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TOPIC - 01 

SOLID STATE 
 
1.1 Introduction 
 
The solid state of matter is characterized by strong 
interparticle forces of attraction. As a result most solids 
have definite shape and volume, which change only 
slightly with change in temperature and pressure. The 
smallest constituent particles of various solids are 
atoms, ions or molecules. All such smallest constituent 
particles of solids will be referred to as particles in this 
topic. 
 
Q.1 What are the three most common states of 
matter? 
 
Ans: The three common states of matter: 
i) Solid                      ii) Liquid                       iii) Gases 
 
Q.2 How does solid state differ from the other two 
states? 
 
Ans: Difference between Solods, Liquids and Gases: 
 

N
o 

Points Solid Liquid Gas  

i Volume Has definite 
volume 

Has 
definite 
volume 

Takes the 
volume of 
its 
container 

ii Shape Has definite 
shape 

Takes the 
shape of 
its 
container. 

Takes the 
shape of its 
container 

iii Effect of 
a small 
change 
in 
tempera
ture 

Voume 
change is 
small 

Moderate 
effect on 
volume 
change 

Volume 
change is 
significantl
y high 

iv Effect of 
pressur
e 

Practically 
non-
compressib
le 

Small 
compress
ibility 

Compressi
ble 

v Moveme
nt of 
constitu
ent 
particle
s 

Particles 
cannot 
move freely 
as they 
occupy 
fixed 

Particles 
can move 
a small 
distance 
within 
the liquid. 

Particles 
are in 
continuous 
random 
motion 

positions. 
vi Interpar

ticle 
forces 

Strong Less 
strong 

Very weak 

 
1.2 Types of Solids 
 
Q.3 Give the types of solids. 
 
Ans: Depending on the presence or absence of ordered 
arrangement of particles of solids, they can be classified 
as follow: 
1) Crystalline solids                    2) Amorphous solids 
 
Q.4 Define: 
i) Crystalline solids 
ii) Amorphous solids.  Give its examples 
 
Ans: i) Crystalline solids: It is a homogeneous solids in 
which the constituent particles (atoms, ions and 
molecules) are arranged in a definite repeating pattern. 
e.g. Ice, copper, diamond, NaCl,MgO, Fe2O3 etc. 
 
ii) Amorphous Solids /Pseudo solids: The substances 
which do not have well developed perfectly ordered 
crystalline structure are called amorphous solids.  
e.g. Glass, plastic, butter, tar etc. 
 
Q.5 Give characteristic properties of crystalline 
solids. 
 
Ans: Characteristic properties of crystalline solids: 
i) There is a regularity and periodicity in the 
arrangement of constituent particles in crystalline 
solids. 
ii) The ordeed arrangement of particles extends over a 
long range. 
iii) The crystalline solids are made up of small crystals 
or unit cells which are having definite geometrical 
shape. 
iv) The Crystalline solids are anisotropic i.e. they 
exhibit directional difference in the properties. 
v) The physical properties like refractive index, 
electrical conductance are anisotropic properties which 
has different values when measured in different 
directions. 
vi) Crystalline solids have sharp melting points. 
vii) If we split or break crystalline solids new plains and 
smooth surfaces are generated. 
viii) Ice, salts such as NaCl, metals such as sodium, gold, 
copper and materials such as diamond, graphite, 
ceramics are examples of crystalline solids 
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Q.63 Explain: 
a) Metal deficiency defect 
b) Metal excess defect                           OR 
Q.63 Explain metal deficiency defect with example. 
Write chemical equation for preparation of sulphur 
dioxide from sulphur. Write uses of sulphur. 
                                                            (Feb/march-2022)-4M 
 
a) Metal deficiency defect: 
i) This defect is possible only in compounds of metals 
that show variable oxidation states. 
ii) In some crystals, positive metal ions are missing 
from their original lattice sites. 
iii) The extra negative charge is balanced by the 
presence of cation of the same metal with higher 
oxidation state than that of missing cation. 
e.g. In the compound NiO, one Ni2+ ion is missing 
creating a vacnacy at its lattice site. The deficiency of 
two positive charges is made up by the presence of two 
Ni3+ ions at the other lattice sites of Ni2+ ions. 
The composition of NiO then becomes Ni0.97O1.0 
 
Fig: Nonstoichiometric Ni0.97O1.0 
 
 
 
 
 
 
 
 
 
 
 
 
b) Metal excess defect:  
There are two types of metal excess defects. 
1) A neutral atom or an extra positive ion occupies 
interstitial position: 
i) ZnO presents two ways of metal excess defect. In the 
first case, one neutral Zn atom is present in the 
interstitial space of ZnO lattice as shown in the figure. 
ii) In the second case, when ZnO is heated it 
decomposes as: 
 

ZnO  
heating
→      Zn2+  +   

1

2
O2 + 2e

−  

iii) The excess Zn2+ ions are trapped in interstitial site 
in the lattice. The electrons also diffuse in the crystal to 
occupy interstitial sites. In both the cases, 
nonstoichiometric formula of ZnO is Zn1+ xO1.0 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2) By anion vacancies (Colour or F-centres): 
i) This type of defect imparts colour to the colourless 
crystal. 
ii) For example, When NaCl crystal is heated in the 
atmosphere of sodium vapour, sodium atoms are 
deposited on the crystal surface. 
iii) Cl−  ions diffuse to the crystal surface creating 
vacancies at their regular sites. These Cl− ions combine 
with Na atoms on the surface to form NaCl, by releasing 
electron from sodium atom. 

Na + Cl−     →     NaCl + e− 
 
 
 
 
 
 
 
 
 
 
 
iv) The electrons released diffuse into the crystal and 
occupy vacant sites of anions. The anion vacant sites 
occupied by electrons are F-centres or colour-centres.  
NaCl shows yellow colour due to the formation of F-
centre. The crystal of NaCl has excess Na. The 
nonstoichiometric formula of NaCl is the  Na1+xCl1.0 
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Scientific ´Ö¸üÖšüß Ã¯ÖÂ™üßÛú¸üÞÖ: 
 
Introduction  
 
¯ÖÏÃŸÖÖ¾Ö®ÖÖ- ¦üÖ¾ÖÞÖ Æêü Ûú´ÖßŸÖ Ûú´Öß ¤üÖê®Ö ‘Ö™üÛúÖÓ®Öß ²Ö®Ö»Öê»Öê †ÃÖŸÖê, 
(×¾Ö¸ü‘Öôû»Öê»ÖÖ ‘Ö™üÛú †Ö×ÞÖ ŸÖÖê ‘Ö™üÛú •µÖÖ´Ö¬µÖê ×¾Ö¸ü‘ÖôûŸÖÖê ŸÖê) 
¦üÖ¾ÖÛúÖ“µÖÖ †ÖÓŸÖ¸ü ȩ̂üÞ¾ÖßµÖ †ÖÛúÂÖÔÞÖ“µÖÖ ²Ö»ÖÖ¾Ö¸ü ¦üÖ¾ÖÞÖÖ“Öê ³ÖÖî×ŸÖÛú 
ÝÖãÞÖ¬Ö´ÖÔ †¾Ö»ÖÓ²Öã®Ö †ÃÖŸÖÖŸÖ. ×¾Ö¸ü‘Öôû»Öê»µÖÖ ¦üÖ¾ÖÞÖÖ“µÖÖ ˆ¯Ö×Ã£ÖŸÖß´Öãôêû 
intermolecular forces of attraction (†ÖÓŸÖ¸ ȩ̂üÞ¾ÖßµÖ †ÖÛúÂÖÔÞÖ 
²Ö»ÖÖ¾Ö¸) ¯Ö×¸üÞÖÖ´Ö ÆüÖêŸÖ †ÃÖŸÖÖê. ³ÖÖî×ŸÖÛú ÝÖãÞÖ¬Ö´ÖÖÔ´Ö¬µÖê ²ÖÖÂ¯Ö¤üÖ²Ö, 
ˆŸÛú»Ö®Ö Ø²Ö¤æü, ÝÖÖêšüÞÖÖÓÛú †Ö×ÞÖ ¯Ö¸üÖÃÖ¸üÞÖ ¤üÖ²Ö µÖÖÓ“ÖÖ ÃÖ´ÖÖ¾Öê¿Ö †ÖÆêü. 
¤üÖê®Ö ØÛú¾ÖÖ †×¬ÖÛú ‘Ö™üÛúÖÓ“µÖÖ ×´ÖÁÖÞÖÖ»ÖÖ ¦üÖ¾ÖÞÖ †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
‘Ö™üÛúÖÓ“µÖÖ †ÖÛúÖ¸ü´ÖÖ®ÖÖ®ÖãÃÖÖ¸ü ¦üÖ¾ÖÞÖÖ“Öê ŸÖß®Ö ¯ÖÏÛúÖ¸ü †ÖÆêüŸÖ. 
 
Solutions (¦üÖ¾ÖÞÖ)- ¤üÖê®Ö ØÛú¾ÖÖ †×¬ÖÛú ‘Ö™üÛú ¯Ö¤üÖ£ÖÖÕ“µÖÖ ‹Ûú×•Ö®ÖÃÖß 
×´ÖÁÖÞÖÖ»ÖÖ solution ´ÆüÞÖŸÖÖŸÖ.  
Solutions “Öê ¯ÖÏÖ´ÖãÜµÖÖ®Öê ŸÖß®Ö ¯ÖÏÛúÖ¸ü ¯Ö›üŸÖÖŸÖ. 
i) Coarse mixture (Ã£Öã»Ö ×´ÖÁÖÞÖ)- ÊÖ ¯ÖÏÛúÖ¸ü“µÖÖ mixture ´Ö¬µÖê 
solution ´Ö¬Öß»Ö particles “Öß size ŸÖã»Ö®Öê®Öê ´ÖÖêšüß †ÃÖŸÖê. ´ÆüÞÖ•Öê“Ö 
10−4  cm ¯ÖêõÖÖ ´ÖÖêšüß †ÃÖŸÖê. ŸµÖÖ“Ö¯ÖÏ´ÖÖÞÖê Æêü homogeneous 
(‹Ûú•Öß¾Ö) mixture †ÃÖŸÖê, ÊÖ´Ö¬Öß»Ö particles †ÖÛúÖ¸üÖ®Öê ´ÖÖêšêü 
†ÃÖŸÖß»Ö ŸÖ¸ü, ¦üÖ¾ÖÞÖÖ“µÖÖ ŸÖôûÖ¿Öß ÃÖÖšãü®Ö ¸üÖ×Æü»Öê»Öê ×¤üÃÖŸÖÖŸÖ. 
ˆ¤üÖ. Soil (´ÖÖŸÖß) ¯ÖÖÞµÖÖ´Ö¬µÖê ×¾Ö¸ü‘ÖôûÞÖê. 
ii) Colloidal solution (Ûú»Öß»Öß †¯ÖÃÛú¸üÞÖ)- ÊÖ ¯ÖÏÛúÖ¸ü“µÖÖ 
¦üÖ¾ÖÞÖÖ´Ö¬µÖê ×¾ÖÜÖã̧ ü»Öê»µÖÖ particles “Öê †ÖÛúÖ¸ü´ÖÖ®Ö 10−7  cm ŸÖê 
10−4  cm †ÃÖŸÖê. Æêü solution, heterogeneous (®ÖîÛú×¾Ö¬Ö) †ÃÖŸÖê. 
Colloidal particles (Ûú»Öß»Öß ÛúÞÖÖÓ¾Ö¸ü) positive ØÛú¾ÖÖ negative 
charge †ÃÖŸÖÖê, ÊÖ´Öãôêû colloidal solution »ÖÖ stability (×Ã£Ö¸üŸÖÖ) 
×´ÖôûŸÖê. 
ˆ¤üÖ. ferric hydroxide “Öê ¦üÖ¾ÖÞÖ, arsenic sulphide “Öê ¦üÖ¾ÖÞÖ 
iii) True solution (ÜÖ¸êü ¦üÖ¾ÖÞÖ)- •µÖÖ solution ´Ö¬Öß»Ö particles 
“Öß size ÜÖã¯Ö“Ö Ûú´Öß ´ÆüÞÖ•Öê“Ö 10−8 cm ‡ŸÖÛúß †ÃÖŸÖê, ŸµÖÖ»ÖÖ true 
solution †ÃÖê ´ÆüÞÖŸÖÖŸÖ. Æêü solution homogeneous †ÃÖŸÖê, ´ÖÖ¡Ö 
ŸµÖÖ´Ö¬Öß»Ö ‘Ö™ËüÛú ÃÖÆü•ÖÖÃÖÆü•Öß ¾ÖêÝÖôêû Ûú¸üŸÖÖ µÖêŸÖ ®ÖÖÆüßŸÖ. 
ˆ¤üÖ.ÃÖÖÜÖ ȩ̂ü“Öê ¯ÖÖÞµÖÖŸÖß»Ö ×¾Ö¸ü‘ÖôûÞÖê. 
 
