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2021
CHEMISTRY
( Honours )
Paper-C-J
( Inorganic Chemist)y-l )
Full Marks ; 60 |
Time : 3 hours
) Anqwer all‘questioﬁs

 The figures in the rzght-hand margm |
indicate mar ks

GROUP-A
1. Answer the'lfol'lbwin'.g' . e y  1 x8

(a) Among L1+ Csh Na+ and Rb-r
has maxunum ionic radius.

( Turn Over)



(2)

octah oordinationg the
(b) For cdral ¢ o142

radius ratio (r+/r-) is .

(c) Select the species having the smallest
L Si, Ps Cl’

ﬂlﬂ"*}M
(d) Shape of CCl, is —

radius

(e) The number of eleclrons in 0," is
15 : \“'
v

(/ The oxidation number of Cr in .
K, Cr,0, istTh—. ‘

\soX
(€3] Pl M 20— point defect of its crystals

decreases the density of a solid.

(h) According to VSPER theory the
geometry of IF7 is

arE ek
pondegores U

I-CC-Chem-1 (Continued )

(3)
GROUP—B

2. Answer any eight of the foll;)‘\}ving : 15x8 "
yState Pauli’s exclusion principle.

//L Why PCl,is stable butnotNCl 2., ="

(c¢) , Why ionisation energy of Fluorine i is
{ﬁmore than that of oxygen ?

"(d) Why HF is more polar than HCI ?
" (e) Define standard electrode potential.

| Ly prblock élements includes which
groups in the periodic table ?

(2) Which forces are collectively known

A__—asvan der Waa_l ’s forces ?

. I-CC-Chem-l ( Turn Over)



(4)

(#) DefincLondon forces.

| ?
(i) How can We calculate bond order
) write the Lewsis structure of'H}S()‘_.

GROUP—C g e )

3. Answer any cighr of the following : « 8

(a) Sketch d orbitals. \$w %{( i

L
() Whatdo you mean by Schottky defect ?

(¢) Explain Heisenberg’s uncertainty

principle.

(d) Write the molecular orbital conﬁgu-
" fation of NO+and NO—.

1-CCChem-1 ]
i (Continued )

| y cule.

4. Answer any four questions :’

($§)

7 Diécuss the géOmetry of NH, mole-

as H,S is a

li uid, where
[,0 is a 119 xplaanhyq

\/gm; atroom temperature E

(¢r) NI, has less dipole moment that NH,.

,Why? ’
(/MACI has higher boiling point than
HCI, why ? ’

(/) Mention the bond orders for O,, B,

andN g

(/) Balance the following equation by ion
electron method in basic medium

Cr(OH), + 10, - I+ CrO42’

GROUP—D

( Turn Over)
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( 6) (7))

() What s Semicondyctors ? Briefly

::x plain n-type anq p-type semiconduc-
ors,

(a) Listtheimportant difference betwveen A
an orbit and an orbital. How does the
wave mechanical model of an atom
lead to the concept of orbital ?

(g) What is Markownikoff’s rule ? Dis-

Bohr’s model i i
cl’lSS Its mechanism,

(») Discuss postulates of
\_~" ofatom. Give its limitations.
~ (#) Define intramolecular and inter-

(,C/’z;

“What are p-block ,clemef“s' ? Give
ceneral characteristics of P-block

m.()lecular van der Waal’s forces.
Discuss dipole-dipole and ion-dipole

elements. _
. attractions, -
(d) State Fajan rule. Explain with the
help of this rule, among Licl and
KCI which is more covalent. = - '
() What is lattice energy ? How can it
be determined by using Born-Haber -
cycle ? -
3\
HOE-Chem] o .(C(m'tinued) I'CC-Chcm-I
. E ; : NA-1,200
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Totnl “[lncs e | , l..CC"Chem-II

2021
CHEMJSTRY
(Honours )
 Paper-C-I1
( Physical Cherﬁistry—] )
Full Marks : 60
Time : 3 heurs
Answer all questlons

T he f igures in the rzght—hand margzn
indicate marks.

