alkynes

Alkynes are unsaturated aliphatic hydrocarbons which
contain a triple bond (—C=C—), i.e. acetylene bond
between two carbon atoms. Alkynes form a homologous
series, with the general formula C, H,,_,. Most common
example is ethyne,

Ethyne (Acetylene)

Molecular formula is C, H,. Ethyne is the first member of

the alkyne series. Traces of ethyne are present in coal gas. It

is obtained by cracking of alkanes from various fractions of
petroleum.

Preparation
The methods of preparation of propagating of ethyne are
given below

(a) Form Calcium Carbide
Reactants Calcium carbide and water.

Procedure

Take calcium carbide in a conical flask and add a few drops
of water through a thistle funnel as shown in the figure.
Acetylene gas is evolved as calcium carbide reacts with
water and the reaction is exothermic.
CaC, +2H;0 — Ca(OH), +C,H, T
Calcium carbide

Calcium hydroxide  Acetylene

3 = |
Laboratory preparation of ethyne

e |

Collection

Collected by downward displacement of water, as it is
insoluble in water.

Purification

Impurities, i.e. phosphine, H,S, NH; and arsenic are
formed. Passing of ethyne through water absorbs all
impurities (except phosphine which is absorbed in acidified
K,Cr;07.) ;

PRODIGY PRIVATE TUITIONS

(b) Preparation frnm_ 1, 2-dibromoethane
(Ethylene Dibromide)

When ethylene dibromide (1-2 dibromethance) is boiled wiy,

alcoholic potassium hydroxide, ethyne is formed.

CH,Br + 2KOH — CH==CH+2KBr+ 2H,0

{alc.) or
CH, Br %hH;w :
Ethylene
::!ibfht}:lrlnide |

Properties of Acetylene (Ethyne)

Various physical and chemical properties of ethyne are 5
follow

Physical Properties

It is a gas at ordinary temperature, slightly heavier than ajr,
It is colourless and have garlic odour. It is very slightly
soluble in water but soluble in organic solvents. Its melting
points are —82° and —75°C respectively.

Chemical Properties
(i) Oxidation of ethyne (Combustion) Ethyne bums in

air with a very sooty flame, because it has high
carbon content.

All the carbon of ethyne does not burn completely in
air, and some of the carbon particles escape unburnt
and make the flame sooty. Ethyne burns in excess
air with a brilliant white flame to produce CO, and
H,0.

2CH= CH+ 50, —— 4CO; + 2 H;0 + Heat

Ethyne
(ii) Addition reaction Alkynes are unsaturated

compounds, so they are associated with addition
reaction, since triple bond breaks easily.

The addition of a reagent to ethyne takes place in two
steps
(a) Addition of hydrogen (Catalytic
hydrogenation) Ethyne reacts with hydrogen gas
in the presence of nickel catalyst to form ethene
and finally ethane.

+H H .
CH= CH —N—*} CH,=CH, lnfrCH3~CH;
]

(b) Addition of halogens

Reaction with chlorine Ethyne first adds one
molecule of chlorine to give dichloroethene,
which is still unsaturated compound and adds
one more molecule of chlorine to form a
saturated compound tetra chloroethane.
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Cl ci Cl cl
| i +ﬂ2 I I
H—C=C—H+Cl; — H—C=C—H — H—C—C—H
' 1, 2-dichloroethene
Cl Cl
i ; . 1,1,2,2-tetrachloroethane
Ethyne reacts vigorously with chlorine gas in the presence of sunlight to give out flames.

CsH; +Cl, _Sﬂi_'xm.; 2C + 2HCI
Ethyne

Reaction with: bromine When bromine water is added to ethyne, the red brown colour of bromine water iz
discharged rapidly due to the formation of tetrabromoethane.

Br Eir Br Br
& I I
H—C=C—H+Br, —H—C=C—H — H—C— C—H
1, 2-dibroimocthene
Br Br
1,1,2,2-tcira
bromoethane

Reaction with iodine lodine reacts slowly in the presence of alcohol to form di-iodo derivative.

