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CHEMISTRY

BOOKS - U-LIKE CHEMISTRY (HINGLISH)

COORDINATION COMPOUNDS

Ncert Intext Questions

1. Write the formulas for the following coordination compounds :

Tetraamminediaquacobalt(lll) chloride

o View Text Solution

2. Write the formulas for the following coordination compounds :

Potassium tetracyanonickelate(ll)

| ° View Text Solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_S9pDa1oeZgMY
https://dl.doubtnut.com/l/_HfHbDKQ8ak3k

3. Write the formulas for the following coordination compounds :

Tris(ethane-1, 2-diamine)chromium(lll) chloride

° View Text Solution

4. Write the formulas for the following coordination compounds :

Amminebromidochloridonitrito-N-platinate(ll)

o View Text Solution

5. Write the formulas for the following coordination compounds :

Dichloridobis(ethane-1, 2-diamine)platinum(IV) nitrate

° View Text Solution



https://dl.doubtnut.com/l/_HfHbDKQ8ak3k
https://dl.doubtnut.com/l/_IDtYhsITxsHV
https://dl.doubtnut.com/l/_KKj08EjjuTRE
https://dl.doubtnut.com/l/_t8XVjoKHfVcZ

6. Write the formulas for the following coordination compounds :

Iron () hexacyanoferrate(ll)

o View Text Solution

7. Write the IUPAC names of the following coordination compounds :

[CO(NH3)6} Clg

° View Text Solution

8. Write the IUPAC names of the following coordination compounds :

[CO(NHg)scl} Clz

° View Text Solution

9. Write the IUPAC names of the following coordination compounds :

K;3[Fe(CN)]


https://dl.doubtnut.com/l/_2DGb2c49PXJa
https://dl.doubtnut.com/l/_ldNtfchRBDKH
https://dl.doubtnut.com/l/_LFdFpfM3SxdX
https://dl.doubtnut.com/l/_4MUg6jr52HD7

° View Text Solution

10. Write the IUPAC names of the following coordination compounds :

K3[Fe(Cy04),]

o View Text Solution

11. Write the IUPAC names of the following coordination compounds :

K,[PdCl,]

° View Text Solution

12. Write the IUPAC names of the following coordination compounds :

[Pt(NH;),Cl(NH,CHj3)|Cl

° View Text Solution



https://dl.doubtnut.com/l/_4MUg6jr52HD7
https://dl.doubtnut.com/l/_OWhWz7bCN8oq
https://dl.doubtnut.com/l/_Ns4q4waoDYyl
https://dl.doubtnut.com/l/_Hg1iw4qqUWqE

13. Indicate the types of isomerism exhibited by the following
complexes and draw the structures for these isomers :

K [Cr(H;0),(C504),]

o View Text Solution

14. Indicate the types of isomerism exhibited by the following
complexes and draw the structures for these isomers :

[Co(en),]Cls

o View Text Solution

15. Indicate the types of isomerism exhibited by the following
complexes and draw the structures for these isomers :

[Co(NH3),(NO,)|(NOs),

o View Text Solution



https://dl.doubtnut.com/l/_dlNWez3ytw8O
https://dl.doubtnut.com/l/_LoecsSxk15MZ
https://dl.doubtnut.com/l/_76AJFOMmn3fv
https://dl.doubtnut.com/l/_lQo1iGWmiqkk

16. Indicate the types of isomerism exhibited by the following
complexes and draw the structures for these isomers :

[Pt(NH3)(H,0)Cly]

o View Text Solution

17. Give evidence that [Co(NHj3);Cl] SOy and [Co(NHs),50,]Cl are

ionisation isomers.

° View Text Solution

18. Explain on the basis of valence bond theory that [Nz'(CN)LJZ_ ion
with square planar structure is diamagnetic and the [NiC’l4]2_ ion

with tetrahedral geometry is paramagnetic.

° View Text Solution



https://dl.doubtnut.com/l/_lQo1iGWmiqkk
https://dl.doubtnut.com/l/_ASYGivLQHkdg
https://dl.doubtnut.com/l/_lv0AeURbsmpE

19.[NiCl,]*~ is paramagnetic while [Ni(CO),] is dimagnetic though

both are tetrahedral. Why?

° View Text Solution

20. [Fe(HzO)ﬁ]gJr is strongly paramagnetic whereas [Fe(CN)6]3_ is

weakly paramagnetic. Explain.

o View Text Solution

21. Explain [CO(NH;;,)S]?’Jr is an inner orbital complex whereas

[Ni(NH?,)G}ZjL is an outer orbital complex.

° View Text Solution

22. Predict the number of unpaired electrons in the square planar

[Pt(CN),] " jon.


https://dl.doubtnut.com/l/_j5xo3CVPoJmW
https://dl.doubtnut.com/l/_2gIDMeXDvfgv
https://dl.doubtnut.com/l/_xeC4G2jYdWHR
https://dl.doubtnut.com/l/_CIqhe9gjPkWw

° View Text Solution

23. The hexaaquo manganese (ll) ion contains five unpaired electrons
while the hexacyanoion contains only one unpaired electron. Explain

using Crystal Field Theory.

° View Text Solution

24. Calculate the overall complex dissociation equilibrium constant for

the Cu(NH3)Z+ ion, given that B, for this complex is 2.1 x 10",

o View Text Solution

Ncert Textbook Exercises

1. FeSO, solution mixed with (NH,),S0O, solution in 1: 1 molar ratio

gives the test of Fe?™ ion but CuSO, solution mixed with aqueous


https://dl.doubtnut.com/l/_CIqhe9gjPkWw
https://dl.doubtnut.com/l/_ui3kX8HUFMFw
https://dl.doubtnut.com/l/_JxZN4KDXoN4m
https://dl.doubtnut.com/l/_KA70IOsxWlrR

ammonia in 1: 4 molar ratio does not give the test of Cu?" ion.

Explain, why ?

° View Text Solution

2. What is meant by unidentate, didentate and ambidentate ligands ?

Give two examples for each.

o View Text Solution

3. Specify the oxidation numbers of the metals in the following

coordination entities :

2+

[Co(H,0)(CN)(en),]

° View Text Solution

4. Specify the oxidation numbers of the metals in the following

coordination entities :


https://dl.doubtnut.com/l/_KA70IOsxWlrR
https://dl.doubtnut.com/l/_qcAWUzwmjqQb
https://dl.doubtnut.com/l/_8dcZRwtezSgn
https://dl.doubtnut.com/l/_hBipfM6GsrMD

[PtCl,)*~

o View Text Solution

5. Specify the oxidation numbers of the metals in the following
coordination entities :

[CT(NH3)3Cl3}

° View Text Solution

6. Specify the oxidation numbers of the metals in the following

coordination entities :

[CoBrz (en)ﬂ -

° View Text Solution

7. Specify the oxidation numbers of the metals in the following

coordination entities :


https://dl.doubtnut.com/l/_hBipfM6GsrMD
https://dl.doubtnut.com/l/_GhPjFteOPDT9
https://dl.doubtnut.com/l/_uW4jX6Ht2A4w
https://dl.doubtnut.com/l/_p0W2Dma3dJ4f

K;3[Fe(CN)g]

o View Text Solution

8. Using IUPAC norms write the formulas for the following:

Tetrahydroxozincate(ll)

o View Text Solution

9. Using IUPAC norms write the formulas for the following:

Potassium tetrachloridopalladate(ll)

° View Text Solution

10. Using IUPAC norms write the formulas for the following:

Diamminedichloridoplatinum(il)

o View Text Solution



https://dl.doubtnut.com/l/_p0W2Dma3dJ4f
https://dl.doubtnut.com/l/_wWPibxvI8vNc
https://dl.doubtnut.com/l/_aC0OUKVXlXjE
https://dl.doubtnut.com/l/_gQtMiDsK1Snw

11. Using IUPAC norms write the formulas for the following:

Potassium tetracyanonickelate(ll)

o View Text Solution

12. Using IUPAC norms write the formulas for the following:

Pentaamminenitrito-O-cobalt(lIl)

° View Text Solution

13. Using IUPAC norms write the formulas for the following:

Hexaamminecobalt(lll) sulphate

° View Text Solution



https://dl.doubtnut.com/l/_gQtMiDsK1Snw
https://dl.doubtnut.com/l/_y0P3zk62jJAV
https://dl.doubtnut.com/l/_bdjpM69fdksS
https://dl.doubtnut.com/l/_bjnfaidxho8h

14. Using IUPAC norms write the formulas for the following:

Potassium trioxalatochromate(lll)

° View Text Solution

15. Using IUPAC norms write the formulas for the following:

Hexaammineplatinum(IV)

o View Text Solution

16. Using IUPAC norms write the formulas for the following:

Tetrabromidocuprate(ll)

° View Text Solution

17. Using IUPAC norms write the formulas for the following:

Pentaamminenitrito-N-cobalt(lIl)


https://dl.doubtnut.com/l/_qwoFHyg4M0KJ
https://dl.doubtnut.com/l/_QijEFfLjbJ8X
https://dl.doubtnut.com/l/_H3Asy7y6VwnZ
https://dl.doubtnut.com/l/_EMLzdwH4WzQh

° View Text Solution

18. Using IUPAC norms, write the systematic names of the following:

[Co(NHs)]Cly

o View Text Solution

19. Using IUPAC norms, write the systematic names of the following:

[Pt(NHs),Cl(NH,CH;)]|Cl

° View Text Solution

20. Using IUPAC norms, write the systematic names of the following:

[Ti(H,0),]*"

° View Text Solution



https://dl.doubtnut.com/l/_EMLzdwH4WzQh
https://dl.doubtnut.com/l/_Ko5VPvho5tl1
https://dl.doubtnut.com/l/_AWsbTtamAT3f
https://dl.doubtnut.com/l/_bScnOnxGTWrn

21. Using IUPAC norms, write the systematic names of the following:

o View Text Solution

22. Using IUPAC norms, write the systematic names of the following:

[Mn(H,0),)*"

° View Text Solution

23. Using IUPAC norms, write the systematic names of the following:

[NiCl,)*~

° View Text Solution

24.Using IUPAC norms, write the systematic names of the following:

[Ni(NHs),|Cl,


https://dl.doubtnut.com/l/_iIvUjYngiwEt
https://dl.doubtnut.com/l/_Q0FDKNVsNm59
https://dl.doubtnut.com/l/_FNOiEk4HSlye
https://dl.doubtnut.com/l/_esZtDT45rVtl

° View Text Solution

25. Using IUPAC norms, write the systematic names of the following:

[Co(e")s] .

o View Text Solution

26. Using IUPAC norms, write the systematic names of the following:

[Ni(CO),]

° View Text Solution

27. How many geometrical isomers are possible in the following
coordination entities ?

[Cr(Cy04),)° "

° View Text Solution



https://dl.doubtnut.com/l/_esZtDT45rVtl
https://dl.doubtnut.com/l/_C9u5OYKaYmKX
https://dl.doubtnut.com/l/_UIImrB9MTcYC
https://dl.doubtnut.com/l/_wPeP4NuUCKCy

28. How many geometrical isomers are possible in the following
coordination entities ?

[Co(NH3),Cls]

o View Text Solution

29. Draw the structures of optical isomers of :

[Cr(Cy04),)° "

° View Text Solution

30. Draw the structures of optical isomers of :

[PtCly(en),] 2t

° View Text Solution



https://dl.doubtnut.com/l/_PaXT1kUDUiy0
https://dl.doubtnut.com/l/_yyXMsu9MfM0A
https://dl.doubtnut.com/l/_n4hIVMVgEK5l

31. Draw the structures of optical isomers of :

[Cr(NH;),Cly(en)]

° View Text Solution

32. Draw all the isomers (geometrical and optical) of :

[CoCly(en),] "

° View Text Solution

33. Draw all the isomers (geometrical and optical) of :

[Co(NH;)Cl(en),)*™

o View Text Solution

34.Draw all the isomers (geometrical and optical) of :

[Co(NH3),Cly(en)] "


https://dl.doubtnut.com/l/_a5jEeUliruHY
https://dl.doubtnut.com/l/_cjznzDygsDjf
https://dl.doubtnut.com/l/_qyGJbRyn2kUl
https://dl.doubtnut.com/l/_vwtU2LHIpY66

° View Text Solution

35. Write all the geometrical isomers of [Pt(NHj3)(Br)(Cl)(py)] and

how many of these will exhibit optical isomers ?

o View Text Solution

36. Aqueous copper sulphate solution (blue in colour) gives :
(i) a green precipitate with aqueous potassium fluoride and
(i) a bright green solution with aqueous potassium chloride.

