cHAPTER CARBON
AND ITS
COMPOUNDS

Syllabus

¥ Carbon and its compounds Covalent bonding in carbon compounds, versatile nature of carbon, homolo-
gous series. Nomenclature of carbon compounds contain ing functional groups (halogens, alcohols, ketones,
aldehydes, alkenes and alkynes), difference between saturated and unsaturated hydrocarbons. Chemical
propetrties of carbon compounds (combustion, oxidation, addition and substitution reactions. Ethanol and
ethanoic acid (only properties and uses), soaps and detergents.

Quick Review

>
>

>

The elementcarbon is non-metal. Its E}Fmbl:ll 5 C.
Carbon is a versatile element the percentage of carbon present in earth crust TOPIC - 1

in form of mineral s 0.02% and in atmmsphere as CC#E s 0.03%. Carbon and its Properties,

All the living things, plants and animal are made up of carbon based Homologous Series and [UPAC

cmmjtnunds. Names ...BR /4

Carbon always from covalentbonds : TOPIC - 2

The atomic number ofcarbon is 6. Carbon Compounds, Soap and

Electronic configuration : Detergents. ... P. 86
K L

Ciiey 2 4

How carbon attain noble gas Co nfiguratimn ?

(iy Carbon is tetravalent, it does not form ionic bond by either losing four electrons (C) or by gaining four
electrons (C1). Itis because, it is difficult to hold urextra electron and would require large amountofenergy
to remove four electrons. o, carbon can form bond by sharing of its electron with the electrons. of other
carbon atom or with other element and attain noble gas configuration.

(ii) The atoms of other elements like hydrogen, oxygen and nitrogen, chlorine also form bonds by sharing of
elec trons.
(iii) The bond formed by sharing of electrons between same or different atoms is covalent bond.

Covalent Bond : A covalentbond is formed by sharing ofelectrons betweenatoms. Inacovalentbond, the shared
pair of electrons belongs to the valence shell of both the atoms.

Carbon forms covalent bonds.

Conditions for Formation of a Covalent Bond :

(i} The combining atoms should have 4 to 7 electrons in their valence shell.

(ii) The combining atoms should not lose electrons easily.

(iii)The combining atoms should gain electrons readily.

(iv)The difference in electronegativities of two bonded atoms should be low.

Froperties of Covalent Compounds :

(i} Physical states : They are genemlly liguid or gases. Some covalent compounds may exis tas solid.

(ii) Solubility : They are generally insoluble in water and other polarsolvents butsoluble inorganic solvents such
as benzene, toluere etc.

(iif) Melting and boiling points : They genemally have low melting and boiling points.

(iv) Electrical conductivity : They do not conductelectrical current.

Steps for Writing the Lewis Dot Structures of a Covalent Compound :

(i} Write the electronic configuration of all the atoms present in the molecule.

(ii) Identity how many electrons are needed by each atom to attain noble gas configuration.
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(iifjShare the electrons between atoms insucha way thatall the atoms ina molecule have noble gas configuration.
(iv)Keepinmind that the shared electrors are counted in the valence shell of both the atoms sharing it.

(i) H
@ @ Hydrogen atom

Hydrogen atom

One shared pair of electron

H - H 5ingle bond between hydrogen atoms

(i) O,
Oxygen atom
Two shared pair of electron
O = O double bond between oxygen atoms
(iii) N,

Nitrogen atom

Nitrogen atom

Three shared pair of electron

N =N triple bond between nifrogen atoms
Saturated and Unsaturated Carbon Compounds

Compounds made up of hydrogenand carbon are called hydrocarbon.
There are a:}rc]ic carbon cc:m]:nunds which torm Openca tbonchairs.

Hydrocarbon
|
| |
Saturated Unsaturated
> Single bond between carbon atoms. » Double or triple bond between carbon atoms.
» _C-C- » _C=0C- -C=C-
#» Alkanes » Alkenes ﬁlk}mes

General formulae

I::r.'HZr.' +2 Cr.'le.' '::r.'le.' 2

Electron Dot Structure of Saturated Hydrocarbons

Ethane CH.
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Electron Dot Structure of Unsaturated Hydrocarbons

Ethene C_H, Ethyne C,H,
PO @R
(DK
Hy  _H L
H*""FL:L"""-H H-C=C-H

(2} Cyclic or Closed Chain Hydrocarbons : These are the hydrocarbons which do not have carboncarbonclosed
chain.

They are classified as :
(i} Alicyclic hydrocarbons : These are the hydrocarbons which do not have benzene ring in their structures.

(ii) Aromatic hydrocarbons : These are the hydrocarbons which have benzene ring in their structures. When
hydrogen bonded to carbon of benzene is substituted with halogens, radicals or other functional grougps,
the derivatives are called aromatic compounds.

# Benzene:Itis anaromatc h}rdreca rbon which has the molecular formula ':E.Hﬁ' Ithas alterna ting carbon- carbon
eingle and double bonds.
H
I

H—C f”é““\“e—H Hc=~c_H

H—(u,x ﬁé—H T h &y

C
| |
- -

Benzene canalso be represented as :

(O-0-0-

[UPAC name of hydrocarbon consists of two parts. [t involves :
(i} Word root: Number ofcarbors in the longest carbonchain.

Number of carbon atoms Word root (Greek name)
1 Meth
2 Eth
3 FProp
4 But
5 Fent
6 Hex
7 Hept
g8 Oct
9 Non

10 Dec

(ii) Suffix : It depends on the type of carbon - carbon bond for single bond, suffix is — ane; for double bond,
suftfix is — ene; and for triple bond s uffix is - yne.
# Types of Formula for Writing Hydrocarbons :
(i} Molecular formula : It involves the actual number ofeach type of atom present in the compound.
(ii) Structural formula : The actual arrangement of atoms s written instructural formula.
(iiiyCondensed formula : It is the shortened form of the structural formula.
Functional Groups

¥ Inhydrocarbonchain, one or more hydrogenatom is replaced by other atoms inaccordance with their valencies.
These are heteroatom.

# These heteroatom or group ofatoms which make carbon co anund reac tive and decides its properties are called
func tional groups.
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A

b A A

Hetero atom Functional group Formula of functional group
DI/Br Halo (Chloro/Bromo) —Cl, —Br, —1
Oxygen 1. Aleohol — OH
2. Aldehyde — CHO
3. Ketore — C—
|
O
4. Carboxylic acid o
|
—C—CH
Double bond 1. Alkene group >C=C«<
Triple bond 2. Alkyne group —C=C—
Homologous Series : Aseries of organic co m]:nunds in which every s ucceed ing member differs from the previous
one by - CH, or 14a.m.u. is called homologous series. The molecular formula ofall the members ofa homologous

series can be derived from a general tormula.

Properties of a homologous series : As the molecular mass increases in a series, physical properties of the
compounds show a variation, but chemical properties which are determined by a functional group remain the
same within a series.

Homologous series of alkanes : General formula: C H, ., where n = number ofcarbonatoms. CH, CH, C.H..
Homologous series of alkenes : General formula : C F, , where n = numberof carbon atoms. CH,, C.H_, CH..
Homologous series of alkynes: General formula: C H, ., where n = number ofcarbonatoms. CH, CH CH..
Chemical Properties of Carbon Compounds
{a) Combustion

CH, + 20,

Combuston

» CO, + 2H 0O + Heat + Light

Carbon and its compounds are used as fuels because they burn in air releasing lot of heat energy.
Saturated hydrocarbon generally burn in air with blue and non-sooty flame.
Unsaturated hydrocarbon burns in air with yellow scoty flame because percentage of carbon is higher than
saturated hydrocarbon which does not getcompletely oxidized in air.
(b} Oxidation
Alcohols can be converted to carboxylic acid in presence of oxidizing agent alkaline KMnO | (potassium

permanganate) or acidic potassium dichromate.
Alkaline KEmn(, Or

CHLCH,OH —*itecs O CH,COOH
Ethanol Ethanoic acid
{c) Addition Reaction :
I H
R /R Niorpd .
C=C —P» HKR—-—C—C—RK
R” R H, |
| 5 I |

Urnsaturated h}rdmcarbcm add h}rdmgen in the presence c:fu:atal‘_r,rst palladium or nickel. Ve getable pils are
converted into vegetable ghEE Us ing this process. Itis also called h}rd rogena ticmc:fvegetable oils.

{d) Substitution Reaction :
CH, + CL, —ulish_, CH Cl + HCI

Soaps and Detergents

Soapis sodium or potassium saltof long chain carboxylic acid. e.g., C . FH. . COONa™
Soaps are effective only in soft water.

Detergents are ammonium or sulphonate saltoflong chainof carboxylic acid.
Detergents are effective in both hard and soft water.

Soap molecule has :

(i} Ionic (hydrophilic) part

(i) Long hydrocarbon chain (hydrophobic) part
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>

>

>

>

Hydrophilic Hydrophobic

end end

Structure of soap molecule
Cleansing Action of Soap

Mbost dirt 15 c:il‘_r,r in nature and h}rdrc:]::hc:bic end attaches itself with dirt and the onic end 5 surrounded with

molecule of water. This result in formationofa radial structure called micelles.

anp micelles hElPE to dissolve dirtand grease inwater and cloth gets cleaned.
MNat

s Nat

>Na™

+
Na Oil droplet

The mag nesium and calcium salt present in hard water reactwith s0ap molecule to form insoluble pmductcalled
scum. 1 his scum create diffic ultjr inn:leansing ac tion.

By use ofdetergent, insoluble scum is not formed with hard water and cloths get cleaned effectively.

Know the Terms

>

>

Catenation : The self linking property of carbon atoms through covalent bonds to form long chains and rings s
called catenation.

Tetravalency : Tetravalency is the state of an atom in which there are four electrons available with the atom for
covalentchemical bonding. Carbon has a valency of four. o, it is capable of making bonds with four other atoms
of carbon or any other element.

Electronegativity : It is the ability of an atom to attract a shared pairs ofelectrons towards itself.

If the atoms fc:rming a covalent bond have different electronegativities, the atom with higher electrone gativity
pulls the shared pair of electrons towards itself Thus, the atom with the higher electronegativity develops a
partial negative charge and the atom with the lower electronegative develops a partial positive charge. This bond
with some polarity is called polar covalent bond.

[somerism : The compounds which possess the same molecular formula but different structural formulae, are
called isomers, and the phenomenon is known as isomerism. Forexample, butane with a molecular formula C H,
has two isomers.

CH, —CH,—CH,— CH, CH, — CH — CH,
n-butane |
CH,
so-butane

Homologous Series : It is a family of organic compounds having the same functional group in which the formulae
of successive members difter by — CH, group. For example, CH,, CH,, C.H,, CH ete. All the members of a
homologous series have similar structures and same chemical properties.

Oxidation: Oxidation means controlled combus tion. For example, when ethanols heated withalkaline potassium
permanganate solution or acidified potassium dichromate solution, it gets oxidised to ethanoic acid.

':H3 CHZDH Al HM|1{:1 _ + [Heat ) ':H3 COOH

Adidifiedk Cr, (0. +Heat

Esterification Reaction : When an organic acid reacts withanalcohol in the presence of acid catalyst, it produces
a sweet smelling (fruity smell} substance called ester. The reaction s known as esterification reaction.

COOH  + oH =9 . cHCcoOC + 0
Z
Ethanoic acid Ethanol Ethyl acetate (ester)

Saponification Reaction : Esters react in the presence of an acid or a base to give back the alcohol and the
carboxylic acid. This reaction is known as saponification because it is used in the preparation of soap.

CHCOOCH, — ML CH,COOH + CH.OH.
Soaps and Detergents : Soaps are sodium and potassium salts of long chain (higher) fatty acids such as stearic
acid, palmitic acid ete. Detergents are ammonium or sulphonate salts of long chain hydrocarbons.
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TOPIC-1

Carbon and its Properties, Homologous Series and

IUPAC Names

Very Short Answer Type Questions

Rl Q.1. What is a homologous series of carbon

compounds ?
[Board TermII, Foreign 5et-11. 2016]

Ans. A homologous series s the family of organic
compound having the same functional group, and
the successive (adjacent) members of which differ
by CH, unit or 14 mass unit. 1

[CBSE Marking Scheme, 201 6]

Q.2. Write the molecular formula of first two
members of homologous series having function
group - CL [Delhi31/1/1. 2017)
Ans. The molecular formula of two consecutive members
of this series is :
CH.Cl (Chlorome thane)
CH.Cl{Chloroethane) 16+ 14

U] Q.3. Write the molecular formula of first two

members of homologous series having
functional group - Br. [Delhi31/1/2, 2017]
Ans.The molecular formula tor two cornsecutive
members of this series are :
CH.Br (Bromomethane)
CH.Br (Bromoethane) 16 + 14

Q.4. Write the molecular formula of first two
members of homologous series having
functional group - OH. [Delhi31/1/3. 2017)

Ans. The molecular formula for two consecutive member
of this series is :
CH.OH (Methanol)
CH.COH (Ethanol) e+ 14
Q.5. Write the molecular formula of the 2™ and the
3" member of the homologous series whose

first member is methane. [OD 31/1. 2017]
Ans, Ethane (CH,)
Propane (C.H,) 16 + 14

Q. 6. Write the molecular formula of the 2™ and 3™
member of the homologous series whose first

member is ethane. [OD 31/2, 2017]
Ans.Fropane (C.H,)
Butane (C H,) 14 + 4

Q. 7. Write the molecular formula of the 2nd and 3rd
member of the homologous series where the

first member is ethyne. [OD 31/3, 2017]
Ans.Fropyne (CH))
Butyne (CH,) %+ 4

U] ©.8. Write the next homologue of each of the

following :
() CH, (if) CH,
[Board Term II, Delhi 5et-1. 2016]

(1 mark each)

Ans. (i) C.H, (i) C.H.. o414

[CBSE Marking Scheme, 2016]

Q.9. Write the name and formula of the 2™ member
of homologous series having general formula
CH, . [Delhi Set-1. 2015]

Ans.Name — FPropene
Formula — C.H, 16 +14
[CB5E Marking Scheme, 2015]
Q.10. Write the name and molecular formula of
the first member of the homologous series of
alkynes.

[Board Term II, Foreign Set-11, 2015]

Ans.Ethyne, CH,. [CBSE Marking Scheme, 2015] 1

(Q.11. Write the name and formula of the 2" member
of homologous series having general formula

CH, ,  [Board TermII, DelhiSet-II, 2013]
Ans. Name — Ethane
Formula — C,H, 14 +14

[CBSE Marking Scheme, 2013]

R ©.12. Molecular formula of a hydrocarbon is C H,.
Draw its complete structure and write its name.

[Board Term-IL 2013, 2012]

Ans. H H H

| | |
H—C—C—C—H

R
H H H

The name of the hydrocarbon is propane.
[CBSE Marking Scheme, 2013, 12] }2+ 4
Q.13. Write next two members of the homologous
series : C,H . C . H,. [Board
Term-II. Set (20) 2015, 12]

Ans. CH , CH, [CBSE Marking Scheme, 2012] 14+ 4

U] Q.14. Which of the following belong to the same
homologous series ?

[Board Term-II. Set (2044}, 2012]
E_:HB’ C-iHs’ C-iHE' CJH-&

‘.|Jé+ 1&

[CBS5E Marking Scheme, 2012]

[R] Q.15. How does carbon attain noble gas configuration ?

