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Flesse read each of the lollowine instructions carefully belore attempting questlons.

Ghene are DIGHT quesnens divided in TWO SECTIONS and pnated both in EBIINDI and in
Exlal sk,

{"anechdate has to alteisgn FIYVE guestions in all,

Dueshior tos. L oand 5 arc compulsiry and oo ol the remaming, 'THREE are to be atteropiesd
SHOOEE ol leasl GO guestion Trens cach Soinen
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HUs5 A’ SECTION A

foal TR EV e L0 T g O i AT A A | el & (centre hald) &
v s 7wl an @7

A particle in a rgid bex of length L' 15 o 115 ground slare. Whatl 1s the prababel:ty
of finding the particle in the comtre halt of the box 7 IL¥

1.6k Ad H.0 R [-060 mo], 250000 W 100 atm 30000 1T 1-00 atm T AT B, T4
audr M For, (1, o7 afisma Shifan | A R e 0°0 TR 09970 glem? T
1 Q0= NT 09958 2iom B

Caleglate the meiernal epergy, U when 1-00 mol of BLO goes from Eﬁ-EI"*.E.'. amnd
L0 atmm 1o SO0 and 10 atm. Densites of water are O-29760 irfomt al (FL and
(U950 piemd at [0 [4]

1) Me(s) 3 T ue farm s e S AN g AS A i e E |

el sy - %UEE_E‘,J > M1t M s) E'|.|'|: = — {02 kISl
.fEF;: — - [ 1/ B/ mol

) PO T MuO(s) % T 3 R AGT =T afieem TR | &0 TR AriEe
09 g« LRy T8 Ao % 9

-.I

iy AT FE ar 9 R, e MeO T O add: @ e oM AR W e
i TR WM ¢ ami ARl A7 ) FfET o ordl ¢ oI w81 98 AT A
i frfm B afufem = w0 =@l 99 wm v

Consider the formateon of M=), Assume Thit ﬁH? AT 55": are indeperlent of

[CTpLTA U,

Ma(sh— +0,(p) » MeOfs)  AH, = —602 kKlimal
A% = — 0K 17K Amol

(v Caleulate "n'[_:, for the forpation of WMeOfsy at O°C. Iz fhis reachion

sponlanEous OF Ben-Sponlanesis at U7 5

(i} 1s there a iemperature ot which formation of Mg switches frem spoantancous
to non-spoentaneats of vice-versa ? If oo, explain why not 7 1 yes, caleulage 1l
lemperaiure at which the spontanicty of the reaction v i ues v

EGT-P-CHM 2
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Lidy  ddtaadg dey g oo 5470 A smar w el S s Sifhg

{0y nel, fas & Tw=iE 8F, @il £

(i} P 7 FRIES, PCL SR POl & &0 8 Tan N OFEE T NCL, R S ©
Explain the follownneg on the basis of VB and hybndizanon :

(17 BeF, s linear whereas Sk, s aneulbar z

(1) F forms {wo chlondes PO, and PCL whersas N fomms only one NCE, A

iy  Froererfiae sef 90 sfhlEon £ sam 8 od

(10 1, + 2e” ——3 317 B9— +40.54V

[} 2Lr 23 + 3 R =LY

(i} Te— -3 Fes’ +207; F=+0-44V

sui Tofias AFs =Acs &9 o o0 % WIOW W (9 WON &4a) TRl
A w1 o9d: ugbdm M s w=9Ed @19 F sunsn Frim

(A} Br, +2T" ——2Br~ +1,

{By Fe1 Dy — o Fe®' + 280 "

(L) Fudl; y Fe™t 12

':D] II + ?Hr + 21+ El':

Cseive the tollowing halt ecll reactions ;

Y Lo 26— 20 5 E— 4054

iy 2Br r Hiy 4 2e L BY = —F-09Y

(i) Fe  -o»Fe™ +2e7; BE9=+0-44Y

[Tsingr the above Standard Electroude Potenoal Valoes, explain the spontaneity or non-
spontaneily {or the followine reactions

