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  CHAPTER NO. 5 

ATOMIC STRUCTURE 
Q.1: How we come to know that cathod rays are material particle with negative 

change? 

Ans: Cathod rays derive a small paddle wheel which shows that these rays posses 

momentum and it is concluded that cathode rays are material particles with 

definite mass and velocity. When cathod rays passed through electric field, these 

are deflected towards positive plate. Which shows that these rays possess 

negative charge. 

Q.2: The e/m value of the positive rays obtained from the Hydrogen gas is 1836 times 

less than that of cathode rays? 

Ans: The mass of Hydrogen gas is 1836 times heavier than that of an electron. The 

e/m value of the positive rays depend upon the gas used in the discharge tube 

and e/m value of cathode rays is independent of the nature of gas. Heavier the 

gas, the smaller the e/m value of the positive rays. Therefore e/m value off 

positive rays obtained from Hydrogen gas is 1836 times less than that of cathode 

rays. 

Q.3: The energy associated with violet colour is greater than real colour in visible 

spectra. Why? 

Ans: When a white light is passed through a prism, the photons of violet colour 

having wavelength range from 400 – 420 nm bend to the maximum extent, while 

the photons of the red colour having wavelength range 630 to 750 nm, bend to 

the lesser extent. Smaller the wavelength of photon, greater is the energy 

associated with it. 

Q.4: State Pauli’s exclusion principle? 

Ans: Two electrons in the same orbital should have opposite spin. 

 Example: 
   6C =     1s2,  2s2,  2px1,  2py1, 2pz 

Q.5: Why is necessary to decrease the pressure in the discharge tube to get the 

cathode rays? 

Ans: The current does not flow through the gas at ordinary pressure even at high 

voltage about 5000 volts. However, when the pressure inside the tube is 

decreased and high voltage (5000 to 10000 volts) is applied the gas begins to 

conduct electricity producing a uniform glow inside the tube. At still low 

pressure original glow disappears and same rays are produced which emit a 

greenish glow. These rays are called cathode rays. Therefore it is necessary to 

decrease the pressure in the discharge tube to get the cathode rays. 

Q.6: Why e/m value of cathod rays is just equal to that of electrons? 

Ans: A cathod rays consists of beam of electrons. So, cathod rays are actually 

electrons. Therefore, e/m value of cathod rays is just equal to that of electrons 

and just it is same for all gasses. 
 

Q.7: The distance gaps between different orbitals go on increasing from the lower to 

the higher orbits. (r2 – r1 < r3 – r1 < r4 – r5 ………. ) 

Ans: According to Bohr’s Model, the radius of an orbit is directly proportional to the 

square of number of orbits. 
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   r = 0.529 (n2) A0 

   0.529 A0 (n2) 

 Putting the value of  n = 1, 2, 3, 4 

 r1 = 0.529 A0 (1)2  , r2 = 0.529 A0 (2)2 

  = 0.529 A0  ,  = 0.529 A0  (4)   =   2.1 A0 

 r3 = 0.529 A0 (3)2  , r4 = 0.529 A0 x  (4)2 

  = 4.75 A0  ,  = 8.4 A0 

 r5 = 0.529 A0  x  (5)2      =      13.22 A0 

 The comparison of radii shows that the distance gaps between orbits are: 

  r2 – r1  <  r3 – r2  <  r4 – r3  <  r5 – r4 

 This shows that distance gaps between different orbits go on increasing from the 

lower to higher orbits. 

Q.8: Give the Moseley’s equation also write its importance? 

Ans: This low states that frequency of spectral lines in x-rays spectrum varies directly 

as square of the atomic number of an element emitting it. 

      =  a  (z – b) 

 Importance: 
With the help of this law: 

1. Arranged Al and K , Ni & Co in a proper way in Mendeleev periodic table. 

2. Discover new elements like  Tc (43)  ,  Pm (61)  ,  Rn (45). 

3. Determine the atomic numbers of rare earth elements. 

Q.9: What particles are formed by the decay of free neutrons. Give nuclear reaction. 