[DDE 2017]

Ans. Carbon can form bond b}r Eharing of its electrons
with the electrons of other carbon atom or with
other element and attain noble gas I:aniguratin:un. 1

Q. 16. Name the first member of ketones. [DDE 2017]

Ans. C H,, CH..
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Ans. The first member of ketone - Fro panone. 1
[ ©Q.17. Why Carbon is tetravalent ? [DDE 2017)

Ans. The outer mostshell of carbon atom contains four
valence electrons so the valency of carbon is four.
It 5 tetravalent. It 15 difficult to hold four extra
electron and would require large amountofenergy
to remove four electrons, so, it form bonds by
sharing electrons. 1

(Q.18. Write the name and formula of the 2" member
of homologous series having general formula
C H [Board Term II, OD Set-11, 2015]

n" 2n2"
Ans.FPropyne C.H,. [CBSE Marking S5cheme, 2015] 1

.19, What is the difference betw een two consecutive
members in a homologous series in alkanes in
terms of :

(i) Molecular mass,
(ii) Number of atoms of elements.
[Board Term-I1. Set (2016). 2012]

Ans, Difference in :
(i) Molecular mass = 14 a.m.u. 14
(ii) Number ofatoms of elements = CH.. 14
[CBSE Marking Scheme, 2012]

Q.20. The molecular formula of A" is C, H  and 'B" is
CgH,,+ Name the homologous series to which
they belong. [Board Term-II. Set (2022) 2012]

Ans.'A" be lcungs to alk:,rne as general formula Dfalk:,rne

s G H,, o A

‘B’ belongs to alkene as general formula of alkene
Is I::I.'HZI.'L 1’é
[CBSE Marking Scheme, 2012]
Q.21. Name the following compounds :
i P
[Board Term II, Delhi Set-1. 2016]
H

|
(iy CH,—CH OH, (ii) CH,- C =0

Ans. (i) Ethanol, (ii) Ethanal. %4+
[CBSE Marking Scheme, 2016]

Q.22. Which element exhibits the property of
catenation to maximum extent and why ?

[Board Term II, Delhi Set-1, 2016]

Ans. Carbon, due to strong C—C bond. 1
[CBSE Marking Scheme, 2016]
[B| ©.23. What is catenation ? [DDE 2017)

Ans. The self linking property of carbon atoms through
covalent bonds to form long chains and rings is
called catenation. 1

Q. 24. Write the name and molecular formula of the
fourth member of alkane series.

[Board TermII, Foreign 5et-11. 2016]

Ans. Butane, CH, . 18 4+ 14
[CB5E Marking Scheme, 2016])
Q.25.5elect saturated hydrocarbons from the

followings : CH:>CH :CH :CH »-CH

e Ul

[Board Term II, Delhi Set-II1, 2016]

Ans. CH ; CH, .. 16 + 4

[CBSE Marking Scheme, 2016]

Q. 26. Write the name and structure of an alcohol with
three carbon atoms in its molecule.

[Board Term II, O.D. Set-1. 2016]

10

Ans. Fropanol,
H H H

I .
SN
H H H

orCH, —CH, —CH, —OH 1
Q. 27. Write the name and structure of an alcohol with
four carbon atoms in its molecule.

[Board Term II. OD. Set-11. 2016]

H H H H

I N
SR N
H H H H

or CH, —CH, —CH, — CH, — OH 1

[CB5SE Marking Scheme, 2016]

Q. 28. Write the name and structure of an aldehyde
with four carbon atoms in its molecule.

[Board Term II, OD. Set-IIL 2016]

Ans. Butanal, CH, — CH,— CH, — CHO

or

H H H O

N
SR N
H H H 1

[CBSE Marking Scheme, 2016]
OR

Ans. Butanol,

[Topper Answer. 2016]

[R] Q.29. Write the name of each of the following
functional groups : [Foreign Set-I1. 2015]

(a) —OH (b} — fl_ -
O
Anmns. (a) Alcohol (b} Ketone. h 415

[CBSE Marking Scheme, 2015]

U] Q.30. Write the number of covalent bonds in the
molecules of butane C H, .

[Board Term II, OD Set-11 2015]

Ans. Thirteen covalent bonds. 1
[CBSE Marking Scheme, 2015]

[A] Q.31. Name the process of converting vegetable oil to
vegetable ghee. [Board Term Il SQF 2016]

Ans.l—l}rclmgemtiun. 1
[CBSE Marking Scheme, 2016]
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U] Q.32. Write the number of covalent bonds in the
molecule of Ethane.

[Board Term II O.D. Set-1. 2015]

Ans. Seven covalent bonds. 1
[CBSE Marking Scheme, 2015]

U] Q.33. Write the number of covalent bonds in the
molecule of Propane, C H,

[Board TermII, O.D. 5et-1L 2015]

Ans. Ten covalent bonds. 1
[CBSE Marking Scheme, 2015]

[R] Q.34. Name the process by which unsaturated fats are
changed to saturated fats.

[Board Term II Foreign Set-1, 2015]

Ans. Hydrogenation. 1
[CB5E Marking Scheme, 2015]
[R|Q.35.Name the functional group present in
CH,COCH, and state the name of this
compound.

[Board Term-II. Set(2018)2012]

Ans. Functional group : Ketone, name of the compourd :
Propanone. lotls
[CBSE Marking Scheme, 2012]
|R| Q.36. Name a functional group present in
(iy CH,CHO, (iij C,H COOH.
[Board Term-II. 5et (2021)2012]

Ans. (i) Aldehyde, (ii) Carboxylic acid. 18+ 14
[CBSE Marking Scheme, 2012]

Short Answer Type Questions-|

.1. What are hydrocarbons ? Give examples.
[DDE 2017]

Ans.The compound containing the molecules of
hydrogen and carbon are known as hydrocarbons.
Hydrocarbons are organic compounds that are
made ofonly hydrogen and carbon atoms.

Examples— Natural Gas, Methane, Fropare,

Alcohol. 1+1
Al Q.2. Why does carbon atom forms a large of
compounds? [DDE 2017)

Ans.Carbon 5 an element which shows a unique
property of catenation, makes it possible to form
a huge number of compounds. It is the property
by which it can make bonds with carbon atoms, to
form long chains. 2

Q.3. Covalent compounds generally don't conduct
electricity. Why? [DDE 2017)

Ans.A covalent bond i1s formed between non-metal
atoms, whichcombine together bysharingelectrons.
Cmvalentmm]:nunds have no tree electrons and no

ioms s0 they don't conduct electricity. 2
Rl Q.4. Why carbonis unique in nature? [DDE 2017]

Ans.Due to its four valence electrons, carbon 5 the
smallestele ment that is able to make covalentbonds
to four different atoms 1n its neutral form. Because

[R| Q.37. Write the molecular formula of the follow ing :
(i) Hexane, (ii) Benzene.
[Board Terme-II, Set (2025) 2012]
Ans. (i) Hexane : CH,,
(ii) Berzene : C.H.
[CBSE Marking Scheme, 2012] %4+ 4
[A| Q. 38. Write the formula of functional group :
(i) aldehyde, (ii) alcohol.
[Board Term-II, Set (2018), 2012]

H

. L e 14
Ans. (i) Aldehyde : G%D
(ii) Alcohol: — OH 14

[CBSE Marking Scheme, 2012]

R ©.39. Given below are the
functional groups :

H —C
S
o
Write the name of these functional groups.
[Board Term-II Set (2015). 2012]

Ans. Aldehyde, ketore.
[CBSE Marking Scheme, 2012] 4+ 4
[R| Q.40. Mention the percentage of carbon in earth's

formulae of some

—C

crust [Board Term-IL 2013, 2012]
Ans.0.02% [CBSE Marking 5cheme, 2012, 13]1

(2 marks each)

of this, large heavily branched compounds can be
made b}r stringing tu:ngether carbon and a few other
non-metallic atoms in various arrangements. 2

[A] ©.5. What is a covalent bond ? What type of bond
exists in (i) CC,, (ii) CaCl, ?

Ans. The chemical bonds formed between two atoms by
the sharing of electrons between them is known as

a covalent bond. The sharing of electrons between

the two atoms takes place insuch a way that both

the atoms acquire stable electronic configuration of

their nearest noble gas. 1

(i) CCl, — Covalentbond
(ii) CaCl, —Ionic bond la+14
Q. 6. Why is it not easy for carbon to take part in the
formation of ionic compounds ?

Ans.Inomder to torm 1onic bond, carbon atom either has
to lose four electrons to form C** ion or gain tour
electrons to orm CY ions.

The loss or gain of four electrons s not easy for
carbon since energy needed is very high. 2
Rl Q.7. (i)Whatis a functional group ?
(ii} State two properties of carbon which lead to huge

number of carbon compounds we see around us.
[Board Term II. Set A1, 2011]
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Ans. (i) Functional group s anatom ora groupofatoms
in a carbon compound that gives the molecule its
characteristic physical and chemical properties. It
is the site of reactivity in an organic compound.

Forexample —

(i) Alcohol is — OH

(i) Carboxylic acid s — COOH. 1
(ii)y Two properties of carbon which lead to huge

number of carbon n:c:mp:uunds we see around us
are —

(a) Catenation, (b} Tetravalency.

[CBSE Marking Scheme, 2011] %4+ 14

U] Q.8. List two differences between saturated and
unsaturated hydrocarbons.

[Board Term II. Set B1. 2011]

Ans.
5. Saturated Unsaturated
No. Hydrocarbons Hydrocarbons

(i) | Hydrocarbons having
single bonds between

I—I}rdmca rbons having
One or more multi]::le

carbonatomsarecalled |bonds between
saturated h}rdmcarbc:m. carbon atoms are
called unsaturated

h}rdrc:carbc:m.
(i) | Gives a clean flame on | They give yellow flame

buming. with a lot of black

smoke on buming.

[CB5E Marking Scheme, 2011] 2

2.9. Differentiate between addition reactions and
substitution reactions shown by hydrocarbons.

[Board TermII, Set Al, 2011]

Ans. (i) Reactions between urnsaturated hydrocarbons
with simple substances to form a EiTlE,"IE saturated
productare addition reactions. 1

(ii) Those reactions in whichone or more hydrogen of
a saturated hydrocarbon is replaced by anatom or
a group of atoms are substitution reactions.

[CBSE Marking Scheme, 2011]1

[R| Q.10.(i) Write the name of the following
compounds :
(a) HCOOH, (b) CH,COCH,CH..

(ii) Explain why carbon generally forms compounds
by covalent bonds. [Board Term-II. 5et B1 2011]

Short Answer Type Questions-||

U Q.1. What is a homologous series of carbon
compounds? List its any two characteristics.
Write the name and formula of next higher
homologous of HCOOH.

[Delhi set comptt. 1 2017]

Ans. (i) (a} Methanoic acid, (b) Butan-Z-one. 14414
(ii) Carbon generally forms compounds by covalent
bonds because carbon can neither donate nor
accept four electroms for completing its octet.

S0, it shares its four electrons with other atoms

fc:rming covalent bonds.
[CBSE Marking Scheme, 2011]1

. 11. Write dow n structural formula of:
(a) FPropanone, (b) Hexanal

:
Ans. (a) Propanone—CH.— C —CH,

[DDE 2017]

0
I

(b) Hexanal—CH.—CH,—CH —CH—CH—C —H
1+1

U] Q.12. Write molecular, electronic and structural

formulae of ethene.
Ans. Molecular formula : CH, 14
Electondotformula: H--C :: C .- H

H H 14
Structural formula: H—C =C —H
| |
H H Y+
.13, Write the name of the following compounds :
H H H H O
| I
iy H—C—C—C— C—C —OH
| b
H H H H
H H H
| | |
(ify H—C— C—C=C—H
| |
H H
H H H H H H H
| | | | | | |
(i) H—-—C—C—C— C—C—-C—C=0
| | | | | |
H H H H H H
H H H H H
| | | | |
(iwy H—C— C—C— C—C — OH
| | | | |
H H H H H
[INCERT Exemplar]
Ans. (i) Pentanoic acid, (ii) Butyne
(iii) Heptanal, (iv) Fentanol o+ e+ 14+

(3 marks each)

Ans. (a) A group of organic compounds having the same
tunctional group and similar structures in which
any two success ive members differ by — CEHL, 1
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(b} (i) All members have similar chemical properties 14
(ii) There is gradation in the physical properties. 14
(or any other)

(c) Name — Ethanoic acid/Acetic acid 14
Formula — CH,COOH 14
[CBSE Marking S5cheme]

.2, What are covalent compounds? How are they
different from ionic compounds? List any two
properties of covalent compounds.

[OD Comptt.2017]

Ans. (a) The compounds thatare formed due tosharing
of electrons between two atoms/compounds
having covalent bonds. 1

(b)lonic compounds are formed due o transfer of

electrons from one atom to anotherfcompounds
having ionic bonds/compounds having attraction
betweenoppositely charged ions 1

() (1) They are poor conductors of electricity 14
(ii) They have low melting and boiling point. %
(or any other)

[CBSE Marking S5cheme])
[A] Q.3. Give reason why carbon can neither form C"*
cations nor C" anions, but forms covalent
compounds are bad conductors of electricity

and have low melting and boiling points?

[Delhi Set Comptt. [T 2017]

Ans. (a) Carboncannot form C* cation because removal
of 4 electrons from a carbon atom would require a
large amount of energy. 14

(b} Carbon cannot form C* anion because itwould be
difficult for the nucleus with 6 protons to hold on

to 10 electrons. 14
(c)Hence, carbon atoms share electrorns forming
covalent compounds 1

(d) Covalent compounds do not form ions/ charged
particles and therefore do notconductelectricity. 14

(e) Inter molecular forces of attractionare weak, hence
low melting and boiling points. 14
[CBSE Marking S5cheme] 3

[R| Q.4. What is meant by isomers ? Draw the structure
of two isomers of butane, C H . Explain why

we cannot have isomers of first three members

of alkane series.  [Board Term II. Delhi Set-l.
2015]

Ans.somers are the n:c:m]:nunds which have the same
molecular brmula butdifferentstructural ormula.
[somers of Butane :

@ H H H

(i) F|*
H—C—H
H H
| |
H—-—_C—C— C—H
| | |
H H H
iso-butane

We cannot have isomers of the first three members
of the alkane series because of the following laws
of isomers :

(i} The parentchainshould have the most number of
carbor atoms.

(ii) The branching cannot be done from the fiston the
lastatom carbonatom of the structure. 1+1+1

[CBSE Marking Scheme, 2015]

What is Structural [somerism? Draw isomers of

Pentane (C,H. ). [DDE 2017]

Ans. Structural Isomerism, or cons itutional somerism,
15 a form of somerism in which molecules with the
same molecular formula have different bonding
patterns and atomic organsation.

AR
I—I—C—{lf—ilf—C—C—I-I
| I
H H H H H

n — Pentane

Al Q. 5.

H
|
H—C—H
| oY
|
H—C—H H— {|: C— {I: H
H H H
| | | H | H
H—C—C—C—C—H H—C—H
| | |
H H H H H
iso — Pentane neopeniane

Q.6. Draw the structuresofthe following compounds
and identify the functional group present in
them :

(i) Butanoic acid
(ii) Bromopropane
(iii) Butyne [Board Term-II, SetFF/NBEG, 2015]
H H H
b
Ans.(jH—C —C—C—C — OH

| I
H H H O

Carbc:x}rlic group - COOH
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H H H
| .

(il H—C —C—C—Br
| |

H H H
I—Iall:ugenah:um—Er
H H

| |
(ii)H—C —C—C=C —H

| |
H H

Triple bond C=C
[CBSE Marking Scheme, 2015]1+1+1

Q.7. Write the name of the following compounds

AR

(a) H—é—C—C—C—C—DH

HOH OB b

H HH HHH H
© HeC— (e CmCm =0

HOHOHOHOH H

H H
W}H—é—é—CEC—H

HoH

H HH H H
M}H—é—é—é—é—é—mH

HOHOHOH M

(any three)
[INCERT Exemplar2017]

Ans. (a) Pentanoicacid  (b) But-1-yne
(c) Heptanal (d)yFentanol 1+1+1

[R| Q.8. Write the molecular formula of the following
compounds and draw their electron-dot
structures :

(i) Ethane
(ii) Ethene

(iii) Ethyne [Board Term I, Foreign Set-1. 2015]

Ans.
(i) Ethane : CH

&

I
I

I:0;
i e p

414

(i) Ethene : CH,

(iii) Ethyne : C_FL

H:ciic:H qe @
12415

[CBSE Marking Scheme, 2015]

.9. Write the name and structural formula of the
compound formed when ethanol is heated at
443K temperature with excess of conc. H,50,.
What is the role of conc. H,50, in this reaction 7
Alsogive the chemical equation for the reaction.