(&) Ry -2 y2Hr =[5
(3 Fet 13 —- yFe"” +2Hr

(Cy Fe+l. 3 Fett +207

(DY 1, - 26r . 21" + Br. L0

; FGT-P-CHM
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2. () () FEE w0 ERT R ¢ As dIfEE e o e ws weRE B
tiiy Famefifia s # frmr Deic, Sl fods o 43 TE9s1 1 géa T
sifss 2m, 3s, Ip. 4, 3F
(i AT T AT R A1 Y BT T SRt saEeT g TEERE A gim o=
n AR o e oo o B 6 o e s 1 A L

g} Whal 15 an orbalzl and hew s b related w the probabilily density 5

(1} Fretermine the oumber of radial nodes, angular nodes and tetal nuiviber ol

nodes 10 the followingr orthitals - Zp. 35, 3p, 4d, 51 3

(1iiy  Wrold 1t be posshle to deterrning she posioign 2nd mesmentum of an clectron

simutlaneously and acearately if the valoe of Plank’s constand 15 2o ? .

L (1] 4 gEFEAT W R FTEE &
(i) T T Mt T aanidt TR F OWEE W T S )

(1y Faplain the significance ol Kelvin edquation. e

(i} Pmscuss the effect of temperature on the vscosity of liguids and gases, ¥

2ic)  Frdfaf sopd ssnadl T s se e gflaad i | E4TRIET o TR sk
H eaierg @& | RO =AY

(1 1 () Me. oy CN7 fivy MO {v) BIF
Cateulate the bond arder foc Qe tollowme molcoules/lons  Arcange them as per the
mereasite arder of their stabbity, Urive moasons,

1 HL i) Ne, (i) ON 0 (o N0 {v)y HE B

2.4 (i & a7 gdigen sgera dham
(i) TTRTETR SARTET o fdedT HGTT AEEA EAEGs A B o By § TR
iR ame e AF FARIEE aEd Gl | TEE T < A [HTEE)
6294 s wfymE AREE T OTRE 100 g o BT T OB 1 100 g A A
iy areT AR TS Al G dEn T TREed ETAT

(1) Dhenwe Prago s cguatoomn. 5

{i1y The polossium chloride cryssal sincrsre is ke thet of sodom chionde.
The umd <2l containg lowe potazsan ons and fone chlande ions. Guoeen that
the e 0f unt cell as 6294 and the density of potassiom chloride as
108 i g, Caleelate the nuniber of petassnun lens and chlunde wns im0

(e thi salt. i

EGT-F-CHM L
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3fa) (1) W4 TR 740 & JaW Fesh, 54 #@0Al Ui 45 0 5 gl WA
= Afay TEET 9T SO ST TEIE AT |
(1} 3ETC 1% - 3-00F atim Yo = 300 omd
*, 1080 atn W, = 2000 omd
AT (a) 30T (b | TmTe T weEnt o i, W T SR

L I Vo

-
#

R ®

W v
(1} TUiang the slatement of First lew of thermmodynannes, argue upon the vamous
eilects on nse clowds as it @oes e bieher alotudes. 5

(nap [ P, = 500 atm Yoo SO0 et

Py 100 atm Wy 7 2K ey

Caleulars ibe work, W o the provesses shown in Beere (a) and (BY. 10

[EVeTSIhg e

3iby = fR A wrEveret § el 9 fee a6 29, 7" S o9 T O At |

show that two phases are in dherenal equmtbnum ondy 18 (huer femperaiure e sane,
17)

RN (1) f=mr f7 AR T BN F = W T see o 52, §T 90hT |

iy femmie arde @ o=, famt == % wf o am & 0-00739 gm ANO, 2,
70t getwatst & WS A dRE dvmea fan o B ) wEm & R,
078 om fHe St s lmthug ) aar g0 wdle F 3@ H, TR F
fiem 4 2314 g 79 8% 0-226 gm =7 AmeT 91 | Ag F1 AtHmqis
40 ghn 2 AFE WI"eT o 9% UAE % FEm # o (o) 2314 pm A K
(b} 0-236 pm faredr qigdz 2

