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CHEMISTRY (45

SYLLABUS : Coordination Compounds

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

 The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

* You have to evaluate your Response Grids youself with the help of solution booklet.

e Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

¢« The sheet follows a particular syllabus. Do not atbempt the sheet before you have complebed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There arc 21 multiple choice Q.3 EDTA has coordination number

questions. Each question has 4 choices (a), (b), (¢) and (d), @ 3 (b) 4 © 5 d o6

out of which ONLY ONE choice is correct. Q.4 Given the molecular formula of the hexa-coordinated
complcxes (A) CoCl;.6NH;, (B) CoCl;. SNH; and (C)
CoCl;.4NH;. Ifthe number of co-ordinated NH, molecules

Q. Whichis the example of hexadentate ligand?

@) 2,2-dipyridy! inA,Band C respectivelyare 6,5 and 4, the primary valency
(b) Dimecthyl glyoxime in (A), (B) and (C) respectivelyare:
(c) Aminodiacetale ion (a) 6,54 M) 3,2,1 (© 0,1,2 @ 3,3,3
(d) Ethylenc diamminc tetraacclate ion (EDTA) Q.5 The formulaofalum is
Q.2 Inthccxtraction of which ol the following, complex ion is (@) K,S0,Al(SO,);.24t,0
fonned? ) K,[Fc(CN)]
@@ Cu () Ag (©) K,S0,AL(S0,);6H,0
(c) Fc (d) Na (d) Na,CO;.10H,0
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Q6

Q.7

Q.8

Q.9

Q.10

Q.

Q.12

The oxidation munber of chromium in sodivun tetrafluoro-
oxochromate complex is

(@ I b N

(¢) Vi (d m

ThcEAN ofiron in potassium [erricyanidc is

(a) 18 b)) =4

() 35 a 23

Thechemical formula ofdiammingsilver (I) chlorideis
(a) [Ag (NH3)]C1 by [Ag (NH;),]C1

() [Ag(NH;3);]Cl (d) [Ag(NH4)2JCl

The TUPAC name of [Cr(NH;)(]*" is
(@
®)
©
@d
The IUPAC namc ol the coordination compound
K;|Fe(CN)g] is

(a) Potassium hexacyanof'crrate (1I)

(b) Potassium hexacyanoflerrate (111)

Hexamminechromium (V) ion
Hexanuninechromium (L{I) ion
Hexammincchromium (IT) ion
Hexammincchloride

(c) Potassium hexacyanoiron (II)

(d) Tripotassiuul hexacyanoiron (1I)

[Co(NH3)sNO,]Cl, and [Co(NH3)s(ONO)]Cl, arcrclated

Lo cach other as

(a) geometrical isomers (b) optical isomers

(c) linkagc isomcrs (d) coordination isomcrs

Amangst Ni(CO), [Ni(CN)4]*~and [NiCl ]2~

(a) Ni(CO), and [NiC14]2 are diamagnetic and
[Ni(CN) 4]2 1s paramagnetic

(b) [NiCl,]?~ and [Ni(CN),]>~ arc diamagnctic and
Ni (CO), isparamagnctic

(¢) Ni(CO), and [Ni(CN),]> arc diamagnclic and
[NiCl,]?"is paramagnctic

(d) Ni(CO),is diamagnetic and [NiCl, ]2~ and [N(CN), |2
arc paramagndic

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

DPP/ C (45)

[Co(NH5), CL, )" exhibits

(a) Gcometrical isomcrism  (b)
(¢) Bonding isomcrism (d)
Magnetic moment of [Cu (NH3)4J2+ ionis

Optical isomerism
Ionisation isomerism

(@) 1414 ®) 173

() 223 (d) 238

The type of magnetism exhibited by [Mn(H,0),]?" ion is
(a) Paramagnetism (b) Diamagnetism

(¢) Both (@) and (b) (d) Nonc of these

() K, [Fe(LO)] (i) K;[Cr(CN)g]

(i) K 3[Fe(CN)g| (V) K, INICN),]

Choose the complex which is pardamagnetic

(@ (1), () and (i11) (b) (D), (i) and (iv)
(c) (), (i), and (iv) (d) (), (1) and (iv)
Which ofthe following is an outer orbital complex ?

