
www.su
ra

bo
ok

s.c
om

XI - Standard

SURA PUBLICATIONS
Chennai

Salient Features :

 Updated as per the Revised Edition of Textbooks (Vol. I & II) 2017-18

 Complete 2 & 3 marks textual questions along with exhaustive 
additional questions & answers for all chapters.

 Useful for Public  Exam. 2018.

Sigaram ThOduvOm 

Chemistry

New

Marks
Questions & AnswersTA

RG
ET

2 & 3

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net

NIRANJANA
Stamp



www.su
ra

bo
ok

s.c
om

(ii)

2017 - 18 Edition
© Reserved with Publishers

ISBN : 978-93-81650-61-5
Code No. : SG 184 

Also available for Std. - XII Guides 
and Previous Year 
Question Banks

Head Office:
1620, ‘J’ Block, 16th Main Road, 
Anna Nagar, Chennai - 600 040.

Phones: 044-26162173, 26161099.  
Mob : 81242 01000/ 81243 01000 

 Fax : (91) 44-26162173
e-mail : orders @surabooks.com
website : www.surabooks.com

 Sura’s English Guide

 Sura’s Mathematics Guide (EM & TM)

 Sura’s Physics (EM & TM)

 Sura’s Chemistry (EM & TM)

 Sura’s Biology (EM / TM)

 Sura’s Computer Science (EM & TM)

 Sura’s Economics (EM / TM)

 Sura’s Commerce (EM / TM)

 Sura’s Accountancy (EM / TM)

 Sura’s Business Maths (EM / TM)

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

(iii)

TO ORDER WITH US
SCHOOLS and TEACHERS:

We are grateful for your support and patronage to ‘SURA 
PUBLICATIONS’

Kindly prepare your order in your School letterhead and send 
it to us. 

For Orders contact: 81242 01000 / 81243 01000

DIRECT DEPOSIT

A/c Name : Sura Publications
Our A/c No. : 36550290536
Bank Name : STATE BANK OF INDIA
Bank Branch : Padi
IFSC : SBIN0005083

A/c Name : Sura Publications
Our A/c No. : 21000210001240 
Bank Name : UCO BANK
Bank Branch : Anna Nagar West
IFSC : UCBA0002100

A/c Name : Sura Publications
Our A/c No. : 6502699356
Bank Name : INDIAN BANK
Bank Branch : Asiad Colony
IFSC : IDIB000A098

A/c Name : Sura Publications
Our A/c No. : 1154135000008804
Bank Name : KARUR VYSYA BANK
Bank Branch : Anna Nagar 
IFSC : KVBL0001154

After Deposit, please send challan and order to our address.
email : orders@surabooks.com / Whatsapp : 81242 01000

DEMAND DRAFT / CHEQUE
Please send Demand Draft / cheque in favour of ‘SURA 

PUBLICATIONS’ payable at Chennai.  
The Demand Draft / cheque should be sent with your order in 

School letterhead.

STUDENTS : 
Order via Money Order (M/O) to

SURA PUBLICATIONS
1620, ‘J’ Block, 16th Main Road, Anna Nagar,

Chennai - 600 040.
Phones : 044-26162173, 26161099.

Mobile : 96001 75757/ 81242 01000/81243 01000
email : orders@surabooks.com    Website : www.surabooks.com

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

(iv)

CONTENTS
VOLUME - I

Inorganic Chemistry

1. Chemical Calculations ....................................... 1 - 11

2. General Introduction to Metallurgy .................. 12 - 17

3. Atomic Structure - I  ......................................... 18 - 26

4. Periodic Classification - I  ................................. 27 - 36

5. Group 1 s-Block Elements  .............................. 37 - 47

6. Group 2 s Block Elements  .............................. 48 - 54

7. p-Block Elements ............................................. 55 - 65

Physical Chemistry

8. Solid State - I ................................................... 66 - 71

9. Gaseous State - I  ............................................ 72 - 78

VOLUME - II

Physical Chemistry

10. Chemical Bonding   ......................................... 79 - 90
11. Colligative Properties ....................................... 90 - 95

12. Thermodynamics - I ...................................... 95 - 102

13. Chemical Equilibrium - I .............................. 103 - 109

14. Chemical Kinetics - I .................................... 110 - 115

Organic Chemistry

15. Basic Concepts of Organic Chemistry .......... 115 - 125

16. Purification of Organic Compounds ............. 125 - 130

17. Detection and Estimation of Elements ......... 130 - 134

18. Hydrocarbons .............................................. 134 - 146

19. Aromatic Hydrocarbons .............................. 146 - 151

20. Organic Halogen Compounds ..................... 151 - 156

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

CHEMISTRY
11th Standard

UNIT - 1
CHEMICAL CALCULATIONS

Textual Questions

I. Three Mark Questions:

1. Can two different compounds have same molecular formula? 
Illustrate your answer with two examples.
Yes. Isomers can have same molecular formula but different 
structural arrangements.
Eg.  Ethanol (C2H5OH) and dimethyl ether (CH3 – O – CH3)

2. What are the informations conveyed by a chemical equation ?
The informations conveyed by a chemical equation are,
(i)  Reactants and products taking part in the chemical reaction.
(ii)  Conditions for a reaction such as temperature, pressure, 

catalyst etc.
(iii) Nature of the products.
(iv)  Amount of reactants required and amount of products formed 

in terms of grams, number of moles, number of atoms etc.
3. Balance the following equations
 i. Fe + H2O → Fe3O4 + H2

 ii. Fe2 (SO4)3 + NH3 + H2O → Fe(OH)3 + (NH4)2 SO4

 iii. KMnO4 + H2SO4 → K2SO4 + MnSO4 + H2O + O2

 iv. K2Cr2O7 + H2SO4 → K2SO4 + Cr2(SO4)3 + H2O + O2

 i. 3Fe + 4H2O → Fe3O4 + 4H2

 ii. Fe2 (SO4)3 + 6NH3 + 6H2O → 2Fe(OH)3 + 3(NH4)2 SO4

 iii. 4KMnO4 + 6H2SO4 → 2K2SO4 + 4MnSO4 + 6H2O + 5O2

 iv. 2K2Cr2O7 + 8H2SO4 → 2K2SO4 + 2Cr2(SO4)3 + 8H2O + 3O2

[1]
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2 Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target

Other Important Questions

I. Two Marks Questions:

1.  List down the steps for writing the molecular formula of a 
compound.

 (i) Calculate the empirical formula
 (ii) Find out the empirical formula mass

 (iii) n =
Molecular mass

Emperical formula mass
∵molecular mass = 2 Vapour denisty×[ ]

 (iv) Molecular formula = n  Empirical formula

2.  Calculate the Molecular formula of the compound using 
the data given below. Empirical formula = C2H4O ; Vapour 
Density = 44

 Solution:-
 (i) Empirical formula mass = 12  2 + 1  4 + 16  1 = 44
  Molecular mass  = 2 vapour density
      = 2 × 44 = 88

 (ii) n = = =
Molecular mass

Empirical formula mass
88
44

2

 (iii) Molecular formula = Empirical formula  n 
      = C2H4O  2 = C4H8O2

3.  Write a short note on general rules for assigning oxidation 
number to an atom.

	 (i)	 	The	oxidation	number	of	fluorine	is	–1	in	all	its	compounds.
 (ii)  The oxidation number of the element in the free state is 

always zero. 
  Eg: Oxidation number of  Cl2 = 0
 (iii)  The oxidation number of hydrogen in all its compounds is 

+1 but in metal hydrides, the oxidation number of H is –1
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Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target 3

4.  Identify the oxidising and reducing agent from the following 
equation,

 H2S + Br2 → 2HBr + S
 Solution:-

  

  Decrease in Oxidation 
Number  

           
+1 -2 

H2S +
  0 

Br2 → +
   0 
    S 

      

+1 -1 
2HBr

    
  Increase in oxidation 

Number  

  In the above reaction
  H2S is reducing agent
  Br2 is oxidising agent
5.  What are the methods involved in determination of equivalent 

masses of elements?
 (i) Hydrogen displacement method
 (ii) Oxide method
 (iii) Chloride method
 (iv) Metal displacement method
6.  What are the types of oxide methods? Give one example for 

each?
 Direct Method Eg: Magnesium
 Indirect Method Eg: Copper
7.  How will you determine the equivalent mass of an element by 

oxide method?
 Mass of the element taken  = w1g
 Mass of the oxide of the element  = w2g
 Mass of oxygen  = (w2 – w1)g
 (w2 – w1)g of oxygen has combined with w1g of metal

  ∴ 8g of oxygen will combine with
w

w w
1

2 1−
× 8
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UNIT - 2

GENERAL INTRODUCTION TO METALLURGY

Textual Questions

I. Two Marks Questions:

1. Distinguish between ore and mineral with suitable example.

 

S.No. Ore Mineral
1. The mineral  f rom 

which the metal can be 
readily	 and	profitably	
extracted is known as 
ore.

The natural material in 
which the metal and their 
compounds occur in earth 
is known as mineral.

2. All ores are minerals. All minerals are not ores.
3. Ex. Bauxite is an ore 

of aluminium.
Clay is a mineral

2. What are the elements obtained from sea water source?

 Four elements such as Na, Mg, Cl2 and Br2 can be extracted from 
the oceans or salt brines, where they are present as monoatomic 
ions (Na+, Mg2+, Cl–, Br–).  

3. What are the different methods of concentration of ores?

 (i) Hydraulic washing or gravity separation

 (ii) Froth flotation

 (iii) Electromagnetic separation

 (iv) Chemical method. 

4. Name the ores which are concentrated by froth floatation 
process.

 Froth	floatation	 is	 suitable	 for	 lighter	sulphide	ores	 like	Zinc	
blende (ZnS) and Copper Pyrites (CuFeS2).
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Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target 13

5. Define Metallurgy.

 Metallurgy is the process of extraction of metal in the purest 
form from its ores.

6. What is calcination? Give example.

 The conversion of ore into metal oxide (oxidation) is called 
calcination. It is the process in which the ore is subjected to the 
action of heat at high temperature in the absence of air below 
its melting point. Example

  CaCO3 (limestone) → CaO + CO2↑

  MgCO3 (Magnesite) → MgO + CO2↑

7. What is the principle involved in Bessemer process ?

 The principle involved in bessemer process is that cold air 
blowed through refractory lined vessel known as converter 
containing molten pig iron at about 2 atmospheric pressure, 
oxidizing the impurities and simultaneously converting pig 
iron to steel.

8. What is anode mud?

 During	electrolytic	refining	of	metals,	the	insoluble	impurities	
either dissolve in the electrolyte or fall at the bottom and collect 
as anode mud.

  Au, Ag and Pt are left behind as anode mud.

9. What do you mean by roasting?

 Roasting is one of the oxidation method where ore is 
converted into metal oxide. In the process of roasting, the 
ore either alone or with the addition of suitable material, is 
subjected to the action of heat in excess of air at temperature 
below its melting point.

10. What do you mean by smelting?

 Smelting is one of reduction method where the metal oxide 
is converted into metal. The process of smelting is that in 
which	ore	is	melted	with	a	flux	and	often	with	a	reducing	agent,	
and it involves, calcination, roasting and reduction.
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14 Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target

II. Three Mark Questions:

1. What is gravity separation?
 (i) Gravity separation method is especially suitable for 

heavy ‘oxide’ ores like haematite, tinstone, etc. 
	 (ii)	 In	this,	the	powdered	ore	is	placed	on	a	sloping	floor	(or	

platform) and washed by directing on it a strong current of 
water. 

 (iii) The lighter sandy, and earthy impurities are washed away; 
while the heavier ore particles are left behind.

2. What are the major steps involved in the metallurgical 
process ?

 Metallurgy is a branch of chemistry which deals with,
 (i) Extraction of metals from ores
	 (ii)	 Refining	of	crude	metal
 (iii)  Producing alloys and the study of their constitution, 

structure and properties.
 (iv)  The relationship of physical and mechanical treatment of 

metals to alloys.
3. What is meant by electrolytic refining? Give example.
 Electrolytic	 refining	 is	 one	 of	 the	 most	 convenient	 and	

important	method	of	refining	and	gives a metal of high purity. 
This method is applicable to many metals such as Cu, Ag, Pb, 
Au, Ni, Sn, Zn etc. The blocks of impure metal form the anode 
and thin sheets of pure metal form the cathode. A solution of 
a salt of the metal is taken as an electrolyte. On passing an 
electric current through the solution pure metal dissolves from 
the anode and deposits on cathode.

Other Important Questions

I. Two Marks Questions:

1. What is mining?
 (i)  The biggest source of metal is the earth's crust. 
 (ii)  The process of taking out the ores from the earth crust is 

called mining. 
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2.  What  are the various forms of ore in the combined state?
 (i)  Oxide ores 
 (ii)  Sulphide ores
 (iii)  Carbonate ores 
 (iv)  Sulphate ores
 (v)  Chloride ores 
 (vi)  Silicate ores

3.  Write down any three oxide ores with their formula.
 (i) Bauxite  – Al2O3. 2H2O
 (ii) Cuprite  – Cu2O
 (iii) Haematite  – Fe2O3

4.  Write down any three sulphide ores with their formula.
 (i) Copper Pyrites –    Cu2S Fe2S3 (or) Cu2S . FeS2

 (ii) Zinc Blende  –    ZnS
 (iii) Galena    –    PbS

5.  List out the elements as per their composition of  earth's crust.
 The composition of earth's crust is:–
 O (49.1%), Si (26%), Al (7.5%), Fe (4.2%)
 Ca (3.2%), Na (2.4%), Mg (2.3%) and H (1.0%) by weight.