Explain these experimental results.

° View Text Solution

37. What is the coordination entity formed when excess of aqueous

KCN is added to an aqueous solution of copper sulphate ? Why is it


https://dl.doubtnut.com/l/_vwtU2LHIpY66
https://dl.doubtnut.com/l/_GnE29pe9UF67
https://dl.doubtnut.com/l/_M4jpECmaINKa
https://dl.doubtnut.com/l/_qyeXy75O7KdC

that no precipitate of copper sulphide is obtained when H5S (g) is

passed through this solution ?

° View Text Solution

38. Discuss the nature of bonding in the following coordination entities
on the basis of Valence Bond Theory :

Fe(CN),]"~

° View Text Solution

39. Discuss the nature of bonding in the following coordination entities

on the basis of Valence Bond Theory :

[FeFg)®~

o View Text Solution



https://dl.doubtnut.com/l/_qyeXy75O7KdC
https://dl.doubtnut.com/l/_BY5xaPhbNcST
https://dl.doubtnut.com/l/_OgaibaRwpuYh

40. Discuss the nature of bonding in the following coordination

entities on the basis of Valence Bond Theory :

[00(0204)3)]3_

o View Text Solution

41. Discuss the nature of bonding in the following coordination entities
on the basis of Valence Bond Theory :

[CoFg]’~

o View Text Solution

42. What is spectrochemical series ? Explain the difference between a

weak field ligand and a strong field ligand.

° View Text Solution



https://dl.doubtnut.com/l/_qvYDHlWUAlxn
https://dl.doubtnut.com/l/_7JfHu39hbHGp
https://dl.doubtnut.com/l/_xWJ3GcnM9YOS

43. What is crystal field splitting energy ? How does the magnitude of
A, decide the actual configuration of d-orbitals in a coordination

entity ?

o View Text Solution

44. [Cr(NHy)g]"" is paramagnetic while [Ni(CN),]" s

diamagnetic. Explain, why ?

° View Text Solution

45. A solution of [N'L'(HzO)ﬁ]2Jr is green but a solution of

[Ni(CN),] *~ is colourless. Explain.

° View Text Solution



https://dl.doubtnut.com/l/_EB3MjYiDogEI
https://dl.doubtnut.com/l/_UcAjm9TI2hXF
https://dl.doubtnut.com/l/_ni2FQuo8VAsu

46. [Fe(C’N)Gr_ and [Fe(H2O)6}2+ are of different colours in dilute

solutions. Why ?

° View Text Solution

47. Give the oxidation state, d-orbital occupation and coordination
number of the central metal ion in the following complexes:
I) K3 [00(0204)3] (II) (NH4)2[COF4]

(iii) cis-[Cr(en),Cly| Cl (iv) [Mn(H,0)4] SO,

o View Text Solution

48. Write down the IUPAC name for each of the following complexes
and indicate the oxidation state, electronic configuration and
coordination number. Also give stereochemistry and magnetic moment
of the complex:

K[Cr(H,0),(C504),]-3H,0

{ . 1


https://dl.doubtnut.com/l/_UbDs4RnAfQyA
https://dl.doubtnut.com/l/_P4LxNGBTT2XE
https://dl.doubtnut.com/l/_fkXIDNAUf4sM

| o View Text Solution

49. Write down the IUPAC name for each of the following complexes
and indicate the oxidation state, electronic configuration and
coordination number. Also give stereochemistry and magnetic moment

of the complex:

C’I’Clg (py)3

° View Text Solution

50. Write down the IUPAC name for each of the following complexes
and indicate the oxidation state, electronic configuration and
coordination number. Also give stereochemistry and magnetic moment
of the complex:

[CO(NH3)5C” Cl2

° View Text Solution



https://dl.doubtnut.com/l/_fkXIDNAUf4sM
https://dl.doubtnut.com/l/_TQsuYgy0335W
https://dl.doubtnut.com/l/_BE0cm5hRyLSd
https://dl.doubtnut.com/l/_2EwU4ojuj0jv

51. Write down the IUPAC name for each of the following complexes and
indicate the oxidation state, electronic configuration and coordination
number. Also give stereochemistry and magnetic moment of the

complex:

[Cs[FeCly)

o View Text Solution

52. Write down the IUPAC name for each of the following complexes
and indicate the oxidation state, electronic configuration and
coordination number. Also give stereochemistry and magnetic moment
of the complex:

K, [Mn(CN)ﬁ}

o View Text Solution

53.What is meant by the chelate effect ? Give an example.

l o “re . e~ _ .


https://dl.doubtnut.com/l/_2EwU4ojuj0jv
https://dl.doubtnut.com/l/_Y7XAyamg0pZq
https://dl.doubtnut.com/l/_rwPnXFc9gyKK
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54. How many ions are produced from the complex Co(INH3),Cl; in
solution ?

A 6

B.4

C.3

D.2

Answer:

° View Text Solution

55. Amongst the following ions, which one has the highest magnetic
moment value ?
_|_

(i) [Cr(Hz ) } (ii) [Fe(HQO) }

(iii) [Zn(H,0),]*"



https://dl.doubtnut.com/l/_rwPnXFc9gyKK
https://dl.doubtnut.com/l/_6RplwxGujJPH
https://dl.doubtnut.com/l/_nAbQ1Bb5aIgV

o View Text Solution

56. The oxidation number of cobalt in K[Co(CO),] is

A +1

B.+3

Answer:

° View Text Solution

57. Amongst the following, the most stable complex is :

A [Fe(H,0),)""

B. [Fe(NH,)g]" ™


https://dl.doubtnut.com/l/_nAbQ1Bb5aIgV
https://dl.doubtnut.com/l/_4z3ewa9gTcmn
https://dl.doubtnut.com/l/_tG7bnbTMtg7Q

C. [Fe(Cy04),]" "

D. [FeClg)*~

Answer:

° View Text Solution

58. What will be the correct order for the wavelengths of absorption in

the visible region for the following:

[Ni(NO,) "™, [Ni(NH,)g]* ", [Ni(H,0)g]*

° View Text Solution

Case Based Source Based Integrated Question

1. The ions or molecules bound to the central atom/ion in the

coordination entity are called ligands. These may be simple ions such

as Cl~, small molecules such as HyO or NHj, larger molecules such


https://dl.doubtnut.com/l/_tG7bnbTMtg7Q
https://dl.doubtnut.com/l/_TIUCbtxULDDF
https://dl.doubtnut.com/l/_LTlsjEfOtXcR

as HONCH,CHy;NH, or N(CH,;CH3NH,), or even macromolecules,
such as proteins.

When a ligand is bound to a metal ion through a single donor atom, as
with C1™, H,O or NHjs, the ligand is said to be unidentate. When a
ligand can bind through two donor atoms as in HyNCH,CHy;NH,
(ethane-1, 2-diamine) or CQOZ_ (oxalate), the ligand is said to be
didentate and when several donor atoms are present in single ligand
as in N(CH,CHsNH, _ (3), the ligand is said to be polydentate
Ethylenediamineteraacetate ion [EDTA4_} is an important
hexadentate ligand. It can bind through two nitrogen and four oxygen
atoms to a central metal ion.

What is meant by the term ligand ?

° View Text Solution

2. The ions or molecules bound to the central atom/ion in the
coordination entity are called ligands. These may be simple ions such

as Cl~, small molecules such as HyO or NHj, larger molecules such


https://dl.doubtnut.com/l/_LTlsjEfOtXcR
https://dl.doubtnut.com/l/_NQGXKO4tNKmt

as HONCH,CHy;NH, or N(CH,;CH3NH,), or even macromolecules,
such as proteins.

When a ligand is bound to a metal ion through a single donor atom, as
with C1™, H,O or NHjs, the ligand is said to be unidentate. When a
ligand can bind through two donor atoms as in HyNCH,CHy;NH,
(ethane-1, 2-diamine) or CQOZ_ (oxalate), the ligand is said to be
didentate and when several donor atoms are present in single ligand
as in N(CH,CH;NH,),, the ligand is said to be polydentate
Ethylenediamineteraacetate ion [EDTA4_} is an important
hexadentate ligand. It can bind through two nitrogen and four oxygen
atoms to a central metal ion.

Write the formula of ethylenediamine.

° View Text Solution

3. The ions or molecules bound to the central atom/ion in the
coordination entity are called ligands. These may be simple ions such

as Cl~, small molecules such as HyO or NHj, larger molecules such


https://dl.doubtnut.com/l/_NQGXKO4tNKmt
https://dl.doubtnut.com/l/_2ZNXgOB594pd

as HONCH,CHy;NH, or N(CH,;CHy;NH,), or even macromolecules,
such as proteins.

When a ligand is bound to a metal ion through a single donor atom, as
with C1™, H,O or NHj, the ligand is said to be unidentate. When a
ligand can bind through two donor atoms as in Hy NCH,CHy;NH,
(ethane-1, 2-diamine) or CQOZ_ (oxalate), the ligand is said to be
didentate and when several donor atoms are present in single ligand
as in N(CH,CH;NH,),, the ligand is said to be polydentate
Ethylenediamineteraacetate ion [EDTA4_} is an important
hexadentate ligand. It can bind through two nitrogen and four oxygen
atoms to a central metal ion.

What is meant by didentate ligand ? Give an example other than

ethane-1,2-diamine.

° View Text Solution

4. The ions or molecules bound to the central atom/ion in the

coordination entity are called ligands. These may be simple ions such


https://dl.doubtnut.com/l/_2ZNXgOB594pd
https://dl.doubtnut.com/l/_dwPrcrd06u9w

as Cl~, small molecules such as HyO or NHj, larger molecules such
as HONCH,CH;NH, or N(CH,CH;NH,), or even macromolecules,
such as proteins.

When a ligand is bound to a metal ion through a single donor atom, as
with Cl~, H,O or NHj, the ligand is said to be unidentate. When a
ligand can bind through two donor atoms as in HyNCHsCHy;NH,
(ethane-1, 2-diamine) or C’in* (oxalate), the ligand is said to be
didentate and when several donor atoms are present in single ligand
as in N(CH,CH;NH,),, the ligand is said to be polydentate
Ethylenediamineteraacetate ion [EDTA4_} is an important
hexadentate ligand. It can bind through two nitrogen and four oxygen
atoms to a central metal ion.

What type of ligands are H,O and NHj3 ?

° View Text Solution

5. The ions or molecules bound to the central atom/ion in the

coordination entity are called ligands. These may be simple ions such


https://dl.doubtnut.com/l/_dwPrcrd06u9w
https://dl.doubtnut.com/l/_9bjgZJP2RjoO

as Cl~, small molecules such as HyO or NHj, larger molecules such
as HONCH,CH;NH, or N(CH,CH;NH,), or even macromolecules,
such as proteins.

