D & F-BLOCK ELEMENTS

EXERCISE-1

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

d-BLOCK COMPOUNDS
[SINGLE CORRECT CHOICE TYPE]

Sat'’P  [few drops of AgNO3

+ + compound 'Q" (solid)-am NaOH | g T | Exees
an}rNaOH |:C0nc HZSO4:| p Q ( ) d%Rpl’/]ejd Coloured I’ed‘L NHssOIn. EJE)GE&
Z(9) Vapours Solution ldil. HCl solution
|dentify (P) to (2) Y
white

(A) P=HCIl, Q=KMnO,, R=C1,, Y =AgCl

(B) P=NH,Cl, Q=K,Cr,0,, R=CrO,Cl,, X =[Ag(NHa,),]*, Y =AgCl, Z=NH,
(C) P=KCl, Q=K,CrO,, R=CrO,Cl,, X =Na,CrO,, Z = HCl

(D) P=NaCl, Q=K,MnO,, R=MnO,, Y =AgCl

Thenumber of molesof acidified KMnO, required to convert onemoleof sulphiteioninto sulphateionis
(A) 2/5 (B) 3/5 (C) 4/5 (D)1

In Haber's process of manufacture of ammonia, Moisused as
(A) acatayst (B) acataytic promoter
(C) anoxidising agent (D) asacataytic poison

— X — -
Cr,03 ? 2Cr0%, X andY arerespectively

(A) X =NaOH, Y = H,S0, (B) X=H*, Y=OH-
(C) X =NaOH, Y = HI (C) X =H,BO,, Y = NaOH

CrO, dissolvesin aqueousNaOH to give
(A) Cr,0,% (B) CrO,* (C) Cr(OH), (D) Cr(OH),,

Potass um sul phite sol utionwasmixed with potass um hydroxide and the potass um permanganate solution
wasaddedintoit, thenfinal colour of thesolutionis
(A)Blue (B) colourless (©) light pink (D) Green
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Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Anornamental of gold having 75% of gold, itisof .............. carat.
(A) 18 (B) 16 (C) 24 (D) 20

Purple-coloured of KMnO, isdueto

(A) d-d-trangition

(B) chargetransfer fromOtoMn

(C) dueto both d-d-transition and chargetransfer
(D) noneof these

During estimation of oxalic acid by KMnO,, sdlf indicator is
(A) KMnQO, (B) oxdicacid (C) K, 80, (D) MnSO,

Mercurousionisrepresented as
(A)Hg,* (B) Hg** (C) Hg + Hg* (D) Hg,*

A compound of mercury usedin cosmetics, inAyurvedic and Yunani medicinesand knownasVermilonis
(A)HgCl, (B) HgS (C)Hg,Cl, (D) Hyl

Acidified chromicacid + H,0, —2¢svet_, X +v X andY are

(blue colour)

(A) CrO;andH,O0  (B) Cr,0;andH,0 (C) CrO,andH,O0 (D) CrOandH,O

1Y (g) <« —cuso, —2%_, x (Bluecolour), X and Y are
(A)X =1, Y =[Cu(H,0),]% (B) X = [Cu(H,0),]%*, Y =1,
(C) X = [Cu(H,0),]* Y =1, (D) X =[Cu(H,0)J%,Y =1,

Transition elementsare usually characterised by variabl e oxidation states but Zn does not show this
property because of

(A) completion of np-orbitals (B) completion of (n—1)d orbitals

(C) completion of ns-orbitals (D) inert pair effect

(NH,),Cr,O, (Ammonium dichromate) isusedinfireworks. Thegreen coloured powder blowninairis
(A) Cr,0, (B) Cro, (C) Cr,0, (D) CrO,

Thed-block meta whichisliquid at roomtemperature and itsiodide changes col our on sublimation.
(A)Cu (B)Hg (©) Zn (D)Au
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Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Coinage metal s show the properties of

(A) typical dements (B) norma elements

(©) inner-trangtion dements (D) trandition €lement

[ron becomespassiveby .........ccoe....... duetoformationof ...........c.........
(A)dil. HCI, Fe,O, (B) 80% conc. HNO,, Fe,O,
(C) conc. H,SO,, Fe,0, (D) conc. HCI, Fe,O,

Bayer’sreagent used to detect olifinic doublebondis
(A) acidified KMnQO, (B) agueouskKMnQO,
(C) 1% akdineKMnO, solution (D) KMnQ, inbenzene

Thetransition metal usedin X-raystubeis
(A) Mo (B) Ta (C)Tc (D) Pm

Cu + conc.HNO,—— Cu(NO,), + X (oxide of nitrogen); then X is
(hot)

(A) N,O (B) NO, (C) NO (D) N,O,

When KMnO, solutionisaddedto hot oxalic acid solution, the decolourisationissow inthebeginning
but becomesinstantaneous after sometime. Thisisbecause

(A) Mn?* actsas auto catalyst (B) CO, isformed

(C) Reactionisexothermic (D) MnO,~ catalysesthereaction.