6.  How are the magnetic impurities and non-magnetic 
ore particles are separated when made to fall over a 
electromagnetic roller?

 (i)  The magnetic impurities fall from the belt in a heap near the 
magnet, due to attraction.

 (ii)  The non-magnetic concentrated ore falls in a separate heap. 
away from the magnet, due to centrifugal force.

7.  Which is the ore of aluminium and what are impurities present 
in it?

 (i) Ore of Aluminium is Bauxite (Al2O3).
 (ii)  Impurities present in Bauxite is SiO2 and Fe2O3
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UNIT - 3
ATOMIC STRUCTURE – I

Textual Questions

I. Two Marks Questions:

1. What is the charge of an electron, proton and a neutron ?
 Subatomic particles    Charge
 Electron    Negative
 Proton    Positive
 Neutron    Electrically Neutral

2. What is atomic number?
 The number of protons in an atom is called its atomic number(Z).

3. What is the maximum number of electrons that an orbital 
can have?

 The maximum number of electrons an orbital can accommodate 
is 2(2l+1)

4. How many orbitals are there in the second orbit? How are 
they designated?

 For Second orbit, Principal quantum number n = 2, the possible 
azimuthal quantum numbers (l) are 0 and 1. So, the number of 
orbitals in the second orbit is four. 

 They are designated as 2s and 2px, 2py, 2pz.

5. Sketch the shape of s and p-orbitals indicating the angular 
distribution of electrons.

y

x

z
1s orbital

Spherically symmetrical Dumb-bell shaped
s and p orbitals

2px 2py 2pz

x x x

y y y
z z z
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20. How many electrons can have s+ ½ in a d-sub-shell?

 ‘d’	 sub-shell	 has	 five	 orientations.	 Each	 orientation	 can	
accommodate one electron with spin quantum number +½ and 
another electron with –½. Hence number of electrons with s+½ 
in ‘d’ sub shell is 5.

21. Write the values of l and m for p-orbitals.
 l value of p-orbital is 1. The possible ‘m’ values are –1, 0 and 

+1.

22. Which quantum number accounts for the orientation of the 
electrons in the orbital?

 Magnetic quantum number accounts for the orientation of the 
electron in orbital.

23. What is shape of the orbital with (i) n = 2 and l = 0 ; (ii) n = 
2 and l = 1?

 (i)   n = 2 and l = 0. The orbital is 2s. Its shape is symmetrical 
sphere.

 (ii)  n = 2 and l = 1. The orbital is 2p. Its shape is dumb bell.

24. Give the values for all quantum numbers for 2p electrons in 
nitrogen (Z = 7).

 Nitrogen’s	atomic	number	is	7	and	its	electronic	configuration	
is 1s2 2s2 2px

1 2py
1 2pz

1

  There are 3 electrons in 2p orbitals.

Electron n Value l value m value s value
2px

1 2 1 –1 +½ (or) –½
2py

1 2 1 0 +½ (or) –½
2pz

1 2 1 +1 +½ (or) –½

25. Give the electronic configuration of Mn2+ and Cu. Atomic 
number of Cu = 29 and Mn = 25.

 Copper : Atomic number is 29.
	 Electronic	configuration	is	1s2 2s2 2p6 3s2 3p6 4s1 3d10

 Manganese (Mn) : Atomic number is 25.
	 Electronic	configuration	is	1s2 2s2 2p6 3s2 3p6 4s2 3d5

 Mn2+	-	Electronic	configuration	is	1s2 2s2 2p6 3s2 3p6 4s2 3d 5
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26. Explain why the electronic configuration of Cr and Cu are 
written as 3d5, 4s1 and 3d10 4s1 instead of 3d4 4s2 and 3d9 4s2?

 Chromium's	electronic	configuration	 is	3d5 4s1 instead of 3d4 
4s2	 and	 copper's	 electronic	 configuration	 is	 3d10 4s1 instead 
of 3d9 4s2.	Because	 half	 filled	 and	 completely	filled	 electron	
configuration	 have	 symmetrical	 distribution	 of	 electrons	 and	
this symmetry leads to stability.

II. Three Mark Questions:

1. Write the complete symbol for : (a) The nucleus with atomic 
number 56 and mass number 138; (b) The nucleus with 
atomic number 26 and mass number 55; (c) The nucleus 
with atomic number 4 and mass number 9.

 (a) Atomic number 56 and Mass number 138 = 56
138

56
138X (or) Ba

 (b) Atomic number 26 and Mass number 55 = 26
55

26
55X (or) Fe

 (c) Atomic number 4 and Mass number 9  = 4
9

4
9X (or) Be

2. Using the Aufbau principle, write the electronic 
configuration in the ground state of the following atoms : 
Boron (Z = 5 ) Neon (Z = 10) and Aluminium (Z = 13).

Element Atomic number 
(Z)

Electronic 
configuration

Boron 5 1s2 2s2 2p1

Neon 10 1s2 2s2 2p6

Aluminium 13 1s2 2s2 2p6 3s2 3p1

Other Important Questions

I. Two Marks Questions:

1. What is Rutherford's scattering experiment?
	 (i)	 	In	1911,	to	find	out	the	arrangement	of	electrons	and	protons,	

Rutherford bombarded a thin gold foil with a stream of fast 
moving	 positively	 charged	 α–	 particles	 emanating	 from	
radium.

 (ii)  This is called Rutherford's scattering experiment.
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2.  What is an orbit?
 The nucleus is surrounded by electrons that move around the 

nucleus with very high speed in certain selected circular paths 
called orbit.

3. What is energy shell (or) energy level (or) quantum level?
	 (i)	 	The	orbits	are	associated	with	definite	energies	and	are	called	

energy shells (or) energy levels (or) quantum levels.
 (ii)  These are numbered as 1,2,3,4,........etc and designated as 

K,L,M,N,........etc.
4.	 Define	stationary	state.
 (i)  If an electron remains in a particular orbit, it does not lose or 

gain energy.
 (ii)  Energy of an electron in a particular path remains constant. 

These orbits are also called stationary states.
5. When does an electron absorb or emit radiation?
 If an electron jumps from one stationary orbit state to another, 

it	will	absorb	or	emit	radiation	of	a	definite	frequency	(gives	a	
spectral	line)	which	depends	upon	the	initial	and	final	levels.

6. Which kind of orbitals are found to be stable?
 (i)  According to Hund's rule, atoms having half-filled or 

completely-filled	orbitals	are	comparatively	more	stable.
 (ii)  More energy is needed to remove an electron from such an 

atom. (ie) such atoms posses higher ionisation potential.
7.	 Justify	the	reason	for	stability	of	half-filled	and	completely	

filled	orbitals.
	 (i)	 	The	half-filled	and	completely	filled	electron	configurations	

have symmetrical distribution of electrons and this symmetry 
leads to stability.

	 (ii)		In	such	configuration	electron	can	exchange	their	positions	
among themselves to maximum extent.

8. Define atom.
 According to Dalton’s theory, all matter is composed of very 

small particles called atoms. The atoms were regarded to be 
structureless, hard, impenetrable particles which cannot be 
subdivided.
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2. Discuss Thomson’s Model of atom.

According to Thomson’s Model of atom’s theory the atom was 
assumed to consist of a sphere of uniform distribution of about 
10–10m positive charge with electrons embedded in it such that 
the number of electrons equal to the number of positive charges 
and the atom as a whole is electrically neutral.

3. What are the defects of Rutherford’s model?

  According to J. C. Maxwell, whenever an electron is subjected 
to acceleration, it emits radiation and loses energy. As a result 
of	this,	its	orbit	should	become	smaller	and	smaller	and	finally	
it should drop into the nucleus by following a spiral path. This 
means that atom would collapse and thus Rutherford’s model 
failed to explain stability of atoms.

  Another drawback of the Rutherford’s model is that it says 
nothing about the electronic structure of the atoms.

HHHHH
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UNIT - 4
PERIODIC CLASSIFICATION

Textual Questions

I. Two Marks Questions:

1. Arrange F, Cl, Br and I in the order of increasing electron 
gain enthalpy.

  From the electron gain enthalpy data of halogens it is clear that, 
contrary	to	expectation,	the	electron	gain	enthalpy	of	fluorine	is	
lower than that of chlorine.

  I < Br < F < Cl
2. Write electronic configurations for the elements of atomic 

numbers 6 and 14 and from this find out of which group in 
the periodic table each elements belongs.

 (i)  Atomic Number 6
  1s2 2s2 2p2 (or) [He] 2s2 2p2

 (ii)  Atomic Number 14
  1s2 2s2 2p2 3s2 3p2 (or) [Ne] 3s2 3p2

 (iii)  is Carbon (ii) is Silicon. They belong to 14th group in the 
periodic table.

3. Which of the following electronic configurations has the 
lowest ionization enthalpy? (a) 1s2, 2s2, 2p5; (b) 1s2, 2s2, 2p6; 
(c) 1s2, 2s2, 2p6, 3s2.

  As we move down the group, Ionisation enthalpy decreases. 3rd 
orbit is far away from nucleus than the others (a and b).

4. State Modern Periodic Law.
  The physical and chemical properties of the elements are 

periodic function of their atomic numbers.

5. Why Noble gases have zero electron gain enthalpy?
  In the case of noble gases, the outer s-and p-orbitals are 

completely	 filled.	 No	 more	 electrons	 can	 be	 accommodated	
in these orbitals. Noble gases, therefore, show no tendency to 
accept electrons. Their electron gain enthalpies are zero.

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target 29

13. Why is Na atom bigger than the atoms of both Lithium and 
Magnesium ?

 (i)  Na atom is bigger than Lithium because atomic number 
of Lithium is 3 and that of Na is 11. As we go down the 
group, atomic size increases as the electrons are added to 
new electronic level.

 (ii)  Na atom is bigger than Magnesium. Atomic number of Na 
is 11 and Atomic number of Mg is 12.

  As we move from left to right in the periodic table, atomic 
radius decreases due to increase in nuclear charge and the 
additive electrons are added to the same electronic level.

II. Three Mark Questions:

1. Why nitrogen has higher I.E. value than oxygen?
 7N - 1s22s22p3  8O - 1s22s22p4

 Oxygen has lower ionisation energy than nitrogen because 
oxygen loses an electron more easily to acquire the stable half 
filled	configuration.	It	is	as	per	Aufbau	principle.

2. Out of fluorine and chlorine, which has greater electron 
gain enthalpy?

 9F - 1s22s22p5  17Cl - 1s22s22p63s23p5

 In Chlorine atom, 3p-orbitals are not as compact as the 2p-orbitals 
in	fluorine	atom.	The	incoming	electron	is	more	readily	accepted	
by the chlorine atom because of weaker electron-electron 
repulsion. The electron gain enthalpy of chlorine is, therefore, 
higher	than	that	of	fluorine.

3. Among the elements Li, K, Ca, S and Kr which one has the 
lowest first ionization enthalpy? Which has the highest first 
ionization enthalpy?

Li 1s2 2s1

K 1s2 2s2 2p6 3s2 3p6 4s1

Ca 1s2 2s2 2p6 3s2 3p6 4s2

S 1s2 2s2 2p6 3s2 3p4

Kr [Ar] 3d10 4s2 4p6

Lowest	 first	 Ionisation	 enthalpy	K.	Highest	 First	 Ionisation	
enthalpy Kr.
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Other Important Questions

I. Two Marks Questions:

1.	 Define	periodic	table.
 (i)  The necessity of classifying the elements into various groups 

or families having similar properties has resulted in the 
formulation of periodic table.

	 (ii)	 	Periodic	table	may	be	defined	as	the	arrangement	of	various	
elements according to their properties in a tabular form.

2. Why does the elements in the group posses similar properties?
 (i)  Elements in the same vertical column or group have similar 

electronic configuration and have the same number of 
electrons in the outer orbitals.

 (ii)  Hence the elements in the group posses similar properties.
3. What are p–block elements?
 (i)  Elements belonging to group 13 to 18 are called p–block 

elements.
	 (ii)	 	Electronic	configuration	ns2 np1–6.
 (iii)  Group 18 are called noble gases with closed shell ns2 np6 

configuration	which	are	chemically	inert.
 (iv)  Group 17 are called halogens and Group 16 are called 

chalcogens.
 (v)  These two groups of elements have higher negative electron 

affinity.
 (vi)  s - block and p - block elements are collectively called main 

group elements or representative elements.
4. Write note on d-block elements.
 (i)  Elements belonging to group 3 to 12 are called d - block 

elements.
	 (ii)	 	Electronic	configuration	:–	(n–1)d1–10ns1–2.
 (iii)  Except Zn, Cd and Hg all other elements are colored ions 

and exhibit variable valency.
 (iv)  Since the d - block elements form a bridge between 

chemically active s – block elements and less active metals 
of p - block elements, they are called as transition elements.
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II. Three Mark Questions:

1. Explain Dobereiner’s law of Triads.
 (i) In	 1829,	 John	 Dobereiner	 (German	 Chemist)	 classified	

elements having similar properties into groups of three. 
These groups were called triads. 