When a ligand is bound to a metal ion through a single donor atom, as
with C1™, H,O or NHj, the ligand is said to be unidentate. When a
ligand can bind through two donor atoms as in HyNCHsCHy;NH,
(ethane-1, 2-diamine) or C’inf (oxalate), the ligand is said to be
didentate and when several donor atoms are present in single ligand
as in N(CH,CH;NH,),, the ligand is said to be polydentate
Ethylenediamineteraacetate ion [EDTA4_} is an important
hexadentate ligand. It can bind through two nitrogen and four oxygen
atoms to a central metal ion.

How many nitrogen atoms and oxygen atoms in
ethylenediaminetetraacetate are bonded to the metal in the complex

compounds ?

o View Text Solution



https://dl.doubtnut.com/l/_9bjgZJP2RjoO

6. The colour in the coordination compounds can be readily explained
in terms of crystal field theory. Consider, for example, the complex
[Ti(H20)6]3+, which is violet in colour. This is an octahedral complex
where the single electron [Ti* " is a 3d' system] in the metal d-orbital
is in the %5, level in the ground state of the complex. The next higher
state available for the electron is the empty e, level. If light
corresponding to the energy of blue-green region is absorbed by the
complex, it would excite the electron from t,, level to the e, level
(t%geg — tgge;) Consequently, the complex appears violet in colour.
The crystal field theory attributes the colour of the coordination
compounds to d-d transition of the electron.

It is important to note that in the absence of ligand, crystal field
splitting does not occur and hence the substance in colourless. For
example, removal of water from [T’i(HzO)ﬁ}Clg on heating renders it
colourless. Similarly, anhydrous CuSOy is white, but CuS04.5H50 is
blue in colour.

Which theory explains the colour of coordination compounds ?

° View Text Solution



https://dl.doubtnut.com/l/_CxkGRcxGSI6C

7. The colour in the coordination compounds can be readily explained
in terms of crystal field theory. Consider, for example, the complex
[Tz’(H2O)6]3+, which is violet in colour. This is an octahedral complex
where the single electron [T%% " is a 3d' system] in the metal d-orbital
is in the %5, level in the ground state of the complex. The next higher
state available for the electron is the empty e, level. If light
corresponding to the energy of blue-green region is absorbed by the
complex, it would excite the electron from t,, level to the e, level
(t%geg — tgge;) Consequently, the complex appears violet in colour.
The crystal field theory attributes the colour of the coordination
compounds to d-d transition of the electron.

It is important to note that in the absence of ligand, crystal field
splitting does not occur and hence the substance in colourless. For
example, removal of water from [Ti(H2O)6}C’l3 on heating renders it
colourless. Similarly, anhydrous CuSOy is white, but CuSO4.5H50 is

blue in colour.


https://dl.doubtnut.com/l/_CxkGRcxGSI6C
https://dl.doubtnut.com/l/_Y31V0i1bkVXF

Show diagrammatically the excitation of electron in the coordination

compound [T%(H>0)] .

° View Text Solution

8. The colour in the coordination compounds can be readily explained
in terms of crystal field theory. Consider, for example, the complex
[Tz’(HQO)6]3+, which is violet in colour. This is an octahedral complex
where the single electron [T%* " is a 3d' system] in the metal d-orbital
is in the %5, level in the ground state of the complex. The next higher
state available for the electron is the empty e, level. If light
corresponding to the energy of blue-green region is absorbed by the
complex, it would excite the electron from t,, level to the e, level
(t%geg — tgge;) Consequently, the complex appears violet in colour.
The crystal field theory attributes the colour of the coordination
compounds to d-d transition of the electron.

It is important to note that in the absence of ligand, crystal field

splitting does not occur and hence the substance in colourless. For


https://dl.doubtnut.com/l/_Y31V0i1bkVXF
https://dl.doubtnut.com/l/_uSa37aBhmV7z

example, removal of water from [Ti(HzO)G}Cl;; on heating renders it
colourless. Similarly, anhydrous CuSOy is white, but CuS04.5H50 is
blue in colour.

Why is anhydrous CuSO, white but CuSO, dissolved in water gives a

blue solution ?

o View Text Solution

9. The colour in the coordination compounds can be readily explained
in terms of crystal field theory. Consider, for example, the complex
[Ti(HQO)ﬁ]:H, which is violet in colour. This is an octahedral complex
where the single electron [Ti* " is a 3d' system] in the metal d-orbital
is in the %5, level in the ground state of the complex. The next higher
state available for the electron is the empty e, level. If light
corresponding to the energy of blue-green region is absorbed by the
complex, it would excite the electron from t,, level to the e, level
<t%geg — tgge;) Consequently, the complex appears violet in colour.

The crystal field theory attributes the colour of the coordination


https://dl.doubtnut.com/l/_uSa37aBhmV7z
https://dl.doubtnut.com/l/_KPwtDJ5WRu9I

compounds to d-d transition of the electron.

It is important to note that in the absence of ligand, crystal field
splitting does not occur and hence the substance in colourless. For
example, removal of water from [Tz’(HQO)G}Clg on heating renders it
colourless. Similarly, anhydrous CuSOy is white, but CuS04.5H50 is
blue in colour.

Out of the ty, and e, d-orbitals, which has a higher energy?

° View Text Solution

10. The colour in the coordination compounds can be readily explained
in terms of crystal field theory. Consider, for example, the complex
[Tz’(H2O)6]3+, which is violet in colour. This is an octahedral complex
where the single electron [T%% " is a 3d* system] in the metal d-orbital
is in the %5, level in the ground state of the complex. The next higher
state available for the electron is the empty e, level. If light
corresponding to the energy of blue-green region is absorbed by the

complex, it would excite the electron from t,, level to the e, level


https://dl.doubtnut.com/l/_KPwtDJ5WRu9I
https://dl.doubtnut.com/l/_8KscDySeku3D

<t§geg — tgge}]). Consequently, the complex appears violet in colour.
The crystal field theory attributes the colour of the coordination
compounds to d-d transition of the electron.

It is important to note that in the absence of ligand, crystal field
splitting does not occur and hence the substance in colourless. For
example, removal of water from [T'i(H;0)4]Cl3 on heating renders it
colourless. Similarly, anhydrous CuSOy is white, but CuS04.5H50 is
blue in colour.

What will happen to [Ti(H,0),]Cl3 on heating ?

° View Text Solution

11. There is a growing interest in the use of chelate therapy in medicinal
chemistry. An example is the treatment of problems caused by the
presence of metals in toxic proportions in plants/animals. Thus, excess
of copper and iron are removed by chelating ligands D-penicillarnine
and desferrioxime.

B via the formation of coordination compounds. EDTA is used in the


https://dl.doubtnut.com/l/_8KscDySeku3D
https://dl.doubtnut.com/l/_ePCiuuLrcTRt

treatment of lead poisioning. Some coordination compounds of
platinum effectively inhibit the growth of tumours. Examples are cis-
platin and related compounds. Coordination compounds are of great
importance in biological systems. The pigment responsible for
photosynthesis, chlorophyll, is a coordination compound of
magnesium. Haemoglobin, the red pigment of blood which acts as
oxygen carrier is a coordination compound of iron. Vitamin By,
cyanocobalam.ine, the antipernicious anaemia factor is a coordination
compound of cobalt.

How do we remove excess of copper and iron using chelating ligands ?

° View Text Solution

12. There is a growing interest in the use of chelate therapy in
medicinal chemistry. An example is the treatment of problems caused
by the presence of metals in toxic proportions in plants/animals. Thus,
excess of copper and iron are removed by chelating ligands D-

penicillarnine and desferrioxime.


https://dl.doubtnut.com/l/_ePCiuuLrcTRt
https://dl.doubtnut.com/l/_YbhbzQZBHvud

B via the formation of coordination compounds. EDTA is used in the
treatment of lead poisioning. Some coordination compounds of
platinum effectively inhibit the growth of tumours. Examples are cis-
platin and related compounds. Coordination compounds are of great
importance in biological systems. The pigment responsible for
photosynthesis, chlorophyll, is a coordination compound of
magnesium. Haemoglobin, the red pigment of blood which acts as
oxygen carrier is a coordination compound of iron. Vitamin By,
cyanocobalam.ine, the antipernicious anaemia factor is a coordination
compound of cobalt.

A person has accidently consumed a material containing lead. How can

we treat the person using a chelating compound ?

° View Text Solution

13. There is a growing interest in the use of chelate therapy in
medicinal chemistry. An example is the treatment of problems caused

by the presence of metals in toxic proportions in plants/animals. Thus,


https://dl.doubtnut.com/l/_YbhbzQZBHvud
https://dl.doubtnut.com/l/_oaYGx0qjWeE1

excess of copper and iron are removed by chelating ligands D-
penicillarnine and desferrioxime.

B via the formation of coordination compounds. EDTA is used in the
treatment of lead poisioning. Some coordination compounds of
platinum effectively inhibit the growth of tumours. Examples are cis-
platin and related compounds. Coordination compounds are of great
importance in biological systems. The pigment responsible for
photosynthesis, chlorophyll, is a coordination compound of
magnesium. Haemoglobin, the red pigment of blood which acts as
oxygen carrier is a coordination compound of iron. Vitamin By,
cyanocobalam.ine, the antipernicious anaemia factor is a coordination
compound of cobalt.

Name the coordination compound that can be used to cure tumours.

° View Text Solution

14. There is a growing interest in the use of chelate therapy in

medicinal chemistry. An example is the treatment of problems caused


https://dl.doubtnut.com/l/_oaYGx0qjWeE1
https://dl.doubtnut.com/l/_mRLO2JA7YJqD

by the presence of metals in toxic proportions in plants/animals. Thus,
excess of copper and iron are removed by chelating ligands D-
penicillarnine and desferrioxime.

B via the formation of coordination compounds. EDTA is used in the
treatment of lead poisioning. Some coordination compounds of
platinum effectively inhibit the growth of tumours. Examples are cis-
platin and related compounds. Coordination compounds are of great
importance in biological systems. The pigment responsible for
photosynthesis, chlorophyll, is a coordination compound of
magnesium. Haemoglobin, the red pigment of blood which acts as
oxygen carrier is a coordination compound of iron. Vitamin By,
cyanocobalam.ine, the antipernicious anaemia factor is a coordination
compound of cobalt.

A compound of magnesium is vital for an important process in

sunlight. Name the process and the compound.

o View Text Solution



https://dl.doubtnut.com/l/_mRLO2JA7YJqD

15. There is a growing interest in the use of chelate therapy in
medicinal chemistry. An example is the treatment of problems caused
by the presence of metals in toxic proportions in plants/animals. Thus,
excess of copper and iron are removed by chelating ligands D-
penicillarnine and desferrioxime.

B via the formation of coordination compounds. EDTA is used in the
treatment of lead poisioning. Some coordination compounds of
platinum effectively inhibit the growth of tumours. Examples are cis-
platin and related compounds. Coordination compounds are of great
importance in biological systems. The pigment responsible for
photosynthesis, chlorophyll, is a coordination compound of
magnesium. Haemoglobin, the red pigment of blood which acts as
oxygen carrier is a coordination compound of iron. Vitamin By,
cyanocobalam.ine, the antipernicious anaemia factor is a coordination
compound of cobalt.

Name the coordination compound that has a role to play as oxygen

carrier.

° View Text Solution



https://dl.doubtnut.com/l/_ltPYWzdXq1k1

Multiple Choice Questions

1. Conductivity of a solution of [CoBr(NHs),| Cl, corresponds to

A.2:1electrolyte.
B.1: 2 electrolyte.
C.1:3 electrolyte.