(a) [Fe(CNygJ* (b Mn(CN)g]*

(©) [Co(NH3)e]™ (d) [Ni(NHz)g|**
CN~is a strong ficld ligand. This isduc to the fact that
(a) It can accept electron from metal species

(b) 1t forms high spin complexes with metal species
(¢) Itcarrics ncgative charge.

(d) Itisa pscudohalidc

A co-ordination complex compound of cobalt has the
molecular formula containing five ammonia nolecules, one
nitro group and two chlorine atoms for onc coball atom.
Onc molc of this compound produccs three mole ions in
an aqucous solution; on rcacting with cxcess 0fAgNO,,
AgClis precipitated. The ionic forinula for this complex
would be:

(a) [Co(NH;)5s(NOp]Cl,

(b) |Co(NH;)5 Cl] [CI(NOy)]

(© [Co(NH3)4 (NO,)CIT[(NH;)Cl]

(d) [Co(NH3)5]INO,),Cl,]
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Q.20 Which reagent can be used to identify nickel ion?
(a) Recsorcinol
(b) Dimethyl glyoxime [DMG|
(c) Diphcenyl benziding
(d) Potassium [errocyanide

Q.21 Whichofthefollowing doesnot have a metal carbon bond?
(@ KI[Pt(C,H,)ClL] (b) Ni(CO),
(¢) AI(OC,Hy), (d) C,Hg MgBr

Q.24 Which of the following are true for metal carbonyls?

(1} The oxidation statc of the metal in the carbonyls is
zero.

(2) The secondary carbonyls are obtained from
photodccomposition.

(3) Metal carbonyls are single bonded species.

(4) dn— proverlap is observed in metal carbonyls.

DIRECTIONS (Q.22-Q.24) : In the following questions, more
than one of the answers given are correct. Select the correct
answers and mark itaccording to the following codes:

Codes:

(@) 1,2 and 3 arc correct
(b) 1 and 2 arc corrccl
(¢) 2and 4 arc correcl

(d) | and 3 arc corrccl

Q.22 Which ofthe following are true for ligand-metal complex ?
(1) Largerthe ligand, the more stable is the metal-ligand
bond.
(2) Larger the permanent dipole moment of ligand, the
niorc stable is the bond.
(3) Greater the ionization potential of central metal, the
stronger is the bond.
(4) Highly charged ligand forms strong bond.
Q.23 Which of the following statcments arc correct?
(1) Absorption peak for [Cr'"(NH;) |**is 21680 cm .
(2) Crystal licld stabilization cncrgy of @2 in weak ligand
licld is (-)0.82.
(3) Example of weak ligand field for o° configuration is
IMn!! F}#-.
(4) Effcctive atomic number of PUin [P1Cl; 1> is 84,

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions that follows :

The coordination number of NiZ* is 4.

NiCl, + KCN (excess) —— A (cyano complex)
NiCl, + Cone. HCl(exeess ) —> B (chloro complex )
Q.25 The IUPAC namc of A and B arc

(a) Potassivm tctracyanonickclate (11), polassium
tetrachloronickelate (11)

(b) Tctracyanopotassiumnickelate (IT),
tetrachloropotassiumnickelate (I1)

(c) Tetracyanonickel (II), tetrachloronickel (1I)

(d) Potassium 1ctracyanonickel (II), potassium
tetrachloronickel (11)

Q.26 Predictthe magnetic natureof A and B
(a) Botharc diamagnctic

(b) A is diamagnelic and B is paramagneltic with onc
unpaired electron

(c) A is diamagnctic and B is paramagnctic with two
unpaircd clccirons

(d) Both arcparamagnetic
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Q.27 The hybridization of Aand B are
@
(b)
(c)
(d)

dsp?, sp’
s, spP
dsp?, dsp?

spid? d?s p’

DIRECTIONS (Q. 28-Q.30) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Eachofthese questions has four alternative choices,
only onc of which is the correct answer. You have to select the
correct choice.

(a) Statement-1 is Truc, Statement-2 is True; Statcment-2 is a
correct explanation for Stalcment-l.

(b) Staicment-1 is Trug, Statement-2 is Truc; Statement-2 is NOT
a correct explanation for Statement-1.

