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CHEMISTRY

Paper : CHE0300104

 (Chemistry-II)
Full Marks : 45
Time : 2 hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.
1. Ansx;'ver the following questions : 1x5=5
| O AT B ot e .
| (i) | Which is a stronger‘b_ase, NH3 or NF3?
(IO BT @ﬁ@a NH; (R NF; ¢

(i) Lil is not soluble in water.
(True/ False)

Lil i afige 7= (8% o o)
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(m) Identify the aromatic species among the
following :

Wcﬁmﬁwmﬂmﬁ‘fm’zﬂ%i’a..

. e

© ‘ :
2od G
(z:v) Mention one advantage of using PCC

over Jones reagent in oxidation of
primary alcohols.

eRie PCC I «ﬂ?f&ﬁat%ﬂ@n

(v) Mention a practical application of
reverse osmosis in daily life.

Al SRae Reifle TR @51 TR

e SE 4 |

~

2. Answer any five of the. followmg questlons
2x5=10
wore il Wi Rt Jivhre Tex frdi

() -Arrange the following oxyacids of
chlorine ih increasing order of their acid

strengths in aqueous solutlon and give
reasons for your choice:
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(i)

weTe Al 1R SRafReg Fides oot mae
mwm%@rﬂmmm
Tew FiFd e ¢

HCIO,, HCIO,, HCIO,, HOCI
Which one is the strongest acid among
HySe, H,S and H,O? Give reason.
H,Se, HyS OF H,OF (I Slgey «f&s?
Preet weeftat |

On the basis of proton affinity, the order
of base strengths is found to be as

: Vfollows :

amw@nmwmewmw
il g s

ST s

2,6-dimethylpyridine > 2- methylpyndme > pyrldlne

However a reverse order of base

strengths is observed when they are.
reacted with BF;. Explain.

WNRITS BF:Y te RiTaR crae wialy
SO ST T iRere 7w | I 911
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(w) Calculate the value of E,; obtained by

combining the following two half-cells :

e Rl SR W e IR Rl (IS
E%, SFR 34

Zn*(aq)+2e"=2Zn(s) E°=-0.76V
Ag'(aq)+ e";——*Ag(s) ©  E°=+0.80V

State whether the spontaneous reaction
involves reduction of Ag* to Ag or
oxidation of Ag to "Ag*.

Ag'3 ¥l Ag Ta1 Reedt (1 Ags W.Ag“ (Gl
TR, CRICH! 2ifert TorEs 19 e

“Tropylium bromide has unexpectedly
high dipole moment.” Explain the

-'statement by wusing ‘concept of
aromaticity.

“Eﬁﬁmawmﬁmﬂfmm: |

eriReeiE @ﬁl”«ﬂi%‘f‘@cﬁﬂa’mﬁfiﬁ
AR RIS Y 1

Suggest a chemical test to dlstmgulsh'

between the following compounds:

Write appropriate chemical- reactions
wherever necessary.’
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(vii) “Two molecules of benzaldehyde react

with dilute alkali. In the process, .one
molecule is oxidized and another is
reduced.” Write the chemical reaction
involved and also write the name of.
the reaction. '
“UH (FEGLITG LA o7 TS Fi5fe i
IR AR 2AfFAS Ol T TR T S SO
e = 1” Tme wIbe @ IRk
Rt &t o RiSFadR 9w S 11

(vnz) How would you define the ebullioscopic
constant (K) of a solvent ?

9Bl TR Terics S =T (Kp) I T
(P SSICBT 2

(ix) From a measurement of the freezing
point depression, the molar mass of
acetic acid in benzene was found to be
180 ‘instead of 60. Why ?
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(x)

Ans_wér any four of the following questions :- -
‘ 5x4=20"

R S oo R IR A TS
e «ffos aftes TaT o3 603 RS
180 colfai a'et 1 e

Explam the phys1cal 31gn1ﬁcance of
fugacity.

WW@Q‘MWWl

wmmwm

[

(@)

(b)

BrF3 undergoes autodlssomatlon
“as follows :

wers fml @0 Brigd ¥R afs 3
2BrF, < BrF, + BrF;
Explain how SbFs acts as an acid

and KF acts as a base when
dissolved in BrF; solvent. 3

BrF3 QSFS SbFsq afee Rpics wis
KF 4 %153 [251tot @eamea fm o it

Bl

. What is a solution of SbFs in
+ fluorosulfonic acid (HSO3F)

known ? Write the reaction that

-undergoes when neopentane is

dissolved in it. 2
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(b)

e tsrrw (HSO3F)® SbFs3 Te%

%Mﬂwm?mﬁmﬁa@w
R e @t Rigrmicst e

Demonstrate the levelling effect of -

" solvents on acids or .bases with

the help of examples. Have the
acids HCIO4, HCl, H;SO4 and
HNQO3; same strengths in acetic
acid solvent? 3

5T HF TR SoTS AT mf%\
Rl BriER (e afife «fkw
TS HCIO,;, HCl, HySO, s
HNOR Sl a8 AR=we

On the basis of hard-soft acid-base
(HSAB) theory, interpret the
following reaction :- 2
FF-ITE GRT-FITS (HSAB) ©%
wigige were fral R g < ¢

BF,H™ + BH,F~ - BF; + BH;
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(iii) Determme the reduction potential (E)
in a solution with pH of 2 and in which
the concentration ratio '

[Mn2+] :[MNO;]=1:100.

' MnO; (aq)+8H"* (ag)+5e¢” = Mn* (aq) + 4H,0(l) |

E° = +1.51V

[Given that, T=298K; R (Molar gas
"constant) = 8.314JK"1mol-!;
F (Faraday constant) = 96485 C mol-!]

[Mn*]:{MNO;]=1:100 @3 S

AVOR WiF pH = 2%@&%%@3@%@ |

Sl T4 |
MnO; (aq)+8H" (ag)+5¢” = Mn® (aq) + 4H,0(1)
E° =+1.51V

[l Otz @ T=298K; YAR (31, &<
R= 8.314JK !mol-l; (F4I(S 4<%
F= 96485C mol-] o

. (iv) Explain the arenium ion niechanism of
aromatic electrophilic substitution
reaction. Give two evidences in support
of the mechanism. 3+9=5
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(v) Complete the following reaction and
suggest a suitable mechanism :
oo REFI T T A @B BT
fraRia omme o ¢

c
KNH,

" NH,3
-300C

(vi) Complete the followmg reactions :
1x5=5

, Wﬁﬁﬁ@ﬂﬁﬂﬁﬂ“ﬁ‘f@g

OH :

1. NaOH

A : =

(A) 2.CO, .
o 3. H 0"

N,*Cr

@ “
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NH,NH,

(D) ‘/U\/ o
o NO .
(B) ©’ ot

(vii) What are ideal solutions? A solution

conc. HNO,
oonc. H2804

.of A and B with 40 mole per cent of

A is in equilibrium with its vapour
which contains 60 mole per cent of A. .

Assuming ideality of the solution and
its vapour, calculate the ratio of the
vapour pressure of pure A to that of
pure B. 1+4=5

aef T 52 AT 40 o1 forel 4y 4 e

B &b &9 TR IR B s i |

WA?TI’EIWW6OIE?IWWWW
‘Wqﬁﬁﬁﬁ@ﬁAWﬁ@ﬁ B3 3™y
BI7R SIS st 1 |

(viii) Derive .Gibbs-Duhem~Margu1es :

equation.
MR- GURA-TSorR ATt iy 2wy

10 '

4. . Answer dny one of the 'follpwing questions :

- 10

oo Rt G5 2R el o 8

@)

)
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Describe the bonding in complexes,
[CoFg]®- (paramagnetic) and .

" [Co(NH3)g)3* (diamagnetic) with the help

of valence bond theory (VBT). Briefly

discuss electroneutrality principle.

4+4+2=10
[CoFg]3- (SRETFR) WF [Co(NHj)g]3*
(SR FRR) Sioe (OB IFH STl TR

G (VBT) TS Jit 1 | 5303 Rgeemiset . -
GB!I A | :

Explain why an aldehyde is more
reactive than a ketone in a nucleophilic
addition reaction. Give one example of -
a nucleophilic addition reaction of an-
aldehyde. Name one reducing agent
capable of reducing an aldehyde to a
“alcohol. Explain the

mechanism involved in the reaction.
4+1+1+4=10

TR aem Riae = iate &
Fo'Tore @R AfFw I T RIS
Ricwicn 9oy AeEa e e Ridrmis Srmsd
| GERIRT GBI ARBAIST ezt RenRs
3R o[ bt ReeeR 9w o @3 Ridmrs
wive (7 I feFmiiEe
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(i) What do you mean by osmosis and
osmotic pressure? Derive van’t Hoff
equation for osmotic pressure of a
dilute solution. How would you
determine molar mass of a non-volatile
solute from osmotic pressure
-measurements ? 3+5+2=10

T O TS bivt IR @2 <ot g,
7E9 T HIOR AR (S0 TFF NI

2fSD1 3R | TSI B Ao 7= B S
TR TR o (@A e sRare

(iv).. If an ideal solution is formed by mixing
nas moles of liquid A and ng moles of
liquid B, derive an expression for Gibbs
free energy change of mixing (AG)-
Show that AG,,;, is minimum when the
mole fractions of the two components
are equal. 5+5=10

M G AL AT ny WA o EE med
B ng Ve [z @bt s wg oo =t o,
el Mz 1@ & AREW (AG,,) I 2o
AT TS | (TYSA A A G ST TS
- 2RI CAMING T SRR T 27 AR
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