DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (Cc23

SYLLABUS : Coordination Compounds

Max. Marks : 180 Marking Scheme : + 4 for correct & (—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. The compounds [PICI(NH,) |Br, and [PIBr,(NH,),[Cl, 5. A squarcplanarcomplex is formed by hybridisation of which

conslitulcs a pair of alomic orbitals?
(a) coordinationisomers (b) linkageisomers " d
(c) 1lonizalion isomers (d) optical isomers @ sp.p » d.w () S Px: Py x2—y2
2. Which of the following specics is not cxpected o be a
ligand? (C) S, p)(! py:dy_z (d) S| p_v- pz ] dx_v
. " 6. Thectypcofisomcrismpresentin Pentammincnitrochromium
@ NO ®  NH; (I1T) chloride is
(¢) NH,CH;CH,NH, (d) Both(a)and(b) (a) optical (b) linkagc
3. In which of the following complexcs of the Co (AL no. 27), (c) 1omisation (d) polymerisz!uon. '
will the magnitude of A be the hightest? 7. Inthesilver plating of copper, K|Ag(CN),] is used instead
@) [CO(CN)GP‘ ®) [CO(C204)1}3_ of AgNO,. The reason is
© [CoH,0) JP* (d) [Co(NIi )"]3, (a) athin layer of Ag is formed on Cu
2-76 3 LR § i
4. Which of the following carbonyls will have the strongest ) mo){ei voltage is required :
C—0Obond? (¢) Ag"ions arc complelcly removed fFom sofution
(@ Mn(CO)* ®) Cr(CO). (d) lcss availability of Ag* ions, as Cu cannot displacc Ag
© V(CO), 6 @ F c(CO): from [Ag(CN),] ion.
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lco0}

8.  Thespin only magnetic moment value (in Bohr magneton
units) of Cr(CO), is
@ o by 2284 (c) 490 (d) s9n

9.

10.

11.

12,

13.

14.

Low spin complex of d%-cation in an octahedral field will
have the following energy :

-12 -12
(i‘l) TAO+P (b) TAO +3P
-2 5 P s
(© —Ao+2l @ <A+l

(A= Crystal Field Splitting Energy in an octahedral field,

P=Elcctron pairing cncrgy)

An cxamplcol doublesalt is

(a) Blcachingpowdcr (b K, [Fc(CN)g]

(c) Hypo (d) Potash alum

The ionisation isomer of| [Cr(HEO) ,CI(NO-)]Clis

@ [CrH,0)0,N)ICl,

® [Cr(H,0),CLINO,)

(©) |CxH0),CKONO)ICI

(d) [Cr(H.0),C1,(NO,)1.H,0

[Co(NH,), (NO,),] Clexhibits

(a) linkagc isomcrism, ionization isomcrism and
geomctrical isomcrismn

(b) ionization isomerism, geometrical isomerismand opfical

isomerisin

(¢) linkage isomcrism, geomctrical isomcrism and oplical
isomgcrism

(d) linkagc isomerism, ionization isomcrism and oplical
isomerisin

The TUPAC name of K,[Ir(C,0 ),] is
(a) potassiw trioxalatoiridium ¢ITI)
(b) potassium trioxalatoiridate (I1T)
(¢) potassiuim tris (oxalato) iridium (IIT)
(d) potassiumitris (oxalato) iridate (IIT)
Consider the following complex [ Co(NH,).CO,]CIO, The
coordination numbcr, oxidation numbcr, numbc¢r of
d-electrons and number of unpaired #-electrons onthe metal
are respeclively

15.

16.

17.

18.

19.

20,

@ 63,606 b 72,71 7,1,64 (d) 6,2,7,3

2L by

Which of the followmng specics represent the example of
dsp?- hybridisation ?