Ans: Free neutron decays into a proton ( P1

1 ) with the emission of an electron ( e0

1 ) and 

a neutrino ( n0

0 ). 

   n1

0   P1

1     +    e0

1     +    n0

0  

Q.10: How X-rays are produced. 

Ans: X-rays are electromagnetic radiation much like light, but higher in frequency.     

X-rays are produced when high energy electrons strike a heavy metal anode in 

the discharge tube. The frequency of emitted X-rays depend upon atomic number 

of metal atom. Every metal has its own characteristics X-rays 

Q.11: What is frequency and wavelength? 

Ans: Frequency: 
 The no. of waves passing through a point per second is called frequency. Its unit 

are: (i) cycle / sec (ii) Hz 

 Wavelength: 
 The distance between two adjacent crests or trough is called wavelength. Its unit  

are A0 (angstrom), nm,  Pm. It is denoted by  . 

   (          1   ) 

         f 

Q.12: Give two defects of Bohr’s atomic model. 

Ans: 1. It is unstable to explain the origin of spectrum of poly electron system like   

He, Li, Be. 

2. It cannot explain the fine structure of hydrogen atom. 

3. It does not explain the zeeman effect and stark effect. 

Q.13: Why the properties of positive rays (anode) depend upon the nature of the    

gas? 
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Ans: We determine the e/m values for different gases are different due to different 

masses of positively charged ions. Hence the anode rays depends upon the 

nature of gas in the discharge tube. 

Q.14: What is Zeeman effect? 

Ans: When the excited H-atoms are placed in magnetic field its spectral lines, further 

splits up into closely spaced lines. This type of splitting of lines is called 

Zeeman’s effect. 

Q.15: The energy difference between adjacent levels in an atom goes an decreasing 

sharply. Why? 

Ans: The energies of the electrons of a H-atom in the allowed orbits (level) is given by: 

    En =  –    1313.315                                                    . 

                  n2 

  E1 =  –    1313.315              =           - 1313.315                                . 

                12 

  E2 =  –    1313.315              =           - 328.328                                . 

                22 

  E3 =  –    1313.315              =           - 145.923                                . 

                32 

  E4 =  –    1313.315              =           - 82.082                                . 

                42 

 

Q.16: Why positive rays are called canal rays? 

Ans: Since positive rays are produced in discharge tube and passed through the 

canals or holes of cathod. Therefore, positive rays are also called canal rays. 

Q.17: Define spectrum. Give its two types. 

Ans: When white light passes through a prism then it splits up into different seven 

colours is called spectrum. 

 Example: 
 Visible light consists of seven colours. They are violet, indigo, blue, green, 

orange, yellow and red. 

 Types: 
 (i) Continuous spectrum  (ii) Line spectrum 

Q.18: Give two defects of Rutherford’s atomic mode. 

Ans: 1. If electron, emit energy continuous then it should give a continuous spectrum  

but it give line spectrum. 

2. Rutherford Model is based on laws of motion and gravitation which can be 

applied to the natural bodies like planets but not to the charged bodies like 

proton and electron. 

3. Electron revolves around nucleus and emit energy continuously, until it 

fall into the nucleus but it never happens. 

Q.19: Write balanced equations for two nuclear reactions. 

Ans: The nuclear reactions are as follows: 

  He4

2      +     Be9

4   C12

6       +     n1

0  

  N14

7        +     n1

0   B11

5       +     He4

2  (  – particle ) 

  Cu65

29      +     n1

0   Cu66

29    +     hv  ( r – radiation ) 

           Cu66

29    Zn66

30     +     e0

1  (  – particles ) 
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Q.20: Energy of an electron for H2 is given by the formula  En  =  
2

315.1313

n


KJ/mol. 

Calculate I.E for hydrogen. 