i) True solution (ÜÖ ȩ̂ü ¦üÖ¾ÖÞÖ)- ¤üÖê®Ö ØÛú¾ÖÖ †×¬ÖÛú ‹Ûú´ÖêÛúÖÓ´Ö¬µÖê ®Ö 
×¾Ö¸ü‘ÖôûÖ-µÖÖ ¯Ö¤üÖ£ÖÖÕ“Öê †ÃÖê homogeneous mixture ×Ûú, ŸµÖÖÓ“Öê 
concentration ‹ÜÖÖªÖ certain limit ´Ö¬µÖê ²Ö¤ü»ÖŸÖÖ µÖê‰ú ¿ÖÛúŸÖê, 
¯Ö¤üÖ£ÖÖÕ“µÖÖ †¿µÖÖ ×´ÖÁÖÞÖÖ»ÖÖ true solution †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
ii) Solute (¦üÖ¾µÖ)- Solution ´Ö¬µÖê ×¾Ö¸ü‘ÖôûÞÖÖ-µÖÖ ´ÖÖ¡Ö ŸµÖÖ“µÖÖ´Ö¬µÖê 
¾Ö•Ö®ÖÖ®Öê smaller proportion (Ûú´Öß ¯ÖÏ´ÖÖÞÖÖŸÖ) †ÃÖÞÖÖ-µÖÖ ‘Ö™üÛúÖ»ÖÖ 
solute ´ÆüÞÖŸÖÖŸÖ. 

iii) Solvent (¦üÖ¾ÖÛú)- Solution ´Ö¬µÖê ×¾Ö¸ü‘ÖôûÞÖÖ-µÖÖ ´ÖÖ¡Ö 
ŸµÖÖ“µÖÖ´Ö¬µÖê ¾Ö•Ö®ÖÖ®Öê large proportion (•ÖÖÃŸÖ ¯ÖÏ´ÖÖÞÖÖŸÖ) †ÃÖÞÖÖ-µÖÖ 
‘Ö™üÛúÖ»ÖÖ solvent ´ÆüÞÖŸÖÖŸÖ. 
 
Concentration of solution (¦üÖ¾ÖÞÖÖ“Öß ÃÖÓÆüŸÖß)- ×¤ü»Öê»µÖÖ 
solution ØÛú¾ÖÖ solvent (¦üÖ¾ÖÞÖÖ´Ö¬µÖê ØÛú¾ÖÖ ¦üÖ¾ÖÛúÖ´Ö¬µÖê) 
×¾Ö¸ü‘Öôû»Öê»µÖÖ solute (¦üÖ¾µÖÖ“µÖÖ) ¸üÖ¿Öß»ÖÖ concentration of 
solution †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
 
i) Standard solution (–ÖÖŸÖ´Öã»µÖ ¦üÖ¾ÖÞÖ ØÛú¾ÖÖ ´ÖÖ®ÖÛú ¦üÖ¾ÖÞÖ)- 
•µÖÖ solution “Öê concentration ´ÖÖ×ÆüŸÖ †ÃÖŸÖê ØÛú¾ÖÖ –ÖÖŸÖ †ÃÖŸÖê, 
†¿ÖÖ solution »ÖÖ standard solution †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
ii) Percent by weight (¾ÖÃŸÖã´ÖÖ®ÖÖ®ÖãÃÖÖ ü̧ ¿ÖêÛú›êü¾ÖÖ ü̧ß) - 100 gram 
¦üÖ¾ÖÞÖÖ´Ö¬Öß»Ö ¦üÖ¾µÖÖ“Öê ÝÖÏò´Ö´Ö¬Öß»Ö ¾ÖÃŸÖã´ÖÖ®ÖÖ»ÖÖ percent by weight 
†ÃÖê ´ÆüÞÖŸÖÖŸÖ. ŸµÖÖ“ÖÖ formula ¯ÖÏ¿®ÖÖ´Ö¬µÖê ×¤ü»ÖÖ †ÖÆêü, ŸµÖÖ“Öê 
†¾Ö»ÖÖêÛú®Ö Ûú¸üÖ. 
iii) Percent by volume (‘Ö®Ö±úôûÖ®ÖãÃÖÖ¸ü ¿ÖêÛú›êü¾ÖÖ¸üß) - 100 ³ÖÖÝÖ 
‘Ö®Ö±úôû ¦üÖ¾ÖÞÖÖŸÖß»Ö ¦üÖ¾µÖÖ“µÖÖ ‘Ö®Ö±úôû ³ÖÖÝÖÖÃÖ ‘Ö®Ö±úôû ¿ÖêÛú›êü¾ÖÖ¸üß 
´ÆüÞÖŸÖÖŸÖ. ŸµÖÖ“ÖÖ formula ¯ÖÏ¿®ÖÖ´Ö¬µÖê ¯ÖÆüÖ. 
iv) Weight volume percent (¾ÖÃŸÖã́ ÖÖ®Ö ‘Ö®Ö±úôû ¿ÖêÛú›êü¾ÖÖ ü̧ß) - 
100 cm3 ´Ö¬Öß»Ö solute “µÖÖ gram ´Ö¬Öß»Ö ¾Ö•Ö®ÖÖ»ÖÖ Weight 
volume percent ´ÆüÞÖŸÖÖŸÖ. formula ÃÖ´Ö•Öã®Ö ‘µÖÖ. 
v) Mole fraction (ÝÖÏò́ Ö ȩ̂üÞÖæ †Ó¿Ö) - ‹ÜÖÖªÖ solute “ÖÖ mole 
fraction ´ÆüÞÖ•Öê“Ö ŸµÖÖ solute ´Ö¬µÖê †ÃÖÞÖÖ¸êü number of moles 
(ÝÖÏò´Ö ¸êüÞÖæ) †Ö×ÞÖ ×¤ü»Öê»µÖÖ solution †Ö×ÞÖ solute ´Ö×¬Ö»Ö ‹ÛãúÞÖ ÝÖÏò´Ö 
¸êüÞÖæ µÖÖÓ“µÖÖ ratio »ÖÖ Mole fraction (ÝÖÏò´Ö¸êüÞÖæ †Ó¿Ö) †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
¯ÖÏ¿®ÖÖŸÖß»Ö formula ¯ÖÆüÖ. 
vi) Molarity (ÝÖÏò́ Ö ȩ̂üÞÖãŸÖÖ)- 1 ×»Ö™ü¸ü ¦üÖ¾ÖÞÖÖŸÖß»Ö ¦üÖ¾µÖÖ“µÖÖ number 
of mole (ÝÖÏò´Ö ȩ̂üÞÖæ“µÖÖ †Ó¿ÖÖ»ÖÖ) Molarity (ÝÖÏò´Ö ȩ̂üÞÖãŸÖÖ) †ÃÖê 
´ÆüÞÖŸÖÖŸÖ. ¾Ö¸üß»Ö ¯ÖÏ¿®ÖÖŸÖß»Ö formula ¯ÖÆüÖ. 
vii) Molality (´ÖÖê»Ö»ÖŸÖÖ) - ¯ÖÏ×ŸÖ 1 ×Ûú»ÖÖê (1000 gm) solvent 
(¦üÖ¾ÖÛúÖ´Ö¬µÖê) ×¾Ö¸ü‘ÖôûÞÖÖ-µÖÖ solute (¦üÖ¾µÖÖ“µÖÖ) number of moles 
(ÝÖÏò´Ö ȩ̂üÞÖæ»ÖÖ) Molality (´ÖÖê»Ö»ÖŸÖÖ) ´ÆüÞÖŸÖÖŸÖ. ¯ÖÏ¿®ÖÖŸÖß»Ö formula 
¯ÖÆüÖ. 
viii) Normality (¯ÖÏÃÖÖ´ÖÖ®µÖŸÖÖ)- 1 ×»Ö™ü¸ü solution ´Ö¬Öß»Ö solute 
“µÖÖ gram equivalents (ÝÖÏò´Ö ÃÖ´Ö´Öã»µÖ) “µÖÖ ÃÖÓÜµÖê»ÖÖ Normality 
(¯ÖÏÃÖÖ´ÖÖ®µÖŸÖÖ) ´ÆüÞÖŸÖÖŸÖ. ¯ÖÏ¿®ÖÖŸÖß»Ö formula ¯ÖÆüÖ. 
ix) Parts per million (ppm) (¤ü¿Ö»ÖõÖÖÓ¿Ö) - ¦üÖ¾µÖÖ“µÖÖ (¾ÖÃŸÖã´ÖÖ®Ö 
ÝÖÏò´Ö´Ö¬µÖê ØÛú¾ÖÖ ‘Ö®Ö±úôû cm3 ´Ö¬µÖê) ¦üÖ¾ÖÞÖÖ´Ö¬Öß»Ö (¾ÖÃŸÖã´ÖÖ®Ö 106 ÝÖÏò´Ö 
ØÛú¾ÖÖ ‘Ö®Ö±úôû 106 cm3) ´Ö¬Öß»Ö ¯ÖÏ´ÖÖÞÖÖ»ÖÖ ppm ´ÆüÞÖŸÖÖŸÖ. ¯ÖÏ¿®ÖÖŸÖß»Ö 
formula ¯ÖÆüÖ. 
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3.6 pH scale 
 
Q.25 What is pH and pOH?                                                       
                                                                                                     OR 
Q.25 Define pH and pOH. 
 
Ans: i) pH: The pH of the solution is defined as the 
negative logarithm to the base 10, of the concentration of 
𝐻+ ions in solution in mol 𝑑𝑚−3. 
 
pH is expressed mathematically as, 
 
𝐩𝐇 = − 𝐥𝐨𝐠𝟏𝟎[𝐎𝐇

−]   𝐨𝐫 𝐩𝐇 = − 𝐥𝐨𝐠𝟏𝟎[𝐇𝟑𝐎
+]  

 
ii) Similarly, pOH of a solution can be defined as the 
negative logarithm to the base 10, of the molar 
concentration of 𝑂𝐻− ions in solution. 
 
𝐩𝐎𝐇 = − 𝐥𝐨𝐠𝟏𝟎[𝐎𝐇

−]  
 
Q.26 Derive the relation pH + pOH = 14.                          
                                                                                           OR 
Q.26 Derive the relationship between pH and pOH. 
   (Feb/March-2022)-2M           (Feb/March-2024)-2M 
 
Ans: Relationship between pH and pOH: 
The ionic product of water is given as: 
Kw = [H3O

+][OH−]  
 
Now, Kw = 1 × 10

−14 at 298 K 
Thus, [H3O

+][OH−] = 1.0 × 10−14 
 
Taking logarithm of both sides, we write 
log10[H3O

+] + log10[OH
−] = −14  

 
− log10[H3O

+] + {− log10[OH
−]} = 14  

 
Now, pH = − log10[H3O

+]  and pOH = − log10[OH
−]  

 
∴    𝐩𝐇 + 𝐩𝐎𝐇 = 𝟏𝟒  
Q.27 Explain the pH value of neutral, acidic and 
basic solutions. 
 
Ans: pH value of neutral, acidic and basic solutions: 
i) Neutral solution: For pure water or any aqueous 
neutral solution at 298 K, 
[H3O

+] = [OH−] = 1.0 × 10−7 M  
 
Hence,  pH = − log10[H3O

+] = − log10[1 × 10
−7] = 7 

 
ii) Acidic solution: In acidic solution, there is excess of 
H3O

+ ions, or [H3O
+] > [OH−] 

Hence, [H3O
+] > 1 × 10−7 and pH<7 

 
iii) Basic solution: In basic solution, there is excess of 
OH− ions, or [H3O

+] < [OH−] 
 
Hence, [H3O

+] < 1.0 × 10−7 and pH>7 
 
Q.28 Write a short note on pH scale. 
 
Ans: pH Scale: Instead of writing concentration of 
H3O

+ ions in mol dm3, sometimes it is convenient to 
express it on the logarithmic scale. This is known as pH 
scale. 
 
i) pH = − log10[H3O

+]  
 
ii) Based on pH value, solutions are classified as acidic 
(pH< 7), basic (pH>7) and neutral solution (pH=7). 
 
iii) pH scale is shown in the following figure: 
 
 
 
 
 
 
 
 
 
3.7 Hydrolysis of salts 
 
Q.29 What are the different types of salts? Give 
examples of each type. 
 
