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Explain the Rutherford’s solar syste: Atom model, Why itwas necessary to

modify? O .
State the postulates of Bohr atom model. With the help of these postulates
. - (1) s 1
derive the equation v= &) =y~ © Where the symbols are of their usual
: nyoony -

meaning. ‘
What arc the four quantum numbers? Write down (heir physical

- . ! //
significances.

Calculate the wavelength of light emitted from hydrogen alom for the 1
clectronic transition {rom cnergy level,n=3ton=2 using K= 109600cm’ .
ory deline the ternis.

In conncction with tlc molccular arbital the

i) Bonding molccular orbital
ii) Anti-bonding molecular orbital

R

i e
£.CCiTon

IS cnoing
iv) Anti-boading gicoutn

For the formation of Na and Oy mo:ccu.ds

(i) Draw the molccular orbital diagrams

(i) Write down their molecularclectronic configurations -
(iii) Caleulate the bond orders and L
(iv) Comment on their magnetic propertics

Explain SP, SP* and sp’ hybridizations taking cxat

atoms respectively.

unles of Be, B and C
1 )

Discuss the “clectron sea model” of metallic bonding. Based on this model,

explain whythe mctals arc
i) good conduclors of elec
and ductile. ‘

tricity (i) good conductors of heat (ii) mallcab

Comparc the propertics of clectrovalent and covalent compounds.
rolectrovalent, covalent and

Explain with cxamples, the formation ole
coordinate covalent bond.

heat of reacuon” 9 Pyiablisha relation

. at constant volume.
from standard heat ot

What do you mean by the tlerm h
between heat of reaction at constant pressure and i
How could you calculate e standard heat of reaction

formation?
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¢) The heatof peutralization of a strong
nearly the same in ail cases- Explain why? o

.5 d) Calculate the Heat of formation of benzene al 1250 i thie hieat ol
3 combustiion of benzence, curbon and ‘nya;ogu arc — /bO 8, -7+.05 and
g A
3 -68.32 keal rcspucuv cly at25 °C. 4
]
i 5. a) Derivean cxprcssxon for the clevation ofboiling noint of 2 liquid whena

non-volatile solute is dissclved in it and explain how would you calculate

(e molecular weight from the clevation of boiling point. 5

b) Staic e laws osmotic pressure and explain QoW s iaws &l closely reiafed
) 5

to the gas laws.

¢) The molccular weight of a water so! uble non-clectroly

Computc the boiling point if the solution contains 24 ¢

ot 1 A T st s O 770
o of watcr at atmosp 1eric Pressuie (K000 Sorwater = U705,
o i R (IN1C8 y

nd “molceularity’ of @ reacuon 2

6. a) Differentiate between ‘order’ ¢ ‘
At of a first order reaction and derive
6

b) Deducc the cquation for the rate cons
1c expression for hal [f-change

) prlmn) why a first order reaction is neve: completed 2
d) Inafirst order rea wction half of the reactant is decomposed In 1000 seconds
he reactant bs ieft? 4

How long will it be until only one- third of the

7. 2) Statc and explain ihe law of mass action and derive tie relation between A\p
A ‘ 4

and K.
b) Explain how the cquilibrium constant t changes with temperature?

w,, -t i &) - AT
L constant or e reaciion

¢) Decrive an cxpzcsmon for the cquilibriu

N,O4 =2NO,{s) in term of partial pressures. 4
\ :
. - . P . JRURY .
d) Five moles of PCls were found Lo © be 60% dissociated ut 2277C na vessel of
o )
4

5-litre capacity. Caleulate Ky and K. for the reaction.

M 1 }1 1 M N 1
8. w How would you cstablish the p''scale trom the 1on procuet ol purc water ¢

25%C?

ici ol the following

b) How many phascs and components arc Preseit i cachi
systems? 3 .
(i) lee, water and steam are in cquilibrium.
(if) A mixture of oxygen an 1d nitrogen 7asses ‘
(iii) Aqueous solution 01 NaCl.
¢) Write at lcast on important usc of the following inert gases. 4
(i) He (i) Ne (i) Ar (iv) Xr
d) Give an example ol cach of the following Important organic reactions. 2
(i) Substitution (1) Addition (ni Elimination (1) Rearrangement.
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(b) Describe brielly the cxperimental details of tl
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There are 8 (cight) questions. Angyer any 5 (five) questions.

