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Answer either in English or in Assamese.

1. Answer the following multiple-choice
questions : - 1x5=5

©oTe Al SRR TET e 4 ¢
@/Which of the following ions have the

plwmetw ?
OF (FIFCH! SFAE AN SIffe A2

- (i) NH,
(i) BrO;
(i) SO;
(iv) NO;




\(b/) Primary and secondary valence of
platinum in [Pt(en)2 CIQJ are —

[Pt(en) J V) C‘ifﬁﬂﬁ@ 32 m Comief
(SIS e — (2 e

() 4,4 ) .

B 4, 6 g

q\(lll) 0, 4

Hv)i=2, 6

(c) Number of hyperconjugatlve structures
for t-butyl radical is —

AEINET B EE s i (o ﬁmﬁ%— ﬂﬁm

ARl oz

(i)

(iz)

(iti)

(iv)
\W Which of the following is a state

- function ? ¥

@ W O ©

o (I SRFINS e 2
(i) | Work, w
T, w

S
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() Heat Capacity, C
wivtaifEe], C

(i) Heat, q
99, g

(W) Internal energy, U
RS *fe, U

,.Lej/ Which of the following is s not a Lewis
acid ?

SR (P! 5125 AR w=F 2
() BF3 |

(i) AICL

Ju) BaCl

(iv) SncCl,

2. Answer any five of the followmg questions :
- 2x5=10
oo farrear #por e Tes g
M Draw the structure of the following
“coordination compounds. V2x4=2
@ Tris(acetylacetonato)iron(III) o
i Hexabromoplatinate(II) Oyt -2
| \(uﬂ/Trlammmechlorodlbromldoplatmum(IV)

3 chloride
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\(z/v} Tetraamminecobalt(I1I)-y-amido- y-
superoxotetraamminecobalt(III)

©TS R I (MR 5107 S A ¢
() fo=(<biRmafs e ez )

(i) I CABEG(I)

(iii) GRIRFF T TRz Ebam(v) 3z
(iv) - (BFIARRR B (I1)- p-afST- -

B3 0 Gla < 05 (111)
(b} Based on Fajan’s rules give the correct
order of the following : . 1+1=2

) S ‘-
) SiClL, NaCl, MgCl, and AICL,
< (Melting point)

vﬁ’l) B@CO3, MgCO3 and CaCO3
(Thermal stability)

Tl f[fde eoms fofe o wom @simies
Ao @ fefa et ¢

(i) SiClL, NaCl, MgCl, I% AICI,
o (GFERS)

(i) BeCOs3, MgCO; S CaCOjy
(oI o)

(c) “The dipole moment value of a given
| molecule can be used to predict the
shape of a molecule.” Explain.
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“(RIE 9B 9 f2-(3 AR Wi RER FR
YOI WIFRe S S 2 @i w4 |

(d) What is ortho effect ? Explain w1th
example

9 33 e Grmaepz g@ig el

\Le)/ Benzyl cation is more stable than propyl
cation. Explain.

@W@ﬁﬂﬂﬁ%m@qu@|
?meT?WTI

(f) Draw the structure of sig.glet' and triplet
nitrenes indicating their state of
hybridization.

froles O TGS AR oD o R
2209 RS SN [E e

) _ Define intensive and extensive properties
‘with suitable examples.

TS TRIPR Allb S A a1 e
fovat

| (h) What is enthalpy of neutralization ?
~ Give example.

2T LS e &2 Srgae fir
(i) What is residual entropy ?
SRS GG 2
1 (Sem-2) CHE/G 5 | N Contd



\tf’/ Draw the molecular orbital diagram of
carbon monoxide molecule. Mention,

how oxygen has higher effective nuclear
charge than carbon, reflected in the MO

diagram.

T TWHET ST Gl S@RGeR e B9
b s 3111 @2 *fe w7 Bas, wHeR.
Wﬁ?—ﬁ@@mwmm (A FHToE (@R, ™

-

e afewiere targe

3. Answer any four of the following questions :
' 9x4=20

wﬁmmmﬁﬁfw@mﬁm

(@) . State three' rules for the linear
combination of atomic orbital. The wave
function of two hydrogen atoms are

given by y(l) and y(2). Apply the

principle of LCAO to generate the wave
function corresponding to molecular

orbitals-in H,. | 3+2=5
SR SRRGeR RE Newy fofs By
T | (1) O y(2) (=02 96! 23E e

AN O T | LCAO <IST @A Hy
wclawqﬁaswﬁfmﬂww 5t Zate] fefa 4 |
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°
4

e v
(b | hat are carbenes ? Mention about
different classes of carbenes providing
suitable example. Propose one method
for the generation of carbenes.
: 1+2+2=5

i 5 2 Soge Suigadl f Rfen (= S

30 eyl 9941 | i Serlfieq bt oiaied Raw
ol | | |

(c) ind all the isomers of the coordination
compound having general formula
MA,B,C,. Where M stands for the metal
and A, B, C represents monodentate

ligands.

TFTTREE @1 MA, B, Cy T AT AT
s Siege T, TS M WG 49 WE A, B,

C @ TSHErs fFHolres Ao |

(d) Chlorobenzene labelled with 14C at the
position to which the chlorine 1s
attached was treated with sodium
amide in liquid ammonia. The aniline '~
produced was analysed to determine
the position of the 14C label. The results
are indicated below. Show how these
data is consistent with the benzyne

intermediate.
7 : Contd.

gOg |
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$"W Wl (2™ BEe 14C (@re Fa
F LRGP 05w G e S @iz (e
fafe a1 (afes | Beslifre wfafem facsae <R
14C TReR oREe [ 91 afeet | wewe
OO TrEY 9 (2R | @R SUAANZ (AGTIEA
fferat WSl Cire (@ ieas AmgErad, (el |

Cl NH, NH,

© NaNH, /NH3 © ©

() Briefly discuss the electronegativity
difference method for calculating the
percentage 1onic character of a polar
covalent bond with suitable example.

$ RG] AHRS *105] S 2GS 1o
AR TRZ© (2 2 e sty »imfeq
fata Sorge Swizaed (Ice SIS SIS 954 |

0“)/ Calculate q, w, AU and AH for the
isothermal ¢ expans10n of one mole of

q( e/o, an ideal gas at 27°C from a volume of
V 5)"\ 10 dm® to a volume of 20 dm3 against
% /\@ J"“ a constant external pressure of 1 atm.

Q"\ 1 atm 3§ & 9GS 5o Reidits 10 dmd
- TS A 20 dm3 SIFSNE 27°C w sl
(7% A0l TR AN ARO[ AE g, w, AU

o AH 7RI 34 |
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(g9 What is the relationship between
Helmholtz function (A) and Gibbs free
energy function (G) ? Derive Gibbs-
Helmholtz equation. 1+4=5

(ARG FIGA (A) WE (w7 1@ @
(G) T 3797 (% 2 - (2eTizrbe TeaeH! Sl |

(h) What is Joule-Thomson effect ? Show
that Joule-Thomson expansion of a gas

is an isoenthalpic process. 1+4=5
T2 FEIPe (5 2 DY (9T et~ SIS
FANGILTA Al et G 0|

4. Answer any one of the following questions :
10x1=10
oo el (bt 2R Ted frl ¢

| \@/’On the basis of HWm theory,
describe how energy change takes place
' during the formation of Hy molecule.

(ZB5EIE-ETGH TeaE fofee H, 19 51071 TITe
R e #ifiaeH 7w, O1 e o 41

) (i . What  dor yorx mean by heat
capacity and adiabatic process ?
For the reversible ‘adiabatic

expansion of an ideal gas show
that : '

PV7 = Constant,
where, 7= Cp’m/ Cy.m
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(1)

() (1)

(1)

wivieifzel s Fmerl afe e
@i e o1 o (ol SAfEA Tl
YAIRE AE (TS (T ¢

PV? =&, T8, y = Co,m/ Cu,m

Why is C, is always greater than
C, ? Show that :

C, T C, OF [y {72 MYsdl (@ 3
Cp=C, =(oV/5T) [(6U/6V), +P]
o

What is Berry pseudorotation ?

Explain the mechanism of Berry
pseudorotation in PF5 molecule. -

1+4=5
@S Flomgel e PRy s @)
plasgdas fraffa aem =)

Give an example of elimination
reaction that involves the
formation of a carbanion
intermediate. Draw the structure
of the carbanion intermediate. 2

FIEARE NGS! 39 (= G5 Soel

ﬁ%mawqﬁmwmwﬁm
ﬂﬁﬂ TLHA S |

(iii) Cyclopentadiene is acidic in

nature. Explain. 2

m@tﬁwwmlmﬂnwu
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(iv) Arrange the folIowing acids in
- order of their decreasing acidity :

TS [ TEERT SifEe SEeR
SYIFNS WS

COOH ' COOH = COOH. COOH

o

(A) (B) @ (D

(d) (i) What is a carbocation ? Show the
formation of carbocation in a Syl
reaction with the help of a suitable

example. 1+3=4

SO 2 B TogE THIZReR Syl
HEe RS I EoRAT 5707 (el |

(i) Discuss various factors that
determine the stability of a free

radical. | 3
I& e gl e e
IS [ DD F41|

Contd.
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(iii)' Arrange the foIloWings in order

their increasing stability : S
OeTS A HfETee Saapsrs Hial ¢
H H

(&) H3C——~(€,;—CH3 H,C—C—OCH,
@

H, H

2 ' :
HyC—C-CH,: H;C—C--CH,NO,
® @

CH,
o o - |

" b) coH Ol H3C—C|? S

CH,
@ ;
® H2 °
> e » | e
CH,
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BSc 2 semester (FYUGP) Sessional examination /2024

Sub: Biofertilizer (Chemistry Skills Enhancement Course )

West Goalpara College
A IR - L (L
QkWhat is Biofertilizer? | 2
2: What are the advantages of biofertilizers over
chemical fertilizers? 4
Q3 What is the need for using biofertilizers? 2

Q4 Name a few microorganisms used as biofertilizers. 3

Q& How do biofertilizers promote plant growth? Explain
with example. 10

Q& What are the main sources of biofertilizers? 5

£7: Name an important nitrogen-fixing bacteria ? 4



