COORDINATION COMPOUND

EXERCI SE-1

[SINGLE CORRECT CHOICE TYPE]

| ntroduction
Q.1  Whichof thefollowing complex will givewnhite precipitate with barium chloride sol ution—
(A) [Cr(NH3)sCI]SO, (B) [Cr(NH4)sSO,]Cl
(C) [Co(NH,)¢]Brg (D) [Co(NH) ,Br,]Cl

Q.2  Aqueoussolution of FeSO, givestestsfor both Fe?* and SO,% but after addition of excessof KCN,
solution ceasesto givetest for Fe?*. Thisisdueto theformation of
(A) the double salt FeSO,,.2KCN.6H,0 (B) F&(CN),
(C) thecomplexion [Fe(CN) ]+ (D) thecomplexion [Fe(CN) >

Q.3 Potassumferocyanideisa
(A) Normal salt (B) Mixed salt (C) Doublesalt (D) Complex st

Q.4  Aq.solution of carndllite, showsthe propertiesof
(A)K*,Mg?,CI™  (B)K*, Mg*, SO, (C)K*, Mg?, CO.2~ (D)K* Mg®,Cl,Br-

Q.5 Anagueoussolution of potashadumgives
(A) Two typesof ions (B) Only onetypeof ion
(C) Four typesof ions (D) Threetypesof ions

Classification of ligands
Q.6  Whichof thefollowing representsthe monodentate monoanionligand ?
(A) Carbonato (B)Ammonia (C) Nitrito (D) Oxdato

Q.7  Thedonor aaomsin EDTA are—
(A) Two N and Two O (B) TwoN and four O
(C) Four N and Two O (D) ThreeN and three O

chemstudios by pms Page # 185




SUPER PROBLEMS IN INORGANIC CHEMISTRY COORDINATION COMPOUND

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Which of thefollowingligandsisnot achel ating agent —
(A)EDTA (B) ethylenediamine  (C) Oxalate (D) Pyridine

All ligandsare—
(A) Lewisacid (B) Lewisbase (C) Neutral (D) Reducing agent

InSCN ligand if N isattached to central metal atom or ion, the name of ligandis—
(A) Thiocyanato-N  (B) Cyanato-N (C) Thiocyanato-S (D) Cyanato-S

Which of thefollowing species cannot bealigand —

(i) NH,* (i) NO* (iii) CcHgN

(A)ionly (B)i & iionly (©)i & iiionly (D)i,ii &iii only
Glycinatoligandis—

(A) aCheatingligand (B) Bidentateligand

(C) Having two donor sitesN and O~ (D) All of these

Triphenyl phosphineis—
(A) Neutral and monodentate ligand (B) Neutral and tridentate ligand
(C) Uninegative and unidentate ligand (D) Trinegativeand tridentate ligand

Thetotal number of Ligands attached to the central metal ion through coordinate bondiscalled —
(A) Valency of themetal ion (B) Oxidation state of themetal ion
(C) Coordination number of metal ion (D) lonisable valency of metal

Diethylenetriamineis
(A)Chdatingagent  (B) Symmetricd ligand (C) Tridentateligand (D) All of these

Which of thefollowingisnot chelating agent?
(A) Hydrazine (B) Oxalato (C) Glycinato (D) Ethylenediamine

Which of thefollowing speciesisnot expected to bealigand
(A) NO* (B)NH,* (C) NH,-NH,* (D) NO,*

Thenumber of donor sitesindimethyl glyoximeate, glycinato, diethylenetriamineand EDTA arerespectively
(A)2,2,3and4 (B)2,2,3and 6 (C)2,2,2and 6 (D) 2,3,3and 6
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

[EDTA]* isa

(A) Monodentateligand (B) Bidentateligand

(C) Tetradentateligand (D) Hexadentateligand

Bidentateligandis

(A) pyridine (B) acetylacetonate  (C) SCN (D) Triethylenetetraamine
Accordingto Lewistheory theligandsare

(A)Acidicinnature (B) Basic innature

(C) Neither acidic nor basic (D) Someareacidic and othersarebasic
Denticity of [HEDTA]*-

(A)3 (B)4 (©)5 (D) 6

Theion or moleculewhich formsacomplex compound with transition meta ioniscalled
(A)Acid (B) Ligand (C) Complexion (D) No specia name

Among thefollowing which areambidentateligands

(i)NO,~ (i)NO,~ (iii) EDTA%
(iv) SCN™ (v) H,NCH,CH,NH,
(A) (i) and (i) (B) (iii)) and (iv) (C) (i) and (iv) (D) (iii) and (Vi)

Theligand N(CH,CH_NH,)is
(A) Tridentate (B) Pentadentate (C) Tetradentate (D) Bidentate

Satement-1: Charge on the complex of ferricion with EDTA% isminusone.

Satement-2: EDTA isahexadentate ligand.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1

(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfalse, Statement-2istrue

Satement-1: NH,—NH, isnot achelating ligand.

Satement-2: A chelating ligand must possestwo or morelone pair at such adistancethat it may form

srainfreeringwith metal ion.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1

(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfalse, Statement-2istrue
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Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Oxidation Sateand Co-ordination Number
The co-ordination number and oxidation number of ‘ x* in thefollowing compound[x (SO,) (NH,),] Cl
will be:
(A) 10 & 3 (B) 2 & 6 (C) 6 & 3 (D) 6 & 4

Theoxidation state of Fein brownring complex [ Fe(H,0), NO] SO, is:

(A) +1 (B) +2 (C) +3 (D) +4
Consider :
Complex Coordination number
(A)  [CuCL] (i) 6
(B) Ni(CO), (ii) 5
(© [PtCl]* iy 4
(D)  [Ni(NH,)J* (iv), 2
Proper matchingis:
(A)A(), B(ii), C(iii), D(iv) (B) A(iii), B(iv), C(ii), D(iv)
(C)A(iv), B(iii), C(i), D(i) (D) A(i), B(iii), C(ii), D(iv)

How many EDTA#* ligands are required to make an octahedral complex withaCa?*ion ?
(A) Six (B) Three (C) One (D) Two

The oxidation number and coordination number of chromium in the following complex is
[Cr(C,0,),(NH,),]™*

(A)ON.=+4,CN.=4 (B) ON.=+3,C.N. =4

(C)O.N.=-1,CN.=4 (D) ONN.=+3,C.N.=6

Inwhich of thefollowing complexesthenickel metal isin highest oxidation state:
(A)Ni(CO), (B) [Cr(NH,)lINiF],
(C) [Ni(NH,)4(BF,), (D) K,[Ni(CN)]

The co-ordination number of cobalt inthe complex [Co(en),Br,]Cl, is
(A)2 (B)6 (©)5 (D)4

Which of thefollowing complexes show six coordination number
(A)[Zn(CN) 1> (B) [Cr(en)g]** (©) [Cutrien)]™ (D) [Ni(dmg),]
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Q.36 Thecoordination number of central metal atom/ion inacomplex isdetermined by
(A) number of ligands around metal ion bonded by sigmabonds
(B) number of ligandsaround metal ion bonded by pi-bonds
(C) Number of co-ordinate bonds metal atom/ion has accepted fromligands
(D) The number of only anionic ligands bonded to the metal ion

Q.37 Incomplexesof d-block cationsthe highest possible coordination number is
(A)6 (B)S (€4 (D)8

Q.38 Complex compound having central metal atomin zero oxidation state.
(A) [Cu(NH,),1SO, (B)[Pt(NH,).Cl,] (C) K,INi(CN),] (D) K,[Fe(CN)]

Q.39 Theoxidation stateof Moinits oxo-complex species[Mo,0,(C,H,),(H,0),]*is:
(A)+2 (B)+3 (€)+4 (D) +5

Q.40 Theoxidationstateof cobatin

NH;
(NHS)ZCc/ \Co(NH3)4 (NO)),
SnH

(A)2 (B)3 (€4 (D)6

Effective Atomic Number (E.A.N)
Q.41 Whichof thefollowing metal carbonyl doesnot exist asmonomer ?
(A) Cr(CO), (B) Mn(CO), (C)Ni(CO), (D) Fe(CO),

Q.42 Accordingto EAN rule, how many CO groups should be attached to Fe ?
(A)4 (B)5 (C)6 (D)8

Q.43 In[Cr(CO),] how many CO groups can be replaced by NO:
(A) al the6 CO groupsarereplaced by 6 NO groups
(B) all the4 CO groupsarereplaced by 6 NO groups
(C) dll the2 CO groups are replaced by 3 NO groups
(D) al the 6 CO groups are replaced by 4 NO groups
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Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Inthecomplex F&(CQO),,, thevalueof xis, if it followssidwick EAN rule:

(A)3 (B)4 €5 (D)6
Effective atomic number of Fein [F&(CO) | -is:
(A)34 (B) 35 (C) 36 (D) 37

Theeffective atomic number of Cr (atomic number 24) in[Cr(NH,)(]Cl,is
(A) 35 (B) 27 (C) 33 (D) 36

The complex compound inwhich central metal ion obeysEAN rule
(A) K,[Fe(CN)4] (B) K, [Fe(CN)] (O)[Cr(H,0)CI; (D) [Cu(NH,),]SO,

E.A.N of metal ioninfollowing complex isfound to be equal to atomic number of krypton:
(A) [PA(NHp)]Cl,  (B)[Cr(NH,).Cl]SO, (C)[Co(en),]Cl, (D) [Mn(CO),(NO),]

Which complex compound does not obey 18-electron rule or Sidgwick Rule
(A) [V(CO)ql (B) [Fe(n-CHg),l  (C) [Mn(CO)g] (D) [Cr(n-CgHy),l

[Co(CO),] attains tability by its
(A) Oxidizing character (B) Reduction (C) Dimerization (D) All of these

Thevaueof x in[Fe(CO),(NO) |, is:
(A)3 (B)4 (©) 2 (D)1

EAN of the centra metal inthe complexesK [Ni(CN),], [Cu(NH,),,] SO, and K [PCl | arerespectively.
(A) 36, 35, 86 (B) 34, 35, 84 (C) 34, 35,86 (D) 34, 36, 86

Which of thefollowing pair of complexeshavethe same EAN of the central metal atoms/ions?
(A) [Cu(NH,),]SO, and K [Fe&(CN) ]

(B) K, [F&(CN),] and [Co(NH,)4]Cl,

(C) K4[Cr(C,0,),] and [Cr(NH,)]CI(NO,),

(D) All

Thevaluesof 'x'in complexesH,[Co(CO),], [Fe(CO), . (n-C,H.)]" arerespectively
A)1,1 (B) 2,3 (031 (D) 1,3

chemstudios by pms Page # 190




SUPER PROBLEMS IN INORGANIC CHEMISTRY COORDINATION COMPOUND

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

The EAN of metal atomsin Fe(CO), (NO), and Co,(CO)4 respectively are
(A) 34,35 (B) 34, 36 (C) 36, 36 (D) 36, 35

Following Sidgwick'sruleof EAN, correct formulaof Co,(CO), will be
(A) Co,(CO), (B) Co,(CO), (C) CO,(CO)q (D) CO,(CO),,

Satement-1: [V(CO),] cannot act asoxidising agent.

Satement—2: It can bereduced by reducing agent.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1

(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfalse, Statement-2istrue

Satement-1: InMn,(CO),, molecule, therearetotal 70 electronsin both Mn atoms.

