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Max. Marks: 136

Questions: 34

Q1

Q.2

Q.3

Section A (MCQ) — 34 questions

Given below are two statements :

Statement-I: Aluminium is more electropositive
than thallium as the standard electrode potential
value of E°pp+/a is negative and E°qp+p
positive.

Statement-II: The sum of first three ionization
enthalpies of boron is very high when compared to
that of aluminium. Due to this reason boron forms
covalent compounds only and aluminium forms
Al*" ion.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both Statement-I and Statement-II are true
(2) Both Statement-I and Statement-II are false
(3) Statement-I is true but Statement-II is false

(4) Statement-I is false but Statement-II is true

Given below are two statements :

Statement-I: Aluminium upon reaction with NaOH
forms [Al(OH)g]>~ ion.

Statement-II: The geometry of ICl,”, ClO; and
IBr,” is square planar, pyramidal and linear
respectively.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both Statement-I and Statement-II are true
(2) Both Statement-I and Statement-II are false
(3) Statement-I is true but Statement-II is false

(4) Statement-I is false but Statement-II is true

The electronegativity of a group 13 element 'E' is

same as that of Ge (on Pauling scale and upto one

decimal point). The CORRECT statements about

E3" are

. It can act as a reducing agent.

It can act as an oxidizing agent.

E3" is more stable than E.

. The standard electrode potential value for E>*/E
is positive.

UOowR
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Q.4

Q.5

Q.6

Choose the correct answer from the options given
below :

(1) A and C Only
(3) B and D Only

(2) B and C Only
(4) A and D Only

Consider the following reactions
Na;B40; 252X +Y

Non-luminous flame

CuSO4+Y 7 +S0;3

Luminous flame

27 +2X + Carbon 2Q +Nap,B407 +CO
The oxidation states of Cu in Z and Q, respectively
are :

(1) +2 and +1
(3) +1 and +2

(2) +1 and +1
(4) +2 and +2

Choose the INCORRECT statement

(1) Carbon exhibits negative oxidation states along
with +4 and +2.

(2) Carbon cannot exceed its covalency more than
four.

(3) Among the isotopes of carbon, 1*C is a
radioactive isotope.

(4) CO, is the most acidic oxide among the
dioxides of group 14 elements.
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The correct statements from the following are :

A. Ionic radii of trivalent cations of group 13
elements decrease down the group.

B. Electronegativity of group 13
decreases down the group.

C. Among the group 13 elements, Boron has
highest first ionisation enthalpy.

D. The trichloride and triiodide of group 13
elements are covalent in nature.

Choose the correct answer from the options given

below :

elements

(1) B and D Only
(3) A and D Only

(2) C and D Only
(4) A and C Only
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Q.7

Q.8

Q.9

Q.10

It is noticed that Pb?" is more stable than Pb*" but
Sn?" is less stable than Sn**. Observe the following
reactions.

PbO, +Pb —> 2PbO; A,G°(1)

SnO; + Sn — 2Sn0; AG°(2)

Identify the correct set from the following

(1) AG°(1) > 0; A,G°(2) < 0
(2) AG°(1) < 0; A,G°(2) > 0
(3) A,GO(1) < 0; A,G°(2) < 0
(4) AG°(1) > 0; A,G°(2) > 0

Given below are two statements :

Statement-I: The number of pairs among
[SiO,, CO,], [SnO, SnO,], [PbO, PbO,] and
[GeO, GeO,], which contain oxides that are both
amphoteric is 2.

Statement-II: BF; is an electron deficient
molecule, can act as a Lewis acid, forms adduct
with NHj; and has a trigonal planar geometry.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both Statement-I and Statement-II are false
(2) Statement-I is false but Statement-II is true
(3) Both Statement-I and Statement-II are true

(4) Statement-I is true but Statement-II is false
e
i

The group 14 elements A and B have the first
ionisation enthalpy values of 708 and 715 kJ mol™!
respectively. The above values are lowest among
their group members. The nature of their ions A%
and B* respectively is

(1) both reducing
(3) both oxidising

(2) oxidising and reducing

(4) reducing and oxidising

The correct statements from the following are :

. TI*" is a powerful oxidising agent

AI** does not get reduced easily

. Both AI*" and TI*" are very stable in solution

. TI'* is more stable than TI**

. AI*" and TI'* are highly stable

Choose the correct answer from the options given
below :

(1) A, B, D and E only
(3)A,B,Cand E

oo0w >
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(2) A, C and D only
(4) B, D and E only

Q.11

Q.12

Q.13

Q.14

Q.15

Given below are the pairs of group 13 elements
showing their relation in terms of atomic radius.
(B < Al), (Al < Ga), (Ga < In) and (In < TI).
Identify the elements present in the incorrect pair
and in that pair find out the element (X) that has
higher ionic radius (M>") than the other one. The
atomic number of the element (X) is
(1) 49 (2)81 3)31 413
B
0]
Given below are two statements :
Statement-I: The first ionisation enthalpy of group
14 elements is higher than the corresponding
elements of group 13.
Statement-II: Melting points and boiling points of
group 13 elements are in general much higher than
those of corresponding elements of group 14.

