Chapter 11. Organic Chemistry

Types of Organic Compounds

Types of Compound Identified by Example

Hydrocarbon Alkane —C—C- bond Ethane H,C-CH,

Alkene —C=C-bond Ethene H,C=CH,

Alkyne ~C=C- bond Ethyne HC=CH

Alcohal -—--OH group Methanol CH,OH
Aldehyde —CHQ group Ethanal CH,CHO
Ketone =C = O group Propanone CH,COCH,
Carboxylic Acid — COOH group Ethanoic acid CH,COOH

Homologous Series : Group of organic compounds having similar structure and similar
chemical properties and the successive compounds differ by a CH, group.
Characteristics :

1. Each member of the series differs from the preceding one by the addition of CH, group and by
14 a.m.u. molecular mass.

2. All members of a homologous series share the same general formula.

3. The physical properties of the members change gradually.

4. All the members of homologous series can be prepared using same general method of
preparation.

Significance of homologous series : The properties of any member of the series can be known. It

helps to predict the properties of even those members of the series that are yet to be prepared.

Types of Hydrocarbons

- Cyclic or closed chain hydrocarbons contain three or more carbon atoms in their molecules.
« They are called carbocyclic compounds.
« They show similar properties as open chain hydrocarbons.

HC % HQC\
\ H.C HC

i Chs HJC I-IIL Double bond
Cyclopropane Cyclopropane

Alkane Alkene Alkyne Alcohol Carboxylic acid

(-C= C-) (-C=C-) (-C-OH) (-COOH)

1 | Methane Methanol Methanoic acid
2 | Ethane Ethene Ethyne Ethanol Ethanoic acid
3 | Propane Propene Propyne Propanol Propanoic acid
4 | Butane Butene Butyne Butanol Butanoic acid
5 | Pentane Pentene Pentyne Pentanol Pentanoic acid
6 | Hexane Hexene Hexyne Hexanol Hexanoic acid
7 | Heptane Heptene Heptyne Heptanol Heptanoic acid




Short Questions

Question 1: The list of some organic compound is given below:
Ethanol, ethane, methanol, methane, ethyne, and ethene.
From the list above, name a compound :

(i) Formed by the dehydration of ethanol by concentrated sulphuric acid.

(ii) Which will give red precipitate with ammoniacal cuprous chloride solution.

(iii) Which forms methanoic acid on oxidation in the presence of copper at 200°C.
(iv) Which has vapour density 14 and turns alkaline potassium permanganate green.
(v) Which forms chloroform on halogenation in the presence of sunlight.

(vi) Which decolourises bromine solution in carbon tetrachloride.

Answer: (i) Ethene. (ii) Ethyne.

(iii) Methane. (iv) Ethene.

(v) Methane. (vi) Ethene.

Question 2: Name the functional group of each of CH30H, CH3COOH, CH3CHO.
Answer: Alcoholic - OH group present in CH30H.

Carboxylic - COOH group present in CH3COOH.

Aldehydic - CHO group present in CH3CHO.

Question 3: The melting point of three members X, Y, and Z of a homologous series of hydrocarbons
are -180°C, -140°C and -30°C respectively.

(i) Which one of the three would have the lowest number of carbon atoms in its molecule ? Justify your
answer.

(ii) Which one of the three have the maximum number of carbon atoms in its molecule ? Justify your
answer.

Answer: (i) The homologue with lower number of C-atoms in its molecule has lower melting point.
Therefore, compound X has the lowest number of carbon atoms in its molecule. It is clear from the
given values of melting points in which -180°C is lowest.

(ii) The homologue with maximum number of carbon atoms in its molecule has the highest melting
point. Therefore, compound Z has the maximum number of carbon atoms in its molecules. It is clear
from the given values of melting point in which 30°C is the highest of the three.

Question 4: (i) Alkanes are called saturated hydrocarbons. Give a brief explanation, by taking the
example of CoHg.

(i) ‘Alkenes are unsaturated hydrocarbons’. Illustrate it, by taking the example of ethene (CoHg4).

(iii) A comound has number of H atoms just double that of C atoms. What types of hydrocarbon is it ?

Answer: (i) Alkane are called saturated hydrocarbons because tetra-valency of each carbon atom is
satisfied by single covalent bond.

H H
|
H—C—-C§
o
H H



(ii) Ethene (CyHg4) is an unsaturated hydrocarbon, commonly known as alkene. Ethene molecule
contains two carbon atoms bonded by double bond.

H H
(.
H—C=C—H

Double bond in ethene.

(iii) The compound is an unsaturarted hydrocarbon having general formula ChH>,. So, this compound is
an alkene.

Question 5: (i) In the general formula ChHon42 write the meaning of n and 2n + 2.

(if) Write the formulae and names of the first four members of the alkane family.

(iii) Write the molecular formula of an alkane, which is composed of 16H atoms.

(iv) In a molecule of saturated hydrocarbon the number of C-atoms is 5, what is the humber of H-atoms

?

Answer: (i) The number of alkane family represents the general formula CyH>n+>.
In this formula: n = number of carbon atoms in the same molecule of alkane.

2n + 2 = number of H-atoms in a molecule of alkane.

