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CLASSIFICATION OF ELEMENTS AND
PERIODICITY IN PROPERTIES




 size of isoelectronic species — F, Ne and Na* is affected by

nuclear charge (Z)
valence principal quantum number (n)
electron-electron interaction in the outer orbitals

none of the factors because their size is the same.




Which one of the lollowing statements is incorrect in relation to ionization
enthalpy?

(a) lonization enthalpy increases for each successive electron.

The greatest increase In ionization enthalpy is experienced on removal ol
electron from core noble gas configuration.

End of valence electrons is marked by a big jump in ionization enthalpy.

Removal ol electron from orbitals bearing lower n value is easier than from
orbital having higher n value




Considering the elements B, Al. Mg, and K.
character is :

(a) B> Al > Mg > K ) Al>Mg>B>K

(c) Mg > Al > K> B (d) K>Mg>Al>B

the correct order of their metallic




Considering the elements B, C, N. F, and Si. the correct order of their non-metallic
character is

(a) B>C>Si>N>F (b}

(c) F>N>C>B>Si d) F >




Considering the elements F. Cl. O and N. the

in terms of oxidizing property is :

(a) F>CI>0>N (bl F>0:

">0>N (d) O>F>N>Cl

correct order of their chemical reactivity




Consider the isoelectronic species, Na*, Mg~ , F and O™. The correct order of

increasing length of their radii is
i() F <O <Mg <Na’

[i) Mg <Na <F <O~

(i{ii) O <F <Na <Mg

iv O <F< Mg <Na’




4. 'The first ionisation enthalpies of Na, Mg, Al and Si are in the order:

i) Na<Mg>Al<Si
(iif) Na> Mg > Al > Si

(iiij Na<Mg<AI<Si
(iv) Na>Mg > Al <Si




7. Among halogens, the correct order of amount of energy released in electron
gain (electron gain enthalpy) is:

i) F>Cl>Br>1

(i) F<Cl<Br«<l
iii) F <Cl>Br>1
iv) F <Cl<Br«<l




10. Which of the following is the correct order of size of the given species:

() I>I">I
i I'>I">1
(i) I>1">1"

Gv) T >I>1




11. The formation of the oxide ion, O* (g), from oxygen atom requires [irst an
exothermic and then an endothermic step as shown below:

O(@+e — O (g):AH°= -141 kJ mol™
O (g)+e —— OF (g): AH° = + 780 kJ mol™

Thus process of formation of O™ in gas phase is unfavourable even though

]

O is isoelectronic with neon. It is due to the fact that.

oxygen is more electronegative.

addition of electron in oxygen results in larger size of the ion.

electron repulsion outweighs the stability gained by achieving noble
gas configuration.

O ion has comparatively smaller size than oxygen atom.




18.

Which of the following statements are correct?

(i)
(i)
(iii)

[iv)

Helium has the highest first ionisation enthalpy in the periodic table.

Chlorine has less negative electron gain enthalpy than fluorine.

Mercury and bromine are liquids at room temperature.

In any period, atomic radius of alkali metal is the highest.




19.

Which of the following sets contain only isoelectronic ions?

¥ ) e

Zn .Ca .Ga Al
E.Ca . ..o
P LK
Ti",Ar,Cr", V"




20.

In which of the following options order of arrangement does not agree with
the variation of property indicated against it?

i) Al" <Mg < Na <F (increasing ionic size)

(iif B <C<N<O (increasing first ionisation enthalpy)

(iiij I<Br<CIl<F (increasing electron gain enthalpy)

iv)] Li< Na < K <RbD (increasing metallic radius)




21. Which of the following have no unit?

(i) Electronegativity

(iij Electron gain enthalpy

(iiij Ionisation enthalpy

(iv)] Metallic character




22.

[onic radii vary in

(i)
(1i)
(1ii)

(iv)

inverse proportion to the effective nuclear charge.
inverse proportion to the square of effective nuclear charge.

direct proportion to the screening effect.

direct proportion to the square of screening effect.




46. Assertion (A) : Generally, ionisation enthalpy increases from left to right in a
period.

Reason (R) : When successive electrons are added to the orbitals in the
same principal quantum level, the shielding effect of inner
core of electrons does not increase very much to compensate
for the increased attraction of the electron to the nucleus.

Assertion is correct statement and reason is wrong statement.

Assertion and reason both are correct statements and reason is correct
explanation of assertion.

Assertion and reason both are wrong statements.

Assertion is wrong statement and reason is correct statement.




47. Assertion (A) : Boron has a smaller first ionisation enthalpy than beryllium.

Reason (R): The penetration of a 2s electron to the nucleus is more than
the 2p electron hence 2p electron is more shielded by the
inner core of electrons than the 2s electrons.

Assertion and reason both are correct statements but reason is not
correct explanation for assertion.
Assertion is correct statement but reason is wrong statement.

Assertion and reason both are correct statements and reason is correct
explanation for assertion.

Assertion and reason both are wrong statements.




48. Assertion (A) : Electron gain enthalpy becomes less negative as we go down

a group.

Reason (R): Size of the atom increases on going down the group and the

(i)

(ii)

(iii)
(iv)

added electron would be farther from the nucleus.

Assertion and reason both are correct statements but reason is not
correct explanation for assertion.

Assertion and reason both are correct statements and reason is correct
explanation for assertion.

Assertion and reason both are wrong statements.

Assertion is wrong statement but reason is correct statement.




43. Match the correct atomic radius with the element.

Element Atomic radius (pm)

Be /74

C
O
B
N




44. Match the correct ionisation enthalpies and electron gain enthalpies of the
following elements.

Elements AH A H,

(i) Most reactive non metal . 419 3001

(ii) Most reactive metal ; 1681 3374
(iii) Least reactive element 5 ToB 1451
(iv) Metal forming binary halide , 2372 0251




45. Electronic configuration of some elements is given in Column I and their
electron gain enthalpies are given in Column II. Match the electronic
configuration with electron gain enthalpy.