CuSO, solution reactswith excessK CN to give
(A) Cu(CN), (B) CuCN (C) K, [Cu(CN),] (D) K4[Cu(CN),]

Thehigher oxidation states of trangition e ementsarefound to bein the combination withA and B, which
are
(A)F O (B)O,N (o X (D)FCl

Pick out theincorrect statement:

(A) MnO, dissolvesin conc. HC, but doesnot form Mn* ions

(B) MnO, oxidizes hot concentrated H,SO, liberating oxygen

(C) K,MnQO, isformed when MnO, in fused KOH isoxidised by air, KNO, , PbO, or NaBiO,
(D) Decomposition of acidic KMnO, isnot catalysed by sunlight.
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Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

1 moleof Fe?* ionsareoxidised to Fe3* ionswith the hel p of (in acidic medium)
(A) 1/5molesof KMnO, (B) 5/3 molesof KMnO,
(C) 2/5molesof KMnO, (D) 5/2molesof KMnO,

The meta spresent ininsulin and haemoglobin arerespectively
(A)Zn,Hg (B) Zn, Fe (C) Co, Fe (D) Mg, Fe

Metre scalesare made-up of alloy
(A)invar (B) sainlesssted (C) electron (D) magndium

Which of thefollowing metal doesnot react with conc. HNO,
(A)Ag (B) Pb (C)Au (D)Hg

A metal M whichisnot affected by strong acidslike conc. HNO,, conc. H,SO, and conc. sol ution of
dkalieslikeNaOH, KOH forms M Cl, which findsusefor toning in photography. Themeta M is
(A)Ag (B)Hg (C)Au (D) Cu

Solid CuSO,-5H,0 having covalent, ionic as well as co-ordinate bonds. Copper atom/ion forms
................. co-ordinate bonds with water.

(A)1 (B)2 (©3 (D)4

KMnO, + HCl— H,0 + X(g), X isa

(acidified)
(A) redliquid (B) violet gas

(C) greenishydlow gas (D) yelow-brown gas
Purpleof cassiusis:

(A) Puregold (B) Calliodd solution of gold
(C) Gold (1) hydroxide (D) Gold (111) chloride

Amongst thefollowing species, maximum covalent character isexhibited by

(A) FeCl, (B) ZnCl, (C) HaCl, (D) Cddl,
Number of molesof ShCl,, required for thereduction of 1 moleof K,Cr,O; into Cr, O, is(inacidic medium)
(A)3 (B)2 1 (D) 13
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Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Pick out theincorr ect statement:

(A) M nOi‘ Isquite strongly oxidizing and stable only in very strong alkalies. Indilute alkali, neutra
solutions, it disproportionates.

(B) Inacidicsolutions, MnO,, isreducedtoM n?* and thus, KMnO, iswidely used as oxidising agent

(C) KMnQO, does not actsasoxidising agent in alkaline medium.
(D) KMnO, ismanufactured by the fusion of pyrolusite orewith KOH in presence of air or KNO,,
followed by electrolytic oxidation inakalinesolution.

Theagueous solution of CuCrO, isgreen becauseit contains
(A) green Cu®*ions (B) greenCrO,%~ions
(C) blue Cu?*ionsand green CrO,* ions (D) blueCu?*ionsandyellow CrO,* ions

Concentrated acid obtained from reaction between solid NaNO, and conc. H,SO, does not react with
(A)P, (B)H,S (C)Au (D)Hg

In nitroprussideion, theiron exists as Fe?* and NO as NO* rather than Fe* and NO respectively.
Theseformsof ionsare established with the help of

(A) magnetic moment insolid state (B) thermal decomposition method

(C) by reactionwithKCN (D) by actionwithK,SO,

Trangition eementsin lower oxidation states act as L ewisacid because
(A) they form complexes (B) they areoxidising agents
(C) they donate el ectrons (D) they do not show catalytic properties

The Ziegler-Natta catal yst used for polymerisation of ethene and styreneisTiCl, + (C,H.),Al, the
catalysing species (active species) involvedinthe polymerisationis
(A)TiCl, (B)TiCl, (©)Ticl, (D) Ticl

Theeectronswhichtake part in order to exhibit variable oxidation statesby transition metalsare
(A) nsonly (B) (-1)donly
(C) nsand (n—1)d only but not np (D) (n-1)d and np only but not ns

‘Bordeaux mixture’ isused asafungicide. Itisamixture of
(A) CasO, + Cu(OH), (B) CuSO, + Ca(OH),
(C) CusQ, + CaO (D) CuO + CaO
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Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Which of thefollowing reactionispossbleat anode?
(A) 2Cr¥* + 7TH,0—> Cr,05 +14H*  (B)F,—— 2F

1

©) 3°

2+2H"—— H,0 (D) Noneof these

“925fineslver” meansanalloy of:

(A) 7.5%Agand 92.5% Cu (B) 92.5%Agand 7.5% Cu

(C) 80% Ag and 20 % Cu (D) 90 % Ag and 10% Cu
Ironsdtusedinblueprintsis:

(A) FeC,O, (B) Fe,(C,0,), (C) K [Fe(CN)] (D) K4[Fe(CN)4]
Product obtained on strong heating FeCl ;- 6H,O1is

(A) FeCl, (B) FeO (C) Fe,0q (D) FeCl,

What isthe cor r ect set of co-efficientsfor the reactantsin following reaction:

Mn®(ag) + PbO,(s) + H*(ag) —> ___ +Pb*(ag)+__

(A)1:2:0 (B)3:1:9 (C)2:5:4 (D)4:6:3
Intheelementsof 3d-series, thee ement with highest melting pointis

(A)Mn (B) Fe (C) Cr (D) Cu

Heating of ablue coloured salt producesablack resdue. Which of thefollowing cationswill be present
inthesalt?
(A) Fe? (B) Fe?* (C) Cu?* (D) Zn?*

Whichoneof thefollowingisleast covalent andleast acidic?
(A)VCl, (B) VCl, ©vda, (D)vVOCl,

Select correct order of acidic strength of their ag. solution
(A) FeCl,>AICl,>MgCl, (B) FeCl;>MqgCl,>AICl,
(C) AICI;> FeCl,>MqgCl, (D) MgCl,>AICl,>FeCl,

WhenKMnO, separately reactswith H, O, inweakly alkaine mediumand acidic medium, then products

of KMnO, arerespectively.
(A) K,MnO, and Mn?*(aq) (B) MnO, and MnO,
(C) MnO, and Mn?*(aq) (D) Mn?* (ag) and MnO,
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Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Which oxide exhibitsstrongest oxidizing character among given oxides.
(A) CrO, (B) MoO, (C) WO, (D) Mn, 0O,

Which of thefollowing ionic/molecular speciesdoes not disproportionatein water at roomtemperature.
(A) NO, (B) Cu* (C) MnO* (D) Ca(OCI)Cl

Fe (Finely powdered) + HCI(dil) > P+ Q
compound 'P does not precipitatewith
(A)AGNO, (B)KJ[Fe(CN)]l  (C) (NH,),S (D) NH,Cl + NH,OH

Colour of acidified K,,Cr,, O, isnot changed by
(A)H,0, (B) Sn**(aq) (C)HF (D) HBr

Select the salt whose agqueous sol ution isnot green
(A) FeSO, (C) CrCl, (C)NiCl, (D) MnCl,

Whichof thefollowing compound undergoes disproportionationin presence of SO, gas
(A) K,MnO, (B) K,CrQ, 1, (D) Hg(NO,),

Colour of CrO,? (ag) isnot changed by
(A) dil. HCI (B) NH; solution (C) CH,COCH (D) NO, gas

Which does not undergo comproportionation reaction
(A)H,S+S0,—> (B) I (aq) + 105 (aq) + H* (a) —>
(C) K,MnO, + H*(ag) —> (D) MnO,~ + Mn?* (ag) —>

I-(ag.) + MnO, (ag) —— X + Mn** (aq)

neutral or

I=(ag.) + MnO,~ (ag) ———— Y + MnO,
weakly OH™

MnO,~ (ag) + Mn** (aq) —2"24 Z + 4H*

Products X, Y and Z arerespectively

(A) 1, 1057, MnO, (B) 1057, 1,, MnO,
(©) 1,, 105", MnO,* (D) 10,7, 1, MNO,*

Which property remainssamein metal and initsinterstatial compound?
(A) Hardness (B) Ductility
(C) Electricad conductivity (D) Density
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Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

The oxidation number ischanged inwhich of following cases
(A) SO, gasispassed into Cr,0,%~/ H* soln.

(B) Aqueoussolution of CrO,* isacidified

(C) CrO,Cl, isdissolvedin NaOH soln.

(D) Cr,O,* solutionismadealkaline

Inatrangtion series, asatomic number increases, paramagnetism
(A) Increasesgradually

(B) Decreasesgradually

(C) First increasesto amaximum and then decreases

(D) First decreasesto amaximumand thenincreases

Inthereaction. 2CuCl, + 2H,0 + SO,——> A + H,SO, + 2HCI ; Ais
(A) CusSO, (B) Cus (C) CuCl, (D) Cu

Many transition metalsforminterstitial compounds. The characteristicsof theseinterstitial compounds
ae

(1) They have high melting pointsas compared to pure metals.

(1) They arevery hard.

(111) They retain metallic conductivity.

(V) They arechemically morereactivethan pure metals.

Then correct option(s) isare

(AL 1L (B) 1,11l O 1,1V (D) IV only

Incorrect statement is

(A) Cr?* (ag) hasstrong reducing character

(B) Mn®* (aq) has strong oxidizing character

(C) CO? (aq) isstablebut it iseasily oxidized in presence of complexing reagent.
(D) CuCl undergoesdisproportionation in excess of water

Each of thefollowing ion containsvanadiumin + 5 oxidation state except
(A)VO,* (B)V(OH),* (C) vO** (D) [VO,.0H]*

The oxoanion inwhich the oxidation state of central atomissameasitsgroup number inthe periodic
tableis
(A) SO,= (B) VO,~ (C) MnO,# (D) Cr,0,*
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Q.71

Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Choose correct statement(s) regarding thefollowing reaction

Cr,0,% (ag) + 3 SO, (ag.) + 8H* —— 2Cr3* (ag) + 3 SO,* (ag) + 4H,0
1. Cr,0,%"isoxidising agent

2. S0, isreducing agent

3. The oxidation number of per 'S atomin SO,2-isincrease by two

4. The oxidation number of per ‘Cr' atomin Cr,O.% isdecreaseby three
Correct codeis

(A)1,2,3,4 (B) 3,4 ()13 (D) only 4

Which of thefollowingisnot arrangedin CORRECT sequence?
(A) MO, M, 0;, MO,, MO, : decreasing order of basic nature.
(B) ¢, V, Cr, Mn: increasing order of oxidation states.
(C) d®, d®, d1, d* increasing order of magnetic moment.
(D) Sc>Ti >V >Cr ; Decreasing order of atomic size.