(ii) CH4 (methane), CyHg (ethane), C3Hg (propane), C4H1g (butane).

(iii) CyH16 (Heptane). [v2n + 2 =16, 2n =16 -2, 2n = 14, n = 14/2 = 7].

(iv) According to general formula C4Hon+2 when n =5, CsHy x 542 or CsHyg42 or CsHys. Thus, the
number of hydrogen atom is 12.

Question 6: The molecules of alkene family are represented by a general formula C,H>,. Now answer
the following:

(i) What do n and 2n signify ?

(if) What is the lowest value which can be assigned to n ?

(iii) What is the molecular formula of alkene, when n =4 ?

(iv) What is the structural formula of the first member of the alkene family ?

Answer: (i) n = Number of C- atoms in a molecule of alkene.

2n = Number of H-atoms in a molecule of alkene.

(ii) The lowest value of n is 2.

(iii) Butene (C4Hg).

(iv) The first member of alkene family is CoHy. It is called ethene, the structural formula is :

R
H—C=C-—H

Question 7: (i) Which compound should be heated with sodalime to obtain ethane gas in the laboratory
?

(ii) Write the equation for the reaction in (i) above.

(iii) Write a balanced equation for the complete combustion of ethane.

(iv) Name a solid which can be used instead of concentrated sulphuric acid to prepare ethylene by the
dehydration of ethanol.

(v) Ethylene forms an addition product with chlorine. Name this addition product and write its structural
formula.

Answer: (i) Sodium propionate.



(ii) CH,COONa + NaOH —2s CHg+ Na,CO;
Sodium propionate Sodium hydroxide Ca20  Erhane

(iii) 2C,H, + 70, — 4CO, + 6H,0
Ethane

{IV} Alumina '[Alzo:;}.
C,H;OH if; C,H, + H,0

CH, CH,Cl
(V} Il + Clz — |
CH, CH,CI
Ethylene Ethene dichloride
H H
| |
H-C-C_H
| |
Cl d

1, 2, dichloroethane

Question 8: (i) Write the equation, for the preparation of ethylene from ethyl alcohol.

(ii) Write the general formula of a saturated hydrocarbon and give one example of a saturated
hydrocarbon with its structural formula.

(iii) Name a compound, which will give acetylene gas, when treated with water.

Answer:

conc. H,80,
T 17076 C,Hy(g) + HO)

(ii) General formula C,;H,, , ».

Example-Methane—CH,

H

|
Structural formula H—C—H

|

H

(i) C,HsOH (1)

(iii) Calcium carbide.

Question 9: (i) Ethane and chlorine react together to form monochloroethane [ethyl chloride].

(a) Write down the structural formula of ethane.

(b) What type of reaction has taken place between ethane and chlorine ?

(ii) The type of reaction between ethene and chlorine is different from that between.ethane and chlorine.
(a) What is the type of reaction between ethene and chlorine.

(b) What feature of the ethene structure makes such reaction possible ?

(c) Name the product of the reaction between ethene and chlorine.

(iii) Ethane bums completely in air or oxygen to give carbon dioxide and water vapours. With a limited
supply of air or oxygen, carbon monoxide is farmed. The same gases are found in automobile exhaust
gases. Both gases can be considered as atmospheric pollutants.

(a) Write the equation for the complete combustion of ethane.



(b) What danger is associated with carbon monoxide ? .

(c) What effect is associated with too much carbon dioxide in the atmosphere ?

(d) Burning of acetylene [Ethyne] in oxygen, under appropriate conditions, produces a very hot flame.
What is this hot flame used for ?

Answer: (i) (@) The structural formula of ethane is given by

H H
I
H—C—-C—H
I
H H

(b) Substitution reaction takes place in between ethane and chlorine.

C,H; +Cl, — C,H:Cl+HCl
Ethane Ethyl chloride

(ii) (a) Addition reaction takes place in between ethene and chlorine.

CH, CH,CI

] +C, — |
CH, CH,CI
Ethene Dichloroethene

(b) Ethene is an unsaturated hydrocarbon [Alkene], containing double covalent bonds, which respond to
the addition reaction.

(c) Ethene combines with chlorine to form 1: 2 dichloroethane [Ethylene dichloride]

(iii) (a) Ethane bums in atmospheric oxygen to form carbon dioxide and steam [water].

2C2Hﬁ 2 ?02 ret— 4‘{:02 T + EIHEO

(b) Carbon monoxide is a highly poisonous gas. It readily combines with haemoglobin of blood to form
carboxy haemoglobin. Carboxy haemoglobin is a stable compound and is incapable of taking up the
oxygen from the inhaled air and as a result, people die due to suffocation.

(c) Greenhouse effect or global warming is associated with too much carbon dioxide in the atmosphere.
(d) This hot flame is used for welding and cutting of steel.

Question 10: Indicate the type of reaction that occurs when :

(i) Ethane reacts with chlorine.

(ii) Ethene reacts with chlorine.

(iii) What type of reaction is common in CoH4 and CyH» ?

(iv) What is formed when ethene reacts with steam at 300°C in the presence of phosphoric acid as
catalyst ?