Ans: Types of salts:  
There are four types of salts.  
i) Salts derived from strong acid and strong base.  
e.g.: NaCl, Na2SO4,  NaNO3,  KCl, KNO3. 
 
ii) Salts derived from strong acid and weak bases.  
e.g.: NH4Cl, CuSO4, NH4NO3, CuCl2. 
 
iii) Salts derived from weak acids and strong bases.  
e.g.: CH3COONa, KCN, Na2CO3. 
 
iv) Salts derived from weak acids and strong bases.  
e.g.:  CH3COONH4, NH4CN. 
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Solved and Unsolved Examples 
 
Ex.01 The molar conductivity of 0.05 M 𝐁𝐚𝐂𝐥𝟐 
solution at 25 ℃ is 𝟐𝟐𝟑 𝛀−𝟏 𝐜𝐦𝟐𝐦𝐨𝐥−𝟏. What is its 
conductivity?                         OR 
Ex.01 Calculate molar conductivity for 0.5 M 𝐁𝐚𝐂𝐥𝟐 if 
its conductivity at 298K is 𝟎. 𝟎𝟏 𝛀−𝟏𝐜𝐦− 𝟏.    
                                                             (Feb/March-2023)-1M 
 
Solution: Given: Molar conductivity (∧) of BaCl2 =
223Ω−1 cm2 mol−1 
Concentration of BaCl2 solution (c) = 0.05M 
Conductivity of BaCl2 solution (k) = ? 
 

We have Formula:   ∧ =
1000k

c
 

Calculation: Using formula, 

                                                     ∧=
1000k

c
 

∴  k =
∧ c

1000
  

 

k =
223Ω−1 cm2 mol−1 ×0.05 mol L−1

1000 cm3 L−1
  

 
=0.01115𝛀−𝟏𝐜𝐦−𝟏 
Ans: The conductivity of the BaCl2 solution is 
0.01115𝛀−𝟏 𝐜𝐦−𝟏 . 
 
Ex.02 What must be the concentration of a solution 
of silver nitrate to have the molar conductivity of 
121.4𝛀−𝟏 𝐜𝐦𝟐 𝐦𝐨𝐥−𝟏 and the conductivity of 2.428×
𝟏𝟎−𝟑 𝛀−𝟏 𝐜𝐦−𝟏 at 𝟐𝟓℃ ? 
 
Solution: Given: Molar conductivity (⋀)  of silver 
nitrate= 121.4Ω−1 cm2 mol, 
Conductivity (k)  =  2.428 × 10−3 Ω−1cm−1 
Concentration (c) = ? 

We have Formula: ∧=
1000k

c
 

Calculation: Using formula, ∧=
1000k

c
   ∴  c =

1000×k

∧
  

 

c =
1000×2.428×10−3

121.4
= 0.02 mol L−1 = 𝟎. 𝟎𝟐𝐌  

 
Ans: Concentration of the silver nitrate solution is 0.02 
M 
 
Ex.03 The molar conductivity of 0.01 M acetic acid 
solution at 25 ℃ is 16.5 𝛀−𝟏 𝐜𝐦𝟐 𝐦𝐨𝐥−𝟏 . What is its 
conductivity? 
 
Solution: Given: Molar conductivity (⋀) of acetic acid 
solution = 16.5Ω−1 cm2 mol−1 .  

Concentration of acetic acid solution(c) = 0.01 M 
Conductivity of acetic acid solution (k)= ? 

We have Formula: ∧=
1000k

c
 

Calculation: Using formula, ∧=
1000k

c
  

 ∴   k =
∧ c

1000
  

 

k =
16.5Ω−1 cm2 mol−1 ×0.01 mol L−1

1000cm3 L−1
  

 
= 𝟏. 𝟔𝟓 × 𝟏𝟎−𝟒𝛀−𝟏𝐜𝐦−𝟏  
 
Ans: The conductivity of the acetic acid solution is 
𝟏. 𝟔𝟓 × 𝟏𝟎−𝟒 𝛀−𝟏 𝐜𝐦−𝟏   
 
Ex.04. Calculate the molar conductivity of AgI at 
zero concentration if the molar conductivities of 
NaI, 𝐀𝐠𝐍𝐎𝟑  and 𝐍𝐚𝐍𝐎𝟑  at zero concentration are 
respectively, 126.9, 133.4 and 121.5𝛀−𝟏 𝐜𝐦𝟐𝐦𝐨𝐥−𝟏. 
 
Solution: Given: Limiting molar conductivity of  NaI =
126.9Ω−1 cm2 mol−1 
Limiting molar conductivity of AgNO3 =
133.4Ω−1 cm2 mol−1 
Limiting molar conductivity of NaNO3 =
121.5Ω−1 cm2 mol−1 
 
Limiting molar conductivity of AgI = ? 
We have Formula: ∧0= λ+

0 + λ−
0  

 
Calculation: 
According to Kohlrausch law, 
i) ∧0 (NaI) = λNa+

0 + λI−
0 = 126.9Ω−1 cm2 mol−1 

 

ii) ∧0 (AgNO3)= λAg+
0 + λNO3−

0  = 133.4Ω−1 cm2 mol−1  

 

iii) ⋀0(NaNO3) =  λNa+
0 + λNO3−

0 = 121.5Ω−1cm2mol−1 

 
Eq. (i) + eq. (ii) − eq. (iii) gives  
∧0 (NaI) +∧0 (AgNO3) −∧0 (NaNO3)  
 

=λNa+
0 + λI−

0 + λAg+
0 + λNO3−

0 − λNa+
0 − λNO3−

0  

 

=λAg+
0 + λI−

0               =∧0 (AgI) 

 
=126.9Ω−1 cm2mol−1 + 133.4Ω−1cm2mol−1 − 121.5Ω−1 cm2 mol−1 
 

= 138.8𝛀−𝟏 𝐜𝐦𝟐 𝐦𝐨𝐥−𝟏 
Ans: Molar conductivity of AgI at zero concentration is 
138.8𝛀−𝟏 𝐜𝐦𝟐 𝐦𝐨𝐥−𝟏 
 



Demo Pages of Book                                                                                                                                                                            12th (Chemistry) 

 

Dnyanada Publication House Pune                                                                                                                                            Page 7 
 

Multiple Choice Questions 
 
i) The value of [𝐇𝟑𝐎

+] in mol lit-1 of 0.001 M acetic acid 
solution (𝐊𝐚 = 𝟏.𝟖 × 𝟏𝟎

−𝟓) is  ----------- 
                                                                          (Feb/March-2022) 
a)1.34 × 10−1                                                 b)1.34 × 10−2  
c)1.34 × 10−3                                                 d)1.34 × 10−4 
 
Ans: d)1.34 × 10−4 
 
ii) Which of the following correctly represents 
integrated rate law equation for a first order 
reaction in gas phase:                        (Feb/March-2023) 

a) k =
2.303

t
× log10

Pi

Pi−P
             b) k =

2.303

t
× log10

Pi

2Pi−P
 

c) k =
2.303

t
× log10

2Pi

Pi−P
            d) k =

2.303

t
× log10

Pi−P

2Pi
 

 

Ans: b) k =
2.303

t
× log10

Pi

2Pi−P
 

 
iii) If unit of rate constant is mol 𝐝𝐦−𝟑𝐬−𝟏, the order 

of reaction would be____________.       (Feb/March-2024) 

a) zero                     b) 1 

c) 2                           d) 3 

 

Ans: a) zero 

 
1) 𝐀 → 𝐁 is a first order reaction with rate 𝟔. 𝟔 ×
𝟏𝟎−𝟓 𝐌𝐬−𝟏 when [A] is 0.6 M, rate constant of the 
reaction is  
a) 1.1 × 10−5s−1                                   b) 1.1 × 10−4 s−1 
c) 9 × 10−5 s−1                                     d)  9 × 10−4s−1 
 
2) The rate constant for a first order reaction is 
𝟏𝟎𝟎𝐬−𝟏. The time required for completion of  50% 
of reaction is  
a) 0.0693 milliseconds                  b) 6.93 milliseconds 
c) 0.693 milliseconds                     d) 69.3 milliseconds 
 
3) A 1st order reaction is 60% complete in 20 min. 
How long will the reaction take to be 84% 
complete? 
a) 54 min           b) 68 min           c) 40 min         d) 76 min 
 
4) Consider the reaction, 𝟐𝐀 + 𝐁 ⟶ 𝐂 + 𝟐𝐃. If the 
concentration of A is doubled at constant (B), the 
rate of the reaction is doubled. If the reaction is 
increased by 4, so rate law of given reaction will be  
a) r = k[A] [B]                                             b) r = k[A]2[B]2 
c) r = k[A]2 [B]                                           d) r = k[A][B]2 
 

5) The rate of reaction for certain reaction is 

expressed as 
𝟏

𝟑
 
𝐝[𝐀]

𝐝𝐭
= −

𝟏

𝟐
 
𝐝[𝐁]

𝐝𝐭
= − 

𝐝[𝐂]

𝐝𝐭
    the reaction 

is  
a) 3A → 2B + C                              b) 2B → 3A + C 
c) 2B + C → 3A                                            d) 3A + 2B → C 
 
6) For the reaction 𝟐𝐍𝟐𝐎𝟓(𝐠)⟶ 𝟒𝐍𝐎𝟐(𝐠) + 𝐎𝟐(𝐠)  in 

liquid bromine, which of the following rate 
equation is incorrect?  

a) −
1

2
 
d[N2O5]

dt
                                              b) −

1

4
 
d[NO2]

dt
   

c) 
d[O2]

dt
                                                          d) 

1

4
 
d[NO2]

dt
 

 
7) Higher order (>3) reaction are rate due to  
a) low probability of simultaneous collision of all the 
reacting species 
b) increase in entropy and activation energy as more 
molecules are involved. 
c) shifting of equilibrium toward reactants due to 
elastic collisions 
d) loss of active species on collision. 
 
8) 𝐀+ 𝟐𝐁 → 𝐂,  the equation for this reaction is 
given as 𝐑𝐚𝐭𝐞 = 𝐤[𝐀] [𝐁]. If the concentration of A is 
kept same but that of B is doubled, what will 
happen to the rate itself?  
a) Halved    b) Same       c) Doubled     d) Quadrupled 
 
9) For a reaction 𝐎𝟑(𝐠) + 𝐎(𝐠) → 𝟐𝐎𝟐(𝐠), if the law 

expression is, 𝐫𝐚𝐭𝐞 = 𝐤[𝐎𝟑] [𝐎],  The molecularity 
and order of the reactions are respectively  
a) 2 and 2     b) 2 and 1.33          c) 2 and 1       d) 1 and 2 
 
10) Half life period of a first order reaction, A → 
product is 6.93 hour. What is the value of the 
constant? 
a) 1.596 h−1        b)  0.1  h−1    c) 4.802 h−1   d)  10 h−1 
 
11) Inversion of cane sugar in aqueous solution to 
glucose and fructose is an example of  
a) fast reaction                    b) slow reaction  
c) spontaneous reaction   d) instantaneous reaction  
 
12) Chemical kinetics is a branch of physical 
chemistry, deals with 
a) Heat changes in a reaction  
b) Physical changes in a reaction  
c) Rates of reaction  
d) Structure of molecules  
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Enthalpy of vaporisation (²ÖÖÂ¯Öß³Ö¾Ö®ÖÖ“Öß ‹®£ÖÖ»¯Öß)- ‹Ûú 
mole ‡ŸÖŒµÖÖ liquid “Öê gaseous state ´Ö¬µÖê ¹ý¯ÖÖÓŸÖ¸ü —ÖÖ»µÖÖ¾Ö¸ü ŸµÖÖ 
instant »ÖÖ †ÃÖ»Öê»µÖÖ ÊÖ liquid “µÖÖ boiling point »ÖÖ enthalpy 
of vaporisation †ÃÖê ´ÆüÞÖŸÖÖŸÖ. ×Æü enthalpy ∆vap  ÊÖ †õÖ¸üÖ®Öê 
¤ü¿ÖÔ×¾ÖŸÖÖŸÖ. 
ˆ¤üÖ. ‹Ûú mole ‡ŸÖÛêú water, vapour ØÛú¾ÖÖ steam ´Ö¬µÖê 373K »ÖÖ 
convert ÆüÖêŸÖê, ŸµÖÖ¾ÖêôêûÃÖ system ®Öê absorb Ûêú»Öê»Öß ‹ÛãúÞÖ heat 
40.7kJ  ‡ŸÖÛúß †ÃÖŸÖê. ŸµÖÖ´Öãôêû water “Öß enthalpy of 
vaporisation 40.7kJmol−1  ‡ŸÖÛúß †ÃÖê»Ö. Enthalpy of 
vaporisation “Öß ØÛú´ÖŸÖ liquid ´Ö¬Öß»Ö intermolecular forces of 
attraction (†ÖÓŸÖ¸ü ¸êüÞ¾ÖßµÖ †ÖÛúÂÖÔÞÖ ²Ö»ÖÖÓ¾Ö¸ü) †¾Ö»ÖÓ²Öã®Ö †ÃÖŸÖê. 
 
