Inorganic chemistry theory questions

Question 16: Nitrogen Family Trends
Identify the INCORRECT statement about Group 15 elements:
i :

ogen.cannot form drt-prt bonds due to absence of d-orbitals, LH
hencond is very strong NHy 7P H S H 5, 7£ ‘ 3
_BBi e strongest reducing agent among Gr p > Bi H}

/Nltrogen shows oxidation states from[3 to +5ﬁ>ut +5 state becomes

—

\I;&gtable down the groug
/NCls is less stable tha cause nitrogen cannot expand its octet

Choose the most appropriate answer:
A. Conly

B. D only

C. Aand D only

D. All are correct




Inorganic chemistry theory questions

Question 15: Transition Metal Catalysis
Consider the following reactions catalyzed by transition metals:
(i) Contact process: V,05 catalyzes SO, oxidation
(ii) Haber process: Fe catalyzes N, + H;, reaction
(iii) Hydrogenation: Ni catalyzes alkene + H, reaction
(iv) Ostwald process: Pt catalyzes NH; oxidation
The reason transition metals act as good catalysts is:
\/ They can show variable oxidation states

/They have partially filled d-orbitals that can accept and donate electrons
éThey can form interstitial compounds

>They have higf(enthalpy of atomization )

Choose the correctanswer:
\?A and B only
. A, Band Conly
C.Band D only
D.A,B,Cand D
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Question 17: Dichromate Oxidation Products

K2Cr 05 i dium can oxidize different substrates. Match the
substrate w e product:

Substrate: H,S - Product: ? S

Substrate: SO, - Product: ?

Substrate: I - Product: ?

)Dvyn K»Cr,07 oxidizes ;:; in acidic medium, the products are:

7S and Cr3*
B. SO, and Cr3* KoCVo07+ lfl—l,zSDc} — kgﬂo‘f +

C.SOs and Cr?*
D. stgr andr cr3* i 7{_/:&( S04)5
38 +TH20

/
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Question 18: Ligand Field Theory

Consider the following complexes: —
A. [COFe]*" N £ CN

B. [Co(H,0)e]3* F’zytgoé

C. [Co(NH3)e]**

D. :CO(CN)s]s_

Arrange these complexes in increasing order of crystal field splitting
energy (Ao):

A.A<B<C<D

B.D<C<B<A

C.A<B<D«<C

D.B<A<C<D



Inorganic chemistry theory questions

Question 19: Inert Pair Effect

The inert pair effect is most pronounced in:

A. Tl in Group 13, showing stable +1 oxidation state \/

B. Pb in Group 14, showing stable +2 oxidation state Ve

C. Bi in Group 15, showing stable +3 oxidation state " +L
B Po in Group 16, showing stable +4 oxidation state _—

Choose the correct statements:
A. A and B only

B. A, Band Conly
C.B, Cand D only
D.A,B,Cand D
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Question 20: Coordination C ncléajcure and Structure
The coordination compoun [Cr(HzO)4 z] £Xhibits:
(i) lonization isomerism

5 &l C/IZ

(ii) Hydrate isomerism &y (HLO)
(iii) Geometrical isomerism
(iv) Optical isomerism (;[H,zD) (‘// ]

Which of the above types of isomerism are possible?
A. (i), (ii) and (iii) only

B. (i) and (iii) only

C. (ii) and (iii) only

D. (i), (ii), (iii) and (iv)



Inorganic chemistry theory questions

K. XeF,, XeF4, a are all stable compounds with linear, square planar, and
distorted octahedfal geometries respectively

\«B./X Fe reacts with SiO, to give XeOF;

%03 and XeO4 are both powerful oxidizing agents, with XeO4 being explosive
D. Xenon forms compounds because its ionization energy is comparable to that of
oxygen
Choose the correct answer:

A. A and C only ><ZF6 _rff@gz X@OF7

B. B and Conly
C.A,Band Conly ‘f"g‘(\/:q

D. B, Cand D only

Which of the fotatements about noble gas compounds are correct?
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Question 1: Chromate-Dichromate Equilibrium

