QUESTION BANK

CLASS 12™

CHEMISTRY
UNIT-5

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

fordar -

1-

1. 9% U H T HUA(A) 3R v HRON(R) f&ar am=r gl
2. 3MMYeRT Gl Ul T HEUENYdS TIRIVUT dHleh HET 3eI T AT T

A) AR REEAT T@ET §, 3R R, AFr TEr SITE=ar FIAr gl

B) A3 REAT TET § ofeheT R, AT TEY I S8t ATl
C) ATEY &, AfheT RTeIT B

D) A3Teld &, AfeheT R ALY &

JTRSPYA (A): 3uTgT A SAfas a3t 7 g 9 @ 39919 fhr Sa §, S Edd H
GEIECICEE

FROT (R): ETHTTANTST Teh oATgT (Fe) TR 3q@gadis  Iifdie & S diisRe fordis & arer
3iierdTSteT aRageT & #Heg AT g |

Assertion (A): Coordination compounds are widely used in biological systems, such as hemoglobin in
blood.

Reason (R): Hemoglobin is a coordination compound of iron with a porphyrin ligand that helps in
oxygen transport.

3fAHY (A):3UTEEAST ARl &1 a1 37k fordls 3N a1 e W AR AT g
ROT (R):3UHEHATSH TR H d-d Felorcle] HhHAUT HS cRICEY & FehTeT I MV FIATE,
S8 W 3cqeT gl g |

Assertion (A): The colour of coordination compounds depends on the ligand and the metal ion.

Reason (R): The d-d transition of electrons in coordination compounds absorbs certain wavelengths
of light, imparting colour.

TR (A): TRl SIS F 1] I T STHEHINSIT HEAT AT 3Heh AT AT S
CRCEERIE

PRT (R): SUHGHATSTT HEIT I YT I & TRT 3R 3UTEU SN RATIL3T hr & 1
AT FA &, o7 o haet 38 JHTFHIH0T 3aeT ]|

Assertion (A): The coordination number of a metal ion in a complex is always equal to its oxidation
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state.
Reason (R): Coordination number depends on the number of donor atoms surrounding the central
metal ion, not just its oxidation state.

3RS (A): [Co(NH3)s]Cls T IUPAC TTH gaT3TFHITRIETeC (1Il) FARTSS g
SRT (R):3UHGHATSA TR F Tl &l AT e &1 310+ @ Ugel fear s g, 3R

3TFAIRTOT 37TEAT AT 3ahT H forE AT gl

Assertion (A): The IUPAC name of [Co(NHs)s]Cls is Hexaamminecobalt(lIl) chloride.
Reason (R): In coordination compounds, ligands are named before the central metal ion, and

oxidation state is mentioned in Roman numerals.
3fAFUA (A): TFANFASIHAA (en) TF T fodls &1
HROT (R): TSNS # 2T SIek TRATY] gl & 3R Tg U1 37T & AT el FATdT ¢ |

Assertion (A): Ethylenediamine (en) is a unidentate ligand.
Reason (R): Ethylenediamine has two donor atoms and forms chelates with metal ions.

AR (A): [Fe(CN)]* 3T T IMYNHT Foleclall & HROT Yaehd HTGUT TR Har
gl

FROUT(R): TE 3T d’sp® TR T HIOT TERId HLT gl

Assertion(A): [Fe(CN)g]> ion shows magnetic moment corresponding to two unpaired electrons.
Reason(R): It has d’sp® type hybridisation.

31fFRYT (A): EDTA Teh YSEX olldles Bl

HROT (R): fHET odles T SAar 38 G@RT WA &I &l fhT Uehleh! Solerelel oo &I
& gl gl

Assertion(A): EDTA is hexa-dentate ligand.

Reason (R ): Denticity of a ligand is given by number of lone pair electrons donated to central metak
atom by a ligand.

3fARYA (A): foheee &1 ey & 3[aR d FeTehl & fqures Haer Jael &7 olldles &
g &l

FROUI(R): 9l &7 o3 d HeTh I ATF Aurfed war gl

Assertion(A): According to crystal field theory (CFT) the splitting of d orbital occurs
only in strong ligand field.

Reason(R ): Strong field ligand splits d orbital more.

3TTAHYUA (A): [Ni(NH)g]”* Hher STANT FATGTGaT Fefdid aiar g

HRON(R): TISHAHT Hpel SANHANT HATTIIA TE R A &

Assertion(A): [Ni(NHs)s]** complex shows geometrical isomerism.

Reason(R ): Tetrahedral complex shows geometrical isomerism.
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10- HTHHU (A): [Fe(H,0)]* U Uael IeTaehd Had &
HRUN(R): [Fe(H,0)s]** HX H Fe heald AT W HIFTHAT Folel-l T FE&dT 3Heh gielr
gl

Assertion(A): [Fe(H,0)s]*" complex is strongly paramagnetic.

Reason(R ): In [Fe(H,0)¢]** complex Fe is central metal ion which have more unpaired
electrons.

11- 3IFHBU (A): K5[Cr(C,0,);] T AMfAw ST STl faedeT 7 39ReUd giar § ar K+, Cr+++
3R 3ifFaele 3T F gOETOT T gl
FROTR): K;[Cr(C,04)s] X ol el & qul &0 & 30T &1 e &

Assertion(A): The complex K;[Cr(C,0,4)s] when present in aqueous solution, will give test for K+,
Cr+++ and oxalate ion.

Reason(R ): The complex ): K;[Cr(C,0,)s] dissociates completely in aqueous solution.