Enthalpy of sublimation (ÃÖÓ̄ »Ö¾Ö®ÖÖ“Öß ‹®£ÖÖ»¯Öß)- ‹ÜÖÖªÖ ×Ã£Ö¸ü 
ŸÖÖ¯Ö´ÖÖ®ÖÖ»ÖÖ 1 mole solid “Öê liquid ´Ö¬µÖê ¹ý¯ÖÖÓŸÖ¸ü ®Ö ÆüÖêŸÖÖ, ÃÖ¸üôû 
gaseous state (¾ÖÖµÖã †Ö¾ÖÃ£ÖêŸÖ) ¹ý¯ÖÖÓŸÖ¸ü ÆüÖêŸÖê, ŸµÖÖ¾ÖêôêûÃÖ ŸµÖÖ solid “Öê 
temperature ŸµÖÖ“µÖÖ melting point ¯ÖêõÖÖ Ûú´Öß †ÃÖŸÖê, ŸµÖÖ»ÖÖ 
enthalpy of sublimation ´ÆüÞÖŸÖÖŸÖ.  
ΔsubH ÊÖ †õÖ¸üÖ®Öê ×Æü enthalpy ¤ü¿ÖÔ×¾ÖŸÖÖŸÖ. 
Solid “Öê gas ´Ö¬µÖê ÆüÖêÞÖÖ¸êü sublimation ×Æü ‹Ûú endothermic 
process †ÖÆêü. ¯ÖÏ¿®ÖÖ´Ö¬µÖê solid sodium metal “Öß enthalpy of 
sublimation ×¤ü»Öß †ÖÆêü. ŸµÖÖ“Öê †¾Ö»ÖÖêÛú®Ö Ûú¸üÖ. 
 
Enthalpy of ionization (†ÖµÖ®Öß³Ö¾Ö®Ö ‹®£ÖÖ»¯Öß)- 1 mole 
(ÝÖÏò´Ö ȩ̂üÞÖã) gas “µÖÖ ¯ÖÏŸµÖêÛú atom ØÛú¾ÖÖ ion ´Ö¬Öß»Ö ‹Ûú electron 
ÛúÖœüÞµÖÖÃÖÖšüß »ÖÖÝÖÞÖÖ·µÖÖ change in enthalpy »ÖÖ enthalpy of 
ionisation †ÃÖê ´ÆüÞÖŸÖÖŸÖ. ‹Ûú mole ‡ŸÖŒµÖÖ gaseous, sodium 
atom “Öê ionisation ÆüÖê‰ú®Ö ‹Ûú mole ‡ŸÖÛúÖ gaseous sodium 
ions ŸÖµÖÖ¸ü ÆüÖêÞµÖÖÃÖÖšüß »ÖÖÝÖÞÖÖ¸üß ˆ•ÖÖÔ 494 kJ  ‡ŸÖÛúß †ÃÖê»Ö ŸÖ¸ü 
ŸµÖÖ“Öß enthalpy of ionisation ×Æü 494 kJ/mole ‡ŸÖÛúß †ÃÖŸÖê. 
 
Enthalpy of atomization (†ÞÖãÛú¸üÞÖÖ“Öß ‹®£ÖÖ»¯Öß)- ‹Ûú mole 
gaseous ¯Ö¤üÖ£ÖÖÔ´Ö¬Öß»Ö ÃÖ¾ÖÔ ¸êüÞÖãÓ“Öê gaseous atoms (¾ÖÖµÖã¹ý¯Ö 
†ÞÖãÓ´Ö¬µÖê) dissociation (×¾Ö“Ö¸üÞÖ) ÆüÖêÞµÖÖÃÖÖšüß »ÖÖÝÖ»Öê»µÖÖ enthalpy 
change »ÖÖ enthalpy of atomization †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
´ÆüÞÖ•Öê“Ö gaseous ¯Ö¤üÖ£ÖÖÔ“Öê ŸµÖÖ“µÖÖ gaseous state ´Ö¬Öß»Ö atoms 
´Ö¬µÖê ¯ÖãÞÖÔ¯ÖÞÖê ÆüÖêÞÖÖ·µÖÖ breakdown »ÖÖ enthalpy of atomization 
†ÃÖê ´ÆüÞÖŸÖÖŸÖ. ¯ÖÏ¿®ÖÖ´Ö¬µÖê Hydrogen molecule “Öß enthalpy of 
atomization ×¤ü»Öß †ÖÆêü. ŸµÖÖ´Ö¬µÖê ‹Ûú mole hydrogen “Öê 
hydrogen atoms ´Ö¬µÖê breakdown ÆüÖêÞµÖÖÃÖÖšüß »ÖÖÝÖÞÖÖ·µÖÖ energy 
»ÖÖ enthalpy of atomization †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
 
Enthalpy of solution (¦üÖü¾ÖÞÖÖ“Öß ‹®£ÖÖ»¯Öß)- ‹Ûú mole ¯Ö¤üÖ£ÖÔ ÆüÖ 
•ÖÖÃŸÖ ¯ÖÏ´ÖÖÞÖÖ´Ö¬µÖê solvent ´Ö¬µÖê ×¾Ö¸ü‘Öôû»µÖÖ®ÖÓŸÖ¸, ®ÖÓŸÖ¸ü“µÖÖ 
dissolution (×¾Ö¸ü‘ÖôûÞµÖÖ®Öê) ŸµÖÖ solution “µÖÖ enthalpy ´Ö¬µÖê ²Ö¤ü»Ö 

ÆüÖêŸÖ ®ÖÖÆüß, ´ÆüÞÖã®Ö ‹Ûú mole ¯Ö¤üÖ£ÖÔ dissolution ÃÖÖšüß »ÖÖÝÖÞÖÖ·µÖÖ 
enthalpy change »ÖÖ enthalpy of solution †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
ˆ¤üÖ. ‹Ûú mole solid crystalline KCl Æêü water ´Ö¬µÖê •ÖÖÃŸÖ 
¯ÖÏ´ÖÖÞÖŸÖ ×¾Ö¸ü‘Öôû»Öê †ÃÖŸÖÖ, ŸµÖÖ´Öãôêû ‘Ö›üÞÖÖ·µÖÖ ¾ÖêÝÖ¾ÖêÝÖóµÖÖ steps 
†Ö×ÞÖ ŸµÖÖÃÖÖšüß“Öß enthalpy value ¯ÖÏ¿®ÖÖ´Ö¬µÖê ×¤ü»Öß †ÖÆêüŸÖ, ŸµÖÖ“Öê 
¾µÖ¾ÖÃ£ÖßŸÖ †¾Ö»ÖÖêÛú®Ö Ûú¸üÖ.ü 
 
Thermochemistry (ˆÂ´ÖÖ¸üÖÃÖÖµÖ×®ÖÛú ¿ÖÖÃ¡Ö)- chemical 
reactions (¸üÖÃÖÖµÖ×®ÖÛú †×³Ö×ÛÎúµÖÖÓ´Öãôêû) heat ´Ö¬µÖê ²Ö¤ü»Ö ÆüÖêŸÖÖŸÖ, ÊÖ 
ˆÂÞÖŸÖÖ ²Ö¤ü»ÖÖ“ÖÖ †³µÖÖÃÖ Ûú ü̧ÞÖÖ·µÖÖ physical chemistry “µÖÖ 
branch »ÖÖ Thermochemistry †ÃÖê ´ÆüÞÖŸÖÖŸÖ.  
 
Enthalpy of chemical rection (¸üÖÃÖÖµÖ×®ÖÛú †×³Ö×ÛÎúµÖê“Öß 
‹®£ÖÖ»¯Öß)- chemical reactions ´Ö¬Öß»Ö products †Ö×ÞÖ reactants 
“µÖÖ enthalpies “µÖÖ ²Öê¸ü•ÖêŸÖß»Ö ±ú¸üÛú †Ö×ÞÖ reaction ´Ö¬Öß»Ö ÃÖ¾ÖÔ 
¯Ö¤üÖ£ÖÔ ‹ÛúÖ ×®Ö×¿“ÖŸÖ physical state (³ÖÖî×ŸÖÛú ×Ã£ÖŸÖßŸÖ) †Ö×ÞÖ 
×®Ö×¿“ÖŸÖ moles (ÝÖÏ´Ö ¸êüÞÖã) “µÖÖ ¸üÖ¿Öß´Ö¬µÖê †ÃÖÖµÖ»ÖÖ Æü¾µÖÖŸÖ, †Ö×ÞÖ ÊÖ 
¸üÖ¿Öß balanced equation (ÃÖ´ÖŸÖÖê»ÖÖ“µÖÖ ÃÖ´ÖßÛú¸üÞÖÖŸÖ) ÝÖãÞÖÖÓÛúÖ®Öê 
¤üÖÜÖ¾Ö»Öê»µÖÖ †ÃÖÖµÖ»ÖÖ Æü¾µÖÖŸÖ. ÊÖ ÃÖ¾ÖÔ ¯ÖÏ×ÛÎúµÖê´Ö¬µÖê ÆüÖêÞÖÖ·µÖÖ 
enthalpy “µÖÖ ²Ö¤ü»ÖÖÃÖ enthalpy of chemical reaction †ÃÖê 
´ÆüÞÖŸÖÖŸÖ.ü  
 
i) Exothermic reactions (ˆÂ´ÖÖ¤üÖµÖß †×³Ö×ÛÎúµÖÖ)- •µÖÖ 
chemical reaction ´Ö¬µÖê heat ²ÖÖÆêü¸ü ™üÖÛú»Öß •ÖÖŸÖê, ŸµÖÖ reactions 
»ÖÖ exothermic reactions †ÃÖê ´ÆüÞÖŸÖÖŸÖ. ×Æü ‹Ûú spontaneous 
(ˆŸÃ±ãúŸÖÔ) reaction †ÖÆêü. ÊÖ reaction ´Ö¬µÖê ŸÖµÖÖ¸ü ÆüÖêÞÖÖ·µÖÖ 
products “Öß enthalpy Æüß reaction “µÖÖ enthalpy ¯ÖêõÖÖ Ûú´Öß 
†ÃÖŸÖÖê. Reactants ¯ÖêõÖÖ products Æêü •ÖÖÃŸÖ stable †ÃÖŸÖÖŸÖ. 
ii) Endothermic reactions (ˆÂ´ÖÖÝÖÏÖÆüß †×³Ö×ÛÎúµÖÖ)- •µÖÖ 
chemical reaction ´Ö¬µÖê heat ¿ÖÖêÂÖã®Ö ‘ÖêŸÖ»Öß •ÖÖŸÖê, ŸµÖÖ reactions 
»ÖÖ endothermic reactions †ÃÖê ´ÆüÞÖŸÖÖŸÖ. ×Æü ‹Ûú non-
spontaneous reaction †ÖÆêü. ÊÖ üreaction ´Ö¬µÖê products “Öß 
enthalpy ×Æü reactants “µÖÖ enthalpy ¯ÖêõÖÖ •ÖÖÃŸÖ †ÃÖŸÖê. products 
¯ÖêõÖÖ reactants Æêü •ÖÖÃŸÖ stable †ÃÖŸÖÖŸÖ. 
 
Standard enthalpy of reaction (¸üÖÃÖÖµÖ×®ÖÛú †×³Ö×ÛÎúµÖê“Öß 
¯ÖḮ ÖÖÞÖ ‹®£ÖÖ»¯Öß)- Reaction ´Ö¬µÖê †´ÖÖ¾Öê¿Ö †ÃÖÞÖÖ¸êü ÃÖÝÖôêû ¯Ö¤üÖ£ÖÔ 
ŸµÖÖÓ“µÖÖ standard states (¯ÖÏ´ÖÖÞÖ ×Ã£ÖŸÖßŸÖ) †ÃÖŸÖß»Ö, ŸÖë¾ÆüÖ †¿ÖÖ 
reactions ´Ö¬µÖê ÃÖÆüÝÖÖ´Öß ÆüÖêÞÖÖ·µÖÖ enthalpy ²Ö¤ü»ÖÖÃÖ standard 
enthalpy of reaction †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
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Q.44 Distinguish between rhombic sulfur and 
monoclinic sulfur. 
 
Ans: Difference between rhombic (α-sulfur) and 
monoclinic (β-sulfur): 
 

No Rhombic sulfur (α-
sulfur) 

monoclinic sulfur 
(β-sulfur) 

i It is pale yellow 
coloured solid. 