Thesizeof Fe?*, Fe**isaffected by

(A) Nuclear charge(2)

(B) Vadenceprincipa quantam number

(C) Electron-electroninteractioninthe outer orbital
(D) None of thefactor becausetheir sizeissame

MnO,~ 2= Mn2t —Ys pnd*

For abovereactionx, y, z arerespectively
(A)H,0,/H*,H,0,/OH",H,0,/OH"  (B)H,0,/0OH",H,0,/OH",H,0,/H"
(C)H,0,/0OH~,H,0,/H*,H,O,/H* (D) H,O,/H*, H,O,/H* ,H,0,/ OH"

Which of them does not produce H,, gaswhenreact with dil. HCl ?
(A) Ti%* (B) V2 (C) Cr#* (D) Fe**

Colour of K,MnO, doesnot changein the presence of
(A) O (B) CO, gas (C) KOH solution (D) HCl acid

Which of thefollowing compound/acid doesnot reduce AgNO, into MetallicAg?
(A) H;PO, (B) H;PO, (C) NH, (D) H PO,
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Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

Fe(s) + Cl,(g) @™ , M (sdlt)

(excess)

Salt M doesnot react with solution of

(A) CH,COONa (B)AgNO, (C) Na,S,0, (D) SCl,

P(soln.) — 5 Q(soln.) —KH RY

coloured coloured (ppt)

(insoluble inboth excess
NaOH and excess NH3 solution)

ThenPcontains
(A) Cu** (ad) (B) Fe** (aq) (C) Cr** (an) (D) Ni** (&)
K_,MnQ, isunstable inagueoussol ution and the green sol ution obtained ischanged into purple colouration

INCORRECT statement regarding the above changeis.
(A) Itisadisproportionation reaction

(B) It producesKMnO,

(C) It produces brown precipitate of hydrated MnO,
(D) K,MnO, stablein acidic medium

pH =X
pH =Y

CrO,*

Cr,0,%

ThepH vauesof (X) and (Y) arerespectively :
(A)4and5 (B)4and 8 (C)8and4 (D)8and9

CORRECT stahility order of oxidation state of given metd cationis:

(A) Mn**(ag) < Mn*S(aq) (B) Fe**(aq) < Fe™(a0)
(C) Cr*¥(aq) < Cr**(aq) (D) Co* (ag) < Co™ (aq)

When CuSO, reactswith K1 and KCN separately which of thefollowing statement isincorr ect for
both reaction

(A) Both areredox reactions

(B) Both reactions produce diatomic gas

(C) Cu(Il) cationisreduced in both reaction

(D) Both reactions produce white col our compound
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Q.84 Whichof thetwo set of reactionsrepresent amphoteric nature of Zn(OH),

Q.85

Q.86

Q.87

Q.88

(1) Zn(OH), + NaOH (1) Zn(OH), +H,O  (I11) Zn(OH), + HCl

(A1, 11 B) 1,11l (©) Il and IV

FeCr,O, (chromiteore) isconverted to Cr by following steps.
Chromite—— Na,CrO, — - Cr,05 — " Cr

In above chain of reactions, stepsl, Il and 11 are:
I [ [

(A)  Na,COjair, A C C
(B) NaOH/air, A C A Al A
(C) NaOH/air, A C A Mg, A

(D)  Conc.H,SO,, A NH,CI, A C, A

Which substance doesnot react with dilute HCI ?
(A) ZnCQ, (B) Zn(OH), (C) ZnMetd

Which metal cation absorbsviolet colour in agueous medium ?
(A) Fe** (ag.) (B) Fe** (aq.) (C) Cr** (aq.)

Whichisnot oxidized by acidified K,Cr,O, ?
(A) KF(a0.) (8) KCI (aq1) (C)KBr (a0.)
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(IV) Zn(OH), + NH,
(D) 111 and IV

(D) Zn(NQ,),

(D) Cu* (a01)

(D) Kl (aq.)
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Q.89

Q.90

Q.91

Q.92

Q.93

Q.94

Q.95

Q.96

[REASONING TYPE]

Questions given bel ow consist of two statementseach printed as Satement-1 and Satement-2; while

answering these questionsyou are required to choose any one of thefollowing four responses.

(A) if both Satement-1 and Statement-2 are true and Statement-2 is the correct explanation of
statement-1

(B) if both Satement-1 and Statement-2 are true but Statement-2 is not correct explanation of
statement-1

(C) if Satement-1istruebut Satement-2isfase

(D) if Satement-1isfaseand Satement-2istrue

Satement-1: KMnO, ispurplein colour dueto chargetransfer.
Satement-2: InMnO, , thereisno unpaired el ectron present in d-orbitals of manganese.