[Board Term II, Foreign Set-I11, 2015]

Ans. (i) Ethene
H H
AN /
C=C
H / \ H 1
(ii) Cone. H,50, acts as a dehydrating agent. 1
Cone H,50)
CH,CH.OH YET CH,+ HO 1

[CBSE Marking Scheme, 2015]

. 10. What is meant by homologous series of carbon
compounds 7 Write the general formula of (i)
alkenes, and (ii) alkynes. Draw the structures
of the first member of each series to show the
bonding between the two carbon atoms.

[Board Term-II. Outside Delhi Set-L IL III. 2014]
[DDE 2017]
Ans.A homologous series s a series of organic
compounds that belongs to the same family (ie.,
possesses the same functional group) and show
similar chemical properties. The members of this
series are called homologues; they differ tfrom
each other by the number of CH, units in the main
carbon chain.
General Formula
Alkenes: C FH, |
Structures
The first member of alkenes 15 ethene and its
structure is given below.

H
|
H—C=C—H
|
H

Alkynes: C I

The first member of alkynes & ethyne and its
structure is given below :

H-C=C—H 1+1+14+1%

. 11. Whatishomologousseries ofcarboncompounds?

Write the molecular formula of tw o consecutive

members of homologous series of aldehydes.
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State which partofthese compounds determines
their (i) physical and (ii) chemical properties.
[Board Term-II, Outside Delhi 5et-11. 2014]
Ans. A homologous series 5 a series of organic
compounds which belong to the same family (ze.
possess same functional group) and show similar
chemical properties. The members of this series are
called homologous and differ from each other by
the number of CH, units in the main carbon chain.
Molecular tormula of two consecutive
members of homologous series of aldehydes is

CH.-CHO and CH.- Cl—lz CHO.
In CH.—CHC compound, —CHO part and in

CI—IE—CI—IZ—CHD, —CI—IZ—CI—ID part will deter-
mine their ph}rsicaland chemical properties. 1+1+1

[A] ©.12. State the meaning of functional group in a
carbon compound. Write the functional group

presentin (i) ethanol, and (ii) ethanoic acid and
also draw their structures.

[Board Term II. Delhi Set-1. 2014]

Ans. Functional group is an atom or a group of atoms
that 15 bonded to a carbon chain. It defines the
chemical property of the organic CDmPDLll'LCL

Compound Functional Structure
Group
Ethanol Hydmoxyl CH.CH CH
(~OH)
Ethanoic acid Carboxylic acid CH.COOH
(-COCOH)
1+1+1

[Rl ©.13.5tate the meaning of the functional group in
an organic compound. Write the formula of the
functional group present in alcohols. aldehydes.
ketones and carboxylic acids.

[Board Term II. Delhi Set-11. 2014)

Ans, Functional group is an atom or a group of atoms
that 5 bonded to a carbon chain. It defines the
chemical property of the Organic CDlT‘lPDLll‘LCL

Compound Functional Group
Alcohol - OH
Aldehyde - CHO
Ketone -C=0
Carboxylic acid - COCH
1+ + 1+ 14+

.14. Write the name and general formula of a chain
of hydrocarbons in which an addition reaction
with hydrogen can take place. Stating the
essential conditions required for an addition
reaction to occur write the chemical equation
giving the name of the reactant and the product
of such a reaction.

[Board Term I, Delhi Set-1. IL. II1. 2014]

Ans.Name and general formula of hyvdrocarbons
undergoing addition reaction with hydrogen :

Name General Formula
Alkene Cul—lz”
*ﬁl ].k:,.;"l_lE I::l.'HZL' 2

Essential conditions required for the addition
reaction to occur:

(i) Multiple bonds (double and triple bonds) must
be present between carbon atoms in the chain of
h}rc:lml:arbmn.

(ii} Addition of hydrogen should be carried out in the
presence of catalys tsuch as nickel or platinum.

Chemical Equation :

CH,=CH, + H,

CH,—CH,

Ethene Ethane
CH=CH + 2H, —*~> CH, = CH,
Ethyne Ethene

1+1+1

U] ©.15.(a) List four characteristics of homologous
series.

{b) Draw the electron dot structure of carbon dioxide.

[Board Term-II. Set2021, 2012]

Anmns. {(a) Four characteristics of homologous series are :

(i} Same functional group. 14
(ii) Similar chemical properties. 14
(iii) Regular gradation in physical properties. 14
(iv) Successive member differ by - CH.. 14

UIEEED :

[CBSE Marking Scheme, 2012 ]

. 16. Carbon has the unique property to form bonds
with other atoms of carbon.
|1
—C—C—C—
I
— C—
I

Fig. A

(i) Name the characteristic property of carbon as
depicted in the fig. A

(ii) Give reason for this unique property of carbon.
(iii) Draw the structure of cyclohexane.

[Board Term II. 5et8XSVHLC, 2014]

Ans. (i) Catenation.
(ii) Carbon forms large number of compounds due to
the following :
(a) Catenation : Carbon forms bond with other

atoms of carbon.

(b) Tetravalency : Carbon share four electrons
withother atoms.
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(iii) Structure of Cyclohexane :

H
H\\| T
H C H
::G,f" ""'*-‘Gf"ﬂ
AT
H..-""|“"--.. ..r""ﬁ“'--aH
H | TH
H

1+1+1
[CBSE Marking Scheme, 2014]

Q.17. Name and draw the chain structure and dot
structure of first two alkanes.

[Board Term II. 5QF 2013]
Ans. (i) Methane

! (Aih

i

\ L/ »

(ii) Ethane

H H
|
H-C -C-H
|
H H

14
.18, (i) Define the term functional group. Identify
the functional group present in

H OH
| |
(aH—C—H. .jh}H_{lz—r:=cn
H

(ii) What happens when 5% alkaline KMnO_ solution
is added drop by drop to warm ethanol taken in
a test-tube 7 State the role of alkaline KMnO,
solution in this reaction.

[Board Term Il Foreign Set-1, 2016]

Ans. (i) Functional group- Hetero atom or group of
atoms attached to the carbon chain, which gives
specific properties to the compounds, s called a
functional group. 1
(a) Aldehyde group, (b) Carboxylic acid % + 14

(ii} Acetic/Ethanoic acid 5 formed. It 5 an oxidizing
agent. e + 14
[CBSE Marking Scheme, 2016]
2.19. What is meant by functional group in carbon
compounds ? Write in tabular form the structural
formula and the functional group present in the

follow ing compounds :

(i) Ethanol
(ii) Ethanoic acid [Board Term II. Foreign Set-1. 2015]

Ans.An atom or a group of atoms/hetercatoms which
determines the chemical properties of an OTganic

n:n:urnp:uuncl is called funn:tin:unalgmup. 1
Name Structural Functional
Formula Group
Ethanol H H -0OH

H H
Ethanoic H O — COOH
acid | ”
H— f.I: — C —0OH ‘_|_|-:'
H —C —0OH

[CBSE Marking Scheme, 2015]1 + 1

. 20.(i) Identify., from the following. the hydro-
carbons that can undergo addition reactions:

C,H,CH_,CH,C H,. Justify your answer.

(ii) Write the name of the homologous series to which

they belong to. [Board Terme-II, Set 2008, 2012]
Amns. (i) C.H, CH, will undergo addition reactions
because they are unsaturated compounds. 1

(ii) C.H, - Alkyne 1
CH,-Alkene [CBSE Marking Scheme, 2012]1

[A] Q.21.An aldehyde as well as a ketone can be
represented by the same molecular formula,
say C,H O. Write their structures and name
them. 5tate the relation between the two in the
language of science. [OD. 5et-I, 2016]

Ans. (i) Popanal(aldehyde); 16 + 14
H H H
I
H— {|: — {lf —C—0
H H
(ii) Pro panone (Ketone); 14 + 14
H H

| |
SRR
H O H

(iii) [somers (same molecular formula but different
structural formula/different functional group) 1

[CBSE Marking Scheme. 2016]
Q.22. Explain the following :
(i) CH,COOH is a weak acid
(ii) Propene undergoes addition reaction

(iii) The gas stoves have inlets for air.
[Board Term II. Set GFVTBS6, 2015]

Ans. (i) Due to the incomplete ionization of acetic

(CH,COOH]) acid.
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(ii) CH, — CH = CH, undergoes addition reaction

because of double bond.
(iii) Sufficient supply of O, for complete combustion.

[CB5SE Marking Scheme, 2015]1+1+1

.23, List two tests for experimentally distinguishing

between an alcohol and a carboxylic acid and

describe how these tests are performed.

[Board Term II, O.D. 5et-1, 2015]

OR

How would vou distinguish experimentally
between an alcohol and a carboxylic acid ?

Ans.(i) Test1 (Litmus Test) : Take two strips of blue
litmus paper. Flace a drop each of the alcohol and
carboxylic acid on these strips separately. The blue
litmus paper turns red in the case ofcarboxylic acid
and remains unaffected in the case of alcohol. 1

(ii) Test 2 (Sodium hydrogen carbonate test/'sodium
carbonate test) : A pinch of sodium hydrogen
carbonate or sodium carbonate 5 added, to
both separately. If brisk effervescence with the
evolution ofa colorless gas is observed, itindicates

the presence ofcarboxylic acid. 14
If no change 5 observed then it confirms the
presence of the alcohol. 14

(iii) Test 3 (Ester test or any other suitable test):
(Any two) 15 + 4
[CBSE Marking Scheme, 2015]
Detailed Answer:

(i) We can distinguish between an alcohol and a
carboxylic acid on the basis of their reaction with
sodium carbonate and sodium hydrogen carbonate.
Carboxylic acids reacts with sodium carbonate and
sodium hydmogen carbonate to evolve CO, gas that
turms lime water milky.

Alcohol, on the other hand, do not react with

sodium carbonate and sodium h}rdmgen carbonate.

(ii} Alcohol reacts with sodium metal to produce
hydrogen gas with rapid effervescence. On the
other hand, carboxylic acid does notshow this type
ofchemical reaction with sodium metal. 114+ 114

Ans.

Long Answer Type Questions

Q.24. A carboxylic acid (molecular formula C,H O,)
reacts with an alcohol in the presence of an acid
catalyst to form a compound 'X'. The alcohol
on oxidation with alkaline KMnO,_  followed
by acidification gives the same carboxylic
acid C,H O,. Write the name and structure of (i)
carboxylic acid. (ii) alcohol and (iii) the compound
X [Baord Term II, Cutside Delhi Set-I]

Ans. (i) C,H,0, : CH.-COOH - ethanoic acid
(ii} C,H.OH :ethanol
(iif) X s CH.COOCH. - ethyl acetate [ethyl ethanoate
-ester] 3

Q. 25. Why is homologous series of carbon compounds
so called 7 Write the chemical formula of two
consecutive members of any homologous series
and state the part of these compounds that
determines their (i) physical and (ii) chemical
properties.

[Delhi Set-I1, 2015, Delhi Set-1. 2013]

Ans. (i) All the members of a series have the same
functional group, similar structure and same
general formula. (Any two) 4 + %4

(ii) CHL,OH, CH.OH 14414

(iii) The physical properties are determined by alkyl
group/hydrocarbon  part/part other than the
functional group. 14

(iv)The chemical properties are determined by
functional group such as ~-OH group, or any other
example from any other homologous series. 14

[CBSE Marking Scheme, 2015]
Q. 26. Write the names of the following :
[Board Terme-II. Set (2024) 2012]
(iy CH,CH,-C=CH
(i) CH,CH,OH
(iii) CH,COCH,.

Ans. (i) Butyne 1
(ii} Ethanol 1
(iii) Propanone [CB5E Marking Scheme, 2012]1

(> marks each)

.1. Why are certain compounds called hydrocarbons 7 Write the general formula for homologous series of
alkanes, alkenes and alkynes and also draw the structure of the first member of each series. Write the name
of the reaction that converts alkenes into alkanes and also write a chemical equation to show the necessary

conditions for the reaction to occur.

[OD 31/12017] 5



CARBOMN AND ITS COMPOUNDS

| 83

Rl Q.2. (i) Define the term 'isomers’.

(ii) Draw two possible isomers of the compound with
molecular formula C.H O and write their names.

(iii) Give the electron dot structures of the above two
compounds.

INCERT Board Term Il Delhi Set-1. 2013]

Ans. (i) The compounds thatcontain the same molecular
tormula but different structures are called somers.
The somers of a compound have different physical
properties. 1
(ii) The two possible somers of the compound with
molecular formula CH O are :

H H O

I
H—C—C—C—H

|
4

(Propanal)

O H

H
[ | .
H—C—C—C—H
|
H  H
(

Propanone) 7

(iii) Electrondotstructure of propanal.
H H O

H--C--C-. C--H

4 -

Electrondotstructure Dfprc:pamne

H O H
H..C..C..C--H
H H 2
U Q.3. Give two examples of covalent compounds
which wvou have studied. S5tate any four

properties in which covalent compounds differ
fromionic compounds. [Board Term II. SQE

2013]
Ans. Two examples of covalent compounds are ethanol,
and ethanoic acid. 14 +14

Difference between the properties of Covalent and
Ionic compounds :

5. Covalent lonic

No. Compounds Compounds

(i) | They are readily
soluble in organic
solvent.

The:,r are notsoluble in
organic solvent.

(ii) | They do notionize. They ionise in organic

medium.
(iii} | They are bad They are good
conductor of heat conductors of heat
and electricity. and electricity.
(iv) | They have weak force | They have strong torce
of attraction between | of attraction between
the molec ule. the molecule. 4

Q. 4. (i) Give a chemical test to distinguish between
saturated and unsaturated hydrocarbon.

(ii) Name the products formed when ethane burns in
air. Write the balanced chemical equation for the
reaction showing the types of energies liberated.

(iii) Why is reaction between methane and chlorine in
the presence of sunlight considered a substitution
reaction ? [OD Comptt 2017] [Delhi 5et-1. 2015]

Amns. (i) Fass thevapours ofthe given samples ofsaturated
and unsaturated hydrocarbons into bromine water
taken in two sepamte test-tubes. The ore which
discharges the colour of bromine water s that of
unsaturated hydmocarbon and the other represents
saturated hydrocarbon. (Or any other test).

(ii) On burning ethane in air, the products obtained
are carbon dioxide and water, along with heat and

light. 2
2CH(g) + 70, (g) — 4CO, (g) + 6 FLO (1) + Heat
+ Light1

(iii) [t is considered a substitution reaction because the
hydrogen atoms of methane (CH,) are replaced by
chlorine atoms one by one. 1+1

[R] Q.5. (a) State any three physical properties of carbon
compounds.

(b) Carbon is
statement.

a versatile element. Justify this
[Board Term-II. 2015]
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Ans.{a) Three physical properties of carbon
compounds are :
(i) Catenation property.
(ii) Low melting and boiling point compared to ionic
compound.

(iii} Foor conductos of electricity.
(b) Carbon is a wersatile element becawse it forms
covalent bonds with large number of elements

and has catenation capacity to torm n:c:mp:uunds
b}r chain of bonds with itself. 3+2

[CBSE Marking Scheme, 2015]
Q. 6. Explain the following reactions with one
example for each giving relevant chemical
equations :
(i) Hydrogenation reaction,
(ii) Oxidation reaction,
(iii) Substitution reaction.
(iv) Combustion reaction,

(v) Saponification reaction.
[Board Term II, S5et-QNA4XWT, 2014]

Ans. (i) Hydrogenation reaction : It s the process
in which unsaturated compound reacts with
hydrogen in presence of nickel as a catalyst to form
saturated compound.