(a) [Fe(CN)*- (®) [N(CN), -

© [Ag(CN)|- (d) [Co(CN)J*

When AgNOQ, is added to a sotution of Co(NH,).Cl,, the
precipitate of AgCl shows Iwoionisable chloride ions. This

means
(a) Two chlorine atoms satisfy primary valency and one

sccondary valency
(b) One chlorine atom satisfies primary as well as
secondary valency
(¢c) Thrce chloring atoms satisfy primary valency
(d) Three chlorine atoms satisfy secondary valency
The valuc of the ‘spin only’ magnctic moment for one ol the
following conligurations is 2.82 B.M. Thc correct onc is
(a) d° (instrong ligand ficld)
() d?(in weak as well as in strong fields)
(c) d*(inweak ligand fields)
(d) d*(in strong ligand liclds)
Consider the following complex ions, P, Q and R.
P= [FeF ", Q =|V(H,0),]* and R = |Fe(H,0),[**
The correct order of the complex ions, according to their
spin-onlymagnetic moment values (in B.M.) is
(a) R<Q<P (b) Q<R<P
(¢) R<P<Q (d) Q<P<R
Which ol the following is organo-metallic compound ?
(a) TiCHY, () Ti(OC,Hy),
(¢ Ti(OCOCH,), (d) Ti(OCHy,),
Which of the following statements is correct 7
(Atomic munber of Ni=28)
(@) Ni(CO),is diamagnctic and [NiCl, >~ and [Ni(CN),]?

areparamagnetic

(b) Ni(CO),and [Ni(CN) 4J2‘ arediamagnetic and [NiCl, ]~
is paramagnetic

(¢) Ni(CO),and [NiCl, ?-are diamagnetic and [Ni(CN), >
is paramagnelic

(d) [NiCl,]* and [Ni(CN), 1" arc diamagnetic and Ni(CO),
1s paramagnclic

8 @OOW® 9 OO
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21.

22.

23.

24,

26.

jco1]

The correct order for the wavelength of absorption in the
visible region s :

(@ [Ni(NOp "™ <INi(NH ;)¢ I*T <[Ni(11,0)4 >
) [Ni(NO9) '™ <[Ni(H,0) " <[Ni(NH;); "
(©) [Ni(IL, @) <[Ni(NH3)P* <[Ni(N®,)e]"

@ [Ni(NH;)g1?* <[Ni(H20)62 <[Ni(NO2)g]'

The compound which is not coloured is

(@) K4Fe(CN)s (b) K Fe(CN),

(C) Na2CdCl4 (d) N612CUCI4

Which is not 7t - bonded complex ?

(a) Zcisc’s salt (b) Ferrocenc

(c) Dibenzenechromiun (d) Tetraethyl lead

Which of the following are inner orbital complex
(i.c., involving d’sp? hybridisation) and is paramagncticin
nature?

() [Mn(CN)J, [Fe(CN)P-, [Co(C,0,), 1>

(b) [MnCl)*, [FeF -, [CoF J*~

(©) IMn(CN)¢*, [Fe(CN),J>-

(d) [MnCl.)-, [Fe(CN), PP, [Co(C,0,),P

Give name of the complex, name should specif'y the position
of ligands.

(a) bistransphosphinecarbonylchloroiridium (II)

(b) carbonylchlorobistransphosphinciridium (ITI)

(c) carbonylchlorobistransphosphinciridium (I)

(d) chlorocarbonylbistransphosphinciridium ¢I)

Which of the following coordination compounds would

cxhibit optical isomerism?

(a) pentammminenitrocobalt(lIl) iodide

(b) diamminedichloroplatimun(ll)

(c) trans-dicyanobis (ethylenediamine) chromium (III)
chloride

(d) tris-(cthylendiamine) cobalt (III) bromide

27

28.

29,

30.

31.

32,

33.

34,

An ¢xcess ol AgNO, is added to 100 mL ofa 0.01 M solution
of dichlorotetraaquachromium (iii) chloride. The number of
molcs of AgCl precipitated would be

(a) 0002 (b) 0003 (¢) 0.01 (d) 0.001

The most stable complex among the following is

(a) K;[AIC,0,):](b) [Pt(en),ICl

() [Ag(NH,),ICl (d) K N(EDTA)]

Which onc of the following bas largest number of
isomers ?