12- 3TfARYA (A): shecer Bies el & 3TAR H [FATT & SRIeT d et o aml &
faurfea & sma €l
FROUT(R): d HeThT T AUTCT Hhdol Tdel olleles &1F1 H 91T ST gl
Assertion(A): According to crystal field theory during the complex formation , the d
orbital splits and forms two sets of orbital.
Reason(R ): Splitting of d orbital occurs only in case of strong ligand fields.
13- 3THHYS (A): K,[NI(EDTA)], FRT K[A(Co04)s] T Teolell H TURN g
FRUT(R): Ni Teh THAUT ded & Sidih Al ThAUT ded Al gl
Assertion(A): K,[Ni(EDTA)] is stable than K3[Al(C204)s].

Reason(R ):Ni is a transition element while Al is not a transition element.

ggldscdig 797 (Multiple-choice Questions) (01 Mark)

1- FArafaf@d # & sla-ar fedfz A 82
(A) Tl ST (en)
(B) 3iTeFHeIT (C,04%)
(C) |T$=TTSS (CNY)
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(D) U@WU@'@H (acac)

Which of the following ligands is monodentate?
(A) Ethylenediamine (en)
(B) Oxalate (C,04%7)
(C) Cyanide (CN-)
(D) Acetylacetone (acac)
2- P 3qTgEae  Aifdien H PIHTTSAUT TEAT 6 82
(A) [Cu(NH3)4]**
(B) [Fe(CN)q]*
(C) [Ag(NH3),]*
(D) [NiCl4a)*~
Which coordination compound has a coordination number of 67
(A) [Cu(NH3)4]**
(B) [Fe(CN)q]*
(C) [Ag(NHs).]*
(D) [NiCla]*
3- PiA-A1 3qTgAST AT CFT3'73-|01<-IN 3TAYThHUT STTeeldT (high spin complex) SATTIT?
(A) [Fe(CN)s]*
(B) [Co(NHs)e]**
(C) [FeFe]*"
(D) [Mn(CN)g]*"
Which coordination compound will form a high spin complex according to CFT?
(A) [Fe(CN)q]*
(B) [Co(NH3)e]**
(C) [FeFe]*"
(D) [Mn(CN)e]*"
4- G & IUHGHAST [HEHId & TR, Ao fed # @ Sia-ar sy g g2
(A) ST HATSThdT HEAT fHee- et g Ahcl o |
(B) ITATAF TASTH AT Shael IMAA A AR BT g1
(C) ST HATSThdT HEAT gHRT 6 Bl ¢ |
(D) el ferdts AlIsce g1 & |

According to Werner’s coordination theory, which of the following statements is true?

(A) Secondary valency varies.

(B) Primary valency depends only on charge.
(C) Secondary valency is always 6.

(D) All ligands are monodentate.

5- TR forsendor 7 AfSTH A1SA1SS &1 39T 4T faham Sirar &2
(A) EITI31T oY ITelled o forw
(B) &Tc] 3= o IREATSTA o forw
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(C) % e STt & T
(D) faegd smvaeT &

Why is sodium cyanide used in metal extraction?
(A) To melt metals

(B) To complex metal ions

(C) To form alloys

(D) In electrolysis

6- frifoiaa & @ Fia-ar Rz AESce &2
(A) TTClTeT SIIHTT (en)
(B) ATFHRIT (C,04%)
(C) HI$=11SS (CN7)
(D) U@WU@W (acac)

Which of the following ligands is monodentate?
(A) Ethylenediamine (en)
(B) Oxalate (C,04%)
(C) Cyanide (CN")
(D) Acetylacetone (acac)
7- fFa 3qmgEaelr  Aifdien A HITTSAUT TEAT 6 §?
(A) [Cu(NH3)4]*
(B) [Fe(CN)e]*-
(C) [Ag(NH3),]*
(D) [NiCl4a)*~
Which coordination compound has a coordination number of 67
(A) [Cu(NH3).]*
(B) [Fe(CN)q]*
(C) [Ag(NHs).]*
(D) [NiCla)?
8- iI-OT 3uHgHAST  Tifw CFT3?3101+IN 3TAYAHRUT SATeeIdT (high spin complex) SATTIT?
(A) [Fe(CN)q]*
(B) [Co(NHs)e]**
(C) [FeFe]*”
(D) [Mn(CN)e]*"
Which coordination compound will form a high spin complex according to CFT?
(A) [Fe(CN)e]*
(B) [Co(NHs)e]**
(C) [FeFe]*"
(D) [Mn(CN)q]*"
9-  Werner o 3UHg&dIsle At & TR, fFo=Tiolid & & hlel-A1 Y T &2
(A) ST HATSThdT HEAT fHee- et g Ahcl o |
(B) ITATRF TASThT Shael IMAA T FTRT N E
(C) EfadiTes TATSTohaT H&AT gHAT 6 BIci & |
(D) el fedis AIsee gl & |

According to Werner’s coordination theory, which of the following statements is true?
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A) Secondary valency varies.

B) Primary valency depends only on charge.
C) Secondary valency is always 6.

D) All ligands are monodentate.

