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 1                                                                                                         Whenever gases react , there exists a simple whole number ratio between the volume of the 

combining gases and volume of the gaseous products , if any provided the volumes are 

measured under the same conditions of temp and pressure 

1 

2 When the electron is at infinity the energy of the electron is assumed to be zero, because 

there is no attractive or repulsive interaction . As it enters the atom , it does work to 

overcome the repulsive interaction and loses its energy. Hence it is negative 

 

1 

3 Ununquadium,Uuq 1 

4 Process in which nutrient enriched water bodies  support a dense plant population, which 

kills animal life by depriving it of oxygen and results in subsequent loss of biodiversity is 

known as Eutrophication      

1 

5 LiCl,BF3 1 

6 a. Mass percent  =  Mass of solute  x   100 

                               Mass of solution 

  =  24/46x100=52.1% 

 

a. the number of molecules in I L of Chlorine gas at STP. 

 22.4=6.022x10
23

 

 1 L=2.6x10
22

 

2 

7 a. Minimum energy required remove the electron from the surface of a metal 

b. It is defined as the no: of wave lengths per centimeter and is equal to the inverse of 

wave length 

 

 OR 

 

 Radiant energy is emitted or absorbed discontinuously in the form of small packets of 

energy called quanta. Each packet is associated with definite amount of energy . In 

case of light the quantum of energy is called photon. 

 The amount of energy associated with each quantum of radiation is proportion to the 

frequency of radiation  

A body can emit or absorb energy only in terms of integral multiples of quantum 

2 
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 (any two) 

8 a.  

 

 Elements with low ionization energy 

 elements with high negative value of electron gain enthalpy  

 Higher the lattice energy, greater will be the ease of formation  

b.  

 

 

2 

9 a.    O<N<C 

b.   21Sc < 25Mn<  29Cu     

 

2 

10  

    EGE:It is the enthalpy change when a gaseous neutral  atom gains an electron to form a 

gaseous anion,experimentally calculated 

Electronegativity: 

The tendency of an atom in a molecule to attract the shared pair of electron towards itself is 

known as electro negativity.It cannot be calculated experimentally and is relative. 

 

2 

11 a.  

 
 

 

b. Formal charge =Total no: of valence electrons -Total no: of non-bonded electrons 

―No of bonds 

 structure                                                                                                                     

FC on O1,2 =  -1 x2=  -  2 

FC on O3  =0 

FC on C=  0  

 

3 

12 a. Dipole moments get cancelled. 3 
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b. Due lp-bp and lp-lp repulsions 

c. Trigonal bipyramidal ,axial bonds are weaker than equatorial bonds. 

13. a. pyramidal, bp=3  lp=1                   

b. K shape,bp=4,lp=1                  

c. Tetrahedral,bp=4 lp=0 

3 

14. a.  

 Has small size. 

 High polarizing power or charge /radius ratio. 

 High electronegativity and 

 Absence of d-orbital 

b. Due to stable  half filled  p orbitals on nitrogen 

c. Small size of oxygen ,there is strong inter electronic repulsion in the 2p orbital  

3 

15.  They exhibit more than one valency&hard with high mp &bp 

 They form coloured compounds. 

 They form alloys. 

 They act as good catalysts 

3 

16.  

Element mass moles Ratio 

C 58.54 58.54/12= 4.87 2 

H 7.32 7.32/1= 7.32 3 

 

N 

34.14  

34.14/14=2.4 

 

1 

 

 

EF =C2H3N =  41 

n  = 41=  1 

       41 

       MF=        C2H3N                                          

OR 

 

  CaO + H2O → Ca(OH)2 

  1mole(56 

g) 

1 (18g )      1      (74g ) 

112 g  L R 45g (E R)     148 g 

 

 Mass of Ca(OH)2 =  148 g 

 No of moles=148/74=2 moles 

 L R is CaO 

 

3 

17. a. Photochemical smog causes serious health problems. Both ozone and PAN act as 

powerful 

eye irritants. Ozone and nitric oxide irritate the nose and throat and their high concentration 

causes headache, chest pain, dryness of the throat, cough and difficulty in 

breathing.Photochemical smog leads to cracking of  rubber and extensive damage to plant 

3 
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life. It also causes corrosion of metals, stones,  building materials  

b. Catalytic converters  to convert oxides of nitrogen  ,planting trees like pinus which can 

metabolise nitrogen oxides 

 

c. Classical smog occurs in cool humid climate.It is a mixture of smoke, fog and sulphur 

dioxide. Chemically it is a reducing mixture and so it is also called as reducing smog 

 

 Photochemical smog occurs in warm, dry and sunny climate.  