1. (a) Give experimental cvidences that 6
i) the nucleus of an atom is positively chargcd‘: i1) the nucleus of an
atom occupics a very small volume and iii) the electrons are negatively
ccharged and they occupy a vast space surrounding the nucleus.
(b) State Ratherford’s solar system atom model and explain the reasons
for modification of this model. . 4
(c) Writc down the clectronic configuration of the following
() Mg*? (i1) Cr (iii) Sc and (iv) Ar
2. (a) Statc periodic law. Classify the clements of the periodic table on the
basis of the clectronic configuration. ‘ 4 .
(b) Discuss the variation of propertics of the clements within groups and
periods.
(¢) Writc with examples, the formation of - ‘
(i) ciecirovaient (i, Cova.lnt end (1) Coordinate covalent bond.
3. (a) The heat cvolved or absorbed in @ given reaction must be indepeadent
of the manner In which the reaction is brought about-justify the .
staicment. L 5
(b) How docs the ‘heat of reaction’ vary with temperatuic? Mention
Kircho[’s cquation in this connection. 5
(¢) The heat of combustion of methane is -212 Kcals. I the heats of
formation of carbondioxide and water are -94.3 Keals and -68.5 Kcals
respectively. Caleulate the heat of formation of mecthane. 4
4. (a) Definc the rate of reaction in terms of concentration. 3
(b) Derive the integrated rate laws for the following reactions.
() A —P()2A 7P o 5
(¢) Definc the half life of 2 ~caction and relate it-to reaction order. 3
(d) The half lifc of a furst order reaction is 10 min. Calculate the specific
rate constant. | 3
5. (a) Whatarcihe Colligative Propertics? Deduce an expression relating the
molccular weight of & solute with the lowering of vapour pressurc of v
the solution. | 6
4
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- Pressurc of

10g of urca is dissolved n 10U g ol water. 11 the ve
T

Ol
water at the working lemperatuie i 27.32 mm g, what will be the
vapour prmbmu of the solution?
State the law of mass action. Establish ther
with the help of Lv CLML,AC7
clion.

clation between & K, and i K.
Explam, s principle, the cffect of
temperature and pressurc on the
\z(g) + JH?((’) = 2\113(
What arc the factors that influcnee t

he mathematical ¢g uations
rature.

N 21.4 Keal

she chemical (,Omh_nm m?
that show the relation of

[@]

1

C e
—

Discuss 1
cquilibrium constant to tempet

degrees ol | Axudom

Dcfline the terms phase, component and
Ip ol the phase

Describe the mono component systen witer with the ke
zones in the diagran.

diagram. Show the va rious

How many phascs and compouents aic present 1n cach of i
following systcms?

j) ice = water = siCan

ii) amixtuc of oxygen &ia § ol

1ii) agueous solution of sodium Chidhies

V) saturatsd solution of sodium Clasiisin olniadl v soloerdiom

N .
[
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cvidence of the cxisience of dynamic cauilibrium 1 a saturd ted
1y

solution.

Discuss the mechanism of dissolution of sodium Chloride
show theoretically how the cvoluiion and absorption of heat ari
By Low many Ways ;'o';; Coan CNBIesS LS ereeny SOny
solution?

A solution contains 2570 waleh o0 cliinon Gl
weight. Caleulate the mole fraction o:
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Discuss quantum numbers with tlreir significance.

Write the limitations of Bohr modcl.

What arc the differencesbetween orbit and orbital?
Write the possible values of four cuantum number for the clectron
3" orbit. '

What is a chemical bond? W'ny' docs a chemical bond form belween
atoms?

Explain SP?, $P3 and SP- hybridization with example.

Write M.O. structure for Hea, Na. :

Derive Gibbs phasc rule.
Explain Salient featurcs of phasc diagram of a monocomponent systei

At G —
nrealuiolin

(iii) Ice = water. 5
What arc homogencous and heterogencous system?
Kov and anti Markovnikov addition ol alkene.

Discuss Markovni
Aldol condensation? Give example,

What type of aldehyde undergo
Derive K, and K for the given reaction —

Ha(g) + La(g) == 20I(g)
Caleulate K¢ of the reaction A+D = 2C, where initial conecntration of
A and B is 2 mole/litre and cquilibrium concentration of C is 0.32

molé/litrc.

What arc the differences between order and molccularity?

What is 2™ order reaction? Derive rate expression for 2" order

reaction having same initial concentration of reactanis.

For deccomposition of Acctaldehyde a plot of logK Vs /T gives a

straight linc having slopc-5070K. Calculute L.

Explain exothermic 1nd endothermic reaction (with Hagram) in terms
alc ‘

of transition state theory of reaction 1
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(0)

(c)
(d)

(iive thelr relation.

Deline eathalpy and internal cnergy of a systen.
“he standard heat of formation of CoH,OH(1), COx{g) and H,O(1) arc-

277.0,-393.5 and =285 KJ. Calculate heat change tor the reaction.
C,HsOH(1) +302(8) = 2C0;(g) + 3F20(1)

Heat of neutralization of strong acid and strong basc is nearly samc in
all case. Explain it. -

Compare- sizc of any ¢
periodic variation.

! PR o+ N o
lement M with My, and M with respect Lo

What are colligative propertics? Why are they called so?
Explain VantHofl's law ofrosmotic pressure. o
Define lowering of vapour pressurc and relative lowering ol vapour
pressure.

5 g of NaCl was dissolved in 1000 g
solution is 0.997 g/ml. Calcuiate its molality and molarity.

of water, where density of

(Y]

Write short notes on any 4 (four):

(a)
(b)
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Pyrolysis
Buffer solution
Limitations of periodic ta

i

’ vl A S,
Arrhenius cguaion
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