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The figures in the margin indicate full marks.

Use separate Answer scripts for Section-A (Inorganic) and Section-B (Physical)

SECTION-A / fJ@ti- / fvmr-a 22
INORGANIC CHEMISTRY
1. Answer any two questions from the following: 1x2=2
fasfeie @-coe 15 eltss Teg e

fefetRed gt ggaer THeve! STR el :

(a) Predict the complex with tetrahedral geometry.
G S (I S0 (T BT 1 ifsifoss S 00 9
et fewenT SifeeTes Fear eieh! Clegel ST §76 2

(i) [PtCL,]*™ (i) [Cu(NH;),I*" (i) BF; (iv) [Ni(CN),
(b) Magnetic moment of Copper in [Cu(NH;) 4]2+ s —
[Cu(NH;),]*" &b (@aifbre F7iis (res o —

[Cu(NH;),]** ST crHTeh! graehiar &fur hict g7 —
() L.57BM. (i) 1.73 B.M. (iii) 2.83 BM.  (iv) 3.87 B.M.

(c) Which of the following elements does not occur among Lanthanoids series?

fafeiiie @i (= sh=aEe @ifve = ¢
TGS YSEATSHHT T HEd P deded TIga —

(i) Dy (i) Md (iii)) Yb (iv) Pm
(d) Fe** complex with strong field ligand having CFSE —
%R s fB1li® g% Fe?* wibet (Moid CFSE 2@ —
Fe** Sifcet srgep! gferal fthes forT=s g7 <ve! CFSE §70 —
(i) —12 Dq (i) —16 Dq (iii) —4 Dq (iv) —24 Dq
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2. Answer any two questions from the following:
fafeiie @-cPiea 7t eivea Tex nies
frAfeTRITT P SSACT THEwme! IR AETEN :

(a) (i) Most of the transition elements are paramagnetic —Why?
@SS Aehere (e 2-IpEF A ePFod — (el ?
SAMRHIYT transition dcd8m paramagnetic B — fobe 2

(i1)) Draw the Latimer Diagram of Copper.
FACER FNOIR TR R 34|
THTDT SATICHR Ve TSR |

(iii) Write down the electronic configuration of Ni**.

Ni** -9 TR Ry (rale |
Ni** @ electronic configuration a@og Sl

(b) (i) How does Werner’s Co-ordination theory account for non-ionic nature of

the complex CoCl;.3NH;3 ?

eI enie Refd CoCls.3NH; &be @i 79i0% i @ @ aft =il

T T 9

PRI Wermner’s Co-ordination ﬁ?‘q:mr_d?f CoCl3.3NH;3 Sfecte! N smafie Elifﬁla'l'sf

ERIERI N

(1) What are the differences between perfect and imperfect complexes —

Explain with examples.

Fo)ef 43R STl Grfbe SaCe AL Swizgel TR 1A 9

quT 37 310} STfcereRs Fede! RHFdTess & P §1-SaTexl Hled e T{eHy |

(c) (1) What is Lanthanide contraction?
SIFIRG FCFI [ 9
Lanthanide |ga Ha! & 8T ?
(i1) Discuss the effect of Lanthanide contraction.
FIBIAIZC FIFBC GOIR BB
Lanthanide Hgpaa! TR 9T T |

3. Answer any one question from the following:
fafere @-ieT 95 2ltem Tea nies
f=TeTRE 1 TSCT T#iehT TR eI

(a) (i) How many geometric isomers are possible for [Co(NH;),Cl,]" ? Discuss

their optical activity.

[Co(NH,),Cl,]" -a3 Toaf eififers 7w Me7 ¢ T2AE ST Al

I SO F |

[Co(NH,),Cl,]" @ ST Siceaer S smsarRes avq & ? forigwd!

afftcaet TMRifafr BeTthel T{B R |
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(1)) What are low and high spin complexes?

@ oI 8 2f3 o wihe (ol JeT0e F @R 9
B9 A Ioar R SHfectess & g ?

(iii) Calculate CFSE for d’ weak field and strong field octahedral complexes.
SIS (AN d7 -4 02T reg ¢ B 7Pg-9q CFSE-9a I (79 9411
d’ TSR & X FferY 87 octahedral STficergwad! CFSE UM ? ﬂg 1

(b) (1) What are the differences between Ambidentate and Bidentate ligand?
Ambidentate ligand '@ bidentate ligand-9g AL @2
Ambidentate ligand 3T bidentate ligand St<en! H~TdT8%® RIGESE

(1) Write down the structural formula of EDTA.
EDTA-9R 707 &S @141
EDTA &I JA! AT oE]B N |

(i11)) What happened when H,S is passed through a solution of CuSO4 in
presence of dil HCI?

dil HC1-93 TRt CuS04-93 Te TRl e ey H,S vl 3l &1 — 6
0w 9

dil HC! &! SuReIfeAT CuSO,4 EBeTde H,S IR a7 & &7 ?