 The main components of the photochemical smog result from the action of sunlight 

on unsaturated hydrocarbons and nitrogen oxides produced by automobiles and 

factories.Photochemical smog has high concentration of oxidising agents and is, 

therefore, called as oxidising smog 

18 a. It is defined as the number of atoms in a molecule of the substance.  

b. It is the ratio of number of moles of solute to the total number of moles of solution 

c. Simplest whole no ratio of atoms of various elements in one molecule 

3 

19 a. En  =  -2.18 x 10
-18

 /n
2
xz

2
 J =  -2.18 x 10

-18
 x2

2
 J 

                                                                      1
2 

= 
 
-8.72x 10

-18
  J 

 

b. ½ mv
2
  = h(𝜈  -  𝜈o)    =6.63 x 10

-34
Js(1.0x10

15
-7 x 10

14
  )  =19.889 x10

-20
J 

3 

20 a. No two e
-
s in an atom can have the same values of all the four quantum numbers ie; 

maximum no: of e
-
s in an atom is equal to two. 

b. ∆x   . ∆v   =  h/4𝜋m         ,   ∆v   =  1.4x10/100=  0.14 m/s 

 

 ∆x =   h/4𝜋m x ∆v    

                    = 6.63 x10
-34 

      =   2.51 x10
-31 

 m 

                        4 x3.14x1.5x10
-3

x0.14 

   

3 

21 a. orbit and orbital.(any two points of difference) 

Orbit 

1.It is the definite circular path followed by 

an electron around the nucleus. 

2.It represents the planar motion. 

 3.Maximum no: of electron in an orbit is 

2n
2
 

orbital 

1.It is the 3 dimentional region around the nucleus 

 where the probability of finding an e
-
 is maximum. 

2.It represents the 3D motion 

3..Maximum no: of e
-
 in an orbit is 2 

 

. 

 

b. n-1=6-1=5 nodes 

3 

22 a.  

 . Could not explain the spectrum of atoms other than H 

 Could not explain the splitting of spectral lines in the presence of magnetic fiel 

b.  

 It is obtained when radiations emitted by the exited substance is analysed with a 

3 
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spectroscope It consists of bright coloured lines separated by dark spaces. 

 Identification of elements 

                                                                                  

23 a. Pathogens,organic wastes,chemical pollutants etc 

b.  By checking BOD 

c. distilled water doesnot contain any ions needed for the body and deficiency of ions 

cause diseases 

d. Caring ,scientific attitude,helpful,applying knowledge,concern  

4 

24 a.  
(i) It is impossible to determine the exact position and exact velocity of an 

electron simultaneously and accurately.                 ∆x   . ∆p   ≥   h/4𝜋 

 

(ii) Pairing up of e-s in the orbital of a given sub- shell takes place only after each 

orbital is singly occupied with electron of same spin. 

(iii)In the ground state of an atom the e-s are filled in various orbitals in their 

increasing order of their energies 

 

 

b. Orientation of different orbitals 

c.  
 (i)4p                                    (ii)3d    

    

                                                                             OR 

 

 

a. . 

 

 

b.  4p   will experience greater effective nuclear charge   due to more penetrating effect 

c.  

o Similarities:both are spherical and can accomadate 2 electrons 

5 
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o Differences: size of 2s is bigger than 1s.,2s has one radial node and no nodes 

in 1s 

d. Fe
3+ 

is
 
 more stable than Fe

2+
  , due stable half filled cofign due to symmetrical distrbn 

and exchange energy 

25 a. When two elements combine to form more than one compound , the different weights 

of one of the element that combined with the fixed weight of the other always bears a 

simple whole number ratio 

b. Elements exist as isotopes 

Cl-35 and Cl -37 exist with a reative abundance 75% and 25% respectively 

 

c.  

 Sample I  Sample II 

Mass of C 42.9 27.3g  

Mass of O2 57.1 72.7 

Mass of O2 that combines 

with carbon 

57.1   x 1 

    42.9 

=  1.33 = 1.34g 

  72.7 

 27.3 

=2.66 

 

OR 

 

a. . Equal volumes of all gases under similar conditions of temperature and pressure 

contain equal number of molecules 

b. molality  doesnot change with temperature but molarity  changes 

. M =  10 x %  x d/MB      

   =10 X10x1.071/58.5 =   1.83  M    

molality =10/58.5x1000/90=  1.89 m 
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26 a. same no of electrons but diff nuclear charge 

b. Na
+
 is smaller than Na.bcs effective nuclear charge per electron decreases in Na

+
 

c. Two elements P and Q have atomic numbers 16 and 19 respectively.  

(i) P-16
th

 gp, Q-1
st
 gp 

(ii) Q 

(iii)Q2P 

 

OR 

 

 

a.  

(i) Diagonal relation –same polarizing power,Ionisation enthalpy,atomic and 

5 
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ionic size 

(ii) Third period begins with the filling of principal quantum no: 3 . The 

orbital’s  to be filled are 9.(ie;  3s , 3p, 3d). But energy of 3d > 4s 

(iii) Energy is required to add the electron as the electron goes to the next 

higher energy level 

  

b.  

(i) B-  positive electron gain enthalpy,high ionization enthalpy 

(ii) A-lowest value of I enthalpy 

 

 