Satement-2: Mn,(CO),, moleculeactsas oxidising agent.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1

(B) Statement-1 istrue. Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfase, Statement-2istrue

|UPAC Nomenclature
Thenumber of ionsformed, when bis (ethane-1,2-diamine) copper (11) sulphateisdissolved in water
will be
(A)1 (B) 2 (©)3 (D)4

A complex cation isformed by Pt (in some oxidation state) with ligands (in proper number so that
coordination number of Pt becomessix). Which of thefollowing can beitscorrect IUPAC name:

(A) Diammineethylenediaminedithiocyanato-S-platinum (I1) ion

(B) Diammineethylenediaminedithiocyanato-S-platinate (IV) ion

(C) Diammineethylenediaminedithiocyanato-S-platinum (1V) ion

(D) Diamminebis (ethylenediamine) dithiocyanate-S- platinum (1) ion

Trioxaatoduminate(l11) and tetrafluoro-borate(l11) ionsare:
(A)[AI(C,0,),] , [BF,]* (B) [AI(C,0,),]*" , [BFI*
(O [AI(C,0)4]*, [BF,I~ (D) [AI(C,0)),]%, [BF,]*
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Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

The correct IUPAC name of the complex Fe(CzH;), is—
(A) Cyclopentadienyl iron (I1) (B) Bis(cyclopentadienyl) iron (I1)
(C) Dicyclopentadienferrate (I1) (D) Ferrocene

ThelUPAC name of Fe(CO); is—

(A) Pentacarbonyl ferrate (0) (B) Pentacarbonyl Ferrate(l11)

(C) Pentacarbonyl Iron (0) (D) Pentacarbonyl Iron (I1)
K4[FE(CN)gl is—

(i) Potassium hexacynoferrous(111) (i) Potassium hexacynoferrate (111)
(iii) Potassumferricyanide (iv) Hexacynoferrate (I11) potassium
Correct answer is—

(A) Only (i) and (ii) (B) Only (ii) and (iii)

(C) Only (i) and (iii) (D) Only (ii) and (iv)

IUPAC name of [Pt(NH3)4(Br)(NO,)CI]Cl is—

(A) Triamminechloridobromidonitroplatinum (1V) chloride
(B) Triamminebromidonitrochloroplatinum (1V) chloride
(©) Triamminebromidochloridonitroplatinum (1V) chloride
(D) Triamminenitrochloridobromoplatinum (IV) chloride

Thecorrect name of [Pt(NH),Cl,] [PtCl ] is—

(A) Tetraamminedichloro platinum (1V) tetrachl oroplatinate (I1)
(B) Dichlorotetraammine platinium (IV) tetrachloro platinate (I1)
(C) Tetrachloro platinum (11) tetraammine platinate (1V)

(D) Tetrachloro platinum (I1) dichloro tetraamine platinate (1V)

The chloro-bis (ethylenediamine) nitro cobalt (111) ionis—
(A) [Co(NO,),(en), Cl,]* (B) [CoCl (NO,), (en),]*
(C) [Co (NO,) Cl (en),]* (D) [Co (en)Cl,(NO,), ]~

Theformulaof the complex hydridotrimethoxoborate (l11) ionis:
(A) [BH(OCH,),]> (B)[BH,(OCH,),]> (C)[BH(OCH,).,]”  (D)[BH(OCH,)]*

ThelUPAC name of [Co(NH,)] [Cr(C,O,),] is
(A) Hexaamminecobalt(l11) tris(oxa ato)chromate(l11)
(B) Hexaamminecobalt(l1) tris(oxaato)chromium(ll)
(C) Hexaamminecobalt(I1) tris(oxa ato)chromium(l 1)
(D) Hexaamminecobalt(11) trioxa atechromium(l11)
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Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

Q.76

IUPAC nameof [Pt(NH,),(Br)(NO,)CI]Clis

(A) Triamminechlorobromonitroplatinum(lV) chloride.
(B) Triamminebromonitrochloroplatinum(lV) chloride.
(©) Triamminebromochloronitroplatinum(lV) chloride.
(D) Triamminenitrochlorobromoplatinum(lV) chloride.

ThelUPAC nameof [Ni(NH,),] [NIiCl,] is

(A) Tetrachloronickel (11) tetraamminenickel (11)

(B) Tetraamminenickel (I1) tetrachloronickel (1)

(C) Tetraamminenickel (11) tetrachloronickelate(l1)
(D) Tetraaminenickel (11) tetrachl oridonickelate(1 V)

Theformulaof sodiumnitroprussideis
(A) Na,[Fe(CN)(NOS9)] (B) Na,[Fe(CN)(NO)]
(C) [Fe(H,0)s(NO)]SO, (D) Fe,[Fe(CN)l,

Theoxidation number of chromiumin Triamminechl oridooxa atochromateionis
(A) I (B) IV (&Y (D) 1

IUPAC nomenclature of sodiumnitroprussideis
(A) Sodium pentacyanonitrosylferrate (111)

(B) Sodium pentacyanidonitrosylliumferrate (1)
(©) Sodium petacyanidonitrosylliumferrate(111)
(D) Sodium pentacyanonitrosylferrate(l1)

Theformulaof potassumdicyanobis(oxaato)nickeate(ll) is
(A) K,[Ni(CN),(Ox),] (B) K[Ni(CN),(Ox),]
(C) K4[Ni(CN),(Ox),] (D) K,[Ni(CN),(Ox),]

The lUPAC name of K,[Cr(NH,)(CN),(0),(O,)] is

(A) Potassium amminedi cyanodi oxidoperoxochromate(V1)
(B) Potassi um amminedi cyanoperoxooxidochromium(V1)
(©) Potass umamminedi cyanoperoxooxochromium(V1)
(D) Potass um amminedi cyanodi peroxodioxochromeate(l V)
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Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

ThelUPAC name of thered coloured complex [Fe(C,H,O,N.,,),] obtained fromthereaction of Fe?*
and dimethyl glyoxime

(A) bis(dimethylglyoxime) ferrate (1) (B) bis(dimethylglyoximeato) iron (11)

(C) big(2, 3-butanedioldioximato) iron (11) (D) big(2, 3-butanedionedioximato) iron (1)

ThelUPAC namefor the coordination compound Ba[BrF,], is

(A) Bariumtetrafluorobromate (V) (B) Bariumtetrafluorobromate (111)
(C) Bariumbig(tetrafluorobromeate(l11)) (D) noneof these
[UPAC name of
CH.).P Cl Cl
( 6 )3 \P q / \P d /

cl” e NPCH)),

(A) Chlorotriphenyl phosphinepalladium(l1) di-p-chloridochl orotriphenyl phosphinepal ladium(i1)
(B) Chloratriphenyl phosphinepa ladium(l 1) di-p-chloridochl orotri phenyl phosphinepa ladium(l 1)
(C) Triphenyl phasphinechloropal ladium(11) di-u-chl oridotri phenyl phosphinechl oropa ladium(i 1)
(D) Triphenyl phosphinechloropal ladium(111) di-pi-chloridotri phenyl pasphinechloropalladium(i11)

The hypothetical complex chloro diaguatriammine cobalt (111) chloride can berepresented as:
(A) [CoCI(NH,),(H,0),ICl, (B) [Co(NH,).(H,O)CL]
(C) [Co(NH,),(H,0),Cl] (D) [Co(NH,)(H,0).ICI,

Werner'sTheory
In acomplex, the correct statement is:
(A) primary valency isionisable (B) primary valency isnon-ionisable
(C) secondary valency isionisable (D) All of these

Themolecular formulaof various hexacoordinate complexesare given as bel ow.

(1) CrCl .6NH, (2) CrCl .5NH, (3) CrCl .4ANH,

If the number of NH,, ligands attached to central metal ion respectively are6, 5and 4, thenthe primary
valenciesin (1), (2) and (3) respectively are:

(A)3,3,3 (B)O,1,2 (03,21 (D) 6,5,4

Which of thefoll owing has minimum molar eectrical conductivity ?
(A) CoCl,.6NH, (B) CoCl;.5NH, (C) CoCl;.4NH, (D) CoCl;.3NH,
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Q.84

Q.85

Q.86

Q.87

Q.88

Q.89

Q.90

Q.91

When AgNO; isadded to asolution of Co(NH,;);Cl5, the precipitate of AgCl showstwoionisable

chlorideions. Thismeans —

(A) Two chlorineatom satisfy primary valency and one chlorine atom satisfies primary vaency aswell
as secondary valency.

(B) Onechlorineatom satisfies primary valency.

(C) Two chlorine atoms satisfy secondary valency.

(D) Three chlorine atoms satisfy secondary valency.

Whichisomer of CrCl;.6H,0 isdark greenin colour and forms one mole of AgCl with excess of

AgNO; solution—
(A) [Cr(H,O)¢lCly (B) [Cr(H,0)5CI]Cl,.H,0
(C) [Cr(H,0),Cl,]Cl.2H,0 (D) [Cr(H,0)5Cl4].3H,0

Givethecorrect increasing order of electrical conductivity of aqueous solutionsof following complex
entities—

. [Pt(NH3)s]Cl, 1. [Cr(NH5)g]Cl5 I11. [Co(NH,),Cl,]Cl V. K,[PtCl¢]

(Al <IV<Il<l B)IV<II<lli<l (©l<I<IV<Il D)I<l<IV<II

Which of thefollowing ismost likely formulaof platinum complex, if % of total chlorine of the com-

pound is precipitated by adding AgNO, to its agueous solution —
(A) PtCl,.6H,0 (B) PtCl,.5H,0 (C) PtCl,.2H,0 (D) PtCl,,.3H,0

Thefraction of chlorine precipitated by AQNO4 solution from [ Co(NH)-CI]Cl, is—
(A)1/2 (B) 2/3 (C) U3 (D) /4

Thenumber of ionsformed when Tetraamminecopper(11) sulphateisdissolvedinwater is
(A1l (B) 2 (C) 4 (D) Zero

For complexes: (I) CoC1,.6NH,(I1) CoCl,.5NH, (I11) CoCl,.4NH, primary valency inl, Il & 111 are

respectively:.
(A)6,54 (B)3,2,1 (©)0,1,2 (D) 3,3,3

Which oneof thefoll owing hashighest molar conductivity
(A) Diamminedichloroplatinum(i1) (B) Tetraamminedichlorocobalt(l11) chloride
(C) Potassum hexacyanoferrate(l1) (D) Hexaaquachromium(l11) bromide
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Q.92

Q.93

Q.94

Q.95

Q.96

Q.97

Q.98

Q.99

Which of thefollowing will not give preci pitatewithAgNO,?
(A) CoCl;.3NH, (B) CoCl;.4NH, (C) CoC1,.5NH, (D) CoCl;.6NH,

How many moles of AgCI would be obtained, when 100 ml of 0.1 M CoCl;(NH,) istreated with
excessof AQNO,?
(A)0.01 (B) 0.02 (C) 0.03 (D) noneof these

0.001 moal of Co(NH,)-(NO,)(SO,) was passed through a cation exchanger and the acid coming out of
it required 20 ml of 0.1 M NaOH for neutralisation. Hence, the complex is

(A) [CoSO,(NH,)]NO, (B) [CONO,4(NH,)]SO,

(C) [Co(NH,);]SO,NO, (D) Noneof these

Congder thefollowing statements.

According to Werner'stheory.

(1) Ligands are connected to the metal ion by cova ent bonds.

(2) Secondary valenciesaredirectional

(3) Secondary valenciesare non-ionisable

(4) Secondary valenciesare satisfied by elither neutral or negativeions

Of these statements:
(A) 2, 3& 4 arecorrect (B) 2& 3arecorrect
(C) 1& 3arecorrect (D) 1, 2 & 4 arecorrect

Cobalt (111) chlorideforms severa octahedral ecomplexeswith ammonia. Which of thefollowing will
not givetest for chlorideionswith silver nitrateat 25°C ?
(A) CoCl;.4NH, (B) CoCl;.5NH, (C) CoCl;.6NH, (D) CoCl;.3NH,

ValenceBond Theory (V.B.T.)
Hexafluorocobaltate(l11) ion is found to be high spin complex, the hybridisation state of
cobaltis—

(A) dPsp® (B) sp® (C) spd (D) sp°d?