@ [Ir(PR3),H(CO)** (b) [Co(NH;)sCI**

(© [Ru(NH3),Cl,]*  (d) [Co(en),Cl,1

(R =alkyl group, cn= cthylcnediamine)

Which of the following statements related to crystal field

splitting in octahedral coordination entities is incorrect?

(@ The d ’-? and d,? orbitals has morc cnergy as
compared to dx‘,, cLZ and d, orbitals.

(b) Crystal licld spitting cnergy (A,) depends dirccily on
the charge of the metal ion and on the field produced
by the ligand.

(c) In the presence of Br~ as a ligand the distribution of

: . . 3
electrons for d* configuration will be t5g, egl,

(d) Inthe presenceof CN”as aligand A <P.
Calculatethe value of log K, when log values of K,, K|, K,
and B, respectivelyare 2.0, 3.20,4.0and 11.9?

(@ 2.0 b 2.7 () 30 (d 25
Which of the following docs not have a mctal- carbon bond?
(a) Al(OC,Hs); (b) C,HsMgBr

(c) K[Pt(CaH4)Cl5] (d) Ni(CO)4

In Fe(CO),, the Fc— C bond posscsses

(a) ionic character (b) o-character only

(c) m-charactcr (d) both ¢ and m characters
The geometry of Ni(CO), and Ni(PPh,),Cl,arc

(a) both square planar

(b) tetrahedral and square planar

(c) both tctrahedral

(d) Nonc of thecsc
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® F >C,0%
(d) cn>EDTA%

(b) (ii)and (iii)
(d) (1), (it) and (1ii)

(©) &1 (d) 10,0

[Cl!(NH3)4 |SO4

fcoz}
35. The crystal [icld splitting cncrgy for octahedral (Ay) and 39, The hypothetical complex chloro-diaquatriamminccobalt (IIT)
tetrahedral (A ) complexes is related as chloride can be represented as
| 4 (@) |CoCI(NH,),(H,0),ICl,
(@ Ar=-74¢ ®) A=-5h0 (b) [Co(NI,),(H,0)CL,)
. : (© [Co(NIH)(H,0),Cl)
(c) A =—=Ay d) A =—=A, (d) [CO(NH;)3(H20)3JCI3
5 5 40. Which of thc following is incorrect rcgarding
36. Malch the columns. spectrochemical scrics?
Column-I Column-T1
A INICN), > L Tiv (a) NH;>H0
B Chlorophyll I sp*; paramagnclic (c) NCS>SCN
C Zicgler - Naua IM. Non-planar 41. Which of the followimg isthe limitation ofcrystal [icld thcory?
calalysl () Ligands are assumed as point charges.
D. [NiCl4JZ‘ V. Mg? (i) It docs not accounts for the covaient character of
E  Dcoxyhacmoglobin ~ V  Planar bonding between the ligand and the central atom.
(V1) dsp? diamagnclic (i) It does not explain how colour of coordination
(a) A-VI;B-1V;C-I;D-II;E-1I compounds depends on ligand attached to central
(b) A-II;B-IV,C-I;D-VILE-III mcial alom/ion.
(c) A-II;B-IV;,C-;D-VLE-V (a) (1)and(ii)
(d) A-VL;B-1V;C-I;D-ILE-V (c) (i) only
37. If magnetic moment of (MnBr | is 59 BM. Predict the 42. For [Co,(CO),], whatis the total number of metal — carbon
number of ¢lcctrons? bonds and number of metal-metal bonds.
(a) 2 by 3 () 6 @ 5 (@ 10,1 (b) 8.2
38. The correct structure of ethylenediaminetetraacetic acid 43. Which will givea white precipitate with AgNO, inaqueous
(EDTA)is solution
HOOC - H,Cn, , CH,— COOH (@) [Co(NH3)sClJ(NO,), (b) [Pt(NH3)4ICly
(a) /N—CHZCH—N\
HOOC - H,C CH,- COOH (©) |Ptien)CI;| (d)
HOOCA, , COOH 44, [NiCl, {P(C,H),(C;H,)},] exhibits temperature dependent
(b) /N -CH;-€H, - N\ magnelic behaviour (paramagnetic/diamagnetic). The
HOOC COOH coordination gcometrics of Ni** in the paramagnetic and
HOOC—HZC\N CH. —CH. - N’ CH,-COOH diamagnclic statcs arc respectively
(©) HOOC-H,C” 2 2" "N\CH,-COOH (a) tetrahedral and tetrahedral
(b) squareplanar and square planar
_Coell (¢) tctrahedral and squarc planar
CI, (d) squarcplanar and (ctrahcdral
(d) HO@C-ILC i past 45, Which one of the following coordination compounds is