 (ii) According to this law when elements are arranged in the 
order of increasing atomic mass in a triad, the atomic mass 
of the middle element was found to be approximately 
equal to the arithmetic mean of the other two elements. 

 (iii) For example lithium, sodium and potassium constituted 
one triad. However, only a limited number of elements 
could be grouped into traids.

2. Write short notes on Newlands Law of Octaves.
  In 1865, John Newlands (English Chemist) observed that if 

the elements were arranged in order of their increasing atomic 
weights, the eighth element starting from a given one, possessed 
properties	similar	to	the	first,	like	the	eighth	note	in	an	octave	
of music. He called it the law of octaves. It worked well for the 
lighter elements but failed when applied to heavier elements.

3. Which of the following will have the most negative electron 
gain enthalpy and which has the least negative electron gain 
enthalpy? P, S, Cl, F. Explain your answer. 

  Electron gain enthalpy generally becomes more negative 
across a period as we move from left to right. Within a group, 
electron gain enthalpy becomes less negative down a group. 
However, adding an electron to the 2p orbital leads to greater 
repulsion than adding an electron to the larger 3p orbital. 
Hence the element with most negative electron gain enthalpy is 
chlorine; the one with the least negative electron gain enthalpy 
is phosphorus.

HHHHH
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UNIT - 5
GROUP 1 s–BLOCK ELEMENTS

Textual Questions

I. Two Marks Questions:

1. What are isotopes? Mention the isotopes of hydrogen.
  Atoms of the same element having same atomic number but 

different mass number are called isotopes. There are three 
isotopes for hydrogen with mass numbers 1, 2 and 3, each 
possessing an atomic number of one.

  1. Protium or hydrogen, 2. Deuterium or heavy hydrogen, 3. 
Tritium.

  

Isotopes of hydrogen
Protium Deuterium Tritium

1 p
2 n

1p
1n1 p

–
––

2. Write a short note on tritium.
  Tritium, 1H

3 or 1T
3: It occurs in the upper atmosphere only 

where it is continuously formed by nuclear reactions induced 
by cosmic rays. Unlike deuterium, it is radioactive, with a half-
life of ~ 12.3 years. It’s nucleus consists of one proton and two 
neutrons.

3. How does deuterium react with nitrogen?
  Reaction with nitrogen: Like hydrogen, it combines with 

nitrogen in the presence of a catalyst to form heavy ammonia 
or deutero ammonia.

  3D2 + N2 → 2ND3

4. How does deuterium react with metals?
  Deuterium reacts with alkali metals at high temperatures  

(633 K) to form deuterides.
  2Na + D2 → 2NaD
  NaD + H2O → NaOH + HD
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5. Mention the uses of deuterium.
 (i)  It is used as tracers in the study of mechanism of chemical 

reactions.
 (ii) High speed deuterons are used in artifical radioactivity.
 (iii)  Its oxide known as heavy water (D2O), is employed as 

moderator in nuclear reactor to slow down the speed of 
fast moving neutrons. 

6. How is tritium prepared?
  Tritium is prepared

(i) By bombarding lithium with slow neutrons.
  3Li6 + 0n

1 → 1T
3 + 2He4

(ii) By bombarding beryllium with deuterons.
  4Be9 + 1D

2 → 1T
3 + 4Be8

  4Be9 + 1D
2 → 1T

3 + 2 2He4

7. How does heavy water react with metals?
D2O reacts slowly with alkali and alkaline earth metals liberating 
heavy hydrogen.
 2Na + 2D2O →     2NaOD + D2

  Sodium deuteroxide
 Ca + 2D2O →       Ca(OD)2 + D2

Calcium deuteroxide
8. How is hydrogen peroxide prepared in the laboratory?
  By the action of dilute sulphuric acid on sodium peroxide, 

calculated quantity of Na2O2 is added in small proportions to a 
20% ice cold solution of sulphuric acid.

Na2O2 + H2SO4 → Na2SO4 + H2O2

 30% solution of H2O2 is obtained by this process.
9. How is hydrogen peroxide solution concentrated?
  The impurities like organic material or metallic ions, may 

catalyse its explosive decomposition.
 (i)  By careful evaporation of the solution on a water bath 

preferably under reduced pressure using fractionating 
column.

 (ii)  By distillation under reduced pressure at temperature 
below 330 K the concentration upto 90% solution is used 
till crystallisation formed.
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10. Write about the reducing property of hydrogen peroxide.

  With powerful oxidizing agents, H2O2 acts as a reducing agent. 
Moist	 silver	 oxide,	 acidified	 KMnO4, ozone, chlorine and 
alkaline solutions of ferricyanides are reduced.

Ag2O + H2O2 → 2Ag + H2O + O2

II. Three Mark Questions:

 1. Mention the uses of deuterium.

 (i)  It is used as tracers in the study of mechanism of chemical 
reactions.

	 (ii)	 High	speed	deuterons	are	used	in	artifical	radioactivity.

 (iii)  Its oxide known as heavy water (D2O), is employed as 
moderator in nuclear reactor to slow down the speed of 
fast moving neutrons.  

2. How do you convert para hydrogen to ortho hydrogen?

  Ortho hydrogen is more stable than para hydrogen. The para 
form is transformed into ortho form by the following methods.

 (i) By treatment with catalysts like platinum or iron.

 (ii) By passing an electric discharge.

 (iii) By heating to 800°C or more.

 (iv)  By mixing with paramagnetic molecules like O2, NO, 
NO2.

 (v) By mixing with nascent hydrogen or atomic hydrogen.

3. Mention the important uses of H2O2.

 (i)  It destroys bacteria and hence it is used as an antiseptic 
and germicide for washing wounds, teeth and ears.

 (ii)  It destroys the colour of some organic compounds and 
is used in bleaching delicate things like hair, wool, silk, 
ivory and feathers.

 (iii) It is used as an oxidizing agent.
 (iv) It is also used as a propellant in rockets.
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4. Why alkali metals have low melting and boiling points?
 (i) All alkali metals have low melting and boiling point due to 

the weak bonding in the crystal lattice. 
 (ii) The weak interatomic bonds are attributed to their large 

atomic radii and to the presence of one valence electron. 
 (iii) With the increase in the size of the metal atoms, the repulsion 

of the non-bonding electron gets increased and therefore 
melting and boiling points decreases on moving down the 
group from Li to Cs.

5. Why alkali metals have strong electropositive character?
 As alkali metals have low ionization energies, they have a great 

tendency to lose electrons forming unipositive ions. Therefore 
they have strong electropositive character.

M	→	M+ + 1e–

 Electropositive character increases as we go down the group. 
The alkali metals are so highly electropositive that they emit 
electrons when irradiated with light. This effect is known as 
photoelectric effect.

Other Important Questions

I. Two Marks Questions:

1. Write down the reactions of deuterium with halogens.
 Like hydrogen, it combines with halogens under suitable 

conditions to form their deuterium.
      D  + Cl   2DCl

                                
2 2

in light →
  Deuterium chloride   

D  + F   D F
                                 D

2 2
in dark

2 2 →
eeuterium fluoride

 
 

2.	 Define	ortho	hydrogen	and	para	hydrogen
 (i) Ortho hydrogen :-
    Hydrogen molecule in which both the protons in the nuclei of 

both H - atoms are known to spin in same direction is termed 
as ortho hydrogen.

 (ii) Para hydrogen :–
    If the protons in the nuclei  of both H - atoms spin in opposite 

direction is termed as para hydrogen.
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UNIT - 6
GROUP 2 s-BLOCK ELEMENTS

Textual Questions

I. Two Marks Questions:

1. Why a precipitate of Mg(OH)2 is not formed when aqueous 
ammonia, NH4OH is added to a solution of MgCl2?

  Magnesium hydroxide is basic in nature and dissolves in 
acids forming corresponding salts. Magnesium hydroxide is 
only sparingly soluble in water but dissolves in ammonium 
chloride solution and is therefore not precipitated  in group III 
of qualitative analysis.

2. Why do beryllium halides fume in air?
  Beryllium halides are covalent, hygroscopic and fume in air 

due to hydrolysis forming hydrates.

II. Three Mark Questions:

1. Why the oxides of Group 2 metals have high melting points?

 (i) The oxides of alkaline earth metals are extremely stable 
crystalline solids. Except BeO all the other oxides are 
ionic in nature. 

 (ii) The doubly charged ions are packed like NaCl type of 
lattice that leads to high crystal lattice energy. Because of 
high  stability they have high melting points. 

 (iii) BeO is covalent due to small size and relatively large 
charge. High melting point of BeO  is due to its polymeric 
nature.

2. Why there is increase in the ionisation potential for forming 
M3+ ion for group 2 metals?

  The	 general	 outer	 electronic	 configuration	 of	 alkaline	 earth	
metals are ns2. Metals become M2+ by loosing two electrons 
and	attain	the	stable	inert	gas	configuration.	To	become	M3+ ion 
the 3rd electron has to be removed breaking the stability and 
the (n–1) is closer to the nucleus, where the force of attraction 
will be greater.
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5. Beryllium halides are covalent whereas magnesium halides 
are ionic. Why?
(i)  Beryllium halides are covalent on account of the smaller 

size of Be2+ and do not conduct electricity in their molten 
state. 

(ii)  Their melting and boiling points are low and these are 
sparingly soluble in water but freely soluble in organic 
solvents. These are hygroscopic and fume in moist air.

(iii)  The halides of magnesium are ionic and good conductors 
of electricity in fused state and in their aqueous solutions.

6. Why are monoxides of alkaline earth metals very stable?

  Beryllium forms only the monoxide, all others form monoxide 
and peroxide. Monoxides are obtained by heating the metal 
in oxygen or heating strongly their carbonates. BeO is an 
extremely stable hard solid which can scratch even quartz. It 
is predominantly covalent. Its covalent lattice is with four fold 
coordination. The rest have NaCl type lattices with six fold 
coordination.

  The oxides are very stable due to their high lattice energies. 
Their values being very high in the cases of BeO and MgO 
these are insoluble in water. CaO, SrO and BaO ‘slake’ (react 
with water readily to form hydroxide). BeO amphoteric while 
others are basic in nature.

7. The basic strength of the oxides of group 2 elements 
increases from Be to Ba. Why?

  Basic nature of their oxides increases gradually from BeO to 
BaO. BeO is amphoteric, MgO is weakly basic, CaO is more 
basic while SrO and BaO are strongly basic.

  BeO is insoluble in water. But dissolves both in acid (to give 
salts) and in alkali (to give beryllates). The stability of the 
oxides towards thermal dissociation increases with increasing 
cation size on descending the group.
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Other Important Questions

I. Two Marks Questions:

1. Why group 2 elements are called 'alkaline earth metals'?
(i)  In olden days, earth was applied to metallic oxides and 

because the oxides of Ca, Sr and Ba produced alkaline 
solution in water.

(ii)  Therefore these metals are called the alkaline earth metals.

2. Why alkaline earth metals are bivalent?
(i)	 	The	electronic	configuration	of	group	2	is	ns2

(ii)  It is expected that two electrons can be removed easily to 
give	the	inert	gas	configuration.

(iii) Hence these elements are bivalent and tend to form ionic   
 salts.

3. The alkaline metals are much soft than alkaline earth metals. 
Why?
The metallic bonding in the group 2 elements are much stronger 
than the alkali elements.

4. Why Beryllium is unfamiliar?

 (i)  It is not very abundant
	 (ii)	 	Extraction	of	magnesium	is	difficult.
5. Give the preparation of epsom salt (or) magnesium sulphate.
 It is prepared by dissolving magnesium oxide or carbonate in  

dil . H2SO4

 MgO + H SO   MgSO  + H O2 4 4 2 →
6. Why do elements of group II impart colour to the flame?

 (i)	 when	elements	or	their	compounds	are	put	into	flame,	the	
electrons get energy and excite to higher energy levels. 

 (ii) When they return to the ground state they emit the 
absorbed energy in the form of radiations having particular 
wavelength.
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UNIT - 7
p – BLOCK ELEMENTS

Textual Questions

I. Two Marks Questions:

1. Mention the reasons for the stabilisation of lower oxidation 
state of p-block element.

  In the case of p block elements the valence electrons increase 
from 3 to 7. They show a variety of oxidation states both 
positive and negative.

B C N O F Ne
Oxidation 

state
+3 +4

–4

+5

–3 –2 –1
Al Si P S Cl

Oxidation 
states

+3 +4

–4

+5

–3

+6

–2

+7

–1
 It is seen that while + ve oxidation state increases, the – ve 
oxidation state decreases as we move from left to right across 
the period. The tendency decreases as metallic character 
increases. The heavier members show inert pair effect.