10- (A fASHYOT 7 TSI ATSA1SS T 3UATeT F4T fhar ST 82
(A) T3 T ITelle o forw
(B) €T 3= & TREANSTT & forw
(C) % e STt & T
(D) faeg e raeresT &

Why is sodium cyanide used in metal extraction?
(A) To melt metals

(B) To complex metal ions

(C) To form alloys

(D) In electrolysis

11- AT 3TTEEASN  IHF [ET gram?
(A) [Fe(H20)e]?*
(B) [Cu(NH3)4]**
(C) [Sc(H20)6]?*
(D) [CoCla]*
Which coordination compound will be colorless?
(A) [Fe(H20)6]**
(B) [Cu(NHs)a]**
(C) [Sc(H20)6]%*
(D) [CoCla]*
12- AAfAT@a & O Fia-ar 3uaggaer A TanTfes GHTICT (optical isomerism) &2ITTT?
A) [Co(NHs)e]**
B) [Co(en)s]**
C) [Cr(H20)e]**
D) [Ni(CN)4]*
Which of the following coordination compounds will show optical isomerism?
(A) [Co(NH3)e]?*
(B) [Co(en)s]**
(C) [Cr(H.0)6]**
(D) [Ni(CN)a]*
13- CFT % ]8R, 3iiereresel sfcorar # fone ol & d-iifdeew fasmiord g 87
(A) e, 3R t,,
(B) t; 3R ey
(C) dyy, de R dl

(D) T3 Uk FHTA BT &

According to CFT, in an octahedral complex, how are d orbitals split?
(A) egand ty

(B) tgand ey

(C) dyy, dy,, and dy,

(D) All remain the same

14- SiI-A139Tgaden  AfAe 3mafas fokdtsa 1 3udier AHdre?
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15-

9-

A) [Fe(CO)s]

B) [Ni(CN)a]*

C) [Cr(H20)e]**

D) [Co(NHs)e]**

Which coordination compound uses ionic ligands?
(A) [Fe(CO)s]

(B) [Ni(CN)a]*

(C) [Cr(H.0)6]**

(D) [Co(NHs)e]**

3qagade AT 1 Sifae FAgea frae q@r AT g?

N GIECICCE:

B) ToTehral H

C) PR 3T 7

D) WIEleT #

The biological importance of coordination compounds is observed in:
(A) Hemoglobin

(B) Glucose

(C) Organic acids

(D) Proteins

—_ e~~~

(
(
(
(

[7RPad Sei¥lg 97 (One word/definite answer questions (01 Mark)

ST TT 3TTeEAST AR Tora 7 3TardieteT & IRagaT H Ggradr AT 82 (Which coordination
compound helps in oxygen transport in blood?)
aﬂﬁmﬁaﬁaﬁammmasﬁsﬁmwaﬁ%? (Which ion in hemoglobin gives it a red
color?)

ICRIGGEN aﬂw e pieT AT ‘iﬂ(_-__,fm?{%'? (Which metal ion is the coordination center
in Vitamin B4,?)

FoR & 3qagaaret A Rieurd 7 rafHe GarsTs TEIT FI FI7T Hal AT &2 (What is the
primary valency called in Werner’s coordination theory?)

Ni(CO), T STTTACIT JTHR FATBIAT &2 (What is the geometrical shape of Ni(C0)4?)
FieT AT PRSP B'Wﬁ?:ﬂ?ﬁ' BIIEICa WUT%Q‘I’WWT%’? (Which factor determines the color of

coordination compounds?)

CFT o 3T d-d HEh#UT oh T LT 3coT GIcll & | T Tehd T3 oh SROT &Iell 2 (According to
CFT, d-d transition causes color. What effect is responsible for this?)
m@rmﬁmw?ﬁﬂgﬂmﬁa%‘? (The concept of denticity is related to which
type of ligands?)

EDTA fohd Yo &1 fordis 82 (What type of ligand is EDTA?)
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10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

Ks[Fe(CN)s] ﬁaﬁa%ﬁﬁaﬂwwmﬁm%? (What is the oxidation state of iron in
Ks[Fe(CN)e]?)

IUPAC SATHRITT & 'di' fohd TR o Tordts oh fore ggeret w781 foharm SITem? (In IUPAC nomenclature, 'di'
is not used for which type of ligands?)

leT AT 3udEEAST  Afaeh AT &7 & AAAT & TLATOT H GF 8T 8?2 (Which
coordination compound is used industrially in ammonia synthesis?)

Cis-platin T IR & HEY & 3YAR ﬁ'B'CI'?Iﬂ?TﬁEITGI'IFIT%? (Cis-platin is used in the treatment of

which type of cancer?)

Pl AT dcd ASATSS T o ATY Teh TATAT 3qTgadrer i §arar g 3R s@enT 3uaer A
%ﬁwﬁwﬁﬁmm%‘? (Which element forms a stable coordination compound with cyanide ions
and is used in gold extraction?)

ﬁammmsﬁ i mﬁwmm%? (Which coordination compound is
used in photography?)

it @1 3qEgHAST AT SAfdeh T A AgeaquT R Tord A Al 81T &2 (Which biologically
important coordination compound is present in blood?)

CFT?BF:N’IT, Udol mﬁﬂgwaﬂﬁﬁv (According to CFT, what do strong field ligands do?)

Pt(NHs).Cl, % cis 3 trans Wﬁ@ﬁamé’mﬁiﬂ%? (Which is the anti-cancer form of Pt(NH3),Cly:
cis or trans?)

FleaTee & 3UdgHIST Jifaenr WUTW@E}TH@WMTW%? (Which theory explains the
color of cobalt coordination compounds?)

Fe?* 3R Fe** h3udgEdIe AT & a1 A 3ieR et RAgeiar & 31eTaR GHIR STar g?

(According to which theory is the color difference between Fe?* and Fe3* coordination compounds

explained?)

