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BOOKS - NCERT CHEMISTRY (ENGLISH)

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/_7Y3rAa7vXJnF

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 absorption of
wavelength of light in the visible region, for the complexes,
[Co(NH,)g]* ", [Co(CN))* ™ and [Co(H0),)° "2

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/_7Y3rAa7vXJnF
https://dl.doubtnut.com/l/_gvd5CUoGbOSF

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/_14KpKLHn883i
https://dl.doubtnut.com/l/_L9U56vVKnctT

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/_L9U56vVKnctT
https://dl.doubtnut.com/l/_pjFhaJ5JNJ9w

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/_7r6KHi8oYGLj
https://dl.doubtnut.com/l/_EAF6nLChdQSx

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/_EAF6nLChdQSx
https://dl.doubtnut.com/l/_Z7m6D7l1x5Oc
https://dl.doubtnut.com/l/_EJs2tCK5R4RA

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/_EJs2tCK5R4RA
https://dl.doubtnut.com/l/_JQznAmIMYdA9

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/_JQznAmIMYdA9
https://dl.doubtnut.com/l/_sr8bXMQOEy9A

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/_sr8bXMQOEy9A
https://dl.doubtnut.com/l/_FAwUIlG0dRbx
https://dl.doubtnut.com/l/_ujiWIGNWGKlx

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/_ujiWIGNWGKlx
https://dl.doubtnut.com/l/_SGT5rLPNdUyW

L vvdllill vIUCO o0I1uULivIl )

Mcqs More Than One Options

1. Atomic number of Mn. Fe and Co are 25, 26 and 27 respectively. Which

of the following inner orbital octahedral complex ions are diamagnetic ?

A [Co(NH;),]*"
B. [Mn(CN),]*~
C. [Fe(CN)]*~

D. [Fe(CN),]*~

Answer: A::C

o Watch Video Solution

2. Atomic number of Mn, Fe, Co and Ni are 25, 26, 27 and 28

respectively. Which of the following outer orbital octahedral complexes


https://dl.doubtnut.com/l/_SGT5rLPNdUyW
https://dl.doubtnut.com/l/_gb6Fxpu2sEPL
https://dl.doubtnut.com/l/_l6K4TtAJ4FkC

have same number of unpaired electrons ?
A. [MnClg)*~
B. [FeFs)*~
C.[CoFg)*~

D. [Ni(NH,)y]* "

Answer: A::C

o Watch Video Solution

3. Which of the following options are correct for [Fe(CN)ﬁ}?’_
complex ?

A. d?sp® hybridisation

B. spd? hybridisation

C. Paramagnetic

D. Diamagnetic



https://dl.doubtnut.com/l/_l6K4TtAJ4FkC
https://dl.doubtnut.com/l/_GZDp7hQEKTIy

Answer: A::C

° Watch Video Solution

4. An aqueous pink solution of cobalt (Il) chloride changes to deep blue
on addition of excess of HCI. This is because ........
A [CO(H206]2+ is transformed into [CoClg|*
B. [C’o(I—I2O)6]2+ 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



https://dl.doubtnut.com/l/_GZDp7hQEKTIy
https://dl.doubtnut.com/l/_B9OSHHWFTfjT
https://dl.doubtnut.com/l/_vcnLLDXW6IpF

5. Which of the following complexes are homoleptic ?

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

D. [Ni(NHs),Cl)]

Answer: A::C

o Watch Video Solution

6. Which of the following complexes are heteroleptic ?

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

D. [CO(NH3)4CZQ}


https://dl.doubtnut.com/l/_vcnLLDXW6IpF
https://dl.doubtnut.com/l/_xjLiUxEEnX73

Answer: B::D

° Watch Video Solution

7.1dentify the optically active compounds from the following

A [C’o(en)g}g+

B.trans— [Coo(en),Cls] i
C.cis— [Co(en),Cly] ’

D. [Cr(NH3),Cl]

Answer: A::C

o Watch Video Solution

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

diamine as a ligand.


https://dl.doubtnut.com/l/_xjLiUxEEnX73
https://dl.doubtnut.com/l/_btkaMdPbH8SQ
https://dl.doubtnut.com/l/_J8nZGImx8qQp

A. It is a neutral ligand

B. It is a didentate ligand

C.ltis a chelating ligand

D. It is a unidentate ligand

Answer: A::B::C

° Watch Video Solution

9. Which of the following complexes show linkage isomerism ?

A [Co(NH;),(NO,y)|**
B. [Co(H,0),C0]°"
C. [Cr(NH;),] SCN**

D. [Fe(en),Cly)] "

Answer: A::C

[ o war_r_L vl ~_ ..


https://dl.doubtnut.com/l/_J8nZGImx8qQp
https://dl.doubtnut.com/l/_tmBdkfE8fVyW
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Short Answer Type

1. Arrange the following complexes in the increasing order of

conductivity of their solution

[Co(NHs),Cl3), [Co(NH3),Cly| Cl, [Co(NHs) g Cls, [Cr(NHs),ClCly

o Watch Video Solution

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

compound and name it .

° Watch Video Solution



https://dl.doubtnut.com/l/_tmBdkfE8fVyW
https://dl.doubtnut.com/l/_QuQjWK1fhxcm
https://dl.doubtnut.com/l/_KgSlRwtUe8HX

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

example of such complex.

° Watch Video Solution

4. Magnetic moment of [MnC’l4]2_ is 5.92 BM. Explain giving reason

present.

° Watch Video Solution

5. 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_QBi0B3X5uACF
https://dl.doubtnut.com/l/_Tx1ZRt2hD2PL
https://dl.doubtnut.com/l/_PQENG9IvIPub

6. Why are low spin tetrahedral complexes not formed ?

o Watch Video Solution

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

[Cu(NHy)g]*

o Watch Video Solution

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

whereas [Fe(CN)G}?’_ has a value of only 1.74 BM ?

° Watch Video Solution

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

splitting energy (Ay).


https://dl.doubtnut.com/l/_SnCYW7GzpxLp
https://dl.doubtnut.com/l/_W2BRSkZvX5qX
https://dl.doubtnut.com/l/_SN0eUayxzL6P
https://dl.doubtnut.com/l/_CwLZJeMZOc3h

o Watch Video Solution

10. Why do compounds having similar geometry have different magnetic

moment ?

o Watch Video Solution

1. CuS04.5H,50 is blue in colour while CuSOy is colourless. Why ?

o Watch Video Solution

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

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

o Watch Video Solution

Maching The Columns


https://dl.doubtnut.com/l/_CwLZJeMZOc3h
https://dl.doubtnut.com/l/_XoU2dDenMnV4
https://dl.doubtnut.com/l/_kKEkfs52HpOT
https://dl.doubtnut.com/l/_d7ZLoz8H3epC

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

column Il and assign the correct code.

Columnl Column il
(Complexion) | (Coloun)
A [Co(NH, ) 1 1. Violet
B [Ti(H,0), 1" 2. Green
C INiH,0), 1" 3. Paleblue
D, [Ni(H,0),n)F"(aq) | 4. Yellowish orange

AABCD
1 2 4 5
BABC’D
4 3 2 1
A B C D
C'3 2 4 1
A B C D
D'4 3 2 1

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

° Watch Video Solution



https://dl.doubtnut.com/l/_kz1uyrTBhfsg

2. Match the coordination compounds given in column | with the central

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

Column il

Column|
(Coordination compound) (Central metal atom)
A Chiorophyll S mgee
B. Blood pigment Cobalt
C.  Wilkinson catalyst 3. Magnesiar.
D. VitaminB,, 4. ron
A A B C D
3 4 1 2
A B C D
3 4 5 1
A B C D
C'4 3 2 1
b A B C D
3 4 1 2

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

o Watch Video Solution



https://dl.doubtnut.com/l/_5lmJQWwJd6ar

3. Match the complex ions given in column I with the hybridisation and

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

code
Columnll Column 1l
(Complex ion) (Hybridisation, number
e gf unp§ired electrons)
A [Cr(H,0),1°" 1. dsp’, 1
B. [Co(CN), I~ 2. spPd,s
C. INI(NHy)s I 3. d*sp’,3
D.  [MnFI* 4 sp’d2
A B C D
A.
31 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



https://dl.doubtnut.com/l/_RUYi58udhz9N
https://dl.doubtnut.com/l/_ejKTJbyICfBa

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

isomerism given in Column Il and assign the correct code.

Column | )
(Complex species) (Isomerism)

A. fU)(N}-f’)A(‘f}J‘ 1. Optical

B s —[Cofen), Ly lonisation

[ColNH, ), (NO, )il Coordination

C.
D. [ColNH, ), JICr(CN), ]

Ao

Geometrical

A. (i) (AB,C,D):(1,2,4,3)

B. (ii) (A,B,C,D):(4,3,2,1)

C. (iii) (A,B,C,D): (4,2,1,3)

D. (iv) (A,B,C,D):(4,1,2,3)

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

o Watch Video Solution



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

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

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

Columnll Columnli

{Compound) (Oxidation state of Co)
CeACSING RO T e
B WCaNH w50, 20
C. Na,[Co(S5;04);] 3. +2
D. [Co,(CO)] 4 43
A A B C D
1 2 4 3
B A B C D
4 3 2 1
c A B C D
3 1 4 2
5 A B C D
4 1 3 2
Answer: D

o Watch Video Solution

Assertion And Reason



https://dl.doubtnut.com/l/_7HXYAMBN1ucd
https://dl.doubtnut.com/l/_F9dsI4MSGCzr

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

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

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

2. Assertion (A) [Cr(H20)]Cly and [Fe(H20)4|Cly are reducing in
nature.

Reason (R) Unpaired electrons are present in their d-orbitals.


https://dl.doubtnut.com/l/_F9dsI4MSGCzr
https://dl.doubtnut.com/l/_6N7LoCegiXsn

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: B

o Watch Video Solution

3. 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.


https://dl.doubtnut.com/l/_6N7LoCegiXsn
https://dl.doubtnut.com/l/_6z5U8Hg2MAJx

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

4. 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.


https://dl.doubtnut.com/l/_6z5U8Hg2MAJx
https://dl.doubtnut.com/l/_RjvukOz4QM9V

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

o Watch Video Solution

. 3— . .
5. Assertion (A) [Fe(CN)] ion shows magnetic moment
corresponding to two unpaired electrons.
Reason (R) Because it has d2sp® 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.


https://dl.doubtnut.com/l/_RjvukOz4QM9V
https://dl.doubtnut.com/l/_z4tulb7rtUhq

C. Assertion is true, reason is false.

D. Assertion is false, reason is true.

Answer: D

o Watch Video Solution

Long Answer Type Question

1. 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) [COF6] 3 [CO(HQO)G} s [CO(CN)ﬁ}

(b) FeF3~, [Fe(Hy0)]" ", [Fe(CN)]*~

o Watch Video Solution



https://dl.doubtnut.com/l/_z4tulb7rtUhq
https://dl.doubtnut.com/l/_Q3aZXzizWnA3

2. 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.

° Watch Video Solution

3. CoSO4CIl.5NH; exists in two isomeric forms 'A' and 'B'. Isomer 'A
reacts with AgINOj3 to give white precipitate, but does not react with
BaCl,. 1somer 'B' gives white precipitate with BaCl; but does not react
with AgNOjs. 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 Wiak~hh \iAAA CAlLiidkiAan



https://dl.doubtnut.com/l/_j2LdolYfj9aE
https://dl.doubtnut.com/l/_ioJndz2Vb1IG
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4. what is the relationsphip between observed colour of the complex

and the wavelength of light absorbed by the complex ?

o Watch Video Solution

5. 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/_ioJndz2Vb1IG
https://dl.doubtnut.com/l/_9YyAt3SaduMJ
https://dl.doubtnut.com/l/_bSDkE8a2G2Hy