Thenumber of unpaired electrons calculated in [Co(NH,) ] ** and [CoF]*~ are:
(A) 4and 4 (B) 0and 2 (C)2and 4 (D)Oand 4

Thecomplexions[F&(CN)g] > and [F&(CN) |+

(A) Areboth octahedral and paramagnetic

(B) Areboth octahedral and diamagnetic

(C) Have same structure but different magnetic character
(D) Havedifferent structuresbut same magnetic character
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Q.100 A complex of certain metal hasthe magnetic moment of 4.91 BM whereasanother complex of thesame
metal with same oxidation state has zero magnetic moment. Themetal ion could be
(A) Co?* (B) Mn?* (C) Fe* (D) Fe**

Q.101 Point out the correct statementsamongst thefollowing
(A) [Cu(CN),]*> hastetrahedral geometry and dsp? hybridization
(B) [Ni(CN)g]* isoctahedral and Ni hasd?sp? hybridization
(C) [ZnBr,]* istetrahedral and diamagnetic
(D) [Cr(NH,)¢]** has octahedral geometry and sp®d? hybridization

Q.102 Which complex has square planar structure ?
(A) Ni(CO), (B) [NiCl % (C) [Ni(H,0)g]% (D) [Cu(NH,) 2

Q.103 Complexeswith CN~ligandsare:
(A) High spincomplexes
(B) Usudlly low spin complexes
(C) High spin complex with diamagnetic behaviour
(D) Always diamagneticin nature

Q.104 Whichorder iscorrect in spectrochemical seriesof ligands—
(A) CI- <F <C,0,4 <NO,”<CN- (B) CN~ < C,0,2 <CI~ >NO, <F~
(C) C,0,4 <F <CI~ >NO, <CN- (D) F <ClI- <NO,” <CN~<C,0,%

Q.105 Cu**andAu®* resemblein formation of co-ordination compound
(A) C.N.=2,linear (B) C.N. =4, tetrahedron
(C) C.N. =4, square planar (D) Noneof these

Q.106 Which of thefollowing complexes doesn't have d?sp® hybridisation?
(A) [Cr(NH3)6]3+ (B) [Fe(CN)6]3‘ © [CO(NH3)6]3+ (D) [Co(H20)6]2+

Q.107 Hybridization of metal ionin[Ni(H,0O),]?* complexis
(A) Psp? (B) sp°c? © s (D) dsp?

Q.108 Which of thefollowing complex hasasquare planar geometry ?
(A) [Ag(NH,),]* (B) [Cu(en),]** (©) [MnCl,]* (D) Ni(CO),

Q.109 Among thefollowing, the specieshaving square planar geometry/shape
(i) XeF, (ii) SF, (iii) [NiCl, ] (iv) [PdCI J>
(A) () and (iv) (B) (i) and (ii) (C) (i) and(iii) (D) (i) and (iv)
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Q.110

Q.11

Q.112

Q.113

Q.114

Q.115

Q.116

Q.117

Q.118

Q.119

Hybridization of Crinchromium hexacarbonyl is
(A) sp’c? (B) dsp? (C) d’sp® (D) dPsp?

The species havingtetrahedral shapeis
(A) [Cu(en),]** (B) [Ni(CN),]* (O [AgF,] (D) [Cu(CN),J*

Which of thefollowing moleculesisnot tetrahedra
(A) [Ni(en),]** (B) [Ni(CO),] (C) [Zn(NH,) 1% (D) [NiCl, >

In Fe(CO),,, sigmabond between Feand CO results by the overlap between filled sp hybrid orbital of
C -atom of CO molecule and which hybrid orbitals of Fe:

(A) dPsp? (B) sp° (© dxz_y25p3 (D) d ,sp°

For the correct assignment of electronic configuration of acomplex, the valence bond theory often
requiresthe measurement of

(A) molar conductance (B) opticd activity

(C) magnetic moment (D) dipolemoment

The hybridisation and unpaired electronsin [Fe(H,0) | 2tjonare:
(A) sp*d% 4 (B) d?sp?, 3 (C) d°sp?, 4 (D) sp¥c?, 2

Thehybridisation of Coin[Co(H,0)]** is
(A) dPsp? (B) dsp? (©) s (D) spd?

Which of thefoll owing statements about Fe(CO), iscorrect?
(A) Itisparamagneticand highspincomplex  (B) Itisdiamagnetic and high spin complex
(C) Itisdiamagnetic and low spin complex (D) Itisparamagnetic and low spin complex

Which of thefollowing statementsisnot true?

(A) [MnCl,]% ion hastetrahedral geometry and isparamagnetic

(B) [MNn(CN)]%~ion has octahedral geometry and is paramagnetic

(C) [CuCl J% hassquare planar geometry and is paramagnetic

(D) [NiBr,(Ph,P);] hastrigonad bipyramidal geometry and two unpaired electron

Which of thefollowingisnot expected to show paramagnetism?
(A) [Fe(NH,)g]** (B)Ni(CO), (C) [Cr(en),]** (D) [Cu(NH,) J**
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Q.120 Considering H,O asawesak field ligand, the number of unpaired electronsin[Mn(H,0) ]* will be :
(Atomic no. of Mn=25)
(A)3 (B)S (©) 2 (D)4

Q.121 Thed-dectron configuration of Cr?", Mn?*, Fe?* and Ni?* are 3d*, 3d®, 3d°® and 3d® respectively, which
oneof thefollowing agua-complex will exhibit the minimum paramagnetic behaviour ?
(A) [Cr(H,0)]* (B) IMn(H,0)J”  (C) [Fe(H,0)(]* (D) [Ni(H,0)¢]**

Q.122 A magnetic moment of 1.73 BM will be shown by oneamong thefollowing :
(A) [Ni(CN),J* (B)TiCl, (C) [CoCl ]+ (D) [Cu(NH,),I*

Q.123 CN-isstrongfieldligand. Thisisdueto thefact that
(A) it carriesnegativecharge
(B) itisapseudohalide
(C) it can accept electronsfrom metal species
(D) it formshigh spin complexeswith metal specis

Q.124 Which pair of ion form homoleptic octahedral complex with H>O having low spin and high spin

respectively?
(A) Fe2t, Fe3t (B) Co2*t, Co3*
(C) Fe3t, Fe2t (D) Co3t, Co2t

Q.125 Satement—1: [Ni(CN),]*-isadiamagnetic complex
Satement—2 : Compoundis|ow spin complex.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1
(B) Statement-1 istrue, Statement:-2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfalse
(D) Statement-1 isfalse, Statement-2istrue

Q.126 Satement—1: K [Fe(CN),] isalow spin complex.
Satement—2: Fe** ioninthiscomplex undergoes spid? hybridization.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1
(B) Statement-1 istrue, Statement:2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfalse
(D) Statement-1 isfalse, Statement-2istrue
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Crystal Field Theory (C.E.T.)
Q.127 Thestrongest fiddligandinthefollowingis
(A)CN (B) NH, (C)OH (D) SCN

Q.128 Among thefollowing, which onehashigher CFSE?
(A) [Zn(NH,) ] (B) [Zn(OH) ] (C)[Zn(CN), 1= (D) [Zn(H,0) ]

Q.129 Thepurplecolour of [Ti(H,0) ]*" in agqueous solutionisdueto :
(A) d-dtrangition of unpaired d-electron (B) chargetransfer spectrum
(C) intermolecular vibration (D) polarisation of cation.

Q.130 Which of thefollowing statementsiscorrect with respect tothe crystal field theory ?
(A) It considersonly themetal ion d-orbitalsand givesno consideration at al to other metal orbitals.
(B) It cannot account for the = bonding in complexes.
(C) Theligandsare point chargeswhich are either ionsor neutral molecules.
(D) All of these

Q.131 All thefollowing complex ionsarefound to be paramagnetic:
P:[FeF]> Q: [CoF J*>
R:[V(H,0)]*; S:[Ti(H,0)J*
Thecorrect order of their paramagnetic moment (spinonly) is:
(A)P>Q>R>S (B)P<Q<R<S (CO)P=Q=R=S (D)P>R>Q>S

Q.132 For the t§, eZ system, the val ue of magnetic moment () is—
(A) 2.83B.M. (B) 1.73B.M. (C) 3.87 B.M. (D) 4.92B.M.

Q.133 Which of thefollowing € ectronic arrangement givesthe highest val ue of the magnetic moment in case of

octahedral complex ?
(A) db, strong field (B)d’, highspin
(C) o, weak field (D) &2, strong fidld

Q.134 Inwhich of thefollowing coordination entities, the magnitude of A, will bemaximum?:
(A) [Co(CN) > (B) [Co(C,0)4*>  (C) [Co(H,0)> (D) [Co(NH,) 3

Q.135 Thecrystal field stabilization energy (CFSE) isthehighest for
(A) [CoF,]* (B) [Co(SCN) 1> (C) [Co(dmg),]** (D) [CoCl,|=
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Q.136 Crystd field stabilization energy for low spin d* octahedral complexis
(A)-0.6, (B)-1.8A, (C)-16A,+P (D) -1.2A,

Q.137 Themost stableionis
(A) [Fe(py)el** (B) [FeFg]* (C) [Fe(CN)g]*- (D) [Fe(H,0)¢]**

Q.138 Whichof thefollowing factorstendstoincreasethe stability of metal ion complexes
(A) Higher ionicradius of themetal ion
(B) Higher charge/sizeratio of themetal ion
(C) Lower ionisation potentia of themetal ion
(D) Lower bascity of theligand

Q.139 Whichoneof thefollowing statement isincorrect ?
(A) Greater theformation constant (K,) of acomplexion, greater isitsstability.
(B) Gresater the positive charge on the central metal ion, greater isthe stability of the complex
(C) Greater iselectron pair donating ability of theligand, lesser isthe stability of the complex.
(D) Chelate complexeshave high stability constants.

Q.140 Select thecorrect statement about brown ring complex ion [Fe(H,O)-(NO)]%*.
(A) Colour changeisdueto chargetransfer
(B) It hasironin +1 oxidation state and nitrosyl asNO*
(C) It hasmagnetic moment of 3.87 BM confirming three unpaired el ectronsin Fe
(D) All theaboveare correct statements.

Q.141 Thevalueof A, for complexion[CoCl]* is18000 cn™. Thenthevalueof A, for [CoCl ]2-complex
ionwill be
(A) 18000 (B) 16000 cnt (C) 8000 e (D) 2000 e

Q.142 Thespinonly magnetic moment val ue (in Bohr magneton units) of Cr(CO)4is
(A)O (B) 2.84 (C)4.90 (D) 5.92

Q.143 Thecorrect distribution of 3d electronsin chromiumfor the complex [Cr(CN)4]*

(A) 3dt | 3dt

wy» 3dy,, 3y, (B) 3dy, , 3d},, 3dJ,

Xy
(©) 3d}. .. 32, 3y, (D) 3dhy . 3d2 o 3dy,

Q.144 Among thefollowing complexes, which has magnetic moment of 5.9 BM
(A)Ni(CO), (B) [Fe(H,0)4]* (C) [Co(NH,) > (D) [MnBr,]*
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Q.145 Which of thefollowing complexion absorbvisiblelight

(A) [Sc(H,0)5 (NH,) ] (B) [Ti(en), (NHy),]*

(C) [Cr(NH,) ] (D) [Zn(NH,)g]**

Q.146 Whichof thefollowingisdiamagneticin nature
(A) Co3 octahedral complex withweak field ligands
(B) Co®* octahedral complex with strong field ligands
(C) Co?* intetrahedral complex
(D) Co?* in square planar complex

Q.147 Amongthefollowing, the compound that isboth paramagnetic and colouredis
(A) K, Cr, O, (B) (NH ), [TiCl] (C) VOSSO, (D) K,[Cu(CN),]

Q.148 Prussanblueisformed when
(A) Ferrous sulphate cambineswith K ,[Fe(CN) |
(B) Ferric sulphate combineswith K ,[F&(CN) ]
(C) Ferrous ammonium sul phate combineswith K [F&(CN) ]
(D) FeCl,; combineswith K, [Fe(CN)]

Q.149 Octahedra complex of Ni(I1) will beaways
(A) inner orbital
(B) outer orbital
(C) inner or outer orbital depending upon the strong or weak field ligand
(D) noneof these

Q.150 Mn?*formsacomplex with Br— ion. The magnetic moment of the complex is5.92 B.M. What could not
be the probabl e formulaand geometry of the complex?
(A) [MnBrg]*, octahedral (B) [MnBr ]%-, square planar
(C) [MnBr ], tetrahedral (D) [MnBr]*, trigonal bipyramidal

Q.151 A complex of certain metal hasthe magnetic moment of 4.91 BM whereasanother complex of thesame
metal with same oxidation state has zero magnetic moment. Themetal ion could be

(A) Co?* (B) Mn2+ (C) Fe? (D) Fe3*

Q.152 Thecomplex having highest A vaue
(A) [Ni(en) > (B) [Ni(CN),]= (O)[NiCIJ* (D) [Ni(NH,) ]
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Q.153 Thecolour of light absorbed by an aqueous solution of CuSO,, is
(A) Red (B) blue-green (C) ydlow (D) violet

Q.154 d-orbital configuration of complex [FeF ]>

(A) 3465 (B) t3 (C) t3g85 (D) &

Q.155 AnionM?2*, formsthecomplexes[M(H,O)%*, [M(en),]** and [MBr]*-, match the complex withthe
appropriatecolour.
(A) Green, Blueand Red (B) Blue, Red and Green
(C) Green, Red and Blue (D) Red, Blueand Green

Q.156 Colourlesscomplexis:
(A) [TiFJ]> (B) [CoF¢]* (O)[NiCI, J* (D) [F&(CO).]