3 org Fci¥lg go7 (Very short answer questions (02 Marks)

Th 3UHEHAS AT # ferdis T Tepfel 3Heh o1 31 & TaTfae el §? auTel ShiforT|
How does the nature of the ligand affect the color of a coordination compound? Explain.
YFIhIY 0T o TR TR doR oh STHGHASN TiTTent & FHGHI i Iive haY &1 STell 82

How is Werner’s theory of coordination compounds supported by their magnetic properties?
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3- & [Co(NHs)sCl12* 3R [Co(NHs3)aCl,]* & FFeehI HTERUT 3THIT-37019T 8, oY 3 Hdl HHSTAT ST Hebell
8?

If [Co(NHs)sCl]?* and [Co(NHs)4Cl,]* exhibit different magnetic behaviors, how can this be explained?

4-  TRE ITHEEAISH T i SUHEHA ST HEAT AT sl & [T hisl-hlel & e Agea ol gl
g?

What are the important factors for determining the coordination number of a coordination

compound?

5-  Torall 3fteifoTen Ufsham ¥ Ul gl dTel Sudgadrell  Jfaleh I Teh 3eTeRoT GISIT 3R 3EehT
E\GEIKSEEIEL

Give an example of a coordination compound used in an industrial process and explain its role.
6 (oo At 3 sEEEeN e T s Y &2
What is the role of coordination compounds in pigment compounds?
7- 3oagadst A Sifdes Agar X gerer sifav|
Discuss the biological importance of coordination compounds.
8- Ife fordly suwgaae i # fordis a1 aRkadst fonam STe at & T 3 ofy aRaciet gram?
IEEECIETY
If a ligand in a coordination compound is changed, will its color also change? Discuss.
9- Tonecer & TACT o 3THR, [Fe(CN)e]> TUT [FeFs]*~ 3T TFIehId Fehicl 3TcTT-37elaT F3T Blcil o2

According to Crystal Field Theory, why do [Fe(CN)s]®*~ and [FeFs])®~ have different magnetic
properties?

10- foREcer 813 TaUTest FatT (Ao) Tl ieT-ahied T FHReh THTTAT P 62
What factors affect the crystal field splitting energy (Ao)?
11- TR & THEUTd & HTHR, [Co(NHs)s]Cls 7 TTfAe 3R efaciiare: Tatorel §&aT &1 a1urT Y |
According to Werner’s theory, calculate the primary and secondary valencies in [Co(NH3)e]Cls.
12- AT ATl TEII B‘IFT:E;'US-‘IT [Cr(H20)6]3* 3 [Cr(CN)6]3~ o T3T 3TcI3T-3713T FAT Bld &2

Why do [Cr(H,0)e]3* and [Cr(CN)s]®~ have different colors despite having the same coordination
number?

13- I FoRely SugEatsh  fAeh 3 harg TTATI] UR ITSFHIeROT HECAT el 8, l ST Jreehid
g I3 AT TS TSIM?

If the oxidation state of the central atom in a coordination compound increases, how will it affect its

magnetic property?

14- Y 3UgggAST I I IUPAC SATHHIUT R JHY Tohet I o1 ITelel foham STar &7
What rules are followed while naming a coordination compound according to IUPAC?

15- [Cu(NHs)a]?* T [CuCls]?" & 3R & 37T FIT glar 872
Why is there a difference in the shape of [Cu(NHs)4]?* and [CuCl,)??

16- YFEAhIT cTAGR & ITUN T AATST foh [MnCl]*~ H 3T TeIsh0T AT fle=oeshor fohd T T
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17-

18-

19-

7-

faegrg grem?
Based on magnetic behavior, determine whether [MnClg]3~ will exhibit a high-spin or low-spin
configuration.

[Fe(H,0)e]** 3R [Fe(CN)s]*~ o SolereiTeteh Taeame hl Tefell h 3R 3eTeh LTt 2l et hr samrean
H

Compare the electronic configurations of [Fe(H,0)s]** and [Fe(CN)s]*~ and explain their color
differences.

g7e Ueh 3UTgHATST  Aifdeh H YhIiAeh FATGATAT (optical isomerism) Il &, AT SHRT 3TATT
SRy SeoT 3 4 e ST &2

If a coordination compound exhibits optical isomerism, how is it used in the pharmaceutical industry?
e aren e forsehyor A SUHgHATST FHaTehi hr 1At h1 gofet Y|

Describe the role of coordination compounds in industrial metal extraction.

g FarelT F37 (Short answer questions (03 Marks)

Toh 3UFgadIs Al [Co(NHs)sCIICl, ST 3TTgHTISTeT TE&AT AT Y 3R 58 T Toieh o1
T ggdTeT Y|

Determine the coordination number of the complex [Co(NHs)sCI]Cl, and identify its chemical name.
3HEHATS TRt 7 LT fohd TG & 3TUR TR 3cTssT 81T &2 3GT6X0T Higd ¥I5¢ |

On what principle does the color of coordination compounds arise? Explain with an example.
[Cr(H20)6]** 3R [Cr(CN)6]*~ o eI A[UT T Tofell &Y 3N FLSTehcll JHTeEr RS (VBT) T
3T Fleh JeTeh 3T T TS H |

Compare the magnetic properties of [Cr(H,0)s]** and [Cr(CN)e]3~ and explain their differences using
the Valence Bond Theory (VBT).

3uFgEAS ARt Fr Sf3e Agea W T Y, [TAY T A ST 3R FARIT T Seol@
H

Discuss the biological importance of coordination compounds, specifically mentioning hemoglobin
and chlorophyll.

R & 3qagEAISh AT & fAgHid & 3ereor afgd GHsT|

Explain Werner’s theory of coordination compounds with an example.

