Question 1: Give the names of the following functional groups:
(i) —OH (ii) —COOH

Answer: (i) Alcohol group (ii) Carboxylic acid group

Question 2: What is the difference in the molecular formula of any two consecutive
members of a homologous series of organic compounds?

Answer: —CH,— is the difference in the molecular formula of any two consecutive
members of a homologous series of organic compounds.

Question 3: Name the carbon compound which on heating with excess of concentrated
sulphuric acid at 443 K gives ethene.

Answer:

CH;CH,0H, ethanol O$\/

conc. H,50,
CH3CH20H T
Ethanol {ﬂe
Question 4: What is me turated hydrocarbon?

Answer: Thos \carbons in which valency of carbon is satisfied by single bonds only
are called sa ted hydrocarbons.

Question 5: Name the compound formed when ethanol is warmed with ethanoic acid in
the presence of a few drops of conc.H,SO.

Answer:

Ethyl ethanoate is formed.

CH,COOH + C,H,OH —=""°%4. CH,COOC,Hg + H,0
Ethanoic acid Ethanol Ethyl ethanoate =~ Water

Question 6: Draw the structure of CH;COOH molecule.



Answer:

=0

H OH

I—O—T
0O

Ethanoic acid
Question 7: Draw the structure of ethanol molecule.

Answer:

H H

| |
H—C—C—OH, C,H;OH or CH,CH,OH

H H W)
Ethanol O
Question 8: What happens when a small piece of sodium js \ﬁ&%@d into ethanol?

Answer: Hydrogen gas will be evolved \( O$\/

2CHOH(l) + 2Na(s) — 2C.,HsONa(l)

Question 9: State two char ,ic(features of carbon which when put together give
rise to Large numberé ompounds

Answer: (i) &lon (i) Tetravalency of carbon

Question 10: Write the structural formula of chloroethane.

Answer:
1
CH;CH,Cl or H—C—C—Cl
|
H H

Question 11: How many covalent bonds are there in a molecule of ethane (C;H¢)?



Answer: There are 7 covalent bonds in a molecule of ethane.

Question 12: Write the electron dot structure of ethene molecule (CH.).

Answer:

Question 13: Write the electron dot structure of ethane molecule (C.Ho).

Answer:

Question 14: Draw the structurgo(b\t)nge molecule, CH;COC,H-.

Answer: O wQ\)?/

H H
Hﬁbu —
H Fli H

Butanone

Question 15: Draw the structure of the hexanal molecule, CsH:;CHO.

Answer:



Hexanal (C;H,,CHO)

Question 16: Butanone is a four carbon per molecule compound. Name the functional
group present in it.

Answer: Ketone

Question 17: Name the following compound:

HHHH

| I 1|
AR
HHHH

Answer: 1-Hexyne is [IUPAC name of the compound CON\

compounds:
(i) C.HsCl \( O
(if) C:HsOH ,(00
Answer: 66
@

Question 18: Name the functional group present ir@{;“&%owing organic

(i) (—CI) Halogen (

(i) (—OH) A@@

Question 19: Name the functional group present in each of the following compounds:
(i) HCOOH
(i) C;HsCHO

Answer:
(i) —COOH (Carboxylic acid)
(i) —CHO (Aldehyde)

Question 20: Name the functional group present in each of the following organic
compounds:

(i) CH;COCH:;

(i) C;HsCOOH



Answer:

O
() Ketone (J——)

(i) Carboxylic acid (—COOH)

Question 21: Write the name and formula of the second member of the carbon
compounds having functional group —OH.

Answer:
T
Ethanol | |
H H

Question 22: Write the name and formula of the first member of the c N—npounds

having functional group —CHO.
Answer: $\/\$€

0 4O
HCHO, H—d_H ,(\)O
Methanal

Question 23: Write t d formula of the first member of the carbon compounds

having functlon & _—COOH.

