C-3: Co-ordination Compounds, Metallurgy, d-block elements, Remaining p-block elements

1.

Match the column-I and column-II -

Column-I Column-II

1. Froth flotation process a. Based on density differ-
ence between ore and
impurities

b. Based on preferential
wettability of ore particles
and impurities

¢. Based on adding of a sub-

I1. Hydrolic washing

I11. Electro magnetic

separation stance which react with ore
component so that compo-
nent separate easily

IV. Leaching d. Based on magnetic prop-

erties of component
(1)I-b;II-a;IlI-d;IV-c
(2)I-a;II-b; IlI-d;IV-c
(3)I-b;II-a;IlI-c;IV-d
@) I-d;II-b;IlI-a;IV-cC
Which of the following statements is correct?
(1) Geometrical isomerism is not observed in complexes of
C.N.4 having tetrahedral geometry
(2) Square planar complexes generally do not show
geometrical isomerism
(3) The square planar complex of general formula Ma,b or
Mab, exhibits cis—trans isomerism
(4) The platinum glycinato complex, [Pt(Gly),] does not
show geometrical isomerism
Actinoids show wide range of oxidation states than
lanthenoids due to :
(1) Minimum energy gap b/w 7s and 6d.
(2) Minimum energy gap b/w 7s and 5f.
(3) Minimum energy gap b/w 6s and 5d.
(4) Minimum energy gap b/w 6s and 4f.
In the isoelectronic series of metal carbonyl, the C-O bond
strength is expected to increase in the order
(1) [MN(CO),]*<[Cr(CO)]<IV(CO) I
(2) [V(CO)I"<[Cr(CO) < [Mn(CO)I*
(3) [V(CO)I"<[Mn(CO),]*<[Cr(CO),]
(4) [Cr(CO)]<[MN(CO),T* <[V(CO) I
Which one of the following square planar complex will be
able to show cis-trans isomerism -

(1)Ma,b (2)M(aa), (3)Mabcd (4)Ma,
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(1) [Mn(CO),]*<[Cr(CO)I<[V(CO) I

(2) [V(CO),I"<[Cr(CO)]<[Mn(CO).]"

(3) [V(CO),I"<[Mn(CO),]" <[Cr(CO),]

(4) [Cr(CO),1<[Mn(CO),I*<[V(CO)I"
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6.

10.

The 3d elements show variable oxidation states because
the energies of the following sets of orbitals are almost
similar-

(1) ns, (n—1)d
3) (n-1)s,nd

(2)ns, nd
(4)np, (n —1)d

Match the Column-I and Column-II

Column-I Column-II

Metal Common method of
extraction

I. Aluminium a. Roasting followed by re
duction with coke

II. Iron b. Partially Roasting of
sulphide and reduction

IT1. Copper ¢. Reduction of the oxide
with CO and coke in Blast
furnace

IV. Zinc d. Electrolysis of Al,O; dis-

solved in molten Na,AlF,
(1)I-d;II-cII-b;IV-a
(2)I-d;II-b;III-a;IV-cC
3)I-cIlI-b;III-a;IV-d
@) I-gll-a;III-b;IV-cC
The method of zone refining of metals is based on the
principle of:
(1) Greater mobility of the pure metal than that of impurity.
(2) Higher melting point of the impurity than that of the
pure metal.
(3) Greater noble character of the solid metal than that of
the impurity
(4) Greater solubility of the impurity in the molten state
than in the solid

In the 3d series the enthalpy of atomization of zincis the
lowest (126 kJ mol™), because ?

(1) Ithavestronger interatomicatinteraction

(2) Ithave high melting point

(3) It have high degreeofionization

(4) Weak metallicbond

Which of the following Lanthenoid show +4 oxidation state
(1) Lu 2)Gd
(3)Ce (4) Eu
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12.

13.

14.
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16.
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Form the stability constant (hypothetical values), given below,
predict which is the reaction containing strongest ligand-

(1) Cu®* + 4NH, == [Cu(NH,),]*" , K = 4.5 x 10"

4

(2) Cuz* 4CN™ === [CU(CN),]>", K = 2.0 x 107
(3) Cu?* + 2en == [Cu(en),]** , K = 3.0 x 10"

(4) Cu** +4H,0 == [Cu(H,0),]*" ,K=9.5 x 10°
Inthe context of the Hall - Heroult process for the extraction
of Al, which of the following statements is false -

(1) Na,AlF, serves as the electrolyte.