Q.157 Thecorrect order for thewavelength of absorptioninthevisibleregionis
(A) [Ni(NO,)J* < [Ni(NH,)J?* < [Ni(H,0) %
(B) [Ni(NO,)]* < [Ni(H,0) %" < [Ni(NH,) ]
(O) [Ni(H,0)¢]?* < [Ni(NH,) %" < [Ni(NO,) ]+
(D) [Ni(NH,)]?* < [Ni(H,0)g?" < [Ni(NO,)s]*

Q.158 Which of thefollowing coordination entities should be expected to absorb light of lowest frequency ?
(A) [Cr(en),]** (B) [CrCl* (C) [Cr(NH,)]** (D) [Cr(CN){]*

Q.159 Correctincreasing order for thewavelength of absorptioninthevisibleregionfor the complexesof Co3*
IS:
(A) [Co(en),]3*, [CO(NH,)¢]%*, [Co(H,0)]**
(B) [Co(H,0)]**, [Co(en);]>*, [Co(NH,)¢*
(C) [Co(H,0)¢l**, [Co(NH,)eI**, [Co(en)]**
(D) [Co(NH,)(]**, [Co(en) ]3*, [Co(H,0)]3*

Q.160 Statement-1: Complex compound [Ni(en),]Cl, haslower stability than [Ni(NH,)]Cl,
Satement-2: In[Ni(en),]Cl,, geometry around Ni%* isoctahedral.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1
(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfalse
(D) Statement-1 isfalse, Statement-2istrue
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Q.161

Q.162

Q.163

Q.164

Satement-1: A, increasesintheorder of [Cr(Cl)]> <[Cr(CN)]*> <[Cr(C,0,),]*

Satement-2 : Stronger theligand field, higher will be Ajvalue.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1

(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfase, Statement-2istrue

Satement—1 : Potass umferrocyanideisdiamagnetic where aspotass umferricyanideisparamagnetic.

Satement—2: Cryda fidld splitting inferrocyanideionislesser than that of ferricyanideion.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1

(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfase, Statement-2istrue

Satement—1 : In octahedral geometry of ligands d-orbitals of ametal cation split into two sets of

orbitalst,, and eg.

Satement—2: Splitting of d-orbitalsoccursonly inthe case of strong field ligands.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1

(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfalse, Statement-2istrue

Statement—1: [Ti(H,O4]*" iscoloured while[Sc(H,0),]** iscolourless
Satement—2: d-dtransitionisnot possiblein [Sc(H,0)** dueto having no d-electron, whilepossible
for Ti%* having d* configuration.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1

(B) Statement-1 istrue, Statement:-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfase, Statement-2istrue

chemstudios by pms Page # 204




SUPER PROBLEMS IN INORGANIC CHEMISTRY

COORDINATION COMPOUND

Sructural Isomerism
Q.165 In coordination compounds, the hydrateisomersdiffer —
(A) Inthenumber of water moleculesof hydrationonly
(B) Inthe number of water moleculesonly present asligands
(C) Both (A) and (B)
(D) Intheir coordination number of the metal atom

Q.166 Which of thefollowingispair of ionizationisomers?
(A) [Co(NH4)sBr]SO, and [Co(NH4)sSO,] Br
(B) [Cr(H,0)sCl]Cl,.H,O and [Cr(H,0),.Cl,]Cl.2H,0
(C) [Co(NHg)G[Cr(CN)g] and [Cr(NH3)e] [Co(CN)g]
(D) cis-[Pt(NH3),Cl,] and trans-[Pt(NH),Cl.]

Q.167 Whichwould exhibit co-ordinationisomerism—
(A) [Cr(NH3)g][Co (CN)g]
(C) [Cr(NHZ)ICl,

(B) [Co(en),Cl,]*
(D) [Cr(en),Clol*

Q.168 [Pd(C,H.), (SCN),] and [Pd(CH),(NCS),] are:
(A) Linkageisomers (B) Co-ordinationisomers
(C) lonisationisomers (D) Geometrical isomers

Q.169 Whichwill exhibit co-ordinationisomerism

(A) [Cr(NH,){] [CO(CN)] (B) [Co(en), Cl,]Br

- 3t

I
N

(NH3)4<<C|>00<H20)4

(© (D) [1Ir(NO,)5(H Q)]

Q.170 Coordinationisomerismiscaused by theinterchange of ligands betweenthe
(A) Cisand Transconfiguration
(B) Complex cation and complex anioninacomplex salt
(C) Co-ordination sphereand simple counter ion
(D) Low oxidation and higher oxidation state of metal cation
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Q.171 Thepair of complex compounds[Cr(H,0),Cl, and[Cr(H,0).CI]Cl,-H,O are

(A) Linkageisomers (B) lonisationisomers

(C) Coordinationisomers (D) Hydrateisomers

Q.172 Theionizationisomer of [Cr(H,0),CI(NO,)]Clis
(A) [Cr(H,0), (NO,)]Cl, (B) [Cr(H,0),CI,]NO,
(C)[Cr(H,0), CI(ONO)]CI (D) [Cr(H,0),Cl(NO,)]H,0

Q.173 Thetotal number of possiblestructural isomersfor the complex compound [Cu(NH,) ] [PtCl,] are
(A) 3 (B) 4 (©)5 (D)6

Q.174 Typeof isomerismexhibited by [Cr(NCS)(NH,) ] [ZnCl ]
(A) Coordinationisomerism (B) Linkageisomerism
(C) lonizationisomerism (D) Both coordination and linkageisomerism

Q.175 Typeof isomerismexhibited by [Ir(OCN),(H,0),]
(A) Hydrateisomerism (B) Linkageisomerism

(C) Polymerizationisomerism (D) Both (B) and (C)

Q.176 Other thanthe X-ray diffractions, how could bethefollowing pairsof isomersbedistinguished fromone

another by

[Cr(NH,)] [Cr(NO,),] and [Cr(NO,), (NH,),] [Cr(NO,),(NH,),]

(A) electrolysisof an agueoussolution (B) measurement of molar conductance
(C) measuring magnetic moments (D) measurement of optical activity

Q.177 How the isomerism complexes [Co(NH,)][Cr(NO,),] and [Cr(NH,).] [Co(NO,).] can be
distinguished from oneancther by
(A) measurement of molar conductance (B) measurement magnetic moments
(C) eectrolysisof their agueous solutions (D) measurement of optical activity

Q.178 Whichof thefollowing cannot show linkageisomerism?
(A) SO* (B) SCN (C) S,0.* (D) SO,*

Q.179 The complexes [Co(NH,)] [Cr(C,O,),] and [Cr(NH,)4] [Co(C,0,),] will have which type of

Isomeriam
(A) Linkageisomerism (B) Geometrical isomerism
(C) Coordinationisomerism (D) lonisationisomerism
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Q.180 Whichof thefollowingwill givemaximum number of Sructura isomers?

(A) [Co(NH,),CL] (B) [Ni (en)(NH,),I*

(C) INI(C,0,)(en),]* (D) [Cr(SCN),(NH,) I*

Q.181 Thecomplexes[Co(NH,).] [Cr(CN)] and[Cr(NH,) ] [Co(CN),] arethe examples of which type of

Isomerism?
(A) Linkageisomerism (B) lonizationisomerism
(C) Coordinationisomerism (D) Geometrica isomerism

Q.182 Complexes[Co (SO,)(NH,):]Br and[CoBr(NH,).] SO, can be distinguished by
(A) conductance measurement (B)usingBaCl,
(C) usngAgNO, (D) Al

Q.183 Satement-1: Thecomplex [Cr(SCN)(NH,):]Cl, islinkageisomer of [Cr(NCS)(NH,).)]CL...
Satement-2: SCN isan ambident ligand.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1
(B) Statement-1 istrue, Statement:-2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfalse
(D) Statement-1 isfalse, Statement-2istrue

Q.184 Satement-1: Coordinationisomerism can occur when both cation and anion are complex ions.
Satement-2: Co-ordinationisomersmay exhibit geometrical isomerism.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1
(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfase
(D) Statement-1 isfalse, Statement-2istrue
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Sereolsomerism
Q.185 A sguareplanar complex represented asit will show whichisomerism—

/ NH N . ‘ e NH 2\
C H2 “‘m...‘ '~.....,’. C H 5
NHNT HN
(A) Geometrical isomerism (B) Optical isomerism
(C) Linkageisomerism (D) Noneof these

Q.186 Geometrical isomerismin coordination compoundsisexhibited by —
(A) Square planar and tetrahedral complexes
(B) Square planar and octahedral complexes
(C) Tetrahedra and octahedral complexes
(D) Square planar, tetrahedral and octahedral complexes

Q.187 [Co(en),]3* ionisexpected to show
(A) twoopticdly activeisomers. dand | forms
(B) three optically activeisomers:. d, | and mesoforms

(C) four optically activeisomers: cis, dand | isomersand transd and | isomers

(D) No optica isomerism but can show cis-transisomerism

Q.188 Cis-trans-isomerismisfound in square planar complexes of the molecular formula (aand b are

monodentate ligands) —

(A) Ma, (B) Magb (C) Mayb, (D) Maby,

Q.189 Thecomplexesgiven below are—

A en
A
en en
] A
A en
(A) Geometrical isomers (B) Positionisomers
(C) Optical isomers (D) Identical
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Q.190 Theoritically the No. of geometrical isomers expected for octahedral complex [Mabcdef]
iIS—
(A) Zero (B) 30 (C) 15 (D)9

Q.191 [Co(NH,),(NO,),]Cl exhibits
(A) Linkageisomerism, ionisation isomerismand optical isomerism
(B) Linkageisomerism, geometrical isomerismand optica isomerism
(©) Linkageisomerism, ionisationisomerismand geometrical isomerism
(D) lonisation isomerism, geometrical isomerismand optical isomerism

Q.192 Ontreatment of [Ni(NH,),]?* with concentrated HCI, two compounds | and I | having thesameformula,
[NiCl,(NH,),] areobtained, | canbeconvertedintoll by boilingwithdiluteHCl. A solutionof | reacts
withoxalicacid toform[Ni(C,0,)(NH,),] wheras|| doesnot react. Point out the correct statement of

thefollowing
(A) I cisll trans; both tetrahedral (B) I cisll trans; both square planar
(C) I trans, 11 cis; bothtetrahedral (D) | trans, |1 cis; both square planar