D. 2 : 3 electrolyte.

Answer: B

° View Text Solution

2. FeClz and CoCl, have primary valencies of

A.2and 2


https://dl.doubtnut.com/l/_ltPYWzdXq1k1
https://dl.doubtnut.com/l/_fl3bLlrceLX0
https://dl.doubtnut.com/l/_jqmBPCewbQ4U

B.2and 1

C.3and?2

D.2 and 3

Answer: C

° View Text Solution

3. Which of the following is a coordination compound ?

A. Alum

B. Iron pyrite

C.Zinc blende

D. Vitamin By

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_jqmBPCewbQ4U
https://dl.doubtnut.com/l/_jcy0U82An6SU

4. Which of the following is not a unidentate ligand ?

A NH;

B. H,O

C.Cl™

D. NHocw,cH,NH,

Answer: D

° View Text Solution

5. Choose the incorrect option regarding VB theory of coordination

compounds :

A. It does not give quantitative interpretation of magnetic data.

B. It distinguishes between weak and strong ligands.


https://dl.doubtnut.com/l/_jyWPKfYg67N7
https://dl.doubtnut.com/l/_mjiRQchjAoQx

C.1t does not explain the colour exhibited by coordination

compounds.

D. It does not explain stabilities of coordination compounds.

Answer: B

o View Text Solution

6. Coordination number of Fe in [Fe(0204)3}3_ is

A.6
B.5
C.4

D.3

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_mjiRQchjAoQx
https://dl.doubtnut.com/l/_qP6XPRWgub1N

7. Primary and secondary valences in coordination compounds are

respectively

A. both ionisable.
B. both non-ionisable.
C. both non-ionisable.

D. ionisable, non-ionisable.

Answer: D

o View Text Solution

8.The following spin and hybridisation characteristics are applicable to

[CoFg]*~

A. high spin, sp>d?

B. low spin, sp®d>


https://dl.doubtnut.com/l/_pHZjBfdhM03o
https://dl.doubtnut.com/l/_YNEZyv6xgrAz

C. high spin, d?sp®

D. low spin, d%sp®

Answer: A

° View Text Solution

9. The shape of [PtCl,]* is

A. tetrahedral
B. square planar
C.linear

D. triangular bipyramidal

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_YNEZyv6xgrAz
https://dl.doubtnut.com/l/_HB6ioEeq8Drv

10. [Co(NH3)4] [Cr(CN)g] and [Cr(NH;)g] [Co(CN)g] present an
example of

A. linkage isomerism

B. ionisation isomerism

C. coordination isomerism

D. solvate isomerism

Answer: C

o View Text Solution

11. The complex [Fe(H2O)5NO}2+ is formed in the brown ring test
for nitrates when freshly prepared FeSO, solution is added to
aqueous solution of NOj followed by addition of cone. HySO,. Select

correct statement about this complex.

A. Colour change due to charge transfer.


https://dl.doubtnut.com/l/_GYO9aqjyyZbO
https://dl.doubtnut.com/l/_KO88VziYhNgq

B. It has iron in +1 oxidation state and nitrosyl as NO ™.
C. It has magnetic moment of 3.87 BM confirming three unpaired
electrons in Fe.

D. All are correct statements.

Answer: D

° View Text Solution

12. The compounds [Co(SO,)(NHs)s|Br and [Co(SO4)(NH3),]Cl
represent

A. linkage isomerism.

B. ionisation isomerism.

C. coordination isomerism.

D. No isomerism.


https://dl.doubtnut.com/l/_KO88VziYhNgq
https://dl.doubtnut.com/l/_KN2E099RFOh1

Answer: D

o View Text Solution

13. When 1 mol CrCl3.6 H5O is treated with excess of AgNOs3, 3 mol of
AgCl are obtained. The formula of the complex is

A. [C’I"Clg(HQO):J 3H20

B. [C’I”Clz(HgO)d Cl2H20

C. [CTCZ(H20)51| Clz HzO

D. [CT(H2O)6:| Cls

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_KN2E099RFOh1
https://dl.doubtnut.com/l/_Xc5S8ayjKfQ1

14. The CFSE for octahedral [CoClg]* ™ is 18,000 ¢m ~!. The CFSE for
tetrahedral [CoCly]*~ will be

A. 1800cm 1

B. 16, 000cm !

C. 8000cm( — 1)

D. 20, 000cm ~*

Answer: C

o View Text Solution

15. As per IUPAC nomenclature, the name of the complex

[CO(H20)4(NH3)2] Clg is

A. tetraaquadiaminecobalt(lll) Chloride.

B. tetraaquadiamminecobalt(lll) Chloride.


https://dl.doubtnut.com/l/_yI7Zmwvl3ZbA
https://dl.doubtnut.com/l/_Vr7NCA33dGhd

C. diaminetetraaquacobalt(lll) Chloride.

D. diamminetetraaquacobalt(lll) Chloride.

Answer: D

o View Text Solution

16. The correct IUPAC name of [Pt(NHs),Cly] is

A. Diamminedichloridoplatinum (11).
B. Diamminedichloridoplatinum (1V).
C. Diamminedichloridoplatinum (IV).

D. Dichloridodiammineplatinum (IV).

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_Vr7NCA33dGhd
https://dl.doubtnut.com/l/_yY4beHWo0L81

17. Indicate the complex ion which shows geometrical isomerism.
A [Cr(H0),Cly] "
B. [Pt(NHg)gCl}
3+
C. [Co(NH3),]

D. [Co(CN),(NC)]*~

Answer: A

° View Text Solution

18. Due to the presence of ambidentate ligands coordination

compounds show isomerism. Palladium complexes of the type

[Pd(CsHs),(SCN),] and [Pd(CsHs),(NCS),] are

A. linkage isomers.

B. coordination isomers.


https://dl.doubtnut.com/l/_wvBTGLWgXUkY
https://dl.doubtnut.com/l/_J4wyxXftkMJI

C. ionisation isomers.

D. geometrical isomers.

Answer: A

° View Text Solution

19. Which of the following complexes are homoleptic ?

A [Co(NHs)g]*™
B. [Co(NH;),Cl,y] "
c. [Ni(CN),]*”

D. [Ni(NHs),Cl,

Answer: A::C

° View Text Solution



https://dl.doubtnut.com/l/_J4wyxXftkMJI
https://dl.doubtnut.com/l/_wYaT92G3z5gi

20. The stabilisation of coordination compounds due to chelation is
called the chelate effect. Which of the following is the most stable
complex species ?
A [Fe(CO),]
B [Fe(0N6]3—
33—
C. [F6(0204)3]

D. [Fe(H,0),)""

Answer: C

° View Text Solution

Assertion Reason Question

1. Assertion (A) : Coordination compounds find extensive applications in

metallurgical processes, analytical and medicinal chemistry.


https://dl.doubtnut.com/l/_tGODKQyk6q60
https://dl.doubtnut.com/l/_q4O3TNEzMn2o

Reason (R) : In black and white photography, the developed film is fixed

by washing with hypo solution.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

° View Text Solution

2. Assertion (A) : Haemoglobin, the red pigment of blood which acts as
an oxygen carrier is a coordination compound.
Reason (R) : The excess of copper is removed by the chelating ligand

desferrioxime B.


https://dl.doubtnut.com/l/_q4O3TNEzMn2o
https://dl.doubtnut.com/l/_Lv1MXu1FqHSI

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

o View Text Solution

3. Assertion (A) : Linkage isomerism arises in a coordination compound
containing ambidentate ligand.

Reason (R) : Coordination isomerism arises from the interchange of
ligands between cationic and anionic entities of different metal ions

present in the complex.


https://dl.doubtnut.com/l/_Lv1MXu1FqHSI
https://dl.doubtnut.com/l/_rI00tXiX82cs

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

o View Text Solution

4. Assertion (A) : [Co(NHs)y(SO,)]Br and [Co(NH;),Br|SO, are
examples of ionisation isomerism.

Reason (R) : Hydrate isomers have water molecules only as water of

crystallisation.


https://dl.doubtnut.com/l/_rI00tXiX82cs
https://dl.doubtnut.com/l/_fTHbRhswxtqR

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

o View Text Solution

5. Assertion (A) : Linkage isomerism is studied under stereoisomerism.
Reason (R) : The names of coordination compounds are derived by
following the principles of additive nomenclature.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).


https://dl.doubtnut.com/l/_fTHbRhswxtqR
https://dl.doubtnut.com/l/_BjtGm6iotXUj

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

° View Text Solution

6. Assertion (A) : In the complex ion [PtClg]*”, the coordination

number of Pt is 6.
Reason (R) : Both double salts as well as complexes are formed by the
combination of two or more stable compounds in stoichiometric ratio.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).


https://dl.doubtnut.com/l/_BjtGm6iotXUj
https://dl.doubtnut.com/l/_E9QXnlrnuJCy

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

° View Text Solution

7. Assertion (A) : Pauling was the first to formulate his ideas about the
structure of coordination compounds.
Reason (R) : In coordination compounds, metals show two types of

linkages, primary and secondary.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).


https://dl.doubtnut.com/l/_E9QXnlrnuJCy
https://dl.doubtnut.com/l/_YGTVpVNoNJVQ

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: C

o View Text Solution

8. Assertion (A) : The primary valencies are ionizable and are satisfied by
positive ions.
Reason (R) : Central atoms/ions in coordination compounds are also

referred to as Lewis acids.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).


https://dl.doubtnut.com/l/_YGTVpVNoNJVQ
https://dl.doubtnut.com/l/_cgAIibaXOH72

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

° View Text Solution

9. Assertion (A) : In the complex ions [Fe(0204)3}3_ , the coordination

number of Fe is six.

Reason (R) : Complexes in which a metal is bound to only one kind of

groups are called hornoleptic.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).


https://dl.doubtnut.com/l/_cgAIibaXOH72
https://dl.doubtnut.com/l/_5qFVHxgiR3s4

B. Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

° View Text Solution

10. Assertion (A) : Optical isomers are mirror images that cannot be
superimposed on one another.
Reason (R) : Outer orbital complexes are also called high spin

complexes.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is the correct explation of the Assertion (A).


https://dl.doubtnut.com/l/_5qFVHxgiR3s4
https://dl.doubtnut.com/l/_EvwDkWci7Oy1

B.Both Assertion (A) and Reason (R) are correct statements, but

Reason (R) is not the correct explation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: A

° View Text Solution

Fill In The Blanks

1. Excess of copper and iron are removed by chelating ligands like

° View Text Solution

2.The is successful in explaining the formation, structures, colour

and magnetic properties of coordination compounds.



https://dl.doubtnut.com/l/_EvwDkWci7Oy1
https://dl.doubtnut.com/l/_utsr3hr6my63
https://dl.doubtnut.com/l/_L3fnqM2C9h7a

| ° View Text Solution

3. Linkage isomerism arises in- a coordination compound containing

o View Text Solution

4. The stability of coordination compounds is related to

and exotropy terms.

o View Text Solution

5. is used in the treatment of lead poisoning.

° View Text Solution



https://dl.doubtnut.com/l/_L3fnqM2C9h7a
https://dl.doubtnut.com/l/_tSp0ZzdTUDS8
https://dl.doubtnut.com/l/_k6iz16YVVsmq
https://dl.doubtnut.com/l/_erATOGP7GYe0

6. Ligands can be arranged in a series called in order of increasing

field strength.

° View Text Solution

7. The metal-carbon bond in metal _ possess both o and =

character.

o View Text Solution

8. The magnetic moment of coordination compounds can be measured

by magnetic  experiments.

o View Text Solution

9. The colours produced by electronic transitions with the of a

transition metal ion occur frequently in everyday life.


https://dl.doubtnut.com/l/_yTcJRhCUttew
https://dl.doubtnut.com/l/_1AHaScNO3Ekw
https://dl.doubtnut.com/l/_pE0YFYesQkjr
https://dl.doubtnut.com/l/_yQ4P104elveR

° View Text Solution

10. Haemoglobin, the red pigment of blood acts as

o View Text Solution

True Or False

1. The pigment responsible for photosynthesis is a coordination

compound of magnesium.

o View Text Solution

2. Valence bond theory does not give quantitative interpretation of

magnetic data.