R \ / R R R
. | |
Mickel
C=C +H, — > H—C — C —H
L ]
R 4 R R R
Vegetable Ol Vegetable Ghee

(ii} Oxidation reaction : When there is an addition of
oxygen in the reaction, it is known as oxidation

reaction. 1
Alkalinee
CI—IZCI—IZDI—I + [D] — CI—IZCDC}I—I + I—IZD
Ethanol Ethanoic acid

(iii) Substitution reaction : Those reactions in which
an atom or group of atoms of a compound are
replaced by other atom or group of atoms are
called subs titution reac tions.

Sunlizh

CH(g + Cl(g CH,Cl(g)
Methane Chlorine Chloromethane
+ HCl(g)
Hydrogen
chloride 1
(iv) Combustion reaction : Ethanol s highly

inflammable liquid, ze., it catches fire very easily.
It burns with blue flame in presence of oxygen to
form carbon dioxide and water.

CHOH + 30, —
Ethanol Oxygen
2C0, + 3H,0
Carbon dioxide Water 1

(v) Saponification reaction : It is the reaction in which
an ester reacts with sodium h}rdmxide to form
sodiumsalts of acid and aleohol.

CH.COOCH. + NaCOH —
Ethyl ethanoate sodium hyd roxide
CH.COONa + C.H.OH
sodium ethanoate Ethanol 1

[CBSE Marking Scheme, 2014 ]

Rl Q.7. Describe the following chemical properties
of carbon compounds briefly and give one
chemical reaction for each :

[Board Term II. Set-UV6TFLN., 2016]
(i) Combustion
(ii) Addition
(iii) Substitution
(iv) Esterification
(v) Oxidation
Ans. (i) Combustion :
CH,+ O, = CO, + FLLO + Energy + Light
(ii) Addition

CH, = CH, + H, ' CH,

(ili) Substitution
CH, + Cl, —52 CH.Cl + HCI
(iv)  Esterification

CH,COOH + CHOH —— 5 CH,COOCH, +
HO

(v) Oxidation
C.H.OH

alk Ehndd

CH,COOH.

1+1+1+1+1
[CB5E Marking Scheme, 2016]

U Q.8. (a) Draw the structure for the following
compounds :

(i) 2-Bromopentane, (ii) 2-methyl propane,
(iii) Butanal. (iv)1-Hexvyne.

{b) Draw the electron dot structure for ethanoic acid.
[Board Term IL Set (2020). 2012]

Anms. (a) (i) CH, — CH, — CH, —CH — CH, 1
|
Br
(ii) CH, — CH — CH,
|
CH, 1
(iii) CH,CH CH CHO 1
(iviHC = C-CH, - CH, - CH, - CH,
(b} Electrons dot structure of ethanoic acid
H

=1

Hex{ =x { xa{3zeH

) ¥ 1

[CBSE Marking Scheme, 2012]

H x

™ M=
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0.9. Explain why carbon forms compounds mainly
by covalent bonds. Explain in brief two main
reasons for carbon forming a large number of
compounds. Why does carbon form strong
bonds with most other elements ?

[Board Term II, Delhi Set-1. 2015]

OR

What are the two properties of carbon which

lead to the huge number of carbon compounds
we see around us ?

Ans. (i) Carbon has 4 electrons in its outermost shell,
and needs to gainor lose 4electrons toattain noble

gas config umtion. 1

(ii) Losing or gaining 4 electrons is not possible due to
energy considerations; hence it shares electrons to
torm covalent bonds. 1

Two reasons for of carbon

compounds :

(i) Catenation : The unique ability of carbon to form
bonds with other atoms of carbon, giving rise to
long chains of different types of compounds. 1

large number

(ii) Tetravalency : Since carbon has a valency of 4
it 5 capable of bonding with four other atoms
of carbon or atoms of element like oxygen,
hydrogen, nitrogen, s ulphur, chlorine, ete. 1

The reason for the formation of strong bonds b}r
carbon is its smalls ize which enables the nucle us to
hold on to the shared pairs ofelectrorns Et[Dl‘LE,’l}F. 1

[CBSE Marking Scheme, 2015]
Detailed Answer:

Since carbon has a valency of four, it is capable of
bonding with four other atoms of carbon or atoms
of some other monovalent elements. In order to
satisfy its tetravalency carbon can form double
or triple bonds also with other C-atoms or with
OXYgern, ntmo gern etc.

Reasons for carbon forming a large number of
compounds are :

(i) Catenation : Carbon has the urugue property or
ability to form bonds with other atoms of carbon,
giving rise to large molecules. This property is
called catenation. These compounds may have long
chains ofcarbon, branched chains of carbonor even
carbon atoms arranged in rings.

(ii) Tetravalency : Carbon has four valerce electrorns
in its valence shell so the valency of carbon is four.
Due to this valency, carbon is a tetravalent element
and it has the capability of satisfying its tetravalent
by sharing its electrons with some monovalent
elements and forming covalent bonds.

(iif) Carbon exhibits catenation much more than any
other element due to its smaller size which makes
the C — C bonds strong while the bonds between
any other elementare comparatively weaker due to
its large size. 1+2+2

2. 10. Elements forming ionic compounds attain noble
gas electronic configuration by either gaining
or losing electrons from their valence shells.
Explain giving reason why carbon cannot attain

such a configuration in this manner to form its
compounds. Name the type of bonds formed in
ionic compounds and in the compounds formed
by carbon. Also explain with reason why carbon
compounds are generally poor conductors of
electricity. [Board Term II Delhi Set-1. 2015]

OR

Elements forming ionic compounds attain
noble gas configuration by either gaining or
losing electrons from their outermost shells.
Give reason to explain why carbon cannotattain
noble gas configuration in this manner to form
its compounds. Name the type of bonds formed
in ionic compounds and in the compounds
formed by carbon. Also give reason why carbon
compounds are generally poor conductors of
electricity.

[Board Term-II, OQutside Delhi Set-1. I1, 2014]

Ans. Carbon has 4 electrons in its outermost shell. It
cannot lose 4 electrons to form C* because Very
high energy is required to remove 4 electrons. 1%

In cannot gain 4 electrons to form CY iors
because it is difficultforé protons to hold on to 10

electrons. 114
(i} Ionic/Electrovalent Bonds. 14
(ii} Covalent bonds. 14

(iii)There are no charged particles in carbon
compounds and hence poor conductors of
electricity. 1

[CBSE Marking Scheme, 2015]

|A| Q.11. List two reasons for carbon forming a large

number of compounds. Name the type of
bonding found in most of its compounds. Why
does carbon form compounds mainly by this
kind of bonding. Give reason why the carbon
compounds :

(i) Generally have low melting and boiling points.
(ii) Do not conduct electricity in molten state.
[Board Term-II, Outside Delhi Set-1, [11, 2014]

Ans. Two of the main reasons because of which carbon
forms a large number of orgamnic Enm]:rmmds are :

1. Tetravalent nature of carbon
2. Greater C—-C bond E.trength

Carbon compounds are formed by covalent bonds.
(i) Carbon compounds have low melting and boiling

point because theze mmpmmds are bonded with
covalent bond and alzo forces of attraction betiween

these molecules are not very strong.

(ii) Because carbon compounds are covalent in nature,
they are bad conductors of electricity; they lack free
electrons. 24142

|A| Q.12. State the reason why carbon can neither form

C* cations nor C' anions but forms covalent
compound. Also state the reason to explain why
covalent mmpnunds:

(i) are bad conductors of electricity.
(ii) have low melting and boiling points.

[Board Term-11, Delhi Set-1, 111, 2014]

Ans. Atomic number of cartbon is six. This means that it
has fourelectrons in its ountermost shell and it needs
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four more electrons to attain noble gas electronic
configuration. It does not form C'" cation, as the
removal of four valence electrons will require a
huge amount of energy. The cation formed will
have six protons and two electrons. This makes it
highly unstable. Carbon is unable to form C* anion
as its nucleus with six protons will not be able to
hold ten electrons. Thus, carbon achieves noble
gas electronic configuration by sharing its four

TOPIC-2

electrons with other elements, ie. it forms covalent
com pounds.

(i) Covalent compounds are bad conductors of
electricity due to lack of free electrons.

(ii) Covalentcompounds are formed by covalent bonds
and it has been found that the intermolecnlar forces
of attraction in covalent compounds are weak
Thus, their melting and boiling points are quite
low. 34+1+1

Carbon Compounds, Soap and Detergents

Very Short Answer Type Questions

Q2.1. How many covalent bonds are present in
pentane (C.H,,)? [DDE 2017]
Ans. Sixteen (16) Covalent bonds. 1
[A| ©.2. Name the simplest ketone.
Ans. The simplest ketone is acetone. e.g, CHLCOCH,. 1
[R| Q.3. What is the common name of CH,COOH?
[Board Term II 2014, 2012]

Ans. Acetic acid or vinegar.
[CBSE Marking Scheme, 2012]1

Q.4. Name the gas evolved when ethanoic acid is
added to sodium carbonate? [DDE 2017)

Ans.2CH, COOH + Na, CO, —2CH, COONa + HO +

Co, T 1

Q.5. Write balanced Chemical equation of
dehydration of ethanol by hot conc. H,50 .

[DDE 2017)
Haot Cone
FLACY, 3K d CHZ N CHZ * HZG 1

Why is ethanol used in making of tincture,
iodine, cough syrup. tonic etc. ?

(i) What is the role of conc. H,50 in making
ethane from ethanol ? [Board Term I1. 5QE 2013]

Amns.(a) Ethanol is a solvent wed to make tincture
of Iodine because the cell membrane of micro-
organisms is made up of lipids and ethanol is a the
solvent, which can dissolve the lipid of easily and
kill the micro-organisms that may be pathogenic.

(b} Concentrated sulphuric acid acts as dehydrating
agent ve. removes water molecule from ethanol
and also catalyse the reaction and convert ethanol
to ethane. L+ 1%

Q. 7. Anorganic compound burns with a sooty flame.
Is it saturated or unsaturated compound ?
Justify. [Board Term IIL 2013, 2012]

Ans. CH.CH OH
R Q. 6.

Ans. It 5 unsaturated cmmp:uncl because the:,r have
more carbon. Itbums with sooty or Eml:mlq,r flame.
[CBSE Marking S5cheme, 2012]1

R ©.8. Draw the electron dot structure of nitrogen
molecule. [Board Term II 2013, 2012]

(1 mark each)

Ans.
" ﬂ@n [CBSE Marking Scheme, 2012]1

U[Q.9. In an organic compound, which part
largely determine its physical and chemical
properties ?

Ans.The alkyl part (carbon chain} of an organic
cmmp:unr:l determines ifs ph}rsical properties
whereas the functional group determines its
chemical properties. 1

. 10. What happens when methane is burnt in air ?

Ans, Methane burns in air with the formation of carbon
dioxide and water.

CH,+20, = CO,+2H O+ Heat energy 1
[R| Q.11. Complete the following reaction :
CH,COOH+NaHCO, —
[Board Term IL 2013, 2012]

Ans. CH,COOH + NaHCO, —» CH,COONa
+ l—]zi.'_}+ CDE
[CBSE Marking Scheme, 2012]1

[A] Q.12. Write the chemical equations for the conversion
of ethanol to ethanoic acid in the presence of

KEMnO,. [Board Term Il Set-8X5VHLC, 2014]
Ans. CHCHOH _~Mr0.091 , CH COOH
Ethanol Ethanoic acid

[CB5E Marking Scheme, 2014]1
Q. 13. What happens when bromine water is added to
ethene gas 7
Ans.Ethene gas decolourses the brown colour of
bromine water. 1

[A] Q.14.Why is pure ethanoic acid called glacial
ethanoic acid (or glacial acetic acid) ?

[DDE 2017]

Ans. When pure ethanoic acid is cooled, it freezes to
forma colourless, we-like liquid. This pure ethanoic
acid is called ethanoic acid (or glacial acetic acid). 1
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Short Answer Type Questions-I|

Rl Q.1. What is meant by saponification ? Give an
example. [NCERT][Board Term II. S5et B1. 2011]

Ans. When an ester reacts with water in presence of a
base, a salt of carboxylic acid and an alcohol are
pmdul:ed. Such a reaction is called EEIFCITLifiCEI ton. 1

For example : When ethyl ethanoate is heated with

a solution of sodium hydroxide, sodiumethancate

and ethanol are prc:dun:ed il 14
CH.COOCH. + NaOCH =, CH,COONa +
CH.OH [CBSE Marking Scheme, 2011] 4

|R| @.2. Which is better for health. butter or vegetable
0il? Why? [DDE 2017]

Ans. Butter is mostly made upof heart healthy saturated
fat and i low in polysaturated fat. Saturated

fats are good for health. A vegetable oil is a
triglyceride extracted from a plant, that are liqud

at room tempe:rature There oil contain very large
amount of biologically active fats called Cﬁmega-r:u
polyunsaturated fatty acids, which are harmful in
EXCE55 ., 2

Q.3.
(ii) Why does carbon form compounds having low

melting and boiling points ?
[Board TermII, Set A1, 2011]

(i) Whatis vinegar ? Give its uses.

Ans. (i) 5 to 8% solution of acetic acid in water is called
’Finega r. It is used as a preservative in pickles.

(ii) Carbon compounds have low melting and boiling
point because e of attraction between carbon
cc:m]:nunds are mtver}r Etrcmg.

[CBSE Marking Scheme, 2011]1+1
Q.4. Give a chemical test to distinguish between
butter and cooking oil.
[Board Term II, S5et A1, 2011]

Ans.Butter and cooking oil can be distinguished by
using alkaline KMnO,. Being ursaturated only
cooking oildecolourises the pink colour of alkaline
KMnO, where as butter does not, because it is
saturated. Bromine water test 15 also uwsed where

browncolour is discharged b‘_r,r the I:Dczking oil.
[CBSE Marking Scheme, 2011]1+1

U] Q.5. List any four differences between soaps and
detergents. [Board Term II, Set Al, 2011]

Ans.

5. No.

(i) | They are sodium salts
of long chain fatty

Soaps Detergents

These are sodium or
tassium salts of

acids. sulphonic acids of
h}rdrc:carbc:m.
(ii} | Soaps cannot be wsed | Detergents work well

with hard water. with hard and soft
water both.
(iii) | They are fully Theyare non-
biode gradable. biodegradable.

(2 marks each)

(iv) |They take time to | They dissolve faster in
dissolve in water. water

[CBSE Marking Scheme, 2011] % + Y4+ 4 +14

[B| Q.6. Why is ethanol used in making of tincture

iodine, cough syrup. tonic etc.?

(a) What is the role of conc. H50,
ethane from ethanol?

in making
[DDE 2017]
Ans.(a) Ethanol is a solvent uwed to make tincture
of Iodine because the cell membrane of micro-
organisms is made up of lipids and ethanol = a
the solvent, which can dissolve the lipid of the cell
membrane easily and kill the micro-organisms that

may be pathogenic.
(b) Concentrated sulphuric acid acts as dehydrating
agent se, removes water molecule from ethanol
and also catalyse the reaction and convert ethanol
to ethane. e + 1%

U Q.7. (i) What is a catalyst 7 Write the chemical
equation to represent the hydrogenation of
ethene.

(ii) Which of the following cumpuuncla belong to the
same homologous series 7 CH, C.HO,, CH. O,
CH,.