Q.193 Thedifferenceincolour isnot dueto
(A) Linkageisomerism (B) Geometrical isomerism
(C) Optica isomerism (D) Hydrateisomerism

Q.194 Thenumber of possibleisomersof square planar complex [M (abcd)] are:
(A) 4 (B)3 (©)0 (D)1

Q.195 [Co(NH,),Cl,]* exhibits
(A) Geometrica isomerism (B) Optical isomerism
(©) lonisationisomerism (D) Noisomerism

Q.196 Whichoneof thefollowingwill not show geometrical isomerism
(A) [Cr(NH,),Cl]CI (B) [Co(en),CL,]Cl
(C) [Co(NH,)(NO,)]Cl, (D) [Pt(NH,).Cl,]

Q.197 Total number of optical isomersin[Co(en),Cl,]"is
(A)2 (B)3 ©)4 (D)6
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Q.198 Which of thefollowing complex will show geometrical aswell asopticd isomerism

(A) [Pt(NH,).ClL,] (B) [Pt(NH,),Cl ]

(©) [Pi(en) ] ** (D) [Pt(en),Cl,]*

Q.199 Which of thefollowing coordination compoundswoul d exhibit optica activity
(A) trans-dicyanobis(ethylenediamine) chromium (l11) chloride
(B) tris-(ethylenediamine) cobalt (111) bromide
(C) pentaamminenitrocobalt (111) chloride
(D) diamminedichloroplatinum(I1)

Q.200 Whichof thefollowing doesnot have optica isomer
(A) [Co(NH,),Cl, (B) [Co(en),|Cl, (C)[Co(en),Cl,] Cl (D) [Co(en) (NH,),CI|CI

Q.201 Whichof thefollowing hasonly onepair of enantiomers
(A) [CoBr(SCN),(H,0).] (B) [Cr(NH,)][Co(CN)]
(C) [CrCl,(NH;),(H,0),]* (D) [IrBry(CN)(NO,)(H,0)(py)]

Q.202 Thenumber of possibleisomers of an octahedral complex [Co(C,0,),(NH,),] is
(A)1 (B) 2 (©)3 (D)4

Q.203 Whichof thefollowing complex doesnot show geometrical isomerism
(A) [IrCI(NH,),I*  (B) [Fe(NH,),(CN),] (C) [Cr(Ox),]* (D) [Co(NH,)5(NO,),]

Q.204 For thegiven complex [CoCl,(en) (NH,),]*, the number of geometrical isomers, the number of optically
activeisomersand total number of sterecisomersare
(A)3,2and4 (B)2,2and 4 (C)3,1and4 (D) 3,2and 3

Q.205 Theexistenceof two different coloured complexeswith the composition of [Co(NH,),,Cl,] isdueto
(A) lonizationisomerism (B) Linkageisomerism
(C) Geometrical isomerism (D) Coordinationisomerism

Q.206 Whichoneof thefollowing complexesisnot expected to exhibit isomerism
(A) [Ni(NH,), (H,0),]** (B) [Pt(NH,),Cl]
(C) [Ni(en)Cl,] (D) [Ni(en),]**

Q.207 Thenumber of geometrical isomersof the complex [Co(NO,),(NH,),] is
(A)2 (B)4 €3 (D)0
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Q.208 Which of thefollowing statementsisincorrect?
(A) Geometrical isomerismisnot exhibited by complexeshaving tetrahedral geometry
(B) Square planar complexesmay show optica isomerismwith ligandshaving chiral centre
(C) Octahedra complexeshaving two chelating ligandsin perpendicular plane aways exhibit optical
Isomeriam
(D) Complex [Pt(Gly),] doesnot show geometrical isomerism

Q.209 Whichof thefollowing complexeswill show geometrical aswell asoptical isomerism?

(A) [Zn(bcac),] (B) [P(aly),l” (©) [CrBr (en)] (D) [Ir(acac),]
Q.210 A sguareplanar complex can exhibit optical isomerismwith ligand:
(A)dly (B) becac (C)bn (D) dmg

Q.211 Whichoneof thefollowingisexpected to exhibit optica isomerism? (en = ethylenediamine)
(A) cis{Pt(NH,).Cl.] (B) trans-{Co(en),CL.J*
(C) trans{Pt(NH,),Cl.] (D) cis{Co(en).Cl]*

Q.212 Whichof thefollowingwill giveapair of enantiomers?
(A) [Pt(NH,) I[PXCl ] (B) [Co(NH,),CI.INO,
(C)[Cr(NH,)][Co(CN) ] (D) [Co(en),ClL]CI

Q.213 Thecomplex, [Pt(Py)(NH,)BrCl] will have how many geometrical isomers?
(A)3 (B)4 ©0 (D)2

Q.214 Satement-1: Thegeometrical isomer of thecomplex [M(NH,),Cl,] areopticaly inactive.
Statement-2: Both geometrical isomersof thecomplex [M(NH,),Cl,] possessaxis of symmetry.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1
(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfase
(D) Statement-1 isfase, Statement-2istrue

Q.215 Satement-1: Complexesof type[MA ™ and [MAB]™ do not show geometrical isomerism.
Satement-2: Geometrical isomerismisnot exhibited by complexesof coordination number 6.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1
(B) Statement-1 istrue, Statement-2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfalse
(D) Statement-1 isfase, Statement-2istrue
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Q.216 Satement-1: Cis-isomer of [Co(en),Cl,]* showsoptica activity.

Satement-2: Cis-isomer of [Co(en),Cl,] " isasymmetric molecule.

(A) Statement-1istrue, Statement-2 istrue and Statement-2 i s correct explanation for Statement-1

(B) Statement-1 istrue, Statement:-2 is true and Statement-2 is NOT the correct explanation for
Statement-1

(C) Statement-1istrue, Statement-2isfalse

(D) Statement-1 isfase, Statement-2istrue

Q.217 Satement-1:. Complex compoundscontaining threesymmetrica bidentateligandsexhibit optica activity.
Satement-2: Such octahedral complex have plane of symmetry.
(A) Statement-1istrue, Statement-2 istrue and Statement-2 is correct explanation for Statement-1
(B) Statement-1 istrue, Statement:2 is true and Statement-2 is NOT the correct explanation for
Statement-1
(C) Statement-1istrue, Statement-2isfalse
(D) Statement-1 isfase, Statement-2istrue

Synergicbonding
Q.218 Inwhich compound synergic bondingis present
(A) [Ni(CO),| (B) [Ni(NH,) J? (C) [Zn(CH) 1% (D) [FeR]*

Q.219 Whichof thefollowingisnot truefor metal carbonyls?
(A) Theoxidation state of central metal inthe carbonylscan be zero, negativeor low positive
(B) dn—pn back bonding fromM — COispresent
(C) dn—* MO back bonding is present fromM — CO

(D) bond order of CO decreasesduringM —— CO

Q.220 Whichof thefollowingism -acidligand
(A) NH, (B) CO (OF (D) Ethylenediamine

Q.221 Intheisoelectronic seriesof metal carbonyl, the CO bond strength isexpected to increasein the order.

(A) [Mn(CO)g]* < [Cr(CO){] <[V(CO)J~ (B)[V(CO)J < [Cr(CO)J* < [MNn(CO)*
(C) [V(CO)J < [Mn(CO)J*<[Cr(CO)J] (D) [Cr(CO)g <[MN(CO)J* <[V(CO)J~
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Q.222 Inwhich complex, CO Bond order isminimum
(A) Cr(CO), (B) [Ni(CO),] (C) [Fe(CO) > (D) [Co(CO),]

Q.223 Themetal which doesnot form polynuclear carbonyl is
(A)Mn (B) Co (©) Zn (D) Fe

Q.224 Which of thefollowing haslongest C-O bond length ? (Free C-O bond lengthin COis 1.128A)
(A) [Mn(CO){]* (B)Ni(CO), (C) [Co(CO),]° (D) [F&(CO) >

Q.225 Assertion : COandCN arereferred asn acid acid ligands.
Reason : InCOandCN vacant* typeorbitalsare present.
(A) If both Assertion and Reason are True and the Reason isacorrect explanation of the Assertion.
(B) If both Assertion and Reason are True but Reason isnot a correct explanation of the Assertion.
(C) If AssertionisTruebut theReasonisFase
(D) If both Assertion and Reason are False.

Organometallic compounds

Q.226 Whichamongst thefollowing are organometallic compounds?
1.AL(CH,), 2. K[PtCI.CH,] 3. N(CH,),
(A) Lonly (B) 3only (C)1and2only (D)1,2and3

Q.227 CH Mgl isanorganometal lic compound dueto presence of
(A) Mg—1 bond (B) C—1bond (C) C—Mgbond (D) C—H bond

Q.228 Whichof thefollowingisnot cons dered asan organometal lic compound
(A) Cis-platin (B) Ferrocene (C) Zaeise'ssat (D) Grignard reagent

Q.229 Whichoneisorganometallic compound
(A) Lithiummethoxide (B) tetracyanidonicklate (I1) ion
(C) Lithiumacetate (D) Methyl lithium

Q.230 Formulaof ferroceneis.

(A) [Fe(CN)g]* (B) [Fe(CN)q]** (C) [Fe(CO)4l (D) [Fe(C5Hy),]
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Q.231 Ferroceneisan exampleof
(A) Sandwich complex
(B) m-bonded complex
(C) A complex inwhich all thefive carbon atomsof cyclopentadienyl anion arein contact to the metal
(D) All of theabove

Q.232 Which of thefollowing isr—complex?
(A) Trimethyl duminium (B) Ferrocene

(C) Diethyl zinc (D) Nickel carbonyl

Q.233 Among thefollowing whichisnot the r-bonded organometallic compound?

(A) K[PtCl(n*~CH,)] (B) Fe(n°~CH)),
(C) Cr(n®*-~CH)), (D) (CH,),Sn
Applications
Q.234 Whichmeta isfoundinvitaminB,, ?
(A) Co (B) Pt (C) Fe (D) Mg

Q.235 Wilkionson'scatalyst isused asahomogeneous catal yst in the hydrogenation of alkenesit contains
(A) Iron (B)Aluminium (C) Rhodium (D) Titanium

Q.236 Solutionof TiCl, andtrialkylauminiumused asacatalyst in polymerisation of olefinsiscalled:
(A) Wilkinson'scatalyst (B) Zeigler Nattacatayst
(C) Homogeneous catalyst (D) Grignard reagent

Q.237 Ligandsusedinanti-cancer drug called Cisplatin:
(A)NH,, CI™ (B) NH;, H,0 (C)Cl,H,0 (D)NO, ,ClI™

Q.238 Whichreagentisusedto estimateNi** ionsgravimetricaly:

(A) ethylenediamine (B) Dimethyl glyoxime[DMG] inbasic medium
(C) NH, solution (D) Potassumferrocyanide
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Q.239 Thedisodiumsdt of ethylenediaminetetracetic acid can be used to estimatethefollowingion(s) inthe
agueoussolution
(A) Mg®ion (B) Ca¢*ion (C)Na*ion (D) both Mg?* and Ca?*

Q.240 Ethylenediaminetetraaceticacid (EDTA) istheantidotefor lead poisoning. Itisadministeredintheform

of
(A) freeacid (B) sodiumdihydrogen salt
(C) calciumdihydrogensalt (D) noneof these

Q.241 Which of thefollowing hasmagnesum?

(A) Chlorophyll (B) Haemocyanin
(C) Carbonic anhydrase (D) VitaminB,

Q.242 Inthesilver palting of copper, K[Ag(CN),] isusedinstead of AQNO,.. Thereasonis :
(A) athinlayer of Agisformed on copper.
(B) morevoltageisrequired.
(C) Ag' ionsare completely removed fromthe solution.
(D) lessavailability of Ag*ionsas Cu cannot displaceAg from[Ag(CN),] ion.

