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full marks for the questions.

_Aﬁswer either in English or in Assamese.
1. Answer the following questions : 1x5=5
Ool SRR Oeq Tl ¢
(i)  Which is a stronger base, NH; or NF3?
(I e (@2 S, NHy (1 NF ?

(i) Lil is not soluble in water.

(True/ False)
Lil Ai® wdgs 7g3 | (% 7 @e).
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(i) Identify the aromatic species among the

following : '
e (9T fCoge @ HEes G E T 29
e 1 ¢

2 oGO

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

WﬂWW@ﬁWWﬁW
Oe® PCC I b AR @t‘%{'«’lﬁﬁfl

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

WA SlaTe [oiee TS Obl ahalRE
it T 94 |

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

wote Rl e Rz sl es i g
(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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(i)

weTs il 3 e SR RwTE Frées ot wqw
OrET! SIfES SO Taase FCSl S (I
Teq el weial 8

HCIO,, HCIO,, HCIO,, HOCI

Which one is the strongest acid among
H>Se, HyS and H;O? Give reason.

H,Se, HyS W% H,OF (6 SiIoy Gfew 2
19l weeia |

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

| 95 SMifes SR FIS R SHON &F 9o

499 3

CH; H,C

2,6-dimethylpyridine > 2-methylpyridine > pyridine

However, a reverse order of base
strengths is observed when they are
reacted with BF;. Explain.

. ORite BFEE (te RiER (Fa9 FRFR

CEOR S @ AR 23 | Fi 1 |
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(iv) Calculate the value of E_,, obtained by

(v)

(vi)

combining the following two half-cells :
wore WHl SR 7! RIS PN (AR PI
E?2, Si6 <4l | ;

Zn* (aq)+2e = 2Zn(s) E°=-0.76V.
Ag'(ag)+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 *Rl Ag G5 [R&isd & Agd 7/t Agh (a1
G, (P! A FOrTs 2q?

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

statement by using concept of

~aromaticity.

“GARTIN g Re faCTE ST T
wEeieeE @Rl 92 Sfetn e EhiRb
HFell 2 GIRT 4 | |

Suggest a chemical test to distinguish

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.

“Uo! RCTEAG2I2G e 7q a9 #15te [ig

| G2 Al B SIE SR T S ST

Roiffe = 1” 3w FEte @[ Iohe
fRieFs! &1l s RiEER S8 Sy 51 |

(viii) How would you define the ebullioscopic

(i)

constant (Kp) of a solvent ?

95! TRFT TEENRTF O &1F (Kp) I Fcea)
(FCMCE S9[CoIE] 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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’ .'Wwweﬁﬁﬁﬁﬁﬁw

' @W@&Wﬂfmamwmaﬁﬁaﬁ’

180, cot avs| Rme

(x)' Explain the physmal srgmﬁcance of
fuga01ty .
qgenﬁs%a c@ﬁ-@ testf zmr =

, ~

3. Answer any four of the followmg quesuons
5><4-20

ﬁ@ﬂﬂfﬁfﬁﬁ?@@?ﬁ‘ﬂ“

() - (@) BrF3 undergoes autodlss001at10n
as follows :

oo fal €90 Bris vsﬁmw 05 3
2BrF = BrF; + BrF

Explain how SbFs acts as an acid
and KF acts as a base when
dlssolved in BrF; solvent. = 3
Bri; BRES SbFsd ¢fRG fHisl o
KF Q173 f2510s! (Rca &l 303 91
A

(b) What s 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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TN sﬁf@ (HSO;F)® SbFs3 &3
3 fRpiCe! &1 T 2 2 ezt wdfige

asﬁzm:af%s mﬁssammu

i) (@)

Demonstrate the levelhng effect of
solvents on acids or bases with

gthe ‘help of examples. Have the

acids 'HCIO;, HCI, HzSO4 and

HNO,; same strengths in acetic

. m

acid solvent? - | 3
T I TR €IS TR (FTORR
formt SRz oTqedt| afefEE @fee
%RFS HCIO,, HCI, HpySO, W%
HNO;3 SWel 3 ARRT?