(v) Name a solid which on reaction with water forms :

(a) methane (b) ethyne (acetylene)

(vi) Give the names of each of the following compounds :



(a) CH,CH,CH,CH;

(b) CH,=CH,
(¢ CH=CH

Answer: (i) Substitution reaction. (ii) Addition reaction.

(iii) Addition reaction. (iv) Ethanol.

(v) (@) Aluminium carbide (b) Calcium carbide.

(vi) (a) Butane (b) Ethylene (Ethene) (c) Acetylene (Ethyne).

Question 11: (i) Experimentally, how can poly chlorination of methane be minimized ?

(ii) What are the conditions required for the addition of hydrogen to ethene ?

(iii) Which catalyst is used for the addition of hydrogen to ethene at room temperature ?

(iv) Write the names of all the possible organic products in the reaction of methane with chlorine.

Answer: (i) If excess of methane over chlorine is used, the chance of chlorine reacting with methane is
greatest than with any other of the formed chloromethane.

(ii) Addition of hydrogen to ethene occurs at 300°C in the presence of nickel (Ni) catalyst.

(iii) Palladiurh (Pd) or Platinum (Pt) are used as catalyst at room temperature for the addition of
hydrogen.

(iv) The main products is methyl chloride (CH3Cl), (CH>Cly) dichloro methane; (CHCI3) trichloro
methane, (CClg) and tetra chloromethane.

Question 12: How does ethene gas react with the following :

(i) Hydrogen, (ii) Halogen acid, (iii) Sulphuric acid, (iv) Bromine, (v) Alkaline potassium per manganate,
(v) HCI gas.

Answer: (i) When a mixture of ethene and hydrogen are passed over heated catalyst (Ni, Pd or Pt), an
addition reaction takes place with the formation of ethane, a saturated hydrocarbon.

CH, Ni-300°Cc CHs

|  +H, > |

CH, CH;
Ethane

(ii) When vapours of ethene and hydrobromic acid are mixed at room temperature, they react to form
addition product, bromoethane.

CH, H CH,

nm + —

CHg Br CH;BI‘

(iii) When ethene is passed through cone, sulphuric acid, an addition reaction takes place at room
temperature with the formation of ethyl hydrogen sulphate.

CHZ H CH?

o+ — |
CH, HSO, CH,HSO,
Ethyl hydrogen sulphate



(iv) When bromine is passed through the inert solution of ethene, an addition reaction takes place with
the formation of 1, 2, dibromoethane.

CHZ Br CC14 CHZEI
o+ — e
CH, Br Iinertsol  CH,Br

1, 2-dibromoethane

(v) Ethene reacts with alkaline potassium permanganate solution to form glycol.

CH, CH,OH
I +2KMnO, +4H,0— | + 2MnO, + 2ZKOH
CH, CH,OH

Glycol

(vi) Ethene reacts with HCI to form ethane glycol monochloride.

CH, H CH,

m +1 — 1
CH, dl CH,Cl
ethane monochloride

Question 13: Illustrate the following :

(i) Thermal cracking (ii) Catalytic cracking
(iii) Substitution reactions.

Answer: (i) Thermal Cracking: Breaking of higher hydrocarbons into smaller hydrocarbons on
heating,, in absence of air, is called thermal cracking.

273K
CipHye — C;H,6 + CsHyy
Heptane Pentane

(ii) Catalytic Cracking: The breaking of higher hydrocarbons into smaller hydrocarbons, by heating
under pressure, in the presence of suitable catalysts, is called catalytic cracking:

CH,CH = CH, + CH,
Propylene Methane

CH,CRRCH,CH,—22 208 . .
Butanc 450 K
Ol = CH, 4 Cols

Ethylene Ethane

(iii) In the presence of diffused light or ultraviolet rays, an atom of hydrogen from the hydrocarbon is
substituted by an atom of halogen (ClI, Br, I). These are called substitution reactions.

e.g. : When ethane reacts with chlorine, all the hydrogen atoms are replaced by chlorine atom and
substitution products are obtained.



Cl, +Cl +Cl +Cl +Cl

eg.: CHe— > CoHsCl E%f C,H,Cl, jﬁé CHLCly ﬁ- C,H,Cl, ‘-EE% C,HCl4
Ethane Ethylchloride Dichloro ethane Trichloto ethane Tetrachloro ethane * Penta chloroethane

+Cl

—3 (C,Cl

-HCl Hexachloroethane

Question 14: (i) The alkenes having how many carbon atoms are in liquid state at normal temperature
?

(ii) The alkenes having how many carbon atoms are in solid state at normal temperature ?

Answer: (i) The alkenes having six to seventeen carbon atoms are in liquid state at normal
temperature.

(ii) The alkenes having eighteen or more carbon atoms are in solid state at normal temperature.

Question 15: (i) What is the type of reaction taking place between ethane and chlorine to form
monochlorethane ?

(ii) The reaction between ethene and chlorine forms only one product. Name the type of this reaction.
(iii) (1) Draw the structural formula of ethene.

(2) What is the feature of the ethene structure, which allows ethene to react with chlorine in the way it
does ?

Answer: (i) Substitution Reaction.
(i) Addition Reaction.
(iii) (1)

H—C —— C—H
I I
H H

(2) Unsaturated hydrocarbon with double bond.

Question 16: Compound A is bubbled through bromine dissolved in carbon tetrachloride and the
product is CH>Br-CH>Br.