(2) CO and CO, are produced in this process.

(3) ALO, is mixed with CaF, and Na,AlF, which lowers the
melting point of the mixture and brings conductivity.

(4) A** is reduced at the cathode to from Al

Which complex will show optical isomerism -
(1) [Co(NH,) I** (2) [Pt(NH,),Br] NO,
(3) [Cr(en),]Cl, (4) [Ni(CN),1*

Extraction of metal from the ore cassiterite involves

(1) carbon reduction of an oxide ore

(2) self-reduction of a sulphide ore

(3) removal of copper impurity

(4) removal of iron impurity

Which of the following process is used for purification of Ni
(1) Baeyer process (2) Mond process

(3) Hall process (4) None of these

Which of the following order of synergic bonding is correct
(1) [Ti(CO)G]‘2 < [V(CO)G]‘1 <[Cr(CO)¢] < [Mn(CO)eI*
(2) [Ti(CO)G]‘2 > [V(CO)G]‘1 >[Cr(CO)g] > [Mn(CO)eI*
3) [Ti(CO)G]‘2 < [V(CO)G]‘1 <[Cr(CO)g] > [Mn(CO)cI*
4 [Ti(CO)G]‘2 > [V(CO)G]‘1 <[Cr(CO)¢] < [Mn(CO)eI*
Consider the following reaction :

P, + SOCI, —2— Chloride of phosphorus —"22
Oxy acid of phosphorus + white fumes
On the given information, chloride of phosphorus and oxy
acid are respectively
(1) PCl;and H,PO,
(2) PCl; and H,PO,
3) PCI5 and H,PO,
(4) PCl;and H,PO,
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18. Which of the following statement is incorrect-

(a) Cyanocobalamin is vitamin B, and it is a complex of
Co?+,

(b) Insulin is a hormone and it is a complex of Fe2+,

(c) Carboxypeptidase A is an enzyme and it is a complex of
Mg2+,

(d) Haemoglobin is the red pigment of blood and it is a

complex of Fe2+,
(l)aandd (2)cand d
(3)onlyb (4)bandc

(Q. 19-20) Consider the following ellinghan diagram
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21.

give the answer of following question

Which of the following reaction is not possible above 500°C
temperature.

(1) FeO + C—> Fe+ CO (2)Co,+C—2CO
(3)FeO + CO —» Fe+ CO,  (4) Noneof these

Incorrect statement is -

(1) CO is best reducing agent before 500°C

(2) CO, is more stable than CO before 500°C

(3) Reduction of FeO is not possible by CO before 500°C
(4) Coke is more sensitive towards O, above 500°C

In general, the transition elements exhibit their highest
oxidation states in their compounds with elements like—
e (2)s
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22.

23.
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Which of the following mixture is used in Holme's signal :
(1) Ca,P, and Ca,(PO,),

(2) CaC, and CaCl,

(3) Ca,P, and CaC,

(4) None of these

EAN of the elements (*) are equal in:

(1) [N (C0),], [ Fe (CN)gI*
(2) [Ni (en),P*, [ Fe (H,0),*
(3) [ Co (CN)gI*, [ Fe (CN), >

(4) [N (en), 1%, [Sc (H,0)g™*

Which of the following oxy acid of Phosphorus contain P-H
bond -

(1) Phosphonic acid H,PO,

(2) Phosphinic acid H,PO,,

(3) Pyrophosphorus acid H 4P,0x

(4) All of these

Choose the incorrect statements -

(1) complex tetracarbonyl Nickel (0) shows back bonding
(2) Overall formation constant of a complex [Cu(NH,) 4]2+
ionis 2.1 x 10%3 then dissociation constant of the complex
will be 4.76 x 10714,

(3) IUPAC name of Hg[Co(SCN), ] is mercury tetrathiocynato
cobaltate (IIT)

(4) trans [CrCl.(ox),]*" is optically active.

Which of the following statement is incorrect about ozone
(1) Ozone is allotropic form of oxygen

(2) Ozone is bent molecule

(3) O-0 bond length is identical

(4) Ozone is paramagnetic

Which of the following does not belong to 3d series of
transition elements—
(1) Titanium

(3) Palladium

Matte contains -

(1) Cuprous sulphide and ferrous sulphide

(2) Cuprous sulphide and little ferrous sulphide

(3) Little cuprous sulphide and high amount of ferrous sulphide
(4) All of these

(2) Iron
(4) Vanadium
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29.

30.
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32.

33.

34.