In the light of the above statements, choose the most
appropriate answer from the options given below :

(1) Statement-I is correct but Statement-II is
incorrect

(2) Both Statement-I and Statement-II are incorrect

(3) Statement-I is incorrect but Statement-II is
correct

(4) Both Statement-I and Statement-II are correct

The elements of Group 13 with highest and lowest
first ionisation enthalpies are respectively :

()B&Tl (2)TI&B (3)B&In (4)B&Ga

The correct orders among the following are

A. Atomicradius: B<Al<Ga<In<Tl

B. Electronegativity : Al<Ga<In<Tl<B

C. Density : TI<In<Ga<Al<B

D. 1st Ionisation Energy : In < Al<Ga<Tl<B
Choose the correct answer from the options given
below:

(1) B and D Only

(3) C and D Only

(2) A and B Only
(4) A and C Only

Given below are two statements :

Statement-I: The metallic radius of Al is less than
that of Ga.

Statement-II: The ionic radius of Al*" is less than
that of Ga®".
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Q.16

Q.17

Q.18

Q.19

In the light of the above statements, choose the most
appropriate answer from the options given below :

(1) Statement-I is correct but Statement-II is
incorrect

(2) Both Statement-I and Statement-II are correct
(3) Statement-I is incorrect but Statement-II is
correct
(4) Both Statement-I and Statement-II are incorrect
o

The standard reduction potential values of some of
the p-block ions are given below. Predict the one
with the strongest oxidising capacity.

(1) EOSI‘l‘H/Snz* = +015 V
(2) E°pp-/a1=-1.66 V
(3) Eon“/sz* = +167 V
(4) E°mpem =+1.26 V
[El g5 E
=
Consider the following elements In, T1, Al, Pb, Sn
and Ge. The most stable oxidation states of elements

with highest and lowest first ionisation enthalpies,
respectively, are

(1) +4 and +1
(3) +1 and +4

(2) +4 and +3
(4) +2 and +3

Given below are two statements :

Statement-I: The first ionization energy of Pb is
greater than that of Sn.

Statement-II: The first ionization energy of Ge is
greater than that of Si.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Statement-I is false but Statement-II is true
(2) Both Statement-I and Statement-II are false
(3) Both Statement-I and Statement-II are true

(4) Statement-I is true but Statement-II is false
OFi0

Elxda

Given below are the atomic numbers of some group
14 elements. The atomic number of the element
with lowest melting point is :

(1) 14 (2) 50

3)6 (4) 82

[OfhA0]
e
E 7

Q.20 Match List I with List IT

Q.21

Q.22

LISTI LIST II

A. | Melting Point [K] . |[TI>In>
Ga>Al>B

B. | Ionic Radius [M3*/pm] |II. |B>Tl>
Al~ Ga>In

C. |AH, [kJmol™!] III. |T1>In> Al>
Ga>B

D. | Atomic Radius [pm] IV. B>AIl>T1>
In > Ga

Choose the correct answer from the options given
below:

(1) A-1V, B-1, C-1I, D-III
(2) A-, B-11, C-11I, D-IV
(3) A-111, B-1V, C-I, D-II
(4) A-11, B-111, C-1V, D-I

Given below are two statements: One is labelled as
Assertion A and the other is labelled as Reason R:
Assertion (A): The stability order of +1 oxidation
state of Ga, In and Tl is Ga < In < TL

Reason (R): The inert pair effect stabilizes the
lower oxidation state down the group.

In the light of the above statements, choose the
correct answer from the options given below:

(1) A is true but R is false.

(2) Both A and R are true but R is NOT the correct
explanation of A.

(3) A is false but R is true.

(4)Both A and R are true and R is the correct
explanation of A.
i

Given below are two statements :

Statement-I: Gallium is used in the manufacturing
of thermometers.

Statement-II: A thermometer containing gallium is
useful for measuring the freezing point (256 K) of
brine solution.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both Statement-I and Statement-II are true

(2) Statement-I is true but Statement-II is false
(3) Statement-I is false but Statement-II is true
(4) Both Statement-I and Statement-II are false

P-3
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Q.23

Q.24

Q.25

Q.26

The number of ions from the following that are
expected to behave as oxidising agent is :

Sn*, Sn**, Pb?*, TI**, Pb*, TI*

(13 (2)4

(32 @1

O]

B

Evaluate the following statements related to group

14 elements for their correctness.