. >N-{_‘H “H-N?
I NCH,COOH
2

HOOC

used 1o inhibit the growth of tumours?
(a) Trans-platin (b) EDTAcomplex of calciiun
(¢) 1(PhyP),RhCI] (d) Cis-platin
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11.

Get More Learning Materials Here : I
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(©)

b)
(@)

(@

)
b)

@

(@

®)

@
®)

[PtC1,(NH,),|Br, and [PtBr,(NH,),|Cl, are ionisation
isomers

In octahedral complex the magnitude of A will be
highest in a complex having strongest ligand. Out of
the given ligands CN™ is strongcest. So, A, will be
highest for [Co(CN),]*". Thus option (a) is correct.

As+ vechargeon the central metal atom increascs, the
Icss readily the metal can donalc clectron density into
the 7* orbitals of CO ligand to weaken the C — O bond.
Hence, the C— O bond would be strongest in Mn(CO),".

The chemical formula of Pentammincnitrochromium
(111) chloride is

[ cr(NH;) N0, [y
Itcanexistin following two structures

[Cr(Nll;)jNonclz and

[ Cr(NH;),0NO Jci,

Therefore the type of isomerism found in this
compound is linkage isomerism as nitro groupis linked
through N as—NQ, or through O as— ONO.

In silver plating K|Ag(CN),] is uscd which providcs
constant and requircd supply ofAg™ ions as Ag(CN),
is very stable. But il AgNO, is uscd concentration off
[Ag*] in solution will be very large. In that casc Ag will
be deposited at faster rate without any unif orniity.
Chromium in Cr(CO); is in zero oxidation state and has
[Ar]'®3d%4s! as theelectronic configuration. However,
CO is a strong ligand, hence pairing up of electrons
takes placc Icading to following conliguration in
Cr(CO);

3¢l 4

(RN TR o] ol [ [eaTos]

a’zsp3 Hybridisation

Sincc the complex has no unpaired clectron, its
magnclic moment is zcro.

d6 —t 2g2’ 2,2 eg 0,0 (in low spin)

CFSE = —0.4 x 6+ 3P
2
= -5 8,+3P

K,S0O,. Al(S0O)), .24H,0
lonisation isomer of [Cr(H20)4Cl(NOZ)jCl 1s
(Cr(H,0) ,CLLINO,.

12.

13.

14.

16.

17.