(iv) Discuss the spinel structure of Fe;O4.
Fe;04-93 IR0 915w SCeba 341
Fe;04T spinel TREER 9 T84 |

(v) Which one has more 10 Dq value?
@03 10 Dq-a3 31 & 9

TR #ed eept 10 Dq o 3Tfeieh g7 2
(A) [Co(NH,), ™", [Rh(NH;), "

(B) [Fe(C,0,);1*", [Fe(C,0,),1

(©) [Cr(CN); ", [CH(C,0,), T

SECTION-B / et/ o<

PHYSICAL CHEMISTRY

4. Answer any three questions from the following:

oo - foafs @ivse Tes nies
frAfeTReTT ot i TeERae] ITR AIE]B N :
(a) At what temperature surface tension of a liquid vanishes?
I OIS SRR 2D %[ 203 9
P CTUEhHHT TRl UeTeehl T8 THTe TR §76 ?
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(b) Under what conditions real gases obey ideal gas equation?
JIRE ST (I =108 Swef 17137 FAFRe (0 BT 9
P ST AR (Ieh TRTeT LT AR FHIBRUT YTt T 2
(c) Give an example of zero order reaction.
e R @ (6 Tuizse e
7 PH HfifehTep! USeT IaTeRYT faTei |
(d) What are the significances of Van der Waals’ constants?
I TR S P wleor [ 9
R S 1o RRREwD] HE<de P b & 2
(e) What is unit cell?
@G 2
Unit cell %1 & & 2

5. Answer any one question from the following:
feferiie @-@m @35 e Tea wies
frAfoTRETT ot USCT T#iehT STR BNy :

(@) (i) Draw the isotherms of CO,at T>T7., T =T, and T <T,.
CO, -9 A ERSE S I T >T,, T=T7, &R T <T, |
T>T,, T=T3 T <T, &4 CO, P SARITEH DI |

(i) Write down Van der Waals’ equation for 1 mole of a gas. How do you get
an equation for n mole of the gas from this equation?

1 QNI R &) ©fi BiF SAEH-AF ANPIED @121 @7 (QAF 1 Glle MR
Gel) FARNF [FSIE 2 A 9

1 H1eT =IIDT A Van der Waals T FHIBRUN IRETBRT | T FHIDRUETES 72
AIeT RTHD] FHIPRUT BT UTH T Afhes ?

(i11)) Define mean free path.
MG & /(2 G| KIS |
Mean free path TRV ‘T:TﬁR{ I
(b) (1) Distinguish between order and molecularity of reaction.
e @ ¢ SefiFor s #iw @ w4
TfcifpaTenT 34 AT SATUTTehaT dierep! Hegwn FURT T |

(1)) Deduce the expression for integrated rate equation of a second order
reaction: 24 — Products.

24— RiFaee *me, aw ot B-why [T ke en awe
AN ool T2

IRAT 5 HfcTfehaTehT Tehlepe & HHIPRUIEDT Afiedfeh MepTeeId;

24 — Product
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6.

Answer any one question from the following:
e @-FW 9315 2eiw Ted wies
f=TfeTRE P TSCT T#ehT IR eI :

(@) (i)

(i)

(iii)

(iv)

Draw a labelled diagram of an Ostwald Viscometer and write down the
working formula for determination of relative viscosity coefficient of a
liquid.

TPes fSH@IRbIER e Bk Oie O wAeT SeeifEFas Almol wdiF
fefr s 5@l @)

Ostwald Viscometer T oTaeT TRUET AT BRI, 3T TRel garefe! ATvar
fRraferaTeeT quriehep! FeRUTDT AT BRI o oIeR I |

Mention different methods for the determination of order of reaction and
discuss any one of them.

i @ el Fai7 srafoufs Srav 39 uR @-@FIT 93 *iafeq 3¢ wie)|
Tfifspare! oo fraRur = R/t Rftes Seerg e R O 72 31 Toa!
AT BeAhel THEI |

For the reaction 4 — B, when the concentration of 4 is doubled the rate
of the reaction is increased by four times. What is the order of the
reaction?

A— B RiGalre 4-a7 sive fewd e [ieam a7 vRed @ @)
Rt T 3o ¢

P U TRIPAT 4—> B @I I, SI@ A P concentration SR §H,
TfcifehaTep! <R TR TUMTet g w1 Hfifparen! 9 iR ey |

Draw planes with Miller indices (100), (110) and (111).
(100), (110) @R (111) FER ZCER waeleR B[ i |
(100), (110) 1 (111) FieR Gabic Wi g TSR |

(b) Write short notes on the following (any four):

Bt 1, fawfafie -l b1afe atsze
fF=feTRad 7ed o1 IR BIET AIC e :

4020

(1)

(i)

Maxwell’s distribution of molecular velocities
ISR HARE (39 36 I

HPFITIDT AT TehT fIRor

Bragg’s equation

Bragg-«3 %70l

Bragg DY FHIHROT

10x1 =10

1+1

1+2
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(ii1) Arrhenius equation

(iv)

(v)

(vi)

SR AN

Arrhenius PT FHEROT

Determination of surface tension by Stalagmometer
Stalagmometer GRT a8 AAEHT FEROT

Bravais lattices for seven crystal systems

Ao T OrER Frei wieraf ()

ATqgeT fheeeT Tuleligwad! Bravais STTeft

Transition state theory versus Collision theory.
GG (55 ©g I Plemi ©g |

Transition state ﬁ-’l’qz%l'lr_cf g™ collision ﬁ-l_Q:%Ilr_cr I