It is bright yellow 
solid 

ii If forms orthorhombic 
crystals 

It forms needs shaped 
monoclinic crystals 

iii It melting point is 
385.8 K. 

Its melting point is 
393 K. 

iv Its density is 
2.06 g/cm3 

Its density is 
1.98 g/cm3 

v It is insoluble in water 
and soluble in CS2. 

Soluble in CS2. 

vi It is stable below 369 
k and transforms to β-
sulfur above this 
temperature. 

It is stable below 369 
k and transforms into 
α-sulfur below this 
temperature. 

vii It is prepared by 
evaporation of rolls 
sulfur in CS2. 

It is prepared from 
rhombic sulfur 

 
7.8 Oxoacids 
 
Q.45 Explain: Oxoacids of sulfur. 
Q.45 Draw structures of the following compounds 
peroxy disulphuric acid           (Feb/March-2023)-1M 
                                                            (Feb/March-2024)-1M 
 
Ans: Oxoacids of sulfur: 
Sulfur forms a number of oxoacids. Some of them are 
unstable and cannot be isolated. They are known to 
exist in aqueous solutions or in the form of their salts. 
Some important oxoacids of sulfur and their structures 
are given below: 
 

i Sulfurous acid,H2SO3  

 
ii Sulfuric acid, H2SO4 

 

iii Disulfuric acid or  
pyrosulfuric acid, 
H2S2O7 

 
iv Peroxymonosulfuric 

acid, H2SO5 

 
v Peroxydisulfuric acid, 

H2S2O8 

 
vi Thiosulfuric acid, 

H2S2O3 

 
 
Q.46 What is the oxidation state of ‘S’ in 𝐇𝟐𝐒𝐎𝟒? 
 
Ans: (Oxidation number of H) +
(Oxidation number of S) + (Oxidation number of O) =
0 
2 × (+1) + (Oxidation number of S) + 4 × (−2) = 0 

Oxidation number of S + 2 − 8 = 0 
Hence, oxidation number of ‘S’ in H2SO4 = +𝟔 
 
Q.47 Write the names and structural formulae of 
oxoacids of chlorine. 
Q.47 Draw structures of the following compounds 
chloric acid                                     (Feb/March-2023)-1M 
 
Ans:  

i Hypochlorous acid, 
HOCl  

ii Chlorous acid, HOClO 
or HClO2 

 
iii Chloric acid, HClO3 

 
iv Perchloric acid, HClO4 
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Q.47 Draw a flowchart showing the extraction of 
iron. 
 
Ans: The flow chart showing the extraction of iron is 
given below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q.48 Give the Summary of reactions taking place in 
blast furnace at different temperature zones. 
 
Ans:  

Temp. 
K  

Changes 
taking 
place 

Reaction 

500 Loss of 
moisture 
from ore 

-- 

900 Reduction of 
ore by CO 

Fe2O3 + 3CO 
        
→ 2Fe + 3CO2 

1200 Decompositi
on of lime  

CaCO3
     ∆     
→   CaO + CO2 

1500 Reduction of 
ore by C  

Fe2O3 + 3C
          
→  2Fe + 3CO  

2000 Fusion of 
iron 

CaO  +   SiO2
          
→  CaSiO3 

Slag 
formation 

12CaO + 2Al2O3

           
→   4Ca3AlO3 + 3O2 

 
Q.49 What are the factors which govern the choice 
of extraction technique? 
 
Ans: The choice of extraction technique is governed 
by the following factors:  
i) Nature of ore 
ii) Availability and cost of reducing agent, generally 
cheap coke is used. 
iii) Availability of hydraulic power. 

iv) Purity of product (metal) required. 
v) Value of byproducts. For example, SO2  obtained 
during roasting of sulphide ores is vital for manufacture 
of H2SO4. 
 
Q.50 What are the commercial forms of iron? 
 
Ans: Commercial forms of iron: 
 

 
 
Q.51 What are the differences between cast iron, 
wrought iron and steel?  
 
Ans: Differences between cast iron, wrought iron 
and steel:  
 

No Cast iron Wrought 
iron 

Steel 

i Hard and 
brittle 

Very soft Neither too 
hard nor too 
soft. 

ii Contains 4% 
carbon. 

Contains less 
than 0.2% 
carbon 

Contains 0.2 to 
2% carbon 

iii Used for 
making pipes, 
manufacturing 
automotive 
parts, pots, 
pans, utensils, 
etc. 

Used for 
making pipes, 
bars for stay 
bolts, engine 
bolts and 
rivets, etc.    

Used in 
buildings 
infrastructure, 
tools, ships, 
automobiles, 
weapons, etc. 

 
8.6 Inner transition (f - block) elements 
 
Q.52 What are f-block elements? Give properties of 
f-block elements. 
 
Ans: f-block elements: Elements whose f orbitals get 
filled up by electrons, are called f block elements. 
i) These elements are placed separately at the bottom 
of the periodic table. They are a subset of 6th and 7th 
periods. 
ii) These elements have 1 to 14 electrons in their f 
orbital, 0 or 1 in the penultimate energy level and 2 
electrons in the outermost orbital.  
 
Properties of  f-block elements:  
i) Properties are similar to d block elements  
ii) Electrons are added to f subshells of (n-2) level  
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iii) Placed between (n-1)d and ns block elements. 
 
Common names and IUPAC names of some of the 
ethers:  
 
 
N
o 

Formula Common 
Name 

IUPAC Name 

i CH3 —  O —  CH3   Dimethyl 
ether 

Methoxymethan
e 

ii CH3CH2 − O− 
CH2CH3  

 Diethyl 
ether 

Ethoxyethane 

iii CH3 − O−
CH2CH3  

Ethyl 
methyl 
ether 

Methoxyethane 

iv CH3 − O− CH2  
CH2CH3  

Methyl n-
propyl 
ether 

1-
Methoxypropane 

v CH3 − CH − CH3  

             |
CH3

  

Methyl 
isopropyl 
ether 

2-
Methoxypropane 

vi CH3CH2 − O−
CH2CH2CH3    

Ethyl n-
propyl 
ether 

1-
Ethoxypropane 

vii CH3 − O− CH2 −
CH − CH3  

             |
CH3

    

Isobutyl 
methyl 
ether 

1-Methoxy- 2-
methylpropane 

vii
i 

                CH3
|

 

CH3 − O − C − CH3                         

               |
CH3

 

 

tert-Butyl 
methyl 
ether 

2-Methoxy- 2-
methylpropane 

ix CH3CH2 − O−
CH2 − CH2 −
CH2 − Cl  

3-
Chloropro
pyl ethyl 
ether 

3-Chloro 1 -

ethoxypropane 

x 

 

– 1 –Ethoxy –3–
ethylcyclohexa
ne 

 
Q.15 Draw structures of following compounds. 
i) 2, 5- Diethylphenol                        ii) Prop-2-en-1-ol 
iii) 2- Methoxypropane                  iv) Phenylmethanol 
 
Ans: i) 2, 5- Diethylphenol: 

       
                                          3       2        1 
ii) Prop-2en-1ol:  H2C = CH − CH2 − OH 
 
iii) 2-Methoxypropane: 
 
 CH3 − CH − CH3 
                    | 
                   O − CH3 
      
iv) Phenylmethanol: 

                                            
Q.18 Write the IUPAC names of the following. 

 
 
Ans: i) 1-Methylcyclopentanol     
        ii) 2-Methylbutane-1,3-diol 
       iii) 2-Nitrophenol                       
       iv) Methoxycyclohexane 
 
Q.19 Write the IUPAC name of following 
compounds. 
i)                       𝐂𝐇𝟑                 ii)                               𝐂𝐇𝟑  
                           |                                                            | 
𝐂𝐇𝟑 − 𝐂𝐇 − 𝐂𝐇 − 𝐂𝐇𝟑       𝐂𝐇𝟑 − 𝐂𝐇 − 𝐎− 𝐂𝐇 − 𝐂𝐇𝟑 
               |                                                   | 
               OH                                             𝐂𝐇𝟑      
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Q.20 Write a note on: 
a) Positive deviation from Raoult’s law. 
b) Negative deviations from Raoult's law. 
 
Ans: a) Positive deviations from Raoult's law:  
i) The above diagram represents a plot of vapour 
pressure vs mole fraction for a nonideal solution 
showing positive deviation from Raoult’s law. 
ii) The solutions in which solute-solvent intermolecular 
attractions are weaker than those between solute-
solute molecules and solvent-solvent molecules, exhibit 
positive deviations.  
iii) The vapour pressures of such solutions are higher 
than those of pure components as shown in Figure. 
iv) e.g. The solutions of ethanol and acetone, carbon 
disulphide and acetone show positive deviations from 
the Raoult's law. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Negative deviations from Raoult's law: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i) The solutions in which the interactions between 
solvents and solute molecules are stronger than solute-

solute or solvent-solvent interactions, exhibit negative 
deviations. 
ii) The vapour pressures of such solutions are lower 
than those of pure components as shown in figure. 
iii) e.g. The solutions of phenol and aniline, chloroform 
and acetone exhibit negative deviations from the 
Raoult's law. 
 
Q.21 Differentiate between ideal and nonideal 
solutions. 
                                                                                                      OR 
Q.21 Give four examples of nonideal solutions. 
 
Ans:  Ideal and Nonideal solutions: 
 

No Ideal solutions Nonideal solutions 
i Ideal solutions obey 

Raoult’s law over 
entire range of 
concentrations. 

Nonideal solutions do 
not obey Raoult’s law 
over the entire range 
of concentration. 

ii The vapour pressure of 
ideal solution always 
lies between vapour 
pressures of pure 
components. 

The vapour pressures 
of these solutions can 
be higher or lower 
than those of pure 
components.  

iii Solvent-solute, solute-
solute and solvent-
solvent molecular 
interactions are 
comparable. 

Solute-solvent 
intermolecular 
attractions may be 
weaker or stronger 
than those between 
solute-solute 
molecules and 
solvent-solvent 
molecules. 

iv e.g. Benzene + toluene e.g. Ethanol + acetone 
carbon disulphide + 
acetone 
Phenol + aniline 
Chloroform + acetone 
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¯ÖÏÃŸÖÖ¾Ö®ÖÖ- ×¾ÖªãŸÖ ¸üÃÖÖµÖ®Ö¿ÖÖÃ¡Ö ×Æü ³ÖÖî×ŸÖÛú ¸üÃÖÖµÖ®Ö¿ÖÖÃ¡ÖÖ“Öß ¿ÖÖÜÖÖ 
†ÖÆêü. µÖÖ´Ö¬µÖê ¸üÖÃÖÖµÖ×®ÖÛú ²Ö¤ü»Ö †Ö×ÞÖ ×¾ÖªãŸÖ µÖÖÓ“µÖÖ ¯Ö¸üÃ¯Ö¸üÃÖÓ²ÖÓ¬ÖÖ“ÖÖ 
×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öß ¦üÖ¾ÖÞÖÖÓ“µÖÖ ¸üÖê¬ÖÖ“ÖÖ ¯ÖÏ¾ÖÆü®ÖÖÃÖÖ¸üÜµÖÖ ³ÖÖî×ŸÖÛú 
ÝÖãÞÖ¬Ö´ÖÖÔ“ÖÖÆüß ×¾Ö“ÖÖ¸ü Ûêú»ÖÖ •ÖÖŸÖÖê. µÖÖ ¿ÖÖÃ¡ÖÖŸÖ ×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öà“µÖÖ 
¾ÖêÝÖ¾ÖêÝÖóµÖÖ ÃÖÓÆüŸÖß“µÖÖ •Ö»ÖßµÖ ¦üÖ¾ÖÞÖÖ“Öß ¾ÖÖÆüÛúŸÖÖ ®ÖŒÛúß Ûêú»Öß •ÖÖŸÖê. 
µÖÖ ´ÖÖ×ÆüŸÖß“ÖÖ ˆ¯ÖµÖÖêÝÖ ×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öà“µÖÖ ¯ÖÖÞµÖÖ´Ö¬Öß»Ö 
†ÖµÖ®Öß³Ö¾Ö®ÖÖ“Öß ´ÖµÖÖÔ¤üÖ ÛúôûÞµÖÖÃÖÖšüß ÆüÖêŸÖÖê. †ÖµÖ®ÖÖ“Öß ¯ÖÖÞµÖÖ´Ö¬Öß»Ö 
ÆüÖ»Ö“ÖÖ»Öß“Öß ¯Ö¬¤üŸÖ µÖÖ´Öãôêû ÃÖ´Ö•ÖŸÖê. ¸üÖÃÖÖµÖ×®ÖÛú †×³Ö×ÛÎúµÖÖÓ´Öãôêû ×®Ö´ÖÖÔÞÖ 
ÆüÖêÞÖÖ¸üß ×¾ÖªãŸÖ ¿ÖŒŸÖß ¾Ö ×¾ÖªãŸÖ ¿ÖŒŸÖß®Öê ×®Ö´ÖÖÔÞÖ ÆüÖêÞÖÖ¸üß ¸üÖÃÖÖµÖ×®ÖÛú 
†×³Ö×ÛÎúµÖÖ µÖÖ“ÖÖ †Ö¬ÖÖ¸ü õÖ¯ÖÞÖÖò×ŒÃÖ †×³Ö×ÛÎúµÖÖ †ÖÆêü. ×¾ÖªãŸÖ 
¸üÖÃÖÖµÖ×®ÖÛú ‘Ö™üÖÓ´Ö¬µÖê ×¾ÖªãŸÖ ˆ•ÖÖÔ †Ö×ÞÖ ¸üÖÃÖÖµÖ×®ÖÛú ˆ•ÖÖÔ µÖÖÓ“Öê 
‹Ûú´ÖêÛúÖÓŸÖ ¹ý¯ÖÖÓŸÖ¸ü ÆüÖêŸÖ †ÃÖŸÖê. 
 