(¢) Staicment - | is False, Statement-2 is Truc,

(d) Statement -1 isTrue, Statement-2 is False.

DPP/ C (45)

3+

NH i
/ N\
/C.O(en)2 is named as

Q.28 Statement -1 : (Cn)gco\

tetrakis (ethylenediamine) p - hydroxo-imido dicobalt (IIT)
ion.
Statement-2 : In naming polynuclear complexesi.e., con-
taining two or more metal atloms joined by bridging ligands,
the word M is added with hyphen before the name of such
ligands.
Q.29 Statemcent-I :[Fe(CI\«Dé]3 ts weaklyparamagnetic while
[ Fe(CN), |*~ is diamagpetic.
Statement-2: [Fc(CN)]3~ has +3 oxidation staic whilc
|[Fe (CN)g]* has +2 oxidation state.
Q.30 Statement-1 : [Ti (H,0)]3
[Sc (H,0) 1** is colourless.
Statement-2 :  d-d—Transition is not possible in
[Sc (H,0)P*

is colourcd while

27.0000@ 28.0®O@
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CH,CO0"

/

b CH,C00™

“0OCH,C
N N -CH,- CH,- N

< v
OOCH,C sty

(®) Ag,S+4NaCN = 2Na[Ag(CN)2]+ Na,S

2Na| Ag(CN), |+Zn —

@

®)

Sodum dicynoargentate

Na, [Zn(CN)(J +2Ag
Sedium tciacynezincate (ppt)

The numbcer of atom of the ligand thatare dircctly bound

to the central metal atom or ion by coordinate bonds is

known as thc coordinate number of the metal or ion. It

is actually the number of chemical bonds which the

ligand form with the central metal atom or ion.

The complexes can be written as follows

[Co(NH;3)6 |Cly; [Co(NH3)5ClCly; |Co(NH;3)4Cl,|CI

@

)

(©

)

®)

(A) () (c)
Hence, number of primary valencies are 3,2 and 1
respectively.

General fornila for alun is
M,S0,. M5 (S0O,);. 24H,0

M = monovalent cation (K™ Na
M ‘= Trivalent cation (Al3,Fe™®)

Henee, K,50,.AL(SO,)3.24H,0 represent an alum.
ErE, O

Xx+t4(-1)+(-2)=-2

X—6=-2

x=+4.

EAN of a central metal ion = (atomicno. of central atlom)
—oxidation statc + no. ofligands x 2

EAN ofFe in |[Fe(CN)]3-
=26-3+(6%2)=23+12=35

It is clcar from the chemical formula that Ag is central
mctal atom and ligands arc 2 ammonia molcculcs.
Hence, compound is [Ag (NH;),|CL.

In the given ion [Cr (NH;), >, the oxidation state of
chromium is+3 and here 6NH; ligands are attached to
the central metal atom. Therefore, its lTUPAC name is
hexamminechromiurm (111) ion.

10.

11.

12,

13,

CHEMISTRY

SOLUTIONS
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(b) Potassiwun hexacyanoferrate (111).

(©)

= -2+ r =
NI NH
1LN i ! ONO H;3N i P NO,
Co (i‘u
;N l H;N 1 NH
. NH, N ' NH, A
(¢) Thcclectronic configuration of Niin
Niin [Ni(CO),]
S I X X| [ X x| X x| x x
Spg
Ni*in [Ni(CN),?
3d 45 4h
[ SO I A | A R | O ot x| [ = x| x x
l.l:;p:'
Ni?" in [Ni {Cl4}]2
Tttty yf1q]1 x x| ]3¢ x[x x| x x
sps

@)

CN- s strong ligand so it induces pairing of electrons
so the complex is diamagnctic while C! is a weak ligand
so it does not induce the pairing of electrons so its
complex is paramagnetic.

[Co(NH,),Cl,]" is thc Ma,b, typc complex.
b a

a ——b a—t——b

\M / \M /

H/ \il 214 \a
c."r;!\s' !.'Pans

Magnctic moment of [Cu(NH;),]%" ion is 1.414 ducto
the presence of one unpaired clectron.

Mn? 3dd ds
tivwyptr 11

In presence of H,O which is a weak ligand, no pairing
occurs which results in unpaired clectrons Ieli in the
compound, due to which it shows paramagnetism.

EBD_7157
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16.

