CJ' doubtnut

India's Number 1 Education App

CHEMISTRY

BOOKS - CENGAGE CHEMISTRY (ENGLISH)

COORDINATION COMPOUNDS

lllustration

1. Why NH, form coordinate complex, while the isoelectronic species CH,

does not .

° Watch Video Solution

2. Calculate the oxidation number of Ni ion |:Ni(H206)6:|2+ ] )

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_scM1ed1Syzvk
https://dl.doubtnut.com/l/_IYXsNAAknRmt

3. Calculate the oxidation number of Ni in K, [Ni(CN)4] .

° Watch Video Solution

4, What is the coordination number and oxidation state of Al in the

complex [AI(H20)4(OH)2] ©7.

° Watch Video Solution

5.In the complex [Fe(Hzo)SCI]Br, identify
(a) Ligands and their charges
(b) Charge of the central ion in the complex

(c) What-would happen if Ag NO is added to the compound at 0° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_3gw4pQEMi5pG
https://dl.doubtnut.com/l/_uYBR6vE0R7lA
https://dl.doubtnut.com/l/_nP3VQuJOPJ04

6. Write the formula for the following coordination compounds
(a ) Tetraamineaquachlorido cobat (lll) chloride

(b) Postassium tetrahydroxozincate (Il)

(c ) Potassium trioxalatoaluminate (lll)

(d) Dichloridobis (ethane 1, 2 -diamine)cabalt (lll) ion

(e) Tetracarbonylnicked (0)

o Watch Video Solution

7. Write the formula for the following coordination compounds
(a) Tetrahydroxozincate (ll) chloride
(b) Pentaaquachloridochromium (lIl) chloride

(c ) Tetrabromidocuprate (l1) ion

o Watch Video Solution

8. Name of the following complex ions

(a) [PdBr, |> )| cuct, | ®


https://dl.doubtnut.com/l/_TYxkX7u8Z79f
https://dl.doubtnut.com/l/_k0ezJpUl9G83
https://dl.doubtnut.com/l/_1ps5aQbVnbLd

(©|Aucmw), | ® @A, |

[Cr(NH3)6]3'(f) [Zn (NH3)4]2+

(8) [Fe(cmg |>-

o Watch Video Solution

9. From the experimental facts given below determine the correct
structure of solid CrCI;.6H,0 Solution containing 0.2665g of CrCI;6H, O
was passed throuhg cation exchange resin in acid form The acid liberated
was found to react completely with 30mL of 0.10M Na OH

(Molecular mass of CrCI 3.6H,0 = 266.5) .

o Watch Video Solution

10. Which of the following complexes (in solution) will have greater value

of molar conductivity Explain giving reason

(a) K, [ Fe(CN); | and K, [ Fe(CV) ]

(b) [pt(NH3)2c12] and [Pt(NH)B)G]Cl4.


https://dl.doubtnut.com/l/_1ps5aQbVnbLd
https://dl.doubtnut.com/l/_8eL6SMi4joHG
https://dl.doubtnut.com/l/_KIHJAwovfjEL

o Watch Video Solution

1. Arrange the following compounds in the order of decreasing molar

conductivity in aqueous solution.

o-Kfeofinn) (o),
b. [Cr(NH3)3(N02)3]
c. [Cr(NH3)5(NOz)]3[CO(NOZ)GL

d. [Mg(Cr (NH3 (NOZ)S]

o Watch Video Solution

12. Arrange the following compounds in the order of decreasing molar

conductivity in aqueous solution.

o-kfeo(im) (v02)
b. [Cr(NH3)3(N02)3]
c. [Mg(Cr(NHs(NO2)5]


https://dl.doubtnut.com/l/_KIHJAwovfjEL
https://dl.doubtnut.com/l/_T0oYCf3fGLgA
https://dl.doubtnut.com/l/_MIrbDS6BJZzb

° Watch Video Solution

13. Calculate the EAN of CO in [Co(NH3)6]3+(Atomic number of

Co = 27).

° Watch Video Solution

14. On the basis of EAN rule predict the number of unpaired electrons

and magnetic moment for the following compounds

(a) [Cu(NH3)4]2+

(b) [Cr(NH3)6]C12.

° Watch Video Solution

15. Calculate the EAN of the underlined atoms in the folloiwng complexes.

(a) [Cg(edta) ]2 )


https://dl.doubtnut.com/l/_MIrbDS6BJZzb
https://dl.doubtnut.com/l/_NOmE8WDspOcr
https://dl.doubtnut.com/l/_ynnHpuGrZAkO
https://dl.doubtnut.com/l/_yCTH14ZeeZmU

(b) [Ni(py)(en) (NH3)3] 2+,

° Watch Video Solution

16. Dedue the value of x in the following compounds.

(a) [Mo(cO), | (b) [Coy(Co), |*.

o Watch Video Solution

17. Describe a simple test to distinguish between the following pairs of

compounds

[CO(NH3)SBr]SO4 and (B) [CO(NH3)SSO4]Br

° Watch Video Solution

18. Write hydrate isomers of the following and also give increasing order

of the conductance of the isomers


https://dl.doubtnut.com/l/_yCTH14ZeeZmU
https://dl.doubtnut.com/l/_Z2JwznyTfYnf
https://dl.doubtnut.com/l/_x4cOvZdtkrDl
https://dl.doubtnut.com/l/_cNEArGqzWDKj

[Cr(Hzo)G]Br3

(b) [Cu(HzO)4]CIz.

° Watch Video Solution

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

central metal ion ?

° Watch Video Solution

20. Draw structure of geometrical isomers of [Fe(NH3)2(CJ\T)4] i

° Watch Video Solution

21. Draw structures of geometrical isomers possible for [Co(en)CIzBrz] ©



https://dl.doubtnut.com/l/_cNEArGqzWDKj
https://dl.doubtnut.com/l/_5vMNTx6UsEQK
https://dl.doubtnut.com/l/_EAzr4nPD0ILs
https://dl.doubtnut.com/l/_xLGpZ0qzenhC

l ) Watch Video Solution J

22.In the reaction

[CoClZ(NH3)4] ® [CoCl3(NH3)3] + NHa, only one
isomer of the complex product is obtained. Is the initial complex cis or

trans ?.

° Watch Video Solution

23. When [Ni(NH3)4]2+ is treated with conc HCI two compounds
having the formula Ni (NH3)CI2 (designated as | and Il are formed) | can
be converted into Il ny boiling in dil HCI A solution of | reacts with oxalic
acid to form Ni (NH3)2(CZO4) Il does not react with oxalic acid Deduce

the configuration Of I and Il and the geometry of Ni (ll) complexes .

° Watch Video Solution



https://dl.doubtnut.com/l/_xLGpZ0qzenhC
https://dl.doubtnut.com/l/_2CewRwGE0BUe
https://dl.doubtnut.com/l/_VI33cl0ljQlx

24. How can be the following pair of isomers be distinguished from one

another

[eofoom),Jler(voz), Jon
o o), o)

° Watch Video Solution

25. Write all geometric isomers for an octahedral complex

[MCI2 (NH3)4] .

o Watch Video Solution

26. Out of the following two coordiantion entities which is chiral
(optically active) ?
(a) cis - [CrClz(ox)2]3'

(b) trans - [CrClz(ox)2]3'

| ° Wiak A \tdAaAaA CAlLiikiAan



https://dl.doubtnut.com/l/_DOMl5k7U73MZ
https://dl.doubtnut.com/l/_fRMlRXk7qQ2J
https://dl.doubtnut.com/l/_B3zCFO95Qwtu
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27. Write the structure and name of the following and their ionisation

isomers

[Pt(NH3)3(NOZ)]CI
(ii) [Pt(NOz) (HZO) (NH3)2 ]Br

(i) [CO(NH3)SBr]SO4.

° Watch Video Solution

28. A coordination compound CrCl; * H,O gives white precipitate of AgCl
with AgNO; . The molar conductance of the compound corresponds to

two ions . The structural formula of the compound is

° Watch Video Solution



https://dl.doubtnut.com/l/_B3zCFO95Qwtu
https://dl.doubtnut.com/l/_9zfmGraDPJXf
https://dl.doubtnut.com/l/_HkJblw1kzpbi

29. Writh the name of the following isomers .

[Cr(en)3][Co(CN)6]

° Watch Video Solution

30. Draw the structures and write the names of all possible isomers of

[ Pe(scmy (NH3 ) |sew

° Watch Video Solution

31. The complex ion [CO(NHB) CI>*(X) undergoes a substitution

reaction when reacted with (NaNO2 + HCI) An unstable scarlet red
complex A is formed when dilute acid is used and a stable yellow complex
B is formed when concentrated acid is used Both A and B are isomeric
pentammine complex ions Give the structures of the ions und name the

type of the isomerism involved .

° Watch Video Solution



https://dl.doubtnut.com/l/_9Z9QRSNU3UPH
https://dl.doubtnut.com/l/_cfOkrqpRErZZ
https://dl.doubtnut.com/l/_67lGtU66CBJM

32. What type of isomers are the following
(a) [Mn(CO)4(SCNV) | and [Mn(CO)5(NCS) |

(b) [Co(en)3] [Cr(CN)G] and [Cr(en)S] [CO(CN)S]

° Watch Video Solution

33. Draw all possible isomers of

(i [Pt(NH3)4C12]2+

(i) [Pugly), |°

° Watch Video Solution

34. Neither optical nor geometrical isomers can be distinguished by mass
spectroscopy. Why

(ii) Select the pairs of

(a) Geometrical isomers,(b) Optical isomers

( ¢ ) Identical structures


https://dl.doubtnut.com/l/_67lGtU66CBJM
https://dl.doubtnut.com/l/_VNYIngmdkgCv
https://dl.doubtnut.com/l/_aEQ1ka7aA3dW
https://dl.doubtnut.com/l/_TggvTMaeKTIq

Cl

Ci



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



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

Br Br

Br

(1) Which one of followig will show optical activity

Identifly the type of insomerisum in (if no isomerism then indicate none

° View Text Solution



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

35. The spin only magnetic moment of [MnBr4]2_ is 5.9 BM. Predict the

geometry of the complexion ?

° Watch Video Solution

36. Predict the number of unpaired electrons in square planar [PtCI4]2'

ion .

° Watch Video Solution

37. Magnetic moment value of [Mn(CN)6]3‘ ion in 2.8BM Predict the type

of hybridisation and geometry of the ion .

° Watch Video Solution

38. Megnetic moment value of Fe(HZO)S(NO)]2+ ion in 3.89B. M Find the

out the oxidation state of iron and type of hybridisation .



https://dl.doubtnut.com/l/_bT7I3T3cpEOQ
https://dl.doubtnut.com/l/_d5RxgOzyXHXb
https://dl.doubtnut.com/l/_XITgoLOFROgG
https://dl.doubtnut.com/l/_e1AJTUppYjm1

l ) Watch Video Solution J

39. In what respects do inner orbital octahedral complexes differ from

outer orbital octahedral complexes

o Watch Video Solution

40. In [ZnBr4]2' electron pairs in sp> hybrid orbitals of the zinc atom
form bonds to the bromine atoms. Determine the number of unpaired

electrons in the complex

o Watch Video Solution

41. Prove that the lowering of the stabilised orbitals is 0.4A, while raising

of the destabilised orbitalsw is 0.67 .

o Watch Video Solution



https://dl.doubtnut.com/l/_e1AJTUppYjm1
https://dl.doubtnut.com/l/_2JleI6mURigP
https://dl.doubtnut.com/l/_Q4ZepVinxDBV
https://dl.doubtnut.com/l/_JgmG50JXrNjS
https://dl.doubtnut.com/l/_Tno2B78NABYw

42. For the complex [Cr(HZO)6]2+ calculate the total pairing energey in

high spin and low spin state Given the mean pairing energey

= 23500cm L.

o Watch Video Solution

43. Which complex of the following pairs has the larger value of A
(i) [CO(CN)G]B' and [CO(NH3)6]3+

(i) [CO(NH3)6]3+ and [CoF >

(i) [CO(H20)6]2+ and [CO(H20)6]3+ .

o Watch Video Solution

44.For Mn>" ion the electron pairing energey P is 28000Cm'1A0 values

for the complexes [Mn (H20)6]3+ and [Mn(CN)6]3' are 21000cm ! and
38500cm ! respectively Do these complexes have high spin or low spin

complexes Also write the configuration corresponding to these states .


https://dl.doubtnut.com/l/_Tno2B78NABYw
https://dl.doubtnut.com/l/_fgX3p37Fbgpr
https://dl.doubtnut.com/l/_8WoED3PZrZA2

° Watch Video Solution

45. For the complex [Cr(Hzo)G]ZJr calculate the total pairing energy in

high spin and low spin state. Given the mean pairing energey

= 23500cm 1.

° Watch Video Solution

46. Give reason for the fact that crystal field theory is not applied to

complexes of many group metals .

° Watch Video Solution

47. Using CFT depict the electronic configuration of the rhodium ion

(Rh2+) in an octahedral field for which the crystal field splitting A is

greater than the pairing eneryg P


https://dl.doubtnut.com/l/_8WoED3PZrZA2
https://dl.doubtnut.com/l/_pLJh9gPlp6Tp
https://dl.doubtnut.com/l/_7lgHSXmDeSUX
https://dl.doubtnut.com/l/_cHWvWM2onHO0

(b) Calculate the crystal field stabilisation energy for this configuration (in

terms of Delta andP)".

o Watch Video Solution

48. What factor determines whether the crystal field in an octahedral
complex is to be regarded as strong or weak? How many d-electrons must
be present in orbitals of the central atom atom for there to be an abrupt

change in crystal field stabilisation energy strong and weak fields gt

o Watch Video Solution

49. Explain the following giving reasons
[NiCI4]2' is tetrahedral and paramagnetic whereas [Ni(CN)4]2' is

square plannar and dimagnetic.

° Watch Video Solution



https://dl.doubtnut.com/l/_cHWvWM2onHO0
https://dl.doubtnut.com/l/_RWymbZvJeixP
https://dl.doubtnut.com/l/_N5hNiI3GdFrM

Solved Examples

1. Addition of AgNO; solution to aqueous solution of each of the Pt(1V)
amines viz (i) PtCI.6NH; (ii) PtCI ,.5NH4 (iii) PtCI, (iv)PtCI ,.3NH5 and (v)
PtCI.2NH was found by Werner to give 4, 3, 2, 1 and zero moles of AgCI
per mole of the amines repectively How did Werner explain these

observations? .

° Watch Video Solution

2.Three compounds A, B and C have empirical formula CrCI;.6H,0 When
1 go of A was kept in a container with dehydrating agent it lost water
content and attained constant weight of 0.865g When 1 g B was kept in
that vessel it attained a constant weight of 0.932g Compund C showed
no loss in water content .

(a) Find the composition of A, B.

° Watch Video Solution



https://dl.doubtnut.com/l/_oEokVACgw0Ne
https://dl.doubtnut.com/l/_dqtM42tRw4UN
https://dl.doubtnut.com/l/_a4OekuJDgHYe

3. Calculate the EAN of the central metal in the following complex

(a) [Auct, |® (b) [AI(CZO4)3]3',(C) [cdm,]® .

o Watch Video Solution

4. Use the EAN rule to predict the molecular formula for the simple
carbonyls of (a) Cr(Z = 24)
(b) Fe(Z = 26) and (c ) Ni(Z = 28) (Assume that the oxidation state of the

metals in the these carbonyls is zero) .

o Watch Video Solution

5. A compound with the empirical formula Co(NH3)SSO4Br exists in two
forms viz red and violet forms Solution of red form gives a precipitate of
AgBr with AgNO; solution The violet form gives no precipitate with
AgNO5 but gives white precipitate with the aquous solution of BaCI,

From the these observations give the structure of each form.

| o WAL _L vr . ~_ ..o ]


https://dl.doubtnut.com/l/_a4OekuJDgHYe
https://dl.doubtnut.com/l/_BWvCoWaC4Jl3
https://dl.doubtnut.com/l/_0TOsdIIgj9kX
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6. Two complexes with empirical formula Co(NH3)3(H20)2Br2CI exists
in two isomeric forms (A) and (B). Form A gives two moles of AgBr on
treatment with AgNO; solution whereas form B gives only one mole of
AgBr. Give the structural formula of both these isomers. What are these

isomer called?

o Watch Video Solution

7. Two complexes with empirical formula Co(NH3)3(HZO)2Br2Cl exists in
two isomeric forms (A) and (B). Form A gives two moles of AgBr on
treatment with AgNO; solution whereas form B gives only one mole of
AgBr. Give the structural formula of both these isomers. What are these

isomer called?

o Watch Video Solution



https://dl.doubtnut.com/l/_0TOsdIIgj9kX
https://dl.doubtnut.com/l/_DC9Rd17RFb98
https://dl.doubtnut.com/l/_DKgr0IlGW2RL

8. How many isomers are possible for the complex ion

[ er(nH3 )om,ciy |* 2

° Watch Video Solution

9. For the square planar complex [Pt(NH3)4(NHZOH)py(N02)] ® how

many geometrical isomers are possible .

° Watch Video Solution

10. Give the total number of geometrical and optical isomers give by

[CO (NH3)4C12] ®

° Watch Video Solution



https://dl.doubtnut.com/l/_1LSnmGo7vr2E
https://dl.doubtnut.com/l/_cyHfacVoI4cn
https://dl.doubtnut.com/l/_lxSwJX5kSDqw

1. How many geometrical isomers are there for [CO(NH3)2CI4]‘

(octahedral) and [AuClzBrz] (square planar) ?

° Watch Video Solution

12. A complex of the type [M(AA)ZXZ]”+ is known to be optically active.
What does this indicate about the structure of the complex ? Give one

example of such complex.

° Watch Video Solution

13. The formula Co (NH3 )4 CO; Br represents three isomers

Draw their structures

° Watch Video Solution



https://dl.doubtnut.com/l/_JMAPyWCOvBUM
https://dl.doubtnut.com/l/_Uudy3y6LqNLV
https://dl.doubtnut.com/l/_RVG9AzxWFEOh

14. On the basic VBT answer the following questions for the 4-
coordinated complex compounds

[CoBr4]2'

(i) What is the oxidation state of the central metal atom//ion?

(ii) What type of hybridisation is involved?

(iii) What is the geometry and magnetic behaviour of the complex

ion/compound

o Watch Video Solution

15. Explain why a knowledge of magnetic suceptilbility of a complex is
often necessary for a correct assignment of the electronic conifiguration

according to valence bond theory.

o Watch Video Solution

16. Magetic moment of [CoI4]2' is 3.8BM Using valence bond approach

predict the structure of [COI4]2' .


https://dl.doubtnut.com/l/_KCHIN9LtGTj2
https://dl.doubtnut.com/l/_Kbrm2Bzi64RK
https://dl.doubtnut.com/l/_vEQSQBzzWnni

° Watch Video Solution

17. A complex of a certain metal ion has a magnetic moment of 4.90BM
Another complex of the same metal ion in the same oxidation state has
zero magnetic moment The central metal ion could be which of the

following (a) Cr3* (b) Mn3* (c) Fe?*

° Watch Video Solution

18. Find out the number of unpaired electrons in strong and weak

octahedral for Cr3* and Fe?" ions .

° Watch Video Solution

19. Distinguish between the possibillities in complex ions of A =0 and

CFSE = 0 Give an example of each .

° Watch Video Solution



https://dl.doubtnut.com/l/_vEQSQBzzWnni
https://dl.doubtnut.com/l/_HmPf9rpbM5Mo
https://dl.doubtnut.com/l/_qb3uI5nxJlOH
https://dl.doubtnut.com/l/_qJ2VjJeFh7YP

20. Determine the crystal field stabilisation energy of a d® complex having

A = 25000cm ! and P = 1500cm 1.

° Watch Video Solution

21. Give reason for the fact that amongst Ni(CO)4[Ni(CN)4]2' and
NiCIAZ",Ni(CO)4 and [Ni(CN)4]2' are diamagnetic whereas [NiCI4]2 is

paramagnetic are diamagnetic whereas [NiCI4]2 is paramagnetic .

° Watch Video Solution

22. One the basic of CFT predict the geometry of the compund

K, [Mn(CN)G] Also calculate the value of p__ only of the compund .

° Watch Video Solution



https://dl.doubtnut.com/l/_qJ2VjJeFh7YP
https://dl.doubtnut.com/l/_acjUJlI8hOoR
https://dl.doubtnut.com/l/_UOrPTKGIoIng
https://dl.doubtnut.com/l/_TOj2Y9tlxyR1

23.The enthalpy of hydration of theFe?* ion is 11.4kcal/mol higher than
would be expected if there were no crystal field stabillisation energey

Assuming the equo complex to be high spin estimate the magnitude of

A, for |:Fe(H20)6]2+ ion .

o Watch Video Solution

24. If a complexing metal of the first transition series has a di
configuration for what values of could magntic properties alone
distinguish between strong field and weak field ligand in octanderal

coordination .

o Watch Video Solution

25.In terms of CFT explain why a d° octahedral complex with six identical

ligands is not expected tom have all size m - L distane identical .

o Watch Video Solution



https://dl.doubtnut.com/l/_zxWyeRwFNk04
https://dl.doubtnut.com/l/_iPL6zinOIuzw
https://dl.doubtnut.com/l/_q9VskNcAZZ03

26. Derive the geometry of the complex compound corresponding to the

brown ring in nitrate test Predict the magnetic moment of the complex.

o Watch Video Solution

27. Which of the electronic configuration according to crystal field theory

of the compound is correct [MnF6]4' ?.

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_q9VskNcAZZ03
https://dl.doubtnut.com/l/_f8X94YVNieA6
https://dl.doubtnut.com/l/_MKYjGUoiyXpB

28. Which of the electronic configuration according to crystal field theory

of the compound Rh*2 with CN = 6 is correct when A > P ?

N
o

w
£ ¢ S £
— —— /:p\ —
N Ul
Q
o
<o ]

Answer: b

o Watch Video Solution

29. According to crystal field therory the electronic configuration of the

[Cr(H20)6]2+ ion when (A < P)

(A = CFSE, P = Pairing energy) .