Electrochemistry (×¾ÖªãŸÖ ¸üÃÖÖµÖ®Ö ¿ÖÖÃ¡Ö)- Physical chemistry 
“Öß †¿Öß branch ×Ûú, •µÖÖ ´Ö¬µÖê chemical changes (¸üÖÃÖÖµÖ×®ÖÛú 
²Ö¤ü»Ö) †Ö×ÞÖ electricity (×¾ÖªãŸÖ) µÖÖÓ“µÖÖŸÖß»Ö interrelation 
(¯Ö¸üÃ¯Ö¸üÃÖÓ²ÖÓ¬ÖÖ“ÖÖ) †³µÖÖÃÖ Ûêú»ÖÖ •ÖÖŸÖÖê. 
 
i) Oxidation (†Öò×ŒÃÖ›üßÛú¸üÞÖ)- •µÖÖ ¯ÖÏ×ÛÎúµÖê´Ö¬µÖê electron loss 
(‡»ÖêŒ™ÒüÖò®Ö“Öß ‘Ö™ü) ÆüÖêŸÖê ŸµÖÖ»ÖÖ oxidation ´ÆüÞÖŸÖÖŸÖ, ØÛú¾ÖÖ •µÖÖ 
process ´Ö¬µÖê ¯Ö¤üÖ£ÖÖÔ“ÖÖ ØÛú¾ÖÖ ´Öã»Ö¦ü¾µÖÖ“ÖÖ oxidation number 
¾ÖÖœüŸÖÖê, ŸµÖÖ process »ÖÖ oxidation †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
ii) Reduction (õÖ¯ÖÞÖ)- •µÖÖ ¯ÖÏ×ÛÎúµÖê´Ö¬µÖê electrons ‘ÖêŸÖ»ÖÖ •ÖÖŸÖÖê, 
ŸµÖÖ»ÖÖ reduction ´ÆüÞÖŸÖÖŸÖ, ØÛú¾ÖÖ •µÖÖ process ´Ö¬µÖê ´Öã»Ö¦ü¾µÖÖ“ÖÖ 
oxidation number Ûú´Öß ÆüÖ êŸÖÖê. ŸµÖÖ»ÖÖ reduction ´ÆüÞÖŸÖÖŸÖ.  
 
Redox reaction (õÖ¯ÖÞÖÖò×ŒÃÖ †×³Ö×ÛÎúµÖÖ)- •µÖÖ chemical 
reactions ´Ö¬µÖê oxidation †Ö×ÞÖ reduction ÊÖ ×ÛÎúµÖÖ ‹ÛúÖ“Ö ¾Öêôûß 
‘Ö›üŸÖÖŸÖ. ŸµÖÖ reaction »ÖÖ redox reaction †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
i) Redox reaction ´Ö¬µÖê ‹Ûú species (¯Ö¤üÖ£ÖÔ) electron ÃÖÖê›üŸÖÖê 
†Ö×ÞÖ oxidise ÆüÖêŸÖÖê, ŸÖ¸ü ¤ãüÃÖ¸üß species, electron ‘ÖêŸÖÖê †Ö×ÞÖ 
reduce ÆüÖêŸÖÖê. 
ii) ÊÖ reaction ´Ö¬µÖê ‹ÛúÖ species ¯ÖÖÃÖã®Ö ¤ãüÃÖ·µÖÖ species Ûú›êü 
electrons transfer (¯ÖÏÃÖÖ¸ü) ÆüÖêŸÖÖê, ŸµÖÖ´Öãôêû reaction »ÖÖ electron 
transfer reaction †ÃÖêÆüß ´ÆüÞÖŸÖÖŸÖ. 
iii) ÊÖ reaction ´Ö¬µÖê ‹ÛúÖ element “ÖÖ oxidation number 
¾ÖÖœüŸÖÖê, ŸÖ¸ü ¤ãüÃÖ·µÖÖ element “ÖÖ oxidation number Ûú´Öß ÆüÖêŸÖÖê. 
iv) †¿ÖÖ¯ÖÏÛúÖ ȩ̂ü oxidation number ´Ö¬Öß»Ö ‹ÛãúÞÖ ¾ÖÖœü ØÛú¾ÖÖ ‘Ö™ü ×Æü 
ÃÖÖ¸üÜÖß“Ö ¸üÖÆüŸÖê †Ö×ÞÖ redox reaction ´Ö¬µÖê balance (ÃÖ´ÖŸÖÖê»Ö) 
¸üÖÆüŸÖÖê. 
 
i) Oxidising agent (†Öò×ŒÃÖ›üßÛúÖ¸üÛú)- •Öê ¯Ö¤üÖ£ÖÔ electrons, 
gains (Ã¾ÖßÛúÖ¸üŸÖÖŸÖ) ŸµÖÖ ¯Ö¤üÖ£ÖÖÕ®ÖÖ oxidising agent ØÛú¾ÖÖ oxidant 
´ÆüÞÖŸÖÖŸÖ. •Öë¾ÆüÖ ‹ÜÖÖ¤üß species, oxidising agent †ÃÖŸÖê, ŸÖë¾ÆüÖ 
ŸµÖÖŸÖß»Ö Ûú´ÖßŸÖ-Ûú´Öß ‹ÛúÖ atom “ÖÖ ŸÖ¸üß oxidation number Ûú´Öß 

ÆüÖêŸÖÖê. Oxidising agent ÆüÖ ¯Ö¤üÖ£ÖÔ ¤ãüÃÖ·µÖÖ ¯Ö¤üÖ£ÖÖÔ“Öê oxidation 
Ûú¸üŸÖÖê, ´ÖÖ¡Ö ŸµÖÖ“Ö¾ÖêôêûÃÖ Ã¾ÖŸÖ„ reduce ÆüÖêŸÖÖê. 
ii) Reducing agent (õÖ¯ÖÞÖÛú)- •Öê ¯Ö¤üÖ£ÖÔ electrons, donates 
(¤êüŸÖÖŸÖ) ŸµÖÖ ¯Ö¤üÖ£ÖÖÕ®ÖÖ reducing agent ØÛú¾ÖÖ reductant ´ÆüÞÖŸÖÖŸÖ. 
•Öë¾ÆüÖ ‹ÜÖÖ¤üß species, reducing agent †ÃÖŸÖê, ŸÖë¾ÆüÖ ŸµÖÖŸÖß»Ö 
Ûú´ÖßŸÖ-Ûú´Öß ‹ÛúÖ atom “ÖÖ ŸÖ¸üß oxidation number ¾ÖÖœüŸÖÖê. 
Reducing agent ÆüÖ ¯Ö¤üÖ£ÖÔ ¤ãüÃÖ·µÖÖ ¯Ö¤üÖ£ÖÖÔ“Öê reduction Ûú¸üŸÖÖê, ´ÖÖ¡Ö 
ŸµÖÖ“Ö¾ÖêôêûÃÖ Ã¾ÖŸÖ„ oxidise ÆüÖêŸÖÖê. 
 
Conductors (¾ÖÖÆüÛú)- •µÖÖ ¯Ö¤üÖ£ÖÖÔŸÖã®Ö electricity (×¾ÖªãŸÖ¿ÖŒŸÖß) 
¯ÖÖšü¾ÖŸÖÖ µÖêŸÖê, ØÛú¾ÖÖ ŸµÖÖŸÖã®Ö electricity “Öê ¾ÖÆü®Ö ÆüÖêŸÖê, ŸµÖÖ ¯Ö¤üÖ£ÖÖÕ®ÖÖ 
conductors ´ÆüÞÖŸÖÖŸÖ. 
Conductors “Öê ¾ÖÝÖáÛú¸üÞÖ ¤üÖê®Ö ¯ÖÏÛúÖ¸üÖ´Ö¬µÖê Ûêú»Öê •ÖÖŸÖê.  
i) Electronic conductors (×¾ÖªãŸÖ ¾ÖÖÆüÛú)- ×¤ü»Öê»µÖÖ potential 
(×¾ÖªãŸÖ ³ÖÖ¸üÖ´Öãôêû), •µÖÖ conductors ´Ö¬Öã®Ö electricity “Öê ¾ÖÆü®Ö Æêü £Öê™ü 
electrons “µÖÖ ¾ÖÆü®ÖÖŸÖã®Ö ÆüÖêŸÖê, ŸµÖÖ conductors »ÖÖ electronic 
conductors ´ÆüÞÖŸÖÖŸÖ. 
ii) Electrolytic conductors (×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öß ¾ÖÖÆüÛú)- •µÖÖ 
conductors ´Ö¬µÖê conductors (¾ÖÆü®Ö) Æêü positive (¬Ö®Ö) †Ö×ÞÖ 
negative (ŠúÞÖ) ions “µÖÖ migration (Ã£ÖÖ®ÖÖÓŸÖ¸üÞÖÖ´Öãôêû) ÆüÖêŸÖê, ŸµÖÖ 
conductors »ÖÖ electrolytic conductors ´ÆüÞÖŸÖÖŸÖ. 
 
i) Electrolytes (×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öß)- •µÖÖ ¯Ö¤üÖ£ÖÖÔ“µÖÖ aqueous 
solution (•Ö»ÖßµÖ ¦üÖ¾ÖÞÖÖ“Öß) conductivity ×Æü ¯ÖÖÞµÖÖ“µÖÖ 
conductivity ¯ÖêõÖÖ ÜÖã¯Ö •ÖÖÃŸÖ †ÃÖŸÖê, ŸµÖÖ ¯Ö¤üÖ£ÖÖÕ®ÖÖ electrolytes 
´ÆüÞÖŸÖÖŸÖ. 
ii) Non-electrolytes (×¾ÖªãŸÖ †®Ö¯Ö‘Ö™ü®Öß)- •µÖÖ ¯Ö¤üÖ£ÖÖÔ“µÖÖ 
aqueous solution “Öß conductivity ×Æü ¯ÖÖÞµÖÖ“µÖÖ conductivity 
‹¾Öœüß †ÃÖŸÖê, †¿ÖÖ ¯Ö¤üÖ£ÖÖÕ®ÖÖ non-electrolytes †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
 
Dissociation (×¾Ö“Ö¸üÞÖÖ¾Ö¹ý®Ö) electrolytes “Öê ×¾Ö³ÖÖ•Ö®Ö ¤üÖê®Ö ¯ÖÏÛúÖ¸êü 
ÆüÖêŸÖê. 
a) Strong electrolytes (¯ÖÏ²Ö»Ö ×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öß)- •Öê ¯Ö¤üÖ£ÖÔ 
aqueous solution ´Ö¬µÖê ¯ÖãÞÖÔ¯ÖÞÖê ionize (†ÖµÖ®Öß³Ö¾Ö®Ö) ÆüÖêŸÖÖŸÖ, ŸµÖÖ 
¯Ö¤üÖ£ÖÖÕ®ÖÖ strong electrolyte ´ÆüÞÖŸÖÖŸÖ. 
b) Weak electrolyte (¤ãüü²ÖÔ»Ö ×¾ÖªãŸÖ †¯Ö‘Ö™ü®Öß)- •Öê ¯Ö¤üÖ£ÖÔ 
aqueous solution ´Ö¬µÖê †ÝÖ¤üß £ÖÖê›ü¶Ö ¯ÖÏ´ÖÖÞÖÖŸÖ ionize ÆüÖêŸÖÖŸÖ, ŸµÖÖ 
¯Ö¤üÖ£ÖÖÕ®ÖÖ weak electrolyte †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
 
i) Resistance (¸üÖê¬Ö)- solution ´Ö¬µÖê current “µÖÖ ¾ÖÆü®ÖÖ»ÖÖ ÆüÖêÞÖÖ¸üÖ 
hindrance (†›ü£ÖôûÖ) ´ÆüÞÖ•Öê“Ö resistance ÆüÖêµÖ. ŸÖÖê R ÊÖ †õÖ¸üÖ®Öê 
¤ü¿ÖÔ×¾ÖŸÖÖŸÖ. 
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Q.42 Explain graphically the effect of temperature 
on the rate of reaction. 
 