° View Text Solution



https://dl.doubtnut.com/l/_yQ4P104elveR
https://dl.doubtnut.com/l/_Lgbec21IX9Ob
https://dl.doubtnut.com/l/_pvNh1932zNNH
https://dl.doubtnut.com/l/_aTHVEnw9LWH3

3. In coordination compounds, the primary valences are normally

satisfied by negative ions.

° View Text Solution

4. Ligands for which A < P are known as weak field ligands and form

high spin complexes.

o View Text Solution

5. [(Pth)thC’I], a rhodium complex is used for the hydrogenation

of alkenes.

° View Text Solution

6. Coordination compounds find applications in electroplating, textile

dyeing and medicinal chemistry.


https://dl.doubtnut.com/l/_0BOsa2M9LNPJ
https://dl.doubtnut.com/l/_GxHFKeqpZiGM
https://dl.doubtnut.com/l/_r842E7jIlYPf
https://dl.doubtnut.com/l/_LvuiU8r37Y0i

° View Text Solution

Very Short Answer Questions 1 Mark Each

1. Write the coordination number and oxidation state of Platinum in

the complex [Pt(en),Cly].

° View Text Solution

2. A coordination compound with molecular formula CrCls.4H50
precipitates one mole of AgCl with AgINNOj; solution. Its molar
conductivity is found to be equivalent to two ions. What is the

structural formula and name of the compound ?

o View Text Solution

3. Zn?" salts are white while Cu®™ salts are coloured. Why ?


https://dl.doubtnut.com/l/_LvuiU8r37Y0i
https://dl.doubtnut.com/l/_VMd2eD9PAdac
https://dl.doubtnut.com/l/_DJoA3TlUH4NS
https://dl.doubtnut.com/l/_Y63AqeObpo72

° View Text Solution

4. Which of the following is more stable complex and why ?

[Co(NH3),] " and [Co(en),] 5

o View Text Solution

5. What is the effect of synergic bonding interactions in a metal

carbonyl complex ?

° View Text Solution

6. Write the IUPAC name of [Pt(NH3)4Cl2} Cl,.

o View Text Solution

7. Give an example of linkage isomerism.


https://dl.doubtnut.com/l/_Y63AqeObpo72
https://dl.doubtnut.com/l/_wQxk7KTdT3DI
https://dl.doubtnut.com/l/_7hys89AA7S7J
https://dl.doubtnut.com/l/_tWvkLtbKm5PF
https://dl.doubtnut.com/l/_SKEqv0keXiw8

° View Text Solution

8. Among octahedral and tetrahedral crystal fields, in which case the

magnitude of crystal field splitting is higher ?

o View Text Solution

9. What happens to the colour of coordination compound

[Ti(H>0)4] Cl; when heated gradually ?

° View Text Solution

10. Why does a tetrahedral complex of the type [M A,Bs5| not show

geometrical isomerism ?

° View Text Solution



https://dl.doubtnut.com/l/_SKEqv0keXiw8
https://dl.doubtnut.com/l/_pi7sbL6uIAWd
https://dl.doubtnut.com/l/_dvbTbeQo2PaV
https://dl.doubtnut.com/l/_xE70M6BabTOB

11. A coordination compound CrCl3.4H50 precipitates silver chloride
when treated with silver nitrate. The molar conductance of its solution
corresponds to a total of two ions. Write structural formula of the

compound and name it.

° View Text Solution

12. Arrange the following complexes in the increasing order of
conductivity of their solution:

[CO(NHg):;Clg}, [CO(NH3)4Cl2]Cl, [CO(NH:)))G} Clg, [CT(NHg)E)Cl]ClQ

o View Text Solution

13. Arrange the following complex ions in increasing order of crystal
field splitting energy (Ay) :

[Ccr(Cl)]’ ™, [Cr(CN)]* ™, [Cr(NH;)e]*



https://dl.doubtnut.com/l/_VQnKWKY3AsH2
https://dl.doubtnut.com/l/_QViWA3YSMjHc
https://dl.doubtnut.com/l/_GH7Ad3VA6UvS

| o View Text Solution

14. If the geometry of [PtCl4]2_ is square planar, which orbitals of Pt

are involved in the bonding ?

o View Text Solution

15. Name the following complex using IUPAC norms:

[Co(en),(ONO)CI]Cl

° View Text Solution

16. Write IUPAC name of the complex:

Na3[Cr(OH),Fy]

° View Text Solution



https://dl.doubtnut.com/l/_GH7Ad3VA6UvS
https://dl.doubtnut.com/l/_xwvDz3Yj2CYW
https://dl.doubtnut.com/l/_sAeJmNSNA6uZ
https://dl.doubtnut.com/l/_tX4DqjQccMpM

17. Write IUPAC name of the complex:

[CO(NH3)5SCNi| Cl2

° View Text Solution

18. Describe briefly the following :

Isomerism shown by [Cr(H2O)5(NCS)}2+.

° View Text Solution

19. Give the IUPAC name of (NH;MCo(ONO)].

° View Text Solution

20. Give the chemical formula of potassium hexacyanoferrate(ll). What

is the common name for this compound?

| o \iAwr Tavk CAliikiAan



https://dl.doubtnut.com/l/_m5TS9wDFkRi9
https://dl.doubtnut.com/l/_g75OLWABf1Kq
https://dl.doubtnut.com/l/_CUiRUqLMK3Bw
https://dl.doubtnut.com/l/_lHHOogo2Kwmx

\ AN VY LA DA J

21. Write the IUPAC name for one of the isomers of

[Co(NH,),NO,)*™.

o View Text Solution

22. Write the IUPAC name of [Co(en),(NHs),] Cls.

° View Text Solution

23. Write the IUPAC name for the ionisation isomer of

[CO(NH3)5SO4] Br.

o View Text Solution

24. Write the IUPAC name of [ Ni(H;0)4](CIO,),.

[ o |


https://dl.doubtnut.com/l/_lHHOogo2Kwmx
https://dl.doubtnut.com/l/_0EvpF9t0kpva
https://dl.doubtnut.com/l/_REk7IpIWE4oW
https://dl.doubtnut.com/l/_xs86cOahvC0G
https://dl.doubtnut.com/l/_pNSdMADm1Iq2

[ ¥ View Text Solution ]

25.Name an ionisation isomer of [Cr(H,0),Br|SO,.

° View Text Solution

26. Write the IUPAC name for any of the isomers with the molecular

formula [Pt(NH;),Cly| CL,.

o View Text Solution

27. What is the coordination number of central metal ion in

[Fe(Cy04)5]"

° View Text Solution

28. Define a 'ligand'. Give an example also.



https://dl.doubtnut.com/l/_pNSdMADm1Iq2
https://dl.doubtnut.com/l/_OcyM9Hs6BJz6
https://dl.doubtnut.com/l/_fjfLKGS8lpnX
https://dl.doubtnut.com/l/_eXpoNtZhTvRO
https://dl.doubtnut.com/l/_EXstSeOmxnU5

| ° View Text Solution

29. Name the type of isomerism exhibited by the following isomers :

[Pt(NHs),][PtClg) and [Pt(NHs),Cly| [PtCly]

o View Text Solution

30. In the geometry of a complex compound, the molecule is trigonal

bipyramidal. What is the hybridisation of the central atom ?

o View Text Solution

31. Write the formula of copper hexacyanoferrate(ll).

° View Text Solution

32. What is the oxidation state of nickel in Ni(CO), ?


https://dl.doubtnut.com/l/_EXstSeOmxnU5
https://dl.doubtnut.com/l/_X7b12laTen5A
https://dl.doubtnut.com/l/_yW9FCVyCb65n
https://dl.doubtnut.com/l/_VPeZvMOxThu4
https://dl.doubtnut.com/l/_yBWW7LF7yvxi

° View Text Solution

33. Write IUPAC name for [Pt(NH3)2C’l4]2_.

° View Text Solution

34. Write IUPAC name of coordination

[CO(NH:;)G} [CT(CN)6].

isomer

of

o View Text Solution

35. Give the chemical formula for the compound potassium

hexacyanocobaltate(lll).

° View Text Solution



https://dl.doubtnut.com/l/_yBWW7LF7yvxi
https://dl.doubtnut.com/l/_KZP9FiE5lWJv
https://dl.doubtnut.com/l/_MSADA1bkbpxc
https://dl.doubtnut.com/l/_x93fpBeAkzhL

36. How many isomers are there for octahedral complex

[CoCly(en)(NHs),] " 2

° View Text Solution

37. Write the formula of tetrachlorocuprate(ll) ion.

° View Text Solution

38. Write IUPAC name for the linkage isomer of [Co(NH3),ONO]|Cl,.

o View Text Solution

39. Write an anion whose shape can be explained by the scheme of

sp>d? hybridisation.

° View Text Solution



https://dl.doubtnut.com/l/_bLzB2GE7tbXI
https://dl.doubtnut.com/l/_XB9rRXKiYtCp
https://dl.doubtnut.com/l/_kzgsTdnuABIG
https://dl.doubtnut.com/l/_24YkSALDtDic

40. How many isomers are there for the complex [Co(NHj),Cly | C1?

o View Text Solution

41. Write all the isomers of [Co(NH;),SCN|Cl, .

° View Text Solution

42.What is the shape of [Ni(CN),] >72

° View Text Solution

43. What scheme of hybridisation is proposed for Co in [C'O(NHP,)ﬁ]:%Jr

?

° View Text Solution



https://dl.doubtnut.com/l/_zQW4RU57XjwR
https://dl.doubtnut.com/l/_4zOfBqMFuwF5
https://dl.doubtnut.com/l/_0y7jjFQSUwI1
https://dl.doubtnut.com/l/_woNStNWXdLRi
https://dl.doubtnut.com/l/_p069DfwXrlxK

44. Write IUPAC name for [Ag(NHj3),| NO;.

° View Text Solution

45. Write IUPAC name of the linkage isomer of

(i) [Co(NH;),NO,|Cly. (i) [Cr(H,0),SCN]* ™.

° View Text Solution

46. Write IUPAC name of [Ni(CN)4]2_ ion.

° View Text Solution

47. Write IUPAC name of the coordination isomer of the complex

[Co(en)3] [CT(CN)()-] .

o View Text Solution



https://dl.doubtnut.com/l/_p069DfwXrlxK
https://dl.doubtnut.com/l/_2KxXJidrsBKE
https://dl.doubtnut.com/l/_70MZDIOLOcwu
https://dl.doubtnut.com/l/_TGGW2wsVJgja
https://dl.doubtnut.com/l/_iBcApD5wFp76

48. What is the oxidation state of Co

[Co(NH;),(NO,)CI] [Au(CN),] ?

in

complex

o View Text Solution

49. Write all isomers of [P¢t(SCN)(NH;),| SCN.

° View Text Solution

50. Give IUPAC name of linkage isomer of [(NH3) Pt(NO,)|CI.

° View Text Solution

51. Write IUPAC name of [CO(NH3)5ONO:|2+.

° View Text Solution



https://dl.doubtnut.com/l/_iBcApD5wFp76
https://dl.doubtnut.com/l/_m7XS67m1qNXo
https://dl.doubtnut.com/l/_y2RAvSebp2Vd
https://dl.doubtnut.com/l/_oder4DF3X7fs

52. Write all the isomers of [Co(NHj)4] [Cr(C204),].

o View Text Solution

53. Write IUPAC name of [Ag(NHjs),|Cl.

° View Text Solution

54. Give IUPAC name of the ionisation

[Pt(Noz)(Hzo) (NH3)2] Br.

isomer

of

o View Text Solution

55. How many moles of AgCl will be precipitated when an excess of

AgNOj is added to a molar solution of [CrCl(H,0);|Cly ?