A.3 (tgge;)

B. 4(t§ge;)


https://dl.doubtnut.com/l/_nFE1ildPXTa1
https://dl.doubtnut.com/l/_rFLagPUGjq2q

1.1
C. 3(egtzg)

3.1
D. B(egtzg)

Answer: a

° Watch Video Solution

30. According to crystal field therory the electronic configuration of the

[FeCI4] ® jonis .

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_rFLagPUGjq2q
https://dl.doubtnut.com/l/_jj2SeR3mdRpu
https://dl.doubtnut.com/l/_4AJpqKqBHGLj

31. According to crystal field theory the electronic configuration of the

compound [Mn(CN)4]2' is (A > P):

4,1
A.4(e t2)
2.3
B. (e t2)

2,3
C.4(e t2)

D. 3(e4. t%) .

Answer: d

o Watch Video Solution

32. Corystal field splitting energy (CFSE) for the complex I:Cr(HZO)E;:IZJr
is when (A < P).

A.1.2Delat,,

B.-0.6A,,

C.0.6A,


https://dl.doubtnut.com/l/_4AJpqKqBHGLj
https://dl.doubtnut.com/l/_iBEaPmJB24bi

D. 1.2,

Answer: b

° Watch Video Solution

33. Crystal field splitting energy (CFSE) for the complex [Cr(NH?,)G:I2+ is
(when A > P).

A.-1.6A,+P

B.1.6Ay+P

C.-c-24A5+ P

D.2.4A, + P

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_iBEaPmJB24bi
https://dl.doubtnut.com/l/_cHsbSazDSpj7

34. Crystal field splitting energy (CFSE) for the complex |:Cr(HZO)6:|2+

s when P = 20925cm ! and &, = 10462.5cm ! (1kJmo1 ! = 83.7cm ).

A.a. - 75kJmo1-1
B. b.75kJmo1 "}
C.c.750kJmo1 1

D.d. - 750kJmo1 -1

Answer: a

o Watch Video Solution

35. Crystal field splitting energy (CFSE) for the complex [Cr(NH:%)GB]2+ is

when P = 125 and A, = 250kjmol "1 .

A. 525kJmo1 -1

B.275kJmo1 1


https://dl.doubtnut.com/l/_yOMN8a0Zon5l
https://dl.doubtnut.com/l/_FlRcU2v2iM6Q

C.-275kJmo1 1

D. -525kJm011-

Answer: c

° Watch Video Solution

36. Crystal field splitting energy (CFSE) for the complex [Cr(NH3)6]2+ i
when P = 125and A = 250kjmol'1 .

A.d°

B. d°

c.d®

D. d10

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_FlRcU2v2iM6Q
https://dl.doubtnut.com/l/_YbiB6k12cneI
https://dl.doubtnut.com/l/_bsv0nCRvUTlb

37. In which structure crystal field splitting energey (CFSE) for octahedral

complex will be zero when A < P..

A d°

B. d®

C.ds8

D. d10

Answer: d

o Watch Video Solution

38. In which structure crystal field splitting energey (CFSE) for octahedral

complex will be zero when A < P..

A.-1.0A,

B. 1.0,

C.o


https://dl.doubtnut.com/l/_bsv0nCRvUTlb
https://dl.doubtnut.com/l/_77c6xgY4S1o8

D.-1.84,

Answer: ¢

° Watch Video Solution

39. Crystal field splitting energey (CFSE) for the complex [Fe(CN)4] ® s
when A > P.

A.a)-2.0

B.b)A + P

C.c2+P

D. d)0

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_77c6xgY4S1o8
https://dl.doubtnut.com/l/_JMKKvbBoaBry

40. Crystal field splitting energey (CFSE) for the complex [Fe(O)4]2' is

when A = 125 and P = 250kJmo1 1.

A.-1.2A,

B.1.24,

D.8

Answer: a

o Watch Video Solution

41, CFSE for d® octahedral complex having A = 250 and P = 125kJmo1~!
is .

A.350KJMO1 !

B.-350kJmo1 !

C.475kJmo1 -1


https://dl.doubtnut.com/l/_aEzph8Llv79o
https://dl.doubtnut.com/l/_Yf1BrExf7ar6

D. -475kJmo1 1

Answer: b

° Watch Video Solution

42, The enthalpy of hydration of Cr*? is -460 kcal mo1~! In the absence

of CFSE the value for AH = - 424 kcal mol -1 What is the value of Ay for
2+
[Cr(HzO)G)] .

A. 60kcalmole ~1
B. - 60kcalmole "1
C. 25.7kcalmole "1

D. -25.7kcalmole ~!

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_Yf1BrExf7ar6
https://dl.doubtnut.com/l/_uK8BlYU5dZJa

Ex 71 Subjective (Terminology)

1. Write the formula of the following compounds according to the ITUPA
rule
(a) Potassium tetraxoferrate (VI)

(b) Potassium tetrazidocobalt(ll)

° Watch Video Solution

2. Name of the following compounds
(a) [Cr(en)ZCIZ]CI

(b) [Peey), |[Peci, |

° Watch Video Solution

3. Give the characteristic coordination number of each of the following
central metal ions .

(a) Cu(l)


https://dl.doubtnut.com/l/_jv9yy7X7YBFp
https://dl.doubtnut.com/l/_YRxKMuo6zUtz
https://dl.doubtnut.com/l/_t0bdi4FPJxVM

(b)Cu(ln)
(c) o)
(d) AIlI)
(e) Zn(ll)
(f) Fe(ll)
(g) Fe(lll)

(h) Ag(l) .

o Watch Video Solution

4, Indicate the oxidation state of the central metal ion in each of the

following complex

(a) [Cu(NH3)4]2+
(b) [cu(Bry) |

(c) [ cutemy,

S}

(d) [Cu(NH3)4CO3] ®
[

(e) [Pecr, |-

0 [CO(Nﬂg)Z(N%L] 0


https://dl.doubtnut.com/l/_t0bdi4FPJxVM
https://dl.doubtnut.com/l/_HoHsgDMxVtOV

(g) Fe(CO); )

(h) [ch14]2-

(i) [Fe(en)3]2+ .

° Watch Video Solution

5. Calucultae the freezing point of the solution containing 24.8g solute

per kg water for each of the following solutes K;=1.86C/m

(a) :c:o(zan?,)(No2 _0]

(b) :Co(NH3)4(NOZ)] [CO(NH3)(NO2)4]

(c) :CO(NH3)5(NOZ)[CO(NHS)(NOZ)4]2

[Mw of (a) 248g (b) 496 g (c ) 744 g]

° Watch Video Solution

Ex 7.1 Subjective (Effective Atomic Number (Ean))


https://dl.doubtnut.com/l/_HoHsgDMxVtOV
https://dl.doubtnut.com/l/_xXDflKbt83vj

1. CalculateEAN in

e, |

(b) [Paxcr,|?-

(c) —Pt(NH3)4]2+

(d) [cucm, |> .

° Watch Video Solution

2. Calculate "EAN" of metal atoms in the following
(a)Fe(CO)s

(b)Co,(CO)q

(c) Fe(NO),(CO)4

(d) Fe(C5H; ),

° Watch Video Solution



https://dl.doubtnut.com/l/_5HNsYUuTUM6l
https://dl.doubtnut.com/l/_fiwnBeepwuR2

3.[Aco), |

Here atomic number of A=42. Find x.

o Watch Video Solution

Ex 7.1 Subjective (Conductance In Coordination Compounds)

1. Arrange the following compounds in the order of decreasing molar
conductivity in aqueous solution.

ii. a. Pt(NHy ) Cl,

b. Cr(NH; ) Cls

c.Co (NH3)4C13

° Watch Video Solution

2. Two compounds have the empirical formula Cr(NH3)3(N02)3 In

aqueous solution one of these conducts electricity while the other does


https://dl.doubtnut.com/l/_IlU7svQFCixf
https://dl.doubtnut.com/l/_nTBClzGB6QNS
https://dl.doubtnut.com/l/_h4H96cVyKohm

not Deduce their probable structures .

° Watch Video Solution

Ex 71 Subjective (Isomerism In Coordination Compounds)

1. how will you distinguish between the following pairs of isomers

[Cr(NH3)3(N02)3] and [Cr(NH3)6] [Cr(NOz)G]

° Watch Video Solution

2. How many isomers are possible for the complex ion

[er(nH3 )om,Cly > 2

° Watch Video Solution

3. The complex M(C404)C12(NH3)2 forms two types of ionic coloured

crystals viz red (A) and blue (B) A or B reacts with 1 mole of AgNO; to give


https://dl.doubtnut.com/l/_h4H96cVyKohm
https://dl.doubtnut.com/l/_NHeW6KeaCIDB
https://dl.doubtnut.com/l/_Y7olDQX9j5ZJ
https://dl.doubtnut.com/l/_B6DEiS3rUHyY

1/2 mole of a red precipitate Further 1 mole of A reacts slowly with 1 mole
of Ag,C,0, to form 2 moles of a white precipitate bit B does not react
with Ag,C,0 , From the above data Find

(a) the coordination number of M

(b) the hybrid orbitals of M

o Watch Video Solution

4.The compound Co(en)2(N02 )2CI has been prepared in these isomeric
forms A, B and C A does not react with AgNO; or (en) and is optically
inactive B reacts with AgNO; but not with (en) and is optically inactive C
is optically active and reacts with both AgNO5 and (en) identify each of

these isomeric forms and draw their structures .

o Watch Video Solution

5. A solution containing 1 go of the complex

[Cr(HZO)SCI]CIZHZO was passed through a cation exchanger The acid


https://dl.doubtnut.com/l/_B6DEiS3rUHyY
https://dl.doubtnut.com/l/_gZi2nNHVfsls
https://dl.doubtnut.com/l/_tWoYfVMtceiN

liberated was made up to 1 litre Calculate the strength of acid solution (

AwofCr = 52 and Mw of complex = 266.5gmo1 "' .

° Watch Video Solution

6. A solution contains 2.675 g of CoCl, - 6NH; (molar mass = 267.5 g mol !
) is passed through a cation exchanger . The chloride ions obtained in
solution were treated with excess of AgNO; to give 4.78 g of AgCl (molar
mass = 143.5 g mol 1) . The formula of the complex is (At. mass of Ag = 108

u)

° Watch Video Solution

Ex 7.1 Objective (Terminology)

1. The oxidation number of Co in [Co(en)3]2(SO4)3 is
+2

+1


https://dl.doubtnut.com/l/_tWoYfVMtceiN
https://dl.doubtnut.com/l/_jwaBi0R8xSlm
https://dl.doubtnut.com/l/_cGvpPIY8u3Zj

+3

+6.

o Watch Video Solution

2.The IUPAC name of the coordination compound Na3[Ag(5203)2] is
(a) Sodium silverthiosulphate (1)

(b) Sodium silverhyposulphate (1)

(c) Sodium bis [argentothiosulphate(l)]

(d) Sodium bis (thiosulphato)argentite .

o Watch Video Solution

3. The IUPAC name of the coordination compound [CuCIz(CH3NH2)2]
is
(a) Dimethylamine copper(ll)chloride

(b) Bis(dimehtylamine copper(ll) chloride



https://dl.doubtnut.com/l/_cGvpPIY8u3Zj
https://dl.doubtnut.com/l/_05LhQqyk4agz
https://dl.doubtnut.com/l/_55PeWeMLTQsL

(c ) Dichloridobis(methylamine)copper(ll)

(d) Dichlorobis(dimethylamine) copper(ll) .

° Watch Video Solution

4.The IUPAC name for [AI(OH)(HZO)S]2+ is
(a) Pentahyroaluminium hydroxide

(b) Aquometaaluminate ion

(c ) Pentaaquaaluminate(lil)hydroxide

(d) Pentaaquahydroxoaluminium(lll) .

° Watch Video Solution

5. IUPAC name of [Pt(NH3)3(Br) (NOZ)CI]CI is

° Watch Video Solution



https://dl.doubtnut.com/l/_55PeWeMLTQsL
https://dl.doubtnut.com/l/_PWX9Cp0wOMWR
https://dl.doubtnut.com/l/_rhWZUJZLCEyW

6. The oxidation number of Cr in [Cr(C6H2)2 is
0 (b) +2
(c)+3

(d) +6.

o Watch Video Solution

7. Which of the following has five donor (coordinating) sites?
(a) Ethylenediaminetriacetate ion

(b) Diethylene triamine

(c) Ethylenediaminetetracetate ion

(d) Triethylene tetramine .

o Watch Video Solution

8. A chelating agent has ot more than two donor atoms to bind to a

single metal ion. Which of the following is not a chelating agent ?

[ o~ |


https://dl.doubtnut.com/l/_KRoKph7QRNAl
https://dl.doubtnut.com/l/_tcerQ4UoteGw
https://dl.doubtnut.com/l/_3Z7L2kf4PGJE

[ W Watch Video Solution J

9. The solution of AgBr in presence of large excess of NH; contains
mainly the cation.

(a) NH,®

Ag®

() [Ag(NH;)]®

(d) [Ag(NH3)2] ®

° Watch Video Solution

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

®
NO

NH
@

(CO) .

° Watch Video Solution



https://dl.doubtnut.com/l/_3Z7L2kf4PGJE
https://dl.doubtnut.com/l/_77HxyQjQGtAL
https://dl.doubtnut.com/l/_OJVJgYPbBqVM

1. The number of donor sites in dimethyl glyoxime glycinato diethylene
triamine and EDTA are respectively

2,2,3and 4

(b)2,2,3and 6

(c)2,2,2and 6

2,3,3and 6.

° Watch Video Solution

12. Which of the following is a double salt ?
Alum

Chrome alum

(c ) Microcosmic salt

(d ) All of these.

° Watch Video Solution



https://dl.doubtnut.com/l/_aY99J8qU3pu6
https://dl.doubtnut.com/l/_T0VjHCTyLYBA

13. When potash alum is dissolved in water the total number of ions
produced is

(a) Four

(b) Eight

( c) Ten ItBRgt (d) Thirly -two .

o Watch Video Solution

14. Which of the following statements is correct with regard to complex
ion ?.

(@) complex ion consists of a central ion bonded to two or more donor
ions or molecules usually does not dissociate into simple ions or
molecules even in a solution and exhibits properties different from its
constituent ions or molecules

(b) The donor ions and molecues which coordinate with the central atom
or ion a complex are called ligands

The sum of the number of electrons pressent in the central metal ion or

atom and those donated by the ligands is called the effective atomic


https://dl.doubtnut.com/l/_RyXTuPcTXZSf
https://dl.doubtnut.com/l/_dztxzNMo38xa

number of the central metal aton and this number is usually the same as
the atomic number of the next higher noble gas

(d) All of these.

o Watch Video Solution

15. How many mloes of of AgCI would be obtained when 100mL of
0.1MCo(NH3)5CI3 is treated with excess of AgNO, ?

(a) 0.01

(b) 0.02

(c)0.03

(d )None of these .

o Watch Video Solution

16. 0.001 mol of Cr(NH3)5(NO3)(SO4) was passed through a cation
exchanger the acid coming out of it reguired 20mL of 0.IM NaoH for

netralisation Hence the complex is


https://dl.doubtnut.com/l/_dztxzNMo38xa
https://dl.doubtnut.com/l/_H3Rw7dY9tqPy
https://dl.doubtnut.com/l/_nXjuEP1SWVqt

[Cr(NH3)SSO 4]NO3

(b) -Cr(NH3)5N03]SO4

(c) :Cr(NH3)5(SO4)](N03

(d) 'Co(NH3)SBr:|SO4.

° Watch Video Solution

Ex 7.1 Objective (Isomerism)

1. Which of the following coordination compounds exhibits ionisation

isomerism
(a) —Cr(NH3)6]CI3
(b) :Cr(en)3CI3 ]

(c) :Cr(en)?)]CI3

(d) 'Co(NH3)5Br]SO4.

o Watch Video Solution



https://dl.doubtnut.com/l/_nXjuEP1SWVqt
https://dl.doubtnut.com/l/_lJirU9b54UvF

2. Which of the following complex compounds exhibits cis-trans
isomerism

@ [peci, (NH3)2]

(b) [ PdCI,Br1 |

() [Pe(ne; )eycnEn |

All ofh these.

o Watch Video Solution

3. How many geometrical isomers are possible for the square planar
complex [ Pt(NO, )(py) (NH; ) (NH,0H ) |No,

(a) ‘Four

(b) Five

(c) Eight

(d) Three.

° Watch Video Solution



https://dl.doubtnut.com/l/_2jLJrXDqPk5O
https://dl.doubtnut.com/l/_5WACqrt0Y5sX
https://dl.doubtnut.com/l/_TDKg5ZyrF2Su

4. Consider the following spatial arrangements of the octahedral complex

ion [CO(NH3)4CI2] ®

[ Cl ® Cl ®
NH, Cl Cl NH,
NH; H, NH H,
u NH3 J u NH3
M) (1)
i NHS 1® ®
NH, Cl
Co
Cl H,
| NH3 .
(111) V)

Which of the following statements is incorrect regarding these
structures?

(a) I and Il are enantiomers


https://dl.doubtnut.com/l/_TDKg5ZyrF2Su

(b) I'and Il are cis and trans isomers respectively
(c) lland IV are cis and trans isomers respectively

(d) I and IV have identical structures .

o Watch Video Solution

5. Which of the following pairs of structures represent facial and

meridional isomers (geometrical isomers) respectively ?


https://dl.doubtnut.com/l/_TDKg5ZyrF2Su
https://dl.doubtnut.com/l/_A7V1j1Ajqb8E

NH,

NH,

Cl

NI,

and

NI

NH,

Cl


https://dl.doubtnut.com/l/_A7V1j1Ajqb8E

Cl

NH, NH, Cl
and
NH, NH,
Cl
Cl
Cl NH, Cl
and
NH3 NH3 Cl
NH,

° Watch Video Solution

6. Which of the following are coordination isomers

[CO(NH3)6][Cr(CN)6] ?

of

° Watch Video Solution



https://dl.doubtnut.com/l/_A7V1j1Ajqb8E
https://dl.doubtnut.com/l/_UnB6cX18Nnax

7.Which would exhibit ionisation isomerism
(a) [CO(NH3)6][(C204)3]

(b) [CO(NH3)SBr]2+soﬁ'

(c) K3 Fe(CN)q]

(d) K, [Fe(CZO4)3] .

o Watch Video Solution

8. The water -soluble complex among the following is

(a) [ NiHDMG), |

(b) [CO(NH3)3CI3]
(c) Ni(CO),

[viDMG), |, .

° Watch Video Solution



https://dl.doubtnut.com/l/_wtozPaCZk6OI
https://dl.doubtnut.com/l/_oLt98hXI3nqr

9. Among the following optical activity is possible in
®

(a) _CO(Hzo)Z(NH3)3CI]

(b) [co(H,0)) C1,1® ]

(c) -Co(NH3)4(NO2)CI] ®

(d) [Co(chsNC ] .

o Watch Video Solution

10. When an excess of ammonia solution is added to CuSO, which

solution is formed
_ b
(a) _Cu(NHg)z]

) [cu (e

)
(c) :Cu(NH3)2]©
|

@ [cu (e,

o Watch Video Solution



https://dl.doubtnut.com/l/_kb2fdE115rBE
https://dl.doubtnut.com/l/_u2k5S50pL32P

11. Copper sulphate solution reacts with KCN to give
(a) Cu(CN),

(b) CuCN

(c) Ky cueny, ]

(d) Ky cu(cmvy, | -

° Watch Video Solution

12. The ionisation isomer of [CO(H20)4<;12]N02
@ [co(1,0) (v0) |er,

(b) [CO(HZO)FZ ]Noz

|co(11,0) crcono) |

(d )[Co (1&120)402 (NOZ)]HZO .

° Watch Video Solution

Ex 7.2 Subjective



https://dl.doubtnut.com/l/_w2A99fsGGhjH
https://dl.doubtnut.com/l/_ZqijnGqG5cLG

1. One the basis of VBT answer the following complex ions
| Titbpy), | ©

(a) Type of hybridisation involed

(b) Type of inner or outer orbital octahedral complex

(c) Magnetic behaviour and p . value.

o Watch Video Solution

2. Identify the complex which are coloured and which are colourless

Explain

(a) [Cr (NH3 )S(NCS)] |znci, |

(b) [Ti(NO3)4]

o Watch Video Solution



https://dl.doubtnut.com/l/_dVOYKmX6mpCh
https://dl.doubtnut.com/l/_U6PEDEM6CkmN

3. Write the IUPAC nomenclature of the given complex along with its

hybridisation and structure K, | Cr(NO){NH, }(CN), |, » = 1.73B.M
y 2 3 4

° Watch Video Solution

4, On the basic of CET explaine the following complex of Co3* like

[Co(NH3)6]3+, [Co(en)3]3+ and [CO(NOZ)G]?’_

are diamagntic while [COF6]3' and [CO(H2O)6]3+ are paramagnetic .

° Watch Video Solution

Ex 7.2 Objective

1. The 0.0001 molal solution of a complex AB,, has the freezing point of

-0.0015 ° C in water. Assuming 100 % dissociation of the complex, find
the proper representation of the complex [Kf(HzO = 1.86Km 1)]

@) [ABy


https://dl.doubtnut.com/l/_ZTokkPiNpT1P
https://dl.doubtnut.com/l/_lN5Ui70ezuLZ
https://dl.doubtnut.com/l/_X0m55ynqKWEZ

(d)

—

AB; |B; .

° Watch Video Solution

2. Given the following data about the absorption maxium of several

complex ions what is the order of A for these ions? .

Compound A

max

1. [ererg ] 758

II. [Cr(NH3) ]3+ 465
6

1. [Cr(HZO)6]3+ 694
(@) Ay < 6yII) < Ay(II)

(b) So(IT) < Ag(IIT) < A(Il)
(c) A(0) < 8,(IIT) < Ay(ID)

(d) Ay(IID) < Ag(IT) < Ay(l) .

