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CHEMISTRY

BOOKS - CHEMISTRY

COORDINATION COMPOUNDS

Coordination Compounds

1. Which of the following complexes formed by Cu?" ions is most

stable ?

A.Cu?* + 4ANH; — [Cu(NH;),]*", log K = 11.6
B.Cu’* +4CN~ — [Cu(CN),]* ,logK = 27.3
C.Cu*"t +2en” — [C’u(en)2]2+, log K = 15.4

D.Cu’" + 4H,0 — [C’u(HzO)4]2+, logK = 8.9


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KKrmdJ16QdYl

Answer: B

° Watch Video Solution

2. The colour of the coordination compounds depends on the crystal
field splitting . What will be the correct order of obsorption of
wavelength of light in the visible region, for the comolexes,
[Co(NH;),]* " mand [CO(H20)§+?

A [Co(CN)s]*™ > [Co(NH,)e]*" > [Co(H,0),]"

B. [Co(NHs)]" ™ > [Co(Hy0)g]° " > [Co(CN),]°~

C. [Co(Hy0)4]*" > [Co(NH,)g]* ™ > [Co(CN),)*~

D. [Co(CN)e]’™ > [Co(NH;),]’" > [Co(H,0),]""

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_KKrmdJ16QdYl
https://dl.doubtnut.com/l/_B6FcO9ogbOMp

3. When 0.1 mol CoCl3(NHs), is treated with excess of AgNOs3, 0.2
mole of AgCl are obtained. The conductivity of solution will correspond
to

A.1: 3 electrolyte

B.1: 2 electrolyte

C.1:1electrolyte

D.3:1electrolyte

Answer: B

° Watch Video Solution

4. When 1 mol CrCl3.6H,0 is treated with excess of AgINOs, 3 mol of

AgCl are obtained. The formula of the coplex is

A. [CTClg(HQO)g] . 3H20

B. [CTClQ(HQO)J CZ2H20


https://dl.doubtnut.com/l/_5GcamhoG24i2
https://dl.doubtnut.com/l/_aWkPHzrqjRrU

C. [CTCl(H2O)5:| Cl2 H2O

D. [CT(HQO)G] Clg

Answer: D

o Watch Video Solution

5. The correct IUPAC name of [Pt(NHj;),Cly] is

A. Diamminedichloridoplatinum (I1)
B. Diamminedichloridoplatinum (IV)
C. Diamminedichloridoplatinum (0)

D. Dichloridodiammineplatinum (1V)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aWkPHzrqjRrU
https://dl.doubtnut.com/l/_Q1TI53gTWls1

6. The stabilization of coordination compound due to chelation is called
the chelate effect. Which of the following is the most stable complex
species?
A. [Fe(CO)]
B. [Fe(CN)g]" ™
3
C. [FC(CQO;;):J

D. [Fe(H,0),]°"

Answer: C

o Watch Video Solution

7.Indicate the complex ion which shows geometrical isomerism.

A [Cr(H,0),C1,)

B. [Pt(NHj3),Cl]


https://dl.doubtnut.com/l/_igNSNLNbsbFs
https://dl.doubtnut.com/l/_eKWAd5AJNDp2

C. [Co(NH3),]*"

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

Answer: A

o Watch Video Solution

8. The CFSE for octahedral [CoClg]* ™ is 18,000cm ~'. The CFSE for
tetrahedral [CoCl,)* ™ will be

A.18, 000cm !

B. 16, 000crm ~*

C.8, 000cm !

D. 20, 000cm ~*

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_eKWAd5AJNDp2
https://dl.doubtnut.com/l/_Ea41pDIzCbqL
https://dl.doubtnut.com/l/_BG63oH4huCPY

9.Due to the presence of ambidenate ligands coordination compounds
show isomerism. Palladium complexes of  the type
[Pd(CGH5)2(SCN)2] & [Pd(CGH5)2(NCS)2:| are

A. linkage isomers

B. Coordination isomers

C.ionisation isomers

D. geometrical isomers

Answer: A

o Watch Video Solution

10.  The two compounds [Co(50,)(NH;),|Br and

[Co(SO,)(NHs),]Clrepresent:

A. linkage isomerism

B. ionisation isomerism


https://dl.doubtnut.com/l/_BG63oH4huCPY
https://dl.doubtnut.com/l/_xRuWQFHsRPCu

C. Coordination isomerism

D. no isomerism

Answer: D

o Watch Video Solution

11. Which of the following is not chelating agent
(a) Thiosulphate
(b) Oxalato
(c) Glycinato
(d) Ethylene diamine .
A. Thiosulphato
B. Oxalato

C. Glycinato

D. Ethane-1, 2-diamine


https://dl.doubtnut.com/l/_xRuWQFHsRPCu
https://dl.doubtnut.com/l/_zNDFBOE4pToC

Answer: A

° Watch Video Solution

12. Which of the following species is not expected to be a ligand?

A.NO
B.NH,"
C. NH,CH,CH,NH,

D.CO

Answer: B

o Watch Video Solution

13. What kind of isomerism exists between [Cr(H,0)]Clj (violet) and

[Cr(H,0)5Cl]. H,O (greyish-green)?



https://dl.doubtnut.com/l/_zNDFBOE4pToC
https://dl.doubtnut.com/l/_9JXMYRFjAZyf
https://dl.doubtnut.com/l/_eY9qKThLNVWF

A. Linkage isomersim

B. Solvate isomerism

C. lonisation isomerism

D. Coordination isomerism

Answer: C

° Watch Video Solution

14.1UPAC name of [Pt(NH3),Cl(NO,)] is

A. Platinum diaminechloronitrite
B. Chloronitrito-N-ammineplatinum (Il)
C. Diamminechloridonitrito-N-platinum (lI)

D. Diamminechloronitrito-N-platinate (I1)

Answer: C

[ o war_r_L vl ~_ ..


https://dl.doubtnut.com/l/_eY9qKThLNVWF
https://dl.doubtnut.com/l/_T5ZtZDrlZO8p

L vvallill viUCO o01utiornl )|

15. Atomic number of Mn. Fe and Co are 25, 26 and 27 respectively.
Which of the following inner orbital octahedral complex ions are
diamagnetic ?
3+
A. [CO(NH3)6:|
B. [Mn(CN),*~
C. [Fe(CN)g]*™

D. [Fe(CN),] -

Answer: A::C

o Watch Video Solution

16. Atomic number of Mn, Fe, Co and Ni are 25, 26, 27 and 28
respectively. Which of the following outer orbital octahedral complexes

have same number of unpaired electrons ?


https://dl.doubtnut.com/l/_T5ZtZDrlZO8p
https://dl.doubtnut.com/l/_QOXIBp6ngcjJ
https://dl.doubtnut.com/l/_Q8unBW2IGHl1

A. [M’I'I,Clﬁ]g a
B. [FeFy)*~
C. [COFG]?) B

D. [Ni(NH,)g]" "

Answer: A::C

° Watch Video Solution

17. Which of the following options are correct for [Fe(CN)ﬁr_
complex ?

A. d?sp® hybridisation

B. sp>d? hybridisation

C. Paramagnetic

D. Diamagnetic

Answer: A::C



https://dl.doubtnut.com/l/_Q8unBW2IGHl1
https://dl.doubtnut.com/l/_118YVwUfHi1t

° Watch Video Solution

18. An aqueous pink solution of cobalt (Il) chloride changes to deep blue
on addition of excess of HC!. This is because ...
A [CO(H206]2+ is transformed into [CoClg]* ™
B. [C’O(H2O)6]2Jr is transformed into [CoCl,)*~
C.tetrahedral complexes have smaller crystal field splitting than
octahedral complexes
D. Tetrahedral complexes have larger crystal field splitting than

octahedral complex

Answer: B::C

o Watch Video Solution

19. Which of the following complexes are homoleptic ?


https://dl.doubtnut.com/l/_118YVwUfHi1t
https://dl.doubtnut.com/l/_LpZ4jzZfMTmJ
https://dl.doubtnut.com/l/_ngvjyYvyy8v8

A [Co(NH;),]""
B. [Co(NH3),Cly)
C. [Ni(CN),]*~

D. [Ni(NHs),Cl]

Answer: A::C

° Watch Video Solution

20. Which of the following complexes are heteroleptic ?

A [Cr(NH;)]*™
B. [Fe(NHs),Cly)
C. [Mn(CN)]*~

D. [CO(NH3)4Cl2i|

Answer: B::D

[ ° war_r_L vl ~_ ..


https://dl.doubtnut.com/l/_ngvjyYvyy8v8
https://dl.doubtnut.com/l/_wOxpNprFKmXO

L vvallill vVIiUCO o0I1uLiornl )|

21. Identify the optically active compounds from the following

A. [C’o(en)ﬂ?’+
B.trans— [Coo(en),Cls] i
C.cis— [Co(en),Cly] ’

D. [Cr(NH;3)Cl]

Answer: A::C

O Watch Video Solution

22. Identify the correct statements for the behaviour of ethane-1, 2-

diamine as a ligand.

A. It is a neutral ligand

B. It is a didentate ligand


https://dl.doubtnut.com/l/_wOxpNprFKmXO
https://dl.doubtnut.com/l/_VdePuOmgoNon
https://dl.doubtnut.com/l/_O0QWjn130mfZ

C. It is a chelating ligand

D. It is a unidentate ligand

Answer: A::B::C

o Watch Video Solution

23. Which of the following complexes show linkage isomerism ?

A. [Co(NH;),(NOy)|**
B. [Co(H,0),C0]°"
C. [Cr(NH;),] SCN**

D. [Fe(en),Cly) "

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_O0QWjn130mfZ
https://dl.doubtnut.com/l/_BXWdXRwnZ4B8

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

[CO(NH3)3CZ3}, [CO(NH3)4Cl2} Cl, [CO(NHg)ﬁ} Clg, [CT(NH3)5CZ] Cl2

O Watch Video Solution

25. A coordination compound CrCI3.4H,0 precipitates AgCI when
treated with AgNQOs3; The molar conductance of its solution
corresponds to a total of two ions Write the structural formula of the

compound and name it .

o Watch Video Solution

26. A complex of the type [M(AA)QXZ} is known to the optically active.
What does this indicate about the structure of the complex? Give one

example of such complex.

o Watch Video Solution



https://dl.doubtnut.com/l/_AO3tMfjBMEXc
https://dl.doubtnut.com/l/_juEjUOYKRh4y
https://dl.doubtnut.com/l/_4vEwwA3TPpM1

27. Magnetic moment of [MnC’l4]2_ is 592 BM. Explain giving reason

present.

o Watch Video Solution

28. 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.

° Watch Video Solution

29. Why are low spin tetrahedral complexes not formed ?

o Watch Video Solution



https://dl.doubtnut.com/l/_4vEwwA3TPpM1
https://dl.doubtnut.com/l/_ZaqjobWPNelB
https://dl.doubtnut.com/l/_NiJ9hma5VGDQ
https://dl.doubtnut.com/l/_xyeTxGWOL9GU

30. Give the electronic configuration of the following complexes on the
basis of crystal field splitting theory. [CoFg)® ™, [Fe(CN)6]4_ and

[Cu(NH,)g]* "

o Watch Video Solution

31. Explain why [Fe(H2O)6}3+ has magnetic moment value of 5.92 BM

where as [Fe(C’N)ﬁ}?’_ has a value of only 1.74 BM ?

° Watch Video Solution

32. Arrange following complex ions in increasing order of crystal field

splitting energy (A,).

o Watch Video Solution



https://dl.doubtnut.com/l/_KWYSQbMO3k2t
https://dl.doubtnut.com/l/_CxDC2uEZIO35
https://dl.doubtnut.com/l/_qMDRffzID4bb

33. Why do compounds having similar geometry have different magnetic

moment ?

o Watch Video Solution

34. CuS04.5H,0 is blue in colour while CuSOy is colourless. Why ?

o Watch Video Solution

35. Name the type of isomerism when ambidentate ligands are attched

to central metal ion. Give two examples of ambidentate ligands.

o Watch Video Solution

36. Match the complex ions given in column | with the colours given in

column Il and assign the correct code.


https://dl.doubtnut.com/l/_iHrom1oTmGhv
https://dl.doubtnut.com/l/_NDOy3NF32ng9
https://dl.doubtnut.com/l/_flNAgkoDxmmz
https://dl.doubtnut.com/l/_NnX7cez2d74T

Columnl Column i

(Complexion) | (Colour)
A [CoNH), 1. Violet
B [Ti(H,0) )" 2. Green
C. INi(H,0), 1" 3. Paleblue
D, [Ni(H,0), en)lF* (aq) | 4.

Yellowish orange

AABCD
1 2 4 5
BABCD
4 3 2 1
CABCD
3 2 4 1
DABCD
4 3 2 1

Answer: A::B::C::D

o View Text Solution

37. Match the coordination compounds given in column | with the

central metal atoms given in column Il and assign the correct code.


https://dl.doubtnut.com/l/_NnX7cez2d74T
https://dl.doubtnut.com/l/_OOMYJ8BNeyRH

Columnl Column il

(Coordination compound) (Central metal atom)
A Chiorophyll S s
B. Blood pigment oo Cobal
C. Wilkinson catalyst 3. Magnesiart.
D. VitaminB,, 4. lron
A A B C D
3 4 1 2
B A B C D
3 4 5 1
c A B C D
4 3 2 1
5 A B C D
3 4 1 2

Answer: A::B::C::D

o Watch Video Solution

38. Match the complex ions given in column | with the hybridisation and

number of unpaired electrons given in column Il and assign the correct


https://dl.doubtnut.com/l/_OOMYJ8BNeyRH
https://dl.doubtnut.com/l/_UBUDn1ZVp92d

code

Column | comm,n_.ilw,,.
(Complexion) | (Hybridisation, number

| ofunpaired electrons)

A [Cr(H,0)]° " 1. dsp’, 1

B. [ColCN)F~ 2. sp’ds

C. [Ni(NH)g 3. d*sp*,3

D. [MnF]* 4. sp* &2

A B C D

A.

3 1 4 2

8 A B C D

4 3 2 1

c A B C D

'3 2 4 1

5 A B C D

4 1 2 3

Answer: A::B::C::D

o Watch Video Solution

39. Match the complex species given in column | with the possible

isomerism given in Column Il and assign the correct code.


https://dl.doubtnut.com/l/_UBUDn1ZVp92d
https://dl.doubtnut.com/l/_sym0JuaOz2DF

et e '"“MMMF"
Column 1 Column Il

(Complex species) (Isomerism)
A ICo(NH,), Ly 1; | Optical
B s ~[Colen), Cl,)! 2. lonisation
C. [Co(NH, ), (NO, )1cl, 3. Coordination
D [Co(NH, ), JICr(CN), ) 4. Geometrical
A B C D
A
1 2 4 3
8 A B C D
4 3 2 1
c A B C D
4 2 1 3
b A B C D
4 1 2 3

Answer: A::B::C::D

o Watch Video Solution

40. Match the compounds given In column | with oxidation state of

cabalt present in it (given in column II) and assign the correct code.


https://dl.doubtnut.com/l/_sym0JuaOz2DF
https://dl.doubtnut.com/l/_OW0aE8hAMgvt

Columnll Columnli

(Compound) (Oxidation state of Co)
ORGSO 1w
ST S N 20
C. Na,[Co(5,0;);1 3 +2
D. [Co,(CO)] 4 43
A A B C D
1 2 4 3
8 A B C D
4 3 2 1
c A B C D
3 1 4 2
b A B C D
4 1 3 2

Answer: A::B::C::D

o Watch Video Solution

41. Assertion (A) Toxic metal ions are removed by the chelating ligands.

Reason (R) Chelate complexes tend to be more stable.


https://dl.doubtnut.com/l/_OW0aE8hAMgvt
https://dl.doubtnut.com/l/_2bVHvkBRWHse

A. Assertion and reason both are true, reason is correct explanation

of assertion.

B. Assertion and reason both are true but reason is not the correct

explanation of assertion.

C. Assertion is true, reason is false.

D. Assertion is false, reason is true.

Answer: A

o Watch Video Solution

42. Assertion (A) [Cr(H204)]|Cly and [Fe(H,0)4]Cly are reducing in
nature.
Reason (R) Unpaired electrons are present in their d-orbitals.

A. Assertion and reason both are true, reason is correct explanation

of assertion.


https://dl.doubtnut.com/l/_2bVHvkBRWHse
https://dl.doubtnut.com/l/_2OJkHfMfEUCq

B. Assertion and reason both are true but reason is not the correct

explanation of assertion.

C. Assertion is true, reason is false.

D. Assertion is false, reason is true.

Answer: B

° Watch Video Solution

43. Assertion (A) Linkage isomerism arises in coordination compounds

containing ambidnetate ligand.

Reason (R) Ambidentate ligand has two different donor atoms.

A. Assertion and reason both are true, reason is correct explanation

of assertion.

B. Assertion and reason both are true but reason is not the correct

explanation of assertion.


https://dl.doubtnut.com/l/_2OJkHfMfEUCq
https://dl.doubtnut.com/l/_PbPElaoORYKe

C. Assertion is true, reason is false.

D. Assertion is false, reason is true.

Answer: A

° Watch Video Solution

44. Assertion (A) Complexes of M Xg and MX5L type (X and L are

unidentate) do not show geometrical isomerism.

Reason (R) Geometrical isomerism is not shown by complexes of

coordination number 6.

A. Assertion and reason both are true, reason is correct explanation

of assertion.
B. Assertion and reason both are true but reason is not the correct
explanation of assertion.

C. Assertion is true, reason is false.


https://dl.doubtnut.com/l/_PbPElaoORYKe
https://dl.doubtnut.com/l/_X0jAylYEuKAO

D. Assertion is false, reason is true.

Answer: B

o Watch Video Solution

. 3— . .
45. Assertion (A) [Fe(C’N)ﬁ} ion shows magnetic moment
corresponding to two unpaired electrons.
Reason (R) Because it has d?sp® type hybridisation.
A. Assertion and reason both are true, reason is correct explanation
of assertion.
B. Assertion and reason both are true but reason is not the correct
explanation of assertion.
C. Assertion is true, reason is false.

D. Assertion is false, reason is true.

Answer: D


https://dl.doubtnut.com/l/_X0jAylYEuKAO
https://dl.doubtnut.com/l/_nTEc5YtPed2f

° Watch Video Solution

46. Using crystal field theory, draw energy level diagram, write electronic
configuration of the central metal atom/ion and determine the
magnetic moment value in the following

3— 2+ 3—
(a) [CoFg]” [CO(HzO)ﬁ} , [CO(C’N)G}

(b) FeF?~, [Fe(Hy0),]"", [Fe(CN)g]*™

o Watch Video Solution

47. Using valence bond theory, explain the following in relation to the
complexes given below

[Mn(CN),]’~, [Co(NHs)|*", [Cr(H,0),]*", [FeClg)*~

(a) type of hybridisation

(b) Inner or outer orbital complex

(c) Magnetic behaviour

(d) Spin only magnetic moment value.

.


https://dl.doubtnut.com/l/_nTEc5YtPed2f
https://dl.doubtnut.com/l/_APBs87TzqXDT
https://dl.doubtnut.com/l/_G1cUqEvvRl0p

| ' Vvatcn video oolution J

48. CoSO,CI1.5N Hj exists in two isomeric forms 'A' and 'B'. Isomer ‘A
reacts with AgNOj to give white precipitate, but does not react with
BaCl,. 1somer 'B' gives white precipitate with BaCl, but does not react
with AgNQOjs. Answer the following questions.

(a) Identify 'A' and 'B' and write their structural formulae.

(b) Name the type of isomerism involved.

(c) Give the IUPAC name of 'A' and 'B'.

o Watch Video Solution

49. what is the relationsphip between observed colour of the complex

and the wavelength of light absorbed by the complex ?

o Watch Video Solution



https://dl.doubtnut.com/l/_G1cUqEvvRl0p
https://dl.doubtnut.com/l/_HrXRbbtqEZFz
https://dl.doubtnut.com/l/_Tf5V2KtzGfQ9

50. Why are different colours observed in octahedral and tetrahedral

complexes for the same metal and same ligands ?

o Watch Video Solution



https://dl.doubtnut.com/l/_uRgLjB9SRXpG