Bry/CCly

CH,Br-CH,Br

(i) Draw the structural formula of A.

(ii) What type of reaction has A Undergone ?

(iii) What is your observation ?

(iv) Name (not formula) the compound formed when steam reacts with A in the presence of phosphoric
acid.

(v) What is the procedure for converting the product of (b)(iv) back to A ?

Answer:

 H H
o Sl

(ii) Addition reaction.

(iii) Bromine solution gets decolourised.



(iv) Ethanol
(v) By heating it (ethanol) with concentrated sulphuric acid at 170°C.

Question 17: (i) Give the names and structural formulae of:

(a) An alkane with a carbon to carbon single bond.

(b) An unsaturated hydrocarbon with a double bond.

(ii) (@) Write the equation, for the laboratory preparation of ethvne (acetylene) from calcium carbide.
(b) What is the special feature of the structure of ethyne ?

(iiii) Name the addition product formed between ethene and water.

Answer: (i)

(i) (a) Saturated hydrocarbon—methane and ethane.

H H H
I I |
H--C—H 2 G R |
| | |
H H H
(b) Unsaturated hydrocarbon—ethene, ethyne.
H
I
H—C=C—H H—C=C—H
(ii) (a) CﬂCz + EH;:_O e Cﬁ(c}l"l}g + C,H, ?
Acetylenc

(b) Ethyne is highly reactive because of presence of one triple bond between two carbon atoms.
(iii) Ethylene glycol.

Question 18: (i) A compound ‘X’ reacts with compound Y’ in presence of lime to form a ‘Z’. It is
insoluble in water.

(a) Name the compound X and Y. (b) Name the gas Z.

(c) Write only balanced chemical equation.

(ii) (@) Name the product of the reaction between ethene and chlorine.

(b) Burning acetylene in oxygen, under appropriate conditions, produces a very hot flame. For what
purpose, this hot flame is used ?

Answer: (i) (a) X — Sodium ethanoate.
Y — Sodium hydroxide.
(b) Z — Methane (CHg).

(© CH,COONa + NaOH &2 CH, + Na,CO;.

(ii) (a) Ethene dichloride.
(b) For welding.

Question 19: (i) What word is used to describe these three compounds taken together ?
(ii) What is the special feature of the structure of:

(a) CoH4 (b) CoH3

(iii) What type of reaction is common in both of these compounds ?

(iv) Flow is acetylene filled in commercial gas cylinders ?



Answer: (i) Organic compounds.

(ii) (@) CoH4 contains a double bond between two carbon atoms.
(b) CoH> contains a triple bond between two carbon atoms.

(iii) Addition reaction.

(iv) The commercial gas cylinders of acetylene contain a solution of acetylene in acetone. The cylinder
contains a porous material into which the acetone and acetylene are absorbed. The pressure in a freshly
filled cylinder of acetylene is about 15 atmosphere.

Question 20: Acetylene can be converted to benzene by suitable temperature and catalyst.

(i) State the temperature and catalyst.
(ii) What type of reaction has taken place ?
(iii) Write down the equation involved.

Answer: (i) 600° C in presence of copper tube.

(ii) Polymerisation reaction.

i 3CH, XS CgHg (Benzene)

Question 21: (i) (a) A compound has triple bond in its molecule and has only two carbon atoms with
two hydrogen atoms. Name the compound.

(b) What is hydrogenation ?

(c) What is halogenation ?

(d) What ‘substitution reaction’ and ‘substitution product’.

(e) What is ‘pyrolysis’ ? What is the other term signifying the same ?

(ii) State the conditions required for the following reactions to take place :

(a) Catalytic hydrogenation of ethyne.

(b) Preparation of ethyne from ethylene dibromide.

Answer: (i) (a) Acetylene H-C = C-H. Or Acetylene.
(b) Addition of hydrogen to some unsaturated hydrocarbons is called hydrogenation.
(c) Addition of halogens (Cl, Br, I) to some unsaturated hydrocarbons is called halogenation.

(d) A substitution reaction is one in which one atom in a molecule is replaced by another atom (or group
of atoms). The product of a substitution reaction is known as a substitution product.

(e) Decomposition of alkanes by heat is called pyrolysis. Another term signifying the same is cracking.
(ii) (@) In presence of catalyst like finely divided nickel, platinum, heating upto 473 K.
(b) Hot and concentrated alcoholic solution of potassium hydroxide.

Question 22: A hydrocarbon decolourises KMnOy4 solution but does not form any precipitate with
ammoniacal AgNO3. Now answer the following questions :

(i) Is the hydrocarbon saturated or unsaturated ?

(ii) What is the type of bonds between two carbon atoms ?

(iii) Does the hydrocarbon belong to alkane, alkene or alkyne family ?

(iv) What will be the change on adding a few drops of bromine solution in a test tube filled with this
hydrocarbon ?

Answer: (i) Unsaturated.



(ii) Double bond between two carbon atoms.
(iii) Alkene family.

(iv) Ethene decolourises the solution of bromine in carbon tetrachloride and dibromo-ethane is formed

C,H, + Br, — CH,;Br. CH,Br
Brownish red Dibromo ethane
{Colourless)

Question 23: State two uses of ethane and methane.
Answer: Uses of ethane:
(i) Liquified ethane is used as a fuel in automobiles.

