
CLASS 11, CHEMISTRY

CHAPTER 1

SOME BASIC CONCEPTS OF CHEMISTRY

1. What do mean by Mole fraction? 
Ans. Mole Fraction is the ratio of number of moles of one 
component to the total number of moles (solute and 
solvents) present in the solution. It is expressed as 'x'. 

2. Define one mole? 
Ans. One mole is the amount of a substance that contains as
many particles as there are atoms in exactly 12 g of the 
carbon-12.
 

3 . Calculate the formula mass calcium chloride. 
Ans. Formula mass of CaCl2= 40+2 x35.5=40+71 = 111 u 

4.  What is the law called which deals with the ratios of 
the volumes of the gaseous reactants   and products? 
Gay Lussac’s law of gaseous volumes

5 . Give the two points of differences between homogeneous and 
heterogeneous mixtures. 

Ans. Homogeneous mixture Heterogeneous mixture 

1. Homogeneous mixtures have the 
same composition throughout the 
sample. 

2. The components of such mixtures 
cannot be seen under a powerful 
microscope. 

1. Heterogeneous mixtures consist of 
two or more parts (phases), which 
have different compositions. 
2. These mixtures have visible 
boundaries of separation between the 
different constituents and can be seen 
with the naked eye 



6.Copper oxide obtained by heating copper carbonate or
copper nitrate contains copper and oxygen in the same 
ration by mass. Which law is illustrated by this 
observation? State the law.

Ans.Law of Definite Proportions This law states that: A chemical
compound always consists of the same elements combined 
together in the same ratio, irrespective of the method of 
preparation or the source from where it is taken.

  7. Write the empirical formula of the following:

(a) N2O4 (b) C6H12O6 (c) H2O (d) H2O2

                Ans. (a)NO2 (b) CH2O (c) H2O (d) HO

8. Define the law of multiple proportions. Explain it with 
one example.

Ans.When two elements combine to form two or more 
compounds, then the different masses of one element, which
combine with a fixed mass of the other, bear a simple ratio 
to one another. For example- carbon combines with oxygen 
to form two compounds CO and CO2.  Mass of oxygen which 
combine with a fixed mass of carbon (12g) bear a simple 
ratio of 16:32 or 1:2.

9. Calculate the number of atoms in each of the following 
(i) 52 moles of Ar 
         (ii) 52 u of He (iii) 52 g of He
 Ans. (i) 1 mole of Ar = 6.022 × 1023 atoms of Ar 

 52 mol of Ar = 52 × 6.022 × 1023atoms of Ar = 3.131 ×
1025atoms of Ar 
(ii)1 atom of He = 4 u of He
52 u of  He =52/4 =13 atoms
(iii)Atomic mas of He =4g
No of atoms in 4g =6.022x1023



No of atoms in 52 g=52/4x6.022x1023=78.286x1023

 10. Chlorine has two isotopes of atomic mass units 34.97 
and 36.97. The relative abundance of the isotopes is 0.755
and 0.245 respectively. Find the average atomic mass of 
chlorine.

Ans. Average atomic mass = 34.97 x 0.755 +36.97 x 0.245 = 
35.46 u

11.An organic compound on analysis gave the following 
percentage  composition. C=57.8%,H=3.6% and the rest is
oxygen.The molecular mass of the compound is 166. Find  
out the molecular formula of the compound.(Atomic mass 
of C=12u,H=1u and O=16u)
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C 57.8 12 57.8/12=4
.82

4.82/2.41
=2

4

H 3.6 1 3.6/1=3.6 3.6/2.41=
1.5

3

O 38.6 16 38.6/16=2
.41

2.41/2.41
=1

2

Empirical formula= C4H3O2

n=Molecular formula mass/Empirical formula mass=166/83=2

Molecular formula=( Empirical formula)n=C8H6O4



12.Calculate the amount of H2O (g) produced by the 
combustion of 16g of methane.

Ans.  CH4 (g) + 2O2 (g)                  CO2 (g) +  2H2O(g)

Ie, one mole of CH4 gives 2 mole of H2O

Ie,  16g of CH4 gives 2 X 18 g of H2O =36g

………………………………………..