(e 1iswmewsl boiween Lalvoue cells and concenoalion celes willl 230 exanighe

eac. o

(i} A sifver nitrate soluglon contanming 0-0073% pm of AgNU, per gm ool waler s
electrolvsed oetween siiver clecrodes. Dunne the expenment G078 2ol Ag
wis deposited on the cathode. A the eod of the expernnent anode sobition
coilgingd 23014 o of Haty and (236 gam ot AghO),. What 1s the fransport
nuertrer of Aet T Ater elesmoeysis, he aeoede soluolnon has (A 2314 g1 watcr
and {b) 236 mm ApNO), | CF

3 EGT-P-CHM
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1.1e) ety -3 Frmmmsit Rt £ Aadd 0 ATferET T/ == £y R ReER T & oams
T | S AT R wTE W T |

Crraw disprams showine the capilary acthion of (1} waler and [1t] JNCTCUry Im bwe
alzss lubes nf dufferent sadii. Explain their Debasaor aiso. Lk

1.(a) iy A o R ¢ ensladid st o afem e gega e

-

fu} AETEED 0 i RhaIETH OF SR S

(1] What arc crystal defects? Chve a bricf account on stuichiometne defecis.
11}

(1Y Exspiam the conduction mechamism o senicomsuctons. 5

4.{1) (y TR AR A F T T wg fadn ad ) od ava BR U T TREEE
o Pyt = Frg g & gl o0F TEnT gREsE F 0 PY = FJad ek 2 1 o
Tl ST Weea I

(Y TER TP R AT & AFT W SUi ST BRI E oW THT o R 9T et uiel S
0 | v i ==k 2 ey e ey oy

(i} Cuonsicler the reversible expansion of a pertect pgas. Prowvide the physical
meerpretation for the Gl PVT o constant for an adiabatie change. wheoeas

I - constant for an isolbomm] change. 5

(1ih Whal lappens oo the air termnerature 0 4 valley when eold ar blowing from
b ot lops descends nto the valley 5

4.(c) i) ey §, o w9 F fafge= Ft uw o, H, Proesr 2P o8 AR FR qET N,
e o/ 2P, 1 8 & | 4e T o FTieea 51 B | 4 7 o e Aes
H =g 3 U e (Fegea) @ faleeg o1 @ srar st T s |qn @
Woaal | A & Feer & oy 1 e T e e qeh T 8 98 e B, Al
A R R UEH TS W = 0 W /S AR § T O CuET e

(11 FilFeE AT & HIME O, A7e #E dd F AT R T U SR F4E

Eab-P-C R M (r
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(i} Umne sele of slass ovlamder is autially Dlled with H, 2l 2 pressure P oand other
aule with ™. at a pressure 2P Uhis glass oyboder 15 Closed at poth ends and a
riass filter in the middle of the cvlinder divides a0 odo two compactmends of
cgual volume. [escnbe what happens, starting at gime, t =0 at constang
teraperature and assunung that the porcs of filter have a diameter much smaller
than the mean free palths ot the seses. 1t

(1) Acvvount For the difference hetween wapour and gaz on the basis of cntweal

leTnprriiure. 3

4.(d) (i) TOE R FE kY k10 WTHRNE AT A FF T TEA T 3@ S S A0S
BT 2 TiR SAq e T 4 TR G AEMIOHE 1) £

(i1 Explain why fusion curve of jce has nepative stope whereas sublippation curve
has posihive slope mthe phase diaeeam. 5

tiny e B omr midesr sl ) ARET TR SR T S

II"._ I| l'.. y
g l'l. [ ' i ||
g 1 .___-" ; i
I N
(1Y label and compaere the phase disgrams given ahove 3

WUz ‘B SECTION B

5.(u) El'ia-;:[}-i-ll'jll-]_{aq}h:IHEUfE:l i gy g wfhfma & fqo a0 féas K, 40 A8

|
1-4%104 dm' mol= s~ & |
anre F% fafam wfinfem & fion wndieg sraeam oz 8
(7 [Hf],=[0OH"], = (L} meldm |
() 0], [OH-], - 1-0% 107 mal dm

A1 SR Hufy w1 TREAT witET |
k

The sate constant ko fior the reaction described by M (ag) + QI "{:qué.EL;L“t-I?ﬂf 1} 15
-1

