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CHEMISTRY
[HONOURS]
Course Code : CHEMQH-CC-T-OS
(Inorganlc & Physical)
Full Marks : 40 Time : 23 Hours_ '
The f igures in the right-hqyg margm indicate marks

their
Candidates are required y, give their. answers in
own words as far gs p,«actlcable

GROUP-A
] ‘ : (In°l‘ganic)'
| . Answer uestions:
1 SWer any one from e ¢o[jowing 4 1x1=1
a)  Explain why methylamlne is more basm than,
ammoma
‘ dard
b) . What 1s the dlfference between stan
| potential and formg potentlal
5 tions:
AIISWCI‘ any two of the fonowmg queS 2)(2"4
- tant,
a) Explam: Desplte its higher dlelectrlc .conso
fewer salts dlss(,IVe n liquid HF than 10 H,
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'b) Wh}’ iodide salts more soluble in hquxd SO,
‘than are salts of othel- anions.

c) ‘.erte a note on alltoj’oxldatlon
'd) Why BCl, a better Lew1s acid than BF..
3.  Answer any one ﬁ'°m ﬂler'fo]lowmg questions:
o 5x1=5
ca) ) Considering the following E° values
predict Wmclﬁ»Would react with acid?
A'IAE =) pop; E°=12 and
C'/C; E *23 volt.

ii) Aqueous s°l“tlon of Fe** and Fe?* ions,

shows the P_Otemlal +0.70 volt. Taking the |

E’ value OfI"efl‘é[Fe2+ as +0.77volt calculate
the Fe*'/Fe*

Rtio.in the solution.

der of ac
or ld“}' Hence. state how can you
ure
mEasure M Telative strength of those.

HNO._ 1
HCL FR% K80, HCl0,, HBY

if) Balance the eq"‘*ulon by oxidation numbef
method. .

MnO,+H |
K 0~ MnO, +KMn0, +KOH

3 lZ/CHem. , (2)

iii) State the dlt’ference between valency and
- - oxidation Duaghe,. 2 +2+1=5
b) i) Arrange the following in the increasing

iii)

CH,CI COOH is 100 times stronger and
CCl1,COOH is 10,000.times stronger acid

than CH,COOH.— Explain.  2+2+1=5

4. Answer any one from the followmg questions:

LY

10x1=10
What is the 'fundtion of salt bridgé, in.

' galvamc cell? -

leen CO3+ +e = Co2+ E°—1 81V

‘Fe2++e Fe’*E°—077V
" Write appropnate redox reaction.
~ Give the representation of a galvanic cell.

- What are metal jon indicators? Explain its

role in complexometric titration.

‘Why pH is an important factor for

. selecting an indicatorina complexometric.-

b i)

titration? 2+2424+(1+1)4+2=10

Discuss the apphcatlon of HSAB
principle,

- Onthebasig of Ostwald theory explain the -

. working of pp o olphthalein as indicator.

iii)

iv)

312/Chem.

What are hard and soft acid and bases

What do }’Ou mean by superacld'? Discuss

 their
cha"aCtenstlc

- (3) ~ [Turn Over] |




H,BO, is a weik acid in aqueous media but <ROUP-B
it acts as a strong acid in H,SO,. Justify. ' (Physical)
. 2+2+j+(1+1)+2=10 5.  Answer any one question from the following:

1 . C1x1=1
Why HF is apoorer solvent than water? N | | 'y
. , a)  Write the expression for entropy changes 1n an
Discuss the factorg that affect the strength ; :

¢ . isothermal reversible process.
of oxyacids. ;

b)  Define the order and molecularity of 2 reaction.

The solution 0fNH4CI is weaKly acidic but 6.  Answer.any two questions from the following:
it becomes stongly acidic with addition - 2x2=4
of CuCl, or forma]dehyde—Explain. - B

a)  Show that the tota] entropy of the universe

iy) Many OIganic synthetic reactions can be : always increases for an jrreversible process:
easily carried oyt in Jiquid SO,—Explain. , b) Write down the criteria of spontaneity and

) Calculate the equilibrium constant of the - ' equilibrium for g, 1, mical reaction.
reaction. - : | | c) Distinguish bet‘%‘-‘cﬂn 3 pr’irnai'y and a secondary

kinetic isoto
oMnO;+5HC204 +6H* = oM +8H,0+10CO, - PC effect.

7.  Answer any one qUestioy, from the following:

- (Given, E? for 2Mn0;an2*=+1,51 V, E° S §x1=5
for COz/HzCzO4=_0.49V) ] a). . Derive the rate equation for the hydrolysis of
2+2+2+2+2=10 ester in presence ¢ gilute Jcid or alkali and

explain that rate equation follows the

34+2=5

pseudo-first Ordey (opdition.
b)  Write down ¢,
| " the o

stulates of the collision
theory of Teactjoy,
r

ate the final rate
reaction
3+2=5

. ates and St
expression for Bimolcculas gaseous

explaining g the terms nvolved:
(4) _ 312/Chem. [Turn Over ]
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¢) State the conditionsand derive the expression
of Joule-Thomson effect. Why the cooling

effect is observed for the real gases only.

§.  Answer any one question from the following:

a) 1)
i)
j11)
iv)
312/Chem-

B O |

3425

10x1=10

Show that for 3 first order reaction, the

time required for 99.9% completion of -

the reactionis |( times the time for 50.0% .
completion.

One mole of o jdeal gas expands

reversibly from 5 yolume of 20 dm? and

temperature 208 ¢ o 5 yolume of 35 dm®

‘and temPeTatue 290 K. Assuming that
Cv=3/2 R, caloyjate the entropy’ change

fOI' thf: pFOCess‘

Write any Ohe of the Maxwell relations

iscuss i e o :
and dISCUSS s ppyyioa interpretations.

Explain the thetmod:\ynamically and

- ~eticall
kinetica y C0ntro]jed reactions with the.
help of enerey Profile diagram.

2+2+3+3=10

(6)

b)

312/Chem.

iii)

The rate constant for a second-order
reaction is 8.00x10-5 M~! min~'. How long
will it take for a 1.0 M solution to be
reduced to 0.5 M in the reactant? How

long will it take from that point until the

solution is 0.25 M in reactant?

Derive the final rate equation of an enzyme

_catalyzed reaction in terms of the initial

concentration of the enzyme.

One mole of nitrogen gas is mixed with
three moles of oxygen gas at 25°C to form
a mixture at the final pressure of 1 atm,
the initial pressure of each being also .1
atm. Calculate the molar entropy of
mixing. . 3+5+2¥10

(7)