Satement-1: K,CrO, hasyellow colour dueto chargetransfer.
Satement-2: CrO, ionistetrahedral in shape.

Satement-1: Thehighest oxidation state of chromiuminitscompoundsis+6.
Satement-2: Chromiumatom hasonly six electronsinnsand (n-1) d orbitals.

Satement-1: CrO, reactswith HCI toform chromyl chloridegas.
Satement-2: Chromyl chloride (CrO,Cl.) hastetrahedral shape.

Satement-1: Zinc doesnot show characteristic propertiesof transition metals.
Satement-2: Inzinc outermost shell iscompletely filled.

Satement-1: Tungsten hasavery highmelting point.
Satement-2: Tungstenisacova ent compound.

Satement-1: Equivaent massof KMnO, isequal to one-third of itsmolecular masswhenit actsasan
oxidisng agent inanakaline medium.
Statement-2 : Oxidation number of Mnis+7inKMnO,.

Satement-1: Cu*ioniscolouredinagueoussolution.
Satement-2: Four water moleculesare coordinatedto Cu* ion
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Q.97 Ingenerd, actinidesexhibit more number of oxidation statesthan lanthanoids. Thisisbecause
(A) thereisasimilarly between 4f and 5f orbitalsin their angular part of wavefunction
(B) Theactinoidsare morereactivethan lanthanoids
(C) The5f orhitalsextend farthar from nucleusthan 4f-orbitals
(D) The5f orbitalsare more buried than the 4f-orbitals

Q.98 Whichof thefollowing statementisnot correct?
(A) La(OH), islessbasicthan Lu(OH),
(B) In Lanthanide series, ionic radius of Ln®* ionsdecreases
(C) Lametal isactually an element of trangtion seriesrather than lanthanide series
(D) Atomicradii of Zr and Hf are almost same because of |anthanide contraction

Q.99 Whichof thefollowing statementsisNOT CORRECT regarding lanthanoi dsand actinoids?
(A) Oxidation state of +3ispredominant in both the series
(B) Both the seriesshow contractioninionicradii aslanthanoid contraction and actinoid contractionwith
increasein atomic number .
(C) Actinoidsshow larger number of oxidation statesthan lanthanoidsdueto | esser energy difference
between 5f and 6d orbital sthan between 4f and 5d orbital s of lanthanoids.
(D) Elementsof both the seriesareradioactive

Q.100 Incorrect statement for lanthanidesis
(A) They liberate hydrogen gaswith diluteacids
(B) They form carbideswith carbon on heating
(C) Their hydroxidesarebasic
(D) Ce**(ag) isstabletowardsreducing agents.

Q.101 Whichof thepropertieshashigher valuefor |anthanoi dsin comparison of actinoids
(A) Variety of oxidation state (B) Element to e ement size contraction
(C) Both of them (D) Noneof these

Q.102 Thelanthanide contractionisresponsblefor thefact that:

(A) Zr and Nb have same oxidation state (B) Zr and Hf have about the sameradius
(C)Y and Lahave about the sameradius (D) Zr and Zn have the same oxidation state
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Q.103 Incorrect statement for lanthanidesis

(A) They dl liberate hydrogen gaswith dil HCI.

(B) All paramagnetic hydrated lanthanoid cations[Ln®* (ag)] are coloured

(C) Separation of Hf 4+ from Zr** isdifficult dueto their comparablesize

(D) Mischmeta isan aloy of alanthanidemetd.

Q.104 Incorrect satement about Lanthanoidsis:
(A) Theyliberate H, gaswithnonoxidizing acids
(B) Their hydroxidesarebasic
(C) Ce™ (an) actsstrong oxidant
(D) All tripositivelanthanoid ionsare coloured
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EXERCISE-2

[PARAGRAPH TYPE]
Paragraph for questionnos. 1 & 2

Q.1

Q.2

Q.3

Q.4

X skl Ly ] z M)ﬁ + Colourless products

WHaAter Coloured White
Soluble (Solution)
salt
St'X'is
(A) Fe(SO,), (B) CusO,.5H,0 (C) KNO, (D) HY(NO,),

Salt 'X' doesnot produce preci pitate with sol ution of
(A) K, [FE(CN)] (B)BaCl, (C) NaOH (D) excessNH ,OH

Paragraph for questionnos. 3& 4
The unique behaviour of Cu, having apositive E° (Reduction potential) accountsfor itsinability to
liberateH,, fromacids. Only oxidising acids (nitric acid and hot concentrated sul phuric acid) react with
Cu. Thehigh energy to transform Cu(s) to Cu?*(aq) isnot bal anced by its hydration enthal py.
Ontheother hand, al Cu (1) halidesareknown except iodide. Inthiscase, Cu?* oxidises!|™ tol,:
2Cu?* + 41 — 2Cul(s) + 1,
However, copper (1) compoundsare unstabl e in aqueous sol ution and undergo disproportionation.
2Cu* (ag) — Cu?*(ag) + Cu
The stability of Cu?*(aq) rather than Cu*(aqg) isdueto the much more negative AHHyd of Cu?*(aq) than
Cut(aq).
Congder thefollowing transformation:
CuSO, (aq) + KI(Excess) — Product
Select the corr ect statement
(A) Product contains[Cu(H,0),]%* ion.
(B) Presence of brown colourationin productisduetol, ion
(C) Oxidation state of sulphur inreactant and product isdifferent
(D) White ppt. of Cul, isobservedin product