YR o TIeToT H 3UHGHATS A faTent S T $7fAHT g1ch 82 S/ FHTI 3eg0T SaNT FISC
ey

What is the role of coordination compounds in the Prussian blue test? Explain with an appropriate

example.

SuHEES AfaTeht & Fafiehior & TerdisH ahr 81fFehr T gIdl &2 fafdeet e & ferdiga &
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10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

3CTEOTS |
What is the role of ligands in the classification of coordination compounds? Give examples of
different types of ligands.

Th 3UFEHTAST  TIAH [Fe(CN)e]* & TFaehry UM T cReT Y|

Explain the magnetic properties of the coordination compound [Fe(CN)e]*".

T [CoFs]*~ 1 Toh 3udgHAls  AMfateh e ara g1, ot sHehr SATAfe 3R grerehry ot &1 aute
ey

If the coordination compound [CoFg]3™ is given, describe its geometry and magnetic properties.

Ueh 3UFgEAST  AMAE [Ni(NHs)6]?* ST IUPAC ATH ford 31 39HT @31 91U |

Write the IUPAC name and describe the structure of the coordination compound [Ni(NHs)e]?*.

VBT & 3THR 3UAEETS A faTeht ht FEUXl fohdt Teh eareand 1 el 82

How is the stability of coordination compounds explained according to Valence Bond Theory (VBT)?
3YFgEATS TRt 7 3TSHHY FT Agcd FAT§? T 3808 |

What is the significance of isomers in coordination compounds? Give an example.

Teh 3udgaarsl A [Cu(NHs)a]?* 3T 8T FAHSTTS o ToIv fohecer &1 FAgyTd (CFT) &1 3931eT
ey

Use Crystal Field Theory (CFT) to explain the color of the coordination compound [Cu(NHs)4]**.
SHITATH 3R AT o SUHGHAISH THTent bl HTeFEhI0T ETEAT T JolelT Y |

Compare the oxidation states of coordination compounds of chromium and manganese.

Fdr 3ugggae  AifAe & 3TTEHAIST T&IT 6 8l U 3T Gafad S Afaar a1 8! Gl
&7 SeTeRoT afgd Tase HY|

What are the possible geometries of a coordination compound with a coordination number of 6?

Explain with examples.

39HEHAST AT [Ag(NHs).]" T TN Fgl fohdT STl &2 HHST |

Where is the coordination compound [Ag(NHs),]* used? Explain.

3qTgTarS AP Fr AT W Solareifaieh e thaRQTeT ST FIT TG USdT 2

What is the effect of electronic configuration on the stability of coordination compounds?
SYHEHETSH ARl HCHhIIHR TThorehie SATTATT F 3R TS |
Differentiate between octahedral and tetrahedral geometry in coordination compounds.
3UEgHAeT iRl # e gaeur 3R 3Ta Tt IRERT H F37T AT 8ldaTg?

What is the difference between low-spin and high-spin complexes in coordination compounds?

T 3UTgHAST  TIEE [PtCly(NHs),] 3T TIRT HER 3TAR H THAT SATAT § | SHPT Sifdeh HAgcd
A

A coordination compound [PtCl,(NHs),] is used in cancer treatment. Explain its biological significance.
3qagaare AR # dhlerere T3 3T 81T & ? 361807 Algd TS |

What is the chelation effect in coordination compounds? Explain with an example.
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22-

23-

24-

25-

26-

27-

28-

209-

30-

31-

32-

33-

34-

35-

36-

37-

T [Fe(CN)e]*~ YT YahTer # T g1t § STaIfh [FeFq]> SR

Why is [Fe(CN)e]3~ colored under UV light while [FeFs]®~ is not?

SuHgHaS AT ohr FEREr & T 3R Tt dhr @ a7fAeHT Bicl 82

What is the role of entropy and enthalpy in the stability of coordination compounds?
3YHEAIST FEhT o e e 3uAei & @ st @ 8131 T Soold A |

Mention three major industrial applications of coordination compounds.

fopTeor &Y fauTe FaiT FAT BIdT &7 38 Ao 31 AR & Tl & gHsT|

What is crystal field splitting energy? Explain it in terms of Ao and AR.

IYTEEAIST AR AT 137 37 TR TIIAT A F8 T g &2 auied i |

How is the color of coordination compounds related to their chemical structure? Explain.

fordlt SuwgEts  ifaeh oY Yraehra Tehicl &b &Y el foham SiTeT &2 Teh 3ergeor afed
ST R |

How is the magnetic nature of a coordination compound determined? Explain with an example.
Toit o STHEHAST [Hetiicl T & HET YRUT3HT T TS Y 3R 3eTe 0T A Sefehl TR
ERi

Explain the two main postulates of Werner’s coordination theory and discuss their relevance with

examples.

fafdesT v & fordisa sumgTare T & 3R &t 8 geanfad wa &2 Tt |
How do different types of ligands affect the shape of coordination compounds? Discuss.

A ITggEaeT TEAT3T & fov 3uagaareT JifFer & SR TR S HST|
Explain the geometrical shapes of coordination compounds for different coordination numbers.
.o & (Brree & fgeid ) & TR d-3fifdeea @1 fastmsre 38 giar 2 & 3qeor & |
How are d-orbitals split according to Crystal Field Theory (CFT)? Give an example.

Ioagadre AT FraAfde Fgar #ar &2 fohdr T Sifass ufshar &1 3greror & |

What is the biological significance of coordination compounds? Give an example of a biological

process.

3uggEAe I # gaTfase 3uagaaieT I&aT &1 fAURT Y fhar Srarg?
How is the coordination number of a coordination compound determined?