Ans: Effect of temperature on the rate of reaction: 
i) The average kinetic energy of molecules is 
proportional to temperature. 
ii) At a given temperature, the fraction of molecules 
with their kinetic energy equal to or greater than Ea 
may lead to the product. 
iii) With an increase of temperature, the fraction of 
molecules having their energies (Ea) would increases. 
The rate of the reaction thus would increase. 
iv) This is depicted by plotting a fraction of molecules 
with given kinetic energy versus kinetic energy for two 
different temperature T1 and T2 (T2 > T1) . The area is 
the same at T1 and T2. 
v) The entire shaded area which represented a fraction 
of molecules with kinetic energy exceeding Ea is larger 
at T2than at T1 (T2 > T1). 
vi) This indicates that a fraction of molecules 
possessing energies larger than Ea  increase with 
temperature. The rate of reaction increases accordingly. 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.8 Effect of catalyst on the rate of reaction 
 
Q.43 What is a catalyst? Give an example. 
 
Ans: Catalyst: A catalyst is a substance added to the 
reactant that increases the rate of the reaction without 
itself being consumed in the reaction. 
 
e.g. MnO2 is the catalyst in the reaction;  

2KClO3(s) + 3O2(g)
        MnO2        
→         2KCl(s)  

 
Q.44 How catalyst increases the rate of reaction? 
Explain with the help of potential energy diagram 
for catalyzed and uncatalyzed reactions.    
                                                                                                     
 

Ans: i) A catalyst provides alternative pathway 
associated with lower activation energy. 
ii) The potential energy diagram compares the potential 
energy barriers for the catalyzed and uncatalysed 
reactions. The barrier for uncatalysed reaction (Ea) is 
larger than that for the same reaction in the presence of 
a catalyst (Ea). 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii) Consider the decomposition of H2O2 in aqueous 
solution catalysed by I− ions 
 

2H2O2(l)
       I−       
→     2H2O(l) + O2(g). 

 
iv) At room temperature the rate of reaction is slower 
in the absence of catalyst with its activation energy 
being 76 kJ mol−1. In the presence of catalyst, iodide ion 
(I−), the reaction is faster since the activation energy 
decreases to 57 kJ mol−1. 
 
Q.45 Explain graphically the effect of catalyst on the 
rate of reaction. 
 
Ans: Effect of catalyst on the rate of reaction: 
 
 
 
 
 
 
 
 
 
 
 
 
i) A catalyst lowers the threshold energy. 
ii) Consequently, more molecules acquire the minimum 
amount of energy and tend to cross the energy barrier. 
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Q.45 Explain: Oxoacids of sulfur. 
Q.45 Draw structures of the following compounds 
peroxy disulphuric acid           (Feb/March-2023)-1M 
                                                            (Feb/March-2024)-1M 
 
Ans: Oxoacids of sulfur: 
Sulfur forms a number of oxoacids. Some of them are 
unstable and cannot be isolated. They are known to 
exist in aqueous solutions or in the form of their salts. 
Some important oxoacids of sulfur and their structures 
are given below: 
 

i Sulfurous acid,H2SO3  

 
ii Sulfuric acid, H2SO4 

 
iii Disulfuric acid or  

pyrosulfuric acid, 
H2S2O7 

 
iv Peroxymonosulfuric 

acid, H2SO5 

 
v Peroxydisulfuric acid, 

H2S2O8 

 
vi Thiosulfuric acid, 

H2S2O3 

 
 
Q.46 What is the oxidation state of ‘S’ in 𝐇𝟐𝐒𝐎𝟒? 
 
Ans: (Oxidation number of H) +
(Oxidation number of S) + (Oxidation number of O) =
0 
2 × (+1) + (Oxidation number of S) + 4 × (−2) = 0 

Oxidation number of S + 2 − 8 = 0 
Hence, oxidation number of ‘S’ in H2SO4 = +𝟔 
 
Q.47 Write the names and structural formulae of 
oxoacids of chlorine. 

Q.47 Draw structures of the following compounds 
chloric acid                                     (Feb/March-2023)-1M 
 
Ans:  

i Hypochlorous acid, 
HOCl  

ii Chlorous acid, HOClO 
or HClO2 

 
iii Chloric acid, HClO3 

 
iv Perchloric acid, HClO4 

 
 
7.9 Oxygen and compounds of oxygen 
 
Q.48 How is dioxygen prepared in laboratory from 
𝐊𝐂𝐥𝐎𝟑?                
                                                                                                    OR 
Q.48 How is oxygen prepared by Laboratory 
method. 
 
Ans: Laboratory method: In the laboratory dioxygen 
can be prepared very conveniently by heating a mixture 
of KClO3 (4 parts) in a hard tube to about 420K. The gas 
thus produced may be collected by the downward 
displacement of water. 
 

2KClO3             
420K

MnO2
→    

               2KCl        +        3O2  

Potassium chloride                                                                                        Dioxygen 

 
MnO2 acts as catalysts. In the absence of manganese 
dioxide, the thermal decomposition of KClO3requires 
temperature of 670K - 720K. MnO2 lowers it to about 
420K. 
 
Q.49 How is dioxygen prepared in laboratory from 
following compounds? 
i) 𝐀𝐠𝟐𝐎                ii) HgO             iii) PbO2             iv) 𝐇𝟐𝐎𝟐 
 
Ans: i) Thermal decomposition of 𝐀𝐠𝟐𝐎: 
 

2Ag2O(s)           
620K
→              4Ag(s)          +         O2(g)  

Silver oxide                                                                                                         Dioxygen 

ii) Thermal decomposition of 𝐇𝐠𝐎: 
 

2HgO(s)                 
720K
→           2Hg(l)          +         O2(g)  

Mercuric oxide                                                                                                      Dioxygen 
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Q.37 Write note on: Optical isomer (or 
enantiomers).  
 
Ans: Optical isomer: Optical isomers are also called as 
enantiomers.  
i) The complex molecules or ions that are 
nonsuperimposable mirror images of each other are 
enantiomers.  
ii) The nonsuperimposable mirror images are chiral. 
 
v) Optical isomers in octahedral complexes:  
e.g. [Co(en)3]

3+ 

 
vi) Octahedral complexes existing as both geometric 
and optical isomers. e.g. [PtCl2(en)2]

2+  
 
1) Cis isomer of the complex show optical isomerism. 
  

 
2) Trans isomer of [PtCl2(en)2]

2+does not show optical 
isomerism as it has a plane of symmetry.  
 

                                 
vii) Square planar complexes do not show enantiomers 
since they have mirror plane and axis of symmetry.  
 
Q.38 Draw isomers in each of the following 
i) 𝐏𝐭(𝐍𝐇𝟑)𝟐𝐂𝐥𝐍𝐎𝟐              ii) 𝐑𝐮(𝐍𝐇𝟑)𝟒𝐂𝐥𝟐 
iii) [𝐂𝐫(𝐞𝐧𝟐)𝐁𝐫𝟐]

+ 
 
Ans: i) Cis and trans isomers of  𝐏𝐭(𝐍𝐇𝟑)𝟐𝐂𝐥𝐍𝐎𝟐  
 

           
 
ii) 𝐑𝐮(𝐍𝐇𝟑)𝟒𝐂𝐥𝟐 
Cis and trans isomers of Ru(NH3)4Cl2 
 

         
 
iii) [𝐂𝐫(𝐞𝐧𝟐)𝐁𝐫𝟐]

+ 
a) Cis and trans isomer of [𝐂𝐫(𝐞𝐧𝟐)𝐁𝐫𝟐]

+ 
 

          
 
Q.39 Draw geometric isomers and enantiomers of 
the following complexes.  
i) [𝐏𝐭(𝐞𝐧)𝟑]

𝟒+                       ii) [𝐏𝐭(𝐞𝐧𝟐)𝐂𝐥𝐁𝐫]
𝟐+ 

 
Ans: i) [𝐏𝐭(𝐞𝐧)𝟑]

𝟒+  shows only enantiomers as 
follows:  

              
 
ii) Geometric isomers of  [𝐏𝐭(𝐞𝐧𝟐)𝐂𝐥𝐁𝐫]

𝟐+ 

 
 
iii) Enantiomers of [𝐏𝐭(𝐞𝐧𝟐)𝐂𝐥𝐁𝐫]

𝟐+ 
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Q.8 What are phenols? How are they classified?  
 
Ans: Phenols: Phenols are organic aromatic, hydroxyl 
compounds, in which one or more hydroxyl (—OH) 
groups are directly attached to the aromatic nucleus (i.e., 
benzene like ring). It is represented as Ar — OH.  
 

                  
 
Phenols are classified as follows:  
The classification depends upon the presence of one, 
two or three hydroxyl groups attached to aromatic ring.  
 
i) Monohydric phenols: They contain one hydroxyl 
groups. 
 

                
 
ii) Dihydric phenols: They contain two hydroxyl 
groups. 

     
 
iii)Trihydric phenols: They contain three hydroxyl 
groups. 

 

 
Q.9 How are monohydric alcohols classified? 
 
Ans: Classification of monohydric alcohols: 

Monohydric alcohols are further classified on the basis 
of hybridization of the carbon atom to which hydroxyl 
group is attached. 
 
i) Alcohols containing 𝐂𝐬𝐩𝟑 − 𝐎𝐇  bond: In these 

alcohols, -OH group is attached to sp3  hybridised 
carbon atom of an alkyl, allyl or benzylic group.  
 
They are further classified as primary, secondary 
and tertiary alcohols. 
a) Alkyl alcohols: 
1) In this type o f alcohols, –OH group (hydroxyl group) 
is attached to sp3 hybridised carbon atom of an alkyl 
group. 
2) They are further classified on the basis of the nature 
of carbon atom (10, 20, 30) to which hydroxyl group is 
attached. 
 
i) Primary (𝟏𝟎) alcohols: The hydroxyl (−OH) group 
is attached to a primary carbon atom. 
 
        H         Primary carbon 
         | 
R − C − OH  
         | 
        H 
  1° alcohol 

 
ii) Secondary (𝟐𝟎)  alcohols: The hydroxyl (−OH) 
group is attached to a secondary carbon atom. 
 
        R         Secondary carbon 
         | 
R − C − OH  
         | 
        H 
   2° alcohol 

 

iii) Tertiary (𝟑𝟎)   alcohols: The hydroxyl (−OH) 

group is attached to tertiary carbon atom. 
 