Select the correct chemica change

(A) Cu+dil. H,SO, — CuSO, + H,(9)

(B) Cu+dil. HNO; — Cu(NO,), + N,O(9)

(C) CuSO, (aq) + KCN (excess) — K,[CU(CN),]
(D) CuSO, (ag) + NH,OH — Cu(OH) ¥
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Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Paragraph for questionnos. 5& 6
When hydrogen peroxideisadded to an acidified solution of adichromate givesadeep blue coloured
compound ‘A’ in presence of organic solvent, which decomposesrapidly in aqueoussolutioninto'B' and
dioxygen. Compound ‘A’ can be extracted by dimethyl ether forming theadduct 'C'.
The oxidation state of themeta ionin compound ‘A’ are
(A) 3+ (B) 10 + (C) 6+ (D) 4+

The magnetic moment of compound 'B'is.
(A)2.8B.M (B)4.9B.M ©0 (D) 3.8B.M

[MULTIPLE CORRECT CHOICE TYPE]
Correct characteristics of agueoussolution of chromeaumis/are
(A) green colour
(B) acidic character
(C) givesprecipitateswith BaCl,,
(D) Produces precipitateswith excess of NaCN

Addition of non-metalslike boron, carbon and nitrogento theinterstitial voidsof atransition metal,
makesthe metal
(A) moreductile (B) lessductile (C) lessmdleable (D) morehard

Mercury isaliquid at 0°C because of
(A) very highionisation energy (B) weak metallic bonds
(C) high heat of hydration (D) high hesat of sublimation

Theionisationenergiesof trandtion eementsare
(A) lessthan p-block elements (B) morethan s-block elements
(C) lessthan s-block elements (D) morethan p-block el ements

Transition metal cations have more tendency to form complex than metal cations of s- and p-block
elements. Itisdueto

(A) availability of d-orbitalsfor bonding

(B) variable oxidation states are not shown by transition elements

(C) dl electronsarepairedind-orbitals

(D) Higher nuclear forceof attraction at their peripheral shell intrangition meta cations

Themetal (s) which does/do not formamalgam
(A) Fe (B) Pt (©) Zn (D)Ag
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Which of thefollowing statements concernwith transition metal s?

(A) Hydrated paramagnetic transition metal satsare coloured

(B) common oxidation stateis+3

(C) they show variable oxidation states, which differ by two unitsonly
(D) they canformacidic oxides

Correct statement(s) idare

(A)Acidified solution of K,Cr, O, liberatesiodinefromKI

(B) Acidified K.Cr,0O, isused asastandard sol ution for estimation of Fe** ions

(C) Inacidic medium, M = N/6 for K,Cr,0O,

(D) On heating (NH,,),Cr, O, decomposesto yield Cr, O, through an endothermic reaction

Thehighest oxidation state among transition el ementsis
(A)+7byMn (B) + 8 by Os (C) +8byRu (D) + 7 by Fe

Amphotericoxide(s) isare
(A)ALO, (B) SnO (C) ZnO (D) Fe,O,

Interstitial compoundsareformed by
(A) Co (B) Ni (C) Fe (D) Ca

Thecatalytic activity of trangition dementsisrelated totheir
(A) variableoxidation states (B) surfacearea
(C) complex formation ability (D) magnetic moment

medium ‘X’
+n e
medium ‘y’
+n,e
medium ‘ Z'
+n,e

>MnO,”

> Mn” (aq)

MnO,

MnO,

Select correct match:

(A) n, = 1; x=strongly akalinemedium

(B) n, =5, acidic medium

(C) n;=3, Neutral or weakly alkainemedium
(D) n, =1, weakly alkaline medium
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Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Intheequation: M +8CN  +2H,0+ O, — 4[M(CN),] + 40H ,themetal M is
(A)Ag (B)Au (C) Pb (D)Hg

An element of 3d-transition series showstwo oxidation statesx and y, differ by two unitsthen
(A) If x>y then compound in oxidation statex will beionic

(B) If x <y then compound in oxidation state x will beionic

(C) If x <y then compound in oxidation statey will be covalent

(D) If y<xthencompoundinoxidationstatey will be covalent

A pinchof Na,O, was added to an acidified dichromate sol ution, then observations noted are
(A) Bluecolour appearsintransient phase

(B) Orange colour directly changingto green

(C) Copiousevolution of oxygen

(D) Bluish -green precipitate

Therusting of ironisformulated asFe,O,- xH,O which involvestheformation of
(A) Fe,O, (B) Fe(OH), (C) Fe(OH), (D) Fe,0, + Fe(OH),