2. Show the electron accepting property of boron trifluoride 
by giving an example.

  The greater the polarity of B – F bond, the greater will be the 
positive charge on the boron atom and greater should be its 
tendency to accept a lone pair of electrons.

  H3N → BF3

 BF3 is considered as Lewis acid because it accepts a lone pair 
of electrons from nitrogen or ammonia. Hence, NH3 is Lewis 
base.
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8. What happens when ozone reacts with   (a) lead sulphide       
(b) potassium manganate
(a) Lead sulphide is oxidised to lead sulphate.

 PbS + 4O3  →  PbSO4 + 4O2

(b) Potassium manganate is oxidised to potassium permanganate
 2K2MnO4 + H2O + O3  →  2KMnO4 + 2KOH + O2

II. Three Mark Questions:

1. Why diamond is hard compared with graphite?

 Structure of diamond :

 (i)  In diamond every atom is bonded with the other by covalent 
links resulting in the formation of a giant molecule.

 (ii)  Each carbon atom is linked with four neighbouring carbon 
atoms held at the comers of a regular tetrahedron by 
covalent bonds.

 (iii)  The C-C bonds are very strong. A tetrahedral arrangement 
of carbon atoms is repeated to give the structure of 
diamond. Hence, the crystal of diamond is very hard.

 Structure of graphite :
 (i)  It consists of separate layers. The carbon atoms are 

arranged	in	regular	hexagons	in	flat	parallel	layers.

 (ii)  There is no strong bonding between different layers, 
which are, therefore, easily separable from each other. 

 (iii)  Since there are no covalent linkages between the adjacent 
planes, graphite can be easily cleaved along the lines of 
the planes. This accounts for the softness and lubrication 
power of graphite.

2. Which is considered to be “earth’s protective umbrella”?
 The ozone in the upper atmosphere is important in shielding 

us from the intense ultraviolet radiation coming from the sun. 
The so-called ozone shield is a shell about 30 km altitude 
which contains enough ozone to absorb short wavelength UV 
radiation (less than 300 nm). Hence ozone is considered to be 
‘earth’s protective umbrella’.
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With SiO2 : Boron is a powerful reducing agent. It reduces 
silica to silicon.

3SiO2	+	4B	→	2B2O3 + 3Si
7. How nitric acid is prepared by Ostwald process?

(i)  Large quantities of ammonia manufactured by Haber’s 
process are converted into nitric acid by Ostwald’s process.

4 5 4 6

2 2

4

3 2 1155 2

2 2

2

NH O NO H O

NO O NO

NO

platinum gauze
K+  → +

+  →

+ 22 42 2 3H O O HNO+  →

(ii)  Dilute nitric acid may be concentrated by distillation and a 
constant boiling point mixture is obtained (98%). 

(iii)  Fuming nitric acid is obtained by distilling this acid with 
concentrated sulphuric acid. Crystals of pure nitric acid may 
he obtained by cooling 98% acid in a freezing mixture.

8.  Why silicon carbide is used as an abrasive?
(i)  Silicon carbide is an example of covalent carbide. Silicon 

carbide has a three dimensional structure in which each 
carbon is tetrahedrally surrounded by four silicon atom. 

(ii)  Similarly each silicon atom is tetrahedrally surrounded by 
four carbon atoms. 

(iii)  It occurs in three forms and is very hard, infusible and 
chemically inert.

(iv)  Under the name ‘carborundum’, it is widely used as an 
abrasive and as a refractory material.

Other Important Questions

I. Two Marks Questions:

1. Why the s electrons in the ns sub shell do not prefer to form 
bonds?

 (i)  The stability of compounds with +3 oxidation state is lower 
than those with +1 oxidation state.

 (ii)  Eg : Thallium in +1 state is more stable than +3 state.
 (iii)  This is because the s electrons in the ns – sub shell do not 

prefer to form bonds
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2. How to prepare borax from tincal?
 Naturally occurring crude borax (Tincal) is dissolved in water, 
filtered, concentrated and crystallized when pure borax is 
obtained.

3.  List out the allotropes  of carbon
 (i) Diamond – beautiful crystalline substance
 (ii) Graphite – soft greyish black crystalline substance
 (iii)  Amorphous carbon – Black residue formed on heating carbon 

compounds.
4.  What are the different amorphous varieties of carbon?
 (i) Coal
 (ii) Coke
 (iii)  Charcoal
 (iv) Animal Charcoal
 (v) Lampblack
 (vi) Carbon black
 (vii) Gas carbon
 (viii) Petroleum coke
5. Unlike alkanes, silanes are strong reducing agents. Why?
 (i)  Silanes are strong reducing agents, explode in chlorine and 

are readily hydrolysed by alkaline solutions.
 (ii)  The difference is probably due to the difference in 

electronegativity between C and Si resulting in difference 
between C–H and Si–H linkage.

6.	 Write	a	note	on	fixation	of	nitrogen?
 (i)  The nitrogen present in the atmosphere is free or elementary 

nitrogen whereas nitrogen present in various nitrogenous 
compounds	is	called	combined	or	fixed	nitrogen.

 (ii)  The conversion of free atmospheric nitrogen to a nitrogen 
compound	is	called	fixation	of	nitrogen.

7. Write a short note on the role of Haemoglobin and Myoglobin
 (i) Haemoglobin :  Iron containing co–ordination compound in 

red blood cells responsible for the transport 
of oxygen from the lungs to various parts of 
the body.
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UNIT - 8
SOLID STATE – I

Textual Questions

I. Two Marks Questions:

1. What is meant by ‘unit cell’ in crystallography?

  The smallest structure of which the crystalline solid (or crystal) 
is built by its repetition in three dimensions is called as unit 
cell.

2. How many types of cubic unit cell exits?

  Three types of cubic unit cell exists. They are - (i) Simple 
cubic, (ii) Body-centred cubic and (iii) Face-centred cubic.

3. What are Miller Indices?

  Taking the reciprocals of Weiss indices and multiplying 
throughout by the smallest number in order to make all 
reciprocals as integers obtain the Miller indices of a plane.

4. Mention the number of sodium and chloride ions in each 
unit cell of NaCl.

 No. of Sodium ions = 12 (At edge centres) × 1
4







+ 1

        (At body centre) × 1

 = (12 × 1
4 )+ (1 × 1) = 3 + 1 = 4

 No. of Chloride ions = 8 (At corners) × 1
8







 + 6 

        (At face centre) × 1
2







      = 8 × 1
8







 + 6 × 1
2







 = 1 + 3 = 4
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5. Mention the number of cesium and chloride ions in each 
unit cell of CsCl.

  No. of Cl– ions = 8 (At corners) × 1
8







 = 8 × 1
8







 = 1

  No. of Cs+ ions = 1 (At the body centre) × 1 =  1 × 1 = 1.

II. Three Mark Questions:

1. What governs the packing of particles in crystals? (or) 
What are the characteristic features of a crystal?

  (i)    Faces : Crystals are bound by plane faces. The surfaces 
usually	planar	and	arranged	on	a	definite	plane	(as	a	result	
of internal geometry), which bind crystals are called faces.

 Faces are of two types:
 Like : A crystal having all faces alike e.g. Fluorspar.
 Unlike : A crystal having all faces not alike e.g. Galena.

  (ii)  Form :  All the faces corresponding to a crystal are said to 
constitute a form.

  (iii) Edge :  The intersection of two adjacent faces gives rise to 
the formation of edge.

  (iv) Interfacial angle :  The angle between the normals to 
the two intersecting faces is called 
interfacial angle.

Other Important Questions

I. Two Marks Questions:

1.	 Define	long	range	order.
	 (i)	 In	crystalline	solids,	the	definite	and	ordered	arrangement	of	

molecules, atoms or ions extends over a large distance.
 (ii)  This is termed as long-range order.
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2. What is the melting point?
 (i)  As a solid is heated, its molecular vibrations increases and 

the	molecules	break	away	from	their	fixed	positions.
 (ii)  They now begin to move freely and have rotational motion.
 (iii)  The temperature at which a solid changed into a liquid is 

called the melting point.

3.	 Define	isotropy.
 (i)  In amorphous solids, the properties such as electrical 

conductivity, thermal conductivity, mechanical strength and 
refractive index are same in all the directions.

 (ii) So amorphous solids are said to be isotropic. Eg: Glass.

4. Write note on anisotropy.
 (i)  In crystalline solids, the properties such as electrical 

conductivity, thermal conductivity, mechanical strength and 
refractive index are different in different directions.

 (ii) So crystalline solids are said to be anisotropic. Eg: NaCl.
5. Write a short note on double refraction.
 (i)  A ray of light entering a crystal may split up into two 

components each following a different path and travelling 
with a different velocity. .

 (ii) This phenomenon is known as double refraction.
6. What is Crystallography?
  The study involved in the measurement of interfacial angles in 

the crystals is called crystallography.

7.  List out the characteristic parameters of unit cell, along with 
a neat sketch of unit cell.

 (i) Crystallographic axes : OX, OY, OZ
	 (ii)	 Interfacial	angles								:	α,	β,	γ
 (iii)  Primitives (distances) : a, b, c

  X

Z

Ya
b

c
β
γ
α
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UNIT - 9
GASEOUS STATE – I

Textual Questions

I. Two Marks Questions:

1. Compare the partial pressures of gases A and B when 3 
moles of A and 5 moles of B mixed in constant volume, and 
25°C and 1 atm pressure.
Partial Pressure of A = Mole fraction of A × Total pressure

Mole fraction of A = 
n

n n
A

A B+
=

+
=3

3 5
3
8

Mole fraction of B = 
n

n n
B

A B+
= 5

8

Partial Pressure of A = 3
8

1 0 375× = . atm

Partial Pressure of B = 5
8

1 0 625× = . atm

2. Give the correction factors for the volume and pressure 
deviation for a Vanderwaal’s gas.

  The excluded volume for n molecules, ‘b’ = 4n Vm, where 4 Vm 
is the excluded volume of a molecule. The corrected volume of 
the real gas (V – b) = free space for molecular movement.

The corrected pressure = P n a
V

+






2

2

3. A sample of an ideal gas escapes into an evacuated container, 
there is no change in the kinetic energy of the gas. Why?

  In Ideal gases there are no intermolecular forces of attraction. 
Therefore, when an ideal gas expands into an evacuated 
container, no work is done by the ideal gas molecules and  
hence the kinetic energy remains  unchanged.
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8. Give the values of R-gas constant in calories and Joules.
 R = 8.314 Joule K–1 mol–1

 R = 1.987 cals deg–1 mol–1

9. What are the units of Vanderwaals constants ‘a’ and ‘b’ ?
  Unit of a = atm. dm6 mol–2 (1 litre = 1 dm3)

 [or] litre2 atm. mol–2

  Unit of b = dm3 mol–1 (or) litre mol–1

10. Define Joule-Thomson effect.
  The phenomenon of producing lowering of temperature 

when a gas is made to expand adiabatically from a region 
of high pressure into a region of low pressure, is known as  
Joule-Thomson effect.

11. What is meant by inversion temperature ?
  The characteristic temperature below which a gas expands 

adiabatically into a region of low pressure through a porous 
plug with a fall in temperature is called as inversion temperature 
(Ti).

     
T a

Rbi = 2

II. Three Mark Questions:

1. What is the change in temperature when a compressed real 
gas is allowed to expand adiabatically through a porous 
plug?

 (i)  When a compressed real gas is allowed to expand adiabatically 
through a porous plug into a region of low pressure, there is 
appreciable cooling.

 (ii)  When the gas is allowed to escape into a region of low 
pressure, the molecules move apart rapidly against the 
intermolecular attractive forces.

 (iii)  In this case, work is done by the gas molecules at the expense 
of internal energy of the gas. Therefore, cooling occurs as 
the gas expands.

 (iv)  This reduction in temperature is referred as Joule-Thomson 
effect.
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2. Write the significance of Vanderwaal’s constants

(i)   The term a/V2 is the measure of the attractive forces of the 
molecules. It is also called as the cohesion pressure (or) 
internal pressure.

(ii)  The inversion temperature of a gas can be expressed in terms 
of ‘a’ and ‘b’

  
T a

Rbi = 2

(iii) The Vanderwaal’s constants ‘a’ and ‘b’ enable the calculation  
of critical constants of a gas.

3. Write the limitations of Vanderwaal equation of state.

(i)    It could not explain the quantitative aspect of deviation 
satisfactorily as it could explain the qualitative aspects of P 
and V deviations.

  (ii)   The values of ‘a’ and ‘b’ are also found to vary with P and 
T, and such variations are not considered in the derivation 
of Vanderwaal’s equation.

  (iii)  Critical constants calculated from Vanderwaal’s equation 
deviate from the original values determined by other 
experiments.

Other Important Questions

I. Two Marks Questions:

1. Derive the equation of state of gaseous mixture.
 Consider a gaseous mixture consists of nA ,nB and nC moles of 

ideal gases A, B and C. (at constant T and V).

  pA
An RT
V

= ; pB
Bn RT
V

= ; pC
Cn RT
V

=

  pA, pB & pC – Partial pressure of A, B & C gases.