CHEMISTRY
SOLUTIONS

(a)

®)

(a)

®)
@

(d

DPP/CC23

The given compound may have linkage isomerism due
to presence of NO, group which may be in the form
~NO, 0r—-ONO.
It may have ionisation isomcrism duc (o presence of
two ionisable group -NO, & —Cl. It may have
geometrical isomerism in theform of ¢is-frans form as
follows :
(Co(NH,),CI(NO,)|NO, and [Co(NH,) (NO,),]CI

—— ionisation isomers.
[Co(NH,)(NO,),]Cl and [Co(NH,),(ONO),Cl
Linkagc isomcrs

NO, NO,
H;N NH, HN NO,
Co —_— Co
HN NH, H.N NH,

NO, NH,
trans-form cis-form

Geometrical isomers

IUPACnamc ol K [Ir(C,0,),] is

potassium (rioxalato iridatc (ITT)
[Co(NH,),CO,]CIO, Six monodentate ligands are
attached 1o Cohence C. N. of Co=6;
ON.=x+5x(O)+ I x(=2)+1x(~-1)=0..x=+3;
clectronic configuration of Co**[Ar] 3d®4s® hence
nuimber of'd electrons is 6. All d-elecirons are paired
due to strong ligand hence unpaired electron is zero.

Since the precipitate of AgCl shows two ionisablc
chloride ion the complex must have the structure.

[Co(NH3)5ClICl, +2AgNO; —
[Co(NH3)sCI(NO;z)» +2 AgCl

Hencce two chlorine atoms saltisfy the primary valency

and one secondary valency.

d;, —— strong ligand licld

Al L]

bg ¢,
p=ynm+2) =3 =173BM.
* —inwcakaswecllas in strong ficld
Ll

lzg cg

p=130) =15 =387BM.

d*- in weak ligand field
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] s-63]

KN

123 cg

u=v406) = 24 =489BM.

d*-in strong ligand field

[AEEEE

tag e,

p=v2(4) = =8 =282BM.

18. (b) The electronic configuration of central metal ion in
complex ions P, Q and R are
A N LR R

3d
Q=[V(H,0)P'; V* e
= [FE(H.,O)(}?";FEE' H*l f | *l *| fl

4 X 3d
Highertheno. of unpaired clectron(s), higher will be
magnclic moment.
Thus the correct order of spin only magnetic moment
is
Q<R<P

19. (@ Ti(C,H,), is an organometallic compound due to Ti
dlrcctlyatlachcd to C- atom

20. ()

Atom/Ion Conliguration u::;)oa;itid Magnetic
Comples electrons gafurg
N (ﬂ'i)_ |TVIT~L| l T | D I ] 2 Paramagpefic
INICLy] |T"IN'] l l 1 | El | | ) Parawagoslic
5 ]
e[ [R]R]RN] ] (] [T 0 | Diamagetic
Rearrangement fl’-‘ﬂ
N [ [NIN]N]T] ] [ . [] 2| Paramagreiic
Ni(C®).] o
' FEEEE L i e
Rearrongement
s’

21. (a) For any metal cation, the magnitude of A depends
upon the nature of ligand. Higher the value of A, lower
will be the wave length absorbed. A, is crystal field
stabilisation energy.

The valuc of A, for Icgands varics as follows
H,O <NHj3 <NOy™
So,thewavelength absorbed will vary in reverse order
NOz— < NII3 < 1120
22. (¢) InNa,CdCl,, Cd has oxidation statc +2.

Get More Learning Materials Here : &

So, its clectronic configuration is 4d!'%4s.

All the4d orbitals are lly filled.

Hence, there will notbed-diransition resulting in colour.
So, it is colourless.

23.

24.

26.

27.

28.

29.

30.

31.

32.

@
(c)

(©)

(@

@

@

(@

@

(b)

(a)

Tetraethyl lead Pb(C,H.), is not 7 bonded complex. It
is o bonded organometallic compound.

[Mn(CN),]*" and [Fe(CN),]* are inner orbital
complexes and paramagnetic while [Co(C,0 4)313‘ is
diamagnetic in nature.

Naming should be done alphabetically. Hence
'carbonyl' is followed by 'chloro' and then "phosphine’.
bis used to denote two same groups and trans denotes
the position. 'CO', and 'PH.' are ncutral ligands.
Only CI" is charged. Hence oxidation state of Ir is (+1)
only. Thus correct [UPAC name of given complex is
carbonylchlorobistransphosphineiridium (I).