Ans: The energy difference between first and infinite energy level is the ionization 

energy of Hydrogen and is calculated as follow: 

 E  –  E1  = 0 –  (–1313.315) = 1313.315  Kj/mol 

Q.21: Write De-Broglei equation. What does it show? 

Ans: De-Broglei derived a mathematical equation which relates the wavelength () of 

the electron to the momentum of electron (mv). 

     =    h                                 . 

                  mv 

 Where: 

 ‘’ is de-Brogle’s wavelength. ‘v’ velocity of electron ‘m’ mass of electron and ‘h’ is 

planks constant. 

Q.22: I.E of  Mg = 738 KJ/mol whereas that of  Al = 578 KJ/mol (lower value). Justify 

it. 

Ans: The higher value of 738 KJ/mol of ionization energy of Mg as compared to that of  

Al = 578 KJ/mol is due to the fact that in case of  Mg  the electron is to be 

removed from the completely filled 3s – orbital while incase of  Al  the electron is 

removed from the partially filled  3p – orbital. 

Q.23: Write the electronic configuration of  19K  and  29Cu elements. 

Ans:  19K  1s2,  2s2,  2p6,  3s2,  3p6,  4s1 

  29Cu  1s2,  2s2, 2p6,  3s2,  3p6, 3d10, 4s1 

Q.24: What is Stark effect? 

Ans: When the excited H-atoms are placed in an electric field its spectral lines further 

splits up into closely spaced lines. This type of splitting of lines is called Stark’s 

effects. 

Q.25: Which observation tells the presence  of positive rays in discharge tube? 

Ans: Besides the cathode rays there is another type of rays which travel from anode 

towards cathode in a discharge tube and these rays carry positive charge and 

produce glow opposite to anode. This observation tells the presence of positive 

rays in discharge tube. 

Q.27: Distribute the electrons in orbitals of  29Cu  and  35Br. 

Ans:  29Cu  1s2, 2s2, 2p6, 3s2, 3p6, 3d10, 4s1 

  35Br  1s2, 2s2, 2p6, 3s2, 3p6, 3d10, 4s2, 4p5 

Q.28: Give the relationship between energy and frequency? 

Ans: According to Planck’s theory, each photon has an energy which is proportional to 

the frequency of light. 

    E = hv  (1) 

 The frequency, wavelength and speed of light are related by the equation. 

     =    c                                 . 

                    

 Put the value of  (v)  in eq (1). 

    E = h      C                                 . 

                         

 Wave number  ( v ) is reciprocal to wavelength. 
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   E = hc v  

Q.29: What is Aufbau principle? 

Ans: This principle states that electrons are filled in subshells in the order of 

increasing energy. It is in the order of  1S, 2S, 2P, 3S, 3P, 4S, 3d, 4P ………….. 

 

Q.30: Cathode rays does not depend on the nature of the gas used in the discharge 

tube? 

Ans: Cathode rays originated from cathode when a high voltage is applied to 

electrodes at low pressure and not from the gas used in the discharge tube. The 

characteristics of cathode rays are independent of the material making up the 

cathode. Therefore, the nature of the cathode rays does not depend upon nature 

of the gas used in the discharge tub. 

Q.31: Define Heisenberg uncertainty principle? 

Ans: The principle states that it is not possible to measure accurately, Position and 

momentum of an electron simultaneously. Mathematically we may write. 

    x     p >     h                                                   . 

          4 

 Where ‘x’ is uncertainty in position and ‘p’ is uncertainty in momentum. This 

principle tells that if ‘x’ is small then ‘p’ will be large. 

Q.32: How the cathode rays are termed as electrons? 

Ans: Since cathode rays consists of beam of electrons, so they are actually electrons. 

Like electrons, cathode rays are negatively. Charged and the e/m value of 

cathode rays is just equal to that of electron, thus the cathode rays are termed as 

electrons. 

Q.33: What is function of principle quantum number? 

Ans: The principal quantum number (n) determines the distance of electron from the 

nucleus, greater the value of ‘n’ greater will be the distance of electron from the 

nucleus. It also determines the energy of an electron in an atom. The smaller the 

‘n’ is the lower the energy. Its values are not zero. 

