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(1)

(i11)
(iv)

(v)

(vi)

2 (1)

(i1)

(111)

. (R o

2

Half-filled and fully - filled orbitals are AS50cig
ed y,

extra stability. i,

‘s> orbitals are spherically symmetricg]

Water has maximum density at 4°C.

Bond length in N,' is greater than in N

»» While i
bond length in NO" is less than NO, ¢

NO, is bent whereas CO, is linear. p

Write the Schrodinger wave equation for 4 i
PR 0p

in H atom and give the significance of (e vario
L8 u‘

terms involved.

Draw neatly labelled diagrams for radial probabil,
distribution curves for 2s and 2p orbitals. -

Calculate the ionic radii of K' and Cl using Pauling'¢

method if the inter-nuclear distance between lhcsq

ions is 314 pm. (453

State the Heisenberg's Uncertainty Principle. Give i

importance on micro and macro scales.
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(1)

(iii)

(i1)

(i)

1= @

4

What are the basic principles of VSEPR ¢

Using this theory, predict the shape of the foil
1,;” and SF_.

Beorys

0‘“‘3 :

What are Slater rules? Calculate the SCreen;
o

constant and the effective nuclear charge . th&
e

Valence clectrons in gallism (Z = 31). Gl
=)

Select from each group of species the one baving ta,.
smallest size. Justify your answer.

(a) 0, O, 0. (b) K°, Sr*°, AP". And

Which of the clements Na, Mg, Si & P will have e
greatest difference between the first and secopy
ionisation enthalpy? Explain.

Calculate the per cent iomnic character in the C
bond in CsF. The electronegativity values for Cs

F are 0.7 and 4.0 respectively. Predict the nature
the bonding in CsF. (4x3

Identify the example, which best suits the propem
mentioned. Giving reasons for your choice:

(a) Higher dipole moment: NH, or NF,
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s distribution of Mol
. re the ¢ 1eey
smperatu .

Hnlll] e

(d) Al and helium 1s same "4

velocities of hydrogen

" “a polyatomic gas Is greate; thal "

(¢) Heat capacily ol a| P
¢ | |
of a monoatomic gas.

| CI are indistinguishable by X ray '““"Hnl.,,
anc i

(D K' f}/g

method.

|
13,
) Derive the van der Waals equation of state o Rase,
2. IR) e . deviation from iden:,
How does it take into account the é alityy,

(b) Draw, label and explain the Andrews isotherms for ,

real gas. 4

(¢) Find the temperature at which 3 moles of SO, wil|
occupy a volume of 20 dm’ at a pressure of .5 Mp,
a) using ideal gas equation b) using the van der Waals
equation (a=678.88 dm® KPa mole ? and b= 5.6~ s
dm’ mol”!, R=8.314 K Pa dm?). (4.4,43

!

3. (a) Derive the expressions for the pH of the solutions for
the titration of strong acid with strong base — (1) before
the equivalent point (ii) at the equivalent point (iii)
the equivalent point.

aftey

(b) Define buffer Index. Derive an expression for i,

(c) Calculate the solubility product of Ag,CrO, if ijis
solubility is 8x10-5 mo] per liter. What j

of Ag,CrO, in a solution containi
KICrO4?

s the solubiiity;;
ng 0.01 mol per liter of’

(4,4.4)
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A (a) What is the coefficient of viscosity of a liquid? What
r ! U : * T

’ are its STunits? Describe a method for determining the
coefficient of viscosity in the lab.

(b) How do the detergents help in cleaning?
) (¢) Describe phenomenon of capillary action?

(d) What is the radius of the drop of liquid falling from a
capillary tube Imm in diameter at 300 K. (Surface

» tension of liquid = 65 x 103 Nm!, density =1.3 gem ?).
(4,2,2,4)

. (a) Describe all the symmetry elements of a cube.

(b) Write the Millar indices for the planes with the following
intercepts (i) a, 1/3b/, 1/4¢ (ii) Oa, 1b, 2¢ (iii) 3a, 2b, 4¢
(iv) 1/2a, 1/4b, «c

(¢) X ray powder for molybdenum has reflections at

O values 20.25° 29.30° 36.82° 43.81° 50.69° 58.80°
66.30° and other larger angles, when K Xr
are used (A =154 pm)

ays from Cu

(1) What is the type of crystal of moly
lattice?

bdenum

(1)) What is the length of side of the unit cell?
(4.4.4)

(a) Derive Bragg’s law. How is it used to determine the
crystal structure?

Pkl
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1. Write your Roll No. on the top immediately on receipt of
] this question paper.

2. Attempt five questions only.

3. Question No. 1 is for 10 marks.

1. Answer the following : (10)
(i) Define pesticide with example.
(i1) Write the structural formula of physostigmine.
(iii) What is a leaving group? Explain with example.

g g %
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(iv) Write the structural formula of the loxic
. IH(‘.
HCH .
(v) Write the structural formula of Mnlnnxun
(2ﬂ2¢211

Answer the following !
)

LIS

(i) What are fungicides? Give an example,

(i1) Discuss systemic fungicides.
r

(i11) Discuss pre-emergence herbicides.