Ans. (i) Catalyst s a substance that cause a reaction to

occur or proceed at a different rate without being

affected itself.
CH, = CH, , CH, - CH, 1

Flickel Cataly=l
H

(i) CH, and CH,. 14414
Q.8. [dentify the functional in following—
(2) HCHO (b) CH, COOH
(c) CH,CH,0H (d) CH,COCH,
[DDE 2017)
Ans. (a)Aldehyde (b) Carboxylic acid
(c} Alcohol (d) Acetone

1& -+ 1,"'% -+ 1,"'% + 1,'é
Q.9. Complete the following reactions—
(a) CH, + 0O, —

(b) CH, + Cl, [DDE 2017]
Ans.(a) CH, + O, - CO, + 2EL O + Heat + Light

sunlizght

sunlizhi

(by CH, + Cl, CH, Cl + HCl 1+1
Q. 10. (a) Complete the following reactions :
(i) CH,+CL, Surgnt . + HCI

+ H,O

‘s Hot.oonc,
(ii) CH,CH,CH I'_I::1l1

(b) How is scum formed ?
[Board Term II, 5et B1, 2011]

Ans. (a) Complete reactions are —
(i) CH,+Cl, CH, Cl+ HCI

> HC=CH,+H,0 (14+%)

Sulight

(i) CH,CH OH —; :j; .
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(b) When soap reacts with hard water, the minemals
present in water react with soap and form a white
curdy s ubstance knownas scum.

It reduces the cleansing ability of soap.
[CBSE Marking Scheme, 2011] % + %
Q2.11. (i) What would be observed on adding a 5%

alkaline potassium permanganate drop by drop
to some warm ethanol taken in a test-tube 7

(il) Write the name of the compound formed during the
chemical reaction. [Board Term IL Set Al, 2011]

Ans. (i) Colour of KMnO, disappears because it takes
part in the oxidation of ethanol. 1

(ii) Ethanol is oxidized to produce ethanoic acid. 1
[CBSE Marking Scheme, 2011]

.12, (i) An organic compound X’ reacts with sodium
metal to form sodium ethoxide and a gas 'Y'.
Identify ‘X' and "Y".

(i) What happens when ethanol is heated at 443 K
with conc. H,50, 7 [Board Term II, Set A1, 2011]

Ans. (i) 2CH.OH + 2Na —»2CH.ONa + H, Tad 14
‘X'is ethanoland Y is hydrogen.
Conc. HLS()

(i) CH,CHOH — = CH, = CH, + HO 1

[CBSE Marking Scheme, 2011]

.13, An organic acid ‘X’ is a liquid which often
freezes during winter time in cold countries.
It has molecular formula C,H O,. On warming
with ethanol in the presence of a few drops of
conc. H,50, a compound Y with a sweet smell

is formed.
(i) Identify "X’ and "Y".
(ii) Write chemical equations for the reactions

involved. [Board Term II, Set Al, 2011]

Short Answer Type Questions-||

2.1. What is an oxidising agent 7 What happens
when an oxidising agent is added to propanol 7
Explain with the help of a chemical equation.

[Board Term II, Delhi Set-II, 2016] [DDE 2017]
Ans. (i) It is a substance which can give oxygen to other

s Ubstances. 1
'y Alkalime EMnCy, + Heal
(ii) CH,—CH,—CH,—OH 55— S3ife K,Cr,0, + Heat -
Pmparu:l
CH, — CH, - h — (H
i) i
FPropanoic acid
(iii) Propanol i oxidised to Propanoic acid. 1

[CBSE Marking Scheme, 2016]

[R| Q.2. What is meant by hydrogenation ? With the
help of a chemical equation, explain the role of
this reaction in industry.

[Board Term II. Set-205, 2012]

Ans. (a) X’ is CH,COOHand 'Y’ is CH.COOCH,CH, 1

(b) CH,COOH + CHOH —=s CHCOOCH

THO [CBSE Marking Scheme, 2011]1
[R] Q.14. (i) Describe the mechanism of cleansing action
of soaps.
(ii) Why do soaps not work in hard water ?
[Board TermII, SetAl, 2011]

Ans. (i) Soap molecules form micelles where ionic end
of soap dissolves in water while carbon chain
dissolves inoil. The emulsion inwater thus formed
helps in dissolving the dirt in water and we can
wash our clothes clean. 1

(i) S5oaps react with calcium or magnesium ions
to form an insoluble substance which results in
wastage ofsoap. [CBSE Marking Scheme, 2011]1

[R| ©.15.Why is the conversion of ethanol to ethanoic
acid an oxidation reaction? [KV5 2017]
Ans. Since the conversion of ethanol to ethanoic acid
involves the addition of oxygen to ethanol it is an

oxida tion reaction.

CH.CHOH " CH.COOH
(Ethanol) (Ethanoic acid) 2
Q.16. What is meant by denatured alcohol? What is
the need to denature alcohol? [KVS5 2017]
Ans. Bthyl alcohol mixed with methyl alcohol 5 called
denatured alcohol. ,
Methyl alcohol s added to ethyl alcohol in order to
make it unfit for drinking FILIIFFEEEE. 1+1
Rl Q.17.Why soap is not suitable for washing cloth
when water is hard? [DDE 2017]
Ans.The magnesium and calcium salt present in hard
water react with soap molecule to form insoluble

pmduct called scum. This scum create diffic ult}r in
n:leansing action. 2

(3 marks each)

OR

What is hydrogenation 7 What is its industrial
application ? INCERT]

Ans. Hydrogenation: The process in which unsaturated
compounds reacts with hydrogen in the presence
of nickel (as a catalyst) to form saturated
compounds are called hydrogenation. 1
This meaction 15 commonly wed in the
hydrogenation of vegetable oils. Vegetable oils
have long umsaturated carbon chaims, which are
corverted into vegetable ghee ie., saturated fatty
acids. 1

H\ /H R R

- | |
C=C +H, Ni catalyst

» H—C — C —H

AN |

R R 1
[CBSE Marking Scheme, 2012 ]
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Q.3. (i) Differentiate between alkanes and alkenes.
Name and draw the structure of one member ot

Ans. Difference between Soap and Detergents

each.

[Board Term-II Foreign Set-1 2014]

(ii) Alkanes generally burn with clean flame. Why ?

[Board Term II Delhi Set-11. 2013]

Ans. (i) Difference between alkanes and alkenes.

5. No.

SOAP

DETERGENTS

(1)

SDaIP 15 the Sodium
or Fotassium salt of
a higher fatty acid
like Falmitic, Oleic or
Stearic acid.

Detergents are the
Sodium salts of a long
chainbenzene sulphonic
acid or a long hydrogen
sulphate.

(i1}

When used with
hard water a lot of 1t
is wasted inremoving
Ca** / ]'.'vigz" salts as

C urd}r PPt

It orms good latherwith
hard waterand thus can
be safely used evenwith
hard water.

(1i1)

It is completely
oxidised to CO, by
bacteria present in
sewage and so it

Its excess creates
PDllthiDI'l Pmblem in
rivers since it is not full}r

bmdegradable.

5. No. Alkanes Alkenes
(1) Inall the compounds, | These are unsaturated
carbonand hydrogen | hydrocarbons which
are attached with | have one or more
single bonds. double bonds.
(11) Member — Methane | Member —Ethene (CH,
(CH,) = CH)
H H
| ||
H-C-H H-C=C-H
|
H

1+1

(i) Alkanes are saturated hydrocarbons which always
burn with a clean blue flame because complete
combustion takes place insufficient oxygen to give
CO, and H,O with the liberation of large amountof
heat and light. 1

Q.4. Explain why it is difficult to wash clothes with
spap when water is hard. How do detergents
help in overcoming this problem ?

[Board Term-I1 2012]

Ans.In hard water, soap reacts with calcium and
magnesium salts which are present in hard water
and form insoluble substances called scum. 1
Detergents are ammonium or sulphonate salts
of long chain carboxylic acids. The charged
end of these compounds do not form insoluble
precipitates with calcium and magnesium ions in
hard water. [CBSE Marking Scheme, 2012]2

Q. 5. Differentiate between Soap and Detergents.
[DDE2017)

does not create any
pnllutin:nn pmblems
ITL Ve rs.

1+1+1

. Write the molecular, electronic and structural
formulae of ethyne.

[Board Term-II, Delhi 5et-GFUTBS6, 2015]
OR

Draw the electron dot structure of ethyne and also
draw its structural formula. [NCERT Exemplar]

Ans. Molecular formula ofethyne = C,H,
Hes( E E CesH
Structural formula = H—-C=C—H
[CBSE Marking Scheme, 2015] 1+ 2
Q.7. Write IUPAC names of—
(a) HC=CH
(b) CH,CH,CH,OH
(¢) CH,CHO.
Ans. (a) Ethyne
(b) Fropancl
(¢} Ethanol

Electronic formula =

[DDE 2017]

1+1+1

Q.8.Write the structural formula of ethanol. What happens when it is heated with excess of conc. H,50 at443 K7
Write the chemical equation for the reaction stating the role of conc. H,50 in this reaction.JOD 31/1 2017] 3

Ars.

[R| Q.9. Distinguish between esterification and saponification reactions with the help of the chemical equations for

each. State one use of each (i) esters, and (ii) saponification process.

[OD 31/12017] 3
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Detailed Answer.

Inesterification, acarboxylic acid and inalcoholreact to formester in presence ofacid. [tis reverse ofsaponifica tion.

RCOOH + ROH —— RCOOR'+ HO
Ester

RCOONa + R'CH

Insaponification, an es ter reacts with a strong base oran acid to give aleohol and carboxylic acid.

RCOOR' + NaOH - ERCOONa R'OH
Soap
(i) Use of esters

As esters have fragrant odouws, they are used as a constituent of perfumes, essential oils, food tlavourings ete.

(il) Use of saponification process :

In the manufac turing DfEDE!P wsed as n:leansing agent.

. 23, The structural formula of an ester is :
H O H H H H
ol [ N B
A I N N R
H H H H H

Write the structural formula of the acid and
the alcohol from which it might be prepared.
Name the process of formation of ester.

[Board Term-II. Delhi 5et-UV6TFLN., 2015]
Ans. CH.COOH + CHOH— CH,COOCH, + H,O
Arid Alrohol Ester

H O H H H H

|l I
I—I—{|I—C—DI—I —- I—I—{li—{f—{li—{li—::l—l—l

H H H H H
Ethanoic acid Butanol
Frocess is Esterifica tion. 1+1+ 1
Q.24. Write three different chemical reactions

showing the conversion of ethanoic acid to
sodium ethanoate. Write balanced chemical
equation in each case. Write the name of the
reactants and the products other than ethanoic
acid and sodium ethanoate in each case.

[Board Term II, O.D. Set-111. 2016]

Ans. CH.COOH + Na,CO.—
Sodium carbona ke
2CH,COONa + HO + CO,
Water Carbendioxide
CH,COOH + NaHCO,——
Sodium hydrogen ':I—Ij':C}C}Na + HZD' + ':':3"2
Carbon
dioxide
CH,COOH+ NaOH — CH,COONa + H,0
Sodium hydroxide Water
2CH,COOH + 2 Na— CH,COONa + H,

Sodium

carbonate Water

Hydrogen gas

(Any three reaction) 1+1 +1
[CBSE Marking S5cheme, 2016]

0.10. When ethanol reacts with ethanoic acid in

the presence of conc. H,50,, a substance with
fruity smellis produced. Answer the following :

(i) State the class of compounds to which the fruity
smelling compounds belong. Write the chemical
equation for the reaction and write the chemical
name of the product formed.

(ii) State the role of conc. H,50 .
[Board Term II. Set-I, I1L 2016]
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Ans. (i) Esters. 14
Chemical Equation :

CH, — C —OH + CH,CH,0H

Conc. H,50),
O
I

CH,—C —0—CH,— CH, +H,0 ]

Product's chemical name—Ethyl ethanoate 14
(i) Cone. H,50, acts as a dehydrating agent. (Helps in
the remowval of water formed in the reaction.) 1
[CBSE Marking Scheme, 2016]

Q.11. Name the compound formed when ethanol
is heated in excess of conc. sulphuric acid at
443 K. Also write the chemical equation of the
reaction stating the role of conc. sul phuric acid
in it. Whatwould happen if hydrogen is added
to the product of this reaction in the presence
of catalysts such as palladium or nickel 7

[Board Term II. Delhi Set-111. 2016)
Ans. (i) Ethene 14

{11} CZHSDH L ullruL t Heat HZ': _ CHZ + 1_12[::' 1,5
Ethene

(iif) Cone. HL50, acts as a dehydrating agent/removes

water from the reactant. 1

(iv) Ethane/C H, will be formed. 1

[CBSE Marking Scheme, 2016]

.12, Write the name and molecular formula of an
organic compound having its name suffixed
with ‘ol’ and having two carbon atoms in its
molecule. Write balanced chemical equation to
indicate what happens when this compound is
heated with excess conc. H,50 and the name
of main product formed. Also state the role of
conc. H,50 in the reaction.

[Board Term IL Foreign Set-1, 2016]

Ans. Ethanol CH.OH 1
CHOH —SH90 , o _cp v HO 1
Ethene
Fole of cone. H .50 — It act as a dehydrating
agent. 1

[CBSE Marking Scheme, 2016]

[A| Q.13. wo carbon compounds X and Y have the
molecular formula C H, and C.H , respectively.
Which one of these is most likely to show
addition reaction? Justify yvour answer. Also
give the chemical equation to explain the
process of addition reaction in this case.

[Delhi 31/1/1 2017]

Ans. CH, it is an unsaturated hydrocarbon due to
the presence ofa double bond. 1+1
CH;+H, <, C,H, 14 Catalyst

: Equation
(or any other)’z + 4
[CBSE Marking Scheme]

Detailed Answer.
baturated compounds — C.H, (Compound Y) —
unc:lergr:n subs htution reaction.

Unsaturated compound — C H, (Compound X) —
undergo addition reaction at the multiple bonds.

For example, 1-butene and 2-butene will add a
chlorine molecule (Cl) to form 1, 2-dichlorobutane
and 2, 3-dichlorobutane res pectively.

The reaction will be :
CH. - CH, - CH = CH, +CL, — CH. - CH, -CH(CI])
- CH.Cl
or CH, - CH = CH - CH, + Cl, = CH, CH(Cl)
- CH(Cl) - CH,
3
Q. 14. Complete the following chemical equations :
(i) CH,COOCH, + NaOH —
(iiy CH,COOH + NaOH —

(iii) C,H.OH + CH,COOH —tmcli=t,
[Delhi 31/1/1 2017]

Ans. (i) CH,COOC H, + NaOH — CH, COONa

+ CH.OH
(if) CH,COOH + NaOH — CH,COONa + H,0

(iii) C;H.OH + CH,COOH
CH,COOCH, + HO

{_onc. H.500

1x3

[CBSE Marking Scheme]

Q.15.An organic compound ‘P’ is a constituent of
wine. ‘P’ on reacting with acidified K Cr,O,
forms another compound 'Q’. When a piece of
sodium is added to 'Q" a gas 'R’ evolves which
burns with a pop sound. Identify EQ and R and
write the chemical equations of the reactions
involved. [Board Term II Foreign Set-1. 2016]

Ans. F-Ethanol, Q-Ethanoic acid, R-Hydrogen
1}_& = 1}_& = 1!%
CH.CH CH » CH,COOH 14
2CH,COOH + 2Na —— 2CH,COONa + H, 1
[CBSE Marking Scheme, 201 6]

Q. 16. Write chemical equation of the reaction of
ethanoic acid with the following :

Aciditied Bl ()

(i) Sodium
(ii) Sodium hydroxide
(iii) Ethanol.
Write the name of one main product of each
reaction. [Board Term-II, O.D. Set-1, 2016]

Ams. () 2CH,COOH + 2Na —— 2CH.COONa + H,
Sodium ethanoate/Sodium acetate 14 + 14

(ii) CH,COOH + NaOH—— CH,COONa + H.O
Sodium ethanoate/Sodium acetate 14 + 14
(iify CH.,COOH + CH.OH—— CH,COOCH, + HO
Ethyl ethanoate/Ester 14 + 14
[CBSE Marking Scheme, 2016]
Q.17. On dropping a small piece of sodium in a test-

tube containing carbon compound ‘X' with
molecular formula EEH&D, a brisk effervescence
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Ans.

is observed and a gas 'Y’ is produced. On
bringing a burning splinter at the mouth of
the test-tube the gas evolved burns with a
pop sound. Identify ‘X' and "Y'. Also write the
chemical equation for the reaction. Write the
name and structure of the product formed.
when yvou heat ‘X" with excess conc. sulphuric
acid.