 Positive integers  n = 1, 2, 3, 4 

 When  n  =  1  it is called  K shell. 

   n = 2  it is called  L shell. 

 And so on. 

Q.34: Describe the shapes of ‘s’ and ‘p’ orbitals. 

Ans: An s-orbital has a spherical shape. All the three p-orbitals namely Px, Py and Pz 

have dumb-bell shapes. These p-orbitals have directional character whih 

determines the geometry of molecules. 

Q.35: Why the size of He+ is much smaller than Hydrogen atom? 

Ans: Hydrogen atom and He+ have single electron in their valence shell. H-atoms has 

one proton in its nucleus while He+ has two protons in its nucleus, hence He+ 

will have greater force of attraction for the single electron than that of H. 

Therefore, the size of He+ is much smaller than H. 

Q.36: What is the origin of line spectrum? 

Ans: According to Bohr’s model, Energy is only emitted or absorbed when electron 

jumps from one orbit to an other orbit. When an element such as Hydrogen gas 

is heated its electron go to high energy state by absorbing energy. When electron 

comes book, the same energy is released. It is found as: 
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   E = E2   –   E1  = h v 

 The energy is released and give a spectral line. It is called origin of line 

spectrum. e.g. Lyman series, Barlmer series etc. 

Q.37: Give two postulates of Planck’s theory (Quantum theory of Radiation)? 

Ans: The main points of theory are. 

1. Energy is not emitted or absorbed continuously, But it is emitted or 

absorbed in the form of wave packs of energy called “Quanta”. 

2. The amount of energy associated with radiation is proportional to the 

frequency of the radiation. 

  E   =    h v or E   x   v  h   =   Plank’s constant 

Q.38: Write two properties of neutron. 

Ans: 1. Neutron carries no charge and its mass is 1.0087 amu or 1.675 x 10-27 Kg. 

2. Neutron cannot ionize gases and are highly penetrating particles. Free 

neutron decays into a proton with the emission of an electron and a 

neutrino. 

Q.39: Why Ionration energy increases from left to right in periods? 

Ans: The size of atom decrease from left to right in a period and it become difficult to 

remove the electron and hence I.E increases from left to right in a period. 
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CHAPTER NO. 6 

CHEMICAL BONDING 
Q.1: The abnormality of Bond length in HI is less prominent than in HCl. Why? 

Ans: Chlorine has high electronegativity than iodine. The bond-length and bond-

energy depends upon the electronagitivity difference of bonded atoms. The 

electronagitivity difference in HCl is more than HI. Thus HCl has higher 

polarity and greater attractive force for bonding the atoms than HI. Therefore, 

abnormality of bond length and bond strength in HI is less prominent than that 

of HCl. 

Q.2: What is octet rule? 

Ans: Noble gasses are more stable, because their outermost “s” and “p” orbitals are 

completely filled and have “8” electrons in their outermost shell except “He”. All 

other elements, combine with one another, to get their stabilization by losing, 

gaining or sharing of electrons to attain the nearest noble gas configuration. The 

tendency of atoms to attain a maximum of eight (8) electrons is the valance shell 

by losing, gaining or sharing of electrons during the formation of compounds is 

called “octet rule”. 

Q.3: How does the electronegativity of difference decide the nature of Bond? 

Ans: The difference of electronegativity between bonded atoms helps us to decide the 

%age of ionic nature in a compound. The maximum difference of 

electronegativity between two bonded atoms for CsF is 3.2 calculations tells us 

that CsF has 92% ionic character and NaCl has 72% ionic character. No bond in 

Chemistry has ionic character more than 92%. It means no bond in Chemistry is 

100% ionic. 

Q.4: Explain the term Bond order? 

Ans: The number of bonds formed between two atoms after the atomic orbitals 

overlap is called bond order and taken as half of the difference between the 

number of bonding electrons and anti bonding electrons. 

