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Examination, 2021

CHEMISTRY

Paper - I

(Inorganic Chemistry)

Time Allowed : Three Hours

Maximum Marks : 33

Minimum Pass Marks : 11

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeÙes~ ØelÙeskeâ FkeâeF& mes Skeâ ØeMve

keâjvee DeefveJeeÙe& nw~ Debkeâ ØeMveeW kesâ mece#e Debefkeâle nQ~

Note : Attempt all the five questions. One question from

each unit is compulsory. Marks are indicated

against questions.

FkeâeF&–I / Unit–I

Q. 1. (a) Cr(+III) mebkegâueeW kesâ GhemenmebÙeespekeâ mebKÙee leLee

pÙeeefceefle keâe JeCe&ve keâerefpeÙes~ 4

Discuss co-ordination number and Geometry

of Cr(+III) complexes.

(b) efÉDebieer Ùeewefiekeâ mes Deehe keäÙee mecePeles nw ? GoenjCe

meefnle mecePeeFÙes~ 3

What do you understand by binary

compound ? Explain with example.

DeLeJee OR

(a) ØeLece meb›eâceCe ßesCeer kesâ lelJe keäÙee nQ ? Gvekesâ Fueskeäš^e@efvekeâ

efJevÙeemeeW keâes efueefKeÙes~ 2½

What is first transition series elements ?

Write their electronic configuration.

(b) Zn2+ DeeÙeve jbienerve nw peyeefkeâ Cu2+ DeeÙeve veerues jbie

keâe efJeueÙeve oslee nw~ keäÙeeW ? keâejCe yeleeFÙes~ 2½
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Zn2+ ion is colourless while Cu2+ ion gives

blue coloured solution. Why ? Give reason.

(c) efvecveefueefKele ceW DeÙegeficele Fueskeäš^e@veeW keâer mebKÙee keâer

ieCevee keâerefpeÙes : 2

(i) V

(ii) Co

Calculate no. of unpaired electrons in the

following :

(i) V

(ii) Co

FkeâeF&–II / Unit–II

Q. 2. (a) efÉleerÙe leLee le=leerÙe meb›eâceCe ßesCeer kesâ lelJeeW kesâ mebkegâue

Ùeewefiekeâ yeveeves keâer ØeJe=efòe keâer JÙeeKÙee keâerefpeÙes~ 3

Explain complexation tendency of second

and third transition series elements.

(b) 4d leLee 5d ßesCeer kesâ lelJeeW keâer DeeÙeefvekeâ ef$epÙeeDeeW hej

uesvLesveeF[ mebkegâÛeve kesâ ØeYeeJe keâer JÙeeKÙee keâerefpeÙes~ 2

Discuss effects of Lanthanide contraction on

ionic radius of elements of 4d and 5d series.

(c) meb›eâceCe OeelegDeeW kesâ mheskeäš^ceer iegCeeW keâes mecePeeFÙes~ 2

Discuss spectral properties of transition

metals.

DeLeJee OR

efšhheCeer efueefKeÙes :

(i) keäÙetjer Jeerpe efveÙece 2

(ii) kesâJeue Ûe›eâCe ceeve 2

(iii) meb›eâceCe lelJe kesâ GlØesjkeâ iegCe 3
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Write notes on :

(i) Curie Weiss law

(ii) Spin only value

(iii) Catalytic property of transition elements

FkeâeF&–III / Unit–III

Q. 3. (a) uesšercej DeejsKe keäÙee nw ? Fmekeâer meerceeSB efueefKeÙes~ 3

What is Latimer diagram ? Write its limitation.

(b) lelJeeW kesâ efve<keâ<e&Ce cebs ueeiet nesves Jeeues efmeæebleeW keâes

efueefKeÙes~ 3

Write principle involved in extraction of

elements.

(c) F2 Øeyeuelece Deekeämeerkeâejkeâ nw~ mecePeeFÙes~ 1

F2 is strongest oxidizing agent. Explain.

DeLeJee OR

(a) VBT keâer cegKÙe keâefceÙeeB efueefKeÙes~ 3

Write limitation of VBT.

(b) efvecve ÙeewefiekeâeW kesâ met$e efueefKeÙes : 2

(i) nskeämeeneF[̂e@keämees Suegefcevesš (III)

(ii) yeÇescees keäueesjes šsš^eSceerve keâesyeeuš (III) keäueesjeF[

Write formula of following compound :

(i) Hexahydroxoaluminate (III)

(ii) Bromo chlorotetraamine cobolt  (III)

Chloride

(c) efvecve ÙeewefiekeâeW kesâ mecYeeefJele pÙeeefceefle leLee ØekeâeefMekeâ

meceeJeÙeJees keâer mebjÛevee efueKees : 2

(i) [NiCl4]2–

(ii) [Cr(C2O4)3]3–

Write structure of expected geometry and

optical isomers of the following compounds :

(i) [NiCl4]2–

(ii) [Cr(C2O4)3]3–
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FkeâeF&–IV / Unit–IV

Q. 4. (a) uesvLesveeF[ mebkegâÛeve keäÙee nw ? Fmekesâ ØeYeeJeeW keâes efueefKeÙes~ 3

What is Lanthanide contraction ? Write its

effects.

(b) SkeäšerveeF[ DeeÙeveeW kesâ jbie leLee DeJeMees<eCe mheskeäš̂e keâes

mecePeeFÙes~ 3

Explain colour and absorption spectra of

actinide ions.

DeLeJee OR

efšhheCeer efueefKeÙes :

(i) uesvLesveeF[ keâer Dee@keämeerkeâjCe DeJemLee 2

(ii) SkeäšerveeF[ kesâ meeceevÙe ue#eCe 2

(iii) ke=âef$ece SkeäšerveeF[eW keâe mebMues<eCe 2

Write notes on :

(i) Oxidation state of lanthanide

(ii) General characteristics of actinides

(iii) Synthesis of artificial actinides

J-202 100J-202 P.T.O.
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FkeâeF&–V / Unit–V

Q. 5. efšhheCeer efueefKeÙes :

(i) mebÙegiceer peesÌ[e 2

(ii) DeeneaefveÙeme keâer Decue #eej mebkeâuhevee 2

(iii) uegF&me OeejCee keâer keâefceÙeeB 2

Write notes on :

(i) Conjugate pair

(ii) Arrehenius concept of acid-bases

(iii) Limitations of Lewis concept

DeLeJee OR

efvepe&ue efJeueeÙekeâ keäÙee nw ? efvepe&ue efJeueeÙekeâeW keâe JeieeakeâjCe

leLee efJeMes<eleeSB efueefKeÙes~ 6

What is non aqueous solvent ? Write classification

and characteristics of non aqueous solvents.

——
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veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeÙes~ ØelÙeskeâ FkeâeF& mes Skeâ ØeMve
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Note : Attempt the all five questions. One question from

each unit is compulsory. Marks are indicated

against the questions.

FkeâeF&–I / Unit–I

Q. 1. (De) 3d, 4d Je 5d meb›eâceCe lelJeeW keâer leguevee Gvekesâ : 5

(1) Fueskeäš^e@efvekeâ efJevÙeeme

(2) DeeÙeefvekeâ ef$epÙee

(3) Dee@keämeerkeâjCe mebKÙee

(4) ÛegcyekeâerÙe iegCe SJeb

(5) mheskeäš^esmkeâesefhekeâ

iegCeeW kesâ DeeOeej hej keâerefpeS~

Compare the elements of 3d, 4d and 5d

transition elements on the basis of their :

(1) Electronic configuration

(2) Ionic Radii

(3) Oxidation Number

(4) Magnetic Properties

(5) Spectroscopic Properties

(ye) meb›eâceCe lelJe GlØesjkeâerÙe iegCe ØeoefMe&le keâjles nQ,

mecePeeFS~ 2

Transition elements shows catalytic

properties, explain.

DeLeJee OR

(De) d-d meb›eâceCe keäÙee nw ? Ùen kewâmes meb›eâceCe lelJeeW kesâ

ÙeewefiekeâeW ceW jbie keâe keâejCe yevelee nw ? 2

What is d-d transition ? How does it causes

the colour in the compounds of transition

elements ?

(ye) ØeLece meb›eâceCe ßesCeer kesâ lelJe cegKÙele: GÛÛe efmheve Jeeues

mebkegâue keâe efvecee&Ce keâjles nQ, keäÙeeW ? 2
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Why do elements of first transition series

mainly form high spin complexes ?

(me) meb›eâceCe lelJe mebkegâue efvecee&Ce keäÙeeW keâjles nQ ? mecePeeFS~ 1½

Why do transition elements form complexes ?

Explain.

(o) keâcejs kesâ leehe hej heeje õJe ™he ceW neslee nw, keäÙeeW ? 1½

Mercury (Hg) is liquid at room temperature.

Why ?

FkeâeF&–II / Unit–II

Q. 2. (De) øeâesmš DeejsKe keäÙee nw ? veeFš^espeve keâe øeâesmš DeejsKe

yeveekeâj mecePeeFS~ 3

What is Frost Diagram ? Explain Frost

Diagram of Nitrogen.

(ye) js[e@keäme Ûe›eâ keäÙee nw ? Fmekeâer ÛeÛee& keâjW~ 2

What is Redox cycle ? Discuss its

implications.

(me) heeveer kesâ js[e@keäme mLeeefÙelJe keâer efJeJesÛevee GoenjCe meefnle

keâerefpeS~ 2

Discuss Redox stability of water with

example.

DeLeJee OR

(De) uesefšcej DeejsKe keâes GoenjCe meefnle mecePeeFS~ 3

Describe Letimer Diagram with example.

(ye) Oeeleg Dee@keämeeF[ kesâ keâeye&ve Éeje DeheÛeÙeve (heeÙejes

Oeelegkeâce&) keâer JÙeeKÙee keâerefpeS~ 2

Explain reduction of metal oxide with carbon

(pyro metallurgy).

(me) js[e@keäme Ùegice SJeb js[e@keäme efJeYeJe keäÙee nw ? 2

What are Redox Couple and Redox Potential ?

FkeâeF&–III / Unit–III

Q. 3. (De) GhemenmebÙeespekeâ ÙeewefiekeâeW kesâ ef›eâmšue Heâeru[ efmeæevle kesâ

ØecegKe DeefYeie=efnle efueefKeS~ 3

Write the main postulates of crystal field

theory of coordination compounds.

(ye) ef›eâmšue Heâeru[ mLeeefÙelJe Tpee& keâes heefjYeeef<ele keâerefpeS SJeb

d5 efvecve Je GÛÛe efmheve Dee@keäšener[^ue mebkegâueeW kesâ efueS

Fmekeâe ceeve %eele keâerefpeS~ 2

Define crystal field stabilization energy.

Calculate its value for d5 low and high spin

octahedral complexes.
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(me) ef›eâmšue #es$e efmeæevle keâer meerceeSB efueefKeS~ 2

Write limitations of crystal field theory.

DeLeJee OR

(De) efvecveefueefKele ceW Devlej mhe° keâerefpeS : 6

(1) ef›eâmšue #es$e efmeæevle SJeb mebÙeespekeâlee yebOe efmeæevle

(2) Ûeleg<HeâuekeâerÙe SJeb De°HeâuekeâerÙe mebkegâue

(3) vÙetve SJeb GÛÛe Ûe›eâCe mebkegâue

Write difference between :

(1) Crystal field theory and valence bond

theory

(2) Tetrahedral and octahedral complexes

(3) Low spin and high spin complexes

(ye) CuSO4.5H2O veerues jbie keâe neslee nw keäÙeeW ? 1

Colour of CuSO4.5H2O is blue, why ?

FkeâeF&–IV / Unit–IV

Q. 4. (De) uewvLesveeF[dme keäÙee nQ ? Fvekesâ Fueskeäš^e@efvekeâ efJevÙeeme SJeb

iegCeeW keâer efJeJesÛevee keâerefpeS~ 3

What are Lanthenides ? Discuss the

electronic configuration and properties of

Lanthenides.

(ye) Zr SJeb Hf ueieYeie meceeve iegCeeW Jeeues nesles nQ, keäÙeeW ? 1½

Zr and Hf have almost similar properties, why ?

(me) uewvLesveeF[dme Deemeeveer mes mebkegâue veneR yeveeles nQ~ keäÙeeW ? 1½

Lanthenides have poor tendency to form

complexes. Why ?

DeLeJee OR

(De) uewvLesveeF[ mebkegâÛeve keäÙee nw ? mecePeeFS~ 2

What is Lanthenide Contraction ? Explain.

(ye) DeeÙeve efJeefveÙece efJeefOe Éeje uewvLesveeF[ kesâ he=LekeäkeâjCe

keâes mecePeeFS~ 2

Discuss the separation of Lanthenides by Ion

Exchange Method.

(me) uewvLesveeF[ kesâ DevegØeÙeesie efueefKeS~ 2

Write application of Lanthenides.

FkeâeF&–V / Unit–V

Q. 5. (De) DecueeW SJeb #eejkeâeW keâer yeÇevmšs[-uee@jer efmeæevle keäÙee nw ?

Ùen efmeæevle DecueeW SJeb #eejkeâeW kesâ DeeneaefveÙeme kesâ

efmeæevle mes efkeâme Øekeâej efYevve nw ? 3
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What is Brosted-Lowry concept of acids and

bases ? How does this concept differ from

Arrhenius concept of acids and bases ?

(ye) Øeesefškeâ, SØeesefškeâ SJeb GYeÙe Øeesefškeâ efJeueeÙekeâ keäÙee nQ ?

GoenjCe oerefpeS~ 3

What are protic, aprotic and amphoteric

solvents ? Give example.

DeLeJee OR

(De) NH3 SJeb NF3 ceW mes keâewve ogye&ue nw ? keäÙeeW ? 1

Which of the two NH3 and NF3 is weaker and

why ?

(ye) keäueesjerve kesâ Dee@keämeer DecueeW keâer Meefòeâ keâes yeÌ{les ngS ›eâce

ceW ›eâceyeæ keâerefpeS : 1

Arrange the oxyacids of chlorine in

increasing acidic strength :

HClO2, HClO, HClO3, HClO4

(me) efvecveefueefKele ceW mes mebÙegiceer Decue SJeb #eej ÛegefveS : 3

Find out the conjugated acids and bases

from following :

HClO4, OH–, CN–, H2O, CH4, H2SO4

(o) keäÙee neslee nw peye keäÙetefØekeâ Dee@keämeeF[ õJe DeceesefveÙee mes

DeefYeef›eâÙee keâjlee nw ? 1

What happens when cupric oxide reacts with

liquid ammonia.

——
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