 Total pressure P = pA + pB + pC
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P

n RT
V

n RT
V

n RT
V

A B C= + +

 ∴ PV = (nA + nB + nC) RT

 This equation is known as equation of state of gaseous mixture.
2.	 Define	partial	pressure.
  The partial pressure of the individual component in the mixture 

can be calculated by the product of its mole fraction and total 
pressure.

  Partial Pressure, pA = mole fraction of A × Total pressure
  pA = XAP 
3. What is diffusion process?
 (i)  When two gases are placed in contact, they mix spontaneously.
 (ii)  This process of mixing of gases by random motion of the 

molecules is called as diffusion.
4. What is effusion process?
 When a gas escapes through a pin-hole into a region of low 

pressure or vacuum, the process is called Effusion.
5. Write a note on Dalton's law of effusion.
 (i)  When a gas escapes through a pin-hole into a region of low 

pressure or vacuum, the process is called effusion.
 (ii)  The rate of effusion depends on the molecular mass of a gas.

 (iii)  
Effusion rate of Gas 1
Effusion rate of Gas 2

M
M

2

1
= .

6. Write short note on deviation of real gas from ideal behaviour.
 (i) Real gases do not obey the perfect gas equation (PV = nRT).
 (ii)  Real gases show deviation because of intermolecular 

interaction of the gaseous molecules.
 (iii)  Repulsive force causes expansion.
 (iv)  Attractive force causes reduction in volume.
7. When does a gas behave ideally?
 (i)  Under the conditions of low pressure and high temperature 

the inter-molecular interactions of gaseous molecules are 
lower and tend to behave ideally under these conditions.
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UNIT - 10
CHEMICAL BONDING

Textual Questions

I. Two Marks Questions:

1. Arrange NaCl, MgCl2 and AlCl3 in the increasing order of 
covalent character.

 AlCl3 > MgCl2 > NaCl. Al3+ ion has a higher polarising power. 
The polarising power of the cation decrease in the order 
Al3+ > Mg2+ > Na+. Greater the charge of the cation, more is the 
polarization.

2. Find σ	and	π	bonds	in	the	following	:		CH3-CH3, CH2 = CH2, 
CH	≡	CH

 

CH3 − CH3

CH2 = CH2

CH ≡ CH

H − C − C − H
       │    │

H − C − C − H

│ │

H

H H

H

σ

σ σ σ

σ σ

σσ

σ

σ

σ

σ σ

σ

σ

7 sigma bonds

1 � bond 5 σ bonds

2 � bonds 3 σ bonds

H

H

H

H
C C═

═

�

�

�

3. Among Na+, Ca+2, Mg+2, Al+3 which has high polarising 
power?

 Al+3. Greater the charge on the cation, greater is its polarising 
power.

4. What is the structure of BeCl2?
 BeCl2 is linear. Be uses its two sp hybrid orbitals to form two 

Be – Cl bonds. The bond angle is 180°.

    Cl  –  Be  –  Cl

180º
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Cl

Cl

Cl

Cl

Cl P

90º

120º

11. Difference	between	a	sigma	bond	and	a	π	bond

No. Sigma bond Pi bond

1. It is formed by the 
overlapping of an s-s 
orbital, or a s-p orbital 
or a p-p orbital along the 
internuclear axis (linear 
overlap).

It is formed by the sidewise 
overlapping of the ‘p’ 
orbitals (lateral overlap).

2. It is strong because the 
extent of overlap is 
maximum.

It is weak because the 
overlapping of orbitals 
takes place to lesser 
extent.

II. Three Mark Questions:

1. sp3 hybridisation is involved in CH4, H2O and NH3. Why are 
the bond angles different in three cases?

 In CH4 there are four bond pairs of electrons. In H2O, there are 
two bond pair and two lone pair  of electrons. In NH3, there 
are three bond pair and one lone pair of electrons. As lone pair 
- lone pair repulsion increases, there is decrease in tetrahedral 
bond angle as we move from CH4 to NH3 to H2O.

2. What is meant by electrovalent bond? Explain the bond 
formation in AlBr3 and CaO.

 The electrostatic attraction force existing between the cation 
and the anion produced by the electron transfer from one atom 
to the other is known as the ionic (or) electrovalent bond.

 Bond Formation AlBr3 : 
	 		 Al		 →	 Al3+ + 3e–

   2p6 3s2 3p1   (2s2, 2p6)
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   3 Br + 3e–		 →	 3	Br–

   (4s2 4p5)  (4s2 4p6)
   Al3+ + 3Br–		 →	 AlBr3 (ionic bond)
 CaO : In CaO, which is an ionic compound, the formation of 

the ionic bond involves two electron transfers from Ca to O 
atoms. Thus, doubly charged positive and negative ions are 
formed.

   

Ca
3p 4s

2+

2
-

2s 2p

6 2

2

ionisation Ca +2e (Calciumcation)

O +2e

 → −

44 2 6

-

electron
affinity

electr

O Oxideanion

Ca +O

2-

2s 2p
 →

+

( )

2 2 oostatic
attraction CaO

ionic compound
 →

3. Write the Lewis dot structures for the following. S, S2-, P, 
P3-, Na, Na+, Al and Al3+.

(i) S (6 valence electrons) S
(ii) S2– ion (8 valence electrons)

S[ ]
2–

(iii) P (5 valence electrons)
P×

×
×
×

×

(iv) P3– (8 valence electrons)
P[ ]

3-

×

×
×

×
×

×

× ×

(v) Na (1 valence electrons) Na°
(vi) Na+ (8 valence electrons)

Na[ ]
+

(vii) Al (3 valence electrons) Al ×
××
×

(viii) Al3+ (8 valence electrons)

[ ]
3+

Al
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Other Important Questions

I. Two Marks Questions:

1.	 Define	a	chemical	bond.
 (i)  Existence of a strong force of binding between two or many 

atoms is referred to as a chemical bond.
 (ii)  Chemical bond results in the formation of a stable compound.
2. What is lattice or a space lattice?
  The three dimensional network of points that represents the basic 

repetitive arrangement of atoms in a crystal is known as lattice 
or a space lattice.

3. Write a short note on polarization.
 (i)  When cations and anions approach each other, the valence 

shell of anions are pulled towards cation nucleus due to the 
coulombic attraction and thus shape of the anion is deformed.

 (ii)  This phenomenon of deformation of anion by a cation is 
called polarization.

4. What is polarizing power of cation?
  The ability of cation to polarize a nearby anion is called polarizing 

power of cation.
5. How are dipolar molecules formed? Give two examples.
 (i)  Polarisation of a covalent bond causes fractional charges (δ+ 

or δ–) on the atoms which are separated by the bond distance.
 (ii)  This causes a dipolar molecule formation.
 (iii) Eg : HF – Hδ+ ––– Fδ–

   HCl – Hδ+ ––– Clδ–

6. Explain the ionic character of a covalent bond in HCl 
molecule.

 (i)  Larger the electronegativity difference between the bonded 
atoms, greater will be the ionic character.

 (ii)  For H – atom electronegativity is 2.1 and for Cl – atom is 
3.0.

 (iii)  Thus H – Cl covalent bond is polarised and it has more ionic 
character.
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4. List out the three major processes that occur in hybridisation.
 (i)  Promotion of electrons to higher or similar energy levels.
 (ii)  Mixing up of s,p,d,f orbitals to form the same number of new 

orbitals.
 (iii)  Stabilisation of the molecule through bond formations 

involving hybrid orbitals.
HHHHH

UNIT - 11
COLLIGATIVE PROPERTIES

Textual Questions

I. Two Marks Questions:

1. What are colligative properties?
  Colligative properties are the properties of dilute solutions 

which depend only on the number of solute particles and not on 
their chemical nature.

2. Define relative lowering of vapour pressure.
 The ratio between the lowering of vapour pressure (p° – p) to 

the vapour pressure of the pure solvent (p°) is known as the 
relative lowering of vapour pressure.

3. What do you understand by molal elevation of boiling 
point? What are abnormal solutes?

 (i) The elevation in boiling point produced by a one molal 
solution of a non-volatile, non-electrolyte solute in a given 
solvent is known as molal elevation of boiling point.

 (ii) Abnormal solutes, are those which undergo dissociation 
or association in a given solvent.

4. Volatile hydrocarbons are not used in the brakes of 
automobile as lubricant, but non-volatile hydrocarbon are 
used as lubricants. Why?

 If volatile hydrocarbons are used, they volatilise and the 
lubricant properties are lost.

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target 91

5. Prove that the depression in freezing point is a colligative 
property.

 A 1 molar solution of glucose and a 1 molar solution of urea, 
produce the same depression in freezing point. A 1M solution 
of glucose and a 1M solution of urea have the same number 
of solute particles. Hence the depression in freezing point is a 
colligative property.

6. Explain the terms osmosis and osmotic pressure.
 (i) The spontaneous flow of solvent particles to the solution 

side, when solvent and the solution is separated by a 
semipermeable membrane is known as osmosis.

 (ii) The osmotic pressure is the excess hydrostatic pressure that 
must be applied to prevent the phenomenon of osmosis.

7. What are isotonic solutions?
 Isotonic solutions are solutions which have same osmotic 

pressure at a given temperature (T).

II. Three Mark Questions:

1. Addition of non-volatile solute always increases the boiling 
point of the solution. Why?
(i)  Addition of a non-volatile, non-electrolyte solute to a solvent 

decreases the vapour pressure of the solvent. i.e., the solution 
has a lower vapour pressure than the pure solvent.

(ii)  The solution has to be boiled to a higher temperature to make 
the vapour pressure of solution equal to the atmospheric 
pressure.

2. What are the advantages of Berkley-Hartley method?
(i)  The osmotic pressure is recorded directly and the method is 

quick.
(ii)   There is no change in the concentration of the solution during 

the measurement of osmotic pressure.
(iii)  The osmotic pressure is balanced by the external pressure and 

there is minimum strain on the semipermeable membrane.
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3. Explain how the degree of dissociation of an electrolyte 
may be determined from the measurement of a colligative 
property?

 The experimental colligative property is measured for a 
solute, which undergoes dissociation, this will be greater, as 
the number of particles increase, as a result of dissociation. 
From this Vant- Hoff factor ‘i’ may be calculated by using the 
equation.

 
i Experimentalcolligativeproperty

Normalcolligativeproperty
=

	 From	the	value	of	i,	α,	the	degree	of	dissociation	is	calculated	
by using formula.

 
α dissociation

i 1
n 1

= −
−

 where ‘n’ is the total number of particles furnished by one 
molecule of the solute.

Other Important Questions

I. Two Marks Questions:

1. Write a note on principle involved in Dynamic method.
 This method is based on the principle that when dry air is 

successively passed through a series of containers possessing 
solution and pure solvent, the air becomes saturated with the 
solvent vapours and an equal amount of weight loss in solution 
and solvent containers takes place.

2. State Boyle's - Vant Hoff law 
 The osmotic pressure (π) of the solution at constant temperature 

is directly proportional to the concentration (C) of the solution.
    π α T at constant C.  [C - Molar concentration]
3. State Charle's - Vant Hoff law 
  At constant concentration (π) of the solution is directly 

proportional to the temperature (T).
    π α C at constant T. 
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 From Boyle's - Vant Hoff law and Charle's - Vant Hoff law
  π α CT    (or)   π = RCT      R – gas constant
4. Write about the dissociation of solute molecules in terms of 

colligative properties.
 (i) Solute dissociate in solvent (water) (i.e) electrolysis show 

an increase in number of particles present in solution.
 (ii)  This results in ↑ in colligative properties obtained 

experimentally.

 (iii) i =
Experimental colligative property

Normal colligative propeerty
   i  > 1 for dissociation. [i – Vant - Hoff factor] 

   αdissociation  =
−
−
i
n

1
1

5. Write about the association of solute molecules in terms of 
colligative properties

 (i)  Solute which associate in a solvent show a decrease in 
number of particles present in solution. 

 (ii)  This results in a ↓ in  colligative properties obtained 
experimentally.

 (iii)  i =
Experimental colligative property

Normal colligative propeerty
   Experimental colligative property < Normal colligative   

 property αassociation  =
−
−

( )
( )
i n
n

1
1

.

6 What is a binary solution?
A binary solution may be considered as a homogeneous (single 
phase) mixture of two substances.

7. What is solvent?
In a binary solution, the component present in larger amount 
is called as solvent.

8. What are the various colligative properties?
(i)	 Lowering	of	vapour	pressure	of	the	solvent	(Δp)
(ii)	 Elevation	of	boiling	point	of	the	solvent	(ΔTb)
(iii)	 Depression	of	freezing	point	of	the	solvent	(ΔTf)
(iv)	 Osmotic	pressure	(π).
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Thus it may be written as

 ΔTbαm

17. What are hypotonic and hypertonic solution?
(i)   A solution having lower osmotic pressure than the other is 

said to be hypotonic in respect to other solution.
(ii) A solution having higher osmotic pressure than the other 

is said to be hypertonic solution.

II. Three Mark Questions:

1. What are the characteristics of osmotic pressure π?
(i)  It is the minimum external pressure which must be applied 

on solution side in order to prevent osmosis if separated by 
a solvent through a semipermeable membrane.