 Bond Order = 1/2      (no. of bonding atoms – no. of anti bonded atom) 

 A Bond order of “1” represent single bond, a bond order of “2” represent a double 

bond and bond order of “3” represent a triple bond. The bond order of H2 is one, 

of O2 is two and N2 is three. 

Q.5: Why ionization energy decreases with in a group and increases along a period? 

Ans: The ionization energy decrease down the group due to successive addition of 

electronic shells with the increase in atomic radius, thus the attraction between 

the nucleus and electron decreases down the group causing ionization energies 

to decrease. Moreover the force of attraction also decreases due to increasing 

shield effect of the intervening electron. 

 The ionization energies increases from left to right in the period due to an 

increase in effective nuclear charge and a decrease in atomic radius, causing the 

ionization energy to increase, because the attraction between nucleus and 

electron increases. 

Q.6: No Bond in Chemistry is 100% ionic why? 

Ans: The difference in electronegativity between the bonded atoms help us to decide 

the % of ionic nature in compounds. The maximum difference of 

electronegativity between the bonded atom for CsF is 3.2 calculations tells us 

that CsF has 92% ionic character and NaCl has 72% ionic character. No bond in 
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Chemistry has ionic character more than 92%. It means no bond in Chemistry is 

100% ionic. 

Q.7: Define Bond energy and Bond length? 

Ans: The average amount of energy required to break all bonds of particular type in 

one mole of the substance is called Bond energy. It is measured in KJ/mole. The 

distance between the nuclei of two atoms forming a covalent bond is called bond 

length. 

Q.8: Pi Bonds are more diffused than sigma bond, example with reason? 

Ans: A sigma bond is formed by head to head overlap of two partially filled atomic 

orbitals and the electron density is concentrated along the bond axis joining two 

nuclei. The “” Bond is forced by the side way overlap of two half filled co-

planner “P” orbitals. The electron density is maximum, perpendicular to the line 

joining two nuclei and it has two regions, one above and other below the bond 

axis. So “” Bond are more diffused. 

Q.9: Anionic radius is always larger the parent atom. Why? 

Ans: The Anionic radius is larger than the parent atom due to the increase in valence 

shell electrons by the addition of electron into an atom. Greater the amount of 

negative charge on ion, greater the size of atom. 

Q.10: Why the energy of bonding molecular orbitals is lower than that of antibonding 

molecular orbital? 

Ans: In antibonding molecular orbital, the electron density is concentrated outside the 

region between to nuclei. Thus an electron in an antibonding molecular orbital is 

actually repelled from the bonding region and is therefore, at higher energy and 

is less stable. While in bonding molecular orbital the electron density is 

concentrated in the intermolecular region. Thus an electron in bonding 

molecular orbital is strongly attracted to the both nuclei and is therefore, at 

lower energy and is more stable. Thus, the energy of the antibonding molecular 

orbital is greater than bonding molecular orbital. 

Q.11: Define dipolemoment. Give its units. 

Ans: The quantitative measure of the magnitude of a dipole is called its dipole 

moment. The dipole moment () may be defined as: 

 “The product of the electric charge (q) and the distance between the positive and 

negative centres (r). 

     = q   x   r 

 The dipole moment is a Vector Quantity. It is measured in Debye (D) units. In SI 

units, dipole moments are measured in coulomb-meters (c.m). 

    10 = 3.34   x   10-30 cm 

 The dipole moment of a polyatomic molecule is a resultant of the vector addition 

of the individual bond moments. 

Q.12: Why sigma bond is stronger than Pi-Bond? 

Ans: In sigma bond, the electron density is concentrated along the inter nuclear axis, 

so nuclei are tightly bound. IN Pi () Bond, the electron density is concentrated 

above the and below the line joining the bonded atoms and is thus more diffused 

and cannot hold the two nuclei with a greater force. Therefore, sigma bond is 

stronger than Pi Bond. 