1-4=10H: den?mol- g
(g loe]are the hatd Lile of 1he gbowe reaction 1t the inihal conodvlions are
(v (1], (MUl 1 moldm

(iiy {H™), =[0H"], = 1.0x10 " mel.dm™ &

7 EGT-F-CHM
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Sy e WY GETY 55 SR THE I L

(i1 T T EFHE P FEw FH B

(i) Wa @ T P End FIET O
liwplain Langrmur @clsorpstion 1sothers
(1Y when the gas pressure P o very small ind

{1y when the gas pressure P o1s wvery Fneh J

8.(c) iy Truberfias e &t Ao w Fa ae
(g B (e-s=a) adisaa (O)
(B} Tel Y -FETETT (SEETEE THE) ®Eee () e 8 8 (V)
(i) fesfafga =1 1UpAC e feli

(A) NajBING,)]

(B) [CofNEE k] [Colly]

(1) Diraw the struciure ol the follownen coniplexes
{A) bis {nP-henrene) chromium {03}

(B fac-maguatris (danmetbylaming) cobalt (11 tetraososelfare (v 1]

(1t Crave TUPALC pnommgnclature of

(A MalBiRC, ]
(Y [ColNILY, ) [CoCL,] [ 1}

5.l ) Frerhaisa 30 &4 ugdldd '-ﬂlf-ﬂl.[ AR A R o= i) e ofATET |

b=
. _____.-_-.'-"' - .'-.I -,
ﬂ?ﬁ-fgﬂ SLabs

20K ety

Ly 1 IR 20T STHT ) ) '-----fj_ffl.l.:

EGT-P-CHiM 3
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[dentily the products 2ucl drase the stowtere of A

R
ﬂlrl:}l"_!!.-";;--{-'-'z.ll" codoarless so0d)
120K it I3
S.01 o i1 20 ratio) - , .-'kf__'i_""*"’ S50
el A g
L' Lz Mgy 5
Hf“-'-f'-l:njﬁ -
(eeadden-yellow sodid) LY,

5.4 Ha' (7 67 T wEEE 95 wAE A A

Find eut the stound state lerm symbol of He'' {2 - 67) 4]

il 2L iy A TEETS g o RRE R =eE FE

[y A TR % ome dudesR, d Frg § omer sl aThom ETEiEE O
digm B owam o om, Redatalias uloms gmoen 9

y ALrd 0 3 | 15 25 35

HET (ml) 160 1024 1) 437 541

mien T wfafen fodin e &t 2

o |

(1% Eixesbaip the erfect of temiperaluce on taie coislant,

(i3 I othe Towdmalysrs of othyl sectate osing egual concenlrteons of @5ter and
M, G fullowange results were oblamed

T ErrilEes ) {) 5 % 23 35
11671 il 16 10 24 {1+1 3 4.32 3.4 ]
Shiow Bhat the cesciws 15 of sceond order. 10

(1) (i) Wit &1 Ppdlis & TR e, |

.

(] TEUEE 4358 A o1 WAM Teg = REfEE osmR & weyl AR OW
siedniifiafi AF & fao i Y ARET 14,000 ergs sec-! dh PR AR
108 sec % Fgmu E AR O-075 FETOE AR o g R | e A
SRS I TR o, 80 1% HOTH RET | FEA AT w9 FTR

i) EGCT-P-_HM
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(i} Dhestineuish fluorescence troem phosphoresoeno. 3

(i1 In the phetebronzination of cinnaniic acid 1o dibromosnnamnie il using bght
of wavelength 4353 A a it intensity of 14,000 erps sec ! produced, and s
docrease of 0075 millimole of bromine  dunbng  an exposurc 1of

110# see. The anlotion ebsorbed 80-1% of the light passing Shrongh .