CH=CH+1; — ICH=CHI
1, 2-di-iodoethena

Uses of Ethyne

+ Used for oxy acetylene welding at very high temperature. As an illuminent in oxy fins laowp, For wetifiolel
ripening and preservation of food. =t

+ Used in the manufacturing of synthetic products like synthetic rubbers and fibres, ete.
+ Used in the manufacturing of organic compounds like acetic acid, plastic, rubber, etc.
Chemical Tests to Distinguish between Alkanes, Alkenes and Alkynes

Alkanes (methane Alkenes {ethylenc) Alkynes (zcetylenc)
Test and ethane) unsaturated unsaturated
saturated compound compound : compound
On adding a few drops of bromine Mo change is observed. The reddish brown The reddizsh brown colour
solution in carbon tetrachloride to . colour of bromine gets decolourised,
the hydrocarbon. solution gets decolorised.
On adding a few drops of alkaline Mo change is observed. The purple colour fades. The purple colour fades. (Bacyer's test)
potassium permenganate (purple P COOH
colour) to the hydrocarbon. CH=CH+ 4[0] ———— |
ptmssEy COOH
i POMRANGARIS  ryofic acid
Onadding a few drops of Mo change is observed, Mo change iz observed, Red precipitate of copper acetylide is
ammoniacal cuprous chioride to formed.
bydrocarbon,
On adding ammoniacal silver Mo observation Mo observation White precipitate of
hitrate silver acetylide is forined.
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[[EX<H Previous Years’ Questions

—————

1 Mark Questions
1. The hydrocarbon formed when sodium propanoate and
soda lime are heated together. ICSE 2023
{a) Methane (b) Ethane
{¢) Ethene (d) Propane
2. Cmver_siun of ethene to ethane is an example of ...... .
(hydration/hydrogenation) ICSE 2023, 2016

3. The organic compound prepared when ethanol

undergoes dehydration. ICSE Specimen 2023
(a) Methane (b) Ethane
(¢) Acetylene (d) Ethene

4. Carbon to carbon double bond is found in
’ ICSE Specimen 2027-22 (Sem-l)

(b} acetaldehyde
(d) ethyl alcohol

5. Substitution reaction is a characteristic property of
ICSE Specimen 2021-22 (Sem-l)

{a) 2-butylene
(c) acetic acid

(a) alcohols (b) alkanes
(c) alkenes (d) allynes
6. Name the compound formed when
ICSE Specimen paper 2021-22 (Sem-l)

Ethene reacts with hydrogen in the presence of a
catalyst.
7. A hydrocarbon which is a greenhouse gas is.
{a) acetylene (b) ethylens
(c) ethane (d} methane ICSE 2019

8. Substitution reactions are characteristic reactions of
serenesnensseneennnnes « (BLCYNES / alkenes / alkanes) ICSE 2079

9. Ethane, methane, ethene, ethyne. (In the increasing

order of the molecular weight) [H=1, C =12] ICSE 2019

10. Name the gas evolved in given reaction.
Ethene undergoes hydrogenation reaction,

11. The organic compound which undergoes substitution
reaction is ICSE 2018
(a) CoH; (D) CaHy  (©) CioHyy () CoHg

12. Fill in the blank from the choice given in bracket.

The compound formed when ethene reacts with
hydrogen is ......... .(CH4,C;Hg,C3Hg)  ICSE 2017

13. Write a balanced chemical equation for _
*Preparation of methane from iodomethane.”* ICSE 2017

ICSE 2019

PRODIGY PRIVATE TUITIONS

14. Identify the term or substance based on the

descriptions given below

Hydrocarbon containing a triple bond used for welding

puUrposes. ICSE 2077
15.In the molecular formula of an organic compound is
108 —
alkene
E:% alkyne (d) not a hydrocarbon
16. Identify the statement which does not describe the
property of alkenes.