IUPAC SATHeRTUT JUTTNT & TeTHR [Co(NHs)aCl,]Cl 3T ATHARI0T Y|

Name the compound [Co(NHs)4Cl,]Cl as per IUPAC nomenclature.

IogEAIS AT FH FATGITAT & AT ThRT I FHASST

Explain the different types of isomerism in coordination compounds.

frel sqeadiele 3l S FEeRdr 1 Shld-dled & FRe THTTAT X &2 T Y|
What factors affect the stability of a coordination compound? Discuss.

3YTEETST AR o 3l AR Sifaeh eyl o et Y|

Discuss the industrial and biological applications of coordination compounds.
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38-

39-

40-

41-

42-

43-

44-

45-

46-

47-

48-

49-

50-

forelt suwgEAte  Fifareh & faegcl ATerehdl & 38T AITAT hl ST 51T Hehell &7

How can the structure of a coordination compound be determined using electrical conductivity?
Rl suTeTaeh  Iiffte &1 3iteifares scares gfhar & Tay Tase Y|

Explain the relationship between coordination compounds and their industrial production process.
fopTea 819 fauTesT FaT & 3TUR W 3Ta ashoT 3R e Tarshor 9RERT 1 GHsmsU|
Explain high spin and low spin complexes based on crystal field splitting energy.

3uHEHdS AT & fo¥eprd 7 @ietet forsensor 1 3e1eht 1fHenT TqsT Y|

Explain the role of coordination compounds in metal extraction.

3uggaAe Al HTAT IF H FITHgc &2 3erevr afed T |

What is the importance of coordination compounds in biological systems? Discuss with examples.
R 3UTgaASTd I3 T AITAT Sl FATSHITHIUT T Hd STl ST 872

How is the structure of a coordination compound analyzed using electron microscopy?

Frerered (Chelation) 3R SHET fAATAT3T I 3ETEI0T TR FTIASE Y |

Explain chelation and its characteristics with examples.

uggaste  AfAent & 19T IRGT T HROTFATEIAT 67 CFT T FEIAT F TISC HY |

What causes color change in coordination compounds? Explain with CFT.

3UEEEAST I F TS dr 3R 3UTEHAIeT I&AT Sl FATHIT &7

What is the relationship between valency and coordination number in coordination compounds?
ot sumeEast I & fAHTOT Y 01T FA H ST §? Iere’oT ARA|

How is the formation of a coordination compound calculated? Explain with an example.
3UHgHAS AT & ETATcHH a7 8] hle-ahleT AT cTeheilch TN T SATch 82

Which techniques are used for the structural analysis of coordination compounds?

SATel GUTeh Seilel 7 SUHEHATST FHfITenl T AT AT &2

What is the role of coordination compounds in blue pigment formation?

FlaTee-3MUTRT IudeaSlT  FHeh T i3 Fgca FT §? T IeTeor Afgd quid Y|

What is the biological importance of cobalt-based coordination compounds? Explain with an

example.

g TN gIT (Long answer questions (04 Marks)

Th 3UHEHAST  TIIH [Co(NH3)aCl,]Cl T IHe IUPAC =ATH o TR TR qaffehel Y 3R 38R
SRR TXaaT & sifasgaroft w3

Classify the coordination compound [Co(NHs)4Cl,]Cl based on its IUPAC name and predict its
geometric structure.
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11-

12-

13-

3HEHIATSH T & 3T SoTehl LT E H8 FOd gl &7 fohece &7 FAgTd &1 3udT aleh
[Cu(H0)6)?* o siTel T3T I cITEAT Y|

How is the color of coordination compounds related to their structure? Explain the blue color of
[Cu(H20)6]?* using Crystal Field Theory.

3YHGHAIST FHAhT hT Traehig Tehicl i efasFarol shiet o foT FAlsTehal 3=t Feeid 3R
foheeer &1 Reernd i o= |

Compare Valence Bond Theory and Crystal Field Theory in predicting the magnetic nature of

coordination compounds.

e arw A1 [Fe(CN)6]*~ 3T [FeFe]* H, ol @1 A1 318 Wrades giem? foreed &1 fsmsraT
BT (Ao) YR TR SITEAT Y |

Among the given compounds [Fe(CN)e]3~ and [FeFs]*~, which one will be more paramagnetic? Explain

based on Crystal Field Splitting Energy (Ao).

doit oh SUHEHAST  AMfareh Fgeid 3R fsheeer &1 gtid & e e sicr #a1g?

What are the key differences between Werner’s Coordination Theory and Crystal Field Theory?
SYHEHETISA TR o T[0T ohl T iet dATel T HIRehl hT Hediehel | SETEI0T Higdl
HHSC|

Evaluate the major factors affecting the properties of coordination compounds. Explain with

examples.

T 3qHgHAST  AfAE [Co(en)s]* I YHITRAIT FHATTIGAT i T GaRT T&iid H|
Illustrate the optical isomerism in [Co(en)s]** using a diagram.

erTe] forsepduT 7 SuagEiot At o agffenr aar 82 3eERUT S|

What is the role of coordination compounds in metal extraction? Give examples.
SRR 7 3qHgasl Tifarent  dhr 37T T [aeasor Y|

Analyze the role of coordination compounds in hemoglobin.

Ife e 33T SuTeaet I @t orer 3ot @ fg@ar g, A 319 s d-3iifeacd fasmsia
sifaegamoft Fa HEr

If an unknown coordination compound appears red, how would you predict its d-orbital splitting?
3UGgEAIle TEAT 6 dTel Ueh 3qTgaaet i & forw ganfaa sanfadr el s=argr
Tl g?