Craloulade the quantum yedd, 3

6.0 ) AT AT R 1 WM FEE NG00 (7w v R AEE 8,
foreer we o sastfor =oFEE ) o ity Euiis E )

S

(1) SETE wRE oUW #, Mewd 8 NGO FosEwe g, A TE RSO,
13800 3T 25300 em-! W B, T Wiew (fhuita) =09 ) D + 7R &
ullered FImm |

tiv DNetermine the geometry of {NUH,0) 3 (paramagnetic complex with two
pnpaired elcctrons) wsing valence bond theory: g

{ii) Using Orgel diagram, assign ihe abzorption bands of [MNi{H 00,45 o 8500,
|ZR00 ancl 23300 cm-! o solunon. Calculate 1he 10 Dg valuc 1C)

sidy =AW aNdfiEa: fee wER dsoaw BRoaw o ® 7 gmigala R aiE
AT Tege | il Hiag A -grsdrad anda R wefy o feot difa

How dybiorane can be syiihesized industmally ? Draw the strecture of diboranc.

{omment on the oalure of boren-hydrogen bond preseat in 1i 10k
7.4} ;iy BET adrm fafam 1 sad afiffag uld ) =men Fifae | gely g9wa &5

it ==t & ag &9 9=+ 2= o & 7
(i Tamam aoRm 90 afafrm = Gl £ =men frfam

(i} ¥rite 13151 equation. Explain the terms involved i3 it How is it wsetul for the

deierminaot of surfaue area ! | )

{11} Explain the mechanism of reaction on heterogeneouns catalysis, i

748 [2Fc-25] # j4Te-45] HElfq & dfam e £ aem w T @y |
[2Fe-2%] =h &ﬁf—ltiri-gm e aqFEd =g o 5| ] RIS w=eq o7 TAest == |

Draw the active site structuee of |2Ie-25] and [4Te-45]1 terredoxims.
Comment uft the oxidetion state of wetal i owdised and reduced torms of

(2Fe-285] 10

EGT-P-CHM 10
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T.0C) (0w Gy H SeATed B gy ubE disdiean e -3 2R R, W

(i A 0 et (2 — 98) T wnch TRdT o arge] e uliesa i

(1] The commonly observed vxidatien state of lanthanmds inoagucous soliion
s '3 Comment. 5

(1% Calvulate the elfecive mgenetic niement of Ce*' (- 58) @l roum emperature,

100
74dy TR wsh ) Heeudr ar walt G, |PUC P W OSTE ERED AT MRl aAmaaE
oI e T &iEr 2
(fo9er FRER g/ S & &\ Bro = Ol = py = NH,)

T Powon g TR (IS - - S . . =

T S T T MH, Bl - - s Rt

How do vou prepare ithe above isemers starting from {PLC] ] wusing the concept of
trans eftect

(Ordes ofF trans dipechioge alhy - Br = O = pw = NG 1)

B.[a) (13 TR = BT 0T Ft 20 Frevhrhaa sfidemal 4oacnad ab wen i
[} Prechict the prodier of the Following reactions with qustilcataon -

(Al CLF 1 BE, »

(B CIF + CsF —a
1L Ll + BE;

3

‘DJ‘ [1 = r'h-:l : b

(ijy ®ecllgd wivdd Setd w1 TR aTE F mEE A9, [ReClgt (2 =75 9
JTE] HTA A =] o & Bree ddlau 10

(i Delerrnene: the number of metal-mmetal bondis) in [Be-LCl]e (£ =751 using
siripliNed MO enerey Tevel diageam. 5

; ] ELT-F-LHM
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1) (i} FTRe1sA o UERRTEEEE e P w el SR e =t |

(i) wIEEET T fﬁ"T_ﬁ“"lH ¥ wT TENEMTEEE ATlEm 9 ==t Hie

(11 Defme and oxpiain Linstem’s lavw of photochamical equivalence. 3

iy Discuss the photochemical reactivns between hydronen and chlorne, 5

8.[¢) ATEZiReT O sl d1E8TFR P_450 & Aiea w9 (oas Fuaigddiel 85 (T ) &
yanlis T = AUETEFE T R’ T i

Mraw the aclive site (coordination sphere onlyd of cytochreme O ol oytochrome
P-d30. Dhsciess thewr brochenmeasl Bunetien, 15

3.0l (L BN B o Jmm s aangadt & taifee A

Drraw ail possible stereeisomers of | PIOLBrCMNH L L] |0}

For

ELT-F-CHM
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