(ii) It is used in the manufacture of organic compounds such as acetic acid, ethyl alcohol etc.
Uses of Methane:

(i) It is used on industrial scale for the preparation of hydrogen by the process of pyrolysis.

(i) It is used in the manufacture of industrial compounds such as carbon tetrachloride, chloroform,
formic acid etc.

Question 24: State two uses of ethylene and acetylene.

Answer: Uses of ethylene :

(i) It is used in the manufacture of polyethylene which is a valuable plastic.

(ii) It is used in the artificial ripening of fruits.

Uses of acetylene:

(i) It is used in oxyacetylene flame which is used for cutting and welding of metals.

(i) It is used in the manufacture of acetaldehyde, acetic acid etc.
Figure/Table Based Questions

Question 1: Methane is the first member of alkane, when it is treated with excess of chlorine in the
presence of diffused sunlight forms carbon tetrachloride. Draw the appropriate structural formula of
carbon tetrachloride and state the type of bond present in it.

Answer:

Structural formula of CCls. The type of bond present in CCly is covalent bond.

Question 2: The figure given below is showing the laboratory preparation of acetylene gas.



(i) How it is prepared in the laboratory ?

(ii) What is the function of acidified copper sulphate solution ?

(iii) Give a reaction in which acetylene gas is prepared by synthesis reaction.
(iv) What happens when acetylene is heated in a copper tube at 600°C ?

Answer: (i) Laboratory preparation of acetylene gas (ethyne gas) : When calcium carbide is treated
with water, it forms calcium hydroxide, with the liberation of acetylene.

CaC, + 2H,0 — Ca(OH), + CH,1

Calcium Calcium Acetylene

carbide hydroxide

(ii) Acidified CuSOg4 solution is used to absorb impurities of phosphene hydrogen sulphide, ammonia etc.

A
(iii) 2C+H, —> CH=CH
Acetylene

(iv) Acetylene will polymerise in the copper tube to form benzene.

Cu tube
3CH; 600°C CeHs

Acetylene Benzene

Question 3: Copy and complete the following table which relates to three homologous series of Hydro-
carbons :

| General Formula C.Has C.Ha 3 o .
l IUPAC name of the homolo-gous | 5
| series ;
 Characteristic bond type 1 ) _ Single bonds

i IUPAC name of the first member
I of the series

:; Type of reaction with _cl_'ulorine. ‘o Addition




Answer:

General Formula Cann C.Hy, 2 CnHZn +7
IUPAC name of the homolo- | Alkynes Alkenes Alkanes
gous series ) _
Characteristic bond type Triple bond Double bond Single bonds
IUPAC name of the first|Ethyne Ethene Methane
member of the series o
Type of reaction with chlorine. | Addition Addition Substitution

Reasoning based Questions

Question 1: Hydrocarbons are excellent fuels. Give reason.

Answer: Hydrocarbons are excellent fuels because they ignite easily at low temperature and liberate
large amount of heat without producing harmful products.

Question 2: Why alkanes are so inert ?

Answer: It is because in a molecule, a reactive site has one or more unshared pairs of. electrons and a
polar bond or an electron deficient atom. Alkanes have none of these.

Question 3: Why alkanes are insoluble in water ?

Answer: Alkanes are insoluble in water because alkanes are called hydrophobic hydrocarbons. They
have phobia for water. These are insoluble because these cannot make hydrogen bonds with water
molecules.

Question 4: Methane is called as marsh gas. Why ?

Answer: Because methane is formed by the decomposition of plant and animal matter lying under
water in marshy areas.

Question 5: Methane does not undergo addition reactions, but ethene does. Why ?

Answer: Because methane is saturated hydrocarbon while ethene is an unsaturated hydrocarbon.
Addition reactions are characteristic properties of unsaturated hydrocarbons.

Question 6: Why it is dangerous to bum methane in an insufficient supply of air ?

Answer: Because it will form carbon monoxide which is poisonous for human beings as it cuts off the
oxygen supply by forming carboxy haemoglobin in the blood.

Question 7: Why light or heat is necessary for chlorination of alkanes ?

Answer: The CI-Cl bond must be broken to form Cl radicals, before the chlorination of alkanes can
commence. The breaking of bond requires energy which is supplied either by heat or light.

Question 8: Ethene undergoes addition reactions with halogens whereas ethane undergoes substitution
reactions. Why ?

Answer: Ethene is an unsaturated hydrocarbon so, it adds up a molecule of halogen to give a saturated
compound, whereas, ethane is a saturated hydrocarbon compound and hence, can only undergo
substitution reaction with halogen.



CH2 = CH2 + C]z i CHz{:l—CHEC]
Ethene addition product
(unsaturated) {Saturated)

Question 9: Alkynes are unsaturated hydrocarbons. Give reason.
Answer: Alkynes have triple bonds, so they are unsaturated hydrocarbon.
Question 10: Why ethyne is more reactive than ethane ?

Answer: Ethyne is an unsaturated hydrocarbon with a triple covalent bond. Ethane is a saturated
hydrocarbon and hence is less reactive than ethyne.