What are the possible geometric structures for a coordination compound with coordination number
67

Th IUHEHAIST AT I GereTfierar 38 fordls & YR o) v fAeik el 872

How does the solubility of a coordination compound depend on the type of ligand?

Torecel 817 TaTesT Sail BT 30TeT &Y AT [Co(NH;)e]* & ToIT EdereIh A ehel STl § Tl Frail Al
23500 cm™ &l

Calculate the Crystal Field Splitting Energy if the energy value obtained from the spectrochemical
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series for [Co(NHs)s]®* is 23500 cm™.

14- 39HgEAST AR s AT ferdls Siaeardst STafhansil sl s gTfad Sdr 8?
How does the stability of coordination compounds affect ligand substitution reactions?

15- 3udHgHArsT At oA siffe i gafRia aa & forw ven ar i B wi
Design a new coordination compound to demonstrate its biological role.

16- T 3N A ITHEHASH TRl & ATl Hodlehad Y |
Evaluate the applications of coordination compounds in chemical industries.

17- 3UHEHANSTT HEAT 3R HE TATI & TR & e T T AT |
Explain the relationship between coordination number and the size of the central atom.

18- Ueh YTc] 31T o SUHEHAIST &1 H Sl oh Tl UR 3THANTAIT AT Teh HoTecT ToldlS gl &7
Why is ammonia a stronger ligand than water in the coordination sphere of a metal ion?

19- guia Y [ ford g 3uagaais Al @1 3uater e Rifscar # fRarsrarg |
Describe how coordination compounds are used in cancer therapy.

20- 39HEEAST NS A FATGIET ST I FH HT AT &2 3STeI0T Figd GHST|

How are isomers in coordination compounds identified? Explain with examples.

21- 3qmgEaArst AfAw & Afas Fraf waarH|
Discuss the biological functions of coordination compounds.
22- foreeel &1 TAEUTd & TTAR, ISChHelh IR TTHerhT Fhell o faUTe NG FA13V |
Draw the splitting diagrams for octahedral and tetrahedral complexes as per Crystal Field Theory.
23- 3ugHArST IR I TGIIAT Selacifoies TUFET T hdl FHTTAT Pl 672
How does the structure of coordination compounds affect their electronic spectra?
24- Tarafaf@a suaggae I & faw iupAc AT o 3R 396 TR0 §15T:
[Cr(NH3)4Cl5]Cl 3T [Ni(CO)a] |

Write the IUPAC names and draw the structures of the following coordination compounds:
[Cr(NH3)4Cl2]Cl and [Ni(CO)al.

25- Ueh SYHEHAST AT [Co(NHs3)aCl,]Cl T 3T IUPAC FATH o ITEIR IX gafichel hy AT 3EehT
SIMA TAT Y sTfasgarofy Y|

Classify the coordination compound [Co(NH3)4Cl,]Cl based on its IUPAC name and predict its

geometric structure.
26- 3YHEHATS TRl o T 3eTehl AT § H HATA gl o2 fohecel &1 TSI &l 3T :leh
[Cu(H0)6)?* o siTel T3T T cITEAT Y|

How is the color of coordination compounds related to their structure? Explain the blue color of
[Cu(H20)6]?* using Crystal Field Theory.

27- 3UEEEIST AR T Fraehrd Tepfcl S sTfasarol stel o fow Fhistehar 3Mewyr Aewid iR
foheeer &1 Reernd i o= |
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209-

30-

31-

32-

33-

35-

36-

37-

38-

39-

40-

Compare Valence Bond Theory and Crystal Field Theory in predicting the magnetic nature of
coordination compounds.

T I A [Fe(CN)6]*~ 31X [FeFq)*~ &, Tl I1 Al 3170 gtracss gl fheeo 813 ame=r
FotT (Do) & ITYR U SITET Y |

Among the given compounds [Fe(CN)e]3~ and [FeFs]*~, which one will be more paramagnetic? Explain

based on Crystal Field Splitting Energy (Ao).

FoR & 3uHEHANT i fAeurd 3N fheeo a1 [fetia & S &g 3icR aFarg?

What are the key differences between Werner’s Coordination Theory and Crystal Field Theory?
3uHgHAS AT & 0T R FHITIT el dTel W HRhT I HedTehe | 3STEI0T Algd
AV

Evaluate the major factors affecting the properties of coordination compounds. Explain with

examples.

Teh 3OHgHAST A [Co(en)s]** T TH1TRIF FATGIAT FI T GaRT Taied |
Illustrate the optical isomerism in [Co(en)s]** using a diagram.

&Te] forseheioT 3 3uagEdto ARt T o7fFen T 82 3STEXTE |

What is the role of coordination compounds in metal extraction? Give examples.
BATITSS H SUHGHAST FEeRT bl $1fHehT b1 faRamoT &t |

Analyze the role of coordination compounds in hemoglobin.

3UAEHAISTT TE&AT 6 Tel Udh 3TTHIIST Al & fow Genfad SafadT aXa=ATe T gl
Hhdr8?

What are the possible geometric structures for a coordination compound with coordination number
6?

Teh IUHGHATSTT ATk T FeleT2Merar 38 fordls & YR o i AR el 87
How does the solubility of a coordination compound depend on the type of ligand?

Torecel 817 TaTesT Sail BT 30TeT &Y AT [Co(NH;)e]* & ToIT EdereIhiHehel STl § HTCcl il Al
23500 cm™ &l

Calculate the Crystal Field Splitting Energy if the energy value obtained from the spectrochemical
series for [Co(NHs)s]®* is 23500 cm™.