CuSO,(aq) + 4NH, — X, then X is

(A) [Cu(NH,), 1% (B) paramagnetic
(C) coloured (D) of amagnetic moment of 1.73BM

Amphoteric oxide(s) of Mnigare
(A) MnO,, (B)Mn;0O, (C) Mn,Q, (D)MnO

Acidified KMnO, can be decolourised by
(A) SO, (B) H,0O, (C) FeSO, (D) Fe,(SO,),

Thelanthanide contractionisresponsiblefor thefact that
(A) Zr and Hf have sameatomic sizes (B) Zr and Hf have same properties
(C) Zr and Hf havedifferent atomic sizes (D) Zr and Hf have different properties

lon(s) having non zero spin only magnetic moment:
(A) Sc3+ (B)Tis* (C) Cu?* (D) Zn?*

Colourless solutions of thefollowing four saltsare placed separately in four different test tubesand a
strip of copper isdippedin each oneof these. Which solution will turn blue?
(A) KNO, (B)AgNO, (C) Zn(NO,), (D) Hg(NO,),
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Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Which of thefollowing optioniscor rectly match ?
(A) FeSO,.White (B) FeCl,.. 6H,0O: Paegreen
(C) NiCl,,.6H,0O Green (D) 2CuCO,.Cu(OH), : Blue

Which of thefollowing compound(s) produce green col oured product on thermal decomposition.
(A) K,Cr, 0, (B) KMnO, (C) (NH,.Cr,0, (D) NH,NQ,

Quantitative conversion of K,MnO, into KMnO, can be carried out by
(A) Electrolytic oxidation of K,MnO, inacidic medium

(B) Electrolytic oxidation of K ,MnQO, inakaline medium

(C) Oxidation of K,MnQO, by chlorineinakaline medium

(D) Oxidation of K,MnQO, by Ozonein akainemedium

Theelement with maximum and minimum melting pointsinthe respectivetrangition seriesrespectively
are-
(A) CrandZn (B) MoandAg (C)MnandZn (D) Mo and Cd

add of conc. H,SO,
followed by

Crystallization R

Orange Red

N,

Na,CO, & Air ~

Fused with 0 —

yellow Pb (CH,CO0),
Solution

(ore)

> Sl
Yellow ppt.

Which of thefollowing option(s) iSare cor r ectly match.
(A)P:FeCr,O, (B) R: K,Cr,O, (C) PoCro, (D) Q: Fe(OH),

Select the CORRECT chemica changes

(A) Cu+dil.H,SO, + /20,{g) - CuSO, + H,O
(B) Cu+dil. HNO; — Cu{NO,), + N,O(g)

(C) CusO,(ag) + KCN(excess) — K,[Cu(CN),]
(D) CuSO,(aq) + NH,OH — Cu(OH),,

Which of thefollowing compound(s) undergo does/do not disproportionation in presence of SO, gas.
(A) K,MnO, (B) K,CrO, 1, (D) Hg(NO,),
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Q.37

Q.38

Q.39

Q.40

2K,Cr,0, A o 2X +Y + gz 0

2KMnO, _4 , P+Q+RT

If order of molecular weightisX >Y >Z and P> Q > R, then which of the following statement is
CORRECT regarding aboveinformation

(A) Oxidation state of central metal atomsaresamein X and P,

(B) Molecular weight of Zand Rissame

(C) Molecular weight of Qisgreater than'Y.

(D) Thecolour of Y and Pamost same

For givenreactions:
KMnO, + KOH (conc.) —> P + Q7T
Coloured

P+HO——R + sl

(excess) (purple) Brown
Correct statement(s) isare:
(A) Both areredox reactions
(B) Substance'S on heating with solid KOH in presence of KNO, produces'R'
(C) 'S'isconverted into mixed oxide on heating
(D) Atomicformof Q canconvert | (ag) intol, inacidic medium

KMnO,+ NaOH _ A Green solution —=&sSWae . purplecolour along with black residue (X)
(purple) (Hot conc.)

Which of thefollowing statement is/are cor r ect regarding aboveinformation
(A) Theoxidation state of Mnin green solutionis+6

(B) Both stepstake place through redox reaction

(C) MnO, isobtained in theformof black residue (X)

(D) Black residue (X) can oxidize NaCl into Cl,, gasinacidic medium

Correct statement is/are:

(A) Cr?* (ag) has strong reducing character.

(B) Mn3* (ag} hasoxidizing character.

(C) Co?* (aq) isstablebut it iseasily oxidized in presence of strong field ligand (SFL).
(D) CuCl undergoes disproportionation in excess of water.
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Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

When acidified CrO,?ionreactswith H,O, in the presenceof ether solvent then cor r ect statement(s)
iSare?

(A) Orangecolour of solutionturnsblue

(B) Deep blue colour isdueto formation of CrO,.OEt,

(C) Oxidation state of Cr-atomremainssameinthereaction

(D) Orange colour of solutionturnsgreen

Which of thefollowing metal sulphide(s) undergo hydrolysis?
(A) Cr,S, (B)ALS, (C)MgS (D) FeS

Which of thegenera properties are common among group 2" el ements and 4f serieselements?
(A) Abundancein earth crust

(B) Evolution of H, gasonreactionwith dil HCI

(C) Formation of oxide and nitride when reactswith air

(D) Aqueous solution reactswith HCI

K,CrO, reactswithwhich of thefollowing reagents

(A)dil. H,SO, + H,0, (B) KOH solution+1 (aq.)