Q.13: He2 molecule is not formed. Why? 
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Ans: The electronic configuration of He is Is2. The 1s orbital of He-atoms combine to 

form two molecular orbitals i.e.,  (1s) and * (1s). Two electrons enter bonding 

molecular orbital  (1s) and remaining two go to antibonding * (1s) molecular 

orbital. The bond order for He2 is zero. 

   i.e. 2 – 2     and thus He2 

       2 

Q.14: What is co-ordinate covalent bond? 

Ans: A co-ordinate covalent bond is formed between two atoms when the shared pair 

of electrons is denoted by one of the bonded atoms. The atom which donates the 

electrons pair is called “donor” and the atom which accepts the electrons is called 

“acceptor”. This bond is generally represented by an arrow () which run from 

the donor atom to acceptor. For example, H2O: donates its electron pair to H+ ion 

to give H3O+. 

         H 

   O      O+ 

 

  H  H     +     H+ — 1  H  H 

Q.15: How do electronegativity value vary in periodic table? 

Ans: Electronegativity increases from left to right in a period in periodic table since 

nuclear charge increases and atomic radius decreases which cause 

electronegativity to increase across the period. Electronegativity decreases in 

going down a group due to successive appearance of linear shells and increase in 

atomic radius with increase in atomic number. 

Q.16: Ionization energy of  Mg = 738 KJ/mol whereas that of  Al = 578 KJ/mol. Justify 

it. Why the ionization energies of group IIIA elements are less than group IIA 

elements. 

Ans: The higher value of 738 KJ/mol-1 of ionization energy of Mg as compared to that 

of  Al = 578 KJ/mol is due to the fact that in case of  Mg  the electron is to be 

removed from the completely filled 3s – orbital while incase of  Al  the electron is 

removed from the partially filled  3p – orbital. 

 

Q.17: Group VIII A electrons show abnormal value of electron affinity to every period. 

Justify it? 

Ans: The Group VIII A elements have extra-ordinary stable configuration namely 

ns2p6 show no tendency to accept the additional electron. Hence the electron 

affinity values of inert gases are practically zero and thus show abnormal value of 

electron affinity. 

Q.18: Phosphonium ion has different types of bonds. Justify it? 

Ans: PH3 has three covalent bonds, one electron pair and this lone pair is denoted to 

H+ (electron deficient) to form a co-ordinate bond, thus PH4
+ ion is formed. So, 

Phosphonium ion has three covalent bonds and one co-ordinated bond and all 

four bonds behave alike. Thus PH3 ion has different types of bonds. 

    H    H 

   H P   :    +    H+  H P+ H 

    H    H 

Q.19: Why second ionization energy of an element is always greater than first 

ionization energy? 
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Ans: The ionization energy increases with each removal electron, since the attractive 

influence of the nucleus increases and require more energy for the removal of an 

electron from the monopositive ion. Therefore, second ionization energy of an 

element is always greater than first ionization energy. 

Q.20: Differentiate between bonding molecular orbital and antibonding molecular 

orbital? 

Ans: B.M.O: 
 A molecular orbital in which the electron density is concentrated in the 

internuclear region and is of lower energy than the energy of the separate atomic 

orbitals from which it is formed is called bonding molecular orbital. e.g.    and  

 bonds, orbitals. 

 A.B.M.O: 
 A molecular orbital in which electron density is concentrated outside the region 

between the two nuclei of bonded atoms and is of higher energy than the energy 

of separate atomic orbitals from which it is formed is called ABMO. 

  e.g. *  and  *  orbitals. 

 Bonding molecular orbitals is more stable than antibonding molecular orbital. 

Q.21: Why the atomic radii increases down the group? 

Ans: The increase in atomic radii from top to bottom in a group is due to increase in 

the number of shells and the screening effect. Thus the electrostatic attraction 

between the nucleus and valence-shell electrons decreases and this decreased 

electrostatic attraction increase atomic radii. 

Q.22: Why the ionization energy of VI A group elements decrease down the group? 