Answer:

]
HCOOH, H—C—OH

Methanoic acid
Question 24: Write the name and formula of the 2nd member of the series of carbon
compounds whose general formula is C.H....OH

Answer: Ethanol, C;H;OH or CH,CH,OH



Question 25: Write the name and formula of the 2nd member of the series of carbon
compounds whose general formula is C.H...

Answer: C3H6, HzC:CH—CHs
Propene is second member of series whose general formula is C,H...

Question 26: (a) Give a chemical test to distinguish between saturated and unsaturated
hydrocarbons.

(b) (i) Name the products formed when ethanol burns in air.

(i) What two forms of energy are liberated on burning alcohol?

(c) Why is the reaction between methane and chlorine considered a substitution
reaction?

Answer:

(@) Add bromine water. Saturated hydrocarbons do not react whereas unsaturated
hydrocarbon will decolourise bromine water.
(b) () CO,and H,0 are formed.
C, H sOH [[] + 30,(g) —> 2C0O,(g) + 3H,0 () + Heat@iﬁj
(i) Heat energy and light energy

(c) It is because 'Cl' atom substitutes ‘H' atom of kp}m form chloromethane and
hydrogen chloride.

CHy@) + Cl(g —=— (:Ha%@hkug}

Methane Chlorine Chl
Question 27: (a) Why are ﬁ compounds generally poor conductors of
eIectr|C|ty7 ) Name @}z ng compound:

I I
H—C—C—C—H

L
H OMH
(c) Name the gas evolved when ethanoic acid is added to sodium carbonate. How would
you prove the presence of this gas?

Answer: (a) It is because they do not form ions.
(b) Propanone



(c) Carbon dioxide gas. It turns lime water milky.
2CH;COOH(l) + Na,CO5(aq) — 2CH,COONa(aq) + H,0(l) + CO,(g)
Ca(OH),(aq) + CO,(g) — CaCO4(s) + H,0O())

Calcium Carbon Calcium
hydroxide dioxide carbonate

Question 28: Write the name and molecular formula of an organic compound having its
name suffixed with '-ol and having two carbon atoms in the molecule. With the help of a
balanced chemical equation indicate what happens when it is heated with excess of
conc.H.SO..

Answer:

It is ethanol, its molecular formula is C,H.O.
Ethanol forms ethene, when heated with conc. H,SO,.

CHyCH,0H —%%04 . CH,=CH, + H,0

heat

Ethanol Ethene
Question 29: Write the names and molecular formula of two organic c s having
functional r group suffixed as ‘-oic acid’. With the help of a balance cal equation
and explain what happens when any one of them reacts witﬁ ydroxide.

Answer: O$\/\

Methanoic acid, its mnlecularﬁt}g CH,0,.

Ethanoic acid, its molecylgf. foymula is C,H,0,

When acid reacts wi \éﬁm hydroxide, its sodium salt and water is formed.
CH;COOH + CH,;COONa + H,0

Ethanoic acid Sodium ethanoate Water

Question 30: What is a homologous series? Which two of the following organic
compounds belong to the same homologous?

CH;, GHg, GHO, C:HsO,, CH.O
Answer: Homologous series is a series of series of organic compounds which have same
functional group and similar chemical properties. Each member of this series differs by —

CH.— in its molecular formula and 14 u in its molecular mass.

C:HsO(CHsOH) and CH,O(CH;OH) belong to same homologous series.



Question 31: What is meant by a functional group in an organic compound? Name the
functional group present in

(i) CH;CH.OH

(i) CH;COOH

(b) State one point of difference between soap and synthetic detergent.

Answer: (a) Functional group is an atom or group of atoms or reactive part of
compound, which determines chemical properties of compounds.

(i) —OH (Alcohol)

(i) —COOH (Carboxylic acid)

(b) Soaps do not work well with hard water detergents work well with hard water.

Question 32: Give reasons for the following observations:

(a) The element carbon forms a very large number of compounds.