Given below are two statements:
@até::nt I: In aqueous solution, chromate ion (CrO4%7) converts to dichromate ion ‘f'H,/O.
(Cr,05,%7) in acidic medium, and the reverse occurs in basic medium.

tement Il: The convegsioq is due to the change in oxidation state of chromium
Xm +6 in chromate t@dichromate.
In the light of the above statements, choose the correct answer from the options
given below:
A. Statement | is true but Statement Il is false
B. Both Statement | and Statement |l are true and Statement Il is the correct
explanation of Statement |
C. Statement | is false but Statement Il is true
D. Both Statement | and Statement |l are false
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Question 13: Permanganate Titration Calculation

In a titration, 20 mL of 0.1 M FeSO, solution required 'V' mL of 0.02 M
KMnO, in Gcidic medium.The volume 'V' is:

(Given: MnO4~ - Mn?* and Fe** > Fe?*)

A. 8 mL 1. —

B. 10 mL MV;‘&' +ent+ e —> Mn 27L7"(,¢%0
\e./zo mL _

D. 40 mL e Ny n-factor 9_
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Question 12: Halogen Oxoacids

The correct order of acidic strength of halogen oxoacids is:
AACIO, > HCIO; > HCIO, > HCIO

~B{ HCIO > HCIO; > HCIO3 > HCIO4 SW W@”/ mme/DX\ﬁm
G<HIO4 > HBrO4 > HCIO,4 _ <§+wvwl€)7

\D7HClO4 > HBrO4 > HIO,
Choose the correct answer from the options given below:

A.AandDonly _— lp cn
B. A and C only QJ% O'QI gmau'@/ Lu 7
C. B and D only — S%WYI?U/
D. A, Cand D only
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Question 11: Coordination Number and Geometry

Match the following complexes with their coordination numbers and
geometries: N

Complex: [Fe(C,04)3]*" /é

Complex: [Ni(CO)s] —

Complex: [Cu(NH3)a]** — L[f

Complex: [CoF¢]®*~  ——

The coordination number and geometry of [Fe(C204)3]3" is:

A. 3, trigonal planar — -
B. 6, octahedral /

C. 4, square planar

D. 6, trigonal prismatic
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Question 10: Actinoid Properties

Which of the following statements are INCORRECT about actinoids?
X All actinoids are radioactive in nature

ZActinoid contraction is greater than lanthanoid contraction due to

poor shielding of 5f electrons

\C./Actinoids show higher oxidation states than lanthanoids, with _,,3 ‘& -F’/

uranium showing up to +6_,

‘p"\The most common oxidation state of all actinoids is +3, similar to

lanthanoids

Choose the correct answer:
(D only

B. Aand D only

C.Cand D only

D. All are correct




Inorganic chemistry theory questions

Question 9: Oxygen Family Anomalies
f;‘r?ider the following statements about Group 16 elements:

e boiling point order is H,O > H,S >’|-@»>H2Te due to hydrogen bonding i

B./T;e bond angle decreases in the order{H,0 HZS’Zﬁz e > H,Te due to decreasing
eleetrpnegativity V5!

( s kinetically inert while SClg does !g[gue to larger size of chlorine
Oxygen shows oxidation states frow@ﬁ%hile sulfur shows -2 to +6

Choose the correct statements: d/ r -~

A. A, Band Conly OF 4 |

B. A, Cand D only d/ —HLP

C.B, Cand D only &/ wa!‘b‘

D.A,B,CandD
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Question 8: Crystal Field Splitting

Given below are two statements about coordination compounds:
Assertion A: The complex [Ni(CN)4]*" is diamagnetic while [NiCls]%" is
paramagnetic.

Reason R: CN™ is a strong field ligand causing electron pairing, while CI” is
a weak field ligand.