(C) AgNO, (D) SO, gas

Reduction of themeta centrein aqueouspermanganateioninvolves

(A) 3eectronsin neutral medium (B) 1electronin strongly basic medium (pH > 11)

(C) 3dectronsinakainemedium (D) 5eectronsinacidic medium

Whichoneof thefollowingionic specieswill impart colour to an aqueous solution?
(A) Ti** (a0) (B) Cu* (a0) (C) Zn** (an) (D) Cr®* (aq)

[MATCH THE COLUMN]

Column-I Column-I1
(A)  [Sc(H0)(l%* (P)  Paramagneticcomplex
(B)  [Fe(H,0)(l** (Q)  Diamagneticcomplex
(C)  [Co(H,0)* (R)  Coloured complex
(D)  [Cr(H,0)* (S  Colourlesscomplex

(M Inner orbital complex
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Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Column-| Column-I|
(A)  Highestdendity P Os
(B) Colourlesssdts (Q Cr
(C©)  Maximummeagnetic moment R 2n
(D)  Variableoxidationstate ) Mn
Column-| Column-I|
(A)  Colouredion (3] Cu*
B) un=173B.M. (Q Cu*
(C)  d¥configuration (R Fe**
(D)  Morethan 3unpaired e ectrons ) Mn?2*
Column-| Column-I|
(A)  2Zn P d-block metal
(B) Cu (Q)  Coinagemetd
) Ag (R Nativemeta
(D) Fe ) Trangtiond meta
[INTEGER TYPE]
Cal cul ate difference between oxidati on state of chromium (Cr) in blue and green coloured chromium

speciesformed during thefollowing given transformation.

CrO,#(ag) __H20,/H" | Bluesolution __on standing . Green solution

Total number of speciesthat can be oxidized by acidic permanganateion (MnO, /H*)
I, Fe**, CO,, C,0,%, $*, SO,>, NO, , PO,*, SO,*~.

Find total number of bond anglesin Cr, 0%~ ionwhich are greater than 109°28
Find total number of processwhich has positive value of standard €l ectrode potentia
Cr2*/Cr3*, Mn?t/Mn3*,  FelFe*, Cu/Cu?, Fe/Fe3*

Sn/Sn?, Cr/Crs*, AgAgH Fe3t/Fe

Theoxidation state of CrinK,CrO,.

Find total no. of oxideswhich act asan acid on reacting with NaOH.
ZnO, MnO, Mn, O, CrO,, MnO,, Cr,O,, TiO
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Q.57 Findtota no.of moleof I required to reduce 1 mole K,Cr,O, inacidic medium

Q.58 Findtotal no. of ions/molecules which aretetrahedra in shape.
MnO,, MnO,?, CrO,, CrO,Cl,, Zn(OH), 2, NiCl,, Ni(CO),

Q.59 Sdecttotal no. of ionswhich aredisproportionatein agueous medium.
Cu*,Au*, Zn*2, Hg,*?

Q.60 Findtotal no. of ionswhichare paramagneticin nature.
Sc3*, Tid*, V*3, Cr*8, Mn*2, Fe*2, Co*2, Ni*?, Cu*, Zn*2

Q.61 Findtota no. of ionswhose agueous solutioniscoloured.
Sc3, Tidt, V*3, Cr*3, Mn*2, Fe*?, Co*?, Ni*2, Cu*?, Zn*?

Q.62 Findtotal number of metalswhich showsvariably valency. Na, Zn, Fe, Cu, Hg, Cd, Au, Cr, Mn
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[ANSWER KEY]

EXERCISE-1

Q1 B Q2 A Q3 B Q4 A Q5 B
Q6 D Q7 A Q8 B Q9 A Q.10 A
Q11 B Q12 A Q13 B Q.14 B Q.15 A
Q.16 B Q.17 D Q.18 B Q19 C Q.20 A
Q21 B Q22 A Q23 D Q.24 A Q.25 D
Q.26 A Q.27 B Q.28 A Q29 C Q30 C
Q31 D Q32 C Q33 B Q34 C Q.35 A
Q36 C Q37 D Q38 C Q.39 A Q.40 A
Q41 B Q42 C Q43 B Q44 A Q45 B
Q.46 B Q47 C Q48 C Q49 C Q50 C
Q51 A Q52 A Q53 C Q54 D Q55 D
Q.56 D Q57 C Q58 D Q59 A Q.60 B
Q61 C Q.62 A Q63 C Q.64 A Q.65 C
Q.66 C Q.67 A Q.68 D Q.69 C Q70 D
Q71 A Q72 C Q73 C Q.74 A Q75 D
Q.76 C Q.77 A Q.78 D Q.79 B Q.80 D
Q81 B Q82 C Q.83 B Q.84 B Q.85 B
Q.86 D Q.87 B Q.88 A Q.89 B Q.90 B
Q91 A Q92 B Q93 C Q94 C Q.95 B
Q.9 C Q97 C Q.98 A Q.99 D Q.100 D
Q.101 D Q.102 B Q.103 B Q.104 D
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