Question 11: Acetylene bums with sooty flame. Why ?

Answer: Acetylene has higher proportion of carbon and all carbon in it does not burn completely.
Hence, unburnt carbon particles make the flame sooty.

Question 12: Why pure acetic acid known as glacial acetic acid ?

Answer: Because on cooling below its melting point (17°C) it solidifies and forms little ice-like crystals.
Chemical Tests

Question:

1. Ethene and ethane.

2. Ethyne and ethane.

3. Alkanes, alkenes and alkynes.
Answer:

1. Ethene gas decolourises bromine solution and potassium permanganate solution. But, ethane gas
does not change the colour of these solutions.

2. Ethyne gas forms a white precipitate with ammonical solution of silver nitrate and red ppt. with
ammonical solution of copper (I) chloride. But, ethane does not respond to such tests.

3.

S.No. Test Alkanes Alkenes Alkynes

Bromine Test Add a few drops

of sol. of bromine in carbon No change takes The red colour of | The red colour of

() tetra-chloride to the place. brom|r!e IS bromm.e 'S
decolorised. decolorised.
hydrocarbon.
Alkaline Potasswm The purple colour of|The purple colour of
Permanganate Test: Add a . .
. : No change takes Potassium potassium
(i) few drops of alkaline pot. . .
place. permanganate is permanganate is
permanganate sol. To the . .
decolorised. decolorised.
hydrocarbon.
(iii) Ammoniacal Cuprous Chloride| No change takes No change takes
Test: Add a few drops of place. place. Ared ppt.. of copper
ammoniacal cuprous chloride acetylide is formed.

sol. to thehydrocarbon.




Balancing/Writing the Chemical Equations

Question 1:

1. Monochioro ethane is hydrolysed with aqueous KOH.

2. A mixture of sodalime and sodium acetate is heated.

3. Ethanol under high pressure and low temperature is treated with acidified potassium dichromate.
4. Water is added to calcium carbide.

5. Ethanol reacts with sodium at room temperature.

6 Reaction between 4, 2-dibromoethane and alcoholic potassium hydroxide.
7, Preparation of ethane from sodium propionate.

8. Preparation of ethanol from monochioroethane and aq. sodium hydroxide.
9. A saturated hydrocarbon from iodomethane.

10. An unsaturated hydrocarbon from an alcohol.

Il. An unsaturated hydrocarbon from calcium carbide.

12. An alcohol from ethyl bromide.

13. Reaction between ethyl alcohol and acetic acid.

14. Reaction of chlorine with excess of methane.

15. Addition of chlorine to ethene at ordinary temperature.

16. Burning of ethanol in air.

17. Preparation of ethane from Sodium propionate.

18. Preparation of ethene from lodoethane.

19. Preparation of ethyne from Calcium carbide.

20. Preparation of methanol from lodomethane.

21. A mixture of methane and oxygen is heated in the presence of metallic oxide;
22. A mixture of methane and air is heated at 400°C.

23. Excess chlorine react with methane.

24. Excess chlorine react with ethane.

Answer:



10.
11.
12
13,
14.
1s.
16,

17.
18.

19,
20.

21

5

24,

C;H5Cl + KOH — GH;0H + KCl
qu.l.

Cao

CH,COONa + NaOH ———» CH,
(sodalime) pyethane

+ Na,CO,

; acidified
CH;CH,OH + 20 o CH, COOH + H,0t

2107 acetic acid

CaC, + 2H,0—> Ca(OH)y + CyHy!t
; Calcium hydroxide
20, H-OH + 2Na——= 2G;H:ONa  + Hyt
Sodium ethoxide
CH.Br-CH,Br + 2KOH — CH= CH + 2KBr + 2H,0
ale. ethyne

CaO
CHCOONa + NaOH ——= GH, + Na,CO;

Sodium proprionate Ethane  Sodium Carbonate
C,HsCl+NaOH —— C;HsOH + NaCl.
Mono- (aq.) Ethanol  Sodium
chloro- chloride
ethane
CHal + 2H] — CHy +HI
lodomethane methane

CoHsOH + Ha50y4 LIiE CaHy +H3504 + H2O
Ethanol cone Ethene

CaCy + 2H20 —  CalOH}z + CH3
Calcium carbide Ethyne

CHsBr  + KOHagy ——= (C3HsOH + KBr
Ethyl bromide Ethanol
CH,COOH + GCHsOH —= CHyCOOCHs+H,0
Acetic acid Ethyl alcohol Ethyl acetate
CH,

CH, + Cl CH,CI + HCl
CCly

CH, = CH, + Cl3 —1 = CH,CI—CH,CI
{solvent) Ethylene chloride
Ethene
C2H50H & Dg —s 200, + 21"’10
Ethanol (Air) Carbon dioxide Water
0
C'H;CH;_CD(JNa + NaOH E"" CQHG + NEQCD_;
A
CH,CH,l + KOH — C;H, + KI + H;0O
{alc)
Cﬂcz + ZHIG -— (a (OH}I + Csz
CHyl + KOH — CHy0H + KI

{ag)
bderum
CH,+0; —2™, HCHO +HO
Formaldehyde
cH, 2.  HcooH
Formic acid
CH,+4Cl, ____, CCly + 4HCl
Methane Carbon
tetrachloride
CH,CH, 52, CH,CH,C1+HC
Ethane Ethyl chloride
CH.CH,C1 2, GH,ClL
Dichloroethane

Question 2: How will you bring about the following conversion?