[Board Term II, O.D. Set-I1, 201 6]

X — CH.OH, Y—H, gas 1% + %
2CH.OH + 2Na —— 2C;H.ONa + H,T 1
Ethene, CH, 1% + %

[CBSE Marking Scheme, 2016]

QD.18. When we take 1 ml ethanol and 1 ml ethanoic

Ans.

CH,— C — |OH + H|— OCH,CH,

acid along with a few drops of concentrated
sulphuric acid in a test-tube a sweet smelling
substance is formed. Name the compound and
give the balanced chemical equation for the
reaction. What do we call the reverse reaction
to give back alcohol and carboxylic acid which
is used in the preparation of soap ?

[Board Term II, Delhi Set. FF/NBE®6, 2015]

O
I Cane. H,50, + heal
.

[Estariication)

Ethanoic acid Ethanol
@]
I
CH, — C—0OCH.CH; + H,O
Ethyl acetate Water
Eeverse reaction = Sap: nifica tion 2+ 1

[CBSE Marking Scheme, 2015]

[A] Q.19. Two carbon compounds X and Y have the

Ans.
(ii)

(iii)

molecular formula CH_and C H  respectively.
Which one of the two is most likely to show
addition reaction? Justify vour answer. Also
give the chemical equation to explain the
process of addition reaction in this case.

[Delhi31/1/2 2017)
(i) GH, /X 1
Itis an unsaturated compound / due to the presence
of a double bond. 1

CH, +H, MM, gy 1
(or any other)
[CESE Marking Schemne]

Detailed Answer.

saturated compounds — CH, (Compound Y)

unr:lergc: subs htution reaction.

Unsaturated compound — CH, (Compound X)
undergo addition reaction at the multiple bonds.

For example, propane will add a chlonne molecule
(CL) to form 1, 2 dichloropropane.
The reaction will be :

CH, - CH = CH, + Cl, - CH, - CH(Cl) - CHCI

1+1+1

R R
N/
C=C +H,
H/ \ Heat | |
R

Vegetable oil
(Liquid state)

Q. 20. Complete the following chemical equations :

CH,COOH + Na,CO, —
CH, + O, —

C,H.OH + Na — [Delhi31/1/3 2017)

Ans. (i) 2CH,COOH + Na,CO, —2CH,COONa + H,O

+ CO, 1
(if) CH, + 20, - CO, + ZH O 1
(iii) 2C,H.OH + 2Na —2 CH.ONa + H, 1

[CBSE Marking Scheme]

[R] Q.21. With the help of an example, explain the process

of hydrogenation. Mention the essential
conditions for the reaction and state the change
in physical property with the formation of the
product. [Board Term I. Delhi Set-1, 2015]

Ans.The addition of h}rclmgen to an unsaturated

h}rclmcarbnn to get a saturated h}rclmcarbnn s
called h}rclmgenatin I.

Example : Vegetable oils such as groundnut oils,
cotton seed oils and mustard oils are unsaturated
and also contain double bonds (C=C). They are
in the liquid state. On hydrogenation (addition
of hydrogen) in the presence of nickel as catalyst
vegetable oil prod uces vanaspati ghee. This is solid
at mom temperature.

H H

Ni catalyst | |

»R—C —C —R

R R

Vanaspati ghee
(Solid state)

The essential condifion for the reaction is presence
of nickel as a catalys tand temperature.
Change observed in the physical property
during hydrogenation is the change of the
unsaturated compound from the liquid state to the
corres ponding saturated compound in the solid
state/its boiling on melting point will increase.1+2
[CBS5E Marking Scheme, 2015]

Q. 22, Write the name and structural formula of the

compound obtained when ethanol is heated
at 443K with excess of conc. H,50 . Also write
chemical equation for the reaction stating the
role of conc. H 50, init.

[Board Term I, Delhi Set-II1, 2015]

Ans. The name of the compound formed is Ethene and

its structural formula is
H H

||
H—C=C—H

Chemical equation :

Conc H L5100

CH.CHOH 3K
Etharol

» CH,=CH,+H,O
Etherne

Role of H,50,: [tworks as a catalyst to initiate the
reaction to lose water molecule to form alkene.

[CBSE Marking Scheme, 2015]1+1+1
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[R| ©.23. What are esters 7 How they are prepared ? List
two uses of esters.

[Board Term II, Delhi Set-II1, 2014]

Ans.Esters are the derivatives of carboxylic acids which
confain —COOR group. The -OH group in an acid
iz replaced by —O— alkyl or aryl group o form
an ester. Bsters are represented by the formula
E,COOR, where R, and R, represent an alkyl or
aryl group.

Preparation of esters : When carboxylic acids are
heated with alcohols in the presence of an acid
catalyst, esters are produced.

/D fD
rc” 4 ROH — = H—G: + H0
O-H O-R

Uses of esters :
(i) Esters are used in food as flavours and fragrances.
(ii) In making of soaps
(iii} Esters are used as solvents
(iv) Esters are used in medicines.
(v} Esters are used as emulsifying agents.  (Any two)
1+1+1
|R| Q.24. What is the difference between the molecules of
soaps and detergents, chemically 7 Explain the
cleansing action of soaps.

[Board Term II. Delhi Setl. 2015]

ﬁnﬁ.]:letergents are sodium salt of lcmg chain benzene
sulphcmic acids.

anpﬁ are sodium or potassium salt of lcmg chain
fatty acids that have cleaning action in water. e.g.,
Sodium stearate.

Cleansing Action of Soap : A soap molecule
consists of two dissimilar parts

(i) Ashortionic partcomprising the carboxylate salt--
COO Na™ which is water soluble.

(ii} A long hydrocarbonchain which is hydrophobic.
Whensoap is dissolved inwater, itforms a colloidal
suspens ion. In this colloidal suspension, the socap
molecules cluster together to form micelles and
remain radially suspended in water with the
hydrocarbon end towards the centre and the ionic
end directed outward. The dirt particles always
adhere to the oily or greasy layer present on the
skin or clothes. When a dirty cloth is dipped into
a soap solution, its non-polar hydrocarbon end of
micelles gets attached to the grease or oil present
in dirt and polar end remains in water layer.

The mechanical action of rubbing Eubsequenthr,
dislodges the oily layer from the dirty surface
Ehapmg it into small glc:bules A stable emulsion
of oil in water 5 formed. The emulsified oil or
grease globules bearing the dirtcan now be readily
washed with water. 3

[CBSE Marking Scheme, 2015]

Rl ©.25. Complete the fulluwing equations :

(i) CH,COOCH, ——
(ify CHL,COOH + NaHCO, —>

sunlizhi

(iii) CH, + CL [Board Term II, SQF 2013]
Ans. (i) CH,COOCH, ML, ¢ HOH
+ CH,COONa

(if) CH,COOH + NaHCO, —— CH,COONa + H,O
+ CO,

1+1+1

[.1.1.1} CH_] + C]'z Sunlight

Q. 26. Draw the electron dot structure of ethyne. A
mixtureofethyneandoxygenisburntforwelding.
In yvour opinion, why cannot we use a mixture
of ethyne and air for this purpose.

[Board Term-II, O.D. Set-1, 2015]

e 09‘@’9

In pure oxygern, ethyne undergoes n:c:rnplete
combustion and high temperature suitable for
welding s attained. 1

CH.C1 + HCI

Whereas air contains less percentage/amount of
oxygen which results in incomplete combustion of
ethyne and the temperature required for welding
15 ot attained. 1

[CBSE Marking Scheme, 2015]

Detailed Answer:

Electiondotstructure DfEﬂ'l}Fl'LE —
He+C::C++H

No, the mixture of ethyne and air cannot be used
for welding because when ethyne is burnt in air,
it gives a sooty flame. This s due to 11'u:|:11'nplete
combustion caused by limited supply of air.
However, if ethyne is burnt with oxygen, it gives
a clean flame with temperature 3000°C because of
complete combustion. This oxy-acetylene flame is
used for welding. It is not possible to attainsucha
high temperature without mixingoxygen. 1+ 2

Q. 27. Write the chemical equations for the following
chemical reactions and name the carbonic
compound obtained.

(i) Reaction of acidified potassium dichromate
solution with ethanol on heating.

(ii) Reaction of sodium metal with ethanol.

(iii) Reaction of concentrated sulphuric acid with
ethanol at443 K.

[Board Term II, S5et-8X5VHLC, ONA4IXWT, 2014]

Ans. (i) Ethanol 5 oxidised to ethanoic acid with the
helpofacidified K Cr,O.
CH,CH.OH + 2[0] —— CH,COOH + H,O
(ii} Ethanolreacts withsodium metal o form sodium
ethoxide and hydrogen gas.

2C,H OH + 2Na ——2C,HONa + H,

(iii) Ethene s tormed when ethanol is heated at 443 K
with concentrated sulphuric acid. Concentrated
sulphuric acid acts as a dehydrating agent in this
reaction and removes a molecule of water.
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CH,CHOH —2— CH,= CH, + HO 1+1+1
[CBSE Marking Scheme, 2014]

Q.28. A carboxylic acid (molecular formula C,;H O,)
reacts with an alcohol in the presence of an acid
catalyst to form a compound 'X'. The alcohol
on oxidation with alkaline KMnO,  followed
by acidification gives the same carmboxylic
acid CH O, Write the name and structure
of (i) carboxylic acid. (ii) alcohol and (iii) the
compound "X'.

INCERT] [Board Term II. Outside Delhi Set-I.
IL IIL. 2014] [O.D. Set-1. 2013]
Ans. (i) The carboxylic acid involved in the reaction is
acetic acid (CH,COOH).
H O
| |
H—C —-C—0OH
|
H
(ii) The alcohol involved in the reaction 15 ethanol

CHCHOH.

H H
(iii) X is the ester formed by the condensation of acetic
acid and ethanol is ethyl acetate (CH,COOC H.).
H (0] H H
| Il | |
H—C—C—0—C—C—H

| | |

H H H 1+1+1

Q.29. Name the oxidising agents used for the
conversion of ethanol to ethanoic acid.
Distinguish between ethanol and ethanoic acid
on the basis of (i) litmus test, (ii) reaction with
sodium carbonate.

[Board Term II, Delhi Set-I1, 2013]

Ans.The oxidizing agents used for the conversion of
ethanol to ethanoic acid are alkaline potassium
permanganate (KMnO) and acidified potassium
dichromate (K,Cr, O} 1

5. Ethanoic
No. Test Ethanol Acid

(i) | Litmus Test No change in | Blue litmus

colouroflitmus | solution turns
solution. red.
(ii}y | Eeaction with | No brisk Brisk
sodium effervescence. | eftervescence
carbonate due to
evolution of
Cco,
1+1
Q. 30. How are the following products obtained from
ethanol ?

(i) Ethyl ethanoate
(ii) Sodium ethoxide. [Board Term II, SQFE 2013]

Amns. (i) Ethanol reacts with ethanoic acid in the presence
ofacid catalyst to give ethylethanoate.

Agid
CH,COOH + CH.CH,CH e,
CH,COCCH,CH, + H,O
(ii) When ethanol reacts with sodium, sodium
ethoxide is produced along with the liberation of
hydrogen.

2CH.CH OH + 2ZNa—2CH.CH ONa + H,
12+ 14
Q. 31. An organic compound A of molecular formula
C,H, on reduction gives another compound B
of molecular formula C,H_. B on reaction with
chlorine in the presence of sunlight gives C of
molecular formula C,H Cl.

(i) Name the compounds A. B and C.

(ii) Write the chemical equation for the conversion of
A to B and name the ty pe of reactions.

[Board Term IL Set (2020). 2012]

Amns. (i)A : CH, = CH, Ethene
B: CH, - CH, Ethane
C:CH, -CH, - Cl Chloroethane 114
() G, = CB, e, CH, - R, 1
(A4) (B)
Type of reaction : Addition reaction. 14

[CBSE Marking Scheme, 2012]

Q. 32. Two compounds ‘A" and 'B* have the molecular
formula C.H, and C,H_  respectively. Which
one of the two is most likely to show addition
reactions? Justify vour answer. Explain with the
help of a chemical equation, how an addition
reaction is useful in vegetable ghee industry.

[Board Term IL 2012]

Ans.’A’ is saturated hydrocarbon, propane.

‘B’ s unsaturated hydrocarbon CH, = CH - CH,
which will undergo addition reaction. 1o+ 14

E.S’.

CH, = CH-CH, + Br, = CH. Br- CHBEr - CH, 1
(1, 2 - dibromo-propane)

Vegetable oil + H, — Vegetable ghee

(unsaturated) (saturated) 1
H H
| |
R-C=C-R+H, N, R-C-C-R
| |
R R R R

[CBSE Marking Scheme, 2012]1

. 33. (i) Write chemical name and formula of Vinegar.

(ii) Describe with a chemical equations what happens
when sodium reacts with ethanol.

[Board Term II. 5et-2013, 2012]

Amns. (i) Chemically, vinegar is 5-8% of acetic acid solution

inwater. 1

Formula : Cl—lzc O0OH. 1
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(ii) When ethanol reacts with sodium, it gives sodium

ethoxide and h}rclmgen gas.
CH.CH,OH + Na —»CH,CH,ONa + HZT

Ethanol Sodium  Sodium Hydrogen gas.

metal ethoxide 1

[A] ©.34. (i) Write the chemical names of CH,COCH,,
C,H.COOH.

(ii) What happens when acetic acid and ethanol react
in presence of concentrated H,50, 7 Write the
reactions there in. [Board Term-I1 2012, 2015]

Ans. (i) CHLCOCH,., : Propanone 14
C,H.COOH : Propanoic acid 14
(ii) Esterification takes place
o _ Conc. H,50), 1
CH,COOH + C,H. O ——
Cll;—‘fl—“l—ﬂ—f—“llz—f—““ﬁ 1,0 1
O

[CBSE Marking Scheme, 2012]

2.35. An organic compound ‘A’ of molecular formula
C,H O on oxidation with dilute alkaline KMnO,
solution gives an acid 'B" with the same number
of carbon atoms. Compound A’ is often used for
sterilization of skin by doctors.

(i) Name the compounds ‘A" and'B".
(ii) Write the chemical equation involved in the
formation of ' B’ from’A".
[Board Term II Set 2017, 2012]

Ans. (i) Compound A : Ethanol (ethyl alcohol) 1

Compound B : Ethanoic acid (acetic acid) 1

(ii) CH.OH :.I*t:hl*_} CH.COOH 1
(A) (B)

[CBSE Marking Scheme, 2012]

.36, (i) Give a chemical test to distinguish between
saturated and unsaturated hydrocarbons.

(ii) Name the products formed when ethanol burns in
air. List two forms of energy that are liberated on
burning ethanol.

(iii) Why is the reaction betw een methane and chlorine
considered a substitution reaction ?
[Board Term II, Set-2023, 2012]

Ans. (i) Saturated hydrocarbons burn with clean flame
and do not decolourise brown colour of bromine.
Unsaturated hyd rocarbons burn with sooty flame
and decolourise brown colour of bromine. 1

Long Answer Type Questions

.1. Soaps and detergents are both types of salts.
State the difference between the two. Write the
mechanism of the cleansing action of soaps.
Why do soaps not form lather (foam) with hard
water 7 Mention any two problems that arise
due to the use of detergents instead of soaps.