(a) They are unsaturated hydrocarbons.
(b) They decolourise bromine water. v
(c) They can undergo addition as well as substitution
reactions, ‘
(d) They undergo combustion with oxygen forming
carbon dioxide and water. ICSE 2015
17. State one relevant observation ICSE 2015
““When the gaseous product obtained hy dehydration
of ethyl alcohol is passed through bromine water."*
18. Write balanced equation for
. “*Preparation of ethane from sodium propionate.™
JCSE 2014, 2005, 2002
Distinguish between the following pair of compound,

Ethane and ethene using alkaline potassium
permanganate solution. ICSE 2014, 2013

19

" 20. Identify the statement that is incorrect about alkanes,

(a) They are hydrocarbons,

(b) There is a single covalent bond between carbon and
hydrogen.

(c) They can undergo both substitution as well as
addition reactions.

{(d) On complete combustion, they produce carbon

dioxide and water, ICSE 2013, 2007
21. Give reason for
**Hydrocarbons are excellent fuels.” IcsE 2013

22. State one observation for the following.

Bromine vapours are passed into a solution of ethyne

in carbon tetrachloride, ICSE 2012
23. The unsaturated hydrocarbons undergo

(a) a substitution reaction

(b) an oxidation reaction

() an addition reaction

(d) Both (b) and (c) JCSE 2011
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4, AN organic compound und&;t‘gucs addition reactions
24. and gives 8 refi colour precipitate with ammoniacal
cl.i'[i’l'ﬂlis ﬂh]mldc- Thﬂl‘cfnre‘ the g'rganic Cﬂmpﬂund

could be ICSE 2010

{a) ethane (b) ethene

(© ethyne (d) ethanol
25, Find the odd one out and explain your choice.

C3Hs, CsHyg, CoHg, CH, ICSE 2009

26. Sta: how the following conversion can be carried

out?

Ethyl chloride to ethene. ICSE 2009

77. The formation of 1, 2-dibromoethane from ethene and
bromine is an example of
(a) substitution reactions
(b) dehydration reactions
(c) dehydrohalogenations

(d) addition reactions ICSE 2008

28, Write the equation for the preparation of carbon
tetrachloride from methane, ICSE 2005

79, From the options given : ethane, ethene, ethanoic acid,
ethyne, ethanal.
Which is the homologue of homologous series with
general formulaC, Hy . ICSE 2005

30, Write the balanced equation for the following.
Ethane is burnt in air. ICSE 2004, 2003

31, Write the equation for the preparation of ethylene
from ethyl alcohol. ICSE 2004

32. Write the general formula for a saturated hydrocarbon
and give one example of a saturated hydrocarbon with
its structural formula. ICSE 2004

33. Name a reagent that can be used to distinguish
between ethane and ethene. ICSE 2003

34. Ethylene forms an addition product with chlorine.

Name this addition product and write its structural
formula, ICSE 2003

35. State what do you observe, when
ethene is bubbled through a solution of broming in

tetrachloromethane (carbon tetrachloride).
ICSE 2001, 2000

36. Copy and complete the following sentence.

A saturated hydrocarbon will undergo ... reaction,
Whereas the typical reaction of an unsaturated

hydrocarbon is i

PRODIGY PRIVATE TUITIONS
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2 Marks Questions

37. Comg}ctc and balance the following chemical
equations, ICSE Specimen 2021-22 (Sem-I)
(i) CHg + 0y —
(i) CoHy +1, —
38. Give the involved reaction in following, ICSE 2020

(i) Producing ethane from bromoethane using Zn/Cu
couple in alcohol.

—_—

RAKEY L1

The Zn/Cu couple in alcohol is used as a reducing agent.

It is used for addition of hydrogen (e.q. reduction of alkyl
halide).