1. Methane to methyl chloride. 2. Methane to methyl alcohol.
3. Methane to formaldehyde. 4. Methane to formic acid.

5. Ethane to ethyl chloride. 6. Ethane to ethyl alcohol.

7. Ethane to acetaldehyde. 8. Ethane to acetic acid.

9. Ethane to ethene. 10. Ethyne to ethene.

11. Ethene to ethane. 12. Ethyne to ethane.

13. Methane to formic acid. 14. Ethane to Acetic acid.

15. Ethane to hexachioroethane

Answer:

1. When a mixture of methane and chlorine in the ratio of 1 : 1 by volume is exposed to diffused
sunlight, methyl chloride is formed.

. CH‘; + Cii Chlorination CHa_Cl + HC1
Methane Diffused sunlight Methyl chloride

2. Methane, is first converted into methyl chloride by chlorination, in the presence of diffused sunlight.
Methyl chloride on hydrolysis forms methyl alcohol.

Chlorination CH-C1 + HCI
CHy +Cl  —ifrused suniight Methyl chloride
hydrolysi
CH,Cl + KOH (ag) —— ﬁﬁjﬂfﬂ KCl + H,O
Methyl chioride 2 Mathancd

3. Methyl alcohol obtained from above is subjected to oxidation with sodium dichromate and dilute
sulphuric acid to form formaldehyde.

Diffused sunlight
CH4 + Clg e CH;CI + HCl
Methane Methyl chloride
Hydrolysis

CH,Cl + KOH (aq) » (CH,;0H + KCl + H,0

Methyl chloride Methyl alcohol

or Methanal
CH,OH + [0]  NaxCraO7/Dil HpSO4  HCHO + H,0
Methyl alcohol Onidation Formaldehyde

4. Formaldehyde obtained from above, when subjected to oxidation with sodium dichromate and dilute
sulphuric acid, forms formic acid.

MayCra O/ Dil. HaS504 HCOOH
Oxidation Formic acid

HCHO# [O]

4. When equal volumes of ethane and chlorine are exposed to diffused sunlight, they react to form ethyl
chloride (monochloro ethane).

CH; —CH; + Clp CH; — CH;C1 + HC1
Ethane Ethyl chloride



5. When equal volumes of ethane and chlorine are exposed to diffused sunlight, they form ethyl
chloride, which when treated with aqueous solution of potassium hydroxide (KOH), undergoes hydrolysis
to form ethyl alcohol.

CH; — CH; +Cl CH, — CH,Cl + HCI

Ethane Ethyl chloride
CH; — CH;Cl + KOH (aq) ———— (CHs; — OH + KCl
Ethyl chloride  Potassium Ethyl alcohol
hydroxide thanol

6. Ethane is first converted to ethyl chloride by chlorination. Ethyl chloride undergoes hydrolysis, when
treated with aqueous solution of potassium hydroxide, resulting in the formation of ethyl alcohol. Ethyl
alcohol undergoes oxidation in the presence of sodium dichromate, acidified with dilute sulphuric acid,
which provides nascent oxygen and oxidise ethyl alcohol to acetaldehyde (ethanol).

Chlorination
CzHé, + C]Q_ » C>,HgCl + HC1
Ethane Ethyl chloride
Hydrolysis
C,HsCl + KOH (aq.) - (,HsOH + HCl
Ethyl chloride Ethyl alcohol
Na,C /Dil. H,80,
C,H:OH +[0] —22c0% 228 iy CHO 51,0
Ethyl alcohol Acetaldehyde

7. Acetaldehyde,when-subjected to oxidation with sodium or potassium dichromate and dilute sulphuric
Acid, gets oxidized to form acetic acid.

Na,C /Dil. H,50
CH, — CHO + [O] a;Cr Oy 2504

CH; — COOH
Acetic acid

8. Ethane on chlorination forms ethyl chloride which when treated with alcoholic KOH, undergoes,
dehydro chlorination to form ethene.

et

CH,—CH+(l, ——ommation o CH,—Cl+HQ -
= Ethyl chloride
H C
[
H—C—C—H + KOH (ale.) —— H—C = f?'Z——H +KCl + H,O
I |
H H H H