The optical isomers are pair of molecules which are
non super imposable mirror images of each other

_en N 13 [ —13+
_ : e
1
| o 1 nf | 2 Co
]
en : N -4
d-form ’ I-loom ——

Enantiomcers
Thetwooptically active isomers arc collectivity called
cnantiomers.

[Cr(iL,0),CL,]Cl +AgNO; ___, AgCl+

. [Cr(HZO) ,CLINO,
Molarity = i
mol. mass  vol.
wi . vol.  0.01x100
—— = molarty x =
mol mass 1000 1000

=0.001
K,|NIKEDTA)]. Since EDTA is hexadentate and
chelating and coordinates from six sides forming more
stable complex
isomers
[Ru(NH;),Cl, |* [Co(NH;)5Cl1 7,
ci$ and lrans

[Ie(PR ), H(COYJ*™,[Co(en),Cl, T
cis and trans and
optical isomers

CN is a strong ficld ligand and form low spin
complexcs thus A > P.

B=KKKK,

log B =log (K, K,K.K,)

log [ = logK, + logK, + logK, +logK,,
lOgK}= 11.9-(3.20+2.0+4.0)
logK,=2.7

Triethoxyalwninium has no Al — C linkage

mnone

ci1s and trans

/O— CHzCH3
Al—(O-CH,CH;
O-CH,CH;

EBD 7157
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33, (d) Duc o somc backbonding by sidewisc ovcrlapping 42, (a) Structurc of [Co,(CO),]
between d-orbitals of metal and p-orbital of carbon, 0
the F¢— C bond has ¢ and = characler. "

34. (0 Ni(CO), Ni(PPh,), Cl,
— — \ / \ /

EC_ [Ard4s’  [Arj3d4s’ o o \ v \co
Pairing ofe” No pairing of e "
Hybridization sp*{ctrahedral)  sp* (lcirahedral)

Total M — C bonds = 10, Total M — M bonds = 1
35. () Thecrystal [ield splitting in tetrahedsal complexes is

4+ _
lower than that in octahedral complexes, and 43. () [Pl(NH?) ]04 ‘_[PI(NH ) ] +4Cl,

A 4A Agt +ClI” - AgCl (ppv
e 44. (c) Inboth statcs (paramagnclic and diamagnetic) ol the
36. (a) [NiCl,P-issp® hybridised and paramagnetic in nature given complex, Ni exists as Ni** whose electronic
[Ni(CN),|*~ is square planar and diamagnetic. configuration is [Ar] 3d°4s°.
Chlorophyll contains Mg?*, Ziegler — Natta catalyst 2 As ap
contains Ti**, Deoxyhaemoglobin is nonplanar and . - -
oxyhacmoglobin planar. Ni® |1L|1LI 1|r| 1 | 1 | D |:|:|:’
L 1

37. (d) Magnclic moment can be calculaled by using the

relation  fy(n + 2)B.M. Wheren = number of clectrons .
s In the above paramagnelic state the geometry of the

and B.M. is Bohr magncton. complex is sp® giving tetrahedral gcometry.
3 ISI9I= /11{11+2) The diamagnetic state is achieved by pairing of
o =g electrons in 34 orbilal.
38. (¢) Thecorrectstructure of EDTA is 3d 45 a4p
HOOC-H,C~, , CH,-~COOH
N-CH,-CH,-N
HOOC-H,” \CH,-COOH (AN RIANY l .
39. (a) Thecomplex chlorodiaquatriannninecoball (11T) chloride dspr

can have the structure | CoCI(NH..).(H,0),]Cl
e Thus the gcometry of the complex will be dsp? giving

40. () According Lo spectrochemical scrics Czoﬁ‘ >F . squarc planar gcomceltry.
1. (a) 4. @

Get More Learning Materials Here : & m @) www.studentbro.in



	DPP - 23..pdf (p.1-4)
	23..pdf (p.5-7)