Q.243 Amongthefollowing complexesthe onewhich showsZero crystal field stabilizationsenergy (CFSE)
(A) IMn(H,0)**  (B) [Fe(H,0)g]**  (C) [Co(H,0)g]** (D) [Co(H,0)q]**

Q.244 Thecorrectincreasing order of trans-effect of thefollowing speciesis
(A)CN" >Br >C/H; >NH, (B)NH;>CN > Br >CH.

(C)CN >CgH; >Br >NH, (D)Br >CN >NH,;>CH,

Q.245 Jahn-Tdler effect isnot observed in high spin complexes of
(A) &® (B) d’ (C) o® (D) o

Q.246 Dimethyl glyoximeformsacoloured water insoluble complex with
(A) Fe?* (B) Ni** (C) Co** (D) Noneof these

Q.247 Which of thefollowing cation formscomplex of coordination number twowith excessof CN
(A) Cu?* (B)Ag* (C)Ni%* (D) Fe?*
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Q.248 On addition of excess of agueous KCN pale blue colour of CuSO, solution disappearsit isdueto
formation of:
(A) [Cu(CN)J> (B) [Cu(CN),J* (C) Cu(CN), (D) CuCN

Q.249 Oxidation number of Feinviolet coloured complex Na,[Fe(CN),(NOS)] sodium nitrosoprussideis:
(A)O (B) 2 (©)3 (D)4

Q.250 Whichhasyelow colour

(A) Potassium hexanitrito-Ocobaltate(l11) (B) Potassium hexanitrito-Ncobal tate(11)
(C) Fischer'ssalt (D) All theabove
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EXERCISE-2

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

[MULTIPLE CORRECT CHOICE TYPE]
Which of thefollowing complexeshavetetrahedral shape?
(A) [Cu(NH,), 1% (B) [Ni(CO),] (O)[NiClJ*= (D) [Zn(NH,) 1%

Which of thefollowingisareinner orbital complex(es) aswell asdiamagneticin nature.
(A) [Ir(HO)l* (B) [Ni(NHz)¢]** (O [Cr(NHy)el** (D) [Co(NHy)e]**

Whichof thefollowingis/are correct about [ Cu(NH,) ]SO,

(A) Itisasguare planar complex.

(B) Itisparamagnetic with oneunpaired el ectronin the d-subshell

(C) It giveswhite ppt with BaCl,,

(D) Itsmolar conductivity isapproximately equal to that of [CrBr(NH,) ]SO,

Which of thefollowing statement(s) is(are) correct?

(A) Theoxidation state of ironin sodium nitro prusside Na,[Fe(CN)(NO)] is+2.
(B) [Ag(NH,), ] *islinear in shape.

(C) In[Fe(H,0) ] *3, Feisd?sp® hybridized.

(D) InNi(CO),, the oxidiation state of Ni iszero.

INCORRECT order of stability of complex compoundis.
(A) [Fe(dmg),] > [Fe(en) |?*

(B) [Co(en),]** > [Co(0x),]*> > [Co(NH,)]**

(C) [Co(ox),]*> > [Co(acac),]

(D) [IrFg]> > [RhF]* > [CoF ]

CFSE valueof [Fe(H,0):] (NO)] SO, (Brown Ring Complex) is
(A) 0.8 A, (B)-0.4 A, (C) -1.84, (D) —2.4 A,

INCORRECT order of stability of complexes
(A) [Cu(trien)] ™ [Cu(en),] ™ (B) [Ni(ox) (NH,),] > [Ni(acac) (NH,),]*
(C) [Ni(H,0)]** > [NiF* (D) [CoF4(H,0),] > [CoF{]*

Thevalueof crystal field energy (A) for [Ti(H,0)]** is243 kJmol . Thecrystal field stabilization
energy (CFSE) inthiscomplexis: (in kJ mol™)

3 2 2
(A) § x 243 (B) ¢ x 243 (C) 3x 5% 243 (D) 243
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Wavelength of absorptionisminimuminthevisibleregionfor thecomplexion.
(A) [Cr(H,0) 3 (B) [Cr(NH,)** (C) [Cr(NO,) > (D) [Cr(ONO)4]*

Inwhich of thefollowing complex ion upaired eectronispresentin4d orbital.
(A)[CUNO,J>  (B)[Cu(NHy), >  (C)[Co(H,0)g]**  (D)[Fe(CO),J*

Which of thefollowing statement isincorrect for [Fe(H,0) (NO)]SO,
(A) Oxidation stateof ironis+1 (B) Coordination number of Feissix

(C) ChargeonNOligandis+1 (D) It'sbrown colour isdueto d-d-transition

Inwhich of thefollowing complex ion, transference of e ectron occursfrom 3dto 4p orbital
(A)[Cu(HO)1*  (B) [Co(CN)* (©) [Co(H,0)g]** (D) [Cu(py),J**

Consder thefollowing complex ionsand'C-O' stretching bands/frequencies.

Column-| Column-I|
(Complexions) Voo (incm™)
P [Ti(CO)(]* () 2204
Q [V(CO) (i) 2100
R [Mn(CO) " (i) 1859
(S  [Fe(CO)J* (iv) 1748
Then according to the giveninformation the correct matchis:
P Q ® O A Q ® O
(C2V I () R (1) B (1) I (1Y) | G v O )
© Gy i) @ 0 ((5) B () R (1) N () B (1Y)
Which of thefollowing are n-bonded organometallic compounds?
(A) Ferrocene (B) [Ni(n -C.Hc),]
(C) Ethylmagnesiumiodide (D) Dibenzenechromium

The IR stretching frequencies of free CO, and COin[V(CO) ] , [Cr(CO)4] and [Mn(CO)]* are
2143 cm 1, 1859 cmrt, 2000 cmt and 2100 cm! respectively. Then INCORRECT statement(s)
about metal carbonylsis/are

(A) 'C-O'bond isstrongest in the cation and weakest in the anion.

(B) 'C-O" bond order islessin the cation than in anion.

(C)'CO" bondislonger inthe cation thanin anion or neutral carbonyl.

(D) 'M—C' bond order ishigher in the cation than in anionic or neutral carbonyl.
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Q.16

Q.17

Q.18

Q.19

Q.20

Which of the following properties is/are same in between [Fe(CO), (NO),] and [Fe(n-C.H,),]
complexes.

(A) Oxidation state of central metal atom/ion

(B) Effectiveatomic number

(C) All ligandsexhibit synergic bonding

(D) Ligands show rt-donor-r-acceptor behaviour inboth complexes.

Find [UPAC nameof thehydrateisomer of CrC1,-6H.,0, whichishaving lowest el ectrical conductivity.
(A) Hexaaquachromium(l11) chloride

(B) Tetraaquadichloridochromium(l11) chloridedihydrate

(C) Pentaaquachl oridochromium(111) chloridemonchydrate

(D) Triaguatrichloridochromium(l11) trihydrate

Choosethe correct lUPAC name(s) of the given compound

— — +4

(A) Big(ethylenediamine)cobat(l11)di-p-hydroxidobi s(ethylenediamine)cobdt(l11) ion.
(B) Di-u-hydroxidotetrakis(ethyl enediamine)dicobdt(l11) ion.

(C) Di-p-hydroxidobi<{ bis(ethylenediamine)cobat(l11)} ion.

(D) Bi{ u-hydroxidobis(ethylenediamine)cobalt(l11)} ion.

Which of thefollowing namesis/are correct for the compound Na[ CoCI (NO,)(c-C;H,) (NH,),]
(A) Sodiumdlyldiamminedichloronitrito-N-cobaltate (111)

(B) Sodiumdiamminedichloroalylnitrito-N-cobdtate (111)

(©) Sodiumdiamminedichlorocyclopropylnitrito-N-cobaltate (111)

(D) Sodium diamminecyclopropyinitrito-N-dichlorocobaltate (111)

Cons der thefollowing two statements

(i) Complex compound giveswhite ppt with AgNO, sol ution.

(i1) Complex compound exhibitsgeometrical isomerism.

Which complex compound isfollowing both above given conditions.
(A) CoCl,. 5NH,.H,0 (B) CoCl;.3NH,
(C) PtCl,. 5SNH, (D) PtCl,.4ANH,
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Q.21 Whichof thefollowingwill produce awnhite precipitate upon reacting with AgNO,?

(A) [Co(NH,)4]Cl, (B) [Co(NH,),Cl]

(C) K [Pt(en)Cl ] (D) [Fe(en),|Cl,

Q.22  Co-ordination number of Crin CrC1,.5H,Oissix. Thevolume of 0.1 N AgNO, needed to ppt. the
chlorinein outer spherein 200 ml of 0.01 M solution of thecomplex idare:
(A) 140ml (B)40ml (©)80ml (D) 20 ml
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Q.23 Select the correct graph between magnetic moment of complex compound and number of d-el ectrons
with weak field ligand and strong field ligandsrespectively
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Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Which of thefollowing statement iS/areincorrect

(A) [P(NO,),(en),]** complexion can show linkageisomerism
(B) [Cr(CO,)(NH,) ] Br can show ionizationisomerism

(C) FeCl,,.6H,0 can show hydrateisomerism

(D) [FeCl;(NH,),] canexhibit structural isomerism

The complex compound which can exhibit both structura and optical isomerism
(A)[IrBr,(en),]Br (B) [Co(NO,),(H,0),]
(C) [Cr(NO,)(SCN) (H,0) (NH,),|Br (D) [Pt(acac),|Br

Whichtype of isomerism(s) are exhibited by complex [CrCl.(H,0),(NH,),] Br

(1) lonizationisomerism (11 Hydrateisomerism
(111) Geometrical isomerism (1V) Optical isomerism
(A) landll (B) lland IV O L IlandIV D)L, 1 &1V

How many isomersexist for [Co(NH,),,Cl,]* and [Co(en),Cl,]* complex ions, respectively
(A)2and 2 (B) 2and 3 (C)3and2 (D)3and 3

Possibleisomerismin complexes[ Co(NH,),(NO,),] and[Co(NH,)(NO,)] Cl, respectively are
(A) Linkageand optical (B) Geometrica and linkage
(C) Optical andionisation (D) Linkage and geometrical

Consder thefollowing configuration arrangement between central metal atomvion and donor site(s) of
respectiveligand:

N/|\N
O

Which of thefollowing lUPAC name of complexionisnot satisfied with thegiven arrangement
(A) Ethylenediaminetetraacetatonickeate(l1)ion

(B) Ethylenediaminebis(oxaato)chromate(l11)ion

(C) Tetraaquaethylenediaminecobat(l11)ion

(D) Trans-(glycinato)bisoxaatoferrate(l11)ion
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Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

The complex ion having only two sterecisomers, is
(A) [CoBr,(en),]* (B) [PU(Br)(CN)(NO,)(NH,)]
(C) [Zn(en),]™ (D) [Cr(ox)5]*

Which of thefollowing exhibit geometrical but not exhibit optica isomerism (M standsfor ametd, anda
and b are monodentateligands)?

(A) Masb.c (B)M (AA), (C)Ma,(AA) (D) M(AB),(AA)

Both geometrical and optical isomerism are shown by
(A) [Co(en),Cl,]* (B) [Co(NH,)Cl]**  (C)[Co(NH,),CL,]* (D)[Cr(Ox),]*

Threearrangements are shown for the complex [Co(en) (NH,),Cl.]*. Pick up thewrong statement

Cl Cl Cl
Clofiens : HNG L U S, NH,
AN N N
LN PN N

H,N H,N ] [ NH,

NH, Cl Cl

) ) ()

(A) I and Il aregeometrica isomers (B) Il and |11 are optical isomers
(C) land 11l areoptical isomers (D) Il and 111 are geometrical isomers

Which of thefollowing compound(s) show(s) optical isomerism
(A) [Pe(bn),]** (B) [CrCl,(en),]
(C) [Co(en),][CoF] (D) [Zn(dly),]

Which of thefollowing statementsis not true about the complex ion [CrCI(NO,)(en), ] * (en=enthylene
diamine)

(A) It hastwo geometrical isomers-cisand trans

(B) cisand trans forms are not diastereomersto each other

(C) Only thecisisomer displaysoptical activity

(D) It hasthree opticaly activeisomers: d, | and meso forms

Which of thefollowing will havetwo stereoisomeric forms?

(A) [Cr(NO,),(NH,)] (B) K,[F&(C,0,).]
(C) [CoCl (en),]* (D) [CoBrCI(Ox),]>

chemstudios by pms Page # 223




SUPER PROBLEMS IN INORGANIC CHEMISTRY COORDINATION COMPOUND

Q.37

Q.38

Q.39

Q.40

Whichof thefollowing isomerismsis/are shown by the complex [CoCl,(OH),(NH,),|Br ?
(A) lonization (B) Linkage (C) Geometrical (D) Optical

Consider thefollowing representation for " Bromidochl ori doethyl enediamineglycinato cobal tate(l 11)"
complex compound

¢

AN
®

Which of thefollowing statement(s) iS/are correct regarding giveninformation

(A) If both halogen present in (1) and (3) position then compound should beopticaly active
(B) If both halogen present in (5) and (3) position then compound should be optically active
(C) If position (2), (6) and (5) occupy with 'N' atoms asdonating Sitethenitisatransisomer.
(D) All possible geometrica isomersareopticaly active

[(NH3)sCo—0—0-Co(NH,), [ —%F", [(NH,)sCo-0-0-Co(NHa)s]"®

Oxidise
Brown Green
The magnetic moment of green complexis1.7 BM & for brown complexes magnetic moment iszero.
(O-O) issameinall respect in both the complexes.
TheO.S. of Coinbrowncomplex and green complex respectively are-

A) i & AVATl @) " & 11T
brown green brown green
@) Hmn & [ D) NIV & 1T
brown green brown green

Thecomplex K,[Zn(CN),(O,),] isoxidised into[Zn(CN),(O,),], thenwhich of thefollowingis/are
correct?

(A) Zn(ll) isoxidisedinto Zn(1V) (B) Magnetic moment decreases

(C) O—-0Obond lengthincrease (D) Magnetic moment increases
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Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

K[ (CN),Co-O,—Co(CN),] _ Oxidizes . K _[(CN), Co-O,—Co (CN),]
(X) (Y)

In both the complexes oxidation state of Co cationissame

TheB.E.of (O-O)inX&Yis

(A)B.E.of (O-0)inY <B.E.of (O-0)inX

(B) B.E.of (O-0)inX <B.E.of (O-0)inY

(C)B.E.of (O-0O)inX =B.E.of (O-0)inY

(D) can't be compared

What isoxidation state, magnetic moment and type of hybridisation of central metal cationinfollowing
complex. [Os(ONO) (0), (O,) (SCN) (H,0)]OH

(A) +7, V3B.M., d?sp? hybridisation (B) + 8, 0B.M., spd? hybridisation
(C) +8,0B.M., d’sp? hybridisation (D) +9, 0B.M., d?sp? hybridisation

Which of thefollowing statement(s) is(are) correct?

(A) Hexacyanidoferrate(l1) ion hasfour unpaired el ectronsin 3d-orbital
(B) tetracyanidonickelate (I1) ionissquare planar

(C) TUPAC nameof [Zn(OH) ]~ ionistetrahydroxidozinc(11) ion

(D) Thecoordination number of Crin[Cr(NH,), (en),]*3is6

Which of thefollowing iSare paramagnetic
(A) [Ru(H,0) 3 (B) [Mn(CO)] (C) [Fe(NH,) ] (D) Cr,0,%

Correct statement is

(A) [Co(Ox),]* ismorestablethan [Co(H,0) ]

(B) In[Co(NH,)]?* and [Cu(NH,) ,]?* unpaired e~ liesin valenced and p orbital respectively
(C) Colour dueto chargetransfer spectraisfound to be more intensethan d-d transition

(D) o-bond isfound between metals in polynuclear metal carbonyl compounds

Select incorrect statement(s) for [Cu(CN) %, [Cd(CN) ]2~ and [Cu(NH,)]>* complex ion.
(A) Both[Cd(CN) ]2~ and [Cu(NH,),]** have square planar geometry

(B) [Cu(NH,),]*" and [Cd(CN),]>~ have equal no. of unpaired electron

(C) [Cu(CN),]*> and [Cd(CN),]?~ can be separated from the mixture on passing H,Sgas
(D) All thethree compl exes have magnetic moment equal to zero
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Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Select the correct statement(s)

(A) Co(lll) isstabilised in presence of weak field ligands, while Co(I1) isstabilised in presence of strong
fieldligand

(B) Four coordinated complexes of Pd(I1) and Pt(11) are diamagnetic and square planar

(C) [Ni(CN)]*ionand [Ni(CO),] arediamagnetic tetrahedral complexes

(D) Ni?*ion doesnot forminner orbital octahedral complexes

Both compl ex compound pentamminethi ocyanatocobat(l11) bromide and pentaammineboromidocobat(l1)
thiocyanate represent

(A) Linkageisomerism (B) lonizationisomerism

(C) Coordinationisomerism (D) NOisomerism

Which of thefollowing octahedral complex exhibitsstructural isomerism
(A) [CrCl(gly)(en) (NH,)] (B) [Co(SO,)(H,0),1Br
(©) [Ir (O,N)(ox),]* (D) [RhBrH,O(en),] SO,

[PARAGRAPH TYPE]

Paragraph for question nos. 50to 52
Ni (NH,), (NO,),.2H,0 molecule may have two unpaired electrons or zero unpaired el ectron and
measurement of magnetic moment hel psusto predict the geometry.
If magnetic moment valueiszero then theformulaof the complex will be
(A) [Ni(NH,),](NO,), - 2H,0
(B) [Ni(NH,),(H,0),](NO,),: 2NH,
(C) [Ni (NH,)(H,0),1(NO,),
(D) [Ni (NO,),(H,0),] - 4NH,

If the magnetic moment valueis2 V2 and conductselectri city thentheformulaof thecomplexis
(A) [Ni (NH,),] (NO,),.2H,0

(B) [Ni (NH,),(H,0),] (NO,),.2NH,

(C) [Ni (NHy), (H,0),] (NO),

(D) [Ni (NH,), (NO,),].2H,0

The higher and lower value of magnetic moment of the given complex correspondsto thefollowing
geometriesrespectively.

(A) Octahedron and Tetrahedron

(B) Octahedron and square planar

(C) Square planar and Octahedron

(D) Octahedron and Octahedron
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Q.53

Q.54

Q.55

Paragraph for question nos. 53t054
No singletheory of bonding of complex compound issufficient to describe the bonding, magnetic property,
colour, etc of agiven complex.
Thetetrahedral complex whichisdiamagnetic but coloured-
(A) [NiCl )= (B) [CrO,]% (C) [MnO,)* (D) [CA(CN),]%

Theincorrect statement about Ni(CO),, is-

(A) Thebond order of COinthe complex islessthan bond order of CO molecule

(B) The complex isdiamagnetic and dsp? hybridised

(C) Thebond order of Ni—C bond isgreater than one

(D) The complex cannot act asoxidising or reducing agent according to sidgwick EAN rule

Paragraph for question nos. 55to0 57
When atransition meta ion (usually) isinvolved in octahedra complex formation, thefive degenerate
d-orbitals split into two set of degenerate orbitals (3 + 2). Three degenerate orbital s of |ower energy

(d,.

- d,,) and aset of degenerate orbitals of higher energy (d , ,andd 2). Theorbitalswith
X“=y z

lower energy arecalled by orbitalsand thosewith higher energy arecalled & orhitals.

In octahederal complexes, positivemetal ion may be considered to be present at the centre and negétive
ligand at the corner of aregular octahedron. Aslobes dx2_y2 and d22 liealong theaxes, i.e., dongthe

ligand the repulsonsaremoreand so highistheenergy. Thelobes of theremaining threed-orbitalslie
between the axesi.e., between theligands. Therepulson betweenthem areless, so lesser theenergy. In
the octahedral complexes, if meta ion haselectronsmorethan 3 thenfor pairing them, theoptionsare
(i) Pairing may start with 4" electronin by orbitals.

(i) Pairing may start normally with 6™ el ectronswhen by and & orbitalsaresingly filled.

Inwhich of thefollowing configurations, hylbridisation and magnetic moment of octahedral complexes
areindependent of nature of ligands.

(1) d® configuration of any metal cation

(11 d® configuration of 111" transition seriesmetal cation

(111) d® configuration of | transition seriesmetal cation

(IV) d’ configuration of any metal cation

Select the correct code:

(A) T IV B) I, 11,1V O LI 1V (D) I, 11,11
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Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Which of thefollowing e ectronic arrangement is/are possible for inner orbital octahedral complex.

() t3, € (1) t5, € () t3, € (V) t3, €
Select the correct code:
A 1,1V (B) 11, 11 (O 1l only D) 1,1V

Select incorrect match for thefollowing complexes.
(A) [IrF]> (A>P) (B) [Co(H,0)I** (A< P)
(C) Fe(CO); (A>P) (D) [PACI(SCN),]> (A>P)

Paragraph for question nos. 58to 60
Thenecessary and sufficient conditionto exhibit optical activity, the configuration of the given complex

should be assymmetric
Thecomplex that containstwo spaceisomersis-
(A) [Zn(acec),] (B) [CAEDTA)]>  (C)[Be(acac)(gly)] (D) [CoBrCl(en),]*

The complex which doesnot exhibit cis-transisomerism but optically active-
(A) [Zn(dly),] (B) [Px(aly),] (C) [Ni(gly),] (D) [Pd(gly),]

Thecomplexinwhich six pair of enantiomersavailableformisopticaly active-
(A) [CoBrCI(CN)(H,0)(NH,),] (B) [Rh((CN),(dly)(H,O)(NH,)]
(C) [FeF,(OH)(en)] (D) [CrBr,CI(CN)(NH,),]

Paragraph for question nos. 61t0Q.63
The splitting of five degenerated d-orbitalsof themeta ioninto setsof orbitalshaving different energies
iscaled crystd field splitting. The concept formsthe basisof crystal field theory.
The expected spin-only magnetic momentsof K [Co(CN)] and K ,[MnF] respectively are
(A) 1.73and 1.73BM (B) 1.73and 5.92 BM
(C) 0.0and 1.73 BM (D) 0.0and 5.92 BM

Which of thefollowing complex hasits CFSE=-4Dq
(A) Cr(CO)q (B) [Cr(NH,)q]** (C) [FeRg* (D) [Ni(Py)el*

The complex exhibitslowest energy absorptionbandis
(A) [NiCI],]* (B) Ni(CO), (C) [Ni(CN),]* (D) [Ni(H,0){]*
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Q.64

Q.65

Q.66

Q.67

Q.68

chemstudios

(A)
(B)
©
(D)

(A)
(B)
(®)
(®)

(A)
(B)
(®)
(D)

(A)
(B)
(®)
()

(A)
(B)
©
(®)

by pms

Column-1 (Complexes)
[Co(en),]**
[CA(EDTA)]*
[Ni(CO),]
[Ag(NH,),]CI

Colum-I (Complexes)
[Fe(CO) 1>
[Co(NH,).CI]Cl,
K,[Ni(CN),]
[Cu(NH,) ]

Column-I
[Cu(NH,),]SO,
[Pt(NH,).CL.]
K, [Fe(CN)]
[Fe(H,0)4ICl,

Column-I
[Fe(NH,)g]**
[NiFg%
[Co(H,0)4]*
[Pt(Cl,)(NH,),ICl,

Column-I
[MnCl J%
[FE(CN)g]*
[CoF]*
[Fe(H,0)g]**

[MATCH TYPE]

Column-11 (C.N.)

(P 6

Q 4

R 2

S 5

Column-11(E.A.N.)

(P 34

Q 35

(R) 36

S 37

Column-I|

(P dsp?

(Q)  Octahedra

R sp’d?

S sguare planar
Column-I|

(P d?sp?

Q sp’d?

(R)  diamagndic

) paramagnetic

(M outer orbital complex
Column-I|

(P Oneunpaired electron

Q  d’sp?

R sp’d?

) Four unpaired eectrons
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Q.69 Column-I
(A)  [Cu(NH,) %
(B) [CuCl, >

(C)  K,[Cr(CN),(NH,)(NOY)]
(D) K, Co(NO,)

Column-I
(A)  [Ma,bcde]™
(B)  [Mab,c]™
©)  [M(AB)c,d]™

Q.70

(P)
Q)
(R)
S

(P)
Q)
(R)
©)

Column-I|

Low spin complex

Magnetic moment=1.73 B.M.

Metal oxidation state +2

During hybridisationd-orbital eectronis
transfered to higher energy orbital

Column-I|

Only 1 cisisomer w.r.tal ligands
4 geometrical isomers

5 stereo (space) isomers
3transisomers

(whereAB — Unsym, bidentateligands, a, b, ¢, d & e — monodentate ligands)

Column-I
(A)  [Ni(H,0)JCl,
(B)  [Co(CN),(NH,),JOC,H,
(© [IrCl*
(D)  [PXCI(NH,),IBr,

Q.71

Q.72 Column-I (Complexes)
(A)  [CoCly(NH,),]

(B)  [Cr(ox)4*

(C)  [CrCl,(ox),]

(D) [RnCIy(Py),]

Column-|

(A)  Onlyfour stereoisomer

(B) Four optically activeisomer

(C)  Doublethe number of
geometrical isomer compared
toany other complex givenin

Q.73

column-I1

chemstudios by pms

(P)
Q)
(R)

(P)
Q)
(R)
S
M

(P)
Q)
(R)
©)

Column-I|
d?sp* hybridisation
lonisationisomerism
u=283B.M.

o <P

Column-11 (Stereoproperties)
Show facial isomer
Cisformisopticaly active
Transformisopticalyinactive
Show meridiond form

Two opticdly activeisomer

Column-I|
[M(AB),]™
[M(AA)ab,]™
[M ab,cd]™
[Majbed]™
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Q.74

Q.75

Q.76

Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

[INTEGER TYPE]
Total number of ligandswhich can act as didentate/polydentate ligands with same donor atoms/sites.
DMG en, Phen, Gly, acac, SO,2~, S,0,%, pyridine, PPh,

If an octahedral complexion[M (AA)Xay]i” does not show optical isomerism, then find out val ue of
X —yF.
(WhereAA issymmetrical bidentateligand and 'a isneutral monodentate ligand and x andy are natural
number)

Find thevalueof X +Y for complex [CoBr,(CN)(NO,) (H,0) (NH,)]
where: X =Number of compound when both Br~ at cisposition.
Y =Number of compound when both Br-are at transposition.

Congder thefollowing complexes.

(i) [Cr(EDTA)] (ii) [Ru(en),]**

(iii) [Pt(aly)Cl] (iv) Cis[Cr(Cl),(0x),]*
(V) trans-[Pt(en) (NH,)(py) ]

Then find out the value of expression |p x g%.

p = Total number of optically active complexes

g=Total number of optically inactive complexes

If CFSE value of complexion [FeF ]+ intermsof Dq. isX, thenfind |X|.

What arethevauesof m+nintheanionic species[ Ti(CO) ™, if itisfollowing sidwick EAN ruleand
having octahedral shape.

Writethe sum of Geometrical isomersof [Pt(H,N —CH(CH,) —COQO"),] complex and stereoisomers
of [Pt(gly),]* complex.

From Meridional and facial isomer of [Ma,b;]™ on replacement of only one'a by ', the number of

isomer of the product obtained are and respectively.
[If answer is2 and 5 represent as 25]

Predict the number of unpaired electronsin atetrahedral d®ionandinasquareplanar d”ion.
Note : If answerisland2representasl?.
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Q.83

Q.84

Q.85

Q.86

Q.87

Q.88

Q.89

Q.90

Q.91

Q.92

Q.93

Q.94

Q.95

Q.96

Q.97

Q.98

Q.99

Thenumber of optically activeisomer for [Pt{(NH,),(F)(CI)(Br)(1)]° is

Find the number of t, and e, electronsin[NiF]*.
[If ans.is4 & 2thenrepresent as42]

Total possible sterecisomer for the molecule[Ma,bcde]™ (where a,b,c,d,e are simple monodentate
ligand having no chira centre). is-

Number of pair of enantiomer of [Ma,b,cd] is

Find the number of unpaired e ectronsin tygset of d-orbitalsin[Co(H,0),F;] complex.
How many pairsof enantiomersof [M(AA)(BC)de] arepossible.

Findthetotal number of isomer of [Be(gly).].

Thetotal number of possible geometrical isomer for [Maghs]™ s

How many geometrical isomer(s) is/ areformed by [Ma,bcde]

Findthe E.A.N. vaueof FeinK ,[Fe(CN)].

Thenumber of geometrical isomer for [PACI,Br(SCN)(NO,)]*is'_____
Calculate E.A.N. valueof K[PtCI,(C,H ).

The number of ionsfurnished per moleculeof the complex [Cr(NH,)|Cl;is/ are
If Hund'sruleviol et then how many unpaired el ectronsare present in [Cr(H,0) /] **

When one'a isreplaced by 'b'in[M(AA)a,bc]™ type of complex, then total number of geometrical
isomer isincreased by

Find the number of unpaired electronin thetzg set of d-orbital inthe[Mn(H,0)4]%".

How many unpaired electron(s) is/ arepresent int,g orbitalsof [MNn(NH,)]*.
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Q.100 Find out thetotal number of stereoisomer possiblefor [Cr(C,0,)(en)(NO,)CI] .

Q.101 Find the Effective atomic number of [Fe(CO),(n—C,H)Cl].

Q.102 Findthe number of unpaired electronsin tygset of d-orhitalsin K[ Co(ox),] complex.
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[ANSWER KEY]

EXERCISE-1

Q.1
Q.6

Q.11

Q.16
Q.21
Q.26
Q.31
Q.36
Q.41
Q.46
Q.51
Q.56
Q.61
Q.66
Q.71
Q.76
Q.81
Q.86
Q.91
Q.96
Q.101
Q.106
Q.11
Q.116
Q.121
Q.126 C
Q.131 A
Q.136 C
Q.141 C
Q.146 B
Q.151 C
Q.156 A
Q.161 D
Q.166 A

> 00000 >»2>2>202>»0000TOO0T>» >» O >

O
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Q.2
Q.7

Q.12
Q.17
Q.22
Q.27
Q.32
Q.37
Q.42
Q.47
Q.52
Q.57
Q.62
Q.67
Q.72
Q.77
Q.82
Q.87
Q.92
Q.97
Q.102
Q.107
Q.112
Q.117
Q.122
Q.127
Q.132
Q.137
Q.142
Q.147 C
Q.152 B
Q.157 A
Q.162 B
Q.167 A

>0 >» >» OO >» WO O0O>»02>»P0W0WO®®TO>»®®OO0>»0 0O O

Q3 D
Q.8

Q.13
Q.18
Q.23
Q.28
Q.33
Q.38
Q.43
Q.48
Q.53
Q.58
Q.63
Q.68
Q.73
Q.78
Q.83
Q.88
Q.93
Q.98
Q.103
Q.108
Q.113
Q.118
Q.123
Q.128
Q.133
Q.138 B
Q.143 A
Q.148 B
Q.153 A
Q.158 B
Q.163 C
Q.168 A

OO0 B OO0OWWOWwWow>»0O000 00 0m0O T ® >0

Q.4
Q.9

Q.14
Q.19
Q.24
Q.29
Q.34
Q.39
Q.44
Q.49
Q.54
Q.59
Q.64
Q.69
Q.74
Q.79
Q.84
Q.89
Q.94
Q.99
Q.104 A
Q.109 A
Q.114 C
Q.119 B
Q.124 D
Q.129 A
Q.134 A
Q.139 C
Q.144 D
Q.149 B
Q.154 A
Q.159 A
Q.164 A
Q.169 A

W W®W>» >» ©®>» @O >» 0O ®W>» O0CO0O >

@

Q.5
Q.10
Q.15
Q.20
Q.25
Q.30
Q.35
Q.40
Q.45
Q.50
Q.55
Q.60
Q.65
Q.70
Q.75
Q.80
Q.85
Q.90
Q.95 A
Q.100 C
Q.105 C
Q.110 C
Q.115 A
Q.120 B
Q.125
Q.130
Q.135
Q.140
Q.145
Q.150
Q.155
Q.160
Q.165
Q.170
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OO0 W OO OO

o8]
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Q.171 D
Q.176 B
Q.181 C
Q.186 B
Q.191 C
Q.196 C
Q.201 C
Q.206 C
Q211 D
Q.216 C
Q.221 B
Q.226 C
Q.231 D
Q.236 B
Q.241 A
Q.246 B
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Q.172 B
Q.177 C
Q.182 D
Q.187 A
Q.192 B
Q.197 B
Q.202 C
Q.207 A
Q.212 D
Q.217 C
Q.222 C
Q.227 C
Q.232 B
Q.237 A
Q.242 D
Q.247 B

Q.173 B
Q.178 D
Q.183 A
Q.188 C
Q.193 C
Q.198 D
Q.203 C
Q.208 D
Q.213 A
Q.218 A
Q.223 C
Q.228 A
Q.233 D
Q.238 B
Q.243 B
Q.248 B

Q.174 D
Q.179 C
Q.184 B
Q.189 D
Q.194 B
Q.199 B
Q.204 A
Q.209 B
Q.214 B
Q.219 B
Q.224 D
Q.229 D
Q.234 A
Q.239 D
Q.244 C
Q.249 B

Q.175 D
Q.180 D
Q.185 D
Q.190 C
Q.195 A
Q.200 A
Q.205 C
Q.210 C
Q.215 C
Q.220 B
Q.225 A
Q.230 D
Q.235 C
Q.240 C
Q.245 C
Q.250 C
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EXERCISE-2

Q.1 BCD Q.2 AD Q.3 ACD Q.4 ABD Q5 C
Q6 A Q7 B Q8 B Q9 C Q10 A
Ql1 D Q12 D Q13 C Q.14 ABD Q.15 BCD
Q.16 BC Q17 B Q.18 ABCD Q.19 AC Q.20 D
Q.21 AD Q.22 BD Q23 A Q.24 ABD Q25 C
Q26 C Q27 B Q.28 B Q29 D Q30 D
Q31 A Q32 A Q.33 BD Q.34 ABCD Q.35 BD
Q.36 AB Q.37 ACD Q.38 ABD Q39 A Q40 D
Q41 B Q42 C Q.43 BD Q.44 AC Q.45 ABCD
Q46 A Q.47 BCD Q48 D Q49 D Q50 A
Q51 C Q52 B Q53 B Q54 B Q5 D
Q56 B Q57 B Q58 B Q59 A Q.60 A
Q61 D Q62 C Q.63 A

Q64 A-P,B-P,C-Q;D-R Q65 A-R,B-R,C-P,D-Q

066 A—PS B-PS C—-QD-QR Q67 A—QST B—PR C—PR:D-PR

Q70 A-SB-P.C-0Q; Q71 A-RS,B-PQ:C-P.D-PQ
Q.72 A-PRS,B-T:C-QRT:D-PRS Q.73 A-PQ;B-PR;C-RS

Q74 6 Q75 9
Q.76 4 Q.77 81 Q.78 4 Q.79 0008 Q.80 0008
Q.81 21 Q.82 0041 Q.83 12 Q.84 60 Q.85 0015
Q.86 0002 Q.87 0002 Q.88 5 Q.89 2 Q.90 0002
Q91 9 Q.92 36 Q.93 4 Q.94 84 Q.95 4
Q.96 1 Q.97 0 Q.98 3 Q.99 3 Q.100 5
Q.101 36 Q.102 0
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