Ans: The ionization energies decrease down the group due to successive addition of 

electronic shells with the increase in atomic radius. Thus the attraction between 

the nucleus and the electron decreases down the group, causing the ionization 

energy to increase, because the attraction between the electron and nucleus is 

increases. 

Q.23: Why the dipole moment of CO2 is zero and that of H2O is 1.85 D? 

Ans: CO2 has linear structure, where the dipoles being equal and apposite and cancel 

the effect of each other. So the dipole moment of CO2 is zero. While H2O has 

angular structure and contains two dipoles, the net dipole moment is 1.850 is the 

resultant of vector addition of the individual bond moments. 

Q.24: Why the dipole moment of CH4 is zero? 

Ans: CH4 molecules has tetrahedral shape and the C-H Bonds are directed 

symmetrically about the central  C  atom. Although C-H Bonds are polar but all 

four bonds moments cancle out one another and gives CH4 molecule of zero 

dipole moment. 

      H  

     H C H 

      H 

 

Q.25: Why the covalent bonds are directional? 

Ans: The covalent compounds are directional because the atoms being held together 

by shared electron pair and not by electrical lines of force. This affords 

opportunity for various special arrangements and covalent compounds exhibit 

stereoisomerism. 
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Q.26: Write down the sequence of molecular orbital of N2 molecule? 

Ans: Electronic configuration of N2 molecule is: 

   (1s2)   <   * (1s2)   <    (2s2)   <   * (2s2)   <    (2p2y) 

 =  (2p2z)   <    (2p2x)   <   * (2py)   =   * (2pz)   <   * (2px) 

Q.27: Why the second electron affinity of oxygen is positive? 

Ans: When a second electron is added to O ion, the incoming electron is repelled by 

the already present negative charge on O ion and energy is absorbed in this 

process, therefore the second electron affinity of oxygen is positive. 

   O  +  e–  O–  E.A = -141 KJ mole-1 

   O–  +  e–  O-2  E.A = +780 KJ mole-1 

Q.28: Why ionization energies decreases down the group although the nuclear charge 

increase? 

Ans: The ionization energies decrease down the group due to successive addition of 

electronic shells with the increase in atomic radius. Thus the attraction between 

the nucleus and electron decreases down the group, causing ionization energy to 

decrease. Moreover, the force of attraction also decrease due to increasing 

shielding effect of the intervening electrons. 

Q.29: Why the first electron affinity for most of the elements is negative, while the 

second electron affinity is positive? 

Ans: Most atoms can gain electrons to form negatively charged ions which are stable 

and evolve energy and thus the energy change for the first electron affinity is 

negative. The addition of a second electron to uninegative ion must overcome the 

repulsion due to the existing negative ion and energy has to be supplied and 

hence the process is endothermic. So, the second electron affinity for all the 

elements is positive. 

Q.30: Why the molecule of BF3 is triangular planer? 

Ans: BF3 has three bond pairs of electrons and are triangular planer molecules 

because this structure gives maximum separation among the three bonding 

electron pairs. Due to greater repulsion of lone-pair bond-pair than the bond pair 

– lone pair, the bond pairs come closer to each other there by making the molecules 

triangle pyramidal. 

Q.31: Why the bond angles of H2O and NH3 are not 109.5o like that of CH4, although O 

and N atoms are Sp3 hybridized? 

Ans: Carbon, oxygen and nitrogen atoms in CH4, H2O and NH3 respectively undergo 

Sp3 hybridization. CH4 is perfectly tetrahedral and the angle between Sp3 

orbitals is 109.5o. In NH3 there are three bond pairs and one lone pair. The 

repulsion between the lone pair and bond pair of electrons is greater than bond 

pair – bond pair of electrons, which reduces the angle to 107.5o. In H2O there are 

two lone pairs which increased the repulsion of two lone pairs and angle further 

reduce to 104.5o. Thus the bond angles of H2O and NH3 are not 109.5o like that of 

CH4. 