° View Text Solution



https://dl.doubtnut.com/l/_5R0uMOOnZ2lr
https://dl.doubtnut.com/l/_YwMmm1LxMhz8
https://dl.doubtnut.com/l/_BLSD4Wqw3qaK
https://dl.doubtnut.com/l/_ZSrOWgthiS2H

56. Give IUPAC name of the ionisation isomer of [(NHj), PtNO,]|Cl.

o View Text Solution

57. Which valency in coordination compounds is satisfied by neutral

molecules or negative ions ?

° View Text Solution

58. Which name is given to spatial arrangements in coordination

compounds ?

° View Text Solution

59. What type of ligand is C1~, H,O or NH3 ?

° View Text Solution



https://dl.doubtnut.com/l/_8NTA9RExT7tU
https://dl.doubtnut.com/l/_1fdAfzpiyjH2
https://dl.doubtnut.com/l/_mHiE50nNfrhj
https://dl.doubtnut.com/l/_CP0BRCedoqP9

60. What type of ligand has two different donor atoms ?

o View Text Solution

61. What kind of complex is [Co(NHj),Cls) T2

° View Text Solution

62. Give the full form of mer in isomerism.

° View Text Solution

63. Out of £y, and e, orbitals, which have lower energy ?

o View Text Solution



https://dl.doubtnut.com/l/_VyoESMf5i2Tw
https://dl.doubtnut.com/l/_b8Z2ueNilazQ
https://dl.doubtnut.com/l/_WuQziVBqVkrt
https://dl.doubtnut.com/l/_DfSRrnKOK8HK

64. Ligands can be arranged in a series in order of increasing field

strength. What is that series called ?

° View Text Solution

65. What is the relation between A; and A ?

° View Text Solution

66. Name the pigment responsible for photosynthesis.

o View Text Solution

67. Give the common name for cyanocobalamine.

o View Text Solution



https://dl.doubtnut.com/l/_VihR9wRoXpw1
https://dl.doubtnut.com/l/_dmXKBPYrw9Yu
https://dl.doubtnut.com/l/_dIC77p9IkA5h
https://dl.doubtnut.com/l/_AEZmAFRbI7WW
https://dl.doubtnut.com/l/_Z2dxooZOqk3p

68. Name a coordination compound of platinum which is used to

inhibit growth of tumours.

o View Text Solution

69. Name the catalyst, which is a coordination compound that is used

for hydrogenation of alkenes.

° View Text Solution

Short Answer Questions 2 Marks Each

1. Using IUPAC norms write the formulae for the following :

Sodium dicyanidoaurate(l)

° View Text Solution



https://dl.doubtnut.com/l/_Z2dxooZOqk3p
https://dl.doubtnut.com/l/_09SMasJIMqnE
https://dl.doubtnut.com/l/_ca0v4ZcjsybO

2. Using IUPAC norms write the formulae for the following :

Tetraamminechloridonitrito-N-platinum(IV)sulphate

° View Text Solution

3. Write the IUPAC name of the isomer of the following complex:

[Pt(NH3),Cls]

o View Text Solution

4. Write the formula for the following :

Tetraammineaquachloridocobalt(lll) nitrate

o View Text Solution

5. When a co-ordination compound CrCl3.6 H5O is mixed with AgNO;

, 2 moles of AgCl are precipitated per mole of the compound. Write


https://dl.doubtnut.com/l/_IT5H97yVne8r
https://dl.doubtnut.com/l/_7rmciFDaKCDB
https://dl.doubtnut.com/l/_tePTn0WTvizm
https://dl.doubtnut.com/l/_D2RnlMmsr1QS

structural formula of the complex.

o View Text Solution

6. When a co-ordination compound CrCl3.6 H,O is mixed with AgNO;
, 2 moles of AgCl are precipitated per mole of the compound. Write

IUPAC name of the complex.

o View Text Solution

7. When a co-ordination compound COCI3.4NH;3 is mixed with
AgNOj3. 1 mole of AgCl is precipitated per mole of the compound.
Write

Structural formula of the complex.

° View Text Solution



https://dl.doubtnut.com/l/_D2RnlMmsr1QS
https://dl.doubtnut.com/l/_4oDnMj8xhHcT
https://dl.doubtnut.com/l/_7Q5KepNT48zV

8. When a co-ordination compound COCI3.4NHj3 is mixed with
AgNOj3. 1 mole of AgCl is precipitated per mole of the compound.
Write

IUPAC name of the complex.

° View Text Solution

9. Write down the IUPAC name of the following complex:

[Co(NH;),Cl**

o View Text Solution

10. Write the formula for the following complex :

Potassium tetrachloridonickelate(ll)

o View Text Solution



https://dl.doubtnut.com/l/_AxaBvvXV91OU
https://dl.doubtnut.com/l/_X3J6HqzeH7c6
https://dl.doubtnut.com/l/_9ahnBKxXL8V5

11. Write down the IUPAC name of the following complex:

[Cr(NH3),Cly(en)] Clien=ethylenediamine)

° View Text Solution

12. Write the formula for the following complex :

Pentaamminenitrito-O-Cobalt(lll)

° View Text Solution

13. Write down the IUPAC name of the following complex:

[C’r(en)3] Cl,

° View Text Solution

14. Write the formula for the following complex :

Potassium trioxalatochromate(lll).


https://dl.doubtnut.com/l/_7cgCc4nI7u3V
https://dl.doubtnut.com/l/_R7W6yEFFqJfY
https://dl.doubtnut.com/l/_sZksCpNhUnjM
https://dl.doubtnut.com/l/_MB3ZCTPCVuNz

° View Text Solution

15. Give the electronic configuration of d-orbitals of K3 [Fe(C’N)ﬁ] and
K3[FeFg| and explain why these complexes give different colours with

same solution.

° View Text Solution

16. Name the following coordination compounds according to IUPAC
system of nomenclature:

[Co(NH3),(H,0)Cl] O,

° View Text Solution

17. Name the following coordination compounds according to IUPAC
system of nomenclature:

[CrC’l2(en)2C’l, (en= ethane-1, 2-diamine)



https://dl.doubtnut.com/l/_MB3ZCTPCVuNz
https://dl.doubtnut.com/l/_UWW4QA91DCb4
https://dl.doubtnut.com/l/_S8cyifas6e7J
https://dl.doubtnut.com/l/_YAcWgkrfvSGU

I o View Text Solution

18. Using the valence bond theory predict the geometry and magnetic
behaviour of [CoFg)* ™.

[At. no. of Co =27]

o View Text Solution

19. A complex of the type [M(AA);:_(z) is known to be optically
active. What does this indicate about the structure of the complex ?

Give one example of such complex.

o View Text Solution

20. Give the electronic configuration of the d-orbitals of Ti in

[T’L’(H20)6]3Jr ion and explain why this complex is coloured ?

° View Text Solution



https://dl.doubtnut.com/l/_YAcWgkrfvSGU
https://dl.doubtnut.com/l/_C2ynawRF6daG
https://dl.doubtnut.com/l/_FneLJEvHu9Po
https://dl.doubtnut.com/l/_TywiPAAviNYZ

21. Write IUPAC name of [Cr(NHs),(H,0),]Cl; .

o View Text Solution

22. Magnetic moment of [MnCl4]2_ is 5.92 BM. Explain giving reason.

° View Text Solution

23. On the basis of crystal field theory explain why Co(lll) forms
paramagnetic octahedral complex with weak field ligands whereas it

forms diamagnetic octahedral complex with strong field ligands.

° View Text Solution

24. Explain why [Fe(HQO)ﬁ}3+ has magnetic moment value of 5.92 BM

whereas [Fe(C’N)(Jg_ has a value of only 1.74 BM.


https://dl.doubtnut.com/l/_TywiPAAviNYZ
https://dl.doubtnut.com/l/_D5TDPH9vFjxy
https://dl.doubtnut.com/l/_oznTflB13KcB
https://dl.doubtnut.com/l/_WTA285vUovuC
https://dl.doubtnut.com/l/_CHdbcMrVvopy

° View Text Solution

25. Describe briefly the nature of bonding in metal carbonyl.

o View Text Solution

26. Give the electronic configuration of the following complexes on the
basis of Crystal field splitting theory.

[CoF*, [Fe(CN)‘;.‘ and [Cu(NH;),]*"

° View Text Solution

27. Why do compounds having similar geometry have different

magnetic moments?

° View Text Solution



https://dl.doubtnut.com/l/_CHdbcMrVvopy
https://dl.doubtnut.com/l/_ouFQlWCja7WH
https://dl.doubtnut.com/l/_JwvgGOkfAYMS
https://dl.doubtnut.com/l/_OnPnvj2oygqa

28. The spin only magnetic moment of [MnBr4)*-is 5.9 BM. Predict the

geometry of the complex ion.

° View Text Solution

29. CuS0O4.5H50 is blue in colour while CuSOy is colourless, why ?

° View Text Solution

30. Name the type of isomerism when ambidentate ligands are
attached to control metal ion. Give two examples of ambidentate

ligands.

° View Text Solution

31. Write the IUPAC name and draw the structure of coordination

entities of [ PtCI(NH;);|Cls.


https://dl.doubtnut.com/l/_TlFwHGDbLaH0
https://dl.doubtnut.com/l/_KjWavCjyK7Zf
https://dl.doubtnut.com/l/_qlDYovvnqLwD
https://dl.doubtnut.com/l/_UpPwY2mFZtZS

° View Text Solution

32. Using valence bond theory, predict the shape and magnetism

(paramagnetic or diamagnetic) of [Co(CO),] .

o View Text Solution

33. Why are low spin tetrahedral complexes not formed ?

o View Text Solution

34. Using the valence bond approach, deduce the shape and magnetic

character of [CT(CO),].

o View Text Solution



https://dl.doubtnut.com/l/_UpPwY2mFZtZS
https://dl.doubtnut.com/l/_2dbrcW7R4deC
https://dl.doubtnut.com/l/_4LzD2qBd6Ym6
https://dl.doubtnut.com/l/_FEXH6h3JE0lC

35. How is the magnitude of A affected by (i) nature of ligand and (ii)

oxidation state of metal ion ?

° View Text Solution

36. Using the valence bond approach, deduce the shape and magnetic
character of [CO(NH3)6]3+.

[Atomic number of Co = 27]

° View Text Solution

37. Using valence bond approach, deduce the shape and magnetic

behaviour of [Fe(CN),]"~

° View Text Solution



https://dl.doubtnut.com/l/_IP34FQylk7Cw
https://dl.doubtnut.com/l/_G1D8RLEjG7sh
https://dl.doubtnut.com/l/_AWEvMSlPpzXk

38. Using the valence bond approach, predict the shape and magnetic

character of [Fe(C’N)B]g_ ion.

° View Text Solution

39. Using the valence bond approach, predict the shape and magnetic

behaviour of [CoCly]* .

o View Text Solution

40. Using the valence bond approach, deduce the shape and magnetic

behaviour of [C’r(NI—Ig,)G}SJr ion.

o View Text Solution

41. Deduce the shape and magnetic behaviour of the complex ion

[Co(NH;),NO,|* ™.


https://dl.doubtnut.com/l/_V2YmpaUXlf9h
https://dl.doubtnut.com/l/_7ekGMiRmSPyE
https://dl.doubtnut.com/l/_aT2q81IpAHXX
https://dl.doubtnut.com/l/_9EC8uZ9rUHAE

° View Text Solution

42.Among [Ag(NH;),|Cl, [Ni(CN)4)2_ and [CuCly)*~ which

has square planar geometry ?

o View Text Solution

43. Among [Ag(NHs3),]Cl, [Ni(CN)4)2_ and [CuCly]* ™ which

remains colourless in aqueous solutions and why ?

° View Text Solution

44. Square planar complexes with coordination number 4 exhibit

geometrical isomerism whereas tetrahedral complexes do not. Why ?

° View Text Solution



https://dl.doubtnut.com/l/_9EC8uZ9rUHAE
https://dl.doubtnut.com/l/_FaoHeWRdFukd
https://dl.doubtnut.com/l/_zXJv74x32tvt
https://dl.doubtnut.com/l/_3nZ1EZLGIFJx

45. Using valence bond approach, predict the shape and magnetic

character of :

(i) [Ni(CO),] (i) [NiCly]*~ [Atomic number of Ni = 28]

o View Text Solution

46. Explain the following :

[C'O(NH?,)(J?”L is diamagnetic, whereas [CoFg)® ™ is paramagnetic.

° View Text Solution

47. Explain the following :

[Fe(H20)6]3+ is more paramagnetic than [Fe(C'N)ﬁ]g_.

° View Text Solution



https://dl.doubtnut.com/l/_jg3bFU90rAVw
https://dl.doubtnut.com/l/_a5JH3j0NZjf0
https://dl.doubtnut.com/l/_OhuUweY7w17O

48. Write the state of hybridisation and the oxidation state of the
central atom in each of the following species :
cis-[Co(NH;),Cly] "

[Atomic number of Pt = 78]

° View Text Solution

49. Write the state of hybridisation and the oxidation state of the
central atom in each of the following species :
[PtCl3(02H4)T

[Atomic number of Pt = 78]

o View Text Solution

50. Using valence bond approach, explain the shape and magnetic

behaviour of [Ni(NTI3),]* .

° View Text Solution



https://dl.doubtnut.com/l/_u5kItkeYjqql
https://dl.doubtnut.com/l/_Q64VSNkSxi9W
https://dl.doubtnut.com/l/_f6nExyhlFogV

51. lllustrate the geometrical isomerism with the help of an example

[Pt(NH;),Cly)" ™.

° View Text Solution

52. Explain why a chelating complex is more stable than unchelated

complex.

° View Text Solution

53. The two complexes of nickel, [Ni(C’N)4}2_ and [Ni(CO),], have

different structures but possess same magnetic behaviour. Explain.

° View Text Solution



https://dl.doubtnut.com/l/_f6nExyhlFogV
https://dl.doubtnut.com/l/_YovHpvjeX4lw
https://dl.doubtnut.com/l/_iJ9DSIj2dU8Z
https://dl.doubtnut.com/l/_62yerfNgSK4x

54. A chloride of fourth group cation in qualitative analysis gives a
green coloured complex [A] in aqueous solution which when treated
with ethane-1, 2-diamine (en) gives pale-yellow solution [B] which on
subsequent addition of ethane-1, 2-diamine turns to blue/purple [C]
and finally to violet [D]. Write the structures of complexes [A], [B], [C]

and [D].

° View Text Solution

Long Answer Questions | 3 Marks Each

1. What type of isomerism is shown by the complex

[CO(NH3)6} [CT(CN)6] ?

° View Text Solution



https://dl.doubtnut.com/l/_oSDPz5MSdmaD
https://dl.doubtnut.com/l/_Su76pXO04WJN

2. Why a solution of [N’L'(H2O)6}2Jr is green while a solution of

(Ni(C’N)Az_ is colourless ?

° View Text Solution

3. Write the IUPAC name of the following complex

[Co(NHj),(COs)|CL

° View Text Solution

4. What type of isomerism is shown by the complex

[Co(NHs),(SCN)]*™ 2

o View Text Solution

5.Why is [NiCl,)>~ paramagnetic while [Ni(C’N)4}2_ is diamagnetic

?


https://dl.doubtnut.com/l/_AhabUIgBsb6V
https://dl.doubtnut.com/l/_h0whtYMDa5Pp
https://dl.doubtnut.com/l/_9mRVB0Y9t6uo
https://dl.doubtnut.com/l/_AYSooUX5wlMr

° View Text Solution

6. Why are low spin tetrahedral complexes rarely observed ?

° View Text Solution

7. Define crystal field splitting energy. On the basis of crystal field

theory, write the electronic configuration for d* ion if Ay < P.

o View Text Solution

8. [Ni(C’N)4}2_ is colourless whereas [N'L'(HQO)6)2+ is green. Why?

° View Text Solution

9. For the complex [Fe(C’N)6]3_, write the hybridisation type,

magnetic character and spin nature of the complex.


https://dl.doubtnut.com/l/_AYSooUX5wlMr
https://dl.doubtnut.com/l/_x8Yg8ihfJcEK
https://dl.doubtnut.com/l/_2pfe8nbd1yih
https://dl.doubtnut.com/l/_UQLamsI5pRJx
https://dl.doubtnut.com/l/_wsxU7bzTU5De

° View Text Solution

10. Draw one of the geometrical isomers of the complex

[Pt(en)2C’l2]2Jr which is optically active.

o View Text Solution

11. For the complex [Fe(HzO)G}‘Q’JF, write the hybridisation, magnetic

character and spin of the complex.

° View Text Solution

12. Draw one of the geometrical isomers of the complex

[Pt(en)20l2]2+ which is optically inactive.

° View Text Solution



https://dl.doubtnut.com/l/_wsxU7bzTU5De
https://dl.doubtnut.com/l/_CTy8v1Pg0oqw
https://dl.doubtnut.com/l/_Zy0Xr6hC2Qzu
https://dl.doubtnut.com/l/_c0MrfBLdPiI3

13. For the complex [Fe(CO);], write the hybridisation, magnetic

character and spin of the complex.

° View Text Solution

14. Define crystal field splitting energy.

° View Text Solution

15. What type of isomerism is shown by the complex [Cr(H,0);]Cls ?

o View Text Solution

16. On the basis of crystal field theory, write the electronic configuration

for d* ion if Ag > P.

° View Text Solution



https://dl.doubtnut.com/l/_CpHn43Y9kScu
https://dl.doubtnut.com/l/_TlvKqZhJW7FO
https://dl.doubtnut.com/l/_mIRwTc2OSoEI
https://dl.doubtnut.com/l/_ThjFNk6vJjVi

17. Write the hybridisation and shape of [COF6]3_. [Atomic number of

Co=27]

° View Text Solution

18. Draw the geometrical isomers of complex [Pt(NHs),Cl).

o View Text Solution

19. On the basis of crystal field theory, write the electronic configuration

for d*ionif Ay < P.

° View Text Solution

20. Write the hybridisation and magnetic behaviour of the complex

[Ni(CO),]. [At. no. of Ni = 28)

| o \iAwr Tavk CAliikian



https://dl.doubtnut.com/l/_1NA8cfW9rw7l
https://dl.doubtnut.com/l/_aVfONUMNivCU
https://dl.doubtnut.com/l/_QYs487oJdGwN
https://dl.doubtnut.com/l/_w48FOV7Xq46v

| ¢ AN VY TS AL DI J

21. Draw the geometrical isomers of complex [Pt(en)2C’l2} 2

o View Text Solution

22. On the basis of crystal field theory, write the electronic

configuration for d* ion, if Ay > P.

° View Text Solution

23. Write the hybridisation type and magnetic behaviour of the

complex [Ni(CN),] > [Atomic number of Ni = 28]

° View Text Solution

24. Write the IUPAC name of the complex [Cr(NH3)4Cl,]Cl.

[ o |


https://dl.doubtnut.com/l/_w48FOV7Xq46v
https://dl.doubtnut.com/l/_H0I8DcaQj8M7
https://dl.doubtnut.com/l/_Trwnr0V0lfoB
https://dl.doubtnut.com/l/_mERp2lTHTQeT
https://dl.doubtnut.com/l/_i8opejYVgPMZ

| @ View Text Solution |

25. What type of isomerism is exhibited by the complex [C’o(en)g]gJr ?

(en = ethane-1, 2-diamine)

o View Text Solution

26.Why is [NiCly]*~ paramagnetic but [Ni(CO),] is diamagnetic ?

[At. nos : Cr =24, Co =27, Ni = 28]

° View Text Solution

27. Write the IUPAC name of the complex [Cr(NHs),Cl,) .

° View Text Solution

28. What type of isomerism does it exhibit ?



https://dl.doubtnut.com/l/_i8opejYVgPMZ
https://dl.doubtnut.com/l/_3OSNHFasDLJy
https://dl.doubtnut.com/l/_8OCcHjTpIIxn
https://dl.doubtnut.com/l/_PEHy4t8aymae
https://dl.doubtnut.com/l/_zM2iW6a7o6lM

| ° View Text Solution

29. Draw the structures of these geometrical isomers.

° View Text Solution

30. What is meant by crystal field splitting energy ? On the basis of
crystal field theory, write the electronic configuration of d* in terms of
tag and e, in an octahedral field when

A0>P

o View Text Solution

31. What is meant by crystal field splitting energy ? On the basis of
crystal field theory, write the electronic configuration of d* in terms of
tyg and e, in an octahedral field when

Ag < P



https://dl.doubtnut.com/l/_zM2iW6a7o6lM
https://dl.doubtnut.com/l/_lX7URJ8JZjGH
https://dl.doubtnut.com/l/_ZkKKofiOHFm3
https://dl.doubtnut.com/l/_GSZPCbv5n0UO

_ o View Text Solution

32. Name the following coordination entities and draw the structures
of their stereoisomers:

[Co(en),Cly]+ (en= ethane-1, 2-diamine)

o View Text Solution

33. Name the following coordination entities and draw the structures

of their stereoisomers:

[Cr(Cy04),)° "

o View Text Solution

34. Name the following coordination entities and draw the structures
of their stereoisomers:

[Co(NHs),Cls]



https://dl.doubtnut.com/l/_GSZPCbv5n0UO
https://dl.doubtnut.com/l/_VDunZUN2XzNF
https://dl.doubtnut.com/l/_4iFjQNAzidk0
https://dl.doubtnut.com/l/_MSqIx6RDvij7

| o View Text Solution

35. For the complex [Fe(en),Cl| Cl, identify the following :

Oxidation number of iron.

o View Text Solution

36. For the complex [Fe(en),Cly| Cl, identify the following :

Hybrid orbitals and shape of the complex.

° View Text Solution

37.For the complex [Fe(en),Cly| Cl, identify the following :

Magnetic behaviour of the complex.

° View Text Solution



https://dl.doubtnut.com/l/_MSqIx6RDvij7
https://dl.doubtnut.com/l/_WOc7TFN9gJzm
https://dl.doubtnut.com/l/_46gIyNE6qKdv
https://dl.doubtnut.com/l/_pdPPUGxjnvvl

38. For the complex [Fe(en),Cly| Cl, identify the following :

Magnetic behaviour of the complex.

° View Text Solution

39. For the complex [Fe(en),Cly| Cl, identify the following :

Magnetic behaviour of the complex.

° View Text Solution

40. For the complex [Fe(en),Cly| Cl, identify the following :

Name of the complex.

o View Text Solution

41. Write the name, stereochemistry and magnetic behaviour of the

following :


https://dl.doubtnut.com/l/_9Ib2BfIHdYBT
https://dl.doubtnut.com/l/_zNLdHX1ULeuS
https://dl.doubtnut.com/l/_x1hEBZHeJ17M
https://dl.doubtnut.com/l/_lbsQuUxRNe0y

Ky [Mn(CN)4]

o View Text Solution

42. Write the name, stereochemistry and magnetic behaviour of the
following :

[CO(NH3)5CZ:| 02

° View Text Solution

43. Write the name, stereochemistry and magnetic behaviour of the
following :

K,[Ni(CN),]

° View Text Solution

44, Write the structures and names of all the stereoisomers of the

following compounds:


https://dl.doubtnut.com/l/_lbsQuUxRNe0y
https://dl.doubtnut.com/l/_2NmZru856Yum
https://dl.doubtnut.com/l/_fH5HZUGnWaf8
https://dl.doubtnut.com/l/_OrhFAa7CK3Q6

[Co(en),]Cls

o View Text Solution

45, Write the structures and names of all the stereoisomers of the
following compounds:

[Pt(NH3),Cly]|

° View Text Solution

46. Write the structures and names of all the stereoisomers of the
following compounds:

[Fe(NH;),Cly| Cl

° View Text Solution

47. Give the electronic configuration of the

d-orbitals of Tiin [Ti(HzO)(JSJr ion in an octahedral crystal field.


https://dl.doubtnut.com/l/_OrhFAa7CK3Q6
https://dl.doubtnut.com/l/_It2t4pOy6Ag3
https://dl.doubtnut.com/l/_G3pRt5A4UmKV
https://dl.doubtnut.com/l/_rmZdWEbe3fxC

° View Text Solution

48. Give the electronic configuration of the
Why is this complex coloured ? Explain on the basis of distribution of

electrons in the d-orbitals ?

° View Text Solution

49. Give the electronic configuration of the

How does the colour change on heating [Ti(H2O)6]3Jr ion?

o View Text Solution

50. For the complex [Fe(en),Cly|Cl, (en = ethylene diamine), identify

the oxidation number of iron

° View Text Solution



https://dl.doubtnut.com/l/_rmZdWEbe3fxC
https://dl.doubtnut.com/l/_1rkNtMO1foxM
https://dl.doubtnut.com/l/_TfNvVjSZZgVp
https://dl.doubtnut.com/l/_mHelyBysVYCw

51. For the complex [Fe(en),Cly] Cl, (en = ethylene diamine), identify

the hybrid orbitals and the shape of the complex

° View Text Solution

52. For the complex [Fe(en)2Cl2] Cl, (en = ethylene diamine), identify

the magnetic behaviour of the complex

o View Text Solution

53. For the complex [Fe(en)zCZQ] Cl, (en = ethylene diamine), identify

the number of geometrical isomers,

o View Text Solution

54.For the complex [Fe(en),Cly|Cl, (en = ethylene diamine), identify

whether there is an optical isomer also


https://dl.doubtnut.com/l/_cPHwWtMfe7cM
https://dl.doubtnut.com/l/_8yYGwVfpPaX9
https://dl.doubtnut.com/l/_NTNFthSzJ8rl
https://dl.doubtnut.com/l/_W9fOSH5CvlCA

° View Text Solution

55. For the complex [Fe(en)2C’l2] Cl, (en = ethylene diamine), identify

name of the complex.

o View Text Solution

56. Compare the following complexes with respect to structural shapes

of units, magnetic behaviour and hybrid orbitals involved in units :

[Co(NHy),]*", [Cr(NHy),]* ", Ni(CO),

o View Text Solution

57. State the hybridisation and magnetic behaviour of [Cr(CO);].

° View Text Solution



https://dl.doubtnut.com/l/_W9fOSH5CvlCA
https://dl.doubtnut.com/l/_qmrN8ywkjo5E
https://dl.doubtnut.com/l/_j5ykfe1QacFt
https://dl.doubtnut.com/l/_NHyf5ertkgi4

58. What are the various factors affecting crystal field splitting energy ?

o View Text Solution

59. Which of the two is more stable and why ?

K, [Fe(CN)ﬁ} or K3 [Fe(CN)ﬁ]

° View Text Solution

60. What is the basis of formation of spectrochemical series ?

o View Text Solution

61. Draw the structures of geometrical isomers of the following

coordination complexes :

[Co(NHs),Cls] and [CoCly(en),]

| o \iAwr Tavk CAliikiAan



https://dl.doubtnut.com/l/_HiLjO6o3S8sH
https://dl.doubtnut.com/l/_jdl2GOtAbXXw
https://dl.doubtnut.com/l/_onVbjIQmnoca
https://dl.doubtnut.com/l/_7Q4vnMHzpUe6
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62. Give the formula of each of the following coordination entities :
Co®" ion is bound to one Cl~, one NH; molecule and two bidentate

ethylene diamine (en) molecules.

° View Text Solution

63. Give the formula of each of the following coordination entities :
Ni*™ ion is bound to two water molecules and two oxalate ions. Write
the name and magnetic behaviour of each of the above coordination

entities.

o View Text Solution

64. Write the name and draw the structure of each of the following

complex compounds :

[Co(NH3),(H,0),]Cls


https://dl.doubtnut.com/l/_7Q4vnMHzpUe6
https://dl.doubtnut.com/l/_VjcjK7UT892D
https://dl.doubtnut.com/l/_RUQEDRXtTX17
https://dl.doubtnut.com/l/_Y9ytDgW6emDc

° View Text Solution

65. Write the name and draw the structure of each of the following
complex compounds :

[Pt(NHs),][NiCly]

° View Text Solution

66. Describe for any two of the following complex ions, the type of
hybridisation, shape and magnetic property :

[Fe(HgO)S]ZJr

° View Text Solution

67. Describe for any two of the following complex ions, the type of
hybridisation, shape and magnetic property :

[Co(NHs),]**



https://dl.doubtnut.com/l/_Y9ytDgW6emDc
https://dl.doubtnut.com/l/_2DXaKYN9pM19
https://dl.doubtnut.com/l/_yYTXRjadfAKh
https://dl.doubtnut.com/l/_oc5Wcs7ijQv8

| o View Text Solution

68. Describe for any two of the following complex ions, the type of
hybridisation, shape and magnetic property :

[NiCl,)*~

o View Text Solution

69. What are ambidentate ligands ? Give an example.

o View Text Solution

70. Write IUPAC names of the following :

K3 [FG(C2O4)3}

° View Text Solution



https://dl.doubtnut.com/l/_oc5Wcs7ijQv8
https://dl.doubtnut.com/l/_fapNjABOfpJO
https://dl.doubtnut.com/l/_Uo32vPv0kB0g
https://dl.doubtnut.com/l/_yPeJRUjLsuKB

71. Write IUPAC names of the following :

[Pt(NHs)g] Cly

° View Text Solution

72. Draw the structure of cis-isomer of [Co(NHj3),Cly] .

o View Text Solution

73. A coordination compound has the formula CoCl3.4NHj. It does
not liberate ammonia but forms a precipitate with AgNOj. Write the

structure and IUPAC name of the complex compound.

° View Text Solution

74. Name a ligand which is bidentate and give an example of the

complex formed by this ligand.


https://dl.doubtnut.com/l/_xeEiGBDAn2sX
https://dl.doubtnut.com/l/_GK3VBvapHJHK
https://dl.doubtnut.com/l/_7aq8IDztjfOo
https://dl.doubtnut.com/l/_4nzTF8Q14cC0

° View Text Solution

75. Write the name (IUPAC norm) and draw the possible optical isomers

of [CrCly(en)(NHs),]

o View Text Solution

76. Answer the following :

Differentiate between a bidentate ligand and a monodentate ligand.

° View Text Solution

77. Answer the following :

Write the IUPAC name of [ Pt(NHj),Cly| Cls.

° View Text Solution



https://dl.doubtnut.com/l/_4nzTF8Q14cC0
https://dl.doubtnut.com/l/_dTnlgygrdpSn
https://dl.doubtnut.com/l/_dYe3ZQVFMm6W
https://dl.doubtnut.com/l/_HPSr2oyZ2iQ6

78. Answer the following :

Draw the structures of geometrical isomers of [CO(NH3)4C’Z2] ’

° View Text Solution

79. Write the formula of the following complexes :

Hexaammineplatinum(IV) chloride

o View Text Solution

80. Write the formula of the following complexes :

Dichlorotetraamminecobalt(lll) ion

o View Text Solution

81. The values of dissociation constant of [C’u,(Nlr1T3)4]2+ and

[CO(NH3)6}3+ are 1.0 x 10712 and 6.2 x 103, respectively. Which


https://dl.doubtnut.com/l/_7dlLhXejvGew
https://dl.doubtnut.com/l/_U965Nb9ClWqE
https://dl.doubtnut.com/l/_I7y4sG73Deo1
https://dl.doubtnut.com/l/_AifWhEz9yeW6

complex would be more stable and why ?

o View Text Solution

82. Write the IUPAC name of [Co(en),Cl,]CI and draw the structures

of all the isomers with this formula of complex.

° View Text Solution

83. Write the correct formulae for the following coordination
compounds :

CrCl3.6H,0 (violet with 3 chloride ions precipitated as AgCl)

° View Text Solution

84. Write the correct formulae for the following coordination

compounds :


https://dl.doubtnut.com/l/_AifWhEz9yeW6
https://dl.doubtnut.com/l/_tpiVbtMdGLCX
https://dl.doubtnut.com/l/_V7OkfRHDoY1W
https://dl.doubtnut.com/l/_ay5IGuCCJdZ3

CrCl3.6H50 (light green colour, with 2 chloride ions precipitated as

AgCl)

° View Text Solution

85. Write the correct formulae for the following coordination
compounds :
CrCl3.6H,0 (dark green colour, with 1 chloride ion precipitated as

AgCl)

o View Text Solution

Self Assessment Test

1. Which type of shapes are uncommon in coordination compounds ?

A. Octahedral

B. Tetrahedral


https://dl.doubtnut.com/l/_ay5IGuCCJdZ3
https://dl.doubtnut.com/l/_5854FaXlYTCO
https://dl.doubtnut.com/l/_x0dAHuCudvO8

C. Triangular

D. Square planar

Answer: C

° View Text Solution

2. Which of the following is not a double salt?

A. KCl. MgCly.6H,0
B. FCSO4. (NH4)ZSO46H20
C. Kal(SO,),.12H,0

D. Ky [Fe(CN),]

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_x0dAHuCudvO8
https://dl.doubtnut.com/l/_3uutYOgZ20Bx

3. What is the coordination number of metal in the complex ion
[Fe(Cy04),]" " ?

A2

B.3

C. 4

D.6

Answer: D

o View Text Solution

4. Which type of isomerism is shown by [Cr(H,0)4]Cl; and

[CT(H20)5CZ] Cl2 HQO ?

A. Linkage isomerism

B. Coordination isomerism


https://dl.doubtnut.com/l/_cIyTCikmZaRb
https://dl.doubtnut.com/l/_UL8FHJXo2CYy

C. Solvate isomerism

D. lonisation isomerism

Answer: C

° View Text Solution

5. Chlorophyll which is responsible for photosynthesis is a complex
compound of

A. Mg

B. Fe

C.Ca

D. Al

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_UL8FHJXo2CYy
https://dl.doubtnut.com/l/_nelviWhUU7nL

6. Assertion (A) : Valence bond theory does not give quantitative

interpretation of magnetic data.

Reason (R) : A compound is paramagnetic if it contains unpaired

electrons.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is tire correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements,, but

Reason (R) is not the corret explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_9SY55gnFOI8a

7. Assertion (A) : Coordination isomerism arises in a coordination

compound containing ambidentate group.

Reason (R) : Optical isomers are mirror images that cannot be

superimposed on each other.

A.Both Assertion (A) and Reason (R) are correct statements, and

Reason (R) is tire correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are correct statements,, but

Reason (R) is not the corret explanation of the Assertion (A).

C. Assertion (A) is correct, but Reason (R) is incorrect statement.

D. Assertion (A) is incorrect, but Reason (R) is correct statement.

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_meu1Exc040ph