Which of the following species act as bleaching agent due
to their reducing nature :

(1) moist HCI

(2) moist SO,

(3) moist Cl,

(4) 0,

Which of the following is correctly matched?

(1) [Fe(CN)]* and [Fe(CN)]*~ — both are octahedral and
diamagnetic with d?sp> hybridisation of Fe

(2) [Ni(CO),] and [Ni(CN)4]2‘ — both are tetrahedral and
diamagnetic with sp? hybridisation Ni

(3) Ni(CO), and [Co(CO),]” — both are tetrahedral and
diamagnetic

4) [Co(H20)6]3+ and [Cr(H20)6]3+ — both are
paramagnetic with d’sp hybridisation of metal

Negative oxidation state of sulphur is found in :

(1)H,S0,
(2) H,S0,
(3)H,S,0,
(4)H,S,0,
Fac and Mer isomerism is associated with which of the
following general formula?

(1) [M(aa),] (2) [M(aa),]

(3) [Mabcd] (4) [Ma,b.]

Which of the following statements are true (or) false:

(i) [Cr(NH;)(] [Cr(CN)¢] and [Cr (NH;), (CN),] [Cr(NH;),
(CN),] are coordination isomers.

(i) [Cr(py), (H,0), Cl,] Cl and [Cr(py), (H,O)CI;] H,O are
ionisation and hydrate isomers

(ii)[Pt (NH,), Br,] Cl, and [Pt (NH,),Cl,] Br, are linkage
isomers

(iv) The hybridisation state of Ni in [Ni(CN),]"2is dsp?

(1) TTFT (2) FTFT

(3) TTFF (4) TFFT

The number of unpaired electrons in d®, low spin, octahedral
complex is—
(1)4 (2)2

)1 (40
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(2) ™ SO,

(3)Tal,

(4) 0,

i TE gAfed §-

(1) [Fe(CN)]* @@ [Fe(CN)*” — <l sTewerhid,
gfagreenta, Fe 1 d2sp’ Hemm

(2) [Ni(CO),] 1 [Ni(CN), 1> — <l =igoheteh =, Hfcrefrerehi=t
eI Ni =1 sp® HehToT

(3) Ni(CO), e [Co(CO),]” — =il =Igeetehi=l qell Hcrerarehi

(4) [Co(H,0)I** et [Cr(H,0) I — i STTgwIehl= e
T A1 d?sp> TR

= § 9 8 Al o7t B TowL ol ST Sk
FOCHF & —

(1)H,S0,

(2) H,50,

3) H25206

(4)H,5,0,

Fac = Mer SHTeRISRT F&f1d S St 31 AT 93 37

(1) [M(aa),] (2) [M(aa),]

(3) [Mabcd] (4) [Ma,b,]

T H @ R e G (T) @19 o (F) B-

(i) [Cr(NH;),] [Cr(CN),] AR [Cr (NH;), (CN),] [Cr(NH,),
(CN),] 3 STEwTSIR TR 3

(i) [Cr(py), (H,0), CL,1Cl BﬁT[Cr(py)2 (H,0)CL,] H,0 A=
o SerErST FHEEE! §

(iii)[Pt (NH,), Br,] Cl, 3R [Pt (NH,),Cl,] Br, it Sme=el &

(iv) [Ni(CN), ]2 Ni o1 Sehor dsp? &
(1) TTFT (2) FTFT
(3) TTFF (4) TFFT
o =sRuT, sTgweTeRta d° fomams arel Sigpe o oTgfiad s
I G-
(1)4 (2)2

A1 (40




iy AR

35.

36.

37.

38.

30.
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The crystal field stabilisation energy of [Co(NH,)]Cl, is

(1)-7.24, (2)-0.44,
(3)-2.44, (4)-3.64,

How may moles of AgCl would be obtained, when 100 ml
of 0.1 M Co(NH,).Cl, is treated with excess of ANO,?
(1)0.01 (2)0.02

(3)0.03 (4) none

Which of the following statements about Fe(CO), is correct—
(1) Itis paramagnetic and high spin complex

(2) Itis diamagnetic and high spin complex

(3) Itis diamagnetic and low spin complex

(4) It is paramagnetic and low spin complex

Mn?* forms a complex with Br~ion. The magnetic moment
of the complex is 5.92 B.M. What could not be the probable
formula and geometry of the complex?