(iv) Write structural formula of any soil acting ]“-‘-'"bicid
¢,

3. Answer the following : (2+2+24,
)

Write the structural formula of DDT. \

(1)
(ii) Write the structural formula of Isomalathion.
(iii) Write the structural formula of Alachlor,
(iv) Define Insecticide.

4. Answer the following : (242+2+)

(i) Which is more preferred organo chlorine or organpg "
(

phosphorous insecticide? Explain.
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Name of the Paper : CHPT-101 : CHEMISTRY - 1
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. Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

{. Write your Roll No. on the top immediately on receipt of

this question paper.

2. Attempt any Three questions from Section-A and Section-

B respectively.

»y

SECTION - A

(a) Write the Schrodinger’s wave equation. Explain the terms

involved in it.

(b) Plot the radial distribution curves for 3p, 3d orbitals.

(c) Why half-filled and fully filled orbital systems are more

stable?
P.1.E%
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(d) Write the values of three quantup, N b |
. q_!“
for electron in 41 and 3 orbitals. . (n

(¢) Draw the shape of d orbitals, '
wave function, Sgy '

AR (a) BeCl, has zero dipole moment whijle M,8 | |
value. 1N Ny hom,

(b) Write Born lande’s equation for ¢

_ el nlu.:ulminu i
energy. Explain all the terms in it, Wig,

(¢) Calculate the % ionic character of §j.y bong |
Pauling electronegativity of Si and 1 4. 1.4 ul,‘,:’iil‘
respectively. o

(d) Discuss the lattice energy.

(e) Which cation will exert a greater pol

uri?‘i“l’- POwer ;.1
: er
the following cases? Explain. In

(i) Na* or M32+ (ii) Cu?* or Ca?* (2%‘2‘/2‘2%.23)

3. (a) Discuss the hybridization of the centra) atom gpq
geometry of the following molecules/ions.

XCF‘, SO.‘Z—’ Nl'lp |

L}

(b) Draw the resonance structure of CO,*,
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3

) State the fundamental rules of VSEPR theory.
(C

(d) Explain the diamagnetic behaviour of N, molecule with
the help of M.O. diagram. (4,2'4,3,3)

(a) Explain the Born Haber Cycle with suitable example.

i (3%)
| (b) Write short notes on any three of the following :
¥ (i) Hybridization
(i1) Fajan’s Rule
(1i1) Dipole moment
(iv) Solvation energy (3,3,3)

SECTION — B

-—

5. (a) Explain the following :

(1) Benzyl free radical is more stable than methyl
free radical.

(i) Boat conformation of cyclohexane is less stable

than chair conformation of cyclohexane.

P. 100
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"

e short notes on any two of the followin
g

(b) Writ
(i) Wurlz reaction
(i) Ozonolysis of alkenes L"
trical jsomerism Pﬂ
N2

(iii) Geome

(¢) Differentiate between meso compound and
raCem'
Ig

(6,51 ) N

5e
]

mixture.

(20
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Name of the Paper
Organic Chemistry and Aliphatic

i hydrocarbons
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A4) Name Of the Course : B.Sc. (Prog.)
1

. :
gemesier

puration : 3 Hours Maximum Marks : 75

nstructions for Candidates

Write your Roll No. on the top immediately on receipt of

l.
this question paper.

Answer three questions each from Section-A and Section-B.

3. All questions are compulsory.
Attempt Section A and B in separate portions of the same

answer sheet.

SECTION-A (Inorganic)

|. (a) Draw the radial distribution curves for 3s, 3p, and 3d

' orbitals.

P2,



(b) Explain the following

(i) Why is orbital spherical in shape?

we W ,

(ii)) Why is shape of dz? different from that of 4,
hry

rr.r
f

(¢) Write Schrodinger's wave equation for a one elect
iy

system and explain various terms involved in j

r4'4'4"'.r

2. (a) Write the electronic configuration of La (At, No ,_jﬂ
and Co (At. No. 27). ‘

(b) Write short notes on-
(i) Pauli Exclusion Principle.
(ii) Hund’s Rule.

(¢) Why are the half-filled and full-filled orbital system
(4,4,4.5)

more stable?

3. (a) Draw the Molecule Orbital diagram of O, molecule ané

calculate its bond order.

(b) Explain on the basis of Molecule orbital theory.

N, is diamagnetic while O, is paramagnetic.

-
in NH, is 107° while it is 104° in H,0/

(¢) The bond angle
(4,4,4.5)

explain it briefly.
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(i) A small granular structure present u g, j
the Magellum

".."

L)

(1) Phenomenon of frequent appearance «f Muush;
fu
in circles on ground. "

(iv) Long, cylindrical, unbranched and Jeafle, . 51 Fiigy
arising from the lower side of stem at (e ;mn;
dichotomy in Selaginella.

(v) Cluster of leaves surrounding t(he group

archegonia on archegonial branch

(vi) Specialized apogeotropic rools in € yoy, which g

fleshy, short, dichotomously branched and gy, /

the surface of soil.

(vii) Phenomenon of occurrence of two morphologicay
different types of Spores. (12505

(b) Fill in the blanks (any five):

(i) Nostoc occurs as an endophyte in

—

(ii) is the extrachromosomal DNA found
in bacterium.

(1ii) In Penicillium the conidia are arranged ip
manner.
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(iv) In Marchantia, specialized branch bearing female

sex organ is called

(v) Heterospory expresses determining
capability of the plant.

(vi) The upper sterile portion of the microsporophyll of
Cycas is called

(vii)) Members of archegoniatae possess
for protection of sex Organs. (1x5=5)

(¢) Match the following:
(i) Bacteria (a) Stolon
(i1) Coenocytic thallus (b) Pteris

(ii1) Accessory transfusion tissue (¢) Vaucheria

(iv) Coenosorus (d) Peptidoglycan
(v) Rhizopus (e) Cycas leaflet
(1x5=5)

Differentiate between any three of the following:

(a) Lytic and (Lysogenic cycle)
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(b) Isogamy and Qogamy
(c) Bryophytes and pteridophytes

(d) Sporophyte of Marchantia and Funaria
5

(e) Male cone of Cycas and Pinus (5x3=1$)

Draw well labelled diagrams of any five of the fOHOWin
g
f

(a) Tobacco Mosaic Virus (TMV) model

(b) L.S. Female Conceptacle in Fucus

(¢) V.S. Leaf passing through teleutosorus of Puccini,
1

(d) V.S. Thallus passing through gemma cup of MﬂrChan”Q

(e) L.S. Strobilus of Equisetum

(f) L.S. Female cone of Pinus (3x5=15)

Write short notes on any three of the following:

(a) Conjugation in bacteria

(b) External features of Fucus thallus

(c) Morphological types of lichens
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(d) Transition to land habit

(e) Characteristic features of gymnosperms (5%3=15)

5. Explain any three of the following with suitable illustrations.

(a) Life cycle of Marchantia
(b) Reproduction in Egquisetu?
(c) Life cycle of Alternaria
(d) Life cycle of Cycas

(e) Life cycle of Polysiphonia (5x3=15)

5. Attempt any five.

(a) ‘Bacteria help in increasing soil fertility’. Comment on

this statement with the help of appropriate examples.

(b) Discuss the role of algae in filtration industry.

(c) ‘Fungi are not only foes but friends also’. Discuss this
statement giving suitable examples.

(d) Why are lichens considered to be good bio-indicators of

air pollution? Give suitable examples of lichens to explain.

P T A









What are
(b) he '-"ﬂCtmchcmical reactions that take place
at calome] ﬂleclrwe?

(¢) The ionic Molay

upper CST g, Cerain sysiems?
(e) Give and Jnntify the number of components in the
system:
CaCo, ()= CaO(s)+ o, (g)
(f) Usually a Salurated solution of KCl or NH,NO, is used
in the salt bridge, Explain,

(h) State and oxplain Kohlrausch’s law of independent
migration of ions. 2Vax5=12%a

(2) What is meant by the process-solvent exfraction? Explain
why the process of extraction is more efficient if the solvent
iluledinlhmnbcrofmujlpmﬁomﬂtbcrﬂmnin one
whole lot,

(b) Why do binary solutions deviate from ideality? The vapour
pressure of pure benzene and toluene at 40°C are 184.0
torr and 59.0 w a, respectively. Calculate the partial pressures
of benzene and toluene, the total vapour pressure of the

2






(o) How bn the pl ol o solution determined ey

i) livdlllgp"
elovtiode and CH) aquinhiydione elovtrode’ PP
A Wiite short notes on
(n) Moving Boundary Method
(1) Phase Diagram of 8 ||!|il'll'
(¢) Lever Rule or Glass Hleotrode. A%4.AA

Secnon 1
Altempt three questions iy all
All questions carry equal marky

6. (a) Armange the following noid derivativey in decroaning order
of renotivity townrds nucleophilic substitution and give
roanon:

(CH,€0),0, CH,COCI, CH,CO0C ), CH,CONH,
() Explain the following: | .
()  Acetyl chloride is hydrolyned more readily than benzoy)
chloride,
() Benzoio ncid is stronger acid than acetic acid.

(i) p-hydroxy benzoic acid it weaker acid than m-hydroxy
benzolo acid.

(0) Discuss HOH-VOIhIJ'd-Zanlky reaction with mechanism.
(d) Complete the following reactions:
) CH,CHO + (CH,CO),o_n-_, A+ B

\
() BrCH,COOC,H, + CH,COCH, (m"'(‘)" C

24,33
5065 4



- el

. Mannose by Killiani-Fischer Synthesig?

d
orth projection for Q-D-glucop.

B—D—ﬁuctoﬁlmnose.

(d) Write short notes on the following:
() M ti
(i) Ruffs Degradation.

(a) Give the name ang mechanism of the re-action involved in
the synthesis of ethyl acetoacetate from ethyl acetate.

(b) Whatis tautomerism? Give the structures of keto and enol
form of ethyl acetoacetate.

5 : Tum over
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(v) Rate constant r
Q

(b) Differentiate between the following pairs of term

(i) IPSP and EPSP

(ii) Glycolysis and gluconeogenesis
(i) Tidal Volume and Vital Capacity
(iv) Transketolase and Transaldolase

(v) Tropic and Trophic Hormone (10,
(c) Expand the following terms:
(i) ACP
(ii)) hCG
(iii)) FAD
(iv) JGA (4)

(d) Give the location and function of the following:

(i) Schwann cells

(i) Pyruvate dehydrogenase complex
(iii) Carnitine acyltransferase II

(iv) Transverse tubules (8)












6879 2

are exampleg
of

(1) Polygonum and
monosporic type of embryo sac.

|

discovered double fertilizatiop :
n

(1v)

Fritillaria.

(v) Composite endosperm is present in il

(vi) Occurrence of more than four spores in a tetraqg is

called

(Vll) A vascular bundle which has strands of x}'lem ang

phloem on same radius is called

type of parenchyma is present in th,

stem of Hydrilla which provides buoyancy.

(vinn)

(b) Define the following:
(1) Meristem
(i1) Phellogen
(i11) Open vascular bundle
(iv) X-bodies
(v) Circinotropus ovule

(v1) Pollenkitt

(vii) Arn
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- 7

6.

T

(iv) Practical applications of apomixis

(v) Anatomical adaptations in xerophytes

(vi) Male Germ Unit (MGU)

(i) Describe briefly the mechanisms that favour cry. |
Sy Ja

ollination. 7
pollin 1 (8)

(1i) Describe secondary growth in dicotyledonous stem win) _

the help of suitable examples. (7)

(i) What is tapetum? Enumerate the various functiopg

performed by tapetum. (5)

(11) Define agamospermy? Briefly mention its diffcrcmf

types. (5)

(iii) What do you understand by seasonal activily of

cambium? (5)

(i) Explain the ultrastructure of mature embryo sac with

the help of suitable diagram. (7)

(ii) Describe the structure of seed. Briefly discuss various

seed dispersal mechanisms. (5)

(i11)) Write a short note on quiescent centre (3)‘;

(1800)
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(iii) Conductometric Titration
(iv) Liquid junction potential

(c) If the molar conductance at infinite dilution of Nagj

HCl and CH,COONa are 126,420 and 91 Scm?mg)

respectively, calculate molar conductance of acetic acjgq

at infinite dilution. (4, 4,4'%)

SECTION B

Attempt three questions in all.

All questions carry equal marks.

n

(a) Arrange the following acid derivatives 1n increasing order
of their reactivity toward nucleophilic substitution reaction

and support your order by suitable explanation:
CH3CONH,, CH,COCl;, CH,COOCOCH, CH,COOC,H,

(b) Explain Hell-Volhard-Zelinsky reaction and give its

synthetic applications?

(c) The alkaline hydrolysis of an ester is preferred than acidic
hydrolysis to prepare carboxylic acid. Justify.

(d) Complete the following reactions and predict the structure
of compounds A, B, C, D and E



CellsCHO + (CH;C0)0 —» A+B
(i) Zn

— C

(ii) H,0

BrC11,COOC;Hs + CH;COCH;

SOCl; CH;COONa
CH;COOH —— D —» E

(3,3,1'4,5)

(a) Give a detailed account of Hofmann elimination and

compare it with Saytzeff elimination.

(b) Compare the basicity of aniline and ammonia.

(c) Write the reactions of primary aliphatic and aromatic

amines with HNO,.

(d) How benzene diazonium chloride can be converted to:

(i) Benzene

(ii) Phenol
(e) Outline the chemistry of Hinsberg test? (3%.,2.2.2.3)

(a) Explain Edman degradation method for the determination
of N-terminal amino acid of peptide.

(b) Give the preparation of Glycine using Gabriel Phthalimide
synthesis.

(c) What is DCC? Explain its usage in peptide synthesis
with mechanism. (6, 3%.3
y 37/2,3)

ik A2
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SECTION A

Attempt any three questions.
Turn over



A,

1. (a) Give brnief reasons for any three of the followmg:
(1) Cu(ll) compounds are coloured While
compounds are colourless. Cll(| )
(1) Zinc, cadmium and mercury are sofie, thg |
transition metals. vt |
(1) Octahedral complexes of Co(11I) may pe of inge:

outer orbital types but those of Cr(11l) are o an
Y inp

orbital. o |
iv) Many transition metals and their
( ) Yy Compounds aot |
catalysts. @ |

(v) The atomic radii of zirconium and haﬁ'lium e
- e v
simuilar. ery
(b) Define, using fwo examples, an ambidentate ligand Wh
- Wha

specific type of isomerism'is displayed in compley
containing such ligands? How does an.ambidentage ligs e:
n

differ from a bidentate ligand? 9,3y,

Explain why a @ octahedral complex with sijx identica]
ligands is not expected to have identical bond lengths Give
the appropriate splitting diagram of such a case where the
axial bonds are longer than the equatorial bonds.

(b) Give the JTUPAC names of any three of the fQ"OWing;

() K,[OsCLN] -

(i) [Pt(NH,),] [PtC1,(NH,),],

Gii)) Na[Mn(CO),]

(iv) [(cn)ICo(NH2)(0H)Co(en)2](SO‘)2

The magnetic moments of [Fe(H,0),J" and [Fe(CN), ]
are 5.9 BM and 1.8 BM respectively. Explain on basis of

2. £a)

(c)



vBT. Indicate which of these is an inner orbital complex

gnd which 1s an outer orbital complex 5.4%.3

write the formulae of any rhree of the following.

(o
Barium tetrafluorobromate(111)

)
()
@ii) Adquatris (triphenylphosphine) palladium(0)
@iv) Bis(ethylenediamine) copper(Il)
tetrahydroxocuprate(Il)

®) Calculate the CFSE in terms of A, of the Co*" ion placed in
a tetrahedral field. Draw the splitting diagram and explain
why the splitting pattern differs in tetrahedral and octahedral

Diamminesilver(l) tetraacetatoaurate(l11)

fields.
(©) Indicate the type of isomerism and one test to distinguish

between the following:
() [CoI(NH,),]SO, and [CoSO (NH,),]I

G) [CrCI(H,0),ICl, and [CrCL(H,0),JCLH,O - 4%,4,4

) Explain using CFT why an octahedral complex may be

. (a
high spin or low spin but a tetrahedral complex is generally

high spin. |
(b) Indicate the appropriate choice and give brief reasons:

() Greater value of A [Co(H,0).F** or [Co(H,0)J*
(i) Good reducing agent Sm() or Ce(IV)
@) Opticallyactive cis or trans [CrCl,(en),]’

Turn over



(¢) The Latimer diagram of manganese is given below:

mnO; 2:36Y. MnO; 2-2°VJMTO,____.°-95V Mn” L3IV Mot “Ligy
AT | BT

Calculate x and y and indicate by showing necessary calcy]y
1ong

which species will be disproportionate.
Or

(c) Write short notes on any v
(i) Separation of lanthanides by

(1) Spcctrochcmical series

(iii) Variable oxidation states of 3d elements. 3
4%4.5

o0 of the following:
ion exchange

SecTioN B

Attempt any three questions.
Physical Constants

Planck’s constant = 6.626 x 107 J s
Velocity of light =3 x 10°m 5
Avogadro’s number = 6.023 % 10* mol!
Atomic mass unit = 1.661 x 107" kg
Mass of electron = 9.109 x 10~ kg

n=3.142

(a) Write the mathematical expressions for the position operat
x and the linear momentum operator p.. 3
(b) Prove that the momentum and position operators do n
commute with each other. o
(c) Examine which of the following are acceptable wayv
<

functions:

P =g @ y=¢

R et (v) y=4sinx

4
; 800



—

@ prove that the wave functions of a particle in one-

dlrncnSlOnﬂl box are normalized. 2244

) The fundamental vibration frequency of N*O' is observed
at 1870 cm™'. Evaluate the zero point energy and the force

constant of the molecule.

®) A molecule AB is undergoing rotational motion under the
rigid rotator approximation. What is this approximation?
Write the mathematical expression for the Hamiltonian,
Schrodinger’s equation and the rotational energy E_

associated with this system.
(c) Which of the following molecules can exhibit a pure

microwave spectrum: Cl,, NH,, CO, C,H,? Explain

brieﬂy. 4,4 2.4

7. (a) Explain the terms degeneracy and node using the particle

in a box problem as an example.

(b) Predict the wave number of the lowest energy absorption
band in -the conjugated octatetraene molecule given that-
the average carbon-carbon bond distance is O.141 nm.

(c) Fora photochemical reaction, A — B, 1.08 x 10~ moles
of B are formed on absorption of 5.89 J at 360 nm. Calculate
the quantum efficiency of the reaction. Explain why the
quantum yield is quite high for certain reactions. 4,442

5 Turn over
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(Write your Roll No. on the top immediately on receipt of this question paper )
Answer any three questions.

Each question carries equal marks.

. Do any five : > 48
(1) What is a ‘lead’ in drug discovery ?
(i) What is a ‘pharmacophore’ ?
(iif) Give method of preparation of paracetamol.
(v) What are antibiotics ? Give one example.
(v) Give structure of trimethoprim.

P.T.O.



e

ek 1) '

oy
(v) What a5 antilaprosyl agent 7 Give o, examp
“Mple

(vi)  Describe production of ethyl alcohol by e
: '“unl ‘
u'I'.‘.;

Process

(1) What is structure-activity relationship (SAR) 9 "

- Ow ...

. A , Can
it be optimized ?

1

(/) What are antipyretic agents ? Give gy, oxa;
§

(i) Complete the following . \

NHCOCH ,

HOSO,C] (1) N1,
-

T .
o) H0, 1+ B

(/) What are barbiturates ? What type of activity
O they

show ?
3

(/1) Complete the following

11,80, IIN()./ILRU,
—_— e e —
A ————

sn/Z11C)
B B ansone
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| 1 is Compulsory.
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1. (a) Electronic Configuration of Cu is 3410 %l

2.

(b)

(c)

(d)

(e)

(a)

and not 3d°® 4s?. Explain. 1
2

What are some special properties which
must be fulfilled by the acceptable solutiop
!

of the wave equation? 51
2

Though the radiis of Ag’ is‘ comparable wit,
the radiis of K°, the melting point of Agci
is much lower than that of KCI. Expain

1

2—

2

How Born Haber's Cycle can explaijpn the
stability of ionic compounds ? »1
2z

Explain why PCl_ is more reactive than SF
6

Molecule. 2_1_
2

Write time independent Schrodinger wavye
equation for an electron in Hydrogen atom
Explain the various terms. Name the three:-
quantum numbers obtained from this

1

equation. 4l
2



(c)

3. (a)

(b)

coordinates and polar coordinates.

Write a short note on the following :

4
(i) Radial Probability Distribution Curves.
(1)) Physical Significance of ¥ and 2.
Calculate the Heat of formation, of MgF,

from its elements using the Born Haber's
Cycle from the following thermo-chemical

data: Sublimation energy of Mg(s)= 146.4

kJdmol-!, Dissociation €nergy of F (g)= 158.9

kJmol-!, Ionization energy of Mg(g) / Mg(g)2*=
2184 kdJdmol!, Electron

F(g)/F-(g)=—334.7 kdmol !, lattice energy of
1
MgF,(s)=—2922.5 kJmol-!, s

Explain Fajan's Rules and on
these rules com
character in followi

the basis of
Pare the Covalent
ng compounds :

4
(1) NacCl and CucCl

(i) AgCl and Agl

3 P.T.O.
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(ii) Assign E or Z to following geome
1

isomers !: aj
3
CIH, C CH(CH,), H iy Ph
C——-——"C/H \% \ > /0“
/ \ [ / " t:-_ ( )
CH,OH C1 | / \‘1
. l()

Cl/

(c) Why 1s boat conformation of cyclohay
less stable than chair conformation > ane

J

7. (a) Carry oul the following conversiong (a
three). ngng
(i) Ethylchloride to n--butane

(ii) l-propene to Isopropyl alcoho]
(iii) Propyne into but-2-yne]j
(iv) But—1-yne to but-2-one

(b) (i) Discuss the free radical mechanism :
the chlorination of methane, Ep

3.5

(ii) Explain peroxide effectin case of hydre-
halogenation of alkenes in the presenc
e

of peroxides. "
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Attempt any five

(a)

()

(o)

(d)

(e)

The variation of molar conductivity o dilugjg
n of |
strong electrolyte difters from that of a e, elecyr,
ol

Sketch a diagram indicating the typical variation of
Olgy
conductivities for these two eleclrol)-ues_

State and explain Kohlraushch’s Jaw o independ
e

migration of ions. How does it help ip delerm.nl
"8 the

molar conductivity at infinite dilutjon of

electrolyte ?

KCI-NaCl-H,O system is regarded gag 3“°°mp0n
eny

system whereas KCI-NaBr-H,O system jq regardeq =

4-component system.

The elevation in boiling point is observed when 5 5%

volatile solute is dissolved in a volaijle solvent.

The slandard.electrode potential of hydrogen electroge

is taken as zero at all temperatures.

The standard e.m.f. for the cell reactions -

ClI" + 3H,0 5 CIO; +6H"* +6e- E) = _145v

1 ; _
5CL& +e - Cl P




®)

(a)

(h)

741

Calculate the standard e.m f for the cell reaction

%Clz(g) + 3H,0() - CIO, 4 g}

+ 5e |
The d.issocimion constant of acetic acid is 1.75 »

and

19

AlH.coon =390.6x10*Q ' 'm?mel-!

Calculate the specific conductance of 0.01 M acetic acid

solution. 5x2Y=12"

State Nernst distribution law and with its help explain
how multistep extraction of a solute is more effective
than a single step extraction for a given volume of
extracting solvents ?

An organic acid is distributed between 500 ml each of
a solvent A and water. In water the acid is dissociated
while in solvent A its normal molecules are present.
The concentration of the acid in the aqueous layer is
6.0 gm and in the layer of solvent A it is 0.72 gm.
If the partition coefficient of the acid between solvent
A and water is 0.16, calculate the degree of dissociation
of the acid in the aqueous layer. 7/+S

PEO.
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(")

)

(#7)

Construct a properly labelled phase dingram

Or
binary system A3 from the l'ullm.\mg data

(1) Melung Point of A 1060

(/1)  Meltng Point of B 330°C

)0 .
(i) AL decomposes  al 420°C 1o BIVE a [ia..:
o 'tilil(i o)

45 mol*s B

AB2 has a peritectic al 255"C and the Me

(V) i

71 molve 13,

(v) Lutectic is 215°C and 84 molv, B

No solid solution formed. Also, describe cooling
: Clrve

for 10 mol®s of B.

Describe the sequence of events that lake Slaee %

: tn
the component A (in liquid form) is added yq , Gty
system of two partially miscible liquids B ang ¢ Thes

i £
Derive the relationship between cell potentig) With ag
AH and AS of the cell reaction.

The standard emf of the cell

Pt (s)[H,(g)HBr (aq)|A2Br (s)Ag (s)
was measured over a range of temperature and he daty

was fitted to the following polynomial,

T
£0v = 0.07131 - 499 x 109 (R—-—zgsJ

\2

T
= 3.48 ~6 s
10 [K 298J
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A - k‘,

Using Noprotecting agent. synthesize the dipeptide

GUh - Al \
How will you convert Darabinose 1o Daplucose 9
Write down the structure of ninhydrin comples with an

Q-ammo acud,

—

What s Zwitter won 7 Explain with a suitable example.
JA4324

Differentiate Hofmann s, Saytzef! elimination.

Explain Mutarotation with suitable example.

Arrange the following in the increasing order ot their

acidity and jusufy it .

Br,CHCOOH CH;COOH Br;CCOOH  BrCHLCOON

What is an isoelectric point 7 What happens w0 the

solubility of an amino acid at this pomt 7 43325

6 < ' N
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! Instructions for Candidates

|. Write your Roll No. on the top immediately on receipt of this question paP<”
! 2. [Attempl ihree question from Section A and three question from Section B

3. | All Questions carry equal marks
4. Use Separate answersheets for Section A and Section B
5./ Calculators and log tables may be used.

Section A
o (@ ! Write the IUPAC names of the following coordination compounds.
) | [Cofen)(ONO)C 11CI
i1) | [Pt(NHy)q] [PCL]

i) K[Sb(F)e)

%

v}  Fe(CsHsh b
(b)  Write the formulae for the following complexes.
N Diamminechlorocthylenediaminenitroplatinum(1V) chloride Sy Yol
i) 1examminecobalt(11)-trioxalatochromate(I11) :
(¢) Give reasons for the following: : L .
1) o' coordination complexes are coloured \\’hlll‘; that :l 7:“; - :
i) KOy is intensely coloured even if Mn has 3d" con -:,gl‘fl]ucm‘cd by ligands. 2.5

iif) Absorpien spectrum of a lanthanide is sharp and not

1l complexes? :
What do you understand by inner orbital and outer orbital compP Explain

Q2 (a) h
suitably with the help of one example for each.

rJ



) irical formuld CO(N“J‘){SOABr exists in (WO forms:
A compognd with lhf: cmlf’ red form gave a Prc(.:lpnau, of AgBr with ApNO;,
red and violet. SOII..I“O“ ;‘) | aives no 5l|t'h pmcxpi[ate with ASNOL but gave a
silver nilm}c: The violet E)mn ot;“ aqueous BaCly, barium chloride solutidn. From
\;'\hiw p‘l;t‘Clpllh.lO nn::j::g‘own the sln“""ml formula of the both forms. What 3
these observations, wriie

is this isomerism called? :
Give the hybridization and structure
using VBT g
[FeFq]" and [NiICL)

of €ach of the following complexes by 3.5

What are low spin and high spin complexes? Discuss the bonding in CoFg and 4
at a s .

' jeld theory:
\o(NH2)e]" in terms of crystal field P00 2 o o _ .
‘\E;I(:}Fis’};]lm Teller Distortion? Describe 118 significance in a d’complexes of 4

8. . ;1) with a strong ficld ligand cynide (CN) ion.
((21.1(111 ;:?cd dm::::cﬂh’:,? (:;L]:.;Erczi electrons in the following coordination
jive

netic sach citing valid
complexes. Also comment on the Mag property of each citing

reason(s). ' .
[(‘o{NHﬂ«.]' low spin

M s : 4.5
[Co(NHy)s]™ high Spin

K| FeFg] high Spin

Write short note (any five).

Electronic configurations of lanthanides and actinides

Drawbacks of Valence bond theory

Factors affecting magnitude of crystal field splitting energy A

Catalytic property of the transition metals

Lanthanide Contraction

Latimar Diagram and its applications

Spectrochmical series

Ix25
Sectioz B

Which of the following mathematical functions are acceptable wavefunctions
¥=tanx
Y=g X : g | ) 2
Can “zero point energy™ of particle in 1-D box be zero. Explain with suitable
reasons. 3
State Stark- Einstein law of photochemical equivalence 2
Solve Schrodinger wave equation for a particle of mass ‘m’ ing i
s ass ‘m” moving in a 1-D 5.5

-



Q6 (a)

Q7

i)

(b)

(c)
(d)

(@)

(b)
(€)

Do
OPCI‘illors A ﬂnd B com
A=d/dx and B2 n Mute jf

[ 4
PECTOSCODY diffegy 3
Ce of y and 2 i
on of the "
particle of m

Give the physical significan

q‘f_‘_‘ﬂ‘ IS nofhalizati
“Asin(nmx/1) for Vavefunctiony -
35 '’ moying i Malize the wavefunction 4 g
What are th ke
X € the selectj
diatomic molccul(::l.mrl 1?1?8 i -the Olationa and vibrg; nsitions of a
equidistant lines i rotational spectrum lional tra

d 3.84 cm”! of CO cpows a series of
the bond lenmh of C=0 S tm " apar. Calculalc the mosmhgnt of inertia and 55
What are symmetric >

. & asymmetri :
by l?klng SO; or H,0 as :n cx;ﬂ:::l:ucmhmg & bending moges? Tustrate these k!
Which of the follo '

win . _
\_Nhy (any two) £ molecules are rotationally ang vibratonally active and
) CO, ii) HS iii) N,0

Whal-are‘ primary and secondary processes in photochemical reactions” 3
Explain with the help of suitable example.

Derive Lambert-Beer's Law. What are its limitations? ‘
Write short note (any three)

Frank-Condon principle and its significance

Bathochromic and hypsochromic shift

Fluorescence and Phosphorescence

Photoelectric cells

: ibrational
Effect of (inter- and intramolecular) hydrogen ponding on vibratio

frequency y 3x2=06
Photophysical & photochemical processes
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2. Attempt six questions in all.

5. Three questions from each section (A and B).

4. All questions carry equal marks.

Section - A

dichromale

. l.(a) Explain structure, hybridization and magnetic behaviour of Potassium
including its oxidizing behaviour. :

.. huric acid when:
| (b) Write the reaction of potassium permanganaté with concentrated sulp

g Sl 1 1o ey CESS,
Potassium permanganate is in excess and when sulphuric acid is in €

: s ith sodium
(¢) (i) Explain the basis of qualitative identification of suphide ions W
nitropruside.

(i) Describe the preparation of hexaamminecobalt(111) Ch'f’"?c'
4 (45, 4. d)

cts as an electron
2.(®)\sing the molecular orbital diagram of carbon monoxide.chlain why it a

e
doner and acceptor through carbon and not through oxyg

: i ¢ redive than benzene.
{b) Give weo reactions of ferrocene which show it 1s mor

. ﬂf‘ﬁo

_—




R
(¢) In which orummmmllu
briefly.

(*CsH)sFe o (1-C3H4),Co oxidation occur easily. Explain

(4.5,4.4)
varfation

of carbon. frequency in the
3. (a) Explain, giving reasch ade: [Fe(Coy,)> n-oxygen stretching frequency

T
followin carbony! comp
2040 ¢m

" 1790 em % [Co(COYJ 1920 em''; [NI(COY]

»

Free Heme is oxidised but HaemOBIobin is oy oxidised by dioxygen. Explain it.
(b) Free v

) Write short note on Chl‘“"'y' chloride i"“‘“diﬂﬂ its preparation, structure and chemical
(¢) Wr

propertics.

1, () Diseuss trigger mechanism

(4.5.4.4)

for COPerativity of oxygenation of Haemoglobin.,

(b)Two different structures are CONSISIENt with the 18 electron rule for Coy(CO)y. How

will you predict the structure ON the basis of infra red spectra

(¢) Where and in what forn

Note: Attempt any three questions,

QS5 (a) Using Woodward-Fischer rules, cal
following compounds:

i
O\ﬂ %

0}
Base value =253 nm  Base valye = 21 I'_nm

(b) E!plliﬂ the folimving ferms:-
(1) Finger print region
(ii) Chromophore
(i) Auxochromes
(iv) Bathochromic Shifs

1 is iron S1OTed in the human body? How is
sites to the sites for incurpmllion Mo haemoglobin ?

studied?

it taken from the storage

(4.5,4,.4)
Section - B

culate the Ay (nm) of UV absorption for the

ot

Base value = 215 nm







:h:tq

b) Compare the basicity ofplfﬂd‘" With that of pyrrole and justify sour conclusions on the
(b) Comp

| . basis of their structure.

(¢) Complete the followin

« (), 2
N
.80«1

0 CO o= 't
(W) @
B

el (any o)

o e

-
I

Q

CHyCO0L Al

W HONMCSL 5

O

(6,2.5,4)