CHAPTER 2

STRUCTURE OF ATOM

1. State the physical significance of 2 

Ans. 2  is a measure of probability of finding electrons. 
2. What are isobars? 

Atoms of different elements which have same mass number 
but different atomic numbers.

3. What are degenerate orbitals?
Ans.Orbitals having same energy.

4. Define quantum. 
Ans: Quantum is the smallest quantity of energy that can be
emitted  or  absorbed  in  the  form  of  electromagnetic
radiation.

5. Which property of light radiation indicates that it has 
a particle  
character?
Ans. Photoelectric effect and radiation by black bodies.

6. How is frequency, wavelength and speed of light 
related?
Ans. v=c/ where v=frequency, c=speed of light, 
=wavelength



7.  Give the mathematical form of uncertainty principle.
xp ≥ h/4 where x = uncertainty in position.
p = uncertainty in momentum, h = plank’s constant.

8. Which property of electromagnetic radiation indicates
that it also behaves as a wave?
Ans. Interference and diffraction 

9. Write the value of quantum numbers for n, l and m for
3dxy orbital.
Ans. 3dxy n=3, l=2, m=-2 to +2

10.    Give the units of planks constant.
Ans. Js.

11. Give the expression for the energy of an 
electron in a Bohr’s orbit in ev?
Ans.     En = -13.6/n2 ev

12. Write the electronic configuration of Cu (atomic 
number of  Cu=29).
Ans.      [Ar]3d104s1. 

13. What is the e/m ratio of an electron?
  According to Thomson’s experiment, e/m ratio for an 
electron is            1.758820 X1011CKg-1

14. What is threshold frequency? 
Ans. The minimum frequency below which photo electric effect
is not observed is called threshold frequency 
15.State the duality concept. What is its significance?

Ans.    According to de Broglie, a micro particle like electron has 
a dual character.  That is it behaves like both as a particle and as
a wave. The relation between wavelength and velocity was 
proposed as   = h/mv = h/p



Where  = wavelength,   m = mass of particle v = velocity, h = 
planks constant and   p = mv = momentum of micro particle

                    Duality principle rules out the Bohr concept of orbit 
with definite position and momentum and introduces the 
probability region orbital to locate electron in an atom. 

16.      The frequency of a beam of light1.07x1013Hz. 
Calculate its wavelength.

Ans. = c/, c = 3.0x108ms-1, 

                 =    3.0x10  8  ms  -1  

                          1.07x1013  s-1

                 = 2.80x10-5m

17. Identify the orbitals with  a) n= 4 and  l=3   b) n=8 and
l=0

a) 4d              b) 8s

18. What are the developments that lead to the 
formulation of quantum mechanical model of H-atom? 

i) The dual behaviour of matter 

ii) Heisenberg’s uncertainty principle

19. Using Bohr’s frequency rule, calculate the first 
ionization energy of hydrogen.

E= E2- E1

     = E -E1



     = 0- (-2.18 X 10-18) J

     = 2.18 X 10-18J per electron

20. Calculate the momentum of a particle which has the 
wavelength of 1nm.

Ans. = h/p,        = 1nm = 1x10-9m,        h = 6.6x10-34kgm2s-1

              p = h/ =      6.6x10  -34  kgm  2  s  -1           =   6.6x10  -25  kgms-1

         10-9m

21.  The correct electronic configuration of Cu is [Ar] 
3d104s1 and not [Ar]3d94s2  Why is it so?

The 3d10 configuration is highly stable as the d orbital is fully filled
(greater exchange energy and greater symmetry) 

22. Calculate the uncertainty in the position of an electron
if uncertainty in velocity is 5.7x108ms-1 (h = 6.6x10-

34kgm2s-1, mass = 9x10-31kg).

Ans.x. p = x.mv = h/4

x = h/4.mv

                   =            6.6x10  -34  kgm  2  s  -1   _________            

                        4 x 3.14 x 9x10-31kg x 5.7x108ms-1

                  = 1.02x10-13m.



23. An orbital can accommodate a maximum of 2 electrons
only. Why?

In the light of Pauli’s exclusion principle, no two electrons can 
have the same set of four quantum numbers. There are only two 
allowed values for spin quantum numbers

................................


