Total number of printed pages—12
1 (Sem-3) CHE
2024

CHEMISTRY

Paper : CHE0300104
( Chemistry-III )
Full Marks : 45
Rimer: 2 houré

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

- _Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
O AR Oed ferdd 2
(i) Which is a stronger base, NG o Wi 2
(S WS @R ©F, NHs (| NF; ?

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

Lil ~9I® &g 723 | (9% (7 '9eT)
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(iii) Identify the aromatic species among-the
following :
o PTIES [oese @W@B‘f T 29
1@31 & P4l ¢

A ||@ é

(iv) Mention one advantage of using PCC
over Jones reagent in oxidation . of
primary alcohols.

2ifBe) ez Tiael [T e fiewes
woe PCC 3 by el Braydl <5 |

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

el SR ReRe IR @bl ARl
olrlel B 41 |

D Answer any five of the following questions :
: 2x5=10

woTe 73l RIS Rgple #A5ere Teq o 3
(i) Arrange the following oxyacids of
chlorine in increasing order of their acid

strengths in aqueous solution and give
reasons for your choice :
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et frdll 5 Rl s feweg fides ok e
431 WIfEs SR Tae e S| S CorR
ToTq el wreffa ¢
Hclo,, HCIO,, HCIO,, HOCI

(@) Which one is the strongest acid among

HySe, HyS and H,0? Give reason.
_ H, Se, H,S 9 H,0F @W‘Bﬂa—:{ GfRG ?

e vt |

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

follows :
25 gt Tivee wﬁh é‘@w
faat w&a g

2,6- dlmethylpyndme > 2- methylpymdme > pyndme

: 4 H@Wever ‘a reverse ‘order of base

: Ugstreng{ths is observed when - they are.
- teacted wu;h BF;. Explam : :
WW BFA s RiEaR cras wa?w
SO ST @ AfefEe 57| ikt 9 |
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(iv)

(v)

(vi)

Calculate the value of E, obtained by

combining the following two half-cells :

weTe Al SRR 1 e S (AR (P
EZ,, 96 901

Zn (aq) +2e =Zn(s) E°=-0.76V

Ag*(ad)+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 51 BeRd (1 Ags #&1 Ag? ?:a
TiRe, (POl elfEF TorTs 79

“Tropylium bromide has unexpectedly

high dipole moment.” Explain the
statement by using concept of
aromaticity.

“FollRfRm auReR PR @ =
seielifFeeid @R 7 92 Sfen G EtRG
HEE AT G < |

Suggest a chemical test to distinguish
between the following compounds:
Write appropriate chemical reactions
wherever necessary.
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- o Al (IR WieTe i<y SiEmRe « b

PRl Riam s frm e
A ACATT 1135 I Rdaam B

s B

(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.

“TDI ([FRISEIIRG S 577 TS s19® Kl
TS | 3 GRS GO ST Sigd 2 S SIG!
- feifte 23 1” e wee g vl
WMWWWWWl

(viii) How would you define the ebullioscopic .

(ix)

constant (Kp) of a solvent ?

g5l TR TOERE THE &5 (Ky) I
(FCMCE H9IKoIE1 2 '

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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@:@W@WW@%@W
@ ieTe el afevy TA" @9 609 HAfRTCs

180 (ol o |

Explain the phys1ca1 s1gn1flcance of
fugacity.

EICIR] ﬁﬁ%ﬂ&ﬂﬁﬁﬂﬁ@l

 Answer any four of the followiﬁg questions :

5x4=20

o] [Rieiee bifbis el il ¢

0

(@)

(b)

BrF; undergoes autod1ssoc1at10r1"

as follows :

Wt M3l 40l Brisd SR 90 8
OBrF, = BrF; + BrF,

Explain how SbFs acts as an acid
and KF acts as a base when
dissolved in BrF; solvent. 3

BrF; @ss SbFs¢ dfzw f&pitel =i
KF 4 (%5 [2b167 (peewes Tzl <o =il
4| ‘

What is a solution of ShFs in
fluorosulfonic acid (HSO3F)
known ? Write the reaction that

undergoes when neopentane is
dissolved in it. 2
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)

(@)

(b)
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RN ARG (HSO5F)® ShFsS T
& fepitel st T2 TS Ferel S wdige
T R @ ffeFmest Fr

Demonstrate the levelling effect of
solvents on acids or bases with
the help of examples: Have the
acids HCIO, HCl H;50, and
HNO3 same strengths in acetic
acid solvent ? S

T OF FEHE @9 RIS (GI0SHR
o Svizaarz (meedl | «felor s
ws© HCIO4, HCl, Hy;SO4 %
HNOsZ Sig9! s ifae1?

On the basis of hard-soft acid~basé

(BSaB) theory initetpuet (the

following reaction : : 2

- - @feT-FEE (HSAB) ©&

e were fral REich! i <5 3

BF,H™ +BH,F" - BF; + BH;
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(iii)

Determine the reduction potential (E)
in a solution with pH of 2 and in which
the concentration ratio

| Mn* |: [ MNO; | =1:100.

MnO, (aq) + 8H" (ag) + 5e” = Mn”* (aq) + 4H,0(1)

3 e [

[Given that, T=298K; R (Molar gas

constant) = 8.314JK ! mol-!;
F (Faraday constant) = 96485 C mol]

[Mn*]:[MNO;]=1:100 &% wipires

- 9IPOR W% pH =2 I@ & GO [oRe [ex

Al <A1 |

MnO; (ag)+8H" (ag)+5e” = Mn* (ag) + 4H,0(1)

Bl 5l

(iv)

[ ©it2 (@ T'=298K; 5T (5% &<
R= 8.314JK 'moll; (70T &35
F= 96485 C mol1]

Explain the arenium ion mechanism of
aromatic electrophilic substitution

~ reaction. Give fwo evidences in support

_6f the mechanism.

Sth=5
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(v)

(vi)

(A) m
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O

G EEgReT afogis [Rid e
RIECRER SRR RCERFRI SR R0
TR BIRC AEST 7o 2w |

Complete the - following reaction and
suggest a suitable mechanism :

ool RIEFHGT T2 a1 Wiw @B Tow
fernifafem ommed i ¢ o

Cl
KNH,

NH;
el

Complete the following reactions :
1x5=5

weTe Rl RfFaemz ) <= ¢

=

1. NaOH

9'e0;
3: H,0"

OH
selol

W
v

NaOH

¥
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o
(C) (\/[/Lk PhCOOOH
NHoNH,
o) \ KOH i
. NO, conc. HNO
(E) nc 3- L
; _ conc. H,SO,

(vii) What are ideal solutions ? A solution

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

ol T fie A9 40 We Aol A A W

B <51 ¥4 319 A IS AR AE |

| QoA AT SN 60 1T T A DS
Wiﬁ{qﬁﬁ%zﬁmﬁﬁﬁ B JoTR

BRSPS SR w0

(vuz) Derive Gibbs- Duhem Margules

equation.

eﬂ@wm@ﬁﬁ FNEeCo! elfowt 4 |
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Answer any one of the following questions :

10

Oeld [eplca 9b) m@wﬁfw

(1)

(1)

Describe the bonding in complexes,
[CoFg]3~ (paramagnetic) and
[Co(NH3)g]?* (diamagnetic) with the help
of valence bond theory (VBT). Briefly
discuss electroneutrality principle. :
4+4+2=10
[CoFg]3~ (SpEH) ©IF [Co(NHs)e]3*
(S FS ) Sibel (9D A @Sl Az
©gq (VBT) H2iEs il 54 | 53¢ faureesrel
STCH! e |
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 reducinig an aldehyde to a
primary  alcohel. Bxplain. the
mechanism involved in the reaction.
4+1+1+4=10

el e [ieae awfbaze &
fobaece @ AfFn TR w91 gy
iz 9oy e e R e
fral | =iTTE3T «Bis 2iEwiS] Qereesics Risike
SR o OB e qi T @3 Riems
wivw (7 4 T
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(iii)

()

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 ? 35 A=)

Wﬁqmwﬁfﬁmﬂqﬁﬂmﬁswmﬁﬂg
T AT G AR (O T A
aﬁwwnwﬁwamﬂwﬂwﬁ‘r
BRE TN ©F (FEHCS [0 =49

If an ideal solution is formed by mixing
ny 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. ‘ o+5=10

I SR oW AS ny o S Gl S

B3 np =1 W2e1iE GO o w9 e 41 73,
el ST 3@ =1 ARIETT (AG,,,) M 2wt
ST BT | (36T (@ AG TFTOT T
L0 JAG CAMIR e @alikk W 29 il |
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