(ii)  A solution having lower or higher osmotic pressure than 
the other is said to be hypotonic or hypertonic respectively 
in respect to other solution.

(iii)  Two solutions of different substances having same osmotic 
pressure at same temperature are said to be isotonic to 
each other. They are known as isotonic solutions.

HHHHH

UNIT - 12
THERMODYNAMICS  – I

Textual Questions

I. Two Marks Questions:

1. Name the equipment using which heat of combustion of 
compounds are determined.

 The equipment used for determining heat of combustion is 
known as bomb calorimeter.

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

96 Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target

2. Energy can be created and be destroyed. State whether this 
is true or false.

 The statement is false. According to first law of thermodynamics, 
energy can neither be created nor destroyed.

3. Define zeroth law of thermodynamics.
 If two systems at different temperatures are separately in 

thermal equilibrium with a third one, then they tend to be in 
thermal equilibrium with themselves.

4.	 Give	the	relation	between	∆U	and	∆H.
 ∆H = ∆U + P ∆ V.
 For gaseous reaction ∆H = ∆U + ∆ng RT.

5. Define an adiabatic process.
 Adiabatic process is defined as that one which does not 

exchange heat with its surroundings during the change from 
initial to final states of the system.

6. What are intensive and extensive properties? Give examples.

 Intensive properties : The properties that are independent of 
the mass or size of the system are known as intensive properties. 
eg. refractive index, surface tension, density, temperature, 
boiling point, freezing point etc. Eg: Density, Refractive index, 
surface tension.

 Extensive properties : The properties that depend on the 
mass or size of the system are known as extensive properties. 
Eg: mass, volume, energy.

7. Define first law of thermodynamics.

 “Energy may be converted from one form to another, but cannot 
be created or be destroyed”
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II. Three Mark Questions:

1. Write the differences between an exothermic and an 
endothermic process. 

Endothermic process Exothermic process
Absorption of heat Evolution of heat
The	 final	 state	 of	 the	 system	
possesses higher energy than 
the initial state.

The	 final	 state	 of	 the	
system possesses lower 
energy than the initial 
state. 

Heat is supplied.
Example : Melting of a solid.

Heat is removed 
Example : Freezing of a 
liquid.

2. Explain thermal and mechanical equilibrium processes.
 Thermodynamic equilibrium 

(i)	 No	flow	of	heat	from	one	portion	to	another	portion.
(ii) Temperature of the system remaining constant.

 Mechanical equilibrium 
(i) No work done by one part of the system over another part. 
(ii) Pressure of the system being constant at all its points.

Other Important Questions

I. Two Marks Questions:

1.	 What	are	the	aspects	that	should	be	considered	in	definition	
of work?

 (i)  Work is an algebraic quantity.
 (ii) It is a path function and not a state function.
 (iii)  Work appears only at the boundary of the system.
 (iv) Work brings in a permanent effect in the surroundings.
2. Mention the types of work.
 (i)  Gravitational work
 (ii) Electrical work
 (iii)  Mechanical work
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3. Write down the sign conventions for heat (q) and work (w).
 (i)  Heat is absorbed by the system : +q
 (ii) Heat is evolved by the system : –q
 (iii)  Work is done by the system  : –w
 (iv) Work is done on the system : +w

4.	 Define	thermochemical	equation.
 A balanced chemical equation together with standard conventions 

adopted	and	including	the	value	of	∆H	of	the	reaction	is	called	a	
thermochemical equation.

5. Where are the enthalpy changes of combustion used?
 (i)  Industrial heating
 (ii) Rocket fuels
 (iii) In domestic fuels.
6. Define thermodynamics.
 ‘Thermos’ meaning heat and ‘dynamics’ meaning flow. 

Thermodynamics deals with the inter-relationship between heat 
and work. It is concerned with the interconversions of one kind 
of energy into another without actually creating or destroying 
the energy.

7. Define System.
Thermodynamically a system is defined as any portion of matter 
under consideration which is separated from the rest of the 
universe by real or imaginary boundaries.

8. Define Surroundings.
Everything in the universe that is not the part of system and can 
interact with it is called as surroundings.

9. Define Boundary.
 Anything (fixed or moving) which separates the system from its 

surroundings is called boundary.
10. Define Isolated system.

A system which can exchange neither energy nor matter with 
its surroundings is called as isolated system. For example, a 
sample in a sealed thermos flask with walls made of insulating 
materials represents an isolated system.
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UNIT - 13
CHEMICAL EQUILIBRIUM  – I

Textual Questions

I. Two Marks Questions:

1. Define law of mass action.

 The rate of a chemical reaction is directly proportional to the 
product of active masses of the reactants.

2. Write the Kp expression for PCl PCl +Cl5(g) 3(g) 2(g)
� ⇀�↽ �� .

   K
p p

p
P

p
PCl Cl

PCl

=
×

=
−

3 2

5

2

21
x

x

3. Relate Kp and Kc when ∆n = 0, ∆n = 1; ∆n = 2.0

 For	Δn	 =	 0;	 Kp = Kc × (RT)0 = Kp = Kc

	 		 Δn	 =	 1;	 Kp = Kc × (RT)1 = Kp = Kc × RT

	 		 Δn	 =	 2;	 Kp = Kc × (RT)2 = Kp = Kc × (RT)2

4. Give an example of irreversible reaction.

 C O COs g g( ) ( ) ( )+  →2 2

5. Reason out why equilibrium concentrations remain 
constant.

 The rate of forward and backward reactions are equal 
at equilibrium. Since the rates are proportional to the 
concentration, the equilibrium concentration remain constant.

6. Differentiate irreversible and reversible reactions.

Irreversible reactions Reversible reactions
1. Proceed only in one 

direction i.e., forward 
direction.

Proceed both in the 
forward and backward 
directions.

2. Proceed till the reaction is 
complete.

Proceed till equilibrium 
is obtained.
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Other Important Questions

I. Two Marks Questions:

1. What is a reversible reaction? Give an example
  A reaction which can go in forward and backward direction 

simultaneously under same conditions, is called a reversible 
reaction.

 Eg : H I  2 HI2 2 (g)(g) (g)
+ � ⇀�↽ ��

2.	 Define	irreversible	reaction	with	an	example
  In a reaction when the product molecules never react to produce 

back the reactants are called irreversible reaction.
 Eg : NaCl  + AgNO   NaNO  + AgCl (aq) 3 3(aq)(aq)

 → ↓

3. How will you differentiate equilibrium concentration from 
initial concentration?

 (i)  The equilibrium concentrations of reactants are different 
from their initial concentration.

 (ii)  The equilibrium concentrations are represented by square 
brackets with subscript eq or as [ ]eq.

4. Write a note on solid - liquid equilibria.
 (i)  Co-existence of solid and liquid form of a substance at 1 atm 

and at the melting point of a substance.
 (ii)  Eg : Water   icel (s)( ) � ⇀�↽ ��

 (iii)  Solid - liquid equilibrium of water of 0°C occurs at 1 atm.

5. Write a note on liquid - vapour equilibria.
 (i)  Co - existance of  the vapour and liquid form of a substance 

at the boiling point and at 1 atm pressure.
 (ii)  Eg : Water   steaml (g)( ) � ⇀�↽ ��

 (iii)  Liquid - vapour equilibria for water occurs at 100°C and 1 
atm pressure.
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6. What is Solid – Solid equilibria? Give example.
 When a substance existing in a particular crystalline solid 

transforms to another crystalline form retaining its solid nature 
at a characteristic temperature called the transition temperature 
with both the solid forms co-existing at 1 atm pressure then it is 
said to be solid – solid equilibria.

   S  Srhombic monoclinic( ) ( )� ⇀�↽ ��
7.	 Define	homogeneous	equilibrium	with	an	example.
  In a chemical reaction at equilibrium, it all the reactants and 

products are present in the same phase. Then a homogeneous 
equilibria is said to have occurred.

  Eg : N 3H  NH2 2 3(g) (g) (g)
+ � ⇀�↽ �� 2

8. Write a note on heterogeneous equilibrium and give an 
example.

 In a chemical equilibrium, if the reactants and products are in 
different phases then heterogeneous equilibrium is said to have 
occurred.

    Eg : CaCO CaO CO
(s) (s) 2(g)3 � ⇀�↽ �� +

9. Write the equilibrium constant for the following equations (i) 
N + 3H  2NH2(g) 2(g) 3(g)� ⇀�↽ ��  (ii) 2SO + O  2SO2 2 3(g) (g) (g)

� ⇀�↽ ��

 (i) K
p

p p
p

NH

N H

3=
( )

( )( )

2

3

2 2

 (ii) K
p

p p
p

SO

SO O

3=
( )

( ) ( )

2

2

2 2

   
K

NH

N H
c

3= [ ]
[ ][ ]

2

2 2
3  

K
SO

SO O
c

3= [ ]
[ ] [ ]

2

2
2

2

10. For the equilibrium reaction H + I  2 HI2 2 (g)(g) (g)
� ⇀�↽ �� , identify 

whether pressure has effect on the equilibrium and give reason 
for your answer.

 (i) K 4        ;     K 4
p c=

−( )
=

−( )
x
x

x
x

2

2

2

21 1

 (ii)  The expression for the equilibrium constants Kc and Kp 
involve neither the pressure nor volume term.

 (iii)  Therefore pressure has no effect on the equilibrium.

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

110 Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target

UNIT - 14
CHEMICAL KINETICS  – I

Textual Questions

I. Two Marks Questions:

1. Define half life period.
 It is the time required to reduce the concentration of the 

reactant to half its initial value.
2. What is molecularity?
 Molecularity is defined as the number of atoms or molecules 

taking part in an elementary step leading to a chemical 
reaction.

3. What is a rate determining step?
 In a multistep reaction, the rate of a particular step is slower 

than the rest. i.e., the rate constant for this step will be lower 
than that of the rest of the steps. Such a step is known as slow 
step or rate determining step of the reaction.

4. Write the rate law of pA + qB → lC + mD reaction.
 The rate law can be expressed as the decrease in concentration 

of the reactant or increase in concentration of the product.
   

rate A B or C D= − × = − × × = ×d
dt p

d
dt q

d
dt l

d
dt m

( ) ( ) ( ) ( ) ( )1 1 1 1

5. Define the rate of a reaction.
 The rate of the reaction is defined as the change in the 

concentration of any reactant or product in the reaction per 
unit time. It tells, how fast or how slow a reaction could be.

6. In I order reaction the initial concentration of the reactant 
as 0.05 mole/litre and the rate constant 1.5 × 10-3 min-1. 
What is the initial rate of the reaction. 

 Solution :
 Initial concentration = 0.05 mol / lit.
 Rate constant = 1.5 × 10–3 min–1

   Rate = k [initial concentration]
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    = 1.5 × 10–3 × 0.05
    = 7.5 × 10–5 mol / lit / min
       (or)
    = 7.5 × 10–5 mol lit–1 min–1.

II. Three Mark Questions:

1. Name the factors that affect the rate of reaction.
 1. Nature of the reactants and products.
 2. Concentration of the reacting species.
 3. Temperature of the system.
 4. Presence of catalyst.
 5. Surface area of the reactants.
 6. Exposure to radiation.
2. List the factors on which an order of the reaction depend.
 The factors on which the order of a reaction depend are

1. Concentration of the reactant.
2. Partial pressure of the reactant in a gaseous reaction.
3. Temperature.

Other Important Questions

I. Two Marks Questions:

1.	 How	does	 the	 effect	 of	 temperature	 influence	 the	 reaction	
rates?

 (i) Endothermic Reaction :–
    Increase in temperature increase the kinetic energy of 

molecules, which increases the number of collisions between 
the molecules. Therefore the overall rate of reaction increases.

 (ii) Exothermic Reaction :–
    The overall rate of reaction decreases with increase in 

temperature.
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2.	 Write	a	note	on	catalyst	and	its	influence	towards	the	reaction	
rate.

 (i)  Catalyst alters the rate of a chemical reaction, while the 
concentration of catalyst remains same before and after the 
reaction.

 (ii) Addition of catalyst generally increases the rate of a reaction.
	 (iii)	 	Catalyst	is	specific	for	a	given	reaction.

3.	 How	does	the	surface	area	of	reactant	influences	the	reaction	
rates?

 (i)  Particle size decreases, surface area increases.
 (ii)  More number of molecules at surface will be exposed to the 

reaction condition.
 (iii)  Thus the reactants in powdered form react more rapidly 

(increase in reaction rate) than when present in larger 
particles.

4. Calculate the order of the following reaction
 (i) 2FeCl + SnCl  2FeCl + SnCl3 2 2 4 →  
 (ii) 2N O  4NO + O2 5 2 2 →
   Rate = k [A]p[B]q

   Order = p + q
 (i) 2FeCl +SnCl  2FeCl +SnCl3 2 2 4 →
   Order = 2 + 1 = 3
   III order reaction.
 (ii) 2N O  4NO +O2 5 2 2 →
   Order = p + q
   Order = 2
   II order reaction.