(b) Air holes of a gas burner have to be adjusted when the heated vessels get blackened
by the flame.

(c) Use of synthetic detergents causes pollution of water.

Answer: (a) Carbon forms large number of compounds SI %n is small in size and
can form stable covalent bonds (catenation) and |f ravalency

(b) Air holes of gas burner are made ﬂ Egsted) so that air can pass through, which
is needed for complete combu at heated vessels do not get blackened.

(c) Some synthetlc *s are non-biodegradable, therefore, cause pollution of
water.

Question 33: What is ethanoic acid? Write the formula of the functional group present in
this acid. What special name is given to its 5 — 8% solution in water? How does ethanoic
acid react with sodium carbonate? Write a chemical equation of the reaction and
common name of the salt produced.

Answer:



CH,COOH is ethanoic acid. —COOH is the formula of the functional group present in ethanoic
acid.

Its 5 to 8% solution in water is called vinegar.
Sodium ethanoate and brisk effervescence due to carbon dioxide gas are formed on reaction

of ethanoic acid with sodium carbonate.
2CH,COOH()) + Na,CO;(aq) —> 2CH,COONa(ag) + CO,(g) + H,0(l)

Ethanoic acid  Sodium carbonate Sodium ethanoate
The salt produced has common name sodium acetate.
Question 34: Name the functional group of organic compounds that can be
hydrogenated. With the help of suitable example explain the process of hydrogenation
mentioning the conditions of the reaction and any one change in physical property with
the formation of the product. Name any one natural source of organic compounds that
are hydrogenated.

Answer:

Double bond =, Triple bond == are functional groups (reactive part of compounds) which
can be hydrogenated.

When unsaturated hydrocarbons are heate gen in the presence of nickel as
catalyst, saturated hydrocarbons are for starting unsaturated hydrocarbons are

liquids, they will change into sohd;i\) Ie 0|Is are hydrogenated to form vegetable

ghee. Plants are natural sou getable oils which can be hydrogenated.
Question 35: S the molecular formula C,HsO,. Write its structural formula.
What happens this ester is heated in the presence of sodium hydroxide solution?

Write the balanced chemical equation for the reaction and name the products. What is a
saponification reaction?

Answer:



There are three possible structural formulae of ester with molecular formula C,HgO,.
CH;CH,COOCH;, HCOOCH,CH,CH;, CH,COOC,Hg

CH,CH,COOCH, + NaOH —> CH,CH,COONa + CH,OH

Methyl propanoate Sodium propanocate Methanol
(C4HgO,)

Or

HCOOCH,CH,CH; + NaOH —— HCOONa + CH3CH2’CH20H

Propyl methanoate Sodium methanoate Propanal
Or

CH;C‘DDCEHE + NaOH —— CH3CDDNB + CzHSDH

Ethyl ethanoate Sodium ethanoate Ethanol

[C‘HBDZ]I

Saponification is the process in which an ester is treated with sodium hydroxide to form
sodium salt of acid and alcohol is formed.

Question 36: An organic compound ‘A’ is an essential constituent of wine and beer.
Oxidation of ‘A" yields an organic acid ‘B’ which is present in vinegar. Name the
compounds ‘A" and ‘B' and write their structural formula. What happens when ‘A" and ‘B’
react in the presence of an acid catalyst? Write the chemical equation for t«ctlon

Answer:

‘A is ethanol (C,H;OH) which is essential constituent &iqn/\$b&ér and ‘B’ is acetic acid

(CH,COOH) whnch is present in wnegar Q
(Present in wine
and beer} t in wnegar]

When ’A and ‘B’ §@k presence of an acid catalyst, ethyl ethanoate is formed.

CHECDDH[ oncla0s . CHLCO0C,H(D) + H,O(l)

Questlon 37: What is ethanol? State its two properties. What happens when it is heated
with excess of conc. H.SO, at 443 K? What role does conc. H.SO, play in this reaction?
Write chemical equation of the reaction involved and the structural formula of the main
product formed.

Answer:



Ethanol is C,H.OH.
() It has specific smell. '
(t)) It is soluble in water.
When ethanol is heated with excess of conc. H,SO,, ethene is formed along with water.
CH,CH,OH —=8%0% . CH,=CH, + H,0
Ethanol Ethene Water

Conc. H,S0, acts as dehydrating agent.
H H

Structural formula of ethene is H—C=C—H.

Question 38: With the help of balanced chemical equations explain what happens when
ethanol is heated with (i) alkaline solution of potassium permanganate, (ii) excess
concentrated sulphuric acid at 443 K. Mention any two uses of ethanol.

Answer:

() Ethanol gets oxidised to ethanoic acid. w
Alicaline KMnO, CO

CH;CH,OH+ 2[O] CH,COOH + H,0

Ethanol Ethanoic acid &6

() Ethene will be formed.

CH;CH,0H —2285% L CH,=CH, + H,0 O$\/

443K

Ethanol Ethene \(
Uses:

() It is used in tonics and cm%\'?\.)s (if) It is used as fuel.

(itf) It is used as snlven (iv) It is used in wine, beer and whisky.
(any two)

Question 39: and CHs;COOH, which one is a weak acid and why? Describe an
activity to su ort your answer.

Answer: Acetic acid (CH;COOH) is a weaker acid because it does not dissociate
completely into its ions in aqueous solution.

Activity: Add zinc metal in HCl and CH;COOH respectively. The hydrogen gas will be
evolved faster in HCl and slowly in CH;COOH. It shows acetic acid is a weak acid.

Alternative Method: If we use pH paper, the colour of pH paper will be dark red in HCI
and light red in CH;COOH which shows HCl is a strong acid and CH;COOH is a weak acid.



Question 40: Write chemical equations for what happens when

(i) sodium metal is added to ethanoic acid.

(ii) solid sodium carbonate is added to ethanoic acid.

(iii) ethanoic acid reacts with a dilute solution of sodium hydroxide.

Answer:

() H, gas is evolved.
2CH;COOH + 2Na ——> 2CH;COONa + H,
Ethanoic acid Sodium ethanoate Hydrogen
(i) Brisk effervescence due to carbon dioxide gas is formed.
2CH;COOH + Na,(O; —— 2CH,;COONa + COZT + H,0
Ethanoic acid Sodium Sodium Carbon Water
carbonate ethanoate dioxide
() Sodium ethanoate and water are formed.
CH;COOH + NaOH(dil) — CH;COONa + H,0
Ethanoic acid Sodium Sodium Water
hydroxide ethanoate w
Question 41: Describe two examples of different OX|dat|ons of G} ame the
products obtained in each case.

Answer: \( O&
() When ethanol is heated wlté e(DQSB K, ethanal is formed.

Ethan&l na1 (Acetaldehyde)
(i) When e | is oxidised with alkaline potassium permanganate solution, ethanoic

acid is formed.

CH;CH,OH + 2[0] —gmt=— CH —i—on + H,0

KMnO,
. Ethanol Ethanolc acid

Question 42: Write a chemical equation in each case to represent the following types of
chemical reactions of organic compounds:

(i) Oxidation reactions

(i) Addition reactions

(iii) Substitution reactions

Answer:



() Oxidation reaction:
CH;CH,OH + 2[0] —f=— CH,COOH + H,0

KMnO,
Ethanol Ethanoic acid
(t}) Addition reaction: .
. Ni
CHZ-—CHz + H2 —._H_-E?!.K CHa_CH.a
Ethene Ethane

(tid) Substitution reaction:

Methane Methyl chloride

Question 43: What are isomers? Draw the structures of two isomers of butane, C,H:..
Why can't we have isomers of first three members of alkane series?

Answer: Those compounds, which have same molecular formula but different structural
formulae are called isomers.

CHy—CH;—CH;—CH; - CHy—CH—CH;

n-Butane CH3 CO
2-Methylpropane R
In first three members of alkane series, branching is no@&&. herefore, we cannot

have isomers. O$
»

Question 44: Define homologous se\ii‘)J anic compounds. List its two
characteristics. Write the name egﬁio a of the first member of the series of alkenes.

Answer: The series\osic compounds having same functional group and similar
chemical pr@‘i& cdfled homologous series.

Each member differs from successive member by —CH,— group. The difference in
molecular weight between two successive members is 14 u.

Characteristics:
(i) It has same general formula, from which, all members can be derived.
(i) They have similar chemical properties.

C.,H., CH,=CH,, Ethene is first member of alkene series.



Question 45: Why homologous series of carbon compounds are so called? Write
chemical formula of two consecutive members of a homologous series and state the part
of these compounds that determines their physical properties, and chemical properties.

Answer: The series consists of members of same family with similar physical and
chemical properties, therefore, called homologous series.

CH;OH, and CH;CH,OH are two consecutive members of homologous series.

Alkyl group —CH; and —CH:CH. part determines physical properties. Functional group
—OH determines chemical properties of the compounds.

Question 46: Name the oxidising agent 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 hydrogencarbonate.

Answer: Alkaline potassium permanganate or Acidified potassium dich@‘@\
(i) Ethanol will not affect litmus paper. Ethanoic acid will turn&@&s paper red.

(i) Ethanol will not react with sodium hydrogen @( Ethanoic acid will give brisk
effervescence due to colourless, odourless s{é(ﬁioxide gas.

Question 47: Distinguish bet ’&Qﬁcatlon and saponification reactions of organic
compounds with the hel em|caI equation for each. What is the use of (i) esters

and (ii) sapomﬁ@q@

Answer:



Esterification: It is a process in which alcohol and carboxylic acid combine in the presence
of conc. H,S0, to form ester.

CH;COOH + C,H;OH —="%%% . CH,COOC,H, + H,0

Ethanoic acid  Ethanol Ethyl ethanoate

Saponification: When an ester reacts with sodium hydroxide, sodium salt of acid and alcnhol
is formed.

CH,COOC,Hg + NaOH —> CH,COONa + C,H,OH

Ethyl Sodium Sodium Ethanol
ethanoate hydroxide ethanoate
Uses:
() Esters are used i cold drinks, ice creams, perfumes and as artificial flavouring
agents.

(i) Saponification process is used in the manufacture of soaps.

Question 48: (a) In tabular form, differentiate between ethanol and ethanoic acid under
the following heads:

(i) Physical state (ii) Taste (iii) NaHCO; test (iv) Ester test

(b) Write a chemical reaction to show the dehydration of ethanol.

Answer: CO@

(@) Properties Ethanol :' : g é hanolc acid

() Physical state |It is liquid with specafc 3 s also liquid with vinegar like

smell.

(if) Taste It has bumwg\( It has sour taste.

(iif) NaHCO, test [It doe It gives brisk effervescence due

to CO
(iv) Ester test CM acetic acid and conc. Add ethyl alcohol and conc.
\ 'H,50,, pleasant fruity smelling [H,SO,, pleasant fruity smelling
\) compound, ester is formed. compound, ester is formed.
conc. Hy 50, —
l:b] CHECHIDH —amk CHE_CHE + HEO
Ethanol Ethene

Question 49: (a) State two properties of carbon which lead to a very large number of
carbon compounds.

(b) Why does micelle formation take place when soap is added to water? Why are
micelles not formed when soap is added to ethanol?

Answer: (a) (i)-Catenation (ii) Tetravalency

(b) It is because large number of molecular ions of soaps get aggregated and form
colloidal solution. Soap has hydrophobic tail (hydrocarbon) which dissolves in



hydrocarbon part and hydrophilic part dissolves in water. Ethanol is non-polar solvent
therefore micelles are not formed because hydrocarbon part gets attracted towards
ethanol and ionic end will not dissolve in alcohol.

Question 50: Explain isomerism. State any four characteristics of isomers. Draw the
structures of possible isomers of butane, C.H

Answer: [somerism is a phenomenon due to which some compounds have same
molecular formula but different structural formulae.

Characteristics:

(i) They differ in structural formula.

(i) They differ in melting point.

(iii) They differ in boiling point.

(iv) They differ in solubility in same solvent.

There are two isomers of butane, C,H,,

() CHy—CH,—CH,—CH, CJO¥h
n-Butane 6‘
(@0 CHE—{liH——CHa \&

CH,
2-Methylpropane O\(
Question 51: Give reasons for Ifewing:
(i) Element carbon forms c ds mainly by covalent bonding.
(i) Diamond has a hi ing point.

(iii) Graphite i % ductor of electricity.
(iv) Acetylen s with a sooty flame.

(v) Kerosene does not decolourise bromine water while cooking oils do.

Answer: (i) It is because carbon has four valence electrons, it cannot gain or lose four
electrons because high energy is needed. It can only share four electrons.

(ii) It is due to strong covalent bonds and compact structure of diamond.

(iii) It is due to presence of free electrons in graphite because each carbon is linked to
three more carbon atoms.

(iv) It is due to high percentage of carbon it burns with sooty or smoky flame.



(v) Kerosene oil is mixture of saturated hydrocarbons therefore does not decolourise
bromine water.

Question 52: What is the difference between the chemical composition of soaps and
detergents? State in brief the action of soaps in removing an oily spot from a shirt. Why
are soaps not considered suitable for washing where water is hard?

Answer: Soaps are sodium or potassium salts of fatty acids having — COONa group.
Detergents are sodium or potassium salts of sulphonic acids having — SO;Na and —
SO.Na group. Cleansing action of soap: Soap molecules consist of a large hydrocarbon
tail which is hydrophobic (water-hating or water repelling) with a negatively charged
head which is hydrophilic (water-loving) as shown in figure.

/NN NN NNN— coona’

long hydrocarbon chain polar end
(hydrophobic end) (hydrophilic)
(water-repellent) (water-loving) N\

When a soap is dissolved in water, the molecules associate tog er@:@ters called
micelles in which water molecules, being polar in nature, s rv& he ions and the
hydrocarbon part of the molecule attracts grease, oil &t. The tail sticks inwards and
the outwards. In cleansing, the hydrocarbon tall ?ks itself to oily dirt. When water is
agitated (shaken vigorously), the oily dir 71t ift off from the dirty surface and
dissociate into fragments. This giv. nity to other tails to stick to oil. The solution
now contains small globule Krrounded by soap molecules. The negatively
charged heads prese @ | globules from coming together and aggregates. Thus,
the oily dirt is re ard water has Ca2- and Mgz ions. When it reacts with soap, it
forms insolubl pound and the soap goes waste.
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Question 53: What are the hydrocarbons write the name and general formula of (i)
saturated hydrocarbons, (ii) unsaturated hydrocarbons, and draw the structure of one
hydrocarbon of each type. How can an unsaturated hydrocarbon be made saturated?

Answer:

() Alkanes, C H, ., are saturated

hydrocarbons.
H

H—C—H

H

Methane
(Saturated hydrocarbon)

(if) Alkenes, C H,, and Alkynes, C H,, , Cow

are unsaturated hydrocarbons.
H H &6
| | \
H—C=C—H H—C=C @\/
Ethene eo
(Unsaturated hydrocarbon) hydrocarbon)

Unsaturated hydro \aseﬁggn be made saturated by hydrogenatlon.
H

$\Q ]

H—C—C—H + H, H—L—C—H
Ethene I I
(Unsaturated hydrocarbon) H H

* Ethane
(Saturated hydrocarbon)