[Delhi 31/1/11 2017]

(ii) Ethanol burns in air to form carbon dioxide and
water. The two forms of energy thatare liberated
are in form of light and heat.

CH,CH,OH + 30, =»2C0O, + 3H,O 1

(iii) Reaction between methane and chlorine is
corsidered a substitution reaction because one

atom of h}rclmgen tfrom methane is Ieplacecl b}r
one atom of chlorine and forms chloromethane.

[CBSE Marking Scheme, 2012]1
Q. 37. Complete the following reactions :
P g

(i) CHL,CH,OH

(i) 2Na + 2CH,CH,OH —7? + ?

acid

(iii) CH.COOH + CH,CHLOH —— ?
Ans. (i) CHLCH.OH Alkaline , CH.COOH 1
kbdAnd), + Heal
(if) 2Na + 2CH,CH,OH —2CH,CH ONa + H, %+
(iii) CH,COOH+ CH,CH,OH _ aid_, CH,COOCH,CH,
+ HZD 1+1+1

R Q.38. With the help of a diagram, explain cleansing
action of soap.

[Board Term IL Set 2012, 2007] [DDE 2017]
OR

Explain the mechanism of cleaning action of
soap. INCERT]

Alkaling )
KMnO), + Heat '

Ans. Soap molecules form micelles where one end is
towards the oil droplet while the ionic end faces
outs ide. 1
The micelle stays in solution as an emulsion. The

soap solution thus helps in clissu:ulving the dirt in
water and we can was h the clothes clean. 1

Hydrophilic end Hydrophobic end
™ @A Spap molecule

Na™ & @ o)
- droplet
« - Ma®
Ma* 1
[CBSE Marking Scheme, 2007]
(> marks each)
Ans.e Eﬂaps are the sodium or potassium salts of

long chain carboxylic acids while detergents are
the ammonium of sulphonate salts of long chain
carboxylic acids.

® The dirt s oily innature and whensoap is added to
water, its molecules form structures called micelles
in which carbon chain of the molecules dissolves in
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the oil while the onic end dssolves In water and

faces outside. The micelles thus help in dissolving
the dirt in water. (Note : 1 mark to be awarded if
only labelled diagram of micelle s given)

e Ca™* and IVIgl* present in hardwater form insoluble
substance (scum) withsoap.

® Two problems :
(i) Non-biodegradable
(i) Water pollution /soil pollution
(Note : 1 mark to be awarded for any one of the
problems.)

5.No.

Soap Detergents

(i) |They are sodium | These are sodium
salts of longchain | or potassium

fa tty acids. salts of sulphonic
acids of hydro-
carbons.

(i) | S0aps cannot be | Detergents work
used with hard | well with hard
water. and soft water

both.

(i) |They are fully|They are non-bi-
biodegradable. odegradable.

(iv) |They take time to | They dizsolve

dissolve inwater. | faster in water.

Cleansing Action of Soap : When soap is dissolved
in water, it forms a colloidal suspension. In this
colloidal suspersion, the soap molecules cluster
together to form micelles and remain radially
suspended in water with the hydrocarbon end
towards the centre and the onic end directed
outward. The dirt particles always adhere to the
oily or greasy layer present on the skin or clothes.
Whena dirty cloth is dipped into ascapsolution, its
nonpolar hydocarbonend of micelles gets attached
to the grease or oil present in dirt and polar end

remains in water laver.

The mechanical action of rubbing subsequently
dislodges the oily layer from the dirty surface
shaping it into small globules. A stable emulsion of
oil in water s formed. The emulsified oil or grease
globules bearing the dirtcan now be readily washed
with water.

Soaps do not form lather when the water s hard.
When soap 15 added to hard water, calcium and
magnesium salts present in water displace sodium
or potassium ions from the scap molecules forming
an insoluble substance called scum.

Froblems that aries due touse of detergents instead
of soap :
(i) Detergents  being non-biodegradable, they
accumulate in the environment causing pollution.
(ii) In soil, the presence of detergent leads to pH
changes making soil infertile.

(iif) The entry of detergents into food chain leads to
bicaccumulation in living beings and tends toward
serious health issues. (Any two) 5

[R| Q.2. What are micelles ? Why does it form when

soap is added to water 7 Will a micelle be

formed in other solvents such as ethanol also ?
State briefly how the formation of micelles help
to clean the clothes having oily spots.

[Board Term II Foreign Set-1II1, 2016]
OR

Why does micelle formation takes place when
soap is added to water 7 Will a micelle be
formed in other solvents such as ethanol also ?

[NCERT]

Ans. (i) Soap molecules have two ends- one end is
the hydmocarbon chain which s water repellent,
where as the other end is the ionic part which it
water soluble end. When scap is dissolved in water
it forms a group of many molecules, known as
micelle. 1

(iiy These micelles are formed because their
hydrocarbon chains come together and the polar
ends are projected outwards. 1

(iii) Micelle formation in ethanolwill not occur because
the hydrocarbon chain end of the soap will dissolve
inethanol. 1

(iv) Soaps in the form of micelle are able to clean dirty
clothes having oily spots, as the oily dirt is collected
in the centre of the micelle, which forms an

emulsion in water and on rinsing, the water washes
away the micelles with dirt attached to them. 2

[CBSE Marking Scheme, 2016]

Q.3. (i) Covalent compounds have low melting and

boiling points”. Justify this statement.
(ii) What is an ester 7 Describe an activity to form an
ester in a school laboratory.
[Board Term II 5QF 2013]

Ans. (i) The force of attraction between the molecules
of covalent compounds are not strong as ionic
compounds. 5o, they have low melting and low

boiling points. 1
(ii) Esters are organic compounds which have sweet

smell.

Activity :

Aim : To demonstrate esterification process using

ethanoland acetic acid. 1

Materials Required : Beakers, water, test-tube,
ethanol, ethanoic acid, cone. H.50,.

Test-tube
cantaining
ethanol
ethanoic acid,
conc. HoS04

—> Beaker

......
........................
[ i
rIJJJ]lIIJI
L
T

JJJJJJJJJ
i g 7 F FF g T

il

Procedure :
(a) Take 2 mlofethanol in a test-tube. 1
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(b} Add 2 ml of ethanoic acid into it.

(c) Add few drops of cone. HL5O,.

(d) Warm itin a beaker containing water.

(e) Observe the smellof the products formed.
Observation : Fleasant fruity smelling compound
(called ester) is tormed. 1
Chemical Reaction :

Cone LS00

CH,COOH, + CH.OH, 3
Bthanoic acid EBEthanol

CH,COOC H, +
Ethyl ethanoate

HO
Water
1
Conclusion : Carboxylic acid reacts with alcohol in
presence of cone. H 50, which actas a dehydrating
agent to from esters.

Q.4. Describe the addition reaction of carbon
compounds with its application. State the
function of catalyst in this reaction. How
this reaction is different from a substitution
reaction?

[Board Term II. Delhi Set-FF7/NBE®6, 2015]

Ans. When any molecule like I—I2 adds to ursaturated
h}rdrc:carbcm because of double and triple bond it

is called addition reaction.

CH,= CH, + H, N ,CH,

Use — Hydmogenation of vegetable oils. 2
Catalyst — Increase the rate of reaction.
Substitution reaction — CH, + Cl, —CH.CI

+ HCl one atom is replaced by another ; two
products only, one product in addition reaction. 3

[CBSE Marking Scheme, 2015]
2.5, (a) How will yvou bring about following
reactions? Write the concerned chemical
equations
(i} Ethanol to Ethene
(ii) Ethanol to Ethanoic acid
(b) Give one example with chemical equation for
the following reactions :
(i) Substitution reaction
(ii) Saponification reaction
(iii) Combustion reaction

Conc L S0

Ans. (a) (i) CHL,CH OH — Gk
CH, =CH,+ HO1

[ij} CHZCHZG'H Alkaline EMnd, CHBCC:'DH 1
(b) (i) CH, + Cl, —“80 ., CH.Cl + HCI 1
(i)CH,COOC,H, —»— CH.OH + CH,COOH

1
(iii) CH, + O, = CO, + HL,O + light + energy 1
Q. 6. Write balanced chemical equation for the
following :
(i) Methane is burned in sufficient air
(ii) Ethanol is treated with sodium
(iii} Ethanoic acid is reacted with sodium hydroxide
{iv) Ethanoic acid is treated with sodium carbonate.
(v) Ethanol is mixed with ethanoic acid in the presence
of an acid. [Board Term Il Foreign Set-I1, 111, 2014]
[Board Term IIL. Set 2013, 2012]

Amns. (i) CH, + 50,—— CO, + FLLO + heat + light 1
(i) 2CH.CH,OH + 2Na— 2CH.CH.ONa + H, 1
(iii) CH,COOH + NaOH—— CH.COONa + HO 1
(iv) CH,COOH + Na,CO,—2CH.COONa + HO
+ CO,1
(v} GH.CH + CH,COCH _had_, CH.COOC,H. +
HO1
[CBSE Marking Scheme, 2012]

Q. 7. (a) Complete the following equations :

. Cone H LS00,
(i) CH,CH,0H

Heat

(ii) CH,COOH + KHCO, — &
(iiiy CH, + CI, —
(D) Write the name of the following :
(i) CH,CH,COOH.
(i) CH,CH,CH, B
(¢) Draw the electron dot structure of ethene (C,H_ ).
[Board Term II, Set (2022) 2012]

Cone HLSO)

Ans.(a) (i) CH,CH,OH ——;;—— CH,=CH, 4
(ii) CH,COOH + KHCO, - CH.COOK + HO +
CO

2

1

(iiiy CH, + Cl, - CH.Cl + HCl 1

(b)(i) CH.CH COOH.: propanoic acid 14

(ii) CHLCH, CH Br : 1-bromo propane 14
(¢} Electron dot struc ture of ethene (C H, ) :

1

[CBSE Marking Scheme, 2012]

Q. 8. (a) Complete the following equations :
(i) CH, = CH, — cussnssassses
(ii) CH,—COOH + NaHCO, = cuivee + wenes +
(b) What is the cause of hardness of water 7 Why soap
does not form lather with hard water? Mention the

disadvantage of cleaning clothes with soap in hard
water? [KV5-2014]

Ans. (a) (i) nCH, = CH, = (—CH,—CH.—}_ 1
(ii) CH.—COOH + NaHCO, — CH,—COONa +

HO + CO,1

(b} Fresence of Ca** ions and Iuigz‘“ I0TS. 1
Formation of insoluble calcium and magnesium
salts with scap. 1
Soap gets wasted simply as it does not form lather
with soap. 1

D.9. (i) You have three unlabelled testtubes
confaining ethanol, ethanoic acid and soap
solution. Explain the method you would use
to identify the compounds in different test
tubes by chemical tests using litmus paper and
sodium metal.

(ii) Give the reason of formation of scum when soaps
are used with hard water.

[Board Term II. Foreign Set-1, 2016]
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Ans. (i) (full credit may be given to the candidate with the
answer showing test only with litmus paper)

Blue Lit- [Red Litmus

Solution p p Sodium Metal (if) Hard water contains calcium ions or magnesium
s Faper aper iorns or both. These 1ons on reacting writh s0ap

Ethanol No cha nge No cha nge H}rdm gen gas| 1 solution form insoluble substance called scum.
Ethanoic acid|Tums red |No I:hange H}rdmgen gas| 1 [CBSE Marking S5cheme, 2016]1 + 1

Eeap No n:hange Tums blue I—I}rdmgen gas| 1

Q.10. A carbon compound ‘P’ on heating with excess conc. H 50, forms another carbon compound Q" which
on addition of hydrogen in the presence of nickel catalyst forms a saturated carbon compound ‘R’. One
molecule of 'R’ on combustion forms two molecules of carbon dioxide and three molecules of water. [dentify

EQ and R and write chemical equations for the reactions involved. [Board Term II. O.D. Set-1, 2016]
Ans.F = Btharnol/C . H.OH, Q = Ethene/CH, = . K = Ethane/ 3 x 14
2
(:ZHSI:::'H { .'ll".'.l'.Il.::.l“.:\":\-'I 1 I::]__].Z — CHZ + 1_12[::' '11}&
Ethanol Ethene
Mickel Calalysl ;
CH, = CH, 8=, oy, _ CH/CH, 1
Ethane
CH,/CH, - CH, + ‘: 0,—2C0, + 3HO [CB5E Marking Scheme, 2016] 1
i
OR
[ Topper Answer. 2016]
Q.11.An organic compound A is widely used as a  Amns. (i) CF,COOH (Ethanoic acid). 1
preservative in pickles and has a molecular . ) Cane. 1,80,
formula C,H O,. This compound reacts with (i) CHCOOH + GH,OH
ethanol to form a sweet smelling compound B. CHQ'CC’C’CZI'LJ- + Hz':’ 1
(i) Identify the compound A. (iii) Ethyl ethanoate. 1
(il) Write the chemical equation for its reaction with (iv) Esterification . 1
ethanol. (v) Through Saponification reaction. 1
(iii) Name the products formed. Q.12. Anorganic compound ‘X’ on heating with conc.
(iv) Name the process involved in the reaction. H,50, forms a compound 'Y’ which on addition
(v) How can we get back the compound A from B. of one molecule of hydrogen in the presence
[KVS-2014] of nickel forms a compound "Z’. One molecule

of compound ‘Z° on combustion forms ftwo
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molecules of CO, and three molecules of H,O.
Identify giving reasons the compounds "X*, Y’
and 'Z'. Write the chemical equations for all the
chemical reactions involved. INCERT
Exemplar]

[Board Term II, O.D. Set-1, 2013]

Ans. Compound ‘X" 15 ethanol and compound "Y' is
ethene. 1

Ethanol, when heated with conc. FH,50, at 443 K
undergoes dehydration se., loses water molecule to

torm alkene. 1
Cone L S0

CH.CH OH Y * CH,=CH, + HO 1

Ethanol Etherne
Ethene reacts with one molecule th}rclmgen in the
presence of nickel to formethane. 1

CH, = CH, + H, M, CH. — CH,
Ethene Ethane 1
[R] ©.13. (i) Write the name of the follow ing compounds.

CH,CH,COOH.C H_

(il) What is a homologous series 7 Write the formula of
functional group of ketone and aldehyde.

(iii) What will happen if ethanol reacts with ethanoic
acid, in the presence of an acid 7 Name the
reactions. Write the chemical equation for this
reaction.

[Board Term II, 5et-2008, 2012]

Ans. (i) PFropanoic acid, Benzene. a4 14
(ii) A series of compounds, in which the compounds
have similar chemical properties s called
homologous series. 1

Ketone: —C— l_/H

Il , Aldehyde: — G\

0 O ey
(iii) If ethanol reacts with ethanoic acid in presence of
anyacid, ester is formed. 1

The reaction is called esterification reaction.

Chemical equation:

CH,OH + CH,COOH _H'_,
CH,COOCH, + HO

[CBSE Marking Scheme, 2012] 2+ 4

[A] ©.14. Make the structure of methane by showing

sharing of electrons between carbon and

hydrogen atoms. How could yvou convert

methane into chloroform by substitution

reaction? Explain with the help of chemical
reactions.

[Board Term IL Set-8X5VHLC, 2014]
Ans. Methane, CH,

o
(5l
O

Hydrogen atoms can form one covalent bond,
while carbon atoms can form four covalent bonds.
Four pairs of electrons are shared in a methane
molecule (CH,).

When a mixture of methane and chlorine s
exposed to ultraviolet light - typically sunlight-
a substitution reaction occurs and the organic
product formed is chloromethane.

CH, + C,— CH.Cl + HCl
However, the reaction doesn't stop there, and

all the h}rcln:ugens in the methane can in turn be
Ieplacecl b}r chlorine atoms.