IHgHATSH FHTehT T [EURAT ferdts Tfaerdet 3fATharait sl a werrfad el 57
How does the stability of coordination compounds affect ligand substitution reactions?
IqHgHAS AT ST AT TeiRid ¥ & forw v o7ar A ferse |
Design a new coordination compound to demonstrate its biological role.
s 3 & Suagadsh AfAHT & A AT FedicheT HL|

Evaluate the applications of coordination compounds in chemical industries.

3UHEHAST HEAT 3R ST YTATY] & TR o sTel HeeT hl AT Y |

Explain the relationship between coordination number and the size of the central atom.
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41- TS YT 3T o STHEHINSIT &1 H STol & TUTeT IR IANAAT 3T Ueh Fofed fodls gremg?
Why is ammonia a stronger ligand than water in the coordination sphere of a metal ion?

42-  goier &Y foh IqTgaAST At Fr 39T hax Afhcar # ffd UaR fohar Srar g |
Describe how coordination compounds are used in cancer therapy.

43- 3THEEAST ARt F gETaTET ST ggHTe 8 T S &7 3eeor afed G|
How are isomers in coordination compounds identified? Explain with examples.

44- fAFITaf@d 3ugggarel It & faw IuPAC AT fa 3iR 36T TRAATY SATST: [Cr(NH;)4ClL]Cl
3R [Ni(CO)a]

Write the IUPAC names and draw the structures of the following coordination compounds:
[Cr(NH3)4Cl2]Cl and [Ni(CO)4].

Case Study based questions

Case Study 1:

A medicinal researcher is studying the use of coordination compounds in pharmaceuticals. Platinum-based
drugs such as cisplatin [(Pt(NHs),Cl,)] are widely used in cancer treatment due to their ability to interfere

with DNA replication. However, the effectiveness of these drugs depends on the ligand environment and
the oxidation state of the central metal atom. The researcher wants to study the bonding and electronic
properties of these coordination compounds using crystal field theory and valence bond theory.

T el etrendl gansit d 3gagadien APl & 39AET F 3ETTT I I@T gl Collcadd-
3R @’ Sy R [{Ecafed [(Pt(NH;),Cly)] $F8X & 3UUR & <O9eh ®9 F 3YAET T Sy &
Fifh I STAT Gl H STem sToe &Y &THAT @ §1 gTellfeh, 3o Garsit hr gsrarierdr fodls
ardraRoT AR HET U1 WRATV] AT JHFAIROT HaeaT W3R Iy g1 Mkl foheeer &
feuia 3R TAiowar su fAcuid &1 30T & 3 3udgadret AT & Fue 3R
golargiieleh 0N &1 IHEILeT AT °6ell o

Question
1- 39TgEIS IifArent # foheeer &1 fAgerd 3 darsten S8 fAeEd & 3TdR Pt(NHs3),Cl, T
GLIT T STTEAT AL | (2 37h)
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Explain the structure of Pt(NHs).Cl, in terms of Crystal Field Theory and Valence Bond Theory in
coordination compounds. (2 marks)

2- F Ho 3yTgEAST I W g1 € STafeh o WIEleT gl €2 (1 37h)
Why are some coordination compounds colored while others are colorless? (1 mark)
3- go o 3uHEHdAISl At & RAeuia & 7eg fog ford | (1 376)

Write the main points of Werner’s theory of coordination compounds. (1 mark)

Case Study 2:
Teh VAT oIeh 3EATaT 3 Sh1a el dlel d=iTieieh olisl (Cu) ShT UeTEr &hT TTshaT T ETTT FX TG & | Felarel-

Reprsfaiar gfsear &, cu? 3mae HIR Tethe [Foa # 3ufdyd gid &1 I8 gfhar faega vaafas
IUTEEATST FHIRT 3 Iuer 9T 3mena & A 58 Ufshar w 9gaR g1 & forw e fodfsa &
TS Sl HHSTEAT A6 & |

Scientists working in a chemical industry are studying the process of copper (Cu) purification. In the electro-
refining process, Cu?* ions are present in the copper sulfate solution. This process is based on the use of
electrochemical coordination compounds. The scientists want to understand the effect of different ligands
to improve this process.

1- 39TEEIASTT TEIAT FATEIAT ¢ 3R cu?* & foT gfad 3uTsEdiad &1 FATE Thare? (2
37h)

2- |UPAC SATHERRUT & 3eTHR [Cu(NHs)a]?* T ATH foIdd | (1 37eh)

3- 3ugEare Jifder & okl T Far AT &2 (1 31)

Case Study 3:
Wéﬁﬁ?ﬂﬂﬁﬁﬁﬁaﬁ@mmemocyanin)mmm ifder o aer
X T &1 SRS H dieT (Cu) AlS[g glaT § 3R I AerdisTe IRagl T g, S8 AlTd Tod H
RIATCITSET T & | AT 38 St SuHgHAIST  TaTeh & FTET, T 3R GFehrg a[uil 1 fagervor
AT ARAT 8 |

A scientist is researching a biological coordination compound called hemocyanin found in marine
organisms. Hemocyanin contains copper (Cu) and transports oxygen, similar to how hemoglobin
functions in human blood. The scientist wants to analyze the structure, color, and magnetic
properties of this biological coordination compound.

Questions-

1- 3UHgHAS FIf3Tept H LT 3cood hied H d-H&TT T FIT AFIGIT BT 57 (2 37h)
2- 3UEEEAS et F Yraehrg UM T FTeiROT fohd TehR T STTAT 82 (1 37eh)
3- Biological systems ﬁmﬁ‘qﬁsﬁ WWWW%? (1 3-13'7)
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