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QUESTIO\T PAPER SPECIFIC INSTRUCTIONS oo
Please read each of the following mstruchons carefully before attemptm questwns
There are EIGHT questions divided into two SECTIONS and prmted both in HINDI anid iri ENGLISH

* Candidate has to attempt FIVE questlons i all.. . : ,
: 'Questlon No. I and § are cofmpulsory and out of the remaining, THREE are to be attempted chioosing

at least ONF from each sechon

" The number of marks carried by a questlon/part 18 mdlcatcd agamsl it.

Answers must be written in the medium authorlzed m the Admission certifi cate Wthh must be stated i

" . clearly on the cover of this Question-cum-Answer (QCA) bookiet in the space pr0v1ded No marks w1ll “

be given for answers written in medium other than the authorized one.

~ Coordinate diagrams, wherever requnred shall be drawn in the space provnded for answermg the
' 'questlon itself. - .

Unless otherwise men‘uoned symbols and notanons carry their usual standald meamngs
Assume suitable data, if con51dered necessary, and mdlcate the samé clearly. '

. Word limit in questions, wherever specxﬁcd should be adhered to.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt. of a question
shall be counted even if attempted parﬂy Any page or porhon of the page left blank in the answer book -

. must be c]ear]y struck off
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1.(a)

1.(b)

1.(¢)

‘1.(&) :

1.(e)

L]

Fz Iwan Fraars Some Useful Constants
(R= 83 Tk~ mol- Lg= 98ms‘2 IF = 96,500 C; Ny = 60>< 1023m01 L ;h=6-6x 1024757t

c=30x1083ms™)

Qus ‘A’ - SECTION ‘A’
quaﬁumﬁﬁ—mw(c/r)wqﬁa??ﬁﬁmmﬁqﬁ:w

W%ﬁ?ﬁfwmﬁwﬁﬁwmmwﬁmwﬁa@ﬁ%@%
T, amﬁﬁmmﬁ%eﬁwaﬂﬁ%l '

- Calculate the radius ratio ( r/ ) in an octahedral lattlce Explain why lithium salts

crystallize in octahedral lathce although radius-ratio values are much below the
éxpected ratio. ~ ‘ : 10

Hﬁmmaaﬁiaﬁaawfﬁﬁﬁu}éﬁmqmmlma@%m
frafafan =1 e a=a e, o wem o .

() wAwEa e B - o

(i) o wos Rl o,

TG e % fo guR gE | '

Point out the main features of the Valence Bond and Moleculdr Orbital theories.

For the H, molecule, write down the wave function using k

(i) Valence Bond theory
(ii)) Molecular Orbital theory

~ Suggest improvements to the wave functions. o - 10

FRY T F 5 A & 20 L AqFET & 200 L ST T 300 K W #WaTd SR
TR # B At Tgrit afads @ ke fifg | '
Calculate the entropy change involved in the 1s0therma1 reversible expansion

of 5 moles of an ideal gas from a volume of 20 L to a volume of 200 L at 300 K.
10

0°Cm:irﬁqzﬁ—rrm‘qﬂa08310gmb 2180 % f& C, H, 0 ok fg-amay & ReER |

CWE FAA 82,163, 19-5 3R 21-5 € | UMM & U W@ @1 qReed i |

The density of acetone at 30°C is 0-8310 gmLfi'. Calculate the surface tension of
acetone, given that the parachor values of C, H, O and the double bond are 82,
16:3, 195 and 21-5 respectively ' 10

aaﬁL(0<x<L)%Qasqmﬁﬁua?éﬁtrﬁa@wré;ﬁm sitaa feafa (<x>)
AR G (< p>) & AT F1 GRe HAY | i .

For a particle confined ih a one-dimensional box of_ length L(0 = x < L), calculate
the vallues' of the average position (<x>) and momentum (< p >). 10
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2.(a)

2.(b)

2.(c)

2.(d)

3.(a)

3.(b)

3.(c)

SAF Fe % o, aﬁﬁ%aﬁmaﬂﬁmﬁﬁﬁqﬁwwﬁmﬁéﬁq M W
amamwmﬁﬁa%qm%?

Deduce the Bom Landé equation for ‘lattice energy’. What modifications are
imposed on thls for better results ? : ‘ 10

NzaﬁtNO%ﬁm mfﬁmammmlm@aﬁmwm, maﬁﬁm
Wﬁﬁﬂ&ﬁiéﬁﬁ%ﬁuﬂwﬁwﬁmﬁ?ﬁﬁm

Draw the molecular orbital diagrams for N, and NO. Based on the diagrams, find
the bond orders and comment on the magnetic properties of the two. 20

0-4mmm?ﬁwaﬁ?{ﬂa§ﬁ@aﬁﬁﬁmﬁ%m,uﬁMW
13 x 103 kgm™> 3R I8 T 8:5x 102Nm-! (g =9-8 ms2) & I ?

How high will a liquid rise in a capillary tube of 0-4 mm diameter, if its dcnsny is
13 %103 kgm-? and surface tension 85 x 10 2Nm' ? (g = 98 ms?) 10

@ﬁﬂﬂ%ﬁ?ﬁ@%aﬁaﬂaﬁmm#ﬁm%ﬁgﬁm%w RG]

F4 A 0:0145 ¢ TARTE FA & T, AR da F @7 @R F 3 T AR FeAAK A
00875gma'16mﬁzaq-anm|1< #R CI- ma:aqﬁmwaﬁﬁa&maﬁﬁm

During the clectrolysis of a solution of potassium chloride between platinum
electrodes, 0-0145 g of the chloride were lost from the anodic compartment and
0-0875 g of silver was deposited in a silver coulometer connected in series with

the cell. Determine the transport number of K" and CI” ions. 10

m@mm%mlszsﬁzzpwﬁ%ﬁmww%ﬁaﬁumsﬁz
%&!ﬁumﬁaﬁnﬁ?{maﬁr{qq-

Draw the radial part of the wave functlon and radial 'probablhty distribution for
hydrogen atom for 1s, 2s and 2p orbitals. 10

st Brezat ¥ oo ot Gam AR ¥ e P s @ 7 A 7R T
2 i-eerfrdg A & fra R firm @@ € 7
What is the basic difference between Schottky and Frenkel defects in ionic

crystals ? How do solids with such defects differ from non-stoichiometric
compounds ? 10

HA Neds & Tt % g, Wﬁ?ﬁﬁammﬁ%ﬁwaﬁaaﬁmﬁﬁ
FATEU 3R gy T st i |

Draw and explain curves showing the variation of first and second jonization
energies for the elements from H to Ne. 20
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3.d)  20°CHR | atmee W, e w@ € 9y @ fraen 6 daed 243.05 k12 | A
' nq._aria:g%é:aﬁ-qt 80°C R 38 W & URereld I - |
Cp (H,0) = 4426, C; (H,) = 2956, C, (0,) = 32:15 JK™' mol™!

| - The enthalpy of decomposition of gaseous water per mole at 20°C and 1 atm
pressure is 243-05 kJ. Calculate its value at 80°C, given the following data :
7 G (H0) = 4426, C, (Hy) =29:56, C,(0,) =32:15 JK ' mol”" 10

4@ | iR s o e R ST A ﬁmmmﬁmﬁ%?aﬁm
Wwﬁﬁﬁﬁﬁaﬁﬁmﬁad/dxﬂaﬂw%mﬁw%?

(i) exp (ax), (ii) exp (axz), (i) sin (x), (iv) 25 x2 _.
R A 7 E '

What do you mean by the terms ‘eigen functions and eigen values’ ? Which of these
functions is/are eigen functions of the d/dx operator ? _

. (i) exp. (ax) - (ii) exp (ax?), (iii)' sin (x), (iv) 25 x2
What is/ are the eigen value/s ? ' 20

 4.(b) -ﬁmﬁﬁaammmaﬁéﬁﬁmﬂzaﬁa?rmaﬁtﬁ?ﬁaﬁmmwﬁmﬂa?ﬁq
' dR T A FifE foden @ qeE fifwm

C () e R A g fewde, T T o, R ok Amed T & 3
(i) NiO(g) =2NOg) |
(i) & s &9 & femsifoa wfls sma
~(iv) NaCl(s) - KCI(s) - H,0() - H,0(g) 97 -
(%) NaBr(s) - KCI(s) - H,O(1) - H,0(g) &

Calculate the number of components, and number of . phases, and eva]uate the
number of degrees of freedom for the followmg equilibria :

(i) An 1ceberg floating in 2 lake, con31der1ng the lake, iceberg and atmosphere as
~one system.

(i) N;O,(g) =2 NOy(g)

' (ﬁi) Pure .partjy frozen acetic acid ,
(iv) NaCl(s) - KCI(s) - H,0(}) - H,O(g) qystem _
) NaBr(s) - KCl(s) H20(1) H,0(g) system . | 20

c-drn-n-eifa . 4



4.(cj Rl aie e m_r. ara}na:r FA I ?ma; o ;-

Cp—c\,ZR(I:-I- 20 ) |
P UTRTV)

Show that for a gas obeying the van der Waals equation :

C,-C,=R| I+ - - : . :
R ( RTV) S : .10

N ' m.‘_B’. ' SECTION ‘B - |

5.(a)(i) ﬁrr Prfea @ am e aaﬁq aﬁz cuz* Fe2+ 2n2*‘ 3R Ni?* 'amm‘r afr w
CHRIE & aﬂmz ater a?rf%m | ' _

Spec1fy the basrs of the Irvmg-Wﬂhams series and arrange the Cu2+ Fe?*, Zn?* and o

Ni2* ions accordmg to this series.

-

* 5.(a)(ii) ﬁqemmmmaﬁ(cr NHJ,CWaﬁzHZOaﬁeeawﬁwa@a

éﬂt‘rm I . _
Specify the basis of the trans effect and arrange Cr, NH3, CN- and H, 0 in this
sequence: . - : . : 10

'5.0) %maarmaamgwnaw e 2 ?qasmaﬁw&am ga%l
| R waer &l #, dﬁmmﬁmaaml

What are the salient features and hmltanons of the Crystal Field Theory‘7 Show ‘
the sphttmg of the- d6 ion in weak and strong ﬁe]ds in an octahedral environment.
‘ : ©. 10

5.(¢) '4f%:aﬂ%r&rﬁsqaﬁm‘rﬁ Wﬂﬁﬁuméﬁ@,‘ﬁﬁn@w aﬁm
. _ I _ |
Explain ‘lanthamde contractxon underlymg its relevance in penods other than 41
- - 10
5.(d) - 400K R Fs'fﬁu Ei srﬁr%m 2 NOz(g) — 3 NO(g)+02(g) * 1‘%{11 AH*, A .'j
' R AS" & it -

rraa am%ﬁma&ﬁaA 25><109S’ ﬁ?ﬂ%ﬂ'ﬂmfulk]mol"lél

Calculate AH* AG* and AS* for the second ordcr reactron

2 NO,(g) - 3 NO(g) + 0x(9) at 400 K. G1ven Arrhenius factor A= - 2. 5 x 109 s~
and the energy of actlvatlon is 121 kJ mol _ : . 10,
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5.(0)

- 6.(a)

6.(b)

6.(c)

freffian ¥ o fie B
() WeRy-TEEatE AR S aﬁlﬁmq
(i1) xrf%m’rﬁmﬁtvsﬁﬁﬁ

Distinguish between the followmg

(i) Photochemlcal and dark reactions

(11) Fluorescence and phosphorescence | 10
afufranait 3 frfofas s #, S (A - H) TeIfm

(i) SiCl,+CH, MeCl —3 A T8 5

| | e
(i) PCl+ NH,Cl — 08, ¢ I
#d WA 3p0°C |
 (120°-150°C)
(iii) SCl, + NH —20. ¢, p T8 T, |
' gf 8RR
2°C o T A

(iv) KI+F, > H

“ha

In the following sequence of reactions, identify the products (A —H).

(1) SiC1‘4+CH3MgC1 s A COntrol]e.d . B

' : pyrolysis
heatingin . heating
. solvent in 300°C
(120°=150°C)

(i) PCL + NH,C

(i) SCl+NH, —20C., pydolyshs

conc. atkali

o . ; o ‘ \ ‘
25 C hydron31s CH - 20

y G

(iv) KI+F,

aﬁeﬁﬁﬁm%&waﬁmﬁmw%?ﬁfﬁﬁﬁﬁemﬁwﬁa

‘ﬁﬁm*ﬁm‘w~wsﬁ%%?

How are iron-proteins class1ﬁed‘7 What are the various functions pezformed by
iron in biological systems 7?7 , 10

mﬁmﬂmﬁaaﬁqﬁmAeB%%@ 360 nm R 62 J % aaaaﬁww B ¥

-smo*ﬁaanvq%nw\amawqfwea?r%m!, -

For the photochemical reaction A — B, 1-5x 107 moles of B were formed -on

- absorption of 6-:2 J at 360 nm. Calculate the quantum efficiency. _' - 10

'c'-c.irn.—n—eifa - ' 6



6.(d)

7.(a)

7.(5)

7.(c)

7.(d)

7.(e)

M(A A)33ﬁt M(A - maﬁmﬁ%ﬁﬁ—qﬁ?ﬁuaﬁxMW
FTEgaEd | 9=t hifau, et A - A 3R A - B fgga el 2

Discuss the geometrical and optical isomerism in octahedral complexes of the type

-M(A ~ A); and M(A - B);, where A— A and A - B zire bidentate ligands. 10

frfafan dtfiet & fadw d@aeT= aﬁ?aw FATET -
(i) K[Pt(C2H )Cl3]

. (i) K;[Re,Clg]

(iif) (1 - CsH)Fe - .

(iv) [IrCI(Co)(PPhs), |
Point out the spécial structural features of the fo]alox.ving.compounds :‘

(i) K[Pt(C,H,)Cl] |

(i)} K,[Re,Clq]

(iii) (n°-CsHs)Fe .

() [CiCo)(PPhy),] - | 10

& R w fawen fm @it w1 %) W F 60% S faen & 60 firz wma €, W=
TR \igaT 4-5x 102mol L' R | fafdre afifrm = w1 wfeem fifomg |
Decomposition of a gas is of second order. It takes 60 min. for 60% of the gas to

be decomposed, when its initial concentration is 4-5 x 1072 mol L™, Calculate the
specific reaction rate. : 10

,4faa}%ﬁa§ﬁﬂeﬁtga—ﬁugwﬁmﬁtwﬁ?ﬁﬁlm

Comment on the spectroscopic and magnetic properties of- 4/ elements. 10

Aadmeh sm@ w fafim vafis -t vt ok o7 aftee @ fadt &
1 ol

Show the various photochemical processes and their approximate rate constants on
a Jablonski diagram. 10

mdaaﬁ%m%wﬁamlaﬁm%md-mmwﬁaﬁﬁon
IR 5 aEy fFg vFR &7d € 7

“ Draw the contours of the five d orbitals. Show how 0', 7w and & bonds are formed

with metal d-orbital participation. : - 10
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 8.a)

8.(b) -

8.c) "

“Sioﬁgstﬁa‘qm%ﬁraﬁ (Si0,) wfe, Hﬁﬁqﬁﬁaz‘fm‘fmamé% |” 3, tn?.p&
T, FHd g, e ﬁ?ﬁ%ﬂﬁwﬁﬁmmﬁ%ma za?ﬂm%ﬁw
A it G | |

“Si0, tetrahedra'fonn the framework of all siiicates incluuihg silica (Si0,).”
Justify this statemént with appropriate framework structures of ortho pyro, cyclic,
infinite chain, sheet and silica. : : : 20

W A st % f, fe T AR A 4w, wg P £, T

- frafafea g1t =,

(i) 5 kJ mol* (11)50k1m01‘a:hqatﬁaa%%mfrm (300K)a§mawr -
afteem i | _ , _

Calculate the room temperature (300K) ratio of the rate constants for two
reactions that have the same 4 value but have £, values that differ by

(i) 5 kJ mol™ (ii) 50 kI mol ™. R | .20

ﬁimg'aa ﬁaaﬁww@waﬁwﬁﬁqaﬁtmﬁﬁm%ﬁﬁmﬂw

.%%W%ﬁw¢mmmwm\mm%|

Derive Langmuir’s’ Adsorption Isotherm and explain how it could be used for
determination of the surface area of an adsorbent. - 10

c-drn-n-eifa . .. 8