5. What is chemical kinetics?
Chemical kinetics is the study of the rates and the mechanism 
of chemical reactions.

6. Explain the scope of chemical kinetics.
The study of chemical kinetics has been highly useful in 
determining the factors that influence the rate, maximum yield 
and conversion in industrial processes.
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The unit for the rate constant `k’ depends upon the rate of the 
reaction, the concentration of the reactants and the order of the 
reaction.
In the case of the first order reaction.

k Rate
A B

=
[ ] [ ]1 0

k moldm
moldm

=
− −

−

3 1

3

sec

Unit of  k = sec–1 for first order reaction.
2. Give the units of rate constant of zero, first, second and 

third order reactions.
Order Unit of k
Zero mol litre–1 sec–1

I sec–1

II litre mol–1 sec–1

III litre2 mol–2 sec–1

nth litre(n–1) mol(1–n) sec–1

HHHH

UNIT - 15

BASIC CONCEPTS OF ORGANIC CHEMISTRY

Textual Questions

I. Two Marks Questions:

1. Substitution reaction.

 A reaction in which an atom or group of atoms are replaced by 
some other atom or group of atoms without any change in the 
structure is known as substitution reaction.

 e.g., CH CH OH CH CH Br H OHBr
3 2 3 2 2 → +
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2. Addition reaction.
 When a molecule is added across a double bond or a triple 

bond to form a single product, the reaction is known as addition 
reaction.

 

CH2

CH2

   + Cl − Cl →

CH2

CH2

Cl

Cl

3. Elimination reaction.
 The reaction in which, atleast two atoms or groups are removed 

with the formation of a double bond or triple bond is known 
as elimination reactions. They can be further classified as 
unimolecular elimination (E1) or bimolecular elimination (E2)

4. Carbonium ions.
 Carbonium ions (Carbocations) : Heterolytic fission of C - X 

bond occurs in such a way that  the shared pair of electrons are 
with X as X :. The positively charged carbon atom is known as 
carbonium ion or carbocation.

5. Resonance effect.
 The transfer of electrons from one part of configurated pi bond 

to the other due to the phenomenon of resonance is called 
resonance or mesomeric effect. 

II. Three Mark Questions:

1. Electrophilic and Nucleophilic reagents.
 Electrophilic Reagents : These are reagents which are 

positively charged or compounds in which the central atom has 
an incomplete octet. They are known as positive electrophiles 
and neutral electrophiles respectively.

 eg.,   H+, H3O
+, Cl+, +CH3, 

+NH4, BF3, AlCl3, SO3, FeCl3 etc.

 Nucleophilic Reagents : These are negatively charged 
reagents or compounds in which the central atom has a complete 
octet (which contain atleast one lone pair of electrons).

 eg.,  Br–, –C–, RCOO–, –OH, RO–, NH3, R – O – H, H – O – H, 
RNH2, R2NH, R3N: etc.
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2. Inductive effect.

(i)  The permanent electron displacement along a carbon chain 
due to the presence of a polar covalent bond is known as 
inductive effect.

(ii)  If an atom or group attracts electron more strongly than 
hydrogen, it is said to have –I effect.

(iii)  If the atom or group, which attracts less strongly than 
hydrogen, it is said tohave +I effect. The inductive effect 
involves	only	σ	electrons.	(i.e.,	electron	pair	that	constitute	
a	σ	bond).

Other Important Questions

I. Two Marks Questions:

1.	 	Define	organic	chemistry.
  The chemistry of carbon compounds or the chemistry of 

hydrocarbons and their derivatives is called organic chemistry.
2.	 	Define	Homologous	series.
  A group or class of organic compounds related to each other by 

a general molecular formula contributes homologous series.
3.  What are the types of alcohol? Give example.
  The	alcohols	are	classified	into		mono,	di	and	tri	hydric	alcohols.

  

CH OH          Methyl alcohol

CH OH

CH OH          Glycer

3

2

2

−

−

− ool

CH OH2 −

  CH OH
                    Ethylene glycol

CH OH

2

2

−

−
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4. What are ethers? Name its types.
 (i)  An ether is a substance that has two organic groups bonded 

to the same oxygen atom, R–O–R'. The organic group may 
be alkyl or aryl.

 (ii) There are two types of ethers (i) Simple ether (ii) Mixed ethers.
5. Explain the types of ethers.
 (i)  When the groups attached to the oxygen atom are the same, 

They are termed as simple ethers.
 (ii)  When the groups attached to the oxygen atom are different 

they are termed as mixed ethers.
6.	 Define	isomerism.
 (i)  The phenomenon in which the same molecular formula 

may exhibit different structural arrangement is called 
isomerism.

 (ii)  Compounds that have the same molecular formula but 
different structural formulae called isomers.

 (iii) There are two types of isomerism 1. Structural isomerism
   2. Stereoisomerism
7. What is structural isomerism? List out its types.
 (i)  When two or more compounds posses the same molecular 

formula, but different structural formulae, they are said to 
exhibit structural isomerism.

 (ii) Structural isomerism is divided into
    Chain isomerism
    Position isomerism
    Functional isomerism
8.  Write note on formation of free radicals.
 (a)		 Photo	 chemical	fission	 : When an organic compound is 

exposed	to	ultraviolet	region	it	undergoes	bond	fission.

  Eg: Cl  Cl  Cl Cluv• •  → • + • 
 (b)		Thermal	fission	: All organic compounds on heating yield 

free radicals.
   C H Pb Pb C H2 5 2 5( )  → +∆ •

4 4
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 (ii) Electrophilic addition :

 ethylene dibromide

CH2 = CH2 + Br2 CH2 – CH2

Br Br
ethylene 

 (iii) Free Radical addition :

CH CH=CH CH CH CH Br

Propene                 
2

HBr
H O3 3 2 22

    →

                 propyl bromide

3. How is urea synthesized in the laboratory?
Wohler synthesized the first organic compound urea in the 
laboratory from an inorganic compound, i.e, from ammonium 
cyanate (NH4 CNO).

2 24 2 4 4 2 4KCNO NH SO NH CNO K SO+  → +( ) ∆

 
or Pb CNO NH OH NH CNO Pb OH( ) ( )2 4 4 22 2+  → +∆

NH CNO NH CONHarrangement4 2 2
∆

Re →

HHHH

UNIT - 16

PURIFICATION OF ORGANIC COMPOUNDS

Textual Questions

I. Two Marks Questions:

1. What are the different stages followed during Crystallisation?

 The different stages followed during crystallisation are :

 (i) preparation of the solution of the substance in a suitable 
solvent.

 (ii) filtration of hot solution.
 (iii) crystallisation by cooling the hot filtrate.
 (iv) isolation and drying of purified substance.
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2. Define steam distillation.
 If the substance to be purified is insoluble in water and the 

impurities present are non-volatile, then the distillation is 
carried out in a current of steam. This method is applicable to 
solids as well as liquids.

3. What are different types of distillation?
 (i)   simple distillation (ii) fractional distillation
 (iii)  steam distillation
 (iv) distillation under reduced pressure.
4. Give the advantages of distillation under reduced pressure.
 (i) The compounds which decompose on heating to their 

boiling points, can be purified by the method. This is 
because at a reduced pressure, a liquid would boil at 
temperature much below its normal boiling point.

 (ii) Since the liquid boils at a temperature below the normal 
boiling point, this method is fuel-economical.

5. What are the types of paper chromatography?
 (i) Ascending paper chromatography.
 (ii) Descending paper chromatography.
 (iii) Circular or Radial paper chromatography.

Other Important Questions

I. Two Marks Questions:

1. How will you prepare a solution to carry out crystallisation 
method? 

 (i)  The powdered organic compound is taken in a round bottom 
flask.

 (ii)  The solvent is added little by little with constant stirring and 
heating till the solute gets completely dissolved.

 (iii)	 Non	-	inflammable	solvent	–	heating	is	done	on	wire	gauze.
	 (iv)	 Inflammable	solvent		 	 –		heating	should	be	done	on	a	

water bath
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2.	 Define	sublimation.	
 (i)  Certain solid substances like Naphthalene or camphor when 

heated pass directly from solid to the vapour state without 
melting. 

 (ii)  The vapours when cooled give back the solid substance. This 
process is known as sublimation.

3. Write a note on distillation. 
 (i)  Distillation is used for separating the constituents of a liquid 

mixture which differ in their boiling points. 
 (ii)  Depending upon the difference in the boiling points of the 

constituents, different types of distillation are employed. 

4. What are the mixtures that can be separated by simple 
distillation method? 

 (a) Nitro benzene (b.p.484K) and benzene (b.p.354K) 
 (b) Diethyl ether (b.p.308K) and ethyl alcohol (b.p.351K)

5. Mention the stationary and Mobile phases for different types 
of chromatography.

 
TYPE OF 

CHROMATOGRAPHY
STATIONARY 

PHASE
MOBILE 
PHASE

Column Chromatography Solid Liquid
Thin Layer Chromatography Solid Liquid
Paper Chromatography Liquid Liquid
Gas Liquid Phase Chromatography Liquid Gas

6. What are the different methods used for purification of 
organic compounds?
Various methods used for purification and separation of organic 
compounds are:
i) Crystallisation
ii) Fractional Crystallisation
iii) Sublimation
iv) Distillation
v) Extraction with solvents
vi) Chromatography

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target 129

12. What is Retention factor?
The ratio of the distance travelled by the compound in a 
particular solvent to that the distance travelled by the solvent 
is a constant and is known as retention factor (Rf). This value is 
used in identifying the compounds.

Rf = Distancetravelledby thecompound
Distancetravelledby solvennt

13. Differentiate paper and thin layer chromatography.

Paper Chromatography Thin Layer 
Chromatography

(i) Separation based on 
partition.

Separation is based on 
partition, adsorption and 
ion exchange.

(ii) Stationary phase is the 
water molecules bound 
on the paper.

Stationary phase is a layer 
of silica gel or alumina on 
glass plate.

II. Three Mark Questions:

1. Write a note on Fractional crystallisation.
 (i)  This method is suitable for any two substances whose 

solubility in any solvent is not much different.
 (ii)  This method involves a series a repeated crystallisations.
 (iii)  Eg: When a solution containing A and B are subjected 

to crystallisation, the slightly less soluble substance (A) 
crystallises	first.	Again	the	mother	liquor	when	subjected	to		
crystallisation gives out the crystals of B.

 (iv)  These crystals are subjected to recrystallisation seperately, a 
number of times to get pure A and pure B.

2.  Explain solvent extraction method (or) write a note on 
extraction with solvents.

 (i)  The aqueous solution containing organic substance is shaken 
with a suitable organic solvent. Two layers are formed; 
organic layer and aqueous layer.

 (ii)  The organic layer (containing organic substance) is separated 
using a 'separating funnel'.
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 (iii)  The impurities in the aqueous layer removed by distillation 
to obtain the organic substance.

 (iv)  The organic solvent is removed by distillation to obtain the 
organic substance.

3. Why the purification of organic compounds become essential?
(i)  The organic compounds obtained from natural sources are 

not pure. They contain a number of other compounds which 
occur with them.

(ii)  Similarly, the organic compounds prepared in the laboratory 
are also not pure. They are found to contain other products 
formed during the reaction.

(iii)  In order to investigate the structure and properties of an 
organic compound, it should be in the purest form. Hence 
purification	of	organic	compounds	become	essential.

4. What is the principle used in chromatography?
(i)  Chromatography is based on the general principle of 

distributing the components of a mixture of organic 
compounds between two phases - a stationary phase and a 
moving phase.

(ii)  The stationary phase can be a solid or liquid supported on 
a solid, while the moving phase is a liquid or a gas.

(iii)  When the stationary phase is a solid, the basis of separation 
is adsorption; when it is a liquid, the basis is partition.

HHHH

UNIT - 17
DETECTION AND ESTIMATION OF ELEMENTS

Other Important Questions

I. Two Marks Questions:

1. What is Qualitative Analysis? 
 (i)  Qualitative analysis of an organic compound involves the 

detection of various elements present in it.
 (ii)  The elements commonly present in organic compounds are 

C, H, O, N, X and S.
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2. Write the chemical equations involved in Lassaigne Test for 
nitrogen.

 (i) During fusion, the nitrogen in the organic compound is 
converted to sodium cyanide.

	 	 	 	 Na	+	C	+	N	→	NaCN
 (ii) Addition of FeSO4, converts NaCN to sodium ferro cyanide.

    FeSO4	+	2NaCN	→	2Fe(CN)2 + Na2SO4

    Fe(CN)2	+	4NaCN	→	Na4[Fe(CN)6]
 (iii)  Addition of ferric chloride to an acidified sodium 

ferrocyanide produces a prussian blue coloured ferric 
ferrocyanide

    3Na4 [Fe(CN)6] +4Fe+3	→	Fe4 [Fe(CN)6] +12Na+

3. Write the chemical equation involved in the detection of 
sulphur in the presence of nitrogen in an organic compound.

 (i) During fusion S, is converted to sodium sulphocyanide.
	 	 	 	 Na	+	C	+	N	+	S→	NaCNS

 (ii) Addition of ferric chloride, converts sodium sulphocyanide 
to ferric sulphocyanide which gives a blood red colour.