Column (I) Column (II)
Electronic configuration Electron gain enthalpy/kJ mol™
(i) 1s° 2s° sp° (A) - 93
i) 1s* 2s* 2p° 38 (B) - 328
(iii) 1s* 2s*2p° (C) - 141

(iv) 1s* 2s° 2p° (D) + 48




What does atomic radius and ionic radius really mean to you?




5.10

How do atomic radius vary in a period and in a group? How do you explain the

variation?




3.11 What do vou understand by isoelectronic species” Name a species that will be
isoelectronic with each of the lollowing atoms or ions.

#

i) F (ii) Ar (iii) Mg~ (iv) Rb




3.12 Consider the following species

i

N*", O°, F, Na', Mg~ and Al

(al What is commmon in them?

(b) Arrange them in the order of increasing ionic radii.




xplain why cation are smaller and anions larger in radii than their parent atoms?




3.14 What is the signilicance ol the terms — ‘isolated gaseous atom and ‘ground state’

while defining the ionization enthalpy and electron gain enthalpy”

Hint : Requirements for comparison purposes.




Lnergy of an electron in the ground state of the hydrogen atom is
-2.18x107'%J. Calculate the ionization enthalpy ol atomic hydrogen in terms ol
J mol'.

Hint: Apply the idea of mole concept to derive the answer.




3.16 Among the second period elements the actual ionization enthalpies are in the
order Li< B<Be<C<0O<N«<KF < Ne.

xplain why

(i) Be has higher A H than B

(if) O has lower A H than N and F?




3.17 How would you explain the fact that the first ionization enthalpy ol sodium is

lower than that of magnesium but its second ionization enthalpy is higher than

that of magnesium??




"}_1?"\

What are the various lactors due to which the ionization enthalpy ol the main

group elements tends to decrease down a L;IHH;J'_'




3.19 The first ionization enthalpy values (in kJ mol*') of group 13 elements are

=01 + 7 574 589

2

How would you explain this deviation from the general trend




3.20 Which of the following pairs ol elements would have a more negative electron gain

enthalpy?

(i) Oor F [ii) F or Cl




Would you expect the second electron gain enthalpy of O as positive, more negative

or less negative than the first? Justifly your answer.




What is the basic difference between the terms electron gain enthalpy and

electronegativity?




How would you react to the statement that the electronegativity of N on Pauling

scale is 3.0 in all the nitrogen compounds?




Would you expect the lirst ionization enthalpies for two isotopes of the same element

to be the same or diflerent? Justily your answer.




24. Explain why the electron gain enthalpy of fluorine is less negative than that

of chlorine.




27. lonisation enthalpies of elements of second period are given below :

[onisation enthalpy/ k cal mol™ : 520, 899, 801, 1086, 1402, 1314,
1681, 2080.

Match the correct enthalpy
with the elements and
complete the graph given in
Fig. 3.1. Also write symbols
of elements with their
atomic number.




Among the elements B, Al,
C and Si,

i) which element has
the highest [first
ionisation enthalpy?

(ii) which element has
the most metallic
character?

Justily your answer
in each case.




30. Choose the correct order of atomic radii of fluorine and neon (in pm) out of
the options given below and justily your answer.

i) 72, 160

(ii) 160, 160
[iii) 72, 72
(iv) 160, 72




32. Nitrogen has positive electron gain enthalpy whereas oxygen has negative.

However, oxygen has lower ionisation enthalpy than nitrogen. Explain.




35.

How would you explain the fact that first ionisation enthalpy of sodium is

lower than that of magnesium but its second ionisation enthalpy is higher
than that of magnesium?




36.

What do you understand by exothermic reaction and endothermic reaction?

Give one example of each type.




37. Arrange the elements N, P,
O and S in the order of-

(i) increasing [first
ionisation enthalpy.

(iij increasing non
metallic character.
Give reason for the
arrangement assigned.




Explain the deviation in
ionisation enthalpy of
some elements from the
general trend by using
Fig. 3.2.




39. Explain the following:

(a) Electronegativity of elements increase on moving from left to right in the
periodic table.

(b) Ionisation enthalpy decrease in a group from top to bottom?




40.

How does the metallic and non metallic character vary on moving from left to

right in a period?




41.

The radius of Na® cation is less than that of Na atom. Give reason.




42.

Among alkali metals which element do you expect to be least electronegative

and why?




3.24 Describe the theory associated with the radius of an atom as it

(a) gains an electron

(b) loses an electron




'he increasing order of reactivity among group 1 elements is Li < Na < K < Rb <Cs

whereas that among group 17 elements is F > CI > Br > |. Explain




The first (AH,) and the second (AFH,) ionization enthalpies (in kJ mol™)
and the (A_H) electron gain enthalpy (in kJ mol*) of a lew elements are
given below:

Elements \H _ _H
! 020
1| 1Y
1681
AY 1008
V 2372
V] 738
Which ol the above elements is likely to be :
(a) the least reactive element.
(b) the most reactive metal
{C) the most reactive non-metal.
(d) the least reactive non-metal.

(e) the metal which can form a stable binary halide of the formula
MX,(X=halogen).

(f) the metal which can form a predominantly stable covalent halide
of the formula MX (X=halogen)?




49.

Discuss the factors affecting electron gain enthalpy and the trend in its

variation in the periodic table.




50. Define ionisation enthalpy. Discuss the factors affecting ionisation enthalpy

of the elements and its trends in the periodic table.




095.

Discuss and compare the trend in ionisation enthalpy of the elements of

groupl with those of group17 elements.
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