On the Basis of hard-soft acid-bése
(HSAB) theory, interpret the

. following reaction : : 2

Ffo-FE Gfes-FeT (HSAB) o)t
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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; (ag) R FT (ag)+5e = an*‘(aq) +4H,0(I)

E° =+1.51V : :
[Given that, T=298K; R (Molar gas
constant) = 8.314JK 1mol™!;
F (Faraday constant) = 96485 C mol™1]

[Mn2+]:[MNo;]=1:100 R ST
SO o6 pH = 2 T w3 B Raie fed
sl < | il

MnO; (ag)+8H" (ag)+5e” = Mn* (aq) +4H,O(l)

E° =+1.51V _
[l Wz @ T'=298K; W& (o7 &5
R= 8.314JK-1mol-!; (AT &7
F= 96485C mol-]

(iv) Explain the arenium ion mechanism of
aromatic electrophilic substitution
reaction. Give two evidences in support
of the mechanism. " 3+42=5
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G Bt afogien R R
i TR @ o | « 2 oraifE afeow
T[T AT 7o @stiel T |

(v) - Complete the following reaction -and
suggest a suitable mechanism :

weE RfEAG! 7d 39 oiF 9B TR
fraiffem o@ee [ 8

Cl
KNH,

NH;

Y

-30°C -
: A(vi) Complete the following reactions :
: 1x5=5

1. NaOH

‘A ==

3. H,0"

N,*CI"

A ol A-‘Jrf_‘_,-'..
| OH  NaoOH -
(B) ) —>
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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
o wE 52 AT 40 T *ORH 45 A TIE
BT @bl T 23[ AE (IS ARNRES AT |
or® AT 5 *I*] 60 | B SIS 2! I
el 31 4R Rum A oie Rem BI IR
BI7 Sl 9l <4 |

(viti) Derive Gibbs-Duhem-Margules

equation.

TiR-Gres-&fg ATEen! Afewt 34|
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: A. O/ | BN\
NHzNHz . { #F &

) KOH J " ’
conc. HNO, N # po

NO,
(5) C{’ -
conc. H,SO, :

(vii) What are ideal solutions? A solution

4.

Answer any one of the following questions :

10

o [ @by esiE Oes fordli ¢

()

(i)

. primary

Describe the bonding in complexes,
[CoFg]®- (paramagnetic) and ,
[Co(NH3)g]®" (diamagnetic) with the help
of valence bond theory (VBT). Briefly
discuss electroneutrality principle.
4+4+2=10

[CoFg]3~ (SMEEFR) WM [Co(NHz)p)3*
(SIARE ) Gibel (5B I @eyol e
wOgd (VBT) AT 11 51 | 50 [Rggeer o]
F@CH! I < | :

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
v aote @ AlFw e w9 @ e
Rzl G5 NS ReT (e Rfeie Suise
31 | GEIC2IRT BiF AR G egete ReiRs
ieq #4 ol feRes aF 7| @3 Riee
wige (7 4 R B
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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

= LI determine molar mass of a non-volatile

% solute from osmotic pressure

measurements ? 3+5+2=10

7 P i ] biel feiee 5 e 2 @Bl &Y,
</ T G B AE (O T ATND!
- offSR | FATAL BIPE WAA o[ G5 SRl
QRS WAl ©F @S W[ FiEare :

(iv) If an ideal solution is formed by mixing
na moles of liquid A and np moles of
liquid B, derive an expression for Gibbs
free energy change of mixing (AGmu-
Show that AG,;,is minimum when the

mole fractions of the two components
are equal. 5+5=10

o sETl swie AT ny T O SEr owie
B ng Ve Wz <6l o w1 2 9 =,
Tt % & I ARG (AGyyy) AR LM
~ JIFCH! Sfenedl | (TSR (& AG i TTOH T
(A GEAD! SAMAR 3 B3 A 27 /o |
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