CH, + Cl, — CH,Cl + HCl

CHLCL + L ——CHCL + Bl

CHCL + CL——CHCL + HCI

CHCL + CL——CCl, + HCI 2+3
[CBSE Marking Scheme, 2014 ]

High Order Thinking Skills (HOTS) Questions

Q.1.What are the properties of carbon that lead to
the formation of fullerenes. Name iwo other
compounds w hich are allotropes. In w hich of these
compounds, all the four valencies are satisfied? 3

Ans. Tetravalency and catenation are the properties
of carbon that gives the formation of fullerenes.
Because of these properties, carbon forms two
allotropes-diamond and graphite, out of which,
all the tour wvalencies of carbon are satistied In

diamond. 3

Q. 2. Give reasons :
(i) Why is pure ethanoic acid known as glacial acetic
acid ?
(il) Why is ethanol used as antifreeze ?

(iii) Why is ethanol mixed with methanol known as
denatured alcohol ?

(iv) Why is oxvacetylene flame used for welding

purposes ?
(v) What is gasol 7 5
Ans. (i) Pure ethanoic acid has a low freezing point. It
freezes and looks like glaciers. 1

(ii} Ethanol mixed with water freezes at temperatures
lower than water. Thus a mixture of water
and ethanol 15 wsed in radiators of cams in cold
countries. 1

(iii) When methanol s mixed with ethanol, the latter
becomes und rinkable. 1
(iv) Acetylene mixed with oxygen burns giving
large amount of heat which s used for welding

purposes. 1
(v} Gasol is a mixture of petrol and aleohol. 1



100 |

Crswaal CBSE Question Bank, SCIENCE, Class - 10

Q. 3. Two compounds A’ and'B” have the same molecular

formula C,H O,. One of them reacts with sodium
metal and NaHCO, to liberate H, gas and agas 'C’,
respectively. 'C”" turns lime water milky. The other
compound does not react with either Na metal
or NaHCO, but undergoes saponification to give
sodium salt of a carboxylic acid and wood spirit.
'D’. Identify A. B. C and D. 5

Ans.

alkaline KMnO . ‘A’ an heating with conc. H,50,
gives 'C" which on reaction with phosphoric acid
and water gives back ‘A, Compound 'C" gives
addition product with Br, and H,. Identify A, B, C
and write chemical equations involved. 3

Since C gives addition reaction with Br, and H and
s0 it is unsaturated hydrocarbon. It gives analcohol

with phos phoric acid and water 7., CH,CH OH. So

C 15 ethene. Thus, A 15 ethanol which on oxidation
withalkaline KMnO, gives ethanoic acid. So we can
conclude that A 15 ethanol, B is ethanoic acid and C
15 ethene. 2

Ans. Two possible compounds with molecular formula
CH.O, are propanoic acid (CH,CH,COOH) and
methyl acetate (CH,COOCH,). Fropanoic acid
reacts with Na metal to give sodium popanoate
and H, gas and with NaHCO,, it gives CO, gas

alkealine
which turns lime water milky. Methyl acetate on CH,CH,OH KMnO, — CH,COOH
saponification gives sodium acetate and wood s pirit (A) (B}
re., methanol. 3
. . . oonc 50,
Thus, A is propanoic acid 14 CH,CH,OH FEET CH,
B s methyl acetate 14 (A) (©)
C is carbon dioxide 14 o
D is methanol. 14 lPhDEPth;E EEE
and water
Q. 4. An organic compound ‘A’ with molecular formula CH,CH,OH
C,HO gives compound ‘B’ on oxidation with )
(A 1

Value Based Questions

drunk. It is considered as a curse in the lives of
those who are addicted to alcohol. ‘Alcoholic’
people are not only lowering their metabolism
and affecting central nervous system. they are
also a threat to the liver of others. Anger and rude
behaviour are some of its ill effects.

.1. Ravi read the formation of covalent bonds and
came to know the property of carbon.

Carbon has four valence electrons. It cannot lose
four electrons since very high amount of energy
will be required to lose four electrons to form C'*.
Carbon cannot gain four electrons to form C* ion
as six protons cannot hold 10 electrons easily and
there will be strong interelectronic repulsion

(i) What is the atomic number and electronic
configuration of carbon 7 1

(i) Comment on the statement : 'Should production
of alcohol be banned’. Give three valid reasons to
justify. 2

(ii) As a student. what initiative would vou take in
the common concern of ‘Save Life. Do not Drink’.

i} Explai h
(ii) Explain  how Give two suggestions. 1

between carbon
suggestions.

covalent bonding is important
compounds. Give any ftwo
Ans. (i) In favour of negative response :

[Board Term IT SQF 2012] 2 (a) [tis an excellent industrial solvent.

Ams. (i) Atomic number ofcarbon = 6. (b} Itis used inso many ways s uch as in medicines and

Elec tronic configuration of carbon = 2, 4. 1 ornamentation.

(ii) (a) Carbonforms maximumnumberofcompounds (c} Itis used as a disinfectant.

due to covalent bonding. 1 In favour of positive response :

(b} Carbon compounds have covalent bonds due

to which they are poor conductors ofelectricity. (a) Itis the reason behind deaths of many people.

b} Manyv adolescents getattected outot it and become
The:,r do not contain 1ons or free elections to (b) 4 &=

addicted.
conductelectricity. 1 | | | -
Q.2.Ethanol, commonly called as ‘alcohol is an (c) 11;5,1: being misused even where it is of 1mpartan2t

excellent solvent. it is used in medicines and is
an important chemical compound involved in
synthesis of many chemical compounds. However
is in spite of its benefits to man, its impact on social
behaviour has always been questioned. Media has
often shown abnormal behaviour of people while

(ii) Initiatives :

(a) Drive to ncrease awareness among people with the

helpof skit/ role plays /drama / article writing.
(b) Chart preparation and slogan writing. 1
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Practical Based Questions

Q.1. Whatdo vou observe when you add a few drops
of acetic acid to a test-tube containing :

[Board Term II, Delhi Set-1, 2016]
(i) phenolphthalein
(ii) distilled water
{iii) universal indicator
(iv) Sodium hydrogen carbonate powder
Ans. (i) Nochange/remains colourless
(ii} No change
(iii) Turns pinkforange

(iv) Evolution of colourless gas dx1E=12

Q.2. A student is studyving the properties of acetic acid
in his school laboratory. List two physical and two
chemical properties which he must observe and
note in his record book.

[Board Term Il Foreign Set-1, 2016]
Ans. Physical Properties :
(i) Smell like vinegar
(ii) Colourless liguid.
Chemical Properties :
(i) Turns blue litmus red
(ii) Gives brisk effervescence withsodium carbonate
1+1

Q. 3. A student adds a spoon full of powdered sodium hydrogen carbonate to a flask containing ethanoic acid. List
two main observations, he must note in his notebook, about the reaction that takes place. Also write chemical

equation for the reaction.

Ans, Brisk eftervescence

Evolution of colourless /odourless gas

CH,COOH + NaHCO, —» CH,COONa + H,0 + CO,

Q. 4. Out of the following list of chemicals, select those
which are required to study the prescribed four
properties of acetic acid in the laboratory. Litmus
solutions (blue or red), water alcohol. sodium chlo-
ride, sodium hydrogen carbonate, calcium hydrox-
ide solution.

[Board Term II, Delhi Set FF/NBE®6, 2015]

Ans.Blue litmus solution, water, sodium hydrogen
carbonate and calcium hydroxide solution. 2

Q. 5. Write the names of apparatus/chemicals required to
study the following properties of ethanoic acid in
the laboratory.

The properties are : Nature, odour. solubility and
action on sodium hydrogen carbonate.

[Board Term II. Delhi Set GFUTBS6. 2015]

Ans. Litmus water, blue litmus water, test-tubes, Fassing
tubes. (Any four) 2

Q. 6. A student is studying the properties of acetic acid.
List two physical properties of acetic acid he ob-
serves. What happens when he adds a pinch of so-
dium hydrogen carbonate to this acid ? Write any
two observations.[Board Term II, Delhi Set-1. 2015]

[Board Term II, O.D. Set-1. 2016]

4
&
[CBSE Marking Scheme, 2016] 1

[Topper Answer 2016]

Ans. Acetic acid is colourless liquid. It is miscible/soluble
in water. (Any or other physical property)
Onadding a pinchofsodium hydrogen carbonate,
Brisk effervescence is observed.

Evolution of a colourless/odourless gas. 2

[CBSE Marking Scheme, 2015]
Q. 7. What precautions should be taken while studying
the properties of ethanoic acid 7
Ans. (i) Handle ethanoic acid carefully.
(ii) Add only small amount (0.01 g) of NaHCO, or
Na,CO. o ethanoic acid to control the intensity of
CO, evolved. 1+1
Q. 8. What type of reaction takes place between
CH,COOH and NaOH solution ? Where do you
find the use of ethanoic acid in day to day food
products 7
Ans. Neutralization reaction.
It is used in the form of vinegar, which is a dilute
solution of ethanoic acid in water. 1+1
Q.9. A student takes 2 ml acetic acid, in a dry test-tube
and add a pinch of sodinum hydrogen carbonate
to it. Write down the observation made by the
students ?
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Ans. A colourless and odourless gas is evolved. It turns
lime water mill:::,r and this gas Extinguishes the
burning Eplinter. 2

Q. 10. When yvou add about 2 ml of acetic acid to a test-
tube containing an equal amount of distilled water
and leave the test-tube to settle after shaking its
contents, what will you observe in the test-tube
after about 5 minutes 7

Ans.When acetic acid and distilled water are mixed,
the:,r torm a clear solution because acetic acid is
cmmpletel}r miscible with water. 2

Q. 11. A student adds a few drops of ethanoic acid to test
tubes X, Y and Z containing aqueous solutions
of sodium chloride, sodium hydroxide and
sodium carbonate respectively. I[f he now brings a
burning splinter near the mouth of the test-tubes
immediately after adding ethanoic acid in each
one of them. in which of the test tube or test-tubes
the flame will be extinguished?

Ans. Only test tube Z will be extinguished. The flame
will be extinguished when test tube Z is brought
near a burning splinter due to evolution of carbon
dioxide gas, which does not support combustion

Q0.12. Among the two test-tubes I and II. one contains
acetic acid and another contains water. Which of
the given properties of acetic acid can be used to
identify acetic acid from it?

e B i
''h"‘----._.--l""""""“-\--.__--l"""'I

() ()
(i) Colour change with universal indicator
(ii) Reaction with NaHCO,
(iii) Colour of the solution
(iv) Transparent nature

Ans.The two properties of acetic acid can be used to
identify acetic acid in the test tube, containing acetic

acid and water are: Acetic acid reacts w1thNal—1CD
and the colour cha nge with universal indicator. 2

Q. 13. Write the reaction between soap molecules and
ions presentin hard water.
Ans. Ca(HCO, ), (ag) + ZNa"—stearate (ag) l—s
Ca(stearate), (s} + 2NaHCO, (ag)
CaS0 (ag) + 2Na™ —stearate (aq) | —Calstearate),
(s} + Na,50 (ag) 1+1
Q. 14.Is a sample containing dil. HCI hard ? Why ?
Ans. Yes. Hydrogen ons provided by HCl makes water
hard.
H* + Na™ stearate” — Steric acid + Na™ 1+1

Q. 15. While studying saponification reaction for the
preparation of soap. a teacher suggested to a
student to add a small quantity of common salt to
the reaction mixture. Write down the function of
common salt in this reaction?

Ans. Commonsalt is added insaponification reaction, as
it helps in the precipitation of soap by decreasing
the solubility ofsoap. 2

Q. 16. While studyving saponification reaction. a student
measures the temperature of the reaction mixture
and also finds its nature using blue/red litmus
paper. What conclusion can be drawn from his
observations?

Ans. Saponification reaction & a highly exothermic
reactior. The reaction mixture of this reaction is
basic in nature and hence, this will tum red litmus
blue. 2

Q. 17. On the basis of study of saponification reactions, a
group of students noted down the following com-
ments in their notebooks:

(i) The nature of the reaction mixture is basic.
(ii) In saponification reactions, heat is evolved.
(iii}) Saponification reaction is not a neutralization
reaction.
(iv) Soap is nothing but a salt of fatty acids.
Which of these comments is correct according to
you?
Ans. The correct comments are:
(i) Insaponification reactions, heat is evolved.
(ii) Saponification reaction s not a neutralization
reac tiorn.
(iii) Soap is nothing but a saltof fatty acids. 2

Q. 18. When the red litmus paper and the blue litmus pa-
per are dipped into the soap solution, what colour
changes, will vou observe?

Ans.Red litmus paper tum blue and blue litmus pa-
per remains colourless, as soap solution s basic in
nature. 2

Q. 19. Rupal took a liquid A in a test-tube and added
sodium hydroxide solution in it. The mixture was
stirred for some time. Glyceride and solid B are
formed after the reaction. Identify A and B?

Ans. Olive oil (A) and sodium hydroxide forms soap
(B). 1+1

Q. 20. For determining the saponification reaction for the
preparation of soap. write down the name of any
five apparatus that we require?

Ans.EBeaker, measuring cylinder, thermometer, test-
tube, glass rod. 2

Q. 21. Name any two chemicals used for the preparation
of toilet soap?

Ans. Fat and potassium h}rr:lmxicle are wsed to prepare
h:niletsoap. 2

Q.22. We need 20% aqueous solution of sodium
hydroxide for the study of saponification reaction.
When we open the lid of the bottle containing
solid sodium hydroxide we observe it in which

form?
Ans. Solid sodium h}rt:lmxicle 5 stored in the form of
white pellets/flake. 2

Q. 23, Consider the following oils :
(i) Mobile oil
{ii) Castor oil
(iii) Turpentine oil
(iv) Kerosene
(v) Mustard oil
(vi) Coconut oil
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Which of these can be used for preparation of Amns.5cum s ormed by reaction of soap with calcium

soap? and magnesium salt in water. Test-tubes R and 5

Ans. Castor oil, Turpentine oil, and coconut oil can be confain calcium chloride and magnesium chloride,
used for preparationofsoap. 2 respectively. Therefore, scum will be formed in

Q. 24. In alocality, hard water. required for an ex periment. these two test-tubes. 1+1
is not available. However. the following salts are Q.26. A student puts a drop of reaction mixture of a
available in the school laboratory : saponification reaction first on ablue litmus paper

1. Sodium sulphate 2. Calciumsulphate and then on a red litmus paper. Write down the

3. Magnesium chloride 4. Sodium chloride observation he will observe?

Ans.There 15 no n:hange in blue litmus paper as soap

5. Calcium chloride 6. Potassium sulphate i i
solution is alkaline in nature. 2

Which of the above salts may be dissolved in water

to obtain hard water for the experiment? Q. 27. During saponification reaction. Rupal takes

refined oil in a test-tube and adds 20% NaOH
solution. She then stirs the reacting mixture. Write
down the observation she will observe?

Ans, Water containing calcium and magnesium salts
5 known as hard water. Among the given salts,

calcium sulphate, magnesium chloride and calcium _ _
ohloride cam be dissolved in water b obtain hard Ans. She will observe that soapsettles down in the test-

water. 0 tube. 0
Q.25.A student takes about 6 ml of distilled water in Q. 28. Do soaps create water pollution? Give reason in
each of the four test tubes E Q. R and 5. He then support of your answer?

dissolves an equal amount of four different salts Ans. No, because soaps are biodegradable.
namely, sodium chloride in 'P’, potassium chloride Q. 29. Take a test-tube and put soap and water and shake

in 'Q’, calcium chloride in ‘R’ and magnesium it for 10 times by placing thumb on its mouth.
chloride in’5". Next. he then adds 10 drops of soap What will vou observe?

solution to each test tube and shakes its contents. Ans. When you put soap and water in a test tube and
In which of these test tubes the scum (insoluble shake it well for 10 times b}r Pla.: ing thumb on its
substance) is formed with soap? mouth, itwill form foam. )
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