Q.32: Define atomic radius. How does it vary in groups and periods? 

Ans: The average distance between the nucleus of the atom and its outermost 

electronic shell, provided the atom is supposed to be spherical is called atomic 

radius. The atomic radii decrease from left to right in a period due to increased 

in the nuclear charge. The atomic radii increase in going from top to bottom in a 
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group of the periodic table due to increase in the number of shells and the 

screening effect of increased electrons. 

Q.33: Why the lone pairs of electrons on an atom occupy more space? 

Ans: A bonding electron pair is under the influence of two nuclei of bonding atoms 

and is attracted by both nuclei of atoms, while the lone electron pair is under the 

influence of only one nucleus. Because a lone pair experiences less nuclear 

attraction, its electronic charge is spread out more in space than for bonding 

pair. Therefore, lone pair occupies more space than bond pair. 

Q.34: Why ionic radius of a caution is smaller than its parent atom? 

Ans: Cationic radius is smaller than the parent atom because by the removal of 

electron from the atom, the effective nuclear charge on the ion increases and 

thus the caution radius decreases. 

 

Q.35: Define polar covalent bond with an example. 

Ans: A covalent bond between two dissimilar atoms, such as  S+H – ClS-, in which the 

shared electron pair is more attracted towards the more electronegative atom 

and the bonded atoms require a partial positive and negative charges on its ends 

or poles is called polar covalent bond. 

Q.36: Why MOT is superior to VBT? 

Ans: MOT accounts for no bond between noble gases. The MOT accounts for the 

observed paramagnetic character of O2. MOT accounts nicely for one electron 

bonds which are known to exist, e.g. He2
+. The excited states in molecules can be 

easily described by MO theory. VBT does not such answer. Thus, MOT is 

superior to VBT. 

Q.37: What is non-polar covalent bond? Give example. 

Ans: A covalent bond between two like atoms, such as H – H, Cl – Cl in which the 

shared electron pair is attracted equally by the both atoms is called non-polar 

covalent bond. 

 Example: 
 Tetra chloromethane: 

      Cl  

     Cl C Cl 

      Cl  (CCl4) 

 

Q.38: How do you compare the bond strength of polar and non-polar molecule? 

Ans: Bond energy is a measure of the strength of a bond. The larger the bond energy, 

the stronger the chemical bond. A polar covalent bond is stronger than a non-

polar covalent bond. The polar bonds being stronger bonds have higher bond 

energies than the non-polar bonds. The greater the electronegativity difference 

of two bonded atoms, the stronger is the bond-polar molecules have higher bond 

energies than the non-polar molecules due to additional attractive force for 

bonding because of the polarity of a polar bond. 

Q.39: Explain the ionization energy is an index to metallic character? 

Ans: Metal tend to have low ionization energies because the electrons of metals are 

loosely held and are delocalized. Thus, the metal can lose electrons easily when 

they undergo chemical reaction. Elements having high values of ionization 

energies are non-metals. So ionization energy is an index to metallic character. 
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Q.40: Why a double bond is stronger than single bond? 

Ans: The greater the number of electron pairs in the bond, the shorter and stronger 

will be the bond, because of greater nuclei-electrons attractions. A double bond 

has two shared electron pairs while a single bond has only one shared electron 

pair. Thus, a double bond has a greater nuclei electron attraction than a single 

bond. Therefore, a double bond is shorter and stronger than a single bond. 

Q.41: Why repulsive forces are less between lone-pairs than bond-pairs? 

Ans: A bond pair is under the influence of two nuclei of bonding atoms whereas the 

lone pair is under the influence of only one nucleus. Hence lone pair is more 

active and mobile in causing repulsion with other orbitals. As a rule lone pair – 

lone pair repulsion is greater than lone pair – bond pair repulsion which in turn 

is greater than bond pair – bond pair repulsion. So, 

  lp – lp  repulsion   >   lp – bp  repulsion   >  bp – bp repulsion 
 