(ii) Complete combustion of ethane. ICSE 2020
39. Give a balanced chemical equation for each of the
following. ICSE 2017
(i) Preparation of ethane from sodium propionate.
(ii) Action of alcoholic KOH on bromoethane.

40, Identify the term/substance in each of the following
ICSE 2016

(i) The catalyst used in the conversion of ethyne to
ethane.

(ii) The type of reactions alkenes undergo.

41, Write the balanced chemical equations for each of the
following. ICSE 2014
(i) Burning of ethane in plentiful supply of air.
(ii) Action of water on calcium carbide.

42. Equation for the reaction when compound A is
bubbled through bromine disselved in carbon
tetrachloride is as follows

CH: Br

CHzﬂl'

(i) Draw the structure of 4.
(ii) State your observation during this reaction,

43. Select from the list the gas that matches the
description given in each case.
[ammonia, ethane, hydrogen chloride, hydrogen
sulphide, ethyne]
(i) This gas is used for welding purposes.
(ii) This gas is also as saturated hydrocarbon.

ICSE 20716

Bry/CCly
_—

ICSE 2015

44, Give balanced chemical equations for the following
: conversions: ICSE 2015
(i) Calcium carbide to ethyne.
(i) Sodium ethanoate to methane.
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45. State the condition required for the following reactions
to take place.
(i) Catalytic hydrogenation of ethyne.
(ii) Preparation of ethyne from cthylene dibromide.

ICSE 2014
46. Match the Column I with Column II.  ICSE 2014, 2009
Column 1 Column 11
Alkynes CHyues
Alkane CiHy,»

47, Give balanced equations for the laboratory preparation
of the following organic compounds.
(i) A saturated hydrocarbon from iodomethane

(ii) An unsaturated hydrocarbon from calcium
carbide. ICSE 2013

48. Give reasons for the following.
(i) Methane does not undergo addition reactions, but
ethene does.

(ii) Ethyne is more reactive than ethane. ICSE 2012

49. From the following organic compounds given below,
choose one compound in each case which relates to
the description.

Ethyne, ethanol, acetic acid, ethene, methane
(i) An unsaturated hydrocarbon used for welding
purposes,
(ii) A hydrocarbon which on catalytic hydrogenation
gives a saturated hydrocarbon. ICSE 2012

(i) Choose the correct word from the brackets to
complete the following sentence.

The catalyst used for conversion of ethene to
ethane is commonly ....... {nickel/iron/cobalt).

(ii) Write the equation for the reaction taking place
between 1, 2-dibromoethane and alcoholic
potassium hydroxide. ICSE 2011

51. Write balanced chemical equations for the following.
(i) A mixture of sodalime and sodium acetate is heated.
(ii) Water is added to calcium carbide. ICSE 2011
(i) Write the equation for the complete combustion
of ethane.

(ii} Using appropriate catalysts, ethane can be
oxidised to an alcohol, an aldehyde and an acid.
Name the alcohol, aldehyde and acid formed
when ethane is oxidised, ICSE 2008

53. Addition reactions and substitution reactions are the
types of organic reactions. Which type of reaction is
shown by )

(i) ethane?

50.

52.

(i) ethene? ICSE 2008

PRODIGY PRIVATE TUITIONS
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54. Write balanced chemical equations for the r“““ﬁfing
reactions.
(i) Ethane and oxygen in the presence of
molybdenum oxide.
(i) Preparation of methane from anhydrous sodiyp,
ethanoate (sodium acetate). ICSE 2004
55, Write the equations for the following laboratory
preparations. ICSE 2005, 2002, 2001, 29¢,,
(i) Ethene from iodoethane.
(ii) Ethyne from calcium carbide.