Ethyl chloride Ethene or Ethylene



H H

Pd I

9. H—C=C—-H+H—-H — H-LC=C—-H
Acetylene (Ethyne) Ethene
H H
7 .
Mi
10. HC=Cgin — - H-OtH
Ethene | r
H H
Ethane

Pd Ni
11. CH=CH — GH,— C,H,
Ha Hy

Ethyne ‘Ell'rene Ethane

12. CH, 2, cH,a M, cH,oH 9, HcHO !9, HCOOH
Methane Methyl Methanol Formaldehyde Formic acid
chloride B .
13. GHy —2 , CH,CH,Q1 N, ¢H,0H
Ethane Ethyl chloride Ethyl alcohol
C,H:0H | cH;cHO 9, CH,COOH
Acetaldehyde Acetic acid
14. C,H; + Cl, —> GH;Cl + HCl
C,HsCl + Cl, —> GH,CL, + HC
CzI‘L;‘C’z + Clz T CZHS{:I:! + HCI
C,H,Cl; + Cly — C2H2C14 + HCl
C‘ZHZCh + Clz — CQHC15 + HCI
CZHCIE g 7 Clz —i CZCIE + HCl
IUPAC Naming/ Writing the Structural Formula
Question 1:
Give the structural formula of the following :
1. Ethanol. 2 1-propanal
3. Ethanoic acid 4 1, 2, dichloroethane
5. An isomer of n-butane 6. 2-propanol
7. Diethyl ether 8. Methanoic acid
9. Ethanal 10. Ethyne
11. Acetone 12. 2-methyl propane
13. Ethanoic acid 14. But-2-yne
15. Two isomers of Butane 16. Ethane
17. Vinegar 18. Marsh gas
19. An alcohol 20. 2-Butyne

Answer:




10.

12,

14,

-

H H
[
H-LC-C—0OH
[
H H
Ethanol
H O
L
H—CC—O-H
|

H
Ethanoic acid
H t|4 1|{
H—C— (|:_ | .
|
H
H H—ﬁ—H

H

H

H OHH
N
H—C—C—C—H
I B
H H H
2-propanol
H H, H H
- N
HC C o C_C_H
L [
H H H H
Diethyl ether
0
]
H—C~—0H

Methanoic acid

H—C e=C—H
Ethyne

H—c—H

H H s

(N .
H-C—C—C—H

[ |

HHH

2-methyl propane

H H H

H-LC-C_C-=

1-Propanal

cl d

H—C—-C—H

H H

1, 2-Dichloro ethane

2-methyl propane (an isomer of n-butane)

13.

15.

Acetone

H o
LT

H—C—C—O—H
|

H

Ethanoic acid

H H H H

| I | |
H-C—-C—_C—_-C—H

o | | i

H H H H



But-2-yne normal butane

H H
H—C—H
I
H
L. ; iso-butane
16. H H 17. H o
I I
H—C—C—H i H—C—C—OH
| |
H H H
18. H - ~ 19, HH
| I
H—C—H H—C—C—0H
l |
H H H
20. H H

Question 2: Give the correct IUPAC name structural formulae given below:

H H g H H H
T R
L H=C—-Cw0—H 2 Hol il —OH
o a4
H- H=%° H H H
H HHHHH
| I
3.H-C—CmC—H 4 HC e T
| L0
H HHOHH
Poroy iy
I
5. H—tl’_‘—tl'.'— C-H 6 HCC
I
H
LT H OH
N
H H
I :
7. H_rlc..c_..l-l 8. HC = C—CH,—CH,—CH—CHO
| 1
a a a

9. HzC-{iZ—CHr—CHz—OH 10. CH3—-."ZH—-CH2C1
CH; CH;,
o
Il

11. CH,—CH—CO—CH—-CH, 12. CH,—CH—C—CH—OCH;
' | | [ I

CH, CH, CH, CH,
13. CH,—CH—CHO
| I
OH «
0O 0

nu
14. HO—C—C—OH

15. CH;=CH—CH,—Cma CH 16. CH;—CH=CH—C =CH

o
: [}
17. CH,CH,CH,OH 18.~ CH;—C—CH,—CH,
i I
CH,



19. CH,—CH,—CH,—CH,—CH —COOH
|
CH,
Br
|
20. CH,CH,COCH,CH,CH; 21. CH;—?—Cﬂz—CHs
' CHO
H - H
I [ CH,—CH;
2. HC—Cw= C—C—H 23 | I
| I cod
H H
24. CH;—CH—CH,—CH; 25, HJC—(l;:I—]-CI—I,
éHa CH;
Answer:
1. Propanal 2. Propan-1-ol
3. Propyne 4, Pentan-3-ol
5. 2-methyl propane, 6. Ethanoic acid
7. 1, 2-dichloroethane 8. 2-Chloro hex-5-yn-1-al
9. 3-methyl-but-3-en-1-ol 10. 1-chloro-2methyl propane
11. 2,4-dimethyl-pentan-3-one 12. 2-methoxy-4-pentan-3-one
13. 2-chloro-3-hydroxy propanal 14. Ethanedioic acid
15. Pent-1-en-4-yne 16. Pent-3-en-1-yne
17. Propane-1-ol 18. Pentan-2-one
19. 2-Methyl Pentanoic acid 20. Hexan-3-one
21. 2-Bromo, 2-methyl butanol 22. But-2-yne
23. 1,2,-dichloro ethane . 24. 2-methyl butane
25. 2-methyl propane

Question 3: Give the formula of the next highest homologue of:

1. Methanol 2. Ethane

3. Ethene 4. Ethyne

5. Propyl 6. Methanoic acid

Answer:

1. Ethanol —  CoHsOH 2.
3. Propene —  CsHg 4.
5. Butyl —  (4Hgy 6.
7. Butane — C4Hmo 8.
9, Hexane — CgHja 10.

Propane
Propyne
Ethanoic acid
Pentene
Ethanal

C3Hg
CaHg
CH3COOH
CsHip
CH;CHO