A. Covalent radius decreases down the group from
C to Pb in a regular manner.

B. Electronegativity decreases from C to Pb down
the group gradually.

C. Maximum covalency of C is 4 whereas other
elements can expand their covalency due to
presence of d orbitals.

D. Heavier elements do not form prt — pnt bonds.

E. Carbon can exhibit negative oxidation states.

Choose the correct answer from the options given

below :

(1) (A), (B) and (C) Only

(2) (A) and (B) Only

(3) (C), (D) and (E) Only

(4) (C) and (D) Only

Given below are two statements:

Statement-I: In group 13, the stability of +1
oxidation state increases down the group.
Statement-II: The atomic size of gallium is greater
than that of aluminium.

In the light of the above statements, choose the most
appropriate answer from the options given below :

(1) Statement-I is incorrect but Statement-II is
correct

(2) Statement-I is correct but Statement-II is
incorrect

(3) Both Statement-I and Statement-II are correct

(4) Both Statement-I and Statement-II are incorrect

The number of neutrons present in the more
abundant isotope of boron is 'x'. Amorphous boron
upon heating with air forms a product, in which the
oxidation state of boron is 'y'. The value of x + y is

OF] (26 (3)4 43

Q.27

Q.28

Q.29

Q.30

Q.31

The correct statements from the following are :

A. The decreasing order of atomic radii of group 13
elements is T1 > In > Ga > Al > B.

B. Down the group 13 electronegativity decreases
from top to bottom.

C. Al dissolves in dil. HCI and liberates H, but
conc. HNOj; renders Al passive by forming a
protective oxide layer on the surface.

D. All elements of group 13 exhibits highly stable
+1 oxidation state.

E. Hybridisation of Al in [Al(H,0)s]*" ion is sp3d.

Choose the correct answer from the options given

below :

(1) (A), (B), (C) and (E) only

(2) (C) and (E) only

(3) (A), (C) and (E) only

(4) (A) and (C) only

The correct order of the first ionization enthalpy is

(1)Ga>Al>B
(3)Al>Ga>Tl

(2) TL > Ga > Al
(4)B>Al>Ga

Given below are two statements :

Statement-I: SiO, and GeO, are acidic while SnO
and PbO are amphoteric in nature.

Statement-II: Allotropic forms of carbon are due to
property of catenation and prn—dn bond formation.

In the light of the above statements, choose the most
appropriate answer from the options given below :

(1) Statement-I is false but Statement-II is true
(2) Both Statement-I and Statement-II are false
(3) Both Statement-I and Statement-II are true

(4) Statement-I is true but Statement-II is false

Consider the oxides of group 14 elements SiO,,
GeO,, Sn0O,, PbO,, CO and GeO. The amphoteric
oxides are

(1) SnO,, CO
(3) SnO,, PbO,

(2) SiO,, GeO,
(4) GeO, GeO,

Given below are two statements:

Statement-I: Group 13 trivalent halides get easily
hydrolyzed by water due to their covalent nature.
Statement-II: AICI; upon hydrolysis in acidified
aqueous solution forms octahedral [Al(H,0),]** ion.

In the light of the above statements, choose the
correct answer from the options given below :
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Q.32

Q.33

Q.34

(1) Statement-I is false but statement II is true
(2) Both statement I and statement II are true
(3) Both statement I and statement II are false

(4) Statement-I is true but statement II is false

Aluminium chloride in acidified aqueous solution
forms an ion having geometry

(1) Square planar

(2) Octahedral

(3) Trigonal bipyramidal
(4) Tetrahedral

Given below are two statements :

Statement-I: The electronegativity of group 14
elements from Si to Pb, gradually decreases.
Statement-II: Group 14 contains non-metallic,
metallic, as well as metalloid elements.

In the light of the above statements, choose the most
appropriate from the options given below :

(1) Statement-I is false but Statement-II is true
(2) Both Statement-I and Statement-II are true
(3) Both Statement-I and Statement-II are false

(4) Statement-I is true but Statement-II is false

Rl

Given below are two statements : one is labelled as
Assertion (A) and the other is labelled as Reason
R).

Assertion (A): Melting point of Boron (2453 K) is
unusually high in group 13 elements.

Reason (R): Solid Boron has very strong crystalline
lattice.

In the light of the above statements, choose the most
appropriate answer from the options given below :

(1) Both (A) and (R) are correct but (R) is not the
correct explanation of (A)

(2) Both (A) and (R) are correct and (R) is the
correct explanation of (A)

(3) (A) is true but (R) is false
(4) (A) is false but (R) is true

ANSWER KEY
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