° Watch Video Solution



https://dl.doubtnut.com/l/_X0m55ynqKWEZ
https://dl.doubtnut.com/l/_phqUbCFpJKOR
https://dl.doubtnut.com/l/_0G9JCXg1PiWb

3. Predict the order of Ajfor the following compounds
@ [Fe(H,0)) 02"

(I [Fe(CN)z(HZO))4]

() [fe(cm ,(H,0)) 1>

(a) 8, < Ag(II) < 8,(IID)

(b) 6 < Ag() < Sy(lID)

(€) 8y < AgllID) < 8(I1) < Ag(D

8o < Do(ID) < Sy(IIT) < Ag(D) .

o Watch Video Solution

4. from the information given in the passage what is the most likely
configuration of the cobalt d-electrons for the species (A) CoClg' and
(B)Co(Noz)z' ?

(a) both (A) and (B) has low spin (b) both (A) and (B) has low spin (c) both

(A) and (B) has low spin (d) both (A) and (B) has low spin .

o Watch Video Solution



https://dl.doubtnut.com/l/_0G9JCXg1PiWb
https://dl.doubtnut.com/l/_PsEaZ4Wfds8c

5. The hybrisation states of the central atom ion in the complex ions

3- 3+ . 2+
[FeFq ", [Fe(H,0)) 12" and [Nl (NH3)6] are
(a) sp3d2, dsp2 and d%s? respectively
(b) all 3d%4s4p?3
(c)all 4s4p34d2

(d) sp3d?, dsp® and p*d? respectively .

o Watch Video Solution

6. Amongst TiFé', CoFg_, Cu,Cl, and NiCli', which are the colourless

species ? (atomic number of Ti =22, Co =27, Cu = 29, Ni = 28)

o Watch Video Solution

7.The magnetic moment of a complex ion is 2.83BM The complex ion is

o1t)o),

(b) [ cu(cy, |*


https://dl.doubtnut.com/l/_jG2C803dFq0U
https://dl.doubtnut.com/l/_XKMkCrlKqZqf
https://dl.doubtnut.com/l/_MPAN3JfA3Enj

@ [V(:0))

(d) [Mncr, >

° Watch Video Solution

8. Which of the following statements is not true of the reaction given

below

[Cu(H20)6]2+ +4NH, = [Cu(NH,),I** + 4H,0

(a) it is a ligand -substition reaction
(b) NH; is a relatively strong-field ligand while H,O is a weak field ligand
(c) During the reaction there is a change in colour from light blue to dark

blue

(d) [Cu (NH3)4:|2+ has a tetrahedral structure and is paramagnetic .

° Watch Video Solution

Exercises Linked Comprehension


https://dl.doubtnut.com/l/_MPAN3JfA3Enj
https://dl.doubtnut.com/l/_0lObh4WE88HK

1. Consider to following isomers of [CO(NH3)2Br4]® and answer the

questions
Br Br
Br NH, H,N Br
Co Co
Br H, Br NH,
Br Br
(A) (B)
NH, NH,
Br Br Br Br
Co . Co
Br Br H3N T
NH, Br
(©) (D)

Select the correct statement .

A. (a)Pairs of A and D are same and pairs of B and C are also same..

B. (b)All have chiral centres .

C.(c)B and D are enantiomers


https://dl.doubtnut.com/l/_RTO7bwCJWHvK

D. (d)B and C are enantiomers

Answer: a

° Watch Video Solution

2. Consider to following isomers of [CO(NH3)2BF4]® and answer the

questions


https://dl.doubtnut.com/l/_RTO7bwCJWHvK
https://dl.doubtnut.com/l/_SGi4Lbj5FS1i

Br Br

Br NH, H,N Br
Co Co
Br H, Br NH,
Br Br
(A) (B)
NH; NH,
Br Br Br Br
Co . Co
Br Br H;N r
NH, Br
(8] (D)

Select the correct statement .

A. Pairs of A and D are same and pairs of B and C are also same.

B. All have Chiral centres
C.B and D are enantiomers

D. B and C are enantiomers

Answer: B

f



https://dl.doubtnut.com/l/_SGi4Lbj5FS1i

| o Watch Video Solution

3. Consider to following isomers of [Co(NH3)zBr4]® and answer the

questions
Br Br
Br NH, H,N Br
Co Co
Br H, Br NH,
Br Br
(A) (B)
NH, NH,
Br Br Br Br
Co . Co
Br Br H3N T
NH, Br
(O) (D)

Select the correct statement .

A. A and D are cis


https://dl.doubtnut.com/l/_SGi4Lbj5FS1i
https://dl.doubtnut.com/l/_dcApRNoVbsG8

B. There is geometrical isomerism

C. Both(a) and(b)

D. None of these

Answer: B

° Watch Video Solution

4. Consider to following isomers of [CO(NH3)ZBr4]@ and answer the

questions


https://dl.doubtnut.com/l/_dcApRNoVbsG8
https://dl.doubtnut.com/l/_Ehq9gU5RryD4

Br Br

Br NH, H,N Br
Co Co
Br H, Br NH,
Br Br
(A) (B)
NH, NH,
Br Br Br Br
Co . Co
Br Br H3N T
NH, Br
(8] (D)

If PQRS are four different ligands then how many geometric isomers will

be found for square planar [PtPQRS]?* .

Al
B.2
C.3

D.4


https://dl.doubtnut.com/l/_Ehq9gU5RryD4

Answer: C

o Watch Video Solution

5. Consider the following experiments and answer the questions at the
end of it

(A) When Fe(CN), solution is treated with KCN solution species formed
no longer gives tests of Fe?* and CN©

(B) When K,SO, solution is treated with A12(504)3 solution species
formed gives tests of K®, A13* and SOi'

Species formed in experiment A does not give test of Fe?™ and CN© it is

due to formation of .
A K,[Fe(CN), |

B. K3| Fe(CN)s |

C. K3 Fe(CN) |

D. K[ Fe(CN), |


https://dl.doubtnut.com/l/_Ehq9gU5RryD4
https://dl.doubtnut.com/l/_fKjj9iz13JRi

Answer: D

o Watch Video Solution

6. Consider the following experiments and answer the questions at the
end of it

(A) When Fe(CN), solution is treated with KCN solution species formed
no longer gives tests of Fe?* and CN©

(B) When K,SO, solution is treated with AIZ(SO4)3 solution species
formed gives tests of K®, A13* and SOi'

Species formed in experiment (B) is .

A. Complex
B. Double salt
C. Liquid crystal

D. None of these

Answer: B

[ o~ |


https://dl.doubtnut.com/l/_fKjj9iz13JRi
https://dl.doubtnut.com/l/_hOb3QZF52DcK

[ W Watch Video Solution J

7. Consider the following experiments and answer the questions at the
end of it

(A) When Fe(CN), solution is treated with KCN solution species formed
no longer gives tests of Fe?* and CN©

(B) When K,SO, solution is treated with A12(SO4)3 solution species
formed gives tests of K®, A13* and SOi'

EAN of iron formed in (A) is .

A. 26
B. 24
C.36

D.38

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_hOb3QZF52DcK
https://dl.doubtnut.com/l/_9M7g9LysfuuQ
https://dl.doubtnut.com/l/_RAPA37jgD9Dp

8. Consider the following experiments and answer the questions at the
end of it

(A) When Fe(CN), solution is treated with KCN solution species formed
no longer gives tests of Fe?* and CN©

(B) When K,SO, solution is treated with A12(504)3 solution species
formed gives tests of K®,A13* and SOi'

When the species formed in A is treated with FeCl;a bule colour is

obtained It is due to formation of .

 Fe[Fecn,)1©
B. FeHI[FeH(CN)G)] ©
C. Both(a)and(b)

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_RAPA37jgD9Dp

9. Two research students were instruced intructed to synthesise the

complex

[CO (vH;)_ (vO,) ]Br2

They synthesised the complexes with identical molecular formula molar
mass geometry conductane and spin but they differed in colour Based on
the above facts answer the following questions
The difference in colour is due to

A. optical isomerism

B. geometrical isomerism

C.linkage isomerism

D. nuclear isomerism

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5Zn7jPzNtWjH

10. Two research students were instruced intructed to synthesise the

complex

[CO (vH;)_ (vO,) ]Br2

They synthesised the complexes with identical molecular formula molar
mass geometry conductane and spin but they differed in colour Based on
the above facts answer the following questions
Which of the ligands can show ambidentate property ?

A.NOY

B. NH,

C.H,0

D. CO32-

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RGVNXPawv8z7

11. Two research students were instruced intructed to synthesise the

complex

[CO (vH;)_ (vO,) ]Br2

They synthesised the complexes with identical molecular formula molar
mass geometry conductane and spin but they differed in colour Based on
the above facts answer the following questions

Complexes synthesised can be
(i) [Cr(NH3)5(NOZ)Br2,(ii) [Cr(NHS)S(ONO)]BrZ

(i) [Cr(NH3)5Br2]NOZ (iv) All of these .

A. Both(i) and (ii)
B. Both(i) and(iii)
C. Both(ii)and(iii)

D. All of these

Answer: A

o Watch Video Solution



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

12. One cationic complex has to isomers A and B Each has one Co®" five
NH; one CI® and one SOi' stoichiometically A give white precipitate
with BaCl, white B gives white precipitate with AgNO,

A can be.

Answer: C

o Watch Video Solution

13. One cationic complex has to isomers A and B Each has one Co>" five

NH; one CI® and one SOi' stoichiometically A give white precipitate


https://dl.doubtnut.com/l/_CTsXVgvIfTDG
https://dl.doubtnut.com/l/_BajLyp6Jg9Rl
https://dl.doubtnut.com/l/_YEvcndkieVNV

with BaCI, white B gives white precipitate with AgNO,

(B) can be.

A | Co(NHS) s0 4]c1

B. [ CO (NH3)5CI]SO A

. Co(NH3)3CI(SO4)]2NH3

D. None of these

Answer: A

o Watch Video Solution

14. Complexes A and B have similarity in the following but not in .

A. (a)Molar conductane

B. (b)Van't Hoff factor

C.(c)EAN

D. (d)Colour


https://dl.doubtnut.com/l/_YEvcndkieVNV
https://dl.doubtnut.com/l/_kPgJ5Lo9Nqdc

Answer: D

o View Text Solution

15. Velence bond theroy describes the bonding in complexs in terms of
coordinate -covalent bond resulting from overlap filled ligand orbitals
with vacant metal hybrid orbitals This theory explains magnetic
behaviour and geometrical shape of coordination compounds Magnetic
moment of a complex compound can be determined experimentally and
theoretically by using spin only formula

Magnetic moment \/H(n + 2)BM (where n = No. unpaired electrons) .

The value of of spin only magnetic moment for octahedral complex of the
following configuration is 2.84BM The correct statement is

(a) d* (in weak field ligand)

(b) d? (in weak field and in strong field ligand)

(c) d3 (in weak field and in strong field ligand)

(d) d® (in strong field ligand) .

o Watch Video Solution



https://dl.doubtnut.com/l/_kPgJ5Lo9Nqdc
https://dl.doubtnut.com/l/_6B4JSxMaApEN

16. Velence bond theroy describes the bonding in complexs in terms of
coordinate -covalent bond resulting from overlap filled ligand orbitals
with vacant metal hybrid orbitals This theory explains magnetic
behaviour and geometrical shape of coordination compounds Magnetic
moment of a complex compound can be determined experimentally and
theoretically by using spin only formula

Magnetic moment \/H(n + 2)BM (where n = No. unpaired electrons) .

Ni®* cation combines with a uninegative monodentate ligand X© to
form paramagnetic complex [NiCI4]2' The number of unpaired
electrons(s) in central metal cation and geometry of this complex
respectively are

(a) One,tetrahedral

(b) Two,tetrahedral

(c) One,square planar

(d) Two, square planar .

° Watch Video Solution



https://dl.doubtnut.com/l/_6B4JSxMaApEN
https://dl.doubtnut.com/l/_AMHli2FNGg8j

17. Give an example of displacement reaction.

o Watch Video Solution

18. Square planar complexes are formed by d® ions with strong field
ligands The crystal field splitting A is larger for the second and theird
row transition elements and for more highly charged species All the
complexes having 4d® and 5d® configurations are mostly square planar
including those with weak field ligands such as halide ions square planar
complexes can show geometrical isomerism but they do not show optical
isomerism due to the presence of plane of symmetry

Among the following complexes which has a square planar geometry?

(a) [RhCl(CO) (PPh3)2]
(b) K5| cu(cn), |
(c) [Ni(co),]

(d) K, Zn(CN), ] -

o Watch Video Solution



https://dl.doubtnut.com/l/_VyrJgUh2ghVJ
https://dl.doubtnut.com/l/_JsqqM5xV6mn1

19. Square planar complexes are formed by d® ions with strong field
ligands The crystal field splitting A is larger for the second and theird
row transition elements and for more highly charged species All the
complexes having 4d® and 5d® configurations are mostly square planar
including those with weak field ligands such as halide ions square planar
complexes can show geometrical isomerism but they do not show optical
isomerism due to the presence of plane of symmetry

Among the following complexes which has a square planar geometry?

(a) [RhCl(CO) (PPh3)2]
(b) K5| cu(cn), |
(c) [Ni(co),]

(d) K, Zn(CN), ] -

o Watch Video Solution

20. If in the mixed carbonyl the other ligand is also m acceptor it would
compete with the ligand CO for gaining the metal d,, electron charge The

higher is the extent of back donation in CO , the lesser will be the


https://dl.doubtnut.com/l/_CLAD1dMbyU0O
https://dl.doubtnut.com/l/_3ZbNo2euCuuE

stretching vibration frequency for C - O bond If PP, is better pi-acceptor
than CO then answer the following

Select the correct order of M - C bond order in the following molecule
and ions .

) [Nicco), ]

) [co(co), | ©

() [Fe(co), |*

(@)1 > IT > III

(b) I =1II = IIT

(o) Il >1II > 1

(d)I<II<II.

o Watch Video Solution

21. If in the mixed carbonyl the other ligand is also m acceptor it would
compete with the ligand CO for gaining the metal d,, electron charge The
higher is the extent of back donation in CO , the lesser will be the
stretching vibration frequency for C - O bond If PP, is better pi-acceptor

than CO then answer the following


https://dl.doubtnut.com/l/_3ZbNo2euCuuE
https://dl.doubtnut.com/l/_7IBkgcyExvcx

Select the correct order of stretaching vibration frequency C - O bond in

following molecules
() [Ni(CO)), |

() [i(PF3)(co)s ]

(@)1 =1I
I<1II
(c)I =TI

(d) cannot be predicated .

o Watch Video Solution

22. If in the mixed carbonyl the other ligand is also m acceptor it would
compete with the ligand CO for gaining the metal d,, electron charge The
higher is the extent of back donation in CO , the lesser will be the
stretching vibration frequency for C - O bond If PP, is better pi-acceptor
than CO then answer the following

Select the correct order of C - O bond length in the following molecules .

(1) [MO(CO)B(PF3)3] () [MO(CO)S(PCI3)3]

() [MO(CO)3(P(Me)3 _ 0]


https://dl.doubtnut.com/l/_7IBkgcyExvcx
https://dl.doubtnut.com/l/_1rrszu7UlHWN

(@ I>11>11
(b) III > 1> 1I
(Q>1II>1

(d)I<II<II

o Watch Video Solution

23. Most of the metal carbonyls obey inert gas rule which states the the
compounds in which the central metal atom appears to have attained the
configuration of a noble gas either by the sharing or by the transfer of
electrons tend to be more stable

Which of the following has highest C - O bond length ?

(a) [Mn(cO)g ] @

(b) [Co(cO),|®

(©) [Fe(coy, )1

() [Ni(co), |.

o Watch Video Solution



https://dl.doubtnut.com/l/_1rrszu7UlHWN
https://dl.doubtnut.com/l/_Ajv23Q58BEJy
https://dl.doubtnut.com/l/_TwcgmN68yYOR

24.If in the mixed carbonyl the other ligand is also m acceptor it would
compete with the ligand CO for gaining the metal d_electron charge The
higher is the extent of back donation in CO , the lesser will be the
stretching vibration frequency for C - O bond If PP, is better pi-acceptor
than CO then answer the following

Select the correct order of C - O bond length in the following molecules .

U)[Aﬂxcxn3(PPé)3](H)[AﬂXCID3(PCH3)3]
() [Mo(co), (P(Me)3) ]

(a)I> 11 > Il

(b)IIT>T>1I

() 11> I > I

(d) I <II<III

o Watch Video Solution

25. Most of the metal carbonyls obey inert gas rule which states the the
compounds in which the central metal atom appears to have attained the

configuration of a noble gas either by the sharing or by the transfer of


https://dl.doubtnut.com/l/_TwcgmN68yYOR
https://dl.doubtnut.com/l/_y1f9qVOcW7Hn

electrons tend to be more stable

Which of the following has highest C - O bond length ?
(a) [mn(CO)G] ®

(b) [Co(co), | ®

(@) [Fe(coy, )1*-

() [Ni(co), |.

o Watch Video Solution

26. In the manufacture of iron a gas (A) is formed in the zone of
combustion of the blast furnace The gad (A) formed in the zone of
combustion of the blast furnace. The gas (A) reacted with coke in the
zone of fusion to from another gas (B). X moles of (B) reacts with iron at
200 ° C and 100 atm pressure to form a compounds (C) will be

The magnetic moment and effective atomic number of the C repectively,
are

(a) 4.93 and 36

(b) 0 and 34


https://dl.doubtnut.com/l/_y1f9qVOcW7Hn
https://dl.doubtnut.com/l/_rJt2woEiBKW6

(c)O and 36

(d) None..

o Watch Video Solution

27. In the manufacture of iron a gas (A) is formed in the zone of
combustion of the blast furnace The gad (A) formed in the zone of
combustion of the blast furnace. The gas (A) reacted with coke in the
zone of fusion to from another gas (B). X moles of (B) reacts with iron at
200 ° C and 100 atm pressure to form a compounds (C) will be

The magnetic moment and effective atomic number of the C repectively,
are

(a) 4.93 and 36

(b) 0 and 34

(c)O and 36

(d) None..

o Watch Video Solution



https://dl.doubtnut.com/l/_rJt2woEiBKW6
https://dl.doubtnut.com/l/_hVago6rMzIC4
https://dl.doubtnut.com/l/_VtskpLhtc6fj

28.The m acceptor ligands are those which possess vacant - orbitals in
addition to the lone pairs of electrons

Which of the following complex ion has lowest M - C bond length?

(a) [Vico)s ] @

(b) [Mn(CO)4 | ®

(c) Ni(CO),

(d) Fe(CO):; .

o Watch Video Solution

29. The m acceptor ligands are those which possess vacant - orbitals in
addition to the lone pairs of electrons

Which of the following complex ion has the highest C - O bond length ?
@ [vcoys] ©

(b) Ni(CO),

(c) Fe(CO)g

(d) [Mn(co), | ® .

o Watch Video Solution



https://dl.doubtnut.com/l/_VtskpLhtc6fj
https://dl.doubtnut.com/l/_ICtZD3hYdIMI

30.The m acceptor ligands are those which possess vacant - orbitals in
addition to the lone pairs of electrons
Which of the following complex ion has lowest M - C bond length?

(a) [V(CO)6 |~ (o) [Mn(CO)6 | ® (c) Ni(CO), (d) Fe(CO)s .

° Watch Video Solution

31. The m acceptor ligands are those which possess vacant - orbitals in
addition to the lone pairs of electrons
Which of the following complex ion has lowest M - C bond length?

(a) [V(CO)6 |~ (o) [Mn(CO)g | ® (c) Ni(CO), (d) Fe(CO)s .

° Watch Video Solution

32. The pi acid ligands donate their lone pairs to the metal to form a
normal o bond with the latter in addition to it the vacant orbitals accepct
electrons from the filled mental orbitals to form a type of pi bonand

which suppliments the o bond


https://dl.doubtnut.com/l/_pBMzG0fSEkX5
https://dl.doubtnut.com/l/_E8uVRhb93J4J
https://dl.doubtnut.com/l/_s0tk3n5UpnMg

Which of the following has lowest M - C bond lenght?
[vicco), ]

(b) [Mn(co), ] ®

(0) [Fe(co), |*

(d) [cocoy,|® .

o Watch Video Solution

33. The pi acid ligands donate their lone pairs to the metal to form a
normal o bond with the latter in addition to it the vacant orbitals accepct
electrons from the filled mental orbitals to form a type of pi bonand
which suppliments the o bond

Which of the following has highestM - C bond lenght?

[nicco), ]

(b) [Mn(CO)4 | ©

(9) [Fe(co), |*

(d) [Co(coy,|® .

o Watch Video Solution



https://dl.doubtnut.com/l/_s0tk3n5UpnMg
https://dl.doubtnut.com/l/_EMIYFAY0NHaw

34.0n a frictionless horizontal surface , assumed to be the x - y plane, a
small trolley A is moving along a straight line parallel to the y - axis ( see
figure) with a constant velocity of (\/5 - 1)m/s . At a particular instant ,
when the line OA makes an angle of 45( o ) with the x - axis , a ball is
thrown along the surface from the origin O. Its velocity makes an angle ¢
with the x - axis and it hits the trolley .

(@) The motion of the ball is observed from the frame of the trolley .
Calculate the angle 6 made by the velocity vector of the ball with the x -
axis in this frame .

(b) Find the speed of the ball with respect to the surface, if ¢ = (46)/(3).

u"
I""’
N 45°

o Watch Video Solution



https://dl.doubtnut.com/l/_k1TJ5QY8Jlyt

35. Coordination compounds plays many important roles in animals and
plants. The are essential in the storage and transport of oxygen as
electrons transfer agents as catalysts and in photosynthesis Wide range
of application in daily life takes place through formation of complexes
Photographic fixing qualitative and quantitative analysis purification of

water metallurgical extraction are some specific worth mentioning

The complex [Fe(HZO)SNO]2+ is formed in the brown ring test for
nitrates when freshly prepared FeSO, soultion is added to aqueous
solution of NO3® followed by addition of conc. H,50, Select correct
statement about this complex

(a) Colour change is due to charge transfer

(b) It has iron in +1 oxidation state and nitrosyl as NO®

(c ) It has magnetic moment of 3.87BM confirming three unpaired
electrons in Fe

(a) All the above are correct statements .