56. Write balanced equation for the preparation of the
following.
Ethene from ethanol.
57. Choose the correct word.
(i) The conversion of ethene to ethane is an example
of .......... (hydration/hydrogenation).
(ii) The catalyst used in the conversion of ethene to
ethane is commonly .... (iron/cobalt/nickel)
ICSE 200;

ICSE 2003

3 Marks Questions

58. Give a balanced chemical equation for the following
conversions with conditions. ICSE 2023
(i) Ethene from ethanol
(ii) Ethyne from calcium carbide
(iii) Monochloromethane from methane
9. Complete and balance the fﬂllnwhé% Ichemiceﬂ equations,
(i) H,C=CH, +Cl, lmw‘:m;
(i) C,Hg + 0, [excess]—

b

ICSE 2021-22 (Sem-ll|
60. Write a balanced chemical equation for the
preparation of
(i) ethene from bromoethane.
(ii) ethyne using calcium carbide.
(iii) methane from sodium acetate. ICSE 2019
61. Name the following.
(i) Process by which ethane is obtained from ethene.
(ii) A hydrocarbon which contributes towards the
greenhouse effect.
(iii) Reaction when an alkyl halide is treated with
alcoholic potassium hydroxide. ICSE 2015
62. Give the chemical equation for

(i) the laboratory preparation of methane from
sodium acetate,

(ii) the reaction of one mole of ethene with one molé
of chlorine gas,

(iii) the preparation of ethyne from 1, 2 -

dibromoethane, |C5E 2007
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4 Marks Questions 5/6 Marks Questions
63. Copy and complete the following paragraph using the  67. (i) Give the [UPAC name of the following organic
options given in brackets: compounds. ICSE 2079
H ©O

Alkenes are a homologous series of (i) ......... H |

(saturated/unsaturated) hydrocarbons characterised by f
the general formula (i) ........ (C,H,, ,; / C,H,,). (a) [-1_.{]3_[15 C—H (b) H__(I‘;._c__ H

Alkenes undergo (i) .......... (addition/substitution)
reactions and also undergo (iv) ......... K , : .
hydrogenation/dehydrogenation) to form alkanes, (i} What is the special feature of the structure 0
. ; (iif) Name the saturated hydrocarbon containing two
64, Name the following organic compounds. oo BAGIE,
(i) The compound with 3 carbon atoms whose (iv) Give the structural formula of acetic acid.
s s gt e 68 lete the following table, which relates to the
. : « Complete the following table, which rela
& gh F :ﬁﬁ Rocaclopasyeiess gpnal Sosmnle homologous series of hydrocarbons. ICSE 2018
petdnt =
i) The compound that reacts with acetic acid to form f
® coylctancate, Gorert UPACII O Gyt [UPAC M T
(iv) The compound formed by complete chlorination ~ formula o ;.. Rowd fpé of the series
of ethyme. ICSE 2019
: . b, BE. VG o (8) 2,
65. Fill in the blanks with the correct choices from the
brackets. o . 1 PR A
Alkenes are the (i) ........ (analogous/homologous) ) )
series of (ii) ....... (saturated/ unsaturated) 69. Compound A is bubbled through bromine dissolved in
hydrocarbons, They differ from alkanes due to the carbon tetrachloride and the product is
presence of ; CH,Br—CH;Br.
(1) [ (double/single) bonds. Alkenes maiﬁ_]y Bry/CC1
undergo (iv) ........ (addition/substitution) reactions. A ——%3 CH,Br—CH;Br
{C3E 2006 (i) Draw the structural formula of A.
66. (i) What is the type of reaction taking place belpeen (ii) What type of reaction has A undergone?
ethane and chlorine to form monuch[m-.neﬂlme? (i) What is-your observation?
(ii) The reaction between ethen and chlorine forms (iv) Name (not formula) the compound formed, when
only one product. Nate the type of this reaction. steam reacts with A, in the presence of phosphoric
(iii) Draw the structural formula of ethene.  ICSE 2002 ol
(iv) What is the feature of the ethene structure, which (v) What is the procedure for converting the product
allows ethene to react with chlorine in the way 1t of (iv) back to 4? ICSE 2010
does? ICSE 2002
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