In the light of the above statements, choose the correct answer:
»Q./Ert{:gAhand R are true and R is the correct explanation of A

B. Both A and R are true but R is NOT the correct explanation of A

C. Ais true but R is false

D. Ais false but R is true



Inorganic chemistry theory questions

Question 7: d-Block Electronic Configuration
WhICh of the foIIowmg pairs of elements have nearly identical atomic

Choose the correct answer:
A. A and B only
. A, Band Conly
C.B, Cand D only
D.A,B,Cand D



Inorganic chemistry theory questions

Question 6: K,Cr,O; Reactions
Identify the incorrect statement about the reactions of potassium dichromate:
A. K,Cr,05 reacts with FeSO4 in acidic medium to produce Fe;(SO4)s and Cr(SO04)s e

B. K,Cr,07 on heating with KCl and conc. H,SO, liberates chlorine
C. K5Cr,05 reacts with H,0, in acidic medium to form blue-colo eroxochromate

Cr05
\D./érz/07 reacts with NaOH to form Na,CrO4 without any change in oxidation state
Choose the most appropriate answer from the options given below:
A. B only
B. Conly r 07201 +4KC’ "'bHQ,SOQ _l
2
C.Band Conly
|| statements are correct




Inorganic chemistry theory questions

Question 5: lonization Energy Anomaly in Group 13

The first ionization energy of elements in group 13 follows the order: 0
B>Ga>Al>In>Tl ‘ J

This trend is anomalous because: 670’ ,> EP’ ! ;0\
v&_Ga has higher ionization energy than Al due to presence of completely filled 3d' LFP
orbitals which provide poor shielding

B The expected trend should be B > Al > Ga > In > Tl based on atomic size alone

C. The anomaly is due to inert pair effect becoming prominent from Al onwards

D. Al has lower ionization energy than Ga due to larger atomic radius

Choose the correct answer:

A. A and B only

B. Band D only

C.A,Band D only

D. Aand D only




Inorganic chemistry theory questions

Question 4: Coordination Compounds - Isomerism
Consider the following coordination compounds:

i [CO(NH3)5C|]SO4
jg}’rﬁ(l\lH3)2C|z]

il 1Co(en),Cl,]*

(ivMCr(NH3)sCls]

Which of the above can exhibit geometrical isomerism?
A. (ii) and (iii) only

B. (i), (ii) and (iii) only

C. (ii), (iii) and (iv) only

D. (i), (ii), (iii) and (iv)



Inorganic chemistry theory questions

Question 3: KMnO4 Oxidation in Different Media

Potassium permanganate oxidizes oxalic acid in different media.
Identify the product of IMn obtained in each medium: e

In acidic medium: KM‘KOA; + H,C,04 + H.SO, > YD x

In neutral/alkaline medium: KMnO,4 + H,C;04 > W\NDg. B
In strongly alkaline medi\w\/\nm + H,C,04 + KOH - M no 2

A. Mn?*, MnO,, Mn0,%" ﬁ

B. MnO,, Mn0O,4%~, Mn?*

C. Mn?*, MnO4%~, MnO,

D. MnO42%~, MnO,, Mn?*



Inorganic chemistry theory questions

§k§cement |: Potassium permanganate on heating at 573 K forms

potassium manganate MnOg~ = ‘ 3O‘OQQ0

>§Eatement II: Both potassium@n\m} and potassium manganate

e tetrahedral and paramagnetic in nature 5&\

3 kMaDg — k£, Maly + Mnby+ 0o

+b —
Mv\()crl



Inorganic chemistry theory questions

Question 2: Lanthanoid Contraction

Which of the following statements are correct about lant ids?
A. The ionic radii of Ianthanc\)yecrease steadily from La®** to Lu* dye
to lanthanoid contraction L

noid contraction is due to imperfect shielding of 4f electrons\”~

J a strong oxidizing agent whilw a strong reducing agent
lanthanoids exhibit +3 oxidation state and their compounds are
generally colored
Choose the correct answer from the options given below:

A. A, Band Con 6 5
B. B, C and D only Ew3+{’(aér{'/ Cw — D@j 4+ Tos

Y

C. A, Cand D only C
D.A,B,Cand D E [:p(ej 4{) 6




Inorganic chemistry theory questions

Statement A: All graup 16 elements form oxides of general formuld EO

and [ here E Se, Te and Po. Both types are acidic in nature.
Statement B: TeO, is an oxidising agent while SO, is reducing in nature

Statement C: The reducing property gecreases from HZS to H,Te down

the group 'V\Cv(ﬁ*’%




Inorganic chemistry theory questions

Statement (A): Decreasing order of atomic radii: Tl >In > Ga > Al > B
Stat€ment (B): Down group 13, electronegativity decreases from top to
bottom

\S}a't/ement (C): Al dissolves in dil. HCl and liberates H,, but conc. HNOs
renders Al passive by forming a protective oxide layer

%atement (D): All elements of group 13 exhibit highly stable +1 oxidation
state

S{c;tément (E): Hybridization of Al in [Al(H,0)6]3* ion is sp3d?



Inorganic chemistry theory questions

Sta{ment A: Stability decreases in order NHs; > PHs > AsHs > SbH3 > BiHs
Sich»(ment B: Reducing ability increases in order NHs < PHs; < AsHs < SbH3
< BiH3

X;:tement C: Among the hydrides, NHs is strong reducing agent while
BiHs is mild reducing agent

%ﬁtement D: Basicity increases in order NH3 < PHs < AsH3z < SbH3 < BiHs




Inorganic chemistry theory questions

The groug ements A and B have the first ionisation enthalpy values
of @and 15 klpnol? respectively. The above values are lowest among

their group members. The nature of their ions A** B4 respectively is

a) both reducing

b) both oxidising C.

¢) reducing an (Ql

d) oxidising and reducing ﬁ ghzﬁ—

Gre
S —T0¢ — ‘gn?j "
po —71I¢ — Pm\ﬂl’b



Inorganic chemistry theory questions

Assertion A:

ar. Hs)s]%* absorbs at lower wavelength of light with

respect to [Co(NHs)s(H,0)]?*

Reason R: The'wavelength of light absorbed depends on the oxidation
state of the metal ion.



Inorganic chemistry theory questions

Iron (I11) catalyses the reaction-between iodide and persulphate ions, in
which\A./{e3+ oxidises th :: Fe3* oxidises the persulphate ion

;@"\Fe2+ reduces the iodide ion D. ke2*reduces the persulphate ion Choose
the most appropriate answer from the options given below:

g+ AT T ——> 2R+ Ta
QF(/Z*—F gzogz-' >JFe 3+—r 4804




Inorganic chemistry theory questions

Which of the following statements are correct about Zn, Cd and Hg?
Statement A: They exhibit high enthalpy of atomization as the d-subshell
is filled

Statement B: Zn and Cd do not show variable oxidation state while Hg
shows

Statement C: Compounds of Zn, Cd and Hg are paramagnetic in nature
Statement D: Zn, Cd and Hg are called soft metals A B \"Iga (0

T /[973@0'"” @ ,(L% ,D@j‘h“ o
(A - LLYUCIO“O @



Inorganic chemistry theory questions

Highest oxidation state of Mn in exhibited in IVInzO?'The correct
i;gt/erhents about IVInZO..,are
Mn is tetrahedrally surrounded by oxygen atoms.
jé) Mn is octahedrally surrounded by oxygen atoms.
(CyContains Mn-O-Mn bridge
(% Contains Mn-Mn bond.

0 O
I s i
Mnp-="" ——=Mn
O/ \ 0// X0

O



Inorganic chemistry theory questions

Identify the incorrect statement for PCl. from the following.

a)In this molecule, orbitals of phosphorus are assumed to undergo sp3d
hybridization-{

b)The geometry of PCl; is trigonal bipyramidal. /|/
\d’l{(t;IS has two axial bonds stronger than three equatorial bonds.

d)The three equatorial bonds of PCI. lie in a plane ()/
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