17.

18.

19.

20.

ES

@ () [Fe (H,0),*

AT O [FEEE] FRELTT

3.2 :
sp’d, Paramagnetic

(ii) [Cr(CN) P~
3d 4s 4p

1 | xx | xx XX || xx | XX | xx

2 3 3
d"sp’, Paramagaelic

(iii) |Fe(CN)4|*

3d 4s 4p
1111 | xx]xx XX || X | XX | XX
B dzsp". Paramagnetic -

(iv) [Ni(CN),, 2
3d 4s 4p
[ (O I | e XX || xx | xx

E—

d.\'p:, Diamagnetic
Thus complexes (i), (ii) and (iii) are paramagnetic species.
) [Fe(CN)GJ"_ :Fe (IT) — 34* ; inner orbital complex
(dzsp3) n=0
[Mn(CN)4 ]4‘ : Mn (I) — 3¢ ; inner orbital complex
(@*sp’)in=1
[Co(NH3), J‘“ . Co*— 3d5 ; inner orbital complex
(dzsp:‘) =0

[Ni(NH3)6J2+ D N2 - 348 NH, although a strong

ligaud, can't make all 3d clectrons paired, henee two 3¢
clectrons arc present, thus outer orbital complex
(.sp3d2) n=2

(d) Cyanidc ion is strong ficld ligand bccause it is a
pseudohalide ion, pseudohalide ions are stronger
coordinating ligands & they have the ability to form
o bond (from the pscudohalidc to the mctal) and =
bond (from themceital to pscudohalidc).

(@ Thc most probable complex which gives three mole
ions in aqueous solution may be [Co (NH;)s NO,] Cl,.
[Co(NH3)5(NOp)|Cly — [c()(1\11-|3)51\102]2+ +2C1I~

(b) Ni rcacts with dimcthylglyoxime to give rcd ppt. of
nickel - diethylglyoxime complex.

OH O

I At
CH;—C =N~ , ~N =C—CH;,
CH3—C=I‘IlJ/ \lil =C-CH,

O OH

21.

22,

23,
24,

26.

27.
28.

29.

30.

(0
(a)
(a)
(a)
(@
©)

(c)

)

(@)

Al (OC,Hjs), contains bonding through O and thus it
does not have metal-carbon bond.

The charge docs not decide the formation of bond but
availability of lone pair decides the [ormation of
coordination bond.

EAN of Pt in [P(Cl;]*~= 80

Metal carbonyls do not show overlapping.

KEL LKk, [NiCty]

(excess)

For [Ni(CN),J%; Ni = [Ar]3d®4sZ Ni2* = | Ar]3d®

- 3d 4s 4p
N [ CTT]

However, CN-isa strong field ligand so it forces the 3d
electrons to pair up and hence the effective
configuration in this case will be

Ni%* in presence of CN

3d 4s 4p
M [=pF
dsp!
Thus [Ni (CN),]*- exhibits dsp? hybridization and
square planar shape. Since here number of unpaired
clectrons is vero the complex will be dianmagnetic.
In casc of [NiC1,]*, CI" is a weak ficld ligand, so the
effective configuration of Ni2* in this complex will be
as follows :
Ni?* in presence of C1~

NiZt KN K, INI(CN), T, Ni2t

CXCess

3d 4s 4p
ALALTALIT T

sp”
So herc Ni?* is sp3 hybridiscd and thus tctrahedral in
shape. Sincc the complex has two unpaircd clectrons,
it will be paramagnetic.
Discussed above.
Statement-1 is false but Statement-2 is true.

[ NH T
|_{en)2C0< H>C0(Cn)3
' O

{cthylencdiamine) - | -hydroxo - K - imido dicobalt (111)

+

is namcd as (ctrakis

ion. For morc than one bridging group thecword M is
repeated before cach bridging group.

[Fe (CN)6]3‘ possesses unpaired electron to show
paramagnetic nature while [Fe (CN)GJ4‘ possesses no
unpaired electron and thus shows diamagnetic nature,
[Sc(H,0),]** has no unpaired clectron in its d-subshell
and thus d -d transition is not possible whereas
[Ti (1120)6]3+ has one unpaired electron in its
d-dubshell which gives rise tod - diransition to impart
colour.
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