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COORDINATION COMPOUNDS

Solved Examples

1. On the basis of the following observations

made with aqueous solutions, assign

secondary valences to metals in the following



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PDym7UcP25QE

compounds:

Moles of AgCl precipitated per mole of

the compounds with excess AgNO,

() PdCl,.4NH, 2
(ii) NiCl;.6H,O 2
{ili) PtC1,.2HCI 0
(iv) CoCl,.ANH, 1
(v) PtCl,.2NH, 0

o Watch Video Solution

2. Write the formulas for the following
coordination compounds:

(@) Tetraa mmineaqua chlorido cobalt (lll)
chloride

(b) Potassium tetrahydroxid ozincate (ll)

(c) Potassium trioxalato aluminate (ll)


https://dl.doubtnut.com/l/_PDym7UcP25QE
https://dl.doubtnut.com/l/_SQ9N2G9S8mXB

(d) Dichloridobis (ethane-1,2-diamine) cobalt

(11)

(e) Tetra carbonyl nickel (0)

° Watch Video Solution

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

(a)| Pt(NHj;),Cl(NOy)|

(b) K3|Cr(C504),]

(c) [CoCly(en),|Cl


https://dl.doubtnut.com/l/_SQ9N2G9S8mXB
https://dl.doubtnut.com/l/_zEKOILppQ0ai

(d) [Co(NH3)]Cl

(e) Hg [CO(SCN)A

° Watch Video Solution

4. Why is geometrical isomerism not possible
in tetrahedral complexes having two different
types of unidentate ligands coordinated with

central metal ion ?.

o Watch Video Solution



https://dl.doubtnut.com/l/_zEKOILppQ0ai
https://dl.doubtnut.com/l/_59MXKQ7gM1hH

5. Draw structures of geometrical isomers of

[Fe(CN),(NH,),)

° Watch Video Solution

6. Out of the following two coordination
entities Which is chiral (optically active)
(a) cis — [C’I"CIQ(OX)2}3_

(b) trans — [CT‘CIz(OX)z)TS_ :

o Watch Video Solution



https://dl.doubtnut.com/l/_1XOrxxrZFk6J
https://dl.doubtnut.com/l/_RnK9roSRiNfS
https://dl.doubtnut.com/l/_Gvjk3OpijxjU

7. The spin only magnetic moment value of
[MnBry®~ ion is 5.9BM On the basis of
V BT Predict the hybridisation and geometry

of [MnBr,]*~ ion".

° Watch Video Solution

1. Wrtie the formulas for the following
coordination compounds:

(). Tetraamminediaquacobalt(lll) chloride.


https://dl.doubtnut.com/l/_Gvjk3OpijxjU
https://dl.doubtnut.com/l/_EgwhtGOHs0c8

(i1). Potassium tetracyanidonichelate(ll).

(iii).  Tris(ethane-1,2-diamine) chromium(lll)

chloride.

(iv) Amminebromidochloridonitrito-N-
Platinate(ll).

(V). Dichlororidobis (ethane-1,2-diamine)

platinum(lV) nitrate.

(vi). Iron(lll) hexacyanidoferrate(ll).

o Watch Video Solution



https://dl.doubtnut.com/l/_EgwhtGOHs0c8

2. Write the IUPAC names of the following
coordiantion compounds:

(i) [Co(NHs)4|Cls

(i) [Co(NH;);Cl|Cly

(iii) K3 | Fe(CN),]

(iv) K3 | Fe(Cy04)s]

(v) K[ PdCly]

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

o View Text Solution



https://dl.doubtnut.com/l/_oc8MflvbvwIg

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

(i) K |Cr(H20),(C20y4),

(i) [Co(en),;|Cl3

(iii) [Co(NHj);(NO>)|(NOs),

(iv) [Pt(NH3)(H50)Cl,]

o Watch Video Solution



https://dl.doubtnut.com/l/_ijUwJMzGXgR2

4. Give evidence that [Co(NH3),Cl| SO, and

|Co(NH;).S0,4|Cl are ionisation isomers.

° Watch Video Solution

5. Deduce the structures of [NiCly]*~ and
[Ni(CN)4]2_ considering the hybridisation
of the metal ion. Calculate the magnetic

moment (spin only) of the species.

o Watch Video Solution



https://dl.doubtnut.com/l/_4SRd2rswoiil
https://dl.doubtnut.com/l/_A3UcwP4vT1Yu
https://dl.doubtnut.com/l/_YkhjzBvj8UXL

6. [NiCl,]>” is paramagnetic while
[Ni(CO),| is diamagnetic though both are

tetrahedral Why?

o Watch Video Solution

7. [Fe(HzO)ﬁ}3+ is strongly paramagnetic
whereas [Fe(CN)6]3_ is weakly

paramagnetic. Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_YkhjzBvj8UXL
https://dl.doubtnut.com/l/_CLAFUn6mZwU4
https://dl.doubtnut.com/l/_MqvfWdQREJRc

8. Explain [CO(NH3)6}3+ is an inner orbital
complex whereas [Nz'(NlETg)(J2+ is an outer

orbital complex.

o Watch Video Solution

9. Predict the number of unpaired electrons in

the square planar [Pt(CN)4]2_ ion.

° Watch Video Solution



https://dl.doubtnut.com/l/_MqvfWdQREJRc
https://dl.doubtnut.com/l/_y17pYPk6NHed

10. The hexaquo manganese(ll) ion contains
five  unpaired electrons, while the
hexacyanoion contains only one unpaired

electron. Explain using the crystal field theory.

° Watch Video Solution

1. WERNER’S THEORY OF COORDINATION

COMPOUNDS

o Watch Video Solution



https://dl.doubtnut.com/l/_KFt8VIIuQuqk
https://dl.doubtnut.com/l/_vk2h0XbCTYmN
https://dl.doubtnut.com/l/_gycoelBcXP9d

12. FeSO, solution mixed with (NHy),SO;
solution is 1:1 molar ratio gives the test of
Fe*' ion but CuSO, solution mixed with
aqueous ammonia in 1:4 molar ratio does not

give the test of Cu?" ion. Explain why?

o Watch Video Solution

13. Explain with two examples each of the
following:  coordination  entity, ligand,
coordination number, coordination

polyhedron, homoleptic and heteroleptic


https://dl.doubtnut.com/l/_gycoelBcXP9d
https://dl.doubtnut.com/l/_QhESoeHjBRUl

° Watch Video Solution

14. What is meant by unidentate and
ambidentate ligands? Give two examples for

each.

° Watch Video Solution

15. Specify the oxidation numbers of the

metals in the following coordination entities:

(i). [Co(H,0)(CN)(en),] "


https://dl.doubtnut.com/l/_QhESoeHjBRUl
https://dl.doubtnut.com/l/_1eBGWX3ttPZE
https://dl.doubtnut.com/l/_3NYiFV3fAIZe

(ii). [CoBm(en)z} ¢
(iii). [PtCOLy)*~ (). K3[Fe(CON),]

(V). [C’I’(NH3)3CZ3]

o Watch Video Solution

16. Using IUP AC norms write the fomulas for
the following

(1). Tetrahydroxozincate(ll).

(). Potassium tetrachloridopalladate(ll).

(iii). DiamminedIchloridoplatinum(ll).

(iv). Potassium tetracyanidonickelate(ll).


https://dl.doubtnut.com/l/_3NYiFV3fAIZe
https://dl.doubtnut.com/l/_trCPQHuiMyZI

(v). Pentaamminenitrito-O-Cobalt(lll).
(vi). Hexaamminecobalt(lll) sulphate
(vii). Potassium tri(oxalato)chromate(lll).
(viii). Hexaammlneplatinum(IV)

(ix). Tetrabromidocuprate(ll).

(x). Pentaamminenitrito-N-cobalt(lll).

o Watch Video Solution

17. Using IUPAC norms write the systematic

names of the following:

(i). |Co(NH3)6|Cls


https://dl.doubtnut.com/l/_trCPQHuiMyZI
https://dl.doubtnut.com/l/_17Q7s9Y4Ttby

(ii). [Pt(NHs),Cl(NH,CHs)]Cl
(iii). [Ti(H,0)4]° "

(iv). |Co(NH3),Cl(NO,)|Cl

V). [Mn(H,0),)*"

(vi). [NiCly]*~

(vii). |[Ni(NHj3)e] Cly

3+

(viii). |Co(en),]

(ix). [Ni(CO),]

° View Text Solution



https://dl.doubtnut.com/l/_17Q7s9Y4Ttby

18. List various types of isomerism possible for
coordination compounds, giving an example

of each.

o Watch Video Solution

19. How many geometrical isomers are
possible in the following corrdination entities?
: 3

(i). |Cr(C20y4),]

(ii). [Co(NH3),Cls]

° Watch Video Solution



https://dl.doubtnut.com/l/_iW0d8iMtzCk9
https://dl.doubtnut.com/l/_5aWZuqVQwyNP

20. Draw the structures of optical isomers of:

(I) [CT(CQO;;):J -
2+

(ii). | PtCly(en),]

(iii). [C(NH3),Cly(en)]

o Watch Video Solution

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

(i) [CoCly(en),] "


https://dl.doubtnut.com/l/_5aWZuqVQwyNP
https://dl.doubtnut.com/l/_hkaLZ432v9ZB
https://dl.doubtnut.com/l/_QnqsRXRCneB8

(i) [Co(NH;)Cl(en),]*

(iii) [Co(NH;),Cly(en)]

° Watch Video Solution

22. Write all the geometrical isomers of
[Pt(NH;3)(Br)(Cl)(py)] and how many of

these will exhibit optical isomers?

° Watch Video Solution



https://dl.doubtnut.com/l/_QnqsRXRCneB8
https://dl.doubtnut.com/l/_u7LOPiiIGKfW

23. Aqueous copper sulphate solution (blue in
colour) gives:

(). A green precipitate with aqueous
potassium fluoride and

(i). A bright green solution with aqueous
potassium chloride. Explain these

experimental results.

o Watch Video Solution



https://dl.doubtnut.com/l/_GLIlqOo7xMo0

24. What is the coordination entity formed
when excess of aqueous KCN is added to an
aqueous solution of copper sulphate? Why is
it that no precipitate of copper sulphide is
obtained when H5.S (g) is passed through this

solution?

o Watch Video Solution

25. Discuss the nature of bonding in the

following coordination entities on the basis of


https://dl.doubtnut.com/l/_D9iRLXaF1t3S
https://dl.doubtnut.com/l/_Robz9WhF3AAZ

valence bond theory:
(i). [Fe(CN)g|*™
(ii). [FeFy)*~

(iii). [Co(Cy04)5]°”

(iv). [CoFy]*~

o Watch Video Solution

26. Draw figure to show the splitting of d

orbitals in an octahedral crystal field.

° View Text Solution



https://dl.doubtnut.com/l/_Robz9WhF3AAZ
https://dl.doubtnut.com/l/_N6mENbPwY8Rv
https://dl.doubtnut.com/l/_EiZ3hGDNo8MW

27. What is spectrochemical series? Explain the
difference between a weak field ligand and a

strong field ligand.

° Watch Video Solution

28. The magnitude of CFSE (Crystal Field
Splitting Energy , Ag) can be related to the
configuration of d-orbitals in a coordination

entity as

o Watch Video Solution



https://dl.doubtnut.com/l/_EiZ3hGDNo8MW
https://dl.doubtnut.com/l/_0Gw3NwoiIafE

29. [C?*(NH3)6}3Jr is paramagnetic while

[Ni(C’N)4]2_ is diamagnetic. Explain why?

o Watch Video Solution

30. A solution of [Ni(HgO)ﬁ}2+ is green but
: : 2 .
a solution of [Ni(CN),] is colourless

Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_08JqR1cNeTiM
https://dl.doubtnut.com/l/_ZpQ2YQ5VQdso

31. [Fe(CN)ﬁrl_ and [Fe(I—IzO)G}zJr are of

different colours in dilute solutions why?

° Watch Video Solution

32. BONDING IN METAL CARBONYLS

° View Text Solution

33. Give the oxidation state, d-orbitals

occupation and coordination number of the


https://dl.doubtnut.com/l/_ivaHvosQJsyJ
https://dl.doubtnut.com/l/_p8AWuSN1Ot3w
https://dl.doubtnut.com/l/_htXQdiLUbxsK

central metal ion in the following complexes:
(i). K3[Co(C504),]

(ii). cis — |Cr(en),Cly| Cl

(iii). (NHy)o|CoFy]

o Watch Video Solution

34. Wrtie down the IUPAC name for each of the
following complexes and indicate the
oxidation state, electronic configuration and

coordination numberand magnetic moment


https://dl.doubtnut.com/l/_htXQdiLUbxsK
https://dl.doubtnut.com/l/_BDwP1mLRdCY6

of the complex.

(i). K|Cr(H0)4(C204),].3H,0
(ii). [Co(NH3),Cl|Cl,

(iii). |CrCl3(py);]

(iv). Cs[FeClyI]

(v). K4 [ Mn(CN),]

° View Text Solution

35. Explain the violet colour of the complex
[T’L’(I-I2O)6]SJr on the basis of crystal field

theory.

| e |


https://dl.doubtnut.com/l/_BDwP1mLRdCY6
https://dl.doubtnut.com/l/_2TgIRXwKCLfn

& Wwatch Video Solution I

36. What is meant by the chelate effect? Give

and example.

° Watch Video Solution

37. Discuss briefly giving an example in each
case the role of coordination compounds in:
(1) biological systems (iii) analytical chemistry
(i) medicinal chemistry and (iv)

extraction/metallurgy of metals


https://dl.doubtnut.com/l/_2TgIRXwKCLfn
https://dl.doubtnut.com/l/_JUn6Qe5yH6Qv
https://dl.doubtnut.com/l/_thchOteYbXQ4

° Watch Video Solution

38. How many ions are produced from the
complex Co(NHj3)sCls in solution?

(1). 6

o Watch Video Solution



https://dl.doubtnut.com/l/_thchOteYbXQ4
https://dl.doubtnut.com/l/_VPv6j1z0Vs3Q

39. Amongst the following ions which one has
the highest magnetic moment value?

(i). [Cr(Hy0)4]" "

(ii). [Fe(Hy0)¢]* "

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

o Watch Video Solution

40. Amongst the following, the most stable

complex is

° Watch Video Solution



https://dl.doubtnut.com/l/_dKzcRlbhJLor
https://dl.doubtnut.com/l/_2Cb2gEoiDymH

41. What will be the correct order for the
wavelengths of absorption in the visible
region for the following:

[Ni(NOy)g]" ™, [Ni(NHy),]* ", [Ni(H,0),]*"

?

o Watch Video Solution



https://dl.doubtnut.com/l/_2Cb2gEoiDymH
https://dl.doubtnut.com/l/_bgZaK1LG3VSN