  3NaCNS + FeCl3	→	Fe(CNS)3 + 3NaCl
HHHH

UNIT - 18
HYDROCARBONS

Textual Questions

I. Two Marks Questions:

1. What is hydroboration?
 Alkenes readily react with diborane to form trialkyl boranes 

which on oxidation with alkaline hydrogen peroxide yield 
primary alcohols.

 Ex. 3 2

2
2 2 3 2 3 2 3

3 2 3 3 2
2 2

CH CH BH CH CH B

CH CH B CH CH OHH O

= +  → −

−  →

( ) ( )

( )
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2. What is polymerisation?
 It is a process by which, simple molecules (known as monomers) 

combine under suitable experimental conditions and form a 
huge or gaint molecule (known as polymers).

 
eg.,

 
nCH CH CH CHO

under pressure n
polythene

2 2 2 2
2=  → − −. ( )∆

3. What is the action of ozone on acetylene?
 Ozone reacts with acetylenes to form ozonides. These ozonides 

get decomposed with water to yield diketones. Diketones 
are oxidised to acids by hydrogen peroxide, produced in the 
reaction.

 
H – C  ≡  C – H + O3               H – C         C – H              H C   –    C   –  H               2HCOOHH2O (O)

H2O2

OO OO

O

II. Three Mark Questions:

1. Discuss the general method of preparing alkanes by Wurtz 
reaction .

 An ethereal solution of an alkyl halide is treated with sodium to 
obtain an alkane.

 CH3CH2 Br + 2Na + Br – CH2.CH3	→	CH3(CH2)2 CH3 + 2NaBr
 The reaction can be applied to mixed alkyl halides. The products 

are mixed alkanes.
 CH3CH2Br + 2Na + BrCH2CH2CH3	 →	 CH3CH2CH2CH3 + 

 CH3CH2CH2CH2CH2CH3 + CH3CH2CH2CH2CH3

   CH Br Na BrCH NaBr CH CHether

Ethane
3 3 3 32 2+ +  → + −

   CH CH Br Na BrCH CH CH CH CH CH CH CHether

n
3 2 2 2 3 3 2 2 2 32+ +  →

−
.

pentane
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2. Discuss the general methods of preparing alkanes From 
Grignard reagents.

  Alkyl magnesium halides (RMgX, X = halogen) are known as 
Grignard reagents. Alkyl halides (chloride, bromide or iodide) 
react with magnesium in dry ether to give Grignard reagents. 
Grignard reagents react with water or dilute acids to give 
alkanes.

 CH CH Br Mg CH CH MgBrEther
3 2 3 2+  →

  CH CH MgBr H O CH CH MgBr OH3 2 2 3 3+  → + ( )

3. What is ozonolysis?
 It is a reaction in which Ozone (O3) adds across a double bond 

or a triple bond and forms an ozonide. This addition product 
subsequently decomposes to form carbonyl compounds 
 (i.e., compounds containing > C = 0 group).

 

C = C +  O3

Ozonide

2    C = O + H2O2

H2O
ZnC C

O  O

O

 Ozonide

CH2 = CH2 + O3
CH3COOH

2HCHO + H2O2

H2O/Zn
CH2 CH2

O  O

O

Ethylene
Formaldehyde

4. What is Wittig reaction?
 The Wittig reaction is a chemical reaction of an aldehyde or 

ketone with a triphenyl phosphonium ylide (often called a 
Wittig reagent) to give an alkene and triphenylphosphine 
oxide. 

O
C

R R′
+

H H
C

C
R R′

−
Ph Ph Ph

P
CH2

+ +
:−

−
−

Ylide aldehyde or ketone alkene

Ph3 P−−O
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 (i) This reaction is an important method for the formation of 
alkenes.

	 (ii)	 The	double	bond	 forms	 specifically	 at	 the	 location	of	 the	
original aldehyde or ketone.

 (iii)  Ylides are neutral molecules but have +ve and –ve centres 
on	adjacent	atoms	that	are	connected	by	a	σ	bond.

5. How is ethylene hydrated?
 When ethylene is treated with conc.H2SO4, it forms ethyl 

alcohol. In this reaction, water gets added across the double 
bond.

 The reaction involves addition of H2SO4, followed by the 
hydrolysis of the product formed.

 
CH2 = CH2    +   H.HSO4  CH2 – CH2               CH3 CH2OH + H2SO4

H.OH

ethyl hydrogen sulphate

H   HSO4

ethylene ethyl alcohol

Other Important Questions

I. Two Marks Questions:

1. What are hydrocarbons? Mention its sources and types. 
 (i)  Compounds made of only carbon and hydrogen are called 

hydrocarbons.
 (ii)  They are obtained mainly from petroleum, natural gas and 

coal.
	 (iii)	 They	are	classified	as	(a)	aliphatic	hydrocarbons
   (b) aromatic hydrocarbon.
2. Write a note on Sabatier – senderens reduction 
 	Many	alkenes	(olefins)	may	be	reduced	by	passing	their	vapours	

with	hydrogen	over	finely	divided	nickel	supported	on	Kieselguhr	
at 200-300°C. This reaction is referred to as the Sabatier-
Senderens reduction.

 CH CH CH CH

Ethylene
2 2

Ni 300 C
H 3 32

=  → −°/

                           Ethane

This material only for sample

orders@surabooks.com Ph:9600175757/8124201001 

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



www.su
ra

bo
ok

s.c
om

146 Sura’s  Chemistry  Std. XI  Sigaram Thoduvom Target

6. What happens when ethene reacts with (i)  H2     (ii)  Cl2    
(iii) H2O/Cl2

 (i) Hydrogenation of alkenes : Alkenes can be readily 
hydrogenated under pressure in the presence of a catalyst.

CH CH H CH CHPt or Pd
RoomTemp

Ethane
2 2 2 3 3= +  → −

 (ii) Addition of halogens : Bromine and chlorine add readily 
to alkenes to yield dihaloalkanes.

CH2 = CH2 CH2 CH2

Cl Cl
Cl2

1,2-dichloroethane

  (iii) Halohydrin formation :

   CH2 = CH2 CH2 CH2

OH Cl
ethylene Ethylene chlorohydrin

Cl2/H2O

HHHH

UNIT - 19
AROMATIC HYDROCARBONS

Textual Questions

I. Three Mark Questions:

1. How is benzene is prepared commercially?
 (i)  Fractional distillation of petroleum produces naphtha. 

Naphtha is passed over platinum supported by aluminium 
catalyst.

 (ii) Benzene, toluene and other homologues of benzene are 
produced.

 (iii) Benzene is separated from the resulting mixture by solvent 
extraction and by fractional distillation.

2. Explain the term aromaticity.
 (i)    Any polynuclear compound, hetero cyclic ring or cyclic 

ions, if they are planar and contain 4n + 2 (where n = 0, 1, 
2,	3	etc)	delocalised	π	electrons	are	said	to	be	aromatic.
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 (ii)  This phenomenon is known as aromaticity. 
 (iii)  Those compounds which follow Huckel’s rule are aromatic 

(Huckel rule is the above statement).
3. How would you convert the following?
 a) sodium benzoate to benzene 
 b) phenol to benzene
 c) benzene to toluene

 

COONa

Benzene

Benzene

Toluene

(a)

(b)

(c)

NaOH/CaO

OH

∆

CH3

Zn dust

anhy AlCl3

∆

CH3Br

Other Important Questions

I. Two Marks Questions:

1. Write the preparation of benzene by decarboxylation of 
aromatic acid 

COOH

CaO CaO

COOH

COOH

NaOH NaOH

   Benzoic acid      Benzene           Phthalic acid 

  Labaratary preparation of benzene by decarboxylatiion of 
aromatic acid.
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11. Write short notes on Polynuclear aromatic hydro carbons.
 Polynuclear aromatic hydro carbons have two or more fused 

aromatic rings. They have at least two adjacent carbons shared 
by aromatic rings. Some examples of these compounds which 
are carcinogenic.

naphthalene        phenanthrene    Anthracene 

II. Three Mark Questions:

1. How will you prepare benzene from coal tar?
(i)  When coal is heated to 1000°C in the absence of air, thermal 

break down of coal molecules occur and a mixture of volatile 
products called “coal tar” distills off.

(ii) The coal tar forms the source of many organic compounds. 
(iii)  Further distillation of coal tar yields benzene, toluene, xylene, 

naphthalene and a host of other aromatic compounds.
2. Give the characteristic properties of benzene and its 

homologues.
(i) They readily undergo substitution reactions.
(ii) They are thermally stable.
(iii) They resist addition and oxidation reactions.
(iv) With respect to benzene the enthalpy of hydrogenation, the 

enthalpy change, when one mole of an unsaturated compound 
is hydrogenated is much smaller (–208.5 kJ mol– 1) than 
the corresponding calculated value for hypothetical 1,3,5 - 
cyclohexatriene (–359.1 kJ mol-1).

3. How is benzene commercially prepared from naphtha?

 (i)  Naphtha obtained by fractional distillation of petroleum 
is passed over platinum supported on alumina catalyst, 
benzene, toluene and other homologous of benzene are 
produced.
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 (ii)  Benzene is separated from the resulting mixture by solvent 
extraction and by fractional distillation.

 (iii) 90% of commercial benzene is obtained from petroleum.

4. Give the uses of benzene.

 (i)  Benzene is used as a solvent for the extraction of fats and 
oils.

 (ii) It is used as fuel along with petrol.
 (iv) It is used for the production of maleic anhydride.

HHHH

UNIT - 20
ORGANIC HALOGEN COMPOUNDS

Textual Questions

I. Two Marks Questions:

1. What are Lewis acids?

 Electron pair acceptors are Lewis acids.

 eg., BCl3, AlCl3.

2. What is an electrophilic addition?

 When an electrophile adds to an electron rich carbon atom (when 
an electrophile adds an C = C or C ≡ C) of a polarised double or 
triple bond, the reaction is known as electrophilic addition.

3. What is Hunsdiecker reaction?

 Hunsdiecker reaction :  Formation of an alkyl bromide or 
chloride from silver salt of carboxylic acid with Cl2 or Br2.

  CH3 CH2 COO Ag + Br2    →    CH3 CH2 Br + CO2 + AgBr

4. What is Finkelstein reaction?

 Alkyl iodides are prepared by treating the corresponding 
chloride or bromide with a solution of sodium iodide in 
acetone.
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R Cl Na I R I Na Cl
R Br Na I R I Na Br

acetone

acetone

+  → +

+  → +

5. What is Swarts reaction?
 The reaction between an alkyl chloride or bromide with 

metallic	fluorides	such	as	AgF,	or	SbF3	to	give	alkyl	fluorides	
is known as Swartz reaction.

 CH3CH2Br + AgF → CH3CH2F + AgBr

Other Important Questions

I. Two Marks Questions:

1.  Bring about the medicinal values of organic halogen 
compounds.
(i)  Chloromycetin is used in treatment of typhoid fever.
(ii)  Thyroxine is used in treatment of goitre.
(iii)  Chloroquine is used in treatment of malaria.
(iv)  Halothane is used as an anaesthetic.

2.  State Markovni Koff's rule.
  Markovni Koff's rule states that when a hydrogen halide is added 

to	an	unsymmetrical	olefin,	the	negative	part	of	it	is	added	to	the	
carbon that carries least number of hydrogens.

3.	 	Define	Aryl	halides.
  When the halogen atom is substituted in the place of a hydrogen 

atom in an aromatic ring, the compound is called aryl halide.
  Cl

Chlorobenzene 

4. Explain the oxidation and reduction reactions of benzyl 
chlorides.

 (i)  Reduction of benzyl chloride with Zn – Cu couple gives toluene

   C H CH Cl C H CH6 5 2
Zn Cu− → −6 5 3
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 (ii) On mild oxidation with Cu (NO3)2 gives benzaldehyde

   
C H CH Cl C H CHO6 5 2

O[ ] → −6 5

5. How will you prepare ethyl chloride from Ethanol?

 Preparation of alkyl halides from alcohols involves replacement 
of the hydroxyl group with halogen. It is done by using halogen 
acids.

 CH CH OH HCl CH CH Cl H OZnCl
3 2 3 2 2

2+  → +

6. What is a nucleophilic substitution reactions?

 When a substitution reaction involves the attack of a nucleophile, 
the reaction is referred to as SN (S-stands for substitution and 
N for nucleophile). The hydrolysis of alkyl halides by aqueous 
NaOH is an example of nucleophilic substitution.

 Example : CH3–Cl+OH– ® CH3–OH+Cl–  

7. How will you prepare aryl halides from benzene diazonium 
salts?

 Decomposition of diazonium salts : Aryl halides can be 
prepared by the decomposition of aryldiazonium salts in the 
presence of appropriate metal halides.

C H N Cl C H Cl N

C H N Cl C

Cu Cl
HCl

Cu Br
HBr

6 5 2 6 5 2

6 5 2

2 2

2 2

+ −

+ −

 → +

 → 66 5 2H Br N+

8. What happens when chloro benzene undergoes reduction?

 When reduced with nickel-aluminium alloy in the presence of 
sodium hydroxide, chlorobenzene forms benzene.

C H Cl H C H HClNi Al
NaOH6 5 6 62+  → +−[ ]
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