        R         Tertiary carbon 
         | 
R − C − OH  
         | 
        R 
   3° alcohol 
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Tertiary alcohols “Öê oxidation ÃÖÆü•Ö×¸üŸµÖÖ ÆüÖêŸÖ ®ÖÖÆüß, ŸµÖÖÃÖÖšüß 
strong oxidizing agent CrO3  ØÛú¾ÖÖ KMnO4  “µÖÖ ÃÖÖ×®Ö¬µÖÖŸÖ 
ŸµÖÖ“Öê oxidation Ûêú»Öê •ÖÖŸÖê. 
¯ÖÏ¿®ÖÖŸÖß»Ö reaction ´Ö¬µÖê tert Butyl alcohol “Öê oxidation ÆüÖê‰ú®Ö 
2-methylpropene ×´ÖôûŸÖê, ¯Öã®ÆüÖ 2-methylpropene “Öê oxidation 
ÆüÖê‰ú®Ö Acetone ×´ÖôûŸÖÖê. ¯Öã®ÆüÖ Acetone “Öê oxidation ÆüÖê‰ú®Ö 
Acetic acid ×´ÖôûŸÖê, µÖÖ»ÖÖ“Ö tertiary alcohol “Öê oxidation 
´ÆüÞÖŸÖÖŸÖ. ¯ÖÏ¿®ÖÖŸÖß»Ö ÃÖ¾ÖÔ reactions “Öê ®Öß™ü ×®Ö¸üßõÖÞÖ Ûú¹ý®Ö ÃÖ´Ö•ÖÖ¾Öã®Ö 
‘µÖÖ. 
 
i) Phenol “Öê Bromination ´ÆüÞÖ•Öê“Ö ŸµÖÖ“Öß reaction bromine 
water ²Ö¸üÖê²Ö¸ü Ûú´Öß temperature »ÖÖ Ûêú»µÖÖ¾Ö¸ü 2, 4, 6 
tribromophenol ŸÖµÖÖ¸ü ÆüÖêŸÖê. ¾Ö¸üß»Ö ¯ÖÏ¿®ÖÖŸÖß»Ö reaction ¯ÖÆüÖ.  
ii) •Öë¾ÆüÖ phenol “Öß Br2  (organic solvent “µÖÖ Ã¾Ö¹ý¯ÖÖŸÖß»Ö) 
´ÆüÞÖ•Öê“Ö CS2, CCl4  ØÛú¾ÖÖ CHCl3  “µÖÖ ˆ¯Ö×Ã£ÖŸÖßŸÖ 273 K 
temperature »ÖÖ reaction ‘Ö›ü×¾Ö»µÖÖ®ÖÓŸÖ¸ü ortho-bromophenol 
†Ö×ÞÖ para bromophenol µÖÖÓ“Öê ×´ÖÁÖÞÖ ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
iii) Phenol “Öß conc.H2SO4 ²Ö¸üÖê²Ö¸ü 298 K ÊÖ temperature »ÖÖ 
reaction ÆüÖê‰ú®Ö ortho-phenol sulphonic acid ŸÖµÖÖ¸ü ÆüÖêŸÖê. ŸÖÃÖê“Ö 
phenol “Öß conc.  H2SO4 ²Ö¸üÖê²Ö¸ü 373K ÊÖ temperature »ÖÖ 
para-phenol sulphonic acid ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
iv) phenol “Öß dilute HNO3  ²Ö¸üÖê²Ö¸ü room temperature »ÖÖ 
reaction ‘Ö›ü×¾Ö»µÖÖ¾Ö¸ü ortho-nitrophenol †Ö×ÞÖ para-
nitrophenol µÖÖÓ“Öê ×´ÖÁÖÞÖ ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
v) Phenol “Öß hot †Ö×ÞÖ conc.  HNO3  ²Ö¸üÖê²Ö¸ü conc.H2SO4“µÖÖ 
ˆ¯Ö×Ã£ÖŸÖ reaction ‘Ö›ü¾Öã®Ö †ÖÞÖ»µÖÖ¾Ö¸ü picric acid ´ÆüÞÖ•Öê“Ö 
2,4,6, Tri-nitrophenol ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
 
i) Kolbes reaction (ÛúÖê»²ÖÃÖ †×³Ö×ÛÎúµÖÖ): phenoxide ion †Ö×ÞÖ 
carbon dioxide µÖÖÓ“µÖÖŸÖß»Ö electrophilic substitution reaction 
×Ûú, •µÖÖŸÖã®Ö ortho-Hydroxy benzoic acid ×´ÖôûŸÖê, ŸµÖÖ reaction 
»ÖÖ kolbes reaction ´ÆüÞÖŸÖÖŸÖ. 
ÃÖã¹ý¾ÖÖŸÖß»ÖÖ phenol “Öß NaOH ²Ö¸üÖê²Ö¸ü reaction ÆüÖê‰ú®Ö phenoxide 
ion ŸÖµÖÖ¸ü ÆüÖêŸÖê, ŸµÖÖ®ÖÓŸÖ¸ü phenoxide ion ´ÆüÞÖ•Öê“Ö sodium 
phenoxide “Öê carbon dioxide ²Ö¸üÖê²Ö¸ü electrophilic 
substitution ÆüÖê‰ú®Ö ortho-hydroxy benzoic acid ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
¯ÖÏ¿®ÖÖŸÖß»Ö reaction ¯ÖÆüÖ. 
ii) Reimer-Tiemann reaction (× ü̧´Ö¸ü-™üÖµÖ´Ö®Ö †×³Ö×ÛÎúµÖÖ): 
•Öë¾ÆüÖ phenol Æêü chloroform ²Ö¸üÖê²Ö¸ü sodium hydroxide “µÖÖ 
ˆ¯Ö×Ã£ÖŸÖßŸÖ ×´ÖÃÖôû»Öê †ÃÖŸÖÖ, -CHO group ÆüÖ benzene ring “µÖÖ 
ortho position »ÖÖ •ÖÖŸÖÖê, ŸµÖÖ´Öãôêû ÊÖ reaction »ÖÖ Reimer-
Tiemann reaction †ÃÖê ´ÆüÞÖŸÖÖŸÖ. ×®Ö´ÖÖÔÞÖ —ÖÖ»Öê»µÖÖ Intermediate 
“Öê alkali “µÖÖ ˆ¯Ö×Ã£ÖŸÖßŸÖ hydrolysis Ûêú»µÖÖ¾Ö¸ü salicylaldehyde 
ŸÖµÖÖ¸ü ÆüÖêŸÖê. ¯ÖÏ¿®ÖÖŸÖß»Ö reaction ¯ÖÆüÖ. 
 

i) •Öë¾ÆüÖ phenol Æêü zinc dust ²Ö¸üÖê²Ö¸ü ŸÖÖ¯Ö¾Ö»µÖÖ¾Ö¸ü ŸµÖÖ“Öê ¹ý¯ÖÖÓŸÖ ü̧ 
benzene ´Ö¬µÖê ÆüÖêŸÖê. 
ii) Phenol “Öê chromic acid (Na2Cr2O7) ²Ö¸üÖê²Ö¸ü H2SO4  “µÖÖ 
ˆ¯Ö×Ã£ÖŸÖßŸÖ oxidation Ûêú»µÖÖ¾Ö¸ü benzaquinone ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
iii) •Öë¾ÆüÖ phenol “Öß hot †Ö×ÞÖ conc. HNO3  ²Ö¸üÖê²Ö¸ü 
conc. H2SO4  “µÖÖ ˆ¯Ö×Ã£ÖŸÖßŸÖ reaction Ûêú»Öß †ÃÖŸÖÖ, ×¯Ö¾ÖóµÖÖ 
¸ÓüÝÖÖ“Öê picric acid ´ÆüÞÖ•Öê“Ö Trinitrophenol ŸÖµÖÖ¸ü ÆüÖêŸÖê. 
ŸÖß®Ö ×Æü reactions, ¯ÖÏ¿®ÖÖ´Ö¬µÖê ×¤ü»µÖÖ †ÖÆêüŸÖ, ŸµÖÖ“Öê ¾µÖ¾Ö×Ã£ÖŸÖ 
†¾Ö»ÖÖêÛú®Ö Ûú¹ý®Ö »ÖõÖÖŸÖ šêü¾ÖÖ. 
 
ÊÖ reactions ´Ö¬µÖê simple ŸÖÃÖê“Ö mixed ethers “Öß ×®ÖÙ´ÖŸÖß ÆüÖêŸÖê. 
i) •Öë¾ÆüÖ methyl iodide Æêü alcoholic sodium methoxide ²Ö¸üÖê²Ö¸ü 
heating Ûêú»µÖÖ¾Ö¸ü dimethyl ether ×´ÖôûŸÖê. 
ii) methyl iodide Æêü sodium ethoxide ²Ö¸üÖê²Ö¸ü heating Ûêú»µÖÖ¾Ö ü̧ 
ethyl methyl ether ×´ÖôûŸÖê. 
iii) Ethyl bromide Æêü sodium ethoxide ²Ö¸üÖê²Ö¸ü heating 
Ûêú»µÖÖ¾Ö¸ü diethyl ether ×´ÖôûŸÖê. 
Williamsons method ´Ö¬µÖê alkyl halide ´Ö¬Öß»Ö halogen atom 
“Öê nucleophile «üÖ¸êü replacement ÆüÖêŸÖê, ŸµÖÖ´Öãôêû ÊÖ reaction »ÖÖ 
Williamsons synthesis ´ÆüÞÖŸÖÖŸÖ. 
 
1) Anisole “Öê bromine †Ö×ÞÖ acetic acid ²Ö¸üÖê²Ö¸ü bromination, 
FeBr3 ÊÖ catalyst “µÖÖ ˆ¯Ö×Ã£ÖŸÖßŸÖ Ûêú»µÖÖ¾Ö¸ü †®ÖãÛÎú´Öê p-
Bromoanisole †Ö×ÞÖ O-Bromoanisole ×´ÖôûŸÖÖŸÖ. 
2) Anisole “Öê nitration Æêü nitrating mixture ´ÅÞÖ•Öê“Ö 
conc.HNO3  †Ö×ÞÖ conc.H2SO4  ÃÖÖê²ÖŸÖ Ûêú»µÖÖ¾Ö¸ü 2-
nitroanisole †Ö×ÞÖ 4-nitroanisole ×´ÖôûŸÖê. 
3) Friedel- crafts reaction ´ÆüÞÖ•Öê“Ö anisole “Öê alkylation ÆüÖêµÖ. 
µÖÖ´Ö¬µÖê anisole “Öß methyl chloride (chloromethane) ²Ö¸üÖê²Ö¸ü 
anhydrous aluminium chloride (anhy. AlCl3) “µÖÖ ˆ¯Ö×Ã£ÖŸÖßŸÖ 
reaction Ûêú»µÖÖ¾Ö¸ü 2-methoxytoluene †Ö×ÞÖ 4-
methoxytoluene ŸÖµÖÖ¸ü ÆüÖêŸÖÖŸÖ. 
4) Friedel- crafts acylation reaction ´Ö¬µÖê anisole “Öß acetyl 
chloride ²Ö¸üÖê²Ö¸ü anhydrous AlCl3  ÊÖ catalyst “µÖÖ ˆ¯Ö×Ã£ÖŸÖßŸÖ 
reaction Ûêú»µÖÖ¾Ö¸ü 2- methoxyacetophenone †Ö×ÞÖ 4-
methoxyacetophenone ŸÖµÖÖ¸ü ÆüÖêŸÖÖŸÖ. 
¯ÖÏ¿®ÖÖŸÖß»Ö ÃÖ¾ÖÔ reactions ÃÖ´Ö•Öã®Ö ‘Öê‰ú®Ö »ÖõÖÖŸÖ šêü¾ÖÖ. 
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†¿ÖÖ“Ö ¯ÖÏÛúÖ¸êü ... 
 

ÃÖ¾ÖÔ Topics “µÖÖ ÃÖ¾ÖÔ ¯ÖÏ¿®ÖÖÓ“Öß ˆ¢Ö¸êü †ÝÖÖê¤ü ü̧ English 

´Ö¬µÖê ×¤ü»Öß †ÃÖæ®Ö ŸµÖÖ“Öê Ã¯ÖÂ™üßÛú¸üÞÖ Scientific 

´Ö¸üÖšüß´Ö¬µÖê ×¤ü»Öê †ÖÆêü... 

 

ˆ³µÖÖ ´ÖÆüÖ¸üÖÂ™üÒÖŸÖ †ÃÖÖ ‹ÛúÆüß ×¾ÖªÖ£Öá ¸üÖÆüÞÖÖ¸ü ®ÖÖÆüß 

Ûúß, ŸµÖÖ»ÖÖ ÃÖ´Ö•ÖÞÖÖ¸ü ®ÖÖÆüß.. 

 

 ÃÖ¾ÖÖÕ®ÖÖ ÃÖ¾ÖÔ ÃÖ´Ö•ÖÞÖÖ¸ü...  

 ÃÖ¾ÖÔ•ÖÞÖ ÃÖ¾ÖÔ ×»Ö×ÆüÞÖÖ¸ü...  

 ´ÖÖŒÃÖÔ/ –ÖÖ®Ö ÃÖ¾ÖÖÕ“Öê ¾ÖÖœüÞÖÖ¸ü... 

 –ÖÖ®Ö ¾ÖÖœü»µÖÖ®Öê ²Öê¸üÖê•ÖÝÖÖ¸üß Ûú´Öß ÆüÖêÞÖÖ¸ü... 

 ¯ÖÖšüÖÓŸÖ¸ü/ ‘ÖÖêÛú´Ö¯Ö¼üß Ûúºþ®Ö ÛúÖÆüßÆüß ˆ¯ÖµÖÖêÝÖ 

®ÖÖÆüß... 

 

µÖÖÃÖÖšüß ±úŒŸÖ –ÖÖ®Ö¤üÖ“Öß ¯ÖãÃŸÖÛêú 

 

¯ÖãÃŸÖÛú ´ÖÖÝÖÞÖßÃÖÖšüß ÃÖÓ¯ÖÛÔú - 9657961490 

 

†Ö•Ö“Ö ÃÖÓ¯ÖÛÔú Ûú¸üÖ.. 
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