‘GROUP——A

: 1 Answerthe followmg Rl 1_'><8-

(a) The average distance covered by a
molecule between two successive

COlllSlOl'lS is called - ok o¢
| ?(a,g mWJ{/

( Turn Over)




(b)

32 Dt

(©)

(@)

(e)

@)

(h)

(2)

The ﬂPPTO\\lmate composition of
glass is ’(/})\__\U\ d ey Han e
grigen @it} PEEERL i

Sodium chloride crystal has a ——

lattice. fat-L -
(e,\IN«l
The rise of a liquid in a capillary

tube is due to th
e property of =TT

. Ml,nﬁ"\ .
The unit g of van der Waal’s constant a
oh il efily - _joferar’

is

A mixture of NH," and NH, is a

v foFa . WS Ami (oa/k padvi

The density of i ice is ﬁ——than that

of water. -
A relation between vapou%é\ _

and temperature is known as Sl

' 1-CC-Chem-1I
1 m{ﬁ

09 ‘ Q\NJSNJ 2L
@A(}ﬂﬁ' ’ (&,‘ontl’yued) :

(3)'

GROUP-P

2. Answer any eight of th® folloWiﬁg P L5x8

(a) Define surfaCe‘t'ension-
(b) Wh.a't is absolute; /24 ?
(¢ Define boiiing’poi“t'

(@) Define cc.)mm(‘)h;icl)ﬂ éffeét.
: ( e‘)/ Define buffer cépaCity.

(Q Define unit 'céll'.‘f

(2) Define mean fr'ecv path of gas mole- '
7 cules. :

(h) erte the unit of v1sc031ty in S.I unit.

N

ICC-Chemdl . - Qgc,(&g (Turn Over)
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(4)
(i) Whatis deg® of hydrolysis ?
aW of equipartition of

Q) write the |

“ energies.. .
GROUP—C
3. Answerany eigl

(a) Discuss cleaning action of soap.

/ 4 % -
(b) Why are theliquid drops are spheri-

cal ?

(c) Whatdoyou mean by Diagonal plane

< of symmetry ? ‘ , RS
(d) Whatare Millrindices? ..~/
— ' -

1-CC-Chem-II ] » v((;'ontinued )

of the following:  2x8:

(%53

(e) Write the .charaéterisﬁcs of buffer

" solutions.

(Q Define solubility product.
- (g) Write two values of R.

: (h)/ Write the differencé between ideal gas
and real gas.

(1) Write the ré]ationship between differ-
< ent types of velocities.

() Name the different intermolecular
-~ forces present in the liquid.

GROUP—D
4. Answer any four of the following : 6x4

( Turn Over)
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\\X Q' MO; ¢
pXv oy

(@) How do el gases deviate from (g)-What is buffer solution ? Derive
ideal gas behaviour ? Derive van der Henderson’s equation for acidic and
Waal’s equutiof- ;- ‘e ~ the basic buffer mixtures.

(b) Discuss briefly the structure of water \ (h) Discuss the theory of Acid-Base
gleeule. J indicators using phenolpthalein indi-

] . | cator.

(c) Define viscosity. How it is deter-

, mined? - \‘i

(d) Discuss the laws of crystallography,' 5 \

(e) Distinguish between Séhottky defect
and Fenkel defect.

What are indicators ? Discuss the
selection of indicators and their
limitations. .

\S

I-CC-Chem-II (Continued ) 1-CC-Chem-II ‘ : NA-1,200
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2022
CHEMISTRY
( Organic Chepmistry )
[ Honourg ]
Paper — 1 |
Full Maykg - 66 &
Time +3ihouts
. Answer alj 'qﬁestions -

The figures in the r ight-hand margiﬁ indicate marks

GROUP A
1. Answer all questlons . & 1x8

- (a) Dehydrohalogena‘uon of alkyl halide is an
example of reactlon '

(b) What is the shape of carbocatlon interme-
diate ? -

( Turn Over)




o

(2)

sof mx\mg an cquimolar propor-
() T P(p and L isomers of a compound is

Give® cxample of meso-compound.

11V

v A
? 4 17 ,L\\w)

v _cl= CH:+ HBr 7
(c) CH:™ (complete the reaction)
o

dil. }‘?:504 b

cHeCH g
() CH He (complete the reaction)

What s the role of anhydrous AICl; in the
/) Fridel-Crafts reactlon ?

(h) “’ritc the major pl'OdUCt -

CH;
Alkaline
h——
KMnOx4
GROUP — B
2. Answer any eight questions : : l%x 8
-CC—Chem-1II (Continued)

- CH; - CH; - CH=CH,+HCl

- II-CC—Chem-III

(3)

(a)_What is nucleophile ? Give an example of
~ncutral nucleophile, ~

(b) What happens when ethyl bromide reacts
7 with sodium metal in dry ether ?

(c)_ Assign E/Z configuration : A
. cH S
J H.
\C = C/
7 N ..
C.Hs _ -OH

(d), Draw the enantiomers of latic acid by Fischer
prOJectlon

(e) What do you mean by tnplet carbene ?
il

? | KOH (alo)
A .

B
- What are A and B.

(g) Name the reagents used oxy-mercuration
and demercuration of alkene.

(k) Calculate the angle strain in cyclobutane.

i o
(TurnOv/

| 1
\
\
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(4)

(l? @ + CH,COCI ,_"EE:.IL...- ?

\
Complete the reaction,

5 Justify withreasen. Electrophillic substitu-
o tion reaction in phenol takes place at ortho
and para position.

GROUP — C

3. Answer an}-eight questi‘om . . o

(a) Which among the following is the most
stable free radical and why ?

€] éH:
(if) CHy-CH:
(iif) CH,-CH~CH;

(iv) CH;- (l: -CH;
CH,

I-CC—Chem-1lI ( Continued)

(35)

(b) Canyou prepare isobutane by wurtz reac-

tion ? Give reason, Nt

(¢) Why aniline is less basjc than ammonia ?

—

@

What is sawhorge projeclt«iro;l formula ?
Explain with one example.

(e) Write the conditions for optical activity of
¢ amolecule. '

() _GiveR/S configuration of the following :

CH,

. - | )
T

el

OH

Cl
(i) T—&—pr
: |

OH

1I-CC—Chem-III
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(6)

ite the name of Product obtained by the
® wr;nolysis of But-l-ene ang followed by
0zonoly>
hydrolyslSc

formation jg more stable than
ta Cred con . A
(’}) fcliigse d conformation, Explam.

(i) Writethemechanism of chioriparion o ben-
—" geneinpresence o FeCy,,

() Explainwhetherthe followin, structures are
¢~ aromaticornot. - ' '

® @ ) o

GROUP — D

Answer all questions - 6x4

A What is inductive effect Explain the rélativc
7~

strength of organic acids and bas

€s on the basic
of Inductive effect.

. I-CC—Chem-1r

-(Continued)

A i X e p i ..
A Y. y:

5.

6.

v

11-CC—Chem-11I

G7 )

Or

3+3
Write short notes oy -
(i) Electromeric effec;

. . nism in
(i7) Free radical substjtution mecha »
halogenation of Alkane.

. - 3+3
‘Write short notes op :
(i) CIP Rules

(i) Meso compounds
or
(i) Diastereomerism
(i) Specific angle of rotatio‘n.
Explaiﬁ EiandE, mechnﬁisﬁl with example. 6
Or |

i 6
Write notes on Baeyer Strain theory.

( Turn Over)
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(8)

7.  Explain Nitration and Sulphonation of Benzene
with mechanisn. 3 43

Or

Explain the directive inflyence of various

groups in aromatic substitutiop, 6

[[-CC~Chem-III ' | NA-1,400




~ Total Number of Pages—7 O-CC—Chem-1V

2022
CHEMISTRY
( Physical Chemistry)
[ Honours ]
Paper —IV
Full Marks : 60
T'ime : 3 hours
Answer all questions

The figures in the right-hand margin indicate marks

GROUP - A

1. Answer all questions : | % 8

(a) Foran isothermal process the change inter-
<~ nal energy (AU) of the system is ,
(Fill in the blank)

( Twon Over)



e

(2)

ndﬂrd enthalpy offormntion

(b) What jsthe stt;o
ofs compoun

tioﬂShip between AG AH and

: la
¢) ancxhcf“ rlttempcramrc.

AS‘Mconsﬂ

i eratu
(d) Definc jnversion temp re.

(¢) The pastisl ™ free energy is called
c,

& —
() Whatisthe el of catalyst on chemical
“ equilibrium ?
(g) Between iMNecland IM C6H;,, O, which
< has more boili®§ point ?

(%) Define Van't Hoff factor.

GROUP — B

2. Answerany eightquestions A 1—21-x8 ’

11-CC—Chem-IV (Continued)

] 1I-CC-Chem-IV

(3)

' . i xam-
(a) What is extensive proper® 9 Giveane

* ple.

Ha On)is

(b) The calorific value of SUg2~ (Crz
f combus-

90K J/gm. Calculate its enthalpy ?
tion.

(¢) Define bond ‘energy and write it's unit.

{

(@ What is residual entropy ?

(e) What are the conditions for spontaneous

process ?

\ (f} Give the expression for entropy. of mixing.

(g) For the reaction, N, +3H, = 2NH, |

(8) .

the value of K, is 2 x 1072 Calculate the

value of K,at27°C.

() Why the term, fugacity is used ?
o .

Gy ‘Write two factors affecting the vapour pres-

sure of a liquid.

( Turn Over)
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(4)

v HofT law,
(H Statc Boylc-\’aﬂ‘

-

GROUP -C

tions
3. Answerany ur.'hrfh )es -
(a) Prove AH= aU* ANRT for an jdeq gas.
a) Prove £
(b) Definc path fynction and Give b G

7 ples.

~

(¢) Defineand explain enthalpy of formation,

(G’) > moles ofan ideal gas expands reversibly
and ;sothermally from 15dm? to 50dm?
at 298k CaIculate the workdone by i

gas.

!\H = . .

(¢) Showthat, (%;)T =0 for an ideal gas. |

(/) Find outtherelationship between K, and K.. .
/ -

AC—ChenV (Continued)

(5)

(&) For the Teaction

H, +1, FA_zm(g),kc=3><10"3

b (2)
Caleulate K. for the reaction at contant
lcmp i

Mk Ao
7o+ 7120 = Pl

- (B) Write the expression for the effect of
temperature on equilibrium constant.

(1) Define reverse osmosis.

(), Calculate the elevation of boiling point of
solution whose molality is 0.5 and molar

“elevation constant is 0.62-

‘GROUP —D
Answer all quéstions : 6 x 4

« ( Turn Over) S
&

\
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3] | o ‘
( (7))

<ion fof the work done when
; (press 5 ion ;
4. Derivean exp rgocs expansion isothermally
. undere
an idcal £85

and rC\'Cl"Sibly‘

7. Derj
rive )
e the relation petween molecular weight
e ; )
contaj Pression of freezing point of a solution
NN non-yolatjle solute.

Of "
Or

s cquation. St
ate and explain Henry's law and write it's

ve KifCthfr
appl ications_

Deri
v

5., Writca note ©

" Gibbs-HelthItz equation. i X

Deri | |
6. Derive Gibbs-Dube™ equation. ,
or
Derive the relation between free energy
change and equilibrium constant thermodynami_ o

cally.

1I-CC—Chem-IV (Continued) | ¢ C_ Chem-IV
NA-1,400
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Total Pages : 6 «
‘ 11-CC—

CHEMISTRY
Paper.cc.y
Full Mayky + 60
Time : 3 hours
Answer all questions.

The figures in the right-hand margin
indicate martks.

GROUP—A

1. AnsWer all questions : h | 1x38

(a) Name one metal which can be obtamed
.— by selfreduction method in metallurgy.

(b) What is the conjugate base of HCO,"

— 1on?

(¢) Explam why ﬂuorme shows —1 oxi-
dation state in all its compound.

% v ' ( Turn Over)



(2)

afc the okldatlon "
jould number of
d) Ca urquSO molecule.

which elcment has highest catenation
‘7
(enden®

fvrite the shape of ClF3 molecule.
What S the hybridisation of Xenon in

(g) X CF; i

xane the molecule wlnch is isoelec-
' oo with Borazine.

()

GROUP—-B

5. Apswerany eight - 1.5%x8
(@) Explaln why ChrOmlum metal oxide

7 can not be reduced by using carbon
asreducing agent.

(b) Write two hm1tat10ns of Arrhemus
theory for acid-base concept :

(c), Witetwo examples of Hard acid. "

IZ-CC-Caer-3 ( Continued)

(/) Givetwo examples of XX; ’D’Pe

‘(z) Complete the reactlon

(3)

€S
( Cﬁﬂc a"Otropy GIVC the allotrop"h
VD carbon.

) Write the relationghip
& dard free energy and electroCle

tial.
stable

mterhalogen compou nds.

f
(g) Write the anhydrides o
- HPO. s wﬁg

' (h) Wnte one method of preparatlon of

'M\W‘

/ XCF

- XeF,+H, ? +?7{<zfmrt‘;

. 9 ' erte two apphcatlons of silicones.

HN03 a,nd.

GROUP—C*
3.. Answer any ezght _ 2x8
(a)/What is inert panr effect -
1..-CC-C.1c:n-5 " (Turr Over)
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(4)

en ore and
p). Write the difference petwe

mineral.

/rite two important orgs
q stablc complex
mplex.

/,

&
(c) W

ey lain [Agl,] is
Explamn N
%bul [AgF,) s unstable €0

of copper.

|
|
f
|
f
,z
?
l

nore stable

2+ jon is MO
, edium.

» M y Cu
¢) Explain why. peous m

7 than Cu®"ion1saq

Between HCIO and H
more acidic and why ?

{

@)
(g) Write the structure of HNO, and

Clo,, which is

¥ g RN :

@ What are pseudohalide ions ? Give

£twWo examples. ' .

(7) Discuss the structure of XeF on
basis of hybridisation.

(/) Write any two difference between
P4 Inorganic and organic polymers. =~

(

1I-CC-Chem-5 ( Continued )

(s,
GROUP\D

4. Explain Ellingham

am rther educ-
tion of metal oxide agram fo _ 6

to metal.
Or