° Watch Video Solution



https://dl.doubtnut.com/l/_T27Ad34DV5ZM

36. Coordination compounds plays many important roles in animals and
plants. The are essential in the storage and transport of oxygen as
electrons transfer agents as catalysts and in photosynthesis Wide range
of application in daily life takes place through formation of complexes
Photographic fixing qualitative and quantitative analysis purification of
water metallurgical extraction are some specific worth mentioning

Extraction of Ag from sulphide ore and removal of unreacted silver from

photographic plate involve complexes:

[ ( :03), ] " ion both

[Ag(CN)z] © in both
(© [4g(5,05) ", [agtcm, |
]

(d) [Ag(cv), | © [Ag (2)(5_(2)0_(3) ()1'(3)'.

o Watch Video Solution

37. Coordination compounds plays many important roles in animals and
plants. The are essential in the storage and transport of oxygen as

electrons transfer agents as catalysts and in photosynthesis Wide range


https://dl.doubtnut.com/l/_yASrYBuJTrEe
https://dl.doubtnut.com/l/_e1sPcryi2gKf

of application in daily life takes place through formation of complexes
Photographic fixing qualitative and quantitative analysis purification of
water metallurgical extraction are some specific worth mentioning

Lead poisoning in the body can be removed by

(a) EDTA in the form of calcium dthydrogen salt

(b) Cis-platin

(c) Zeisse' s salt

(d) DMG .

o Watch Video Solution

38. Arrange the following in order of decreasing number of unpaired

electrons :

i [Fe(H,06) |**
i. [ Fe(C)g |-
ii. [ Fe(CN)g |*-

. [Fe(HZO)6]3+

o Watch Video Solution



https://dl.doubtnut.com/l/_e1sPcryi2gKf
https://dl.doubtnut.com/l/_fNMSDAkWovTC

Exercises Multiple Correct(Naming And Terminology)

1. Selcet the correct statement(s) for double salt .

A.Double salts are stable in solid state but lose their identity in

aqueous solution .

B. In double salt the properties of constituent ions are not changed in

their aqueous solution .

C. Double salts are stable in solid state and do not lose their identity

in aqueous solution .

D.In double salt the properties of constituent ions are changed in

their aqueous solution .

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_fNMSDAkWovTC
https://dl.doubtnut.com/l/_EBDOiEHky0XM
https://dl.doubtnut.com/l/_sHT0vrvSKycy

2. Which of the following ligand (s) is/are ambidentate ?

A.NOS®
B.SCN®
C.NO;

D. CH,COO®

Answer: A::B::C

° Watch Video Solution

3. Select the correct IUPA name for [CoCIz(en)2 ]2(CIO3)2 .

A. Dichloridobis (ethylenediamine)cobalt(lll)chlorate .
B. Dichloridobis (ethane-1,2-diamine)cobalt(lll)chlorate .
C. bis{dichloridoethylenediaminecobalt(lll)}chlorate

D. bis{di(chlorido)ethylenediaminecobalt(lll)}chlorate


https://dl.doubtnut.com/l/_sHT0vrvSKycy
https://dl.doubtnut.com/l/_Zm7G5d7Pa0Wp

Answer: A::B

° Watch Video Solution

4.Bidentate ligands are

A C2Oi' (oxalate)
B. en(ethylenediamine)
C. DMG(dimethyl glyoxime)

D. Gly (glycine)

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

° Watch Video Solution

5. Which of the following complex (s) is/are having correct name ?

A.Cs [Pt(NH3 )IS] Ceasium amminepentaiodidoplatirate(lV)


https://dl.doubtnut.com/l/_Zm7G5d7Pa0Wp
https://dl.doubtnut.com/l/_FRcYqkFs7YMp
https://dl.doubtnut.com/l/_lNqdH8iPDjB4

B. [Ag(CN)Z] © Dicyanidoargentate(l)ion

C. [Rb3[Cr(C204)3] -Rubidium trioxalatochromate(lll)

D. K,[Ni(EDTA)] Potassium ethylenediaminetetraacetatonickel(ll)

Answer: A::B::C

° Watch Video Solution

6. Which can form chelates?

A. Ethylene diamine

B. Oxalate

C. Glycinate

D. Cyanide

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_lNqdH8iPDjB4
https://dl.doubtnut.com/l/_ASALpqWAGB01
https://dl.doubtnut.com/l/_tDMvLyhXJD8A

7.Select the correct IUPAC name for the following

[ NH 3+
TN

(NH3)4 CO\ 0 - CO(NH3)4

2 -

A. Tetramminecobalt(lll)muamido-mu-

peroxidotetraamminedicobalt(lll) ion

B. mu-Amido-mu-peroxidobis(tetraammine)dicobalt-(lll)ion

C. mu-Amido-mu-peroxidobis(tetraamminecobalt(lll))ion

D. mu-Amido-mu-peroxidobis(tetraamminecobalt(lll))ion

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

o Watch Video Solution

8. Which of the following statement(s) is//are correct?


https://dl.doubtnut.com/l/_tDMvLyhXJD8A
https://dl.doubtnut.com/l/_Eh8RVyzR6OR3

A. Primary valency of the central metal of a complex is always satisfied

by anions .

B.Secondary valency of the central metal of a complex may be

satisfied by either negative ions or neutral molecules .

C. Species which show primary valencies in a complex compound can

be precipitated out .

D. None of these

Answer: A::B::C

o Watch Video Solution

9. Which of the following complex(s)is//are an example of homolepic

complex .


https://dl.doubtnut.com/l/_Eh8RVyzR6OR3
https://dl.doubtnut.com/l/_R8AeMPspVw0e

C. c) [Ni(NH3)6]2+
D. d) [Ni (vm, )4c12]

Answer: A::B::C

° Watch Video Solution

Exercises Multiple Correct(lsomerism )

1. Which of the following molecules(s)is/are not showing optical

isomerism ? .

3+
D.d. _Sc(Hzo ; NH3)3]

Answer: A::B::C


https://dl.doubtnut.com/l/_R8AeMPspVw0e
https://dl.doubtnut.com/l/_mI0PY26tsPPF

° Watch Video Solution

2. Which of the following complex ions is not expected to absorb visible
light?
a "
A a. th(en)Z(NH3)2:|
i ,
B. b. ~Cr(NH3)6]

C.c. Zn(NH3)6]2+

D.d. :SC(HZO)B(NH3)3]3+

Answer: A::C::D

o Watch Video Solution

3. Coordination compounds plays many important roles in animals and
plants. The are essential in the storage and transport of oxygen as

electrons transfer agents as catalysts and in photosynthesis Wide range


https://dl.doubtnut.com/l/_mI0PY26tsPPF
https://dl.doubtnut.com/l/_H7ZIAMxlzMeV
https://dl.doubtnut.com/l/_go20W6ZXmnMf

of application in daily life takes place through formation of complexes
Photographic fixing qualitative and quantitative analysis purification of

water metallurgical extraction are some specific worth mentioning

The complex [Fe(HZO)SNO]zJr is formed in the brown ring test for
nitrates when freshly prepared FeSO, soultion is added to aqueous
solution of NO3® followed by addition of conc. H,5O, Select correct
statement about this complex

(a) Colour change is due to charge transfer

(b) It has iron in +1 oxidation state and nitrosyl as NO®

(c ) It has magnetic moment of 3.87BM confirming three unpaired
electrons in Fe

(a) All the above are correct statements .
A. Colour change is due to charge transfer .
B. It has iron in +1 oxidation state and nitrosyl as NO ® .
C.It has magnetic moment of 3.87BM confirming three unpaired

electrons in Fe.

D. In complex Fe has d?sp? hybridisation .


https://dl.doubtnut.com/l/_go20W6ZXmnMf

Answer: A::B::C

° Watch Video Solution

4. Which of the following represent the correct sequence of indicated
property ?.

A.a.Mn®" < Ni?* < Co?* < Fe®": magnetic moment

B. b. FeO > CoO > NiO:basic character

C.c.Sc < Ti < Cr < Mn: number of oxidation states

D.d.1.73u: one unpaired electrons

Answer: B::C::D

° Watch Video Solution

5. Which of the following complexes diamagnetic:


https://dl.doubtnut.com/l/_go20W6ZXmnMf
https://dl.doubtnut.com/l/_Fm5WcumIEoVo
https://dl.doubtnut.com/l/_RTocJIvh47Ji

A. —AuI4] ©
B. CO(H20)6]3+

C. :CoIG]B'

D. [Co(c0), | ®

Answer: A::D

° Watch Video Solution

6. Which of the following molecules will not show optical activity ?

A a. —Co (NH3 )3Br3]
B. b. -Co(en)Brz (NH3)2 ] ®

C.c. —Co(en)3]3 *

D.d. -Co(en)zBrz] ®

Answer: B::C::D

| o A _L vl . o e~ ..


https://dl.doubtnut.com/l/_RTocJIvh47Ji
https://dl.doubtnut.com/l/_KsI71q7XSVQk
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7.Both geometrical and optical isomerism are shown by

A. adibromidobis (ethylenediamine)cobalt(lll)ion

B. b.tetraamminedibromido cobalt(lll)ion

C. ctetraamminedibromido cobalt(lll) ion

D. d.trioxalatochromate(lll)ion

Answer: B::C::D

o Watch Video Solution

8. Which of the following statement(s) is/are correct?

A.a.The complexes [NiCl4]2' and [Ni(CN)4]2'differ in state of
hybridisation of nickyl .

B. b.The complexes [NiCl4]2' and [Ni(CN)4]2‘ differ in geometry .


https://dl.doubtnut.com/l/_KsI71q7XSVQk
https://dl.doubtnut.com/l/_PNX30AiGLNSA
https://dl.doubtnut.com/l/_FqkSTsGzkjDo

C. c.The complexes [NiCl4]2' and [Ni(CN)4]2' differ in the magnetic

properties .

D.d.The complexes[NiCl4]2' and [Ni(CN)4]2' differ in primary

valencies of nickel .

Answer: A::B::C

o Watch Video Solution

9. In Which case gemetrical isomer cis is possible with M as metal ion if
complexes are square planar having CN = 4?

A.a. MX,Y,

B. b. MX,YZ

C.c. MXY,Z

D.d. MX,

Answer: A::B::C

~



https://dl.doubtnut.com/l/_FqkSTsGzkjDo
https://dl.doubtnut.com/l/_DiIYoe6zmy05

| ° Watch Video Solution

10.d,2 - 2 orbital is involved in which of the following hybridisation ?

A a.sp3d>
B. b. dsp?
C.c. sp3d?

D.d. sp3d

Answer: B::C

o Watch Video Solution

Exercises Multiple Correct (Hybridisation , Vbt , Cft )

1. A d-block element forms octahedral complex but its magnetic moment

remains same either in strong field or in weak field ligand. Which of the

following is/are correct?


https://dl.doubtnut.com/l/_DiIYoe6zmy05
https://dl.doubtnut.com/l/_KhAgc30briYf
https://dl.doubtnut.com/l/_OzoS8AKrmHTH

A. a.Element always forms colourless comound
B. b.Number of electrons in tog orbitals are higher than in eg orbitals

C. clt can have either d> or d® configuration.

D. d.It can have either d” or d® configuration

Answer: B::C

o Watch Video Solution

2. Which of the following is//are characteristic of a tetrahedral complex ?

Aa.d2 -2 and d,2 orbitals are low energy orbitals

B. b.Most tetrahedral complexes are high spin

C. c.Crystal field splitting is found double in octahedral complexes .

D. d.Splitting pattern in tetrahedral complex is just opposite of that in

octahedral complexes.

Answer: A::B::D


https://dl.doubtnut.com/l/_OzoS8AKrmHTH
https://dl.doubtnut.com/l/_XJ9ddcFZJ2JM

° Watch Video Solution

3. The complex K4[Zn(CN)4(OZ)2] is oxidised into K, [Zn(CN)4(OZ)],
then whichof the following is//are correct:

A. a.Zn(ll) is oxidised to Zn(1V)

B. b.magnetic moment decreases

C.c.O - O bond length decreases

D. d.magnetic moment remains same.

Answer: C::D

° Watch Video Solution

4, Select the correct statement:


https://dl.doubtnut.com/l/_XJ9ddcFZJ2JM
https://dl.doubtnut.com/l/_7TQooXOiDBRX
https://dl.doubtnut.com/l/_NyWXTliBUuj2

A.a.[Co(HZO)G]“D’+ is Co(lll), low spin, O wunpaired electrons
diamagnetic.

B.b.[COF6]3' is  Co(lll), high spin db 4 unpaired electron
paramagnetic.

C. c.[RhF6]3' is Rh(IIT) low spin d®, 0 unpaired eletrons diamagnetic .

D. d.[Fe(CN)6]4' high spin d®, 0 unpaired electron dimagentic .

Answer: A::C::D

o Watch Video Solution

5. [Co(HzO)G]3+ complex is

A. a.High spin complex
B. b.Having d’sp3-hybridization
C. cLow spin complex

D. d.Having octahedral structure.


https://dl.doubtnut.com/l/_NyWXTliBUuj2
https://dl.doubtnut.com/l/_rRSLa72GeEBJ

Answer: B::C::D

° Watch Video Solution

6. Colourless tetrahedral complexes among the following are

A aKy| Cu(CN), |
B.b.Ca[ NicI, |
C.cNa|BF, |

D. d.Ni(CO),

Answer: A::C::D

° Watch Video Solution

Exercises Multiple Correct(Application Of Coordination Compounds)



https://dl.doubtnut.com/l/_rRSLa72GeEBJ
https://dl.doubtnut.com/l/_TTaYqcuwZURB

1. The coordination number of a central metal atom in a complex(s)

is//are not determined by

A. a.The number of anionic ligands bonded to the metal ion

B. b.The number of ligands around metal ion bonded by pi-bonds

C. c.The number of ligands around a metal ion bonded by both pi and

o-bonds

D. d.The number of ligands around a metal ion bonded by o-bonds

Answer: A::B::C

o Watch Video Solution

2. which of the following statements is/are incorrect?

A. Metal carbonyls are the examples of only o-boned organometallic

complexes


https://dl.doubtnut.com/l/_uZIh02CALd4k
https://dl.doubtnut.com/l/_JNiZVVvnotTX

B. Metal carbonyls are the examples of only o-boned organometallic

complexes

C. Metal carbonyls are the examples of only o-boned organometallic

complexes which involve both o and pi-bonds between metal and

carbon of the carbonyl group .

D. Metal carbonyls involve both o and m bonds between metal and

oxygen of the carbonyl group .

Answer: A::B::D

o Watch Video Solution

3. Which of the folowing is an example of m boneded organometallic

complex ?

A. Ferrocene

B. Dibenzenechromium


https://dl.doubtnut.com/l/_JNiZVVvnotTX
https://dl.doubtnut.com/l/_7bxQWTp7GPbe

¢ zn(CyHs),

. Pb(C,Hs),

Answer: A::B

° Watch Video Solution

4. Which of the following is/are example (s) of o-bonded organometallic

compound?
A Aly(CH3),

B. Pb(CH,),
¢ zn(CyHs),

D. Ferrocene

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_7bxQWTp7GPbe
https://dl.doubtnut.com/l/_An7L6YcDv2cM
https://dl.doubtnut.com/l/_JoAgQ4lIRqY3

5. Which of the following statement is correct regarding metal carbonyl ?

A.a.n Mn,(CO), bond order of Mn - Mnis O.
B. b.In Fe,(CO)q number of Fe - Fe bonds is 1
C.cln Ni(CO), all bond length are same

D. d.Fe(CO); is diamagnetic

Answer: B::C::D

o Watch Video Solution

6. Select correct statements:

A a.[Ni(en)3]2+ is less stable than [Ni(NH3)6]2+
B. b.Increase in stability of the complexes due to the presence of

multidentate cyclic ligand is called macro-cyclic effect .

C. c.[Ni(en)g]2+ is more stable than [Ni(NH3)6:|2+


https://dl.doubtnut.com/l/_JoAgQ4lIRqY3
https://dl.doubtnut.com/l/_U0RYC4JfFBap

D.d.For a given ion and ligand the greater the charge on the metal

ion the greater is the stability

Answer: B::C::D

° Watch Video Solution

7. Which of the following involves synergic bonding?

A [Picty(cyH,) |

B. [Ni(PF3)4]
C. Cr[(C6H6)2]
D. Fe[(n . CSHS)Z]

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_U0RYC4JfFBap
https://dl.doubtnut.com/l/_mvnFTgZJABAw

8. Which of the following statement(s) is/are correct?

A.The stability constant of [CO(H20)6]3+ is larger than that of

[CO(H20)6]2+

B. The cyano complexes more stable than those formed by halide ions

C.The stability of halide complexes follows the order
1® >Br®>cr® > r®.
D. The stability constant of [CO(NH3)4]2+ is less than that of

|cucr, |- .

Answer: A::B

° Watch Video Solution

Exercises Single Correct (Naming And Terminology)


https://dl.doubtnut.com/l/_IpYGKmglLo0i
https://dl.doubtnut.com/l/_SI3ofvKpFSnh

1. Select the correct IUPAC name for

[Ti (- csH5) (o CSHS)Z] .

o Watch Video Solution

2. Select the correct IUPA name of

[Mo(o- C3H5) (- C5Hs ) (€0s) ] -
A. Tricarbonyl (r[5-cyclopentadinenyl) allyl molybdate(ll) .
B. Allytricarbonyl (nS-cycIopentadiene)molybdate(ll)
C. Allytricarbonyl (nS-cycIopentadiene)molybdate(ll)

D. Allytricarbonyl (r)S-cycIopentadiene)molybdate(ll)

Answer: D

° Watch Video Solution

3.IUPAC name for [Fe(CO), (0 - CsH; ) (- CHs ) | complex:


https://dl.doubtnut.com/l/_SI3ofvKpFSnh
https://dl.doubtnut.com/l/_6qYpuph6iuUS
https://dl.doubtnut.com/l/_zzFzQuuLM8DJ

A. Dicarbony1 (r)5-cyclopentadieny1)(cyc|opentadieny1) ferrate(ll)
B. Dicarbony1 (r[5-cyclopentadieny1)(cyc|opentadieny1) iron(1l)
C. Dicarbony1 (n°-cyclopentadieny1)(cyclopentadieny1) iron(ll)

D. Dicarbony1 (n°>-cyclopentadieny1)(cyclopentadieny1) iron(Il)

Answer: A

o Watch Video Solution

4. Select the correct IUPA name for [Cr (C6H6)(CO)3] .

A. (nGbenzene) tricarbonylchromate(0)
B. Tricarbony1 (nGbenzene) tricarbonylchromate(0)
C. Tricarbony1 (nGbenzene) tricarbonylchromium(0)

D. (r[Gbenzene) tricarbonylchromium(0)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zzFzQuuLM8DJ
https://dl.doubtnut.com/l/_KgTDqFj50wVT

5. IUPAC name for complex [Mn (n - CGHS)(CO)3]:

>-cyclopentadiene)manganes(l)

A. Tricarbonyl (r[
B. Tricarbonyl (n5-cyclopentadiene)manganes(l)

C. Tricarbonyl (n5-cyclopentadiene)manganes(l)

D. (r[5-cyclopentadiene)manganes(l)

Answer: C

o Watch Video Solution

6. Ligand with two or more points of attachment to single metal atoms

are called .

A. Monodentate ligand

B. Chelating ligand

C. Ambidentate ligand


https://dl.doubtnut.com/l/_KgTDqFj50wVT
https://dl.doubtnut.com/l/_jcfKi3iyWy2m
https://dl.doubtnut.com/l/_cZGiA7H0RH6Q

D. None of these

Answer: B

° Watch Video Solution

7.The number of ions produced by the complex [Cr(NH3)4CIZ]CIO3 is .

A2
B.3
C.4

D.6

Answer: A

° Watch Video Solution

8. Which of the following is a tridentate ligand?



https://dl.doubtnut.com/l/_cZGiA7H0RH6Q
https://dl.doubtnut.com/l/_RbOszPzOOCEP
https://dl.doubtnut.com/l/_xGbSVg0TyDlC

A.NOY
B. Oxalate ion
C. Glycinate ion

D. Dien

Answer: D

o Watch Video Solution

9. Coordination number of calcium is six in .

A. [Mg(EDTA)]?"

B. MgC,0,

C. Mg[(C204)2]2'

D. MgSO ,.4H,0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xGbSVg0TyDlC
https://dl.doubtnut.com/l/_FWh3qaOWcYNs

10. Coordination number of Cu?* in CuSO,.5H,0 is .

A5
B.4
C.3

D.2

Answer: B

° Watch Video Solution

11. The colsed ring compounds formed by bidentate ligands on binding to

a metal or metal ions are called .

A. MoNodentate

B. Chelates

C. Ambidentate


https://dl.doubtnut.com/l/_FWh3qaOWcYNs
https://dl.doubtnut.com/l/_qn3IsIT9ddqf
https://dl.doubtnut.com/l/_1pLHHP2wE8il

D. None of these

Answer: B

° Watch Video Solution

12. Which is the pair of ambidentate ligand?

A.CN", NO,
B. NO3, SCN"
C.N3, NO,

D. NCS, C,05

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1pLHHP2wE8il
https://dl.doubtnut.com/l/_e969xyoIgQJh

13. Number of water molecules acting as ligands in

CuSO,.5H,0, ZnS0 ,.5H,0, FeSO ,.7H,0 respectively are .

A.5,5,7

B.4,5, 4

C.4,4,6

D.4,4,7

Answer: C

o Watch Video Solution

14. Select the correct IUPA name for

[Pt(CSHSN)4[[PtCI4] complex

A. Tetrapyridineplatinate(ll)tetrachloridoplatinate(ll)

B. Tetrapyridineplatinate(ll)tetrachloridoplatinate(ll)


https://dl.doubtnut.com/l/_BVCgVkr834Dk
https://dl.doubtnut.com/l/_CAnr4aS70Aw8

C. Tetrapyridineplatinate(ll)tetrachloridoplatinate(ll)

D. Tetrapyridineplatinum(ll)tetrachloridoplatinate(ll)

Answer: D

o Watch Video Solution

15. Select the correct IUPAC name of [C4H4Fe(CO)3] complex.

A. n*cyclebutadiene tricarbonyliron(0)
B. Tricarbonyl (rf‘-cyclobutadienyI)iron(O)
C. Tricarbonyl (n4-cyclobutadienyl)iron(1)

D. Tricarbonyl (n4-cyclobutadienyI)iron(O)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_CAnr4aS70Aw8
https://dl.doubtnut.com/l/_FDm2RIKVdeiB

16. Oxidation state of "V" in Rb4K[HV10028] is .

A.+5

B.+6

Answer: A

o Watch Video Solution

17. Coordination number of Cr is six A complex with CZOi' en and

superoxide O,will be in the ration to make complex

[Cr(CzO4)X'(en)y(O2 _ (z)]® .

X y z
A 1 1 1
X y z

B.
1 2


https://dl.doubtnut.com/l/_ihyBvQE2CpST
https://dl.doubtnut.com/l/_HnTdDXlmLSRL

X y z
¢ 1 2 2
X y z
D.
1 1
Answer: D

o Watch Video Solution

18. The compound [COCI3I(C5H5N)2] Br will show the chemical test for

which of the following ions? .

A.Br®
B.CI®
c.1®

D. Br® as well as CI®

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HnTdDXlmLSRL
https://dl.doubtnut.com/l/_u2XGDWJUHFlc
https://dl.doubtnut.com/l/_GXB0WfdIkwD4

19. The correct IUPAC name of [Mn3(CO)12] is

A. Dodecacarbonylmanganate(0)
B. Dodecacarbonylmanganate(Il)
C. Dodecacarbonylmanganate(0)

D. Manganiododecarbonyl(0)

Answer: C

o Watch Video Solution

20. The correct name of

/ Ee(CO
(CO), Fe\CO —Fe(CO);

A. Tri-mu-carbonylbis(tricarbonyl)iron(0))


https://dl.doubtnut.com/l/_GXB0WfdIkwD4
https://dl.doubtnut.com/l/_9fqEUaTEBsBb

B. Hexacarbonyliron(lll)mu-tricarbonylferrate(0)
C. Tricarbonyliron(O)mu-tricarbonyliron(0)

D. Nonacarbonyl iron

Answer: A

° Watch Video Solution

21. The correct IUPA name of [AICI3].4(EtOH) is .

A. Aluminium(ll) chloride-4-ethanol
B. Trichloridoaluminium(lll)-4-ethaol
C. Aluminium(Ill)chloride-4-hydroxyethane

D. Aluminium chloride-4-ethanol

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9fqEUaTEBsBb
https://dl.doubtnut.com/l/_ZsO9lWI7wgkF
https://dl.doubtnut.com/l/_7q7DvjfPjLCx

22. In octaamine -p-dihydroxodiiron(lll)sulphate the number of bridging

ligands is

A.2

B.1

C.3

D. None

Answer: A

o Watch Video Solution

23.The IUPA name of the complex having formula
[CO);Fe(CO)4Fe(CO) | is

A. Monocarbonylferrate(0)

B. Tricarbonyliron(0) - p-tricarbonyliron(0)

C. Tri-u carbonylbis-{tricarbonyliron(0)}


https://dl.doubtnut.com/l/_7q7DvjfPjLCx
https://dl.doubtnut.com/l/_4KhL5fvbi4cq

D. Hexacarbony1 -mu- tricarbonyliron(lll)

Answer: C

° Watch Video Solution

24. A group of atoms can funcation as a ligand only when .

A. a.lt is a small molecule

B. b.It is capable of acting as donor of electron pair

C.c.it is a negatively charged ion

D.d.lt is a positively charged ion .

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4KhL5fvbi4cq
https://dl.doubtnut.com/l/_e6SnmKoUaJar

25. Which one is the most likely structure of CrCl;.6H,0 if 1/3 of total
chlorine of the compound is precipitated by adding AgNO, to its

aqueous solution ?

A. CrCI3.6H,0

5. [cr(m,0)) 01, |(1:0),

c.|crer, (HZO)4]CI.2H20

D. | CrclL. (HZO)S]Clz. H,0

Answer: C

o Watch Video Solution

26. The coordination number of a central ion may be obtained from

A.a.The number of only anionic bonds formed with the surrounding

ions


https://dl.doubtnut.com/l/_hxO46QqQh94p
https://dl.doubtnut.com/l/_wsxXdXnYQ4WO

B.b.The number of coordinate bonds formed with the surrounding

atoms

C.cThe number of ions of opposite charge immediately surrounding

the specificion .

D. d.None of the above

Answer: D

o Watch Video Solution

27. Which of the following is nonionisable?



https://dl.doubtnut.com/l/_wsxXdXnYQ4WO
https://dl.doubtnut.com/l/_y4Thp8OavxIC

Answer: A

° Watch Video Solution

28. Which of the following pair contains complex salt and double salt

respectively?
A.FeSO,, K 4| Fe(CN)q |
B [Cu (NH3)4]SO 4 FeS0,.7H,0

. [Cu (NH3)4]SO + KzS0,A1(50,),.24H,0

D. MgSO,,.7H,0, CuSO ,.5H,0

Answer: C

o Watch Video Solution

29. In Which of the following compunds the metal is in the lowest

oxidation state?


https://dl.doubtnut.com/l/_y4Thp8OavxIC
https://dl.doubtnut.com/l/_6d4a3dC7ki2G
https://dl.doubtnut.com/l/_wVsr7GrI7xPB

A [Co(NH3)5Br]SO4
B. Feq [Fe(CN)S]2
C. [Mny(cO)p]

D. K| PeC, (C2H4) |

Answer: C

° Watch Video Solution

30. Which of the following can be termed as mixed complex? .

A a K, Fe(CN); ]
B. b.[Cu (NH3)4]SO4
C. C.[CO (NH3)4NOZCI]CI

D. d.K,FeSO,

Answer: C

| o A _L vl . o e~ ..


https://dl.doubtnut.com/l/_wVsr7GrI7xPB
https://dl.doubtnut.com/l/_4iYYii3K5W8O
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Exercises Single Correct (Isomerism)

1. Among the following select the order of decreasing EAN valuse

[er(co)s]

m [crcoyg ] ®

() [Cr(CO)G] ®
AL> 11> 1
B.III > IT > I
C. ligtigtll

D. lI=Igtll

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4iYYii3K5W8O
https://dl.doubtnut.com/l/_VxqxYVUAR4M4

2.Increasing order EAN of the metals in
[ vicem, |?-
() [Fe(cvyg |*-
() [cuccm, ]?-is.
Al<I<HI
B.I<II=II

cIr<nr<in

D.III<II<I

Answer: A

° Watch Video Solution

3. EAN of na [PtCI3(n2 - CZHZ)] is .

A. 86

B.78


https://dl.doubtnut.com/l/_NQUgOjhdhpRb
https://dl.doubtnut.com/l/_xekabbMJgoDO

C.84

D. 34

Answer: C

° Watch Video Solution

4. EANof| Fe(n® - CH; )(CO),Cl |:

A. 36
B.35
C.37

D. 34

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xekabbMJgoDO
https://dl.doubtnut.com/l/_owLJGbkerW9V

5. Which has maximum EAN of the underbold atoms?

(Cr = 24, Co = 27, Fe = 26, Ni = 28) .

A. a[Cr(EDTA)] ®
B. b.[Co(en)3]3+

c.c[nicemy, [*-

D.d.[Fe(CZO4)3]3'

Answer: B

o Watch Video Solution

6. Give EAN value of Mg in [Mg(EDTA)]*" .

A. 16
B. 20

C.22


https://dl.doubtnut.com/l/_JyIGtR4dBE3W
https://dl.doubtnut.com/l/_BKeF77RIWKiR

D.18

Answer: C

° Watch Video Solution

7. EAN of cobalt is 36 in [Co(NH3)202(en)br] Thus O, is .

A. dioxide
B. superoxide ion
C. peroxide ion

D. oxide

Answer: C

° Watch Video Solution

8. EAN of Fe in [Fe(C204 _ (3)]3' is .


https://dl.doubtnut.com/l/_BKeF77RIWKiR
https://dl.doubtnut.com/l/_4m5YCRJ2G6S2
https://dl.doubtnut.com/l/_TqaqbSNIfWnq

A. 27

B.24

C.35

D.29

Answer: C

o Watch Video Solution

9.The EAN of Fe atom in
(CO) Fe

\

(CO),

Fe(CO),

A. 34


https://dl.doubtnut.com/l/_TqaqbSNIfWnq
https://dl.doubtnut.com/l/_FZuzNUk1du9j

B.35

C.36

D. 37

Answer: C

° Watch Video Solution

10. The complexes [CO(NH3)6][Cr(CN)6] and [Cr(NH3)6] [CO(CN)G]
are the examples of which type of isomerism?

A. Linkage isomers

B. lonisation isomers

C. Coordination isomers

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FZuzNUk1du9j
https://dl.doubtnut.com/l/_8wWeEdoCFVN2

1. The Type of isomerism present in pentaammine nitro chromium(lll)

perchlorate is .

A. Optical

B. Linkage

C. Hydrate

D. Polymerisation

Answer: B

o Watch Video Solution

12. Which one of the following has largest number of isomers ? (R = alkyl

group , en = ethylenediamine)

A a.[Cr(en)2C12] ®

B. b.[Cr(NH3)5Cl]2+


https://dl.doubtnut.com/l/_8wWeEdoCFVN2
https://dl.doubtnut.com/l/_vUsEyOTJT20z
https://dl.doubtnut.com/l/_inG18NgT1paC

C. C[Ru NH3 ]@

D.d. [Ir PR3 ((70)2]2+

Answer: A

° Watch Video Solution

13. [Cr(NH3)5NOZ]SO4 and [Cr(NH3)SONO]SO4 are related to each

other as: .

A. Geometrical isomers
B. Linkage ismomers
C. Coordination isomers

D. lonisation ismers

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_inG18NgT1paC
https://dl.doubtnut.com/l/_HGvjJ5UxB41d

14. Which one of the following will be able to show geometrical
isomerism if complexes are square planar? .

A. Ma,

B. Masb

C. Mabcd

D. [M(A4), |

Answer: C

o Watch Video Solution

15. The number of geometrical and optical isomers of

[Cr(NH3)3(NO3)3] is |

A3

B.2


https://dl.doubtnut.com/l/_6sWzqSM9C53N
https://dl.doubtnut.com/l/_K07xC9ypiO9z

C.0

D.4

Answer: B

° Watch Video Solution

16. Both geometrical and optical isomerism are shown by
A a. [Co(en)2Cl ]
B.b. [Co NH3 Cl4]
C.c [Co C204 ]

D. d. [Co NH3 Clz]

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_K07xC9ypiO9z
https://dl.doubtnut.com/l/_Z5JAP9nEHlzN

17. [CO(C204)3]3- is a

A. Ligand
B. Optical
C. Geometrical

D. lonisation

Answer: B

o Watch Video Solution

18. Which one of the following octahedral complexes will not show

geometrical isomerism? (A and B are monodentate ligands)

Aa[MA4B, ]

B.b.[MA,B, |

C.c[mAB]



https://dl.doubtnut.com/l/_UyRdLt6bbwfy
https://dl.doubtnut.com/l/_EpQBWsVL5N5T

D.d.[MA,B, ]

Answer: C

° Watch Video Solution

19. Facial-meridional isomers is associated with which one of the
following complex (M = central metal) .

A [M(aa), |

B. [MA4B, |

C.[MABCD]

D. [M(AA); ]

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_EpQBWsVL5N5T
https://dl.doubtnut.com/l/_S8hk6wUk9hu5

20. The total number of possibel coordination isomer for the given
compounds [Pt(NH3)(4)Br2] [PtBr4] is .

A.2

B.4

C.5

D.3

Answer: B

o Watch Video Solution

21. The following complexs are given?
trans-[Co(NH3)412] ®

: 3
cis - [CO(NHB)z(en)Z] *

trans-[Co(NH3)2(en)2]3+



https://dl.doubtnut.com/l/_D7bqId2E5B7W
https://dl.doubtnut.com/l/_Jhx4bgZYItF4

[Ni1_(4)]"(2-)[Tif_(6)]"(2-)[CoF_(6)]"(3-)

Choose the correct code.

A. 4,5 are coloured 6 is colourless

B. 2 is optically active 1, 3 are optically inactive

C.1, 2 are optically active 3 optically inactive .

D. 4 is coloured, 5, 6 are colourless .

Answer: B

o Watch Video Solution

22.The following represents a pair of enantiomers:
A. a.trans-[CrClz(en)z] ®
: ®
B. b.cis - [CrClZ(en)z]
C. c.trans-[CrCl2 (NH3)4] ®

D. d.cis - [CrClz(NH3)4] ®


https://dl.doubtnut.com/l/_Jhx4bgZYItF4
https://dl.doubtnut.com/l/_72DBiDP2q2x1

Answer: B

° Watch Video Solution

23.The compounds [PtBr2 (NH3)2] can form.

A. Geometrical isomers
B. Coordination isomers
C. Optical isomers

D. Linkage isomers

Answer: A

° Watch Video Solution

24.The compound I:CrCl2 (NH3)2(en)] can form .

A. Geometrical isomers


https://dl.doubtnut.com/l/_72DBiDP2q2x1
https://dl.doubtnut.com/l/_QDZC5uj4YeIH
https://dl.doubtnut.com/l/_POIE5vCTnCVP

B. Coordination isomers

C. Optical isomers

D. Linkage isomers

Answer: C

o Watch Video Solution

25. One mole of complex compound Cr(NH3)5C13 gives 3 moles of ions
on dissolution in water One mole of the same complex reacts with two

moles of AgNO3 to yield two moles of AgCl The complex is :

Answer: C


https://dl.doubtnut.com/l/_POIE5vCTnCVP
https://dl.doubtnut.com/l/_BRaPClJNFXyU

° Watch Video Solution

26. Which of the following will show optical isomerism? .
A —ZnCl4]2'
8. | Cu(NH; ) ]2+

I 4

C. Cr(C204)3]3'

D. [Co(cmyg|*-

Answer: C

° Watch Video Solution

27. In which of the following pairs both the complex's show optical

isomerism?

A. a)cis - [Cr(CZO 4)2c12]3', cis - [CO (NH3)4c12]


https://dl.doubtnut.com/l/_BRaPClJNFXyU
https://dl.doubtnut.com/l/_usKgMKuf9CfM
https://dl.doubtnut.com/l/_BvEaZ32S2g5h

B. b) [Co(en)B]CIB, cis - [Co(en)ZCIZ]CI

C.o) [CO (NO3)3(NH3)3], cis - [ Pt(en),CI, |

D. d)[PtCI(en)CI], [NiCIzBrz]z'

Answer: B

° Watch Video Solution

28. Which of the following shows maximum number of isomers ?

A [co (NH3)4C12]

B. -Ni(en)(NH3)4] ®

c. [i(c,04)cem, |

D. -Cr(SCN)Z(NH3)4] ®

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_BvEaZ32S2g5h
https://dl.doubtnut.com/l/_5v3E71NU075r

29. The possible number of the optical isomers in [Cr(en)2CIz] ®is.

A.6
B.3
C.4

D.2

Answer: B

o Watch Video Solution

30. Which of the following molecules(s)is/are not showing optical

isomerism ? .
A Co(en)S]Br3

B. [ Co (NH3)3Br3]

C. —Co(en)zBrz]Br


https://dl.doubtnut.com/l/_qtP54twFoGoI
https://dl.doubtnut.com/l/_8hGb2EJZS8if

D. [Co(en) (vH;) Br ]Br

Answer: B

o Watch Video Solution

31. Which of the following will give a pair of enantiomorphs?
A a)[ r(vm;) ] | cotcm)g |
B.b)[ Co(en),CI, |
C.) [Pt (5 ] | Pecrg]

D. d)[Co NH3 CIZ]NOZ

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8hGb2EJZS8if
https://dl.doubtnut.com/l/_yEQAj7zu36rn

32.Both Cr3" and Pt** have a coordination number of 6 Which of the

following pairs of complexes will show approximately the same electrical
conductance for their 0.1M aqueous solutions ?

A.a)CrCI;.4NH, and PtCI,.4NH,

B.b)CrCI;.3NH; and PtCI,.5NH,

C.c)CrCI5.6NH; and PtCI,.5NH;

D. d)CrCI;.5NH, and PtCI,.5NH,

Answer: C

o Watch Video Solution

33. Select the correct statement for [M(AB)bzcd] .

A. a.All geometrical isomers are optically active .
B. b.It has four trans isomer with respect to b

C. clt has seven geometrical isomers .


https://dl.doubtnut.com/l/_18SxkisNYtmi
https://dl.doubtnut.com/l/_GR0bt3rUc3UV

D. d.Ilt has three cis and two trans isomers with respect to b .

Answer: C

° Watch Video Solution

Exercises Single Correct (Hybridisation , Magnetic And Optical Properties )

1. The d electron configurations of
Cr?*,Mn?*,Fe?* and Ni’" are 3d% 3d°, 3d® and 3d® respectively. Which
one of the following aqua complexes will exhibit the minimum

paramagnetic behaviour? (At. no. of Cr= 24, Mn= 25, Fe= 26, Ni= 28)
A | Fe(H,0) ]2+

| 6
8. [Co(H,0)) J**

¢ [mn (HZO)6]2+

D. Ni(H20)6]2+


https://dl.doubtnut.com/l/_GR0bt3rUc3UV
https://dl.doubtnut.com/l/_DcICeEoQqsum

Answer: B

° Watch Video Solution

2. Which of the following is paramagnetic ?

A. [ Fe(co); |

B. [Cr(cO), |

c. [Fe(cmy, |-

D. Cr(NH3)6]3+

Answer: D

° Watch Video Solution

3. The pair which both the species have the same magnetic moment (spin

only) is :


https://dl.doubtnut.com/l/_DcICeEoQqsum
https://dl.doubtnut.com/l/_4WhrLnTrDk2b
https://dl.doubtnut.com/l/_wP1iMAvr3CBG

Aa. —Cr(HzO)6]2+, [ coc, >
8.b.[ cr(H,0) |, [Fe(HZO)G 2+

|
c.c[mn(H,0)|**, [Cr(HzO)G]“

D.d.[coc1, ], [Fe(HzO)6]2+

Answer: B

o Watch Video Solution

4. Select the correct order of magnetic moment (inBM) from the folliwng
options
() [Mncr, |- a0 [coc, |
(1) [Fe(CN)6]4' .
A 1>1I>1II1

B.OI>1I>1

cH>1>1


https://dl.doubtnut.com/l/_wP1iMAvr3CBG
https://dl.doubtnut.com/l/_hihD3F948UUP

D.I>1II>1II

Answer: A

° Watch Video Solution

5. Which of the pair of complex compounds are tettrahedral as well as
diamagnetic ?.
[ ® ®
A a. CoCl4] and [CO(CO)4]
[ . . 2.
B.b.[Ag(SCN), |? and [nicl, |

c.c[Co(co), ] ® and [Niccm), |+

D.d.[PdCl, |?~ and [Ni(CV), |>

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hihD3F948UUP
https://dl.doubtnut.com/l/_KqxIPpKe2Zbq

6. Which of the following has a square planar geometry? .
A [P, >

B. :C0C14]2'

C. :FeCl4]2'

. [Ni(cny, |*-

Answer: A

o Watch Video Solution

7. Among [Ni(CO)4], [Ni(CN)4]2', [NiClz]z' species, the hybridisation

* states of the Ni atom are, respectively (At. No. of Ni = 28)

A. sp3, ds?p, dsp?

B. sp3, dsp?, sp®

C. dsp?, sp3, sp3


https://dl.doubtnut.com/l/_46Oux62UYZQl
https://dl.doubtnut.com/l/_d7teSiZGwSKU

D. sp3, sp3, dsp?

Answer: B

° Watch Video Solution

8. Arrange the following in order of decreasing number of unpaired

electrons :

i [Fe(H,06) |**
i. [ Fe(C)g |-
ii. [ Fe(CN)g |*

iv. [Fe(HZO)G]B‘Jr
A1V, I 11, 111
B.LIILIIIV
C.IILILI IV

D. 1L, I, I, IV


https://dl.doubtnut.com/l/_d7teSiZGwSKU
https://dl.doubtnut.com/l/_bIzTl8v6lXcW

Answer: A

° Watch Video Solution

9. A substance which is not paramagnetic is .

A Cr(CIO 1)s
B.KMnO,
C. TiCI,

D. VOB,

Answer: B

° Watch Video Solution

10. An aqueous solution of titanium bromide shows zero magnetic
moment. Assuming the complex as octahedral in aqueous solution the

formula of the complex s .


https://dl.doubtnut.com/l/_bIzTl8v6lXcW
https://dl.doubtnut.com/l/_Ow3bqvRvkLWh
https://dl.doubtnut.com/l/_BrSuerJ0MD68

A [TiBrg |

B. | Ti (HZO)GBr4

c. [1iBrg |-

D. Ti (H2O)4Br2]

Answer: B

o Watch Video Solution

1. Geometry, hybridisation and magnetic moment of the ions
[Ni(CN)4]2', [MnBr4]2' and [FeF6]3' respectively are .

A. Tetrahedral square planar,octahedral dspz, sp3, sp3: 0,5.9,49.

B. Tetrahedral square planar,octahedral sp3, dspZ, sp3d2: 59,0,4,9.

C. Square planar,tetrahedral,octahedral: dspz, sp3, d25p3: 5.9,49,0.

D. Tetrahedral square planar,octahedral dspz, sp3, sp3d2 :0,5,4.9.

Answer: D


https://dl.doubtnut.com/l/_BrSuerJ0MD68
https://dl.doubtnut.com/l/_ixmndMlKqc3Y

° Watch Video Solution

12. The correct order of magnetic moment (spin values in is .

(Atomic number Mn = 25, Fe = 26, Co = 27)
() [MnBr, |2 [ Fe(cmg |*- () [CoBr, |2 .
AIl>III>1
B.I>1I>1I
C.II>1>1II

D.I>1II>1II

Answer: D

o Watch Video Solution

13. A square planar complex is formed by hybridisation of which atomic

oritals?


https://dl.doubtnut.com/l/_ixmndMlKqc3Y
https://dl.doubtnut.com/l/_bhBj6PX8KhiQ
https://dl.doubtnut.com/l/_Qdwhaq3l7jkl

A.5, PPy d,
B.S, Py Py dyy_yo
C.s, Py Py dxy

D.s,p,, Py d,,

Answer: B

o Watch Video Solution

14. The colour of a complex compound is due to .

A. Promotion of 3d-electrons of the central atom//ion to 4p-orbitals.

B. Promation of 3d-electrons of the central atom//ion to 4s-orbitals

C. Promation of 3d-electrons of the central atom//ion within d-orbitals

D. Promation of 4s-electrons of the central atom//ion to 4p-orbitals

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Qdwhaq3l7jkl
https://dl.doubtnut.com/l/_HpKoZJXwJOiH

15. If a transition-metla compound absorbs violet-indigo radiation in the

visible region Its colour would be .

A. Green

B. Yellow

C.Orange

D. Blue

Answer: B

o Watch Video Solution

16. Transition metal compounds are usually coloured This is due to the

electronic transition .

A. From d-orbital to s-orbital

B. From p-orbital to s-orbital


https://dl.doubtnut.com/l/_HpKoZJXwJOiH
https://dl.doubtnut.com/l/_1zyRYfwWNTk9
https://dl.doubtnut.com/l/_lybNYhCqTgXp

C. From d-orbital to s-orbital

D. Within the d-orbital

Answer: D

° Watch Video Solution

17. Which of the following compounds is not coloured ?

A Naz[CuCl4]
B. Na, | Cdcl, |
C. K[ Fe(CN)g ]

D. K, Fe(CV)q

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lybNYhCqTgXp
https://dl.doubtnut.com/l/_Cgk00UuQ9gxz

18. The colour of Cu® compounds is .

A. White
B. Blue
C.Orange

D. Yellow

Answer: A

° Watch Video Solution

Exercises Single Correct (Crystal Field Theory (Cft))

1. Which of the following complex has higher A, VALUE?

A [Fe(H20)6]2+

B. [FeC16]3'


https://dl.doubtnut.com/l/_lioEsPmZgUVB
https://dl.doubtnut.com/l/_bVwPjw73GNlV

C. [Fe(H20)6]3+

D. All have equal

Answer: C

° Watch Video Solution

2. Relative to the average enerage in the spherical crystal field the t,,
orbitals in tetrahedral field is .

A.Reised (2/5)A,

B. Lowered by (2/5)A,

C.Reised (3/5)A,

D. Lowered by (1/5)A,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bVwPjw73GNlV
https://dl.doubtnut.com/l/_rEGr7kkiB5AB
https://dl.doubtnut.com/l/_gNe2XYZ4WVsz

3. The crystal field splitting energy for octahedraI(AO) and tetrahedral

(At) complexes is related as .

A A = ZA
1
C.Ay= -2A,;
4
D. AO = - §At
Answer: A

o Watch Video Solution

4, [Cr(HZO)G]Cl3 (at no. of Cr = 24) has a magnetic moment of 3.83 B.M .

The correct distribution of 3d electrons in the chromium present in the

complex is

A.3dy, 3d,,, 3d,,

B.3d,, 3d,,,, 3d,,


https://dl.doubtnut.com/l/_gNe2XYZ4WVsz
https://dl.doubtnut.com/l/_kKCdopBvWzji

C. 3dl(xz_ ») 3d)2, 3d,,

1

D.3d,,

3d1(x2—y2)’ 3d'xz

Answer: A

° Watch Video Solution

5. In which of the following cordination entities, the magnitude of

A,[CFSE in octahedral field] will be maximum ?

A [co(cm)g |

B. [CoF, >

C. :Co(N02)6]3'

D. CO(NH3)6]3+

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kKCdopBvWzji
https://dl.doubtnut.com/l/_PHeiBKqIeGzL
https://dl.doubtnut.com/l/_vrlSBS6Px8fa

6. In which of the following configuration will there be the possibillity of

both para and diamagnetism depending on the nature of the ligands ?

A.d3
B.d’

C.db

Answer: C

o Watch Video Solution

7. For Mn3* ion the electron pairing energy P is about 28, 000cm! ", Ay

values for the complexes [Mn(H20)6]3+ and [Mn(CN)6]3' are

15, 800cm ! and 38, 500cm " ! respectively which of the following complex

is high spin .

A. Both are high spin


https://dl.doubtnut.com/l/_vrlSBS6Px8fa
https://dl.doubtnut.com/l/_DuVTXQbSEV5K

B. [Mn (H20)6]3+
c. [Mn(cN)g |

D. Noen of these

Answer: B

° Watch Video Solution

8. Which of the following ligands are correctly represented in an
spectrochemical series ? .

A.aSCN® F® CN®

B.b.SCN®,CN®, F®

C.cF®,sCN®, CN®

D.dF®,cN®, scN®

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_DuVTXQbSEV5K
https://dl.doubtnut.com/l/_CgpPClloLFe2

9. The increasing of the crystal field splitting power of some common
ligands is 7.
o c]
A.NH; < NO, <CN® <H,0
B.H,0 < NO; < CN® < NH,
© ®
C.H,O < NHy < NO, < CN

D.H,O < NH; < CN® < NO,

Answer: C

o Watch Video Solution

10. The value of the spin only magnetic moment for one of the following

configuration is 2.84 . B.M. The correct one is

A. d%(in strong field ligand)

B. d(in strong field ligand)


https://dl.doubtnut.com/l/_CgpPClloLFe2
https://dl.doubtnut.com/l/_LvsMwByLq7Sc
https://dl.doubtnut.com/l/_cPX7wvwQttTc

C. d3(in weak as well as in strong field ligand)

D. d°(in strong field ligand)

Answer: B

° Watch Video Solution

11. The complex which has no d-electron in the central metal atomis .
[ ®

A MnO4]

8. | Co(NH; ) ]3+
i 6

C. [Fe(cmyg |

D. Cr(HZO)6]3+

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cPX7wvwQttTc
https://dl.doubtnut.com/l/_jkThiOCGoxLC

12. Which of the following statement is correct for the complex

Caz[Fe(CN)SOZ] having tgg, eg electronic configuration ? .

A. d’sp? hybridised and diamagnetic

B. sp>d? hybridised and paramagnetic
C. sp3d? hybridised and diamagnetic

D. d%sp® hybridised and paramagnetic

Answer: D

o Watch Video Solution

13. Which of the folliwing complex is inner orbital as well as low spin

complex? .

A Cr(H20)6]3+

B. [Fe(CN)g |*-

c. [cuem, J*


https://dl.doubtnut.com/l/_3kAXzslD1oxa
https://dl.doubtnut.com/l/_p4Zlrd8ZlRa2

D. [Mn(NH3)6]2+

Answer: B

o Watch Video Solution

14. The magnetic moment of a complex (A) of Co was found to be 4.89BM
and the EANas36 co alos forms complex (B) with magnetic moment
3.47BM and EAN as37 and complex (C) with EAN as 36but diamagnetic
Which of the following statements is true regarding the above

observation?

A.The oxidation states of Co in (A),(B) and (C) are +3, +2 and +3
respectively .

B. Complexes (A) and (B) have sp3d? hybridisation state while (C) has
dsp? hybrisation state .

C.The spin multiplicities of Co in (A),(B) and (C) are 3,2 and

1,respectively .


https://dl.doubtnut.com/l/_p4Zlrd8ZlRa2
https://dl.doubtnut.com/l/_WrGVSvqJvNrN

D. The oxidation states of Co in (A), (B) and (C) are +6, + 8 and +1

respectively .

Answer: A

° Watch Video Solution

15. Spin only magnetic moments of a d® ion in octahedral square planar

and tetrahedral complexes, respectively are .

A.2.8BM, 0 and 2.8BM
B.0,0 and BM
C.2.8,2.8 and BM

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WrGVSvqJvNrN
https://dl.doubtnut.com/l/_AOgi8IrVglI4

Exercises Single Correct (Application Of Coordination Compounds And

Miscellaneous)

1. Which of the following is incorrect about Wilkinson s catalyst ? .

A. a)lt is a diamagnetic complex

B. b)It is a non-ionic complex

C.o)lt is a tetrahedral complex

D. d)It is very effective for selective hydrogenation of organic molecule

at room temperature and pressure .

Answer: C

° View Text Solution

2. Which bond properties are consistent with one another?

Bondorder  Bondlength  Vibrationalequency
A higher shorter higher


https://dl.doubtnut.com/l/_win3pVNLWUnR
https://dl.doubtnut.com/l/_rQQJ0HzrSoIr

Bondorder  Bondlength  Vibrationalequency

B. lower shorter lower
Bondorder  Bondlength  Vibrationalequency
< higher longer lower
Bondorder  Bondlength  Vibrationalequency
. lower longer higher
Answer: A

o Watch Video Solution

3. Compare C - C bond length (x) of C,H, in Zeise ' s salt and C - C bond
length (y) of Co(CN) 4 in K| PICI3C,(CN), | -

Ax>y

B.y >x

Cx=y

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rQQJ0HzrSoIr
https://dl.doubtnut.com/l/_UYd40RGoT95A

4. Which of the following organometallic compounds is o and m-bonded?

A [Fe(r,5 - CSHS)Z]
B. K[PtCI3(n2 - C2H4)]

c. [co(coygn, |2+

D. [Fe(CN3)3]

Answer: C

o Watch Video Solution

5. Which of the following statement(s) is//are true or false?

S, Complexes having d® or d'°

configuration of metal ions are always
diamagnetic
S, In organometallic compounds, carbon is bonded to metals directly

S5 In Fe(CO); the Fe - C bond possesses both o and m characteristics

S, Extra stability of metal carbonyls is explained by synergic bonding .


https://dl.doubtnut.com/l/_UYd40RGoT95A
https://dl.doubtnut.com/l/_rutVhxxGgurJ
https://dl.doubtnut.com/l/_45TjTkjbn3WV

A TTTT

B.FIFT

C.TTFF

D.FTTT

Answer: A

o Watch Video Solution

6. Which of the following molecules can act as an oxidising agent as well

as a reducing agent ?

A. Mn(CO)

B. Ti(CO),

C. Mn(CO)gq

D. None of these

Answer: D



https://dl.doubtnut.com/l/_45TjTkjbn3WV
https://dl.doubtnut.com/l/_z0zGUipHvuzD

| o Watch Video Solution

7. Which of the following statements is correct for the

[Fe(HZO )SNO]SO4 complex ?.

A.The EAN value of Fe in this complex depends on the charge of NO
ligand .

B. The EAN value of Fe in this complex depends on the charge of NO
ligand .

C. The hybridisation of the central atom is d?sp3.

D. It is paramagnetic with p = 1.73BM .

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_z0zGUipHvuzD
https://dl.doubtnut.com/l/_APLh5M9fdNxM

8. Which of the following may be considered to be an organometallic
compound?
(a)Ferrocene
(b)cis platin
(c)Zeise's salt
(c)Grignard reagent
A. Ferrocene
B. Cis-platin
C. Zeise's salt

D. Grignard reagent

Answer: B

o Watch Video Solution

9. Among the following which is not the m-bonded organometallic

compound ?


https://dl.doubtnut.com/l/_xfYZWEh3l2W6
https://dl.doubtnut.com/l/_AMfWrpWEWXkq

A (cH;) pb

B [Cr(nG - CGHG)Z]

C. [Fe(r]S - C5H5)2]

D. K[PtCI3(n2 - C2H4)]

Answer: A

o Watch Video Solution

10. Magnesium is an important component of which biomolecule

occuring extensively in living world?

A. Haeomoglobin

B. Chlorophy11

C. Florigen

D.ATP

Answer: B


https://dl.doubtnut.com/l/_AMfWrpWEWXkq
https://dl.doubtnut.com/l/_ZCPbrvGQuxkt

° Watch Video Solution

11. State True/ False.
Among the properties reducing oxidising, complexing the set of
properties shown by CN®ion towards metal species is as Oxidising

Agent.

° Watch Video Solution

12. Among the properties (A) reducing(B) oxidising (C) complexing the
set of properties shown by CN ®ion towards metal species is .

A.B,C

B.A B, C

C.CA

D.A/B

Answer: C


https://dl.doubtnut.com/l/_ZCPbrvGQuxkt
https://dl.doubtnut.com/l/_YwqJVFvTxt5B
https://dl.doubtnut.com/l/_VBXEatIuYhqe

° Watch Video Solution

13. Ferrocene is described by the formula

Answer: B

° Watch Video Solution

14. Dimethylglyoxime is coordinated to Ni’>* through .

A. Two oxgen atoms

B. Two nitrogen atoms


https://dl.doubtnut.com/l/_VBXEatIuYhqe
https://dl.doubtnut.com/l/_qAPMO9fLioqR
https://dl.doubtnut.com/l/_AmiOvgH34NyB

C. Two oxygen and one nitrogen atoms

D. Two oxygen and one nitrogen atoms

Answer: B

° Watch Video Solution

15. in isolated condition C - C bond length of C,H, is x than the bond
length ofn C - C bond of C,H, in Zeise 's salt is .

A. Greater thanx

B. Less than x

C. Equal to x

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_AmiOvgH34NyB
https://dl.doubtnut.com/l/_PE2wnNFw9c7N
https://dl.doubtnut.com/l/_KqCwX7vfus4z

16. When K4[Fe(CN)6] is treated with FeCl; a blue colour is obtained It

is due to the formation of .

A Fell [FeHI(CN)G] ©
B. Felll [FeH(CN)G] ©
C.Both (a) and (b)

D. None of these

Answer: C

o Watch Video Solution

17. Which of the following statement is correct among the species

CN®,coand NO® .

A. bond order three ans isoelectronic

B. bond order three and weak field ligands

C.isoelectronic and weak field ligands


https://dl.doubtnut.com/l/_KqCwX7vfus4z
https://dl.doubtnut.com/l/_OZ6menPgOamc

D. bond order two and pi acceptors.

Answer: A

° Watch Video Solution

18. Consider the follwing complex:

[CO (NH3)5CO3]Br
The coordiantion number, oxidation number, number of d-electrons and
number of unpaired d-electrons of the metal are respectively:

A.6,3,6,0

B.7,1,6,4

C.7,2,7,1

D.6,2,7,3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OZ6menPgOamc
https://dl.doubtnut.com/l/_kcvDT63M6cjJ

19. The bond length of C- O bond in carbon monoxide is 1.128A The
C-Obond in [fe(CO)s | is -

A.1.115A

B.1.128A

C.1.178A

D.1.150A

Answer: D

o Watch Video Solution

20. The most stable ion is .

A Fe(C204)3]3'

B. [Fe(CDg |-

C. Fe(H20)6]3+


https://dl.doubtnut.com/l/_kcvDT63M6cjJ
https://dl.doubtnut.com/l/_9O5jOG1KhiH0
https://dl.doubtnut.com/l/_gdIorR57Qvy9

D. [Fe(scmvy, |

Answer: A

° Watch Video Solution

21. The number of sigma and m-bonds in Fe,(CO)q respectively are .

A. 220 and 157
B. 220 and 167
C.230 and 157

D. 150 and 8n

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_gdIorR57Qvy9
https://dl.doubtnut.com/l/_u1Jhlt1aZtFa

22.Ag ® forms complexes some of these are
[Ag(NH3)2] ®, 2[Ag(CN), |©, [Ag (5203)2]3-
Which of the following statements is true? .

A.In these complexes, Ag ® is a Lewis bese .

B. The hybrisation Ag ® is sp?.

C.The Ag® complexes are good reducing agents.

D. These complexes are all linear .

Answer: D

° Watch Video Solution

23. Hardness of water is estimated by simple complex formation titration

Complex formed by cation in hard water during estimation of hardness is

A Na2[Ca(P03)6]


https://dl.doubtnut.com/l/_CawPRi56CKy5
https://dl.doubtnut.com/l/_qnaSj1Ja5Aq8

B. Na,[Mg(EDTA)]

C. [Ca(So4)2]2'

D. Na[Pb(EDTA)]

Answer: B

o Watch Video Solution

24.The ligand called m acid is
A.CO
B.C,03
C.NH,

D. ethylene

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_qnaSj1Ja5Aq8
https://dl.doubtnut.com/l/_1BG7v7V3IwZy
https://dl.doubtnut.com/l/_pxdyaeebsxlg

25. Which of the following complexes is used to be as an anticancer

agent?

A. mer - [CO(NH3)3CI3]
8. cis - | P(CI, (NH; _ (2)]
C. Naz[CoCI4]

D. cis - K | Pt(CI,Br, |

Answer: B

o Watch Video Solution

26. Which is uses in cancer chemotherapy? .

A. cis-platin

B. Zeisse's salt

C. Both(a) and(b)


https://dl.doubtnut.com/l/_pxdyaeebsxlg
https://dl.doubtnut.com/l/_xrimbuqfDPGq

D. Noe of these

Answer: A

° Watch Video Solution

27.Zeise' s salt is

B.Fe(n5 - C5H5)2

D.K[Pt(r]2 - C2H4)2C12]

Answer: C

o Watch Video Solution

28. What is the colour of methyl orange in slaked lime.

[ -


https://dl.doubtnut.com/l/_xrimbuqfDPGq
https://dl.doubtnut.com/l/_UiH5TLXj0kQ8
https://dl.doubtnut.com/l/_OfTw6F4ecuqv

| @ Watch Video Solution I

Exercises Assertion Reasoning

1. A: All square planar complexes can exhibit geometrical isomerism.

R: In square planar complexes metal assumes sp> hybridisation.

A. If both (A) and (R) are correct and (R) is the correct explanation of
A).

B. If both (A) and (R) are correct and (R) is not the correct explanation
of (A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

° Watch Video Solution



https://dl.doubtnut.com/l/_OfTw6F4ecuqv
https://dl.doubtnut.com/l/_h4gB4vIJkhF7

2. Assertion Metal carbonyls can be called organometallics

Reason Metal carbonyls do contain metal carbon bond .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: D

° Watch Video Solution

3. Assertion A sulphate ion is a biden tate ligand and can also act as

monodentate in cartain complexes


https://dl.doubtnut.com/l/_x6TpW8kCVYOo
https://dl.doubtnut.com/l/_9Ndvz43nU1T4

Reason Many a times multidentate ligands do have flexidentate character

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution

4. Assertion: Optical isomerism is not shown by square planar complexes .

Reason :Square planar complexes do not possess chiral structures.


https://dl.doubtnut.com/l/_9Ndvz43nU1T4
https://dl.doubtnut.com/l/_sk5GyscGZ4k6

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is not the correct explanation

of (A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution

5. Assertion In aqueous solution Mohr' s salt gives NHf)Fe2+ and SOi'
ions

Reason Mohr' s salt is a double salt .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_sk5GyscGZ4k6
https://dl.doubtnut.com/l/_5hMVNIZnFGmk

B. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

o Watch Video Solution

6. Assertion Coordination compounds are generally formed by transition

metals

Reason Transition metals generally have partly filled d-orbitals of the nth

shell .

A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_5hMVNIZnFGmk
https://dl.doubtnut.com/l/_OrJ5B680zh6v

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: C

° Watch Video Solution

7. Assertion Chelates are relatively more stable than non-cheltated
complexes
Reason Complexes containing ligands which can be easily replaced by

other ligands are called labile complexes .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .


https://dl.doubtnut.com/l/_OrJ5B680zh6v
https://dl.doubtnut.com/l/_RpAacEdKLkhY

Answer: B

° Watch Video Solution

8. Assertion The complex [CO(NH3)3CI3] gives no precipitate with
AgNOj solution

Reason The given complex is non-ionisable .

A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RpAacEdKLkhY
https://dl.doubtnut.com/l/_6HAP7SLwcIkN

9. Ethylenediaminetraac etate ion froms an octo hedral complex with be
metal ion
Reason It has six donor atoms which coordinate simultaneously to the

metal ion .

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_asAZwYbTNZX5

10. Assertion The [Ni(en)3]CI2 (en = ethylenediamine has lower stability

than [Ni(NH3)6]CI2

Reason In [Ni(en)g)]CI2 the geometry of Ni is trigonal bipyramidal .
A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of
A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

o Watch Video Solution

11. Assertion : NF 5 is a weaker ligand than N(Ch3)3

Reason : NF ionizes to give F~ ions in aqueous solution.


https://dl.doubtnut.com/l/_BWdieA1oKNNQ
https://dl.doubtnut.com/l/_YucO9CnfMitr

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: C

° Watch Video Solution

12. Assertion The total number of isomers shown by [Co(en)ZCIz] ®
complexion is three

[Co(en)2C12]2+ complex ion has an octahedral geometry .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_YucO9CnfMitr
https://dl.doubtnut.com/l/_VS88Ax6erwzj

B. If both (A) and (R) are correct and (R) is the correct explanation of

A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: B

o Watch Video Solution

13. Assertion The ligands nitro and nitrito are called ambidenatate

Reason These ligands give likage isomers .

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

C. If(A) is correct, but (R) is incorrect .


https://dl.doubtnut.com/l/_VS88Ax6erwzj
https://dl.doubtnut.com/l/_cpsPzLfPjpbh

D. Both (A) and (R) are incorrect .

Answer: A

o Watch Video Solution

14. Assertion Number of unpaired electrons present in [Cu(NH3)(2)] ®
complex is zero

Reason The complex is linear with sp-hybrisation .

A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: B

[ - 1


https://dl.doubtnut.com/l/_cpsPzLfPjpbh
https://dl.doubtnut.com/l/_zFkBaDIkd5ca

| @ Watch Video Solution J

15. Assertion Glycinate ion is an example of monodentate ligand

Reason It contains N as the only donor atom.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

o Watch Video Solution

16. Assertion The number of unpaired electrons in [Ni(CO)4] is zero

Reason In this compounds 4s-electrons of Ni atom enter the inner d-


https://dl.doubtnut.com/l/_zFkBaDIkd5ca
https://dl.doubtnut.com/l/_NUKfzmPrvNPJ
https://dl.doubtnut.com/l/_SByt1hTjYeJq

orbitals to facilitate the sp> hybridisation in Ni atom .

A. If both (A) and (R) are correct and (R) is the correct explanation of
(A).
B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution

17. Assertion Ni(CO), is tetrahedral in shape
Reason Ni atom is in zero oxidation state and undergoes sp> -

hybridisation in Ni(CO), .


https://dl.doubtnut.com/l/_SByt1hTjYeJq
https://dl.doubtnut.com/l/_Y93A1QQ06BHj

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution

18. Assertion [M(AA)3]”J—r is optically inactive

Reason Plane of symmetry and center of symmetry are not present .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_Y93A1QQ06BHj
https://dl.doubtnut.com/l/_BfGY2zCNp4KS

B. If both (A) and (R) are correct and (R) is the correct explanation of

A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: D

o Watch Video Solution

19. Assertion The d-_, in bridging carbonyl geroup is longer than that of
terminal carbonyl group
Reason With increase in extent of synergic bonding the C-O bond

length increases .

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_BfGY2zCNp4KS
https://dl.doubtnut.com/l/_dVhBFJGovyFH

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution

20. Assertion A solution of [Ni(HZO)S]2+ is green but a solution of
[Ni(CN)4]2+ is colourless

Reason [Ni(CN)4]2+ is square planar complex.
A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of
A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .


https://dl.doubtnut.com/l/_dVhBFJGovyFH
https://dl.doubtnut.com/l/_mywD5xKdr5b4

Answer: B

° Watch Video Solution

21. A increases in the order of
3- 3- 3-
[crerg [P < [arem, |- < [Cr(CZO4)3]
reason The stronger the ligand field the higher will be A value .
A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of
A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_mywD5xKdr5b4
https://dl.doubtnut.com/l/_vuOdEbBBYbS0

22. Assertion Hybridisation of [AuCI4] © is sp3
Reason Hybridisation of Au in above complex compound does not depend

upon the nature of ligand .

A. If both (A) and (R) are correct and (R) is the correct explanation of
A).
B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).
C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: D

o Watch Video Solution

23. Assertion NO ® has a lower pi accepting tendency than the CO

Reason No donates 3 electrons into the vacant orbital of metal cation or


https://dl.doubtnut.com/l/_Xp797mh9Le27
https://dl.doubtnut.com/l/_rPQ1ivNQKd9G

atom.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: D

° Watch Video Solution

24, Assertion Complexes containing three bidentate ligands do not show

optical activity

Reason Octahedral complex [CO(NH3)4CIZ]CI shows geometrical

isomerism .


https://dl.doubtnut.com/l/_rPQ1ivNQKd9G
https://dl.doubtnut.com/l/_OtHYIaEDvgIF

A. If both (A) and (R) are correct and (R) is the correct explanation of

A).

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: D

° Watch Video Solution

25. AssertionCu ® ion is unstable in aqueous solution, whereas Fe?™ ion
is stable

Cu ® disproportionate in aqueous solution .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A).


https://dl.doubtnut.com/l/_OtHYIaEDvgIF
https://dl.doubtnut.com/l/_gqCxSDMls0Or

B. If both (A) and (R) are correct and (R) is the correct explanation of

A).

C.If(A) is correct, but (R) is incorrect .

D. Both (A) and (R) are incorrect .

Answer: A

° Watch Video Solution

Exercises Integer (Naming And Terminology)

1. Give the number of ligand(s) in which donor atoms is only

NNH,CH,COO ® en, dinen, Py, EDTA ,ph .

° Watch Video Solution

2. Give number of non-classical ligands which are negative ligands

o 2- ® ®


https://dl.doubtnut.com/l/_gqCxSDMls0Or
https://dl.doubtnut.com/l/_766tb7lraXoS
https://dl.doubtnut.com/l/_VGg0DoT8CsmI

° Watch Video Solution

3. Give the number of ligand which are monodentate as well as
ambidentate

C3, CH,C00©,x° H® 507 .

° Watch Video Solution

4. Give the number of ligands which are monodentate as well as

ambidentate

® ®
CN, C,05 ,S5",NOy , OCN, SCN® .

° Watch Video Solution

5. Give the number of strong field ligand(s) from the following

G}
NH,, en, CI®, CH,CO0®, CN, CO, NO; .

° Watch Video Solution



https://dl.doubtnut.com/l/_VGg0DoT8CsmI
https://dl.doubtnut.com/l/_XbQHfV1BLK3r
https://dl.doubtnut.com/l/_cYDPluVy6hbb
https://dl.doubtnut.com/l/_ivs2lmmPJQeR

6. Give the number of weak filed ligand (s) from the following

C)
S?, OH, CI®,H,®, NO,® ..

° Watch Video Solution

7. The sum of primary and secondary valencies of chromium in the

complex CrBr,.6NH is .

° Watch Video Solution

8. Find the number of ligand (s) which is//are polydentate ligand

en, CZOi' acac, DMG glyph .

° Watch Video Solution



https://dl.doubtnut.com/l/_ivs2lmmPJQeR
https://dl.doubtnut.com/l/_mNfaskaWMme7
https://dl.doubtnut.com/l/_WUDttbfQQaKP
https://dl.doubtnut.com/l/_v7ntJVXyzpEQ

9. Find the number of ligand (s) which is//are polydentate ligand

en, dmgdienEDTA".

° Watch Video Solution

10. How many corrdinated water molecule(s) is//are present in brown ring

complex ?.

° Watch Video Solution

11. Sodium nitroprusside is used to test S~ ion How many CN® ion acts

as ligand in the compound .

° Watch Video Solution

12. Give the number of ligand(s) which is//are non-classical ligand

®
S®CN, OCN, 5,05, C,05, S%" .



https://dl.doubtnut.com/l/_Y3rnUTU9fh5t
https://dl.doubtnut.com/l/_q1XFeMkxk4ac
https://dl.doubtnut.com/l/_mQx3qjab3Gzt
https://dl.doubtnut.com/l/_sDRRzSuobCLp

| o Watch Video Solution

13. Give the number of ligand(s) which is//are non-classical ligand

CO, NO, C,H - (4), C;H:0, H® .

o Watch Video Solution

14. Give the number of ligand(s) which is//are non-classical ligand

CO, NO, C,H - (4), C;H:0,H® .

o Watch Video Solution

15. Give the number of ligand(s) which is/are non-classical ligand an ©
donor as well as pi acceptor ligand

®
CO, PHy, PF3, C3Hs , CcHLO .

o Watch Video Solution



https://dl.doubtnut.com/l/_sDRRzSuobCLp
https://dl.doubtnut.com/l/_Isai3uTaupLc
https://dl.doubtnut.com/l/_uDnojEU2F6TE
https://dl.doubtnut.com/l/_0g0fh69Pskze
https://dl.doubtnut.com/l/_QYB76BhvLbmk

16. What are the values of m and n in the anionic species [V(CO)m]“' if it

is fllowing Sidwick EAN rule and having octahedral shape ? .

° Watch Video Solution

Exercises Integer (Isomerism)

1. Give the total number of possible isomers of [ZnBr2F2 ]2' .

° Watch Video Solution

2. Give the number of pair enantiomer of [Mazbzcd] .

o Watch Video Solution

3. Give the total number of isomer of [Be(gly)z]

o Watch Video Solution



https://dl.doubtnut.com/l/_QYB76BhvLbmk
https://dl.doubtnut.com/l/_sZtvUY6VpMiq
https://dl.doubtnut.com/l/_8wxi6q8DB3L2
https://dl.doubtnut.com/l/_TnfLehUVl0UV

4. How many pairs of enantiomers are possible for [M(AA)(BC)de] ? .

° Watch Video Solution

5. Find the number of geometrical isomers in [Co(en)(Pn) (NOz)z]

[Co(en)(Pn) (NO,),].
CH,—CH, NH,—CH,—CH—NH,
en = | | pn = |
HN  NH, CH,

° Watch Video Solution

6. Give an example of a reaction which is combination as well as

exothermic.

° Watch Video Solution



https://dl.doubtnut.com/l/_EPbETdzYYima
https://dl.doubtnut.com/l/_NnxtZOFRk5Zs
https://dl.doubtnut.com/l/_Zj37omFIbSt5

7. Write the sum of geometrical isomers in [Mazbzcz] complex and

stereoisomers in [M(AB)3] complex .

o Watch Video Solution

8. Give the ration of geometrical isomers in [M(AA)zbz] and optical

isomers of [M(AA)B] .

o Watch Video Solution

9. Give the number of geometrical isomers in [Pt(gly)z] .

o Watch Video Solution

10. Give the total number of possible isomers of

[ Cot,(C)(NH; Jen ]

° Watch Video Solution



https://dl.doubtnut.com/l/_at4irv7mqG0l
https://dl.doubtnut.com/l/_MHaXohnUxH6C
https://dl.doubtnut.com/l/_4mpOleqhGj6E
https://dl.doubtnut.com/l/_SeeVlyKf92KF

11. Give the number of possibel isomers of

[CrClzenz] ®.

° Watch Video Solution

12. Give the total number of possible structural isomers of the compound

(Cu(NH3)4][ptIél4] .

° Watch Video Solution

13. Give the number of total possible ionisation isomers in

[Pt(NH3)4(:12]Br2 .

° Watch Video Solution



https://dl.doubtnut.com/l/_SeeVlyKf92KF
https://dl.doubtnut.com/l/_TiPGk4ekbkQB
https://dl.doubtnut.com/l/_HvC8ybVB7J1U
https://dl.doubtnut.com/l/_OBQ9auA1v4wK

14. The number of geometrical isomers for [Pt(NH3)2]C12 is

° Watch Video Solution

15. Give the ratio of trans- isomers is[M(Aabzcz](A) and [Ma4b2](B)

respectively .

° Watch Video Solution

Exercises Integer (Hybridisation , Vbt , Cft And Application)

1. In hexacyanidomanganate(ll) ion the Mn atom assumes d’sp>- hybrid

sates. Then the number of unpaired electrons in the complex s .

° Watch Video Solution

2. Give the number of unpaired electron(s) in the complex ion [COCIG]?" .


https://dl.doubtnut.com/l/_Lvlzac5sTJgU
https://dl.doubtnut.com/l/_7MmwuevoYczt
https://dl.doubtnut.com/l/_PJ3sRYKBanOH
https://dl.doubtnut.com/l/_cr426eYo2H66

° Watch Video Solution

3. Predict the number of unpaired electrons in a tetrahedral d® ion and in

a square planar d’ ion .

° Watch Video Solution

4. Give the number of unpaired electron present in the d-orbitals (whose

lobes are present along the axis) for the complex [Co(SCN)4]2' .

° Watch Video Solution

5. Give the number of 3d electrons occupied in t,, orbitals of hydrated

Cr3™ ion (octahedral) .

° Watch Video Solution



https://dl.doubtnut.com/l/_cr426eYo2H66
https://dl.doubtnut.com/l/_t3eMNCY2mhcn
https://dl.doubtnut.com/l/_e1A55psRkdHG
https://dl.doubtnut.com/l/_aktHD28SXa1o

6. How many unpaired electrons are present in e orbital of MnO,0 .

g

o Watch Video Solution

7.How many electrons are present in d, orbital of [Ni(gly)z] ?.

o Watch Video Solution

. . . 2-
8. Give the total number of t,  and e electrons in [N1F6] .

° Watch Video Solution

9. How many electrons are present in d-orbitals which are present along

the axis in [Ti(H20)6]3+ ?.

° Watch Video Solution



https://dl.doubtnut.com/l/_YqVNuVHvviU0
https://dl.doubtnut.com/l/_hIegOERgeSDO
https://dl.doubtnut.com/l/_1HVX4GguPNKw
https://dl.doubtnut.com/l/_KMDvpzOoqSSi

10. If Hund' s rule is violated then how many unpaired electrons are

present | n[Cr(NH3)6]3+ complexion ?.

o Watch Video Solution

11. Give the number of unpaired electrons in thy set of d-orbitals in

[Co (HZO)3F3] complex.

° Watch Video Solution

12. How many maximum atom (s)is//are are present in same plane of

Cr(CO) ?.

° Watch Video Solution

13. Find out the number of hydrogen bonds present in the structure of

the nickel dimethylglyoxime complex .


https://dl.doubtnut.com/l/_z1JLjrKeZUCf
https://dl.doubtnut.com/l/_32XvMeBE43ss
https://dl.doubtnut.com/l/_UgA588S6J9fD
https://dl.doubtnut.com/l/_fqFYCGmrUSmi

° Watch Video Solution

Exercises Fill The Blanks

1. In a coordination complex the negative groups or neutral molecules

attached to the central atoms are termed as _

° Watch Video Solution

2. Fill in the blanks :

According to Werner's coordination theory , there are kinds of

valency, and . The primary valency of a central metal ion is

satisfied with

° Watch Video Solution



https://dl.doubtnut.com/l/_fqFYCGmrUSmi
https://dl.doubtnut.com/l/_ACUmykHUsMVf
https://dl.doubtnut.com/l/_EO5FjMbJDJhX

3. A ligand is termed as monodentate, didentate etc, depending upon

the present in it.

° Watch Video Solution

4. The number of ligands attached to the central atom is termed the

of the central atom .

° Watch Video Solution

5. The total number of electrons on the central atom including those

gained by bonding is called the abbreviated as

° Watch Video Solution

6. Coordination isomerism occurs when both cation and anion are

° Watch Video Solution



https://dl.doubtnut.com/l/_hn5DLC9LYlNA
https://dl.doubtnut.com/l/_pSApNId8ah52
https://dl.doubtnut.com/l/_EGjvgU5pWz3r
https://dl.doubtnut.com/l/_leGEwS6p5zqW

7. The magnitude of stability constant gives an indication of the stability

° Watch Video Solution

8. Under the influence of strong the ligands the electrons can be

forced against the rule of

° Watch Video Solution

9. dy,d, and d,, orbitals have energies and are collectively

termed or or orbitals .

° Watch Video Solution



https://dl.doubtnut.com/l/_leGEwS6p5zqW
https://dl.doubtnut.com/l/_9VjDBbkVaY6p
https://dl.doubtnut.com/l/_T1x9Yiz52FiZ
https://dl.doubtnut.com/l/_zMhTHyksDfNg

10. d and d,, orbitals have energies and are collectively

Xy’ dyZ

termed or orbitals .

° Watch Video Solution

11. Organometallic compounds are those compounds which contain one

or more

° Watch Video Solution

12. d%sp? hybridisation of the central atom gives the

while sp3d? hybridisation gives the

° Watch Video Solution

13. Wilkinson's catalyst, unsed as a catalyst in the hydrogenation of alkene

is __and is an example of

catalysis .

| e |


https://dl.doubtnut.com/l/_BWc4uLWhAqOq
https://dl.doubtnut.com/l/_lTfD6f192rRw
https://dl.doubtnut.com/l/_WSwlCTImQ4ri
https://dl.doubtnut.com/l/_xOGHooitHKXZ

l & Watch Video Solution J

14. Recently the platinum complex known as cisplatin has been found in

the treatment of and is represented as

° Watch Video Solution

15. Ziegker-Natta catalyst, used as a catalyst for the low temperature

polmerisation al alkene is an example of

catalysis and s

represented as

° Watch Video Solution

16. Zeisse's-salt Ferrocene and Dibenzene chromium are the example of

bonded organometallic compounds.

° Watch Video Solution



https://dl.doubtnut.com/l/_xOGHooitHKXZ
https://dl.doubtnut.com/l/_qDiIsueAwjaf
https://dl.doubtnut.com/l/_B9xdyF34kRBs
https://dl.doubtnut.com/l/_jfb6PV8q4wrF
https://dl.doubtnut.com/l/_Jeq1yQ0pTRhz

17. Calcium dihydrogen salt of EDTA is used as an antidote for the

° Watch Video Solution

18, [CO(NH3)5804]Br and [CO (NHS)SBr]SO4 shown isomerism .

° Watch Video Solution

19. According to valence bond theory the geometry of [Ni(CO)4]

° Watch Video Solution

20. K ,Fe(CO)g is considered to a be a complex but potash alum is and

bleaching powder is

° Watch Video Solution



https://dl.doubtnut.com/l/_Jeq1yQ0pTRhz
https://dl.doubtnut.com/l/_e2WkVUR1Dsdl
https://dl.doubtnut.com/l/_EQXuTV4yE7qf
https://dl.doubtnut.com/l/_tXTAW6vgzn0N

21.Grignard reagentisa __ organometallic compound .

o Watch Video Solution

22. [Co(NH3)6:|3+ is diamagnetic while [C0F6]3‘ is

° Watch Video Solution

23. [ptabcd]™* has geometrical isomers .

° Watch Video Solution

24. Geomerical isomerism is not observed in complexes of coordination

number 4 of geometry .

° Watch Video Solution



https://dl.doubtnut.com/l/_h4BkSQRDBSYQ
https://dl.doubtnut.com/l/_Dc9mficVpZMh
https://dl.doubtnut.com/l/_vnmzWoUAeXV8
https://dl.doubtnut.com/l/_Dyojc1oBYMWj

25. Trans form of [M(AA)zaz]”Jr complex does not show

isomerism .

o Watch Video Solution

26. Dimethylglyoxime is used from the gravimetic estimation of ion .

o Watch Video Solution

27.EDTA is used as a complexing agent in estimation of metal

ions like Ca?™, M2* and Zn2" ions .

o Watch Video Solution

28. Potassium hexanitrocobaltate I K3[C0(N02)6] is called

° Watch Video Solution



https://dl.doubtnut.com/l/_Ut86MFZx0uyU
https://dl.doubtnut.com/l/_9VVyPyT8BIwy
https://dl.doubtnut.com/l/_78rDrwgDCRR3
https://dl.doubtnut.com/l/_6L1eKJmtt1LE

° Watch Video Solution

30. Organo arsenic compounds are used as remedy for

° Watch Video Solution

31. is used to prevent the infection of young plants .

° Watch Video Solution

32. is an important anti knock compound added to petrol used in

internal combustion engines .

° Watch Video Solution



https://dl.doubtnut.com/l/_cnZd3idhTSM6
https://dl.doubtnut.com/l/_v22qohjkahFw
https://dl.doubtnut.com/l/_hccrQxdwdswm
https://dl.doubtnut.com/l/_uE5FTNAW2xwO

Exercises True/False

1. Write true or false. A bidentate ligand has 3 coordination sites .

° Watch Video Solution

2. Tetrahedral complex cannot show geometrical isomerism .

° Watch Video Solution

3. Write true or false Coordination number and oxidation state of a metal

means the same thing .

o Watch Video Solution

4. Coordination compounds are mainly known for transition metals .

o Watch Video Solution



https://dl.doubtnut.com/l/_EcGz1geEYYEH
https://dl.doubtnut.com/l/_d5fG26T6vOOa
https://dl.doubtnut.com/l/_tX1WAewV7ybn
https://dl.doubtnut.com/l/_mOctqoOQYCZm

5. Write true or false: Ambidentate ligands can show linkage isomerism .

° Watch Video Solution

6. Write true or false: Fe(CO); has trigonal bipyramidal geometry .

° Watch Video Solution

7. Using valence bond theory of complexes explain the geometry and

diamagnetic nature of the ion, [CO(NH3)6]3+.

° Watch Video Solution

8. Valence bond theory explains the colour of the coordination

compounds .

° Watch Video Solution



https://dl.doubtnut.com/l/_mOctqoOQYCZm
https://dl.doubtnut.com/l/_OyI0zuKCIXQe
https://dl.doubtnut.com/l/_I6veIyFiOwLB
https://dl.doubtnut.com/l/_C6XWmrz4ms9f
https://dl.doubtnut.com/l/_gAZTLT4vmH4z

9. Stability of coordination compounds increases with increase in charge

density of the metal ions .

o Watch Video Solution

10. Write true or false: [NiCI4]2' is diamagnetic in nature .

° Watch Video Solution

1. The pair [Cr(HZO)G]CI3 and [Cr(H20)4CIz]CI.HZO shows

jonisation isomerism .

° Watch Video Solution

12. Write true or false: EAN rule is followed by K Fe(CN), complex .

° Watch Video Solution



https://dl.doubtnut.com/l/_gAZTLT4vmH4z
https://dl.doubtnut.com/l/_SikcRr3hsGsj
https://dl.doubtnut.com/l/_59erHHeapF98
https://dl.doubtnut.com/l/_wdVUWcrTZO29
https://dl.doubtnut.com/l/_CRFbuvFBYbLf

3. A AIz(CH3)6 is a dimeric compound and has Similar structure to

diborane.R: Al,| CH, | . in a sigma bonded complex
2 3 )6

° Watch Video Solution

14. Write true or false Carbonyl complex are organometallic compounds .

° Watch Video Solution

Archives (Linked Comprehension)

1. The coordination number of Ni?* is 4

NICI, + KCN (excess)rarrA (cyano complex)
NICI, + conc. HCI (excess) rarr B (Chloro complex)

The IUPAC name of A and B are.


https://dl.doubtnut.com/l/_CRFbuvFBYbLf
https://dl.doubtnut.com/l/_RQqgO59bcYpT
https://dl.doubtnut.com/l/_NpOgNwYywUe6
https://dl.doubtnut.com/l/_1p4elWhYUqjc

A. potassium tetracyanonickelate(ll),potassium tetrachloronickelate(ll)

B. tetracyanopotassiumnickelate(ll)tetrrachloropotassiumnickelate(ll) .

C. tetracyanonickel(ll) tetrachloronickel(ll)

D. potassium tetracyanonickel(ll),tetracholoronickel(ll) .

Answer: a

o Watch Video Solution

2. The coordination number of Ni* is 4
NICI, + KCN (excess)rarrA (cyano complex)

Predict the magnetic nature of A..

A. Ais para magnetic .

B. A is diamagnetic

D. None


https://dl.doubtnut.com/l/_1p4elWhYUqjc
https://dl.doubtnut.com/l/_Luuy4ECi2eyw

Answer: b

° Watch Video Solution

3. The coordination number of Ni%" is 4
NICI, + KCN (excess)rarrA (cyano complex)
The hybridisation of A and B are .

A. dsp?, sp>

B. sp3, sp3

C. dsp?, dsp?

D.sp3, d?, d%sp3.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_Luuy4ECi2eyw
https://dl.doubtnut.com/l/_ZHonYX4zupuj

4. An aqueous solution of metal ion MI reacts separately with reagents Q
and R in excess to give tetrahedral and square planar complexes,
respectively An aqueous solution of another metal ion M2 always forms
tetrahedral complexs with theses reagents. Aqueous solution of M2 on
reaction with reagent S gives white precipitate which dissolves in excess

of S The reactions are summarised in the scheme given below: SCHEME :

: ' R
Tetrahedrale Q M1 > Square Planar

CXCCSS CXCOSS

R
Tetrahedrule © M2 > Tetrahedral

CXCESS CXCOSS

S stoichiometric amount

.. S . .
White precipitate ——— precipitate dissolves
excess

What is M2

o Watch Video Solution

5. An aqueous solution of metal ion MI reacts separately with reagents Q
and R in excess to give tetrahedral and square planar complexes,
respectively An aqueous solution of another metal ion M2 always forms

tetrahedral complexs with theses reagents. Aqueous solution of M2 on


https://dl.doubtnut.com/l/_pIdVclUU929E
https://dl.doubtnut.com/l/_WxwENJM7591Q

reaction with reagent S gives white precipitate which dissolves in excess

of S The reactions are summarised in the scheme given below: SCHEME :

o R
Tetrahedrale Q M1 > Square Planar

CXCCSS CXCOSS

R
Tetrahedrule © M2 > Tetrahedral

CXCESS CXCOSS

S stoichiometrnic amount

S . .
White precipitate —— precipitate dissolves
€XCEesS
What is S?
A K[ Fe(CN)]
B. Na,HPO,

C.K,CrO,

D. KOH

Answer: Double salt

° Watch Video Solution

Archives Multiple Correct



https://dl.doubtnut.com/l/_WxwENJM7591Q
https://dl.doubtnut.com/l/_AotYdZxbrjvE

1. The pair of coordination complexes//ion exhibiting the same kind of

isomerism is (are) .

Aa. [Cr NH3 ]Cl2 and [Cr(NH3)4C12]Cl
B.b.| Co(NH; ) CI ] and [Pt(NH3)2(H20)Cl]@
[

C.c[CoBryCl, [?~ and [PiBr,cl, |?-

D. d.[Pt(NH3)3(NO3)]CI and [Pt(NH3)3Cl]Br

Answer: b,d

o Watch Video Solution

Archives Single Correct

1. Among [Ni(CO)4], [Ni(CN)4]2', [NiClz]z' species, the hybridisation

* states of the Ni atom are, respectively (At. No. of Ni = 28)


https://dl.doubtnut.com/l/_AotYdZxbrjvE
https://dl.doubtnut.com/l/_g0w2AiXk5Yji

A.ni(CO), and NiCIi' are diamagnetic and [Ni(CN)4]2' is
paramagnetic .

B.NiCIi' and [Ni(CN)i' are diamagnetic and Ni(CO), is
paramagnetic .

C.NiCIi_ and [Ni(CN)i' are diamagnetic and [Ni(CO)i_ is
paramagnetic .

D.Ni(CO), is diamagnetic and NiCI,  and [Ni(CN),]>" are

paramagnetic .

Answer: ¢

o Watch Video Solution

2. Among the following ions which has the highest paramagntism ? .


https://dl.doubtnut.com/l/_g0w2AiXk5Yji
https://dl.doubtnut.com/l/_CZvuUBJZ6Egu

Answer: b

° Watch Video Solution

3. Which of the following is formed when excess of KCN is added to an

aqueous solution of copper sulphate?

A. Cu(CN),
B. K, [ Cu(CN), |
C. K[Cu(CN)Z]

D. K[ Cu(CN), |

Answer: Double salt

° Watch Video Solution



https://dl.doubtnut.com/l/_CZvuUBJZ6Egu
https://dl.doubtnut.com/l/_f6XlJPbvjWwr
https://dl.doubtnut.com/l/_x5Z0hRJqDU6A

4.The geometry of Ni(CO), and Ni (PPhB)Cl2 are

A. Both square planar
B. Tetrahedral and square planar,respectively
C. Both tetrahedral

D. Square planar and tetrahedral,respectively

Answer: ¢

o Watch Video Solution

5. Which of the following species has an atom with +6 oxidation state?

A.MnO_?

3.
B. Cr(CN)g
C. NiFg~

D. CrO.ClI,


https://dl.doubtnut.com/l/_x5Z0hRJqDU6A
https://dl.doubtnut.com/l/_rn5OCJ49G0eT

Answer: Double salt

° Watch Video Solution

6. The complex which has no d-electron in the central metal atomis .
A [Mno, |®

B. Co(NH3)6]3+

C. [Fe(cmyg |

D. Cr(H20)6]3+

Answer: a

o Watch Video Solution

7.The pair of compounds having metals in their highest oxidation state is

A. MnO,, FeCl;


https://dl.doubtnut.com/l/_rn5OCJ49G0eT
https://dl.doubtnut.com/l/_coSbCcLGEI8Z
https://dl.doubtnut.com/l/_FiQ5OvaSvflf

8. [Mn0, |®, cro,cr,

c. [Fe(cmyg |-, [ cotcmy, |

. [nic1, |?, [coct, | ©

Answer: b

° Watch Video Solution

8. The compound having a tetrahedral geometry is .

A [ni(en,) [
B. [Pd(CN), |>

C. :PdCI4]2'

. [nvic, |?-

Answer: Double salt

° Watch Video Solution



https://dl.doubtnut.com/l/_FiQ5OvaSvflf
https://dl.doubtnut.com/l/_onlbfZ9Q1fFC
https://dl.doubtnut.com/l/_Yvo5sA6kVFkw

9. Spin only magnetic moment in B.M. of the compound Hg(I1)[Co(SCN),]
is-

A+/3
B.\/15
C.\/24

D./8

Answer: b

o Watch Video Solution

10. Which kind of isomerism is exhibited by the octahedral complex,
[CO (NH3)4Br2]CI ?

A. geometrical and ionisation
B. geometrical and optical

C. optical and ionisation


https://dl.doubtnut.com/l/_Yvo5sA6kVFkw
https://dl.doubtnut.com/l/_aJjRmsPhMUfj

D. geometrical only

Answer: a

° Watch Video Solution

1. The bond length of C - O bond in carbon monoxide is 1.128A The C - O
bond length in [Fe(CO)S] is .

A.1.15A

B.1.128A

C.1.13A

D.1.118A

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_aJjRmsPhMUfj
https://dl.doubtnut.com/l/_rpblKhlanzQY

12. Among the following metal carbonyls, the bond order is lowest in :
A [Mn(co) | ®

B. [[Fe(CO)s |

c. [er(coy]

. [v(co)g]®

Answer: b

o Watch Video Solution

13. Both [Ni(CO)4] and [Ni(CN)4]2' are diamagnetic The hybridisations
of nickel in these complexes , respectively are :

A. sp3, sp3

B. sp3, dsp?

C.dsp?, sp>


https://dl.doubtnut.com/l/_mgcQnxajuOdS
https://dl.doubtnut.com/l/_VAHd2bcTsoGq

D. dsp?, dsp?

Answer: b

° Watch Video Solution

14. The IUPAC name of [Ni(NH3)4] [NiCl4] is

A. tetrachloronickel (ll)-tetraaminenickel(ll)
B. tetrachloronickel (l1)-tetraaminenickel(ll)
C. tetrachloronickel (I)-tetraaminenickel(ll)

D. tetrachloronickel (I)-tetraaminenickel(ll)

Answer: ¢

° Watch Video Solution

15. Among the following the coloured compound is


https://dl.doubtnut.com/l/_VAHd2bcTsoGq
https://dl.doubtnut.com/l/_SXD7jJJS0QSA
https://dl.doubtnut.com/l/_1KiEyTpb3R3B

A. CuClI

B. K3[ Cu(CN), |

C. CuF,

D. [Cu (CH3CN)4]BF4

Answer: c

° Watch Video Solution

16. The correct structure of ethylenediaminetetraacetic acid (EDTAH)

HOOC—H,C
a \N— /cﬂz—COOH
HOOC—H,C CH=CH-N

HOOC ... CH~—Ccoou

HOOC—H,C
a \N—CH=CH_N /CH,~COOH

HOOC—H,C
B. HOOC .. CH~coon
HOOC—H,C
a CH,~C00!
—CH=CH_N" "% H
HOOC—H,C H=CH—N

C. HOOC. .. CH~coon

HOOC—H,C
B
a \N—CH=CH—N _/CH,—COOH

HOOC—H,C /7
D. HOOC\ o CH,—COOH
Answer: c

[ e


https://dl.doubtnut.com/l/_1KiEyTpb3R3B
https://dl.doubtnut.com/l/_Gh2fVatBx65X

[ W Watch Video Solution

17. The ionization isomer of [Cr(HZO )4Cl (NOZ)]CI is

A | Cr(H,0 J(02 )]c12

o
O 1

C.|Cr|H,O
| 4

CI(ONO) ] CI

(1)
er(m0) o1, (vo,

(1)

(1)

D. |Cr(H,O

Answer: b

° Watch Video Solution

18. The complex showing a spin -magnetic momnet of 2.82BM is .

A. Ni(CO),

. [Nicr, |*


https://dl.doubtnut.com/l/_Gh2fVatBx65X
https://dl.doubtnut.com/l/_dBpGLl2EjTiY
https://dl.doubtnut.com/l/_mJoy32RHfg3A

c.Ni(PPhy),

D. [Ni(Cny, |*-

Answer: d

° Watch Video Solution

19. Geometrical shapes of the complexes formed by the reaction of Ni?*
with H20, CI~ ,and CN ", respectively are

A. Octahedral tetrahedral and square planar

B. Tetrahedral,square planar and octahedral

C. Square planar,tetrahedral,octahedral

D. Octahedral,square palnar and octahedral

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_mJoy32RHfg3A
https://dl.doubtnut.com/l/_SgIZN7uxyH5t
https://dl.doubtnut.com/l/_Q1za61aRDXyr

20. Among the following complexes
(K - P): K3 Fe(CN)g | - K, [CO (NH3)6]C13 - L, Nay| Co(oxalate); | - M, [Ni(H2
the diamagnetic complexes are

A.K,L,M,N

B.K,M, O, P

CL,MO,P

D.L,M, N, O

Answer: ¢

° Watch Video Solution

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

|co(:0) (1), |ets i

A. Tetaaquadiaminecobalt(lll) chloride .

B. Tetaaquadiaminecobalt(lll) chloride .


https://dl.doubtnut.com/l/_Q1za61aRDXyr
https://dl.doubtnut.com/l/_wQj03EhgCnQC

C. Tetaaquadiaminecobalt(lll) chloride .

D. Tetaaquadiaminecobalt(lll) chloride .

Answer: d

° Watch Video Solution

22.The colour of light absobed by an aqueous solution of CuSO, is

A.orange-red
B. blue-green
C. yellow

D. violet

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_wQj03EhgCnQC
https://dl.doubtnut.com/l/_3ghu6FmMLj7K

23. [NiCIz{P(C2H5)2(C6H5)} ] exhibits temperature dependent
2

magnetic behaviour(paramagnetic//diamagnetic) The coordination
geometries of Ni’" in the paramagnetic and diamagnetic states are
respectively .

A. Tetrahedral and tetrahedral

B. Square planar and square planar

C. Tetrahedral and square planar

D. Square planar and tetrahedral

Answer: ¢

o Watch Video Solution

24. Which of the following complex species is not expected to exhibit

optical isomerism?

A [Co(en)zClz] ®


https://dl.doubtnut.com/l/_FW94U2VBwWCa
https://dl.doubtnut.com/l/_vXKjrPm2GLi9

B.C%MﬁLUJ

C.-(kxen)(AU{3)ZCHQ] ®

D. :Co(en)3 ] 3+

Answer: b

o Watch Video Solution

25. Consider the follwing complexes ion P, Q and R
P = [FeFg]*. Q= [V(H20)6]2+ and R = [Fe(H20)6]2+
The correct order of the complex ions, according to their spin only
magnetic moment values (inBM) is .
AR<Q>R
BQ<R<P
CCR<P<Q

D.Q<P<R


https://dl.doubtnut.com/l/_vXKjrPm2GLi9
https://dl.doubtnut.com/l/_gl11uKweHqGA

Answer: b

° Watch Video Solution

26. If excess of AgNO; solution is added to 100 mL of a 0.024 M solution
of dichlorobis (ethylenediamine ) cobalt (Ill) chloride , how many moles of
AgCl be precipitated ?

A.0.003

B.0.01

C.0.0001

D. 0.002

Answer: ¢

° Watch Video Solution



https://dl.doubtnut.com/l/_gl11uKweHqGA
https://dl.doubtnut.com/l/_KE3AW5PVaI34

27. The octahedral complex of a metal ion M3" with four monodentate
ligands L, L,, L5 and L, absorb wavelengths in the region of red greee,
yellowand blue, respectively. The incresing order of ligand strength of the
four ligands is:

ALy<L,<L,<L,

B.L;<L,<L,<Ly

CLy<Ly<L,<L,

D.L, <Ly<L,<L,

Answer: d

o Watch Video Solution

28. The equation which is balanced and represents the correct product(s)
is:

ExcessNaOH
A [Mg (H20)6]2+ + (EDTA)*- -  [Mg(EDTA)?* + 6H,0


https://dl.doubtnut.com/l/_IydDDbCUPcPi
https://dl.doubtnut.com/l/_M38UqvjFBM1B

B.CuSO, + 4KCN — K,[Cu(CN), | + K,50,

C.Li,O + 2KCI - 2LiCI + K,O

D. [CuCI(NH3)5]@ +5H® — Co®* +5NHS +CI®

Answer: d

° Watch Video Solution

Archives Assertion Reasoning

1. Assertion [Fe (HZO )SNO ]SO4 is paramagnetic

Reason The Fe in [Fe(HzO)SNO]SO4 has three unpaired electrons .

A. Stament | is true, Statement Il is also true Statement Il is a correct
explanation for Statement I .
B. Statement | is true Statement Il is false.

C. Statement | is false, Statement Il is true .


https://dl.doubtnut.com/l/_M38UqvjFBM1B
https://dl.doubtnut.com/l/_fKUMwMtSA3YO

Answer: a

o Watch Video Solution

2. Statement | The geometrical isomer of the complex [M(NH)3)4CIZ] are

optically inactive

Satement Il Both geometrical isomers of the complex [M(NH3)4CIZ]

possess axis of symmetry .

A. Stament | is true, Statement Il is also true Statement Il is a correct
explanation for Statement | .

B. Statement | is true Statement Il is false.

C. Statement | is false, Statement Il is true.

D.Stament | is true, Statement Il is also true Statement Il is not a

correct explanation for Statement | .


https://dl.doubtnut.com/l/_fKUMwMtSA3YO
https://dl.doubtnut.com/l/_Y7NMeqkxgvOx

Answer: a

° Watch Video Solution

Archives Integer

1. The volume (in mL) of 0.1MAgNO; required for complete precipitation

of chloride ions present in 30mL of 0.01M solution of [Cr(H2O)5Cl]C12,

as silver chloride is close to:

o Watch Video Solution

2. EDTA*" i9s ethylenediamine tetraacetate ion The total number of

N - CO - O bond angles in [Co(EDTA)]"! complex ion is .

o Watch Video Solution

Archives Fill The Blanks



https://dl.doubtnut.com/l/_Y7NMeqkxgvOx
https://dl.doubtnut.com/l/_70SIKbPzV2UI
https://dl.doubtnut.com/l/_ed1M07pdotJR

1. AgCI dissolves in excess of KCN solution to give the  complex

compound .

° Watch Video Solution

2. The type of magnetism exhibited by [Mo (H20)6]2+ ion is

° Watch Video Solution

3. The IUPAC name of [CO (NHZ)G]CI3 is

° Watch Video Solution

Archives True/False



https://dl.doubtnut.com/l/_qptOi5CBdx6f
https://dl.doubtnut.com/l/_qLPjSON8xETt
https://dl.doubtnut.com/l/_J6NNhJ3GEyHD

1. Both potassium ferrocyanide and potassium ferricyanide are

diamagnetic .

o Watch Video Solution

Archives Subjective

1. Write the balanced chemical equations for the following "Potassium

ferricyanide reacts with hydrogen peroxide in basic solution".

° Watch Video Solution

2. Give reasons in two or three sentences only for the following

"The species| CuCI, |?~ exitsts, while |Cul, |2~ does not" .
p 4 4

o Watch Video Solution



https://dl.doubtnut.com/l/_WdLhv7ihCPwb
https://dl.doubtnut.com/l/_PQOSmIQlVJoH
https://dl.doubtnut.com/l/_zVPuSiWcjt1t

3. The acidic aqueous solution of ferrous ion forms a brown complex in

the presence of NO?Ea by the follwing two steps:
[Fe(H20)6]2+ +NO2 +H® ~ .+ [Fe(HZO)6]3+ + H,0

[Fe(HZO) ]2+ +.. - .. +H0
6

Complete and balance the equations .

o Watch Video Solution

4. Identify the complexes which are expected to be coloured.

a. [ 4] [Cu NCCHS) ]@Bpf

c. [ 6]3 3CI° , d. K3 VFe

o Watch Video Solution

5. Write the IUPAC name for the following compounds

(a) [CO(NH3)SONO]C12


https://dl.doubtnut.com/l/_SOprnhCpsxJi
https://dl.doubtnut.com/l/_IL4AMXcq8cUa
https://dl.doubtnut.com/l/_KcjTzmKDOn7e

(b) Ky Cr(Ci)g ]

° Watch Video Solution

6. Write the IUPAC name for [Cr(NH3)5c03]CI .

° Watch Video Solution

7. Write a balanced equation for the reaction of argentite with KCN and

name the products in the solution .

° Watch Video Solution

8. Write the formulae of the following complexes
(a) Pentamminechlorocobalt(lll) ion

(b) Lithiumtetrahydridoaluminate(lil) .

° Watch Video Solution



https://dl.doubtnut.com/l/_KcjTzmKDOn7e
https://dl.doubtnut.com/l/_qIdtx0W5neb1
https://dl.doubtnut.com/l/_abUKGoIgL9i1
https://dl.doubtnut.com/l/_1u1ItSeWb3Fh

9. A,B and C are three complexes of chromium(lll) with the empirical
formula H,,0CI;Cr All the three complexes not react with concentrated
H,SO, whereas complexes B and C lose 6.75% and 13.5% of their
original mass respectively, on treatment on treatment with conectrated

H,S0, Identify A, Band C.

o Watch Video Solution

10. An aqueous solution containing one mole of Hgl, and two moles of
Nal is orange in colour. On addition of excess Nal the solution becomes
colourless. The orange colour reappears on subsequent addition of

NaOCl. Explain with equation.

o Watch Video Solution

11. Draw the structures of [Co(NH3)6]3+, [Ni(CN)4]2_ and [Ni(CO)4]

Write the hybridisation of atomic orbitals of the transition metal in each


https://dl.doubtnut.com/l/_a0FV0Df7WhGM
https://dl.doubtnut.com/l/_4fzlR9VDBO1v
https://dl.doubtnut.com/l/_VOq2BN9VYpgL

case.

o Watch Video Solution

12. A metal complex having composition Cr(NH3)4C12Br has been
isolated in two forms A and B. The form A reacts with AgNO, to give a
white precipitate readily soluble in dilute aqueous ammonia whereas B
gives a pale yellow precipitate soluble in concentrated ammonia.

(i) Write the formulae of isomers A and B.

(ii) State the hybridisation of chromium in each of them.

(iii) Calculate the magnetic moment (spin only) of the isomer A.

° Watch Video Solution

13. The magnitude of magnetic moment (spin only ) of [NiCl4]2' will be

° Watch Video Solution



https://dl.doubtnut.com/l/_VOq2BN9VYpgL
https://dl.doubtnut.com/l/_DRxzhAsoKQun
https://dl.doubtnut.com/l/_jFm01v4H1MrE

14. Write the IUPAC nomenclature of the given complex along with its

hybridisation and structure KZ[Cr(NO)(NH3 )(CN)4], pu=173B.M

o Watch Video Solution

15. NiCl, in the presence of dimethyl glyoxime (DMG) gives a complex
with precipitates in the presence of NH,OH, giving a bright red colour.

(i) Draw its structure and show H- bonding

(i) Give oxidation state of Ni and its hybridisation .

(iii) Predict whether it is paramagnetic or diamagnetic.

o Watch Video Solution

16. Aluminium trifluoride is insoluble in anhydrous HF but dissolves on
addition of NaF. Aluminium trifluoride precipitates out of the resulting

solution when gaseous BF; is bubbled through. Give reasons.

o Watch Video Solution



https://dl.doubtnut.com/l/_NAVA5nGIiiJU
https://dl.doubtnut.com/l/_2HQvSMCSqU9d
https://dl.doubtnut.com/l/_nfh3C7BJsgtw

17. Write the balanced chemical equations for developing a black and
white photographic film Also, give the reason as to why the solution of
sodium thiosulphate on acidification turns milky white and give the

balanced chemical equation of this reaction .

° Watch Video Solution

SNC® (Excess) F © Excess
18.Fe3*t - ABloodred —  BColourless

Identify A and B

Write the [UPAC name of A and B

° Watch Video Solution



https://dl.doubtnut.com/l/_BVx9MoOX7xcj
https://dl.doubtnut.com/l/_vaDcwCk9pIk3