(1) [MnBr,]*, octahedral

(2) [MnBr,]*", square planar

(3) [MnBr,]*, tetrahedral

(4) [MnBr,]*", trigonal bipyramidal

One mole of the complex Co(NH,).Cl,, gives 3 moles of
ions on dissolution in water. One mole of the same com-
plex reacts with two moles of AgNO; solution to yield two
moles of AgCI(s). The structure of the complex is:

(1) [Co(NH,)CIICL,

(2) [Co(NH,),CL, 1. 2NH,

(3) [Co(NH,),C1,]CI.NH,

(4) [Co(NH,),CIICL,. NH,

Incorrect statmentis —

(1) Transition metal and their compounds act as catalyst
due to variable oxidation state

(2) Interstitial compounds retain their conductivity

(3) Transition metals from number of alloy due to very

similar atomic size
(4) None of these

Lowest melting point is
(1) Mn (2) Fe
(€A 4)Co
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42.

43.

45.

The maximum temperature obtained in the....region of the
blast furnace used in extraction of iron:-

(1) Reduction (2) Combustion

(3) Fusion (4) Slag formation

Geometry, hybridisation and magnetic moment of the ions
[Ni(CN), ", [MnBr,]*~ and [FeF ]* respectively are—

(1) tetrahedral, square planar, octahedral : sp?, dsp?, sp>d®
:5.9,0,4.9

(2) tetrahedral, square planar, octahedral : dsp?, sp?, sp>d®
:0,5.9,4.9

(3) square planar, tetrahedral, octahedral : dsp?, sp?, d’sp
:5.9,4.9,0

(4) square planar, tetrahedral, octahedral : dsp?, sp?, sp>d®
:0,5.9,4.9

Consider the following statements :

According the Werner's theory-

(a) Ligands are connected to the metal ions by covalent
bonds

(b) Secondary valencies have directional properties

(c) Secondary valencies are non—ionisable

Of these statements—

(1) a, b, and c are correct (2) b and c are correct

(3) aand c are correct (4) aand b are correct
In an octahedral crystal field, the tzg orbitals are
(1) Reaised in energy by 0.4 A,

(2) Lowered in energy by 0.4 A,

(3) Raised inenergy b 0.6 A

(4) Lowered in energy by 0.6 A,

42.

43.

45.

R % Fredor §, SwaH qrg, o 99t % ... 89 § WA
feran < % -

OEEESE] (2) <=

(3) e (4) wrgae faror

[Ni(CN), 1%, [MnBr, 1> = [FeF ]* ¥ Serfiet, Setor, werhia
T[0T % A Sh9T; T-

(1) TTREAHRE, TTEHAC, AFHAR : sp°, dsp?, sp>d?
5.9,0,4.9

(2) TTRCTHRE, TTEHAC, ATHAH : dsp?, sp°, sp>d? :
0,5.9,49

(3) TTETAE™, SISReTR I, AFHEH : dsp?, sp°, d’sp :
5.9,4.9,0

(4) TTETAE™, TSR, AFHEH : dsp?, sp°, sp>d? :
0,5.9,49

IR fagT % STgER 3 weml W fammr wifsm-

(a) Torii=s o1g oToF @ HedaIsTsh 51 g1 sifed 8id §

(b) Tediares GarsThanstl =t Tagmenes 701 g &
(c) fgtaer HarsreRary strafa gt @
TAFHIN AT -

(1)a, b, dcEa? (Q)bacHa?
(3)adcHa (4)adbEa®
STEHTRTT foheeet & | t, haeh -

(1) 0.4 A, Fe1 # agd §

(2) 0.4 A, ZsT # w2t §

(3) 0.6 A, Fw1 # agd ¥

(4) 0.6 A, T w2t §




12.

14.
17.

26.
29.

(I) Froth Floatation — difference in wetting properties
(IT) Hydrullic washing — difference in density
(I1T) Magnetic isolation — difference in Megnetic properties
(IV) Leaching — Used a suitable chemical
Due to synergic effect -
C -0 bond order {
Synergic effect o ove charge
eve charge
Order of synergic effect = V- > Cr® > Mn*
Order of C-0 bond strength = V- < Cr® < Mn*
Enthalpy of atomisation « metallic bond strength
In hall Herout process Al,O,, CaF, and Na AlF, are used as
electrolytes
Cassiterite = SnO,
P,+8S0Cl, __4 ,4PCl, +4S,Cl, +4S0,
PCl,+3H,0 ___, H,PO, +3HCl
Ozone is a diamagnetic gas.
SO,+2H,0——» H,SO, + 2[H]
moist
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