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11t (Chemistry)

TOPIC- 01

SOME BASIC CONCEPTS OF
CHEMISTRY

1.1 Introduction:

Chemistry is the study of matter, its physical and
chemical properties and the physical and chemical
changes it undergoes under different conditions.
Chemistry is a central science. Its knowledge is required
in the studies of physics, biological sciences, applied
sciences, and earth and space sciences. The scope of
chemistry is in every aspect of life, for example, the air
we breathe, the food we eat, the fluids we drink, our
clothing, transportation and fuel supplies, and so on.
Though it is an ancient science, due to development and
advancement in science and technology, chemistry has
developed as modern science. Technological
developmentin sophisticated instruments expanded our
knowledge of chemistry which, now, has been used in
applied sciences such as medicine, dentistry,
engineering, agriculture and in daily home use products.

1.2 Nature of Chemistr

Q.1 Define Chemistry

Ans: Chemistry is the study of matter, its physical and
chemical properties and the physical and chemical
changes it undergoes under different conditions.

Q.2 Give the names of Various branches of chemistry

Ans: Chemistry is traditionally classified into five
branches:

i) Organic chemistry

ii) Inorganic chemistry

iii) Physical chemistry

iv) Biochemistry

v) Analytical chemistry

Q.3. Explain the following terms:
i) Organic chemistry

ii) Inorganic chemistry

iii) Physical chemistry

Ans: i) Organic chemistry: It deals with properties and
reactions of compounds of carbon.
ii) Inorganic chemistry: It deals with the study of all the
compounds which are not organic.

iii) Physical chemistry: It deals with the study of
properties of matter, the energy changes and the theories,
laws and principles that explain the transformation of
matter from one form to another. It also provides basic
framework for all the other branches of chemistry.

Q.4 Explain: Types of matter on the basis of chemical
composition

Ans: Matter on the basis of chemical composition can be
classified as follows:

A) Pure substances: They always have a definite
chemical composition. They always have the same
properties regardless of their origin.

e.g. Pure metal, distilled water, etc.

They are of two types:
a)Elements
b) Compounds

a) Elements: They are pure substances, which cannot be
broken down into simpler substances by ordinary
chemical changes.

Elements are further classified into three types:

1) Metals:

i) They have a lustre (a shiny appearance).

ii) They conduct heat and electricity.

iii) They can be drawn into wire (ductile).

iv) They can be hammered into thin sheets (malleable).
e.g. Gold, silver, copper, iron. Mercury is a liquid metal at
room temperature.

2) Nonmetals:

i) They have no lustre (except diamond, iodine)

ii) They are poor conductors of heat and electricity.
(except graphite)

iii) They cannot be hammered into sheets or drawn into
wire, because they are brittle.

e.g. lodine

3) Metalloids: Some elements have properties that are
intermediate between metals and nonmetals and are
called metalloids or semimetals.

e.g. Arsenic, silicon and germanium.

b) Compounds: They are the pure substances which are
made up of two or more elements in fixed proportion.

e.g. Water, ammonia, methane, etc.

B) Mixtures: They have no definite chemical
composition and hence no definite properties. They can
be separated by physical methods.

e.g. Paint (mixture of oils, pigment, additive), concrete (a
mixture of sand, cement, water), etc.
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Mixtures are of two types:

1) Homogeneous mixture: In homogeneous mixture,
constituents remain uniformly mixed throughout its bulk.
e.g. Solution, in which solute and solvent molecules are
uniformly mixed throughout its bulk.

2) Heterogeneous mixture: In heterogeneous mixture,
constituents are not uniformly mixed throughout its bulk.
e.g. Suspension, which contains insoluble solid in a

11t (Chemistry)

separated by physical
method.

easily separated by
physical method.

iii

e.g. Paint (mixture of
oils, pigment,
additive), concrete (a
mixture of sand,
cement, water), etc.

e.g. Water, table salt,
sugar, etc.

Q.7 Explain: States of matter

liquid.

Q.5 Give one example of each

i) Homogeneous mixture
1i) Heterogeneous mixture
iii)Element

iv) Compound

Ans: i) Homogeneous mixture: Solution
ii) Heterogeneous mixture: Suspension
iii) Element: Gold

iv) Compound: Distilled water

Q.6 Distinguish between
1) Mixtures and pure substances
2) Mixtures and compounds

Ans: 1) Mixtures and pure substances

definite properties.

No | Mixtures Pure substances

i Mixtures have no | Pure substances have
definite chemical | a definite chemical
composition. composition.

ii Mixtures have no | Pure substances

always have the same
properties regardless
of their origin.

iii

e.g. Paint (mixture of
oils, pigment,
additive), concrete (a
mixture of sand,
cement, water), etc.

e.g.Pure metal,
distilled water, etc.

2) Mixtures and compounds:

No | Mixtures Compounds

i Mixtures have no | Compounds are made
definite chemical | up of two or more
composition. elements in fixed

proportion.

ii

The constituents of a
mixture can be easily

The constituents of a
compound cannot be

Ans: There are three different states of matter as
follows:

i) Solid: Particles are held tightly in perfect order. They
have definite shape and volume.

ii) Liquid: Particles are close to each other but can move
around within the liquid.

iii) Gas: Particles are far apart as compared to that of
solid and liquid. These three states of matter can be
interconverted by changing the conditions of
temperature and pressure.

1.3 Properties of matter and their measurement:

Q.8 Explain: Physical and chemical properties

Ans: i) Physical properties: These are properties which
can be measured or observed without changing the
identity or the composition of the substance.

e.g. Colour, odour, melting point, boiling point, density,
etc.

ii) Chemical properties: These are properties in which
substances undergo change in chemical composition.

e.g. Coal burns in air to produce carbon dioxide,
magnesium wire burns in air in the presence of oxygen
to form magnesium oxide, etc.

Q.9 How are properties of matter measured?

Ans: Measurement of properties of matter:

i) Measurement involves comparing a property of matter
with some fixed standard which is reproducible and
unchanging.

ii) Properties such as mass, length, area, volume, time,
etc. are quantitative in nature and can be measured.

iii) A quantitative measurement is represented by a
number followed by units in which it is measured.

iv) These units are arbitrarily chosen on the basis of
universally accepted standards.

e.g. Length of class room can be expressed as 10 m. Here,
10 is the number and 'm' is the unit 'metre' in which the
length is measured.
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Analytical chemistry (frewmmes @EETTE): {8
chemistry = 3TN branch 3T o, AHEA substances =T

separation (%IW) Identification (?Pﬁ&'@) composition

('{TEI?H) 9 quantitative determination CTF{'HTU'W ﬁﬁTUT)
JrET ST Hefl S,

Quantitative analysis (QTUTH®  faveiwo)
compounds Tl TETRT element o percentage composition

(S1HST THTOT) SRTUITATS STRUATS JUT-AT techniques o1
quantitative analysis FEOTCId.

organic

Accuracy (3T%dT): Measurement (EITq:!'IT'ﬁFT) True value
@ fohad) am known value (Ifed Taeiean fehadist)

ST closeness (ﬁWFﬁ'W) B accuracy (3TghdT)
2.

Absolute error (asa?r ﬁ'ﬂ): Mean valve (& %b":lﬁ) d each
measured value (Eﬁ?‘lﬁFﬁ W?%"ﬂﬁ) AT difference
(FTHTAT) absolute error 3T TEUTATT. ST, SRIeT U]
formula YeT.

Relative error (ATU&N 31); WifTeh M= AT mean
absolute error & mean value I ratio (’Iﬂﬁ?l'{'l?ﬂ) relative
error 3T TEUTATA, aﬁww@ﬁﬁ IR,

Chemical Stoichiometry (TI'HW&-H? ﬂ?l'&l?ﬁ): Chemical

Stoichiometry ({'m'l??l'&lﬁh‘ {El&l?ﬁ) g uH e process
(H%WT) AR ]%b_, I formula ('{lﬁ) 9 balanced chemical

. . [a} (a o .
equations (HATT THMEHh HHIHIUMER), calculation aﬁ'

ST,

Significant Figures (ﬂT?i' 3(®): Significant figure [een
significance (HTQi) figure Wﬁ, certainty
(FTsaeam) = sTavaehar T

Rules for determining the significant figures (HT%i 3®
favare fam):

i) Physical quantity (Wifde® RN HOAEE TH
uncertain (G’iﬁ'\?‘%ﬂﬁ) retain @'Iibaf) .

11) StegT rneasurement (IquqTfﬁ) Topme, feetean |1 s
33Tt fererarelt 3T, et SR HIS SUATET 37 Y Uell o
3T, T ST | 3% TG JaTl. SR WG SUaT 37
4 ToRalT W T&T HieT ST8eT TR Yaedl |TY 37 ThM e,
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iii) HIUTATEl 3ihrel SSTehedl I significant (W)
ST, hRUT F’J’I"f@' measurement (‘:l'l'qq'l'\q'lé) FTRATT
instruments (SYhTUTAT) accuracy (C‘HWHT) et 2,
iv) 31T STEhgHr ¥ not significant (M) ST,
33T Number ©.0943 a7 T&AT AT significant figures
3.

iv) ST significant figures (TTel 3TehTUET) ST digits (3TehTa)
3T 3T, T T {0 AT =TT SR,

3TT. YA mass 4.8¢ X 20 kg & 319 RATES! S, HROT
T mass A9 significant figures I mifedt oTR.

Empirical formula (WI’F:TEF qA)- T r=m FPI"I'IEIT Tehl
LOTEfeT Tedeh HeTgeaTeAT T0]d U 3Tetet Juiiehrdiat
T"ﬁ?l? TEUSTT organic compound = empirical formula
g,

Molecular formula (i'UEﬁ?T qA)- TErRn WTI?QT Thl
JEfeT T HolsedTe Uedel 3Telet atoms (370]) VSIS
AT compound T molecular formula B,

Mole fraction (‘jl""ﬁ'u'!\ 39T) - TEMET solute =T mole fraction
U T solute W& SO number of moles eel i'U'c[)
3T TSI solution 3TUT solute WL THUT IH 0] FreaT
ratio T Mole fraction (¥HRU] 319T) 319 HUTAN. AT
formula 9&T.

Molarity GFRUTAT)- 2 feTeT STEUIA ST number of

mole (T YU[EAT SFRMET) Molarity (FHUIAT) 319 FEUTATA.
T formula TET

Molality (‘lﬁT*l?'HT) - ufd ¢ fehelt (Rooo gm) solvent

(sﬂw@}l) ToREe3oT-AT solute (RTATAT) number of moles
(3 TOTET) Molality (HICTeTdT) TUTAT. WA formula W,

SI units - $]&0 T general conference of weights and
measure (a?lﬁ T WU AT SRR HEHTEROT qﬁ'ﬂéﬁ)
Internatlonal system of unit (SI system) 3110 et TR
Theh UGl TTAdUard STetl, a7 STARTST A= SI
units IT Ueheh Wj‘?ﬁ'ﬂ[@ HId fundamental SI units (HeTYd
Tehoh) TGOS 0T 3T,

L) %h_, mass o SI unit, kilogram 3TE,
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2.7 Concentration of solution

Q.49 Give the formula to obtain mass percent.

Mass of Solute
Mass of Solution

Ans: Mass percent (w/w%) = 100

Q.50 Explain the following terms

i) Mole fraction

ii) Molarity

iii) Molality

Ans: i) Mole fraction: Mole fraction is the ratio of

number of moles of a particular component of a solution
to the total number of moles of the solution.

If a substance ‘A’ dissolves in substance ‘B’ and their
number of moles are ny and ng, respectively, then the
mole fraction of A and B are given as:

Number of moles of A

Mole fraction of A =
ole fraction o Number of moles of solution

__Dba
na+ng

Number of moles of B

Mole fraction of B = Number of moles of solution

ng

na+ng
ii) Molarity: Molarity is defined as the number of moles of
the solute present in 1 litre of the solution. It is the most
widely used unit and is denoted by M.
Molarity is expressed by,

Number of moles of solute

MOlarity (M) - Volume of solution in litres

iii) Molality: Molality is the number of moles of solute
present in 1 kg off solvent. It is denoted by m.

Molality is expressed by,

Number of moles of solute

Molality (m) =

Mass of solvent in kilograms

Q.51 Why does molarity of a solution depend upon
temperature?

Ans: i) Molarity is the number of moles of the solute
present in 1 litre of the solution. Therefore, molarity
depends on the volume of the solution.

ii) Volume of the solution varies with the change in
temperature.

Hence, molarity of a
temperature.

solution depends upon

11t (Chemistry)

Q.52 What do you mean by SI units? What is the SI
unit of mass?

Ans: SI units: In 1960, the general conference of weights
and measures proposed revised metric system, called
International system of Units i.e. SI units, abbreviated
from its French name.

The SI unit of mass is kilogram (kg).

2.8 Use of graph in analysis

Q.53 Explain use of graphs in analytical chemistry.

Ans: Use of graphs in analytical chemistry:

i) Analytical chemistry often involves deducing some
relation between two or more properties of matter
under study.

ii) For example, the relation between temperature and
volume of a given amount of gas.

A set of experimentally measured values of volume and
temperature of a definite mass of a gas upon plotting on
a graph paper appears as in the figure below:

iii) When the points are directly connected, a zig zag
pattern results as shown below:

T ———
From the above pattern, no meaningful result can be
deduced.

iv) A smooth curve (or average curve) passing through
these points can be drawn as shown below. This straight
line is consistent with the V o« T.
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T —m——

v) While fitting the points into a smooth curve, all the
plotted points should be evenly distributed. This can be
verified mathematically, by drawing a perpendicular
from each point to the curve. The perpendicular
represents deviation of each point from the curve. Take
sum of all the perpendiculars on side of the line and sum
of all the perpendiculars on another side of the line
separately. If the two sums are equal (or nearly equal),
the curve drawn shows the experimental points in the
best possible representation.

Q.15 Explain fractional distillation process.

Ans: Fractional distillation process:

i) In fractional distillation, vapours first pass through the
fractionating column.

ii) Vapours of more volatile liquid with lower boiling
point rise up more than the vapours of liquid having
higher boiling point.

—————— —— ——— — — o —— o — — —

To sink

condenser

| |
I |
I |
I |
I |
I |
| Fractionating column dopte :
: with packing |~adopter I
| Liquid to be distilled &~ Water inlet :
| ;
| Oil bath Distilled liquid :
A A |
I |
|
: A |
|
: Fractional distillation |
S

e.g. a) Suppose we have a mixture of two liquid 'A" and
‘B’ having boiling points 363 K and 373 K respectively.

Dnyanada Publication House Pune

b) 'A' is more volatile and ‘B’ is less volatile. As the
mixture is heated, vapours of 'A"' along with a little
vapours of ‘B’ rise up and come in contact with the large
surface of the fractionating column.

c) Vapours of ‘B’ condense rapidly into the distillation
flask. While passing through the fractionating column,
there is an exchange between the ascending vapours and
descending liquid. The vapours of "B’ are scrubbed off by
the descending liquid, this makes the vapours richer in
A,

d) This process is repeated each time the vapours and
liquid come in contact with the surface in the
fractionating column.

e) Rising vapours become richer in 'A' and escape
through the fractionating column and reach the
condenser while the liquid in the distillation flask is
richer in ‘B’.

f) The separated components are further purified by
repeating the process.

Q.16 Draw the figure of commonely used
fractionating columns.
Ans:

simple packed
column

buble plate
column

Q.17 Distinguish between simple distillation and
fractional distillation.

Ans: Simple distillation and Fractional distillation:

Fractional
distillation

No | Simple distillation

If in a mixture the
difference in boiling
points of two liquids
is appreciable/large,
they are separated

from each other
using the simple
distillation.

If in a mixture the
difference in boiling
points of two liquids is
not appreciable/large,
they are separated
from each other using
the fractional
distillation.
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ii Simple distillation | fractionating column

assembly is used. is fitted in distillation
assembly.

e.g. | Mixture of acetone | Mixture of acetone

(b.p. 329 K) and
water (b.p. 373 K)
can be separated by
this method.

(b.p. 329 K) and
methanol (b.p. 337.7
K) can be separated by
this method.

Q.18 Explain distillation under reduced pressure.

Ans: Distillation under reduced pressure:

i) Liquids having very high boiling points or which
decompose on heating are purified by the method of
distillation under reduced pressure.

ii) In this method, the liquid is made to boil at a
temperature lower than its normal boiling point by
reducing the pressure on its surface.

iii) The external pressure is reduced using a water pump
or vacuum pump.

e.g. Glycerol can be separated from soap by using this
method.

Q.13 Define: Least count
Ans: Least count: The smallest quantity that can be
measured by the measuring equipment is called least

count.

Q.14 With the help of-burette readings, Explain
accuracy depends upon the sensitivity.

Ans: A burette reading of 10.2 mL is a s shown in the
figure below:

9.0 9.0 9.0

lllllllll

10.0 10.0

il llll'llll

11.0

P 110

i) For all the three situations in the above figure, the
reading would be noted is 10.2 mL.

ii) It means that there is an uncertainty about the digit
appearing after the decimal point in the reading 10.2 mL
because the least count of the burette is 0.1 mL.

iii) The meaning of the reading 10.2 mL is that the true
value of the reading lies between 10.1 mL and 10.3 mL.
iv) This is indicated by writing 10.2 + 0.1 mL.

v) Here the burette reading has an error of +0.1 mL.
vi) Smaller the error, higher is the accuracy.

Q.15 Your laboratory partner was given the task of
measuring the length of a box (approx. 5 in) as
accurately as possible, using a metre stick graduated
in milieters. He supplied you with the following
measurement:

12.65 cm, 12.6 cm, 12.65cm,12.655cm, 126.55mm,
12cm.

a) State which of the measurement you would
accept, giving the reason.

b) Give your reason for rejecting each of the others.

Ans: The metre stick is graduated in millimetres i.e. 1
mm = 0.1 cm. Therefore, if length is measured in
centimetres, the least count of metre stick is 0.1 cm. The
results 12.6 cm has the least count of 0.1 cm and is
acceptable result.

Since, the least count of metre stick is 0.1 cm or 1 mm,
the results such as 12.65 cm, 12.655 cm, 126.55 mm
cannot be measured using this stick and hence, these
results are rejected. The result, 12 cm doesn’t include the
least count and is rejected.

Q.16 Explain the terms:

a) Absolute error

b) Relative error

c) Precision in measurement

Ans: a) Absolute error: Absolute error is calculated by
subtracting true value from observed value.
Absolute error = Observed value — True value

b) Relative error: i) Relative error is the ratio of an
absolute error to the true value.

ii) Relative error is generally a more useful quantity than
absolute error.

iii) Relative error is expressed as a percentage and can

be calculated as follows:
Absolute error

Relative error = X 100%

True value

c) Precision in measurement: i) Multiple readings of
the same quantity are noted to minimize the error.

ii) If the multiple readings of the same quantity match
closely, they are said to have high precision.

iii) High precision implies reproducibility of the
readings.

iv) High precision is a prerequisite for high accuracy.

v) Precision is expressed in terms of deviation (i.e.
absolute deviation and relative deviation).
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Postulates of valence shell electron repulsion theory

EAFRTHAT TArSHeiier ufaaror faegia):

ii) Overlapping (3Tietie fohal ESIE) HEd HEWIT 10T
atomic orbitals (37Y] H&T) f& opposite spins (ﬁ'{‘_\‘f E|?=|5P']'<’3I)

1) FHIUTTE molecules TT 3R central atom (ei»?;q STUTEAT)
T valance shell ("\q'ﬂ?f W]T‘ﬁ?ff) electron pair

(SART=AT SEIT<AT) AT Ieia

ii) Electrons pair (F‘ﬁ?:'fl'i'qﬁ?f) cloud (&) RUT TR

ST THHSHAT repel (MTTTRI) FHIAT

iii) AT repulsion FHHT FUAME! electrons pair 9

T Tehet 370 STSTOTRT et
iii) Overlapping T eI BT atomic orbitals =TT SSIT

STAoY[A AR gedld.
iv) Overlapping (3T=RT Elﬁ?i?{'{mﬂ) electrons @ spin

(TSHI TTel) neutralize (SIMET) et ST,
v) &l UfhASTAT HHTOT &I0T=4T covalent bond = & fe

space ae g e occupation B a AT
distance 9.

iv) Molecule Y central atoms = valence shell (?PEFH
hel ) S sphere ("ﬁx_*[) I 3T &7 electrons pairs ATAT
gAY AFAT a ('f‘ll'cql('llﬁ’i '\°b‘-|°b|‘{|'&i\"|1‘4 W maximum
3T,

v) Multiple bond @@ﬁuﬁﬁﬂ) R O 3 electrons AT SIS,
Thd super pair (34'1‘\?1—34'1\?[) et U R ST,

3TUTEAT HYST RISl unpaired electrons (TSheT TFZI) Tashl
319,

vi) Covalent bond kil strength e W&TIEIT overlapping
AT extension (i\avrr{m) W . AT SIS energy
T evolution (&Iﬁ) S, dae overlapping ST g o
e bond T AT i,

vii) Overlapping & UfhAGIRIA I 30T HEhiTeict
electron density (&) anaﬁ, F*‘Il'ﬂé' bonded atoms AT

vi) TETRT molecule I fohaT ST resonance structure (U=
TEHME) 3Tl deel el VSEPR (83T %69 electron)
TSt AT Fesid oh] g,

a) NH; (3FIfaT) molecules ¥ VSEPR fegiamram=
structure: Ammonia (NHj) molecule A& TH nitrogen
GiE] hydrogen atom 3THdTd. NH; moleculeT®& central
nitrogen atom 8 SP3 hybridisation . central nitrogen
atom o SP3 hybridisation Bl 3TGdMT 91 SP3 hybridised
orbital & AT THAT HETT T tetrahedron S Hetd. &l
molecule HHTT ground state T electron configuration
1s22s22p3 W ®, IWAT N-atom Tl
SP3 hybridisation 3Rt TeTTER 5ot 318, NHs molecule o
molecular structure 37107 &= Geometry (“i[&l?‘ﬁ'ql?ﬁl) a
TSR o AT figure TRATTER Seil 318, e e
SR .

b) H, O (water) molecule = structure- Water molecule T3
Th oxygen o T hydrogen atom 3THdId, A central
atom oxygen 8 SP3 hybridisation FAT ATA TR
SP3 hybridised orbitals 9 tetrahedrogen AT <X corner

(FHIT=HTHS) FaT.

Ground state H€TeT &1 molecule & electronic configuration

WA U Sl 3T®. Water molecules HEIT sp?
hybridisation TiehaT & T molecular structure 37T ST
geometry 9 WO G Faed el 3TFE>>“, I
AR TR .

Valence (ﬂ'ﬂﬁ') bond theory =t W:
1) T atoms HHIET covalent bond BT TEAT atomic orbitals

=T STU]EAT TR BT o overlapping SeATER AT B,

R repulsion CJ'%N’ITUT) Y ﬁﬁ, W system
HeTeT 31 AT B,

Viii) Molecules =t geometry (’{‘:ﬁ?ﬂ?? AT 9 bond angle
Elﬁq) 8l overlapping AT orientation

W@mﬁ

i) Sigma (0) bond (FaTaT &e&T): T atoms =T I half filled
(31‘%§IEZIT?[) atomic orbitals = co-axil W&ﬁ'ﬂ) Toham T
overlapping (3TESTEATeS) T ST covalent bond T

o-bond 3T¥ WU, O-bond TAR BT , 9cF8& overlapping
(STSIGATET) HIT fohalT T overlapping region (%Rﬁ'l'{')

ST STl 95 O-bond  STRA strong (FSTEd) &Il q4
T internuclear axis (3R STRIERICT) T HEHGLTT

density (&) aTed, T H, molecules WA 0-bond
SRS 3T, AT SHarer FHRIeTor .

ii) Pi (IT) bond (9T &) T ATMATeEAT atoms TAT & half
filled (BTY'jETlﬁ) p-SRAT=AT Eﬂﬂﬁ lateral overlapping H@
TAR AT covalent bond T Pi (IT) bond 3T RUTAT. Pi
bond TIAR ﬁ?‘l’l’*ﬂ, region of overlapping (3T=SRT %I'{?IT{)
T 3T, AT electron density area BT internuclear axis
T perpendicular 3. et e feeted figure UeT,
TRICAT pi bond = THEIT LT AL,
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Q.17 Distinguish between accuracy and precision.

Ans: Accuracy and Precision:

Precision

Precision refers to
closeness of multiple
readings of the same
quantity.

Precision represents
error in the repeated

No. | Accuracy

i Accuracy refers to
nearness of  the
measured value to the
true value.

ii Accuracy represents
error with respect to

true value. measurements.

iii | Accuracy is expressed | Precision is
in terms of absolute | expressed in terms of
error and relative | absolute  deviation
error. and relative

deviation.

—————— —— ——— — — o —— o — — —

To sink
condenser

Fractionating column

with packing
Liquid to be distilled
Oil bath

/adoptcr

Distilled liquid

|

|

|

|

|

|

|

|

|

Mo d— Water inlet :
|

|

|

|

|

A s I
|

|

|

e.g. a) Suppose we have a mixture of two liquid 'A" and
‘B’ having boiling points 363 K and 373 K respectively.
b) 'A' is more volatile and ‘B’ is less volatile. As the
mixture is heated, vapours of 'A" along with a little
vapours of ‘B’ rise up and come in contact with the large
surface of the fractionating column.

c) Vapours of ‘B’ condense rapidly into the distillation
flask. While passing through the fractionating column,
there is an exchange between the ascending vapours and
descending liquid. The vapours of "B’ are scrubbed off by
the descending liquid, this makes the vapours richer in
A",

d) This process is repeated each time the vapours and
liquid come in contact with the surface in the
fractionating column.

e) Rising vapours become richer in 'A' and escape
through the fractionating column and reach the
condenser while the liquid in the distillation flask is
richer in ‘B’.

Dnyanada Publication House Pune

f) The separated components are further purified by
repeating the process.

Q.16 Draw the figure of commonely used

fractionating columns.

Ans:

simple packed
column

buble plate
column

——————

Q.17 Distinguish between simple distillation and
fractional distillation.

Ans: Simple distillation and Fractional distillation:

No | Simple distillation | Fractional

distillation

i If in a mixture the | If in a mixture the
difference in boiling | difference in boiling
points of two liquids | points of two liquids is
is appreciable/large, | not appreciable/large,
they are separated | they are separated
from each other | from each other using
using the simple | the fractional
distillation. distillation.

ii Simple distillation | fractionating column
assembly is used. is fitted in distillation

assembly.

e.g. | Mixture of acetone | Mixture of acetone
(b.p. 329 K) and | (b.p- 329 K) and
water (b.p. 373 K) | methanol (b.p. 337.7
can be separated by | K) can be separated by
this method. this method.

Q.18 Explain distillation under reduced pressure.

Ans: Distillation under reduced pressure:
i) Liquids having very high boiling points or which
decompose on heating are purified by the method of
distillation under reduced pressure.
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ii) In this method, the liquid is made to boil at a
temperature lower than its normal boiling point by
reducing the pressure on its surface.

iii) The external pressure is reduced using a water pump
or vacuum pump.

e.g. Glycerol can be separated from soap by using this
method.

3.4 Solvent Extraction

Q.19 Define: Solvent extraction

Ans: Solvent extraction: Solvent extraction is a method
used to separate an organic compound present in an
aqueous solution, by shaking it with a suitable organic
solvent in which the compound is more soluble than water.

Q.20 Which properties of solvents are useful for
solvent extraction?

Ans: i) Organic compound must be more soluble in the
organic solvent, than in water.

Q.39 What is 'boundary surface diagram'?

Ans: Boundary surface diagram: A boundary surface is
drawn in space for an orbital such that the value of
probability density (¥?2) is constant and encloses a
region where the probability of finding electron is
typically more than 90%. Such a boundary surface
diagram is a good representation of shape of an orbital.

e.g. Boundary surface diagram of Is and 2s orbitals are
spherical in shape.

Q.40 Explain the shape of s orbital.

Ans: Shape of s orbital:

Shapes of 1s and 2s orbitals
Boundary surface diagrams

i) For each value of principal quantum number 'n’, there
is only one s-orbital.

ii) For s-orbital, 1 = 0 and m; = 0, hence s-orbital has
only one orientation i.e., the probability of finding the
electrons is same in all directions. Thus, s-orbital is
spherically symmetrical around the nucleus.

iii) The value of n determines the size of an orbital. With
increase in the value of n, the size of the s-orbital
increases.

Q.41 Explain the shape of 2p orbitals.

Ans: Shape of 2p orbitals:

2py
Shapes of 2p orbitals

i) For p orbital, 1 = 1. For 1 = 1,m; = +1,0,—1. Thus, p
orbitals have three orientations.

ii) Each orbital has two lobes on the two sides of a nodal
plane passing through the nucleus.

iii) Shape of 2p orbitals resembles a dumbbell.

iv) The size and energy of the three 2p orbitals are the
same. However, their orientations in space are different.
The lobes of the three 2p orbitals are along the x, y and z
axes. Accordingly, the corresponding orbitals are
designated as 2py, 2py and 2p,. The size and energy of
the orbitals in p subshell increase with the increase of
principal quantum number.

Q.42 Explain shape of 3d orbitals.

Ans: Shape of 3d orbitals:

i) For d orbital, 1 = 2. Forl =2,m =+2,+1,0,—-1, —2.
Thus, d orbitals have five orientations.

ii) They are designated as dyy, dy,, dzx, dyz_y2 and dz.
iii) Shape of 3d orbitals are shown in the following figure.
The first three have double dumb-bell shape. They lie in
xy, yz and xz plane, respectively. The dy2_2 is also

dumb-bell shape and lies along the x and y axes.

Dnyanada Publication House Pune
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d,z is dumb-bell shape along z axis with a dough-nut
shaped ring of high electron density around the nucleus
in xy plane.

iv) In spite of difference in their shapes, the five d
orbitals are equivalent in energy. The shapes of 4d, 5d,
ed ... orbitals are similar to those of 3d orbitals, but
their respective size and energies are large or they are
said to be more diffused.

Q.43 Draw shapes of 2s and 2p orbitals.

Ans: Shapes of 2s and 2p orbitals:

1s 2s
Shapes of 1s and 2s orbitals
Boundary surface diagrams

2py
Shapes of 2p orbitals

Q.12 Draw: Lewis dot diagrams for the following:
i) Hydrogen (H,) ii) Water (H,0)

iii) Carbon dioxide (CO,) iv) Methane (CH,)

v) Lithium fluoride (LiF)

Ans:i)H:H orH-H
i, H:O:H or H-O-H

..

ii. Qucud or §-c=0
H
H I
iv. H:EZH or Hf(lij
H H
V. Li--j:..: or Li—F .

Q.13 Draw lewis electron dot structures of:

i) HF i) C,Hg iii) C,H,
iV) CF3 Cl V) SO4_
Ans:

i, H:F: or H-F:
H H
HH [
ii. H:C:C:H or H—(lZ—(|2—H
H H LA,

H /H
He oo . H -
lll. H'-C"C- H or /C _C\
H H
:Cl: :CIt
iv. :..F.. oo C oo :1::'. or Z.IS—C—"}
:F: :.F:
v 0#820 or 0O=8=0

Q.14 What do you mean by formal charge? Explain its
significance with the help of suitable example.

Ans: Formal Charge: Formal charge is the charge
assigned to an atom in a molecule, assuming that all
electrons are shared equally between atoms, regardless
of their relative electronegativities. While determining
the best Lewis structure per molecule the structure is
chosen such that the formal charge is as close to zero as
possible. The structure having the lowest formal charge
has the lowest energy. Formal charge is assigned to an
atom based on electron dot structures of the
molecule/ion.

Formal charge on an atom in a Lewis structure of a
polyatomic species can be determined using the
following formula:

valence electrons
in free atom

on an atomina

[ Formal charge ] [
Lewis structure

Total no. of ]

bonding or

Total no. of non
— ! bonding or lone ] -1/2 \
shared electrons

pairs of electrons
OR
F.C.=V.E.—N.E.—(B.E./2)
Let us consider ozone molecule O

Total no. of ]

Lewis structure of O53:

Dnyanada Publication House Pune
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1
o
2 3

Here three oxygen atoms are numbered as 1, 2, 3. The
formal charge on the central oxygen atom no. 1
=6—-2-1/2(6)=+1

Formal charge on the end oxygen atoms is marked as 2
=6—-4-1/2(4)=0

Formal charge on the end oxygen atoms marked as 3
=6—-6—-1/2(2)=-1

Hence, O; molecule can be represented along with
formal charge as follows:

@
OF O"“:o-e

The lowest energy structure can be selected using formal

charge from the number of possible Lewis structures, for
a given species.

Q.34 Balance the following unbalanced equation (in
acidic medium) by ion electron method (half
reaction method).

Mn¢,) + €103, — MnOj,) + Cl05(,q

Ans: Mn{ ) + €103,y —— MnOj) + C105,q)

Step 1: Write unbalanced equation for the redox
reaction. Assign oxidation number to all the atoms in
reactants and products. Divide the equation into two half

equations.
Loss of e

| | J

Mn%a;) + ClO3,y — MnOzi+  ClO2gag)

1 1 T 1 1

+2 +5_2 +4 2 +4 -2
Gain of e~

Oxidation half reaction: Mnf;q) — MnOy(,q)
Reduction half reaction: Cl03,q) — Cl03(aq)

Step 2: Balance the atoms except O and H in each half
equation. Balance half equations for O atoms by adding
H,0 to the side with less O atoms. Add 2H,0 to left side
of oxidation half equation and 1H,0 to the right side of
reduction half equation.

Oxidation: Mngy + 2H,0() —— MnOj(,q

Reduction: C103,4) — ClO03(aq) + H20(y

Step 3: Balance H atoms by adding H" ions to the side
with less H. Hence add 4H™ ions to the right side of

oxidation half equation and 2H™ ions to the left side of
reduction half equation.

Oxidation: Mn¢) + 2H,0q) —— MnO,(,q) + 4H g
Reduction: ClOg(aq) + ZHaq) 4 CIOZ + H2 O(l)

Step 4: Now add 2 electrons to the right side of oxidation
half equation and 1 electron to the side of reduction half
equation to balance the charges.

Oxidation: Mngy + 2H,0q) — MnOys) + 4Hq) +
2e”
Reduction:
H,0(

Cl03(aq) + 2H(+aq) +e” —— ClOy(aq) +

Step 5: Multiply reduction half equation by 2 to equalize
number of electrons in two half equations. Then add two
half equation.

Oxidation: Mn{y + 2H,0q) —— MnO,(,q) + 4HY) +
2e”
Reduction:
ZHZO(I)
Add two half equations:
Mngy + 2C103(,q) — MnOy(s) + Cl0, (g

The equation is balanced in terms of number of atoms
and the charges.

Hence, balanced equation:

Mn¢;,) + 2C103,,) —— MnOy() + Cl05,q

Q.35 Balance the following redox equation by half
reaction method:

Cl03(aq) + 4H(+aq) +2e” —— 2Cl0y(aq) +

i) H2C204(aq) AF MnO;(aq) — COZ(g) +
Mnf}, (acidic)
ii) Bi(OH)35) + Sn03,q) — Sn03,q) +

Bi (Basic)

Ans: i)
Mn(}, (acidic)

H2C204(aq) ap MnOZ(aq) — COZ(g) AP

Step 1: Write unbalanced equation for the redox
reaction. Assign oxidation number to all the atoms in
reactants and products. Divide the equation into two half
equations.

2+
(aq)

H2C2043q) + MnOy,., —> COz + Mn

rtr 1t Tt

+1 +3 -2 +7 =2 +4 -2 +2

ﬂk
| Gain of e~

Loss of e

Oxidation half reaction: H,C;04(aq) — COy(g)
Reduction half reaction: MnOg,q) — Mngq)
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i) Intermolecular forces (WW/ AT AT d):
f& 3T forces of attraction (GTIEE‘Sﬁ'J aé) 3Meq o, @@=
molecular diameter @'UBﬁ?T a’l'l'\qﬁ&ﬂ) FHHT STARER STFOTM-AT
IS (0[O TN df  3TEATd.  Molecular
interaction @'Uaﬁ'q == %bTIT) AT AT ‘OFI'{'Uh‘ifT ERRIGH
ii) Intramolecular forces (ﬂﬂi‘ﬂl aﬁ): & oTeT ot 3TRd G
'ﬂTE@' atoms of molecules @'qu%ﬁ? e 30]) TehiAd o]
ST S7IfoT et WT 3Tl chemical bonds (TI'{:IW
) SRR ST,

Intermolecular Interaction (aﬁaﬁvaﬁa B ﬁl’?&'ﬁ)
PEALH

1) Dipole- dipole interaction (Fg"ﬂa- ﬁ;’ga i) fﬂTﬂ'D

ii) Dipole- induced dipole interactions (ﬁa”ﬂa—ﬁﬁﬁ %q’*ga
3= foham)

iii) Ton-dipole (3MEA-fgega == foram)

iv) Dispersion forces (3THEHIUI aﬁ) fehal London forces
(e &)

v) Hydrogen bonding

Dipole-dipole interaction (fsa-faga srar= fram):

1) ST molecules ) permanent dipole moment

Tgya 3MUT) 3T, 37T neighbouring (F&Z=AT) molecules
e diploe-dipole (ﬁa’ﬂﬁ—%ﬂﬁ) interactions 0T 2Id, A=

RO intermolecular (SRS 3T TohareT) B,

i) H@Jﬁw electrostatic force of attraction (fﬁl'ﬂ?f E2IED
MY Fet) & dipole-dipole interactions o He5 3TH.

33 HCI A1 %"ﬂﬁﬁ molecule T Hydrogen atom @l
electropositive (%lﬂ?f g) atom GTI%', ST Chlorine &
electronegative (%I'ﬂ?f 2RUT) atom 3.

H-CI f& electron pair, Cl atom %S ST Woell S, TS
Cl °¥ g&H negative charge (U U9R) acquires (B"Q'I'%'IT'T)
A, e (C18) o S¥fael S o Hydrogen aX §&H
positive charge (7 TH9R) 3uTtTd e, (HS) 3T 3Riaet
S, aRe g figure e charge separate (YHIX
%FEIERFT) el HC1 molecule SRATERT 377,

iii) Charge separate W HCI ¥ molecule 37T Refi=
align Gﬁf@ﬁ) grard T, oppositely charged ends (%I"OT&'
TIRTE 2oh) ThHHHEAT STds JaTd. U (figure) TeT.
iv) Dipole-dipole interaction (Yd-ga == foham) =t
strength (\Cl'l'l:l?ﬁ) € interaction HUAT-AT molecules =T
dipole-moment (f?@ 31T'§[U'ISFER) FTeTATA 3T, WU
fSTa% moment 3if4s faae dipole-dipole interaction f&
stronger 3T,

V) =) polar molecules T, ST permanent non-zero

dipole moment (@mﬁ ‘\91731?‘!? %i"ﬂ'éﬁ 311?1'”'}) 3, ol

dipole-dipole interactions T 3T

Dipole-induced dipole interaction (E:ga'i-ﬁﬁ'a ﬁi‘gﬂ
== fsam):
1)  interaction (W mf) permanent non-zero dipole

moment ('@'I'éﬁ %ﬂa SR NT%US[ 3T i’”;[) 9 non-polar
molecule with zero-dipole moment ([ ﬁ;"gﬁ[ 3‘1'@0:[ 3T

3Tyt Y07) FreAT A B

i) Sieet polar molecules (ﬂﬁﬁ i'”l) E} non- polar molecules
(ﬂ‘ﬂﬁﬁ 3\'UD %Q'UIWWFIT e IaTd, deel polar molecules
 non- polar molecules aX dipole (Fg"i;\l‘ﬁ[) U YT, qTH b
electron charge cloud @ﬁ&;ﬁﬁ?ﬁ JORTET 3Ty farsiud %ﬁ?ﬁ)
IfoT temporary charge separation Gﬂ?‘l’{ﬁ TR foyert
).

1i1) I TA U charge separated polar molecules &
charge induced non-polar molecules IS force of

attraction (Wﬁi’ﬂﬂ% e) fotoT B, TreeTTe e diagram
SR f5edl 3T,

3al: polar ammonia molecules & non-polar benzene
molecules TTATAE force of attraction FHIT I, & dipole-
induced dipole interaction o ITET 3R,

Ion-dipole interaction (W—ﬁ"gﬂ' B i) ﬁo'ﬂT):

1) SIS ion, (anion Tehan cation) 9 oppositely charged
(%I'{"T&' THR) AT polar molecule (%ﬂ?ﬁ 5\'01) AT
interaction (3T r9b<4|) ®USTd ion-dipole interactions
2.

ii) Ion-dipole interaction (3IPH-fgya == fspam) ot
strength WEleT BEhIAR ST 3T

a) Polar molecular =T dipole moment (ﬁﬁ;ﬁ[ W)

magnitude

b) Polar molecules (%Fﬁ i‘UD =T size (3TeP)
c) Ion =T size

d) Ion EIRG] charge (YHR)
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Structure of carbon nanotubes:

i) Carbon nanotubes are cylindrical in shape consisting
of rolled-up graphite sheet.

ii) Nanotubes can be single — walled (SWNTs) with a
diameter of less than 1 nm or multi - walled (MWNTs)
with diameter reaching more than 100 nm.

iii) Their lengths range from several micrometres to
millimetres.

"f «<+— Carbon atom
&
1%
¢g
&

I &% Covalent bond

iv) Carbon nanotubes are robust. They can be bent, and
when released, they will spring back to the original
shape.

v) Carbon nanotubes have high electrical or heat
conductivities and highest strength- to-weight ratio for
any known material to date.

vi) The researchers of NASA are combining carbon
nanotubes with other materials into composites that can
be used to build light weight spacecraft.

Q.26 What is graphene?

Ans: Graphene:

i) Isolated layer of graphite is called graphene.
ii) Graphene sheet is a two dimensional solid.
iii) It has unique electronic properties.

SRaRsssssas

Graphene

! |
l |
: o 5 |
I B 62 6 B O :
! pA LTI T

! LXXXX ’77:11 XXX |
! AL LI ALK l
| I X |
| A :
! |
! |
! |
! |
! |
! |

Q.27 Find out the difference between: Diamond and
graphite.

Ans: Diamond and graphite:
No Diamond
i It has a three-dimensional network structure.

ii In diamond, each carbon atom is sp
hybridized.

3

iili | Each carbon atom in diamond is linked to four
other carbon atoms.

iv | Diamond is poor conductor of electricity due to
absence of free electrons.

\% Diamond is the hardest natural substance.

No Graphite

i It has a two-dimensional hexagonal layered
structure.

ii | In graphite, each carbon atom is sp? hybridized.
iii | Each carbon atom in graphite is linked to three
other carbon atoms.

iv | Graphite is good conductor of electricity due to
presence of free electrons in its structure.

v | Graphite is soft and slippery.

Q.28 Explain the structure of various allotropes of
phosphorus.

Ans: Allotropes of phosphorus: phosphorus is found in
different allotropic forms. White and red phosphorus are
important allotropes of phosphorus.

1) White (yellow) phosphorus:
i) White (yellow) phosphorus consists of discrete
tetrahedral P, molecules.
ii) The P — P — P bond angle is 60°.
iii) White phosphorus is less stable and hence more
reactive, because of angular strain in the P, molecule.

T |

i) Red phosphorus consists of chains of P, linked
together by covalent bonds.
ii) Thus, it is polymeric in nature.

N

Red phosphorus
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Boyles law (El'vlé'ﬁﬂ'ﬂT ﬁ’m‘q)-Temperature (AT9HT) fer
AT Tete SETHETAT ST pressure (JT1) & ATAT
volume (SATEHRHTEAT) &I FHHIA THdl, TS P oc%
BIEGICRC simplification e 3o 3T

Boyles law @& §9-a1 TER Sl Hiedl Ad {6, oo

FEJHTETAT gas dM pressure I T volume AT ORI &1
constant temperature (F@JT ATYHTATAT) constant e 3T,

Density (&FdT) 9 pressure (]19) IreATd relation (W*a)
AR U formula (YATEAT) TWHUTT ST 3T, Density
o pressure ITEAT defination & T formula 1% & relation
TIR &l 3T, e TecaTd TUNS el formula TohaT
equations e simplification THZAT I&ATd 3T ifest. 9
TSI dTe o &I e,

Charles law (iﬂF\ﬁ%lT ﬁl’ﬂ'ﬂ'): Constant pressure (I ﬁl’l'{)

AT fSotean ST gas o volume (3THRAM) &
AT absolute temperature (&F{'&&T ATYHETAT) FHIHTOT
3T,

TUSE v o< T, v = KT I K & constant R 3T
FHA gas o9 AMATS! volume o T HHANHUMAA
temperature I IR ATAAT formula (), AR gemeE
faet 3T%. o et 3.

Gay Lussacs law (ﬁ-ﬁiﬁib_vﬂ ﬁl’ﬂ'ﬂ): At constant volume
(STHRAM TR TFAHT et SHHTAT gas @ pressure
(3TeT) T TS temperature (ATTHHTEAT) THYHTONS 3T
7%’01@?[ PXT, ~P=KT I K @l constant (F\‘?I{'IEB) 341%
A gas T SHTET! pressure 3 E THTHTOTC ATeTS!
Temperature (ATTH) ATTET TR SNAT formula T
faet oTe, o wee .

Avogadros law (F&rTIgrT faw)-

At constant temperature and pressure (ATYHT o IS fer
YA, equal volume of all gases (143} _Ol'l'ﬂ?:lT HHEHATT
STHIHTIT) equal number of molecules (FHIHTT &
3\'UI) ST, T statement o simplification PRSI RE] 311%,
T el

Statement-II- At Constant temperature and pressure (F@T
AT o 3e) 3TAAHT BV gas o volume (3TTHRA)
T T STHATT moles T T FHWHIVNA ST,

Ideal gas equation (amrsf = ‘ﬁ-l'd'q')- ST expression
(ﬂﬁqwraﬂ&r) pressure (R19) d temperature (CT9HI) BRIl

gas AT volume (SATHRATER) TIVIRT combined effect
(@%ﬁ tI"T\TUTI'ET) ECICIry expression U Ideal gas

equation T,

Ideal gas equation 3 Boyles law, Charles law 9 Avogadros

law ITAT combination (QE%@TUTI?H) TAR AT I,
YT 3T 3o heiedT [t laws 9% Ideal gas o
equation FHY TR A a simplification feet 341%, 21}
AN AR .

Gas constant (STI=AT Wﬁﬂ?ﬁ) volue (He) STENTSAT units
T WU R o value & L atm ‘-‘I‘?ﬁ, CGS units 7& joules
T F calories TEA ol Id, A simplification e
TeATE oot ST, AT At ST AL

Kinetic theory of gases = postulates (W)-

1) QTE@Iﬁ gases @qmﬁ) 31'%1'{183? molecules 3THAIT,
U e GeHHUT STHAT. UhM gas Heal STQU=AT
molecules % ARG HIA g AN &l ThAREE AHdl, HA
ATATEAT gases = molecules o SEJHT d DR 8l AT
3T

i1) Gas molecules  continuous (TshETT) motion OTi%l'q?P}l)
3TTAT. ATHE molecules & TSTREAT molecules X a9
container AT wall X collides (3Ke5dT).

iii) Gas TeleT molecules =T collisions (3TTET) T gas X
pressure (1) fHToT gt o &1 ¥d 31 container @Iﬁ / T
AT walls 3T & ST,

iv) Molecules- molecules T collision & perfectly elastic

3T, AL collision H@' kinetic energy =T loss g :ﬂ%Qf,
FEITEJ)@' fwToT SMetet pressure T R &,

v) Gas molecules T continuous (TshEeT) motion 'ﬂ@'
e molecules %’QEFI?T &I motion & AT & F*‘Il'ﬂ@' 210
molecules A& kinetic energy fHToT 2, &l kinetic energy
& AIHAIER Yecia ST,

vi) SIX pressure F 3THA T temperature STI¥ A T I
gas molecules el average distance (y’{T\qﬁ W) 3 oq
3T T S AT force of attraction (STHNTT FeT) &
T HHI 3T

vii) pressure HA AT o temperature ST¥d  THAT,
TERN gas molecules 3 occupied (ﬂmﬁﬁﬁ) volume
(STThITHTA) € container =T volume (STThITATATAT) e

AT FH 3. S UDH gas molecule o AT
motion T ‘{Usf container Gl 3T,
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Q.52 Match the pairs.
A group B group
i | Paracetamol a | Antibiotic
ii | Chloramphenicol b | Synthetic detergent
iii | BHT c | Soap
iv | Sodium stearate d | Antioxidant
e | Analgesic

Ans: i)=e, ii)=a, iii)=d, iv)=c

Q.53 Explain: Mechanism of cleansing action of soap
with flow chart.

Ans: The following flow chart shows mechanism of
cleansing action soap.

Oil/fat/grease on surface

l

Soap dissolves in water

'

\ v

Hydrophobic nonpolar tail

Hydrophilic polar head e
dissolves in oil/fat/grease

dissolves in water

| |
1

Nonpolar tail is directed towards central oily drop while polar
head is directed towards water

Micelles of soap molecules are formed around oil/fat/grease

Micelles get removed on washing the surface

Q.94 Write a short note on sulphonation of benzene.

Ans: Sulphonation of benzene:
i) When benzene is heated with fuming sulfuric acid
(oleum) at 373 K, it gives benzene sulfonic acid.

H SO;H
+ HO - SO:H —2%X +H;0
H H (fuming) H H
H H
Benzene

Benzene sulphonic acid

ii) Electrophile involved in the reaction: SO;, free
sulphur trioxide

Formation of the electrophile: 2H,S0, — H;0% +
HSO; + SO;

Q.95 Write a short note on Friedel- Craft’s alkylation
reaction of benzene.

Ans: Friedel-Craft’s alkylation reaction of benzene:
i) When benzene is treated with an alkyl halide like
methyl chloride in the presence of anhydrous aluminium
chloride, it gives toluene.

CH;
+ CH3 —ql anhydrous AICl3 + HCI]
Methyl chloride
Benzene Methylbenzene
(Toluene)

ii) Electrophile involved in the reaction: R*

Formation of the electrophile: R — Cl + AlCl; — R* +
AlCly

iii) Friedel-Craft’s alkylation reaction is used to extend
the chain outside the benzene ring.

Q.96 Read the following reaction and answer the
questions given below:

CH3
© +CH3Cl —=P2e=—> © + HCl

i) Write the name of the reaction.
ii) Identify the electrophile in it.
iii) How is this electrophile generated?

Ans: i) The name of the reaction is Friedel-Craft’s
alkylation reaction.

ii) The electrophile in the reaction is *CHs.

iii) The electrophile *CH; is generated as follows:

CH; — Cl + AICl; —— *CH; + AlCI;

Methyl Chloride Electrophile

Q.97 Explain Friedel-Craft’s acylation reaction of
benzene. Give example reactions.

Ans: Friedel-Craft’s acylation reaction of benzene:

i) When benzene is heated with an acyl halide or acid
anhydride in the presence of anhydrous aluminium
chloride, it gives corresponding acyl benzene.
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COCH;
a.
+ CH; — COC] —bx-Acth + HCI
Acetyl
Benzene chloride 1-Phenylethanone
(Acetophenone)
b.
COCH;
+ (CH; - C0)0 —=2h + CHsCC

Benzene  Acetic anhydride

1-Phenylethanone
(Acetophenone)

ii) Electrophile involved in the reaction: R —C* =0,
acylium ion

Formation of the electrophile:
—— R—-C* =0+ AICl;

R — COCI + AlCl,

Q.98 Name two reagents used for acylation of
benzene.

Ans: The two reagents used for acylation of benzene
are:

i) CH;COClI (acetyl chloride) and anhydrous AlCl;

ii) (CH3C0),0 (acetic anhydride) and anhydrous AlCl;

Q.99 Write the combustion reaction of benzene.

Ans: When benzene is heated in air, it burns with sooty
flame forming carbon dioxide and water.

CeHg + - 0, — 6CO; + 3H,0

Q.100 Predict the possible products of the following
reactions.

i) Chlorination of nitrobenzene

ii) Sulphonation of chlorobenzene

iii) Bromination of phenol

iv) Nitration of toluene

Ans: i) Nitro group is meta directing group. So,

chlorination of nitrobenzene gives m-
chloronitrobenzene.
NO; NO;
@ Chlorination
Cl
Nitrobenzene m-Chloronitrobenzene

ii) Chloro group is ortho and para directing group. So,
sulphonation of chlorobenzene gives p-chlorobenzene
sulphonic acid and o-chlorobenzene sulphonic acid.

Cl

SOsH
+

o-Chlorobenzene
sulphonic acid

Cl 1

@ Sulphontion
—

Chlorobenzene

SOsH
p-Chlorobenzene
sulphonic acid

iii) Phenolic -OH group is group and para directing
group. So, bromination of phenol gives p-bromophenol

and o-bromophenol.
OH OH OH
Br
Bromination +
Br
o-Bromophenol

Phenol

p-Bromophenol

iv) Methyl group is ortho and para directing group. So,
nitration of toluene gives p-nitrotoluene and o-
nitrotoluene.

CH; CH; CH3
NO;
Nitration +
Toluene
NO,

p-Nitrotoluene o-Nitrotoluene

Multiple Choice Questions

1) Which of the following compound has highest
boiling point?
a) n-pentane b) Iso-butane c¢) Butane d) Neopentane
2) Acidic hydrogen is present in:

a) acetylene b) ethane

c) ethylene d) dimethyl acetylene

3) Major product of chlorination of ethyl benzene is-

a) m-chlorethyl benzene
c) chlorobenzene

b) p - chloroethyl benzene
d) o - chloroethylbenzene

4) 1 - chloropropane on treatment with alc. KOH
produces:
a) propane b) propene c) propyne d) propyl alcohol

5) Which of the following compound is alkanes?
a) CsHyo b) C1oHz; c) CisHzg d) CoHy¢
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6) Alkanes are commonly called
a) arenes b) paraffins c) olefins d) acetylenes

7) Isomerism is the phenomenon in which two or
more organic compounds have

a) same molecular formula but dlfferent structural
formula

b) same structural formula but different molecular
formula

c) same general formula, but different structural formula
d) same empirical formula, same structural formula

chain isomers.
c) four d) five

8) Pentane exhibits
a) two b) three

9) Alkanes can be prepared by of
unsaturated hydrocarbons.
a) hydrogenation b) oxidation c) hydrolysis d) cracking

10) Catalytic hydrogenation of ethene or acetylene
gives .
a) ethane  b) propylene c¢) methane d) propane
11) Ethyl iodide when reduced by zinc and dilute
HC], leads to the formation of

a) Methane b)Ethane c) Ethylene d) Butane

12) The reaction of alkyl halides with sodium in dry
ether to give higher alkanes is called

a) Wurtz reaction b) Kolbe’s reaction

c) Frankland’s reaction d) Williamson's reaction
13) Methane is molecule.

a) polar b) nonpolar c) highly polar d) none of these

in water.
b) sparingly soluble
d) none of these

14) Alkanes are
a) soluble
c) insoluble

15) As branching increases, boiling point of alkanes.
a) increases b) decreases
) remains same d) None of these

16) Halogenation of alkane is an example of
reaction.

a) dehydration
) addition

b) substitution
d) elimination

17) The thermal decomposition of alkanes in
absence of air to give lower alkanes, alkenes and
hydrogen is called

a) vapour phase nitration
c) polymerisation

b) pyrolysis
d) combustion

Dnyanada Publication House Pune

18) Bur-1-ene and But-2-ene are
a) chain isomers b) position isomers
c) geometrical isomers d) metamers

19) Hex-2-ene and 2-Methylpent-2-ene exhibit

b) position isomerism
d) optical isomerism

a) chain isomerism
c) geometrical isomerism

20) Which of the following shows position
isomerism?
a) Propene
c) 2-Methylpropene

b) Ethene
d) Pent-2-ene

21) When ethyl bromide is heated with alcoholic
KOH, is formed.
a) ethane  b)ethanol ) ethene d) acetylene
22) Alkenes are insoluble in

a) benzene b) water c)ether d) chloroform
23) Markownikov’s rule is applicable to

a) symmetrical alkenes b) alkanes

c) unsymmetrical alkenes d) alkynes

24) When propene is treated with HBr in the dark
and in absence of peroxide, then the main product
formed is

a) 1-bromopropane

c) 1, 2-dibromopropane

b) 2-bromopropane
d) 1, 3-dibromopropane

25) The ozonolysis of (CH3),C = C(CH3), followed
by treatment with zinc and water will give

a) acetone b) acetone and acetaldehyde

c) formaldehyde and acetone d) acetaldehyde

26) Treatment of ethylene with ozone followed by
decomposition of the product with Zn/H, 0 gives two
moles of

a) formaldehyde
c) formic acid

b) acetaldehyde
d) acetic acid

27) Ethylene reacts with Baeyer’s reagent to give

a/an .
a) glycol b) aldehyde

c)acid d)alcohol
28) Baeyer’s reagent is
a) aqueous KMnO,

c) alkaline KMnO,

b) neutral KMnO,
d) aqueous bromine water

29) Aliphatic unsaturated hydrocarbons containing
two carbon-carbon triple bonds in their structure
are called as

a) alkadiynes b) alkatriynes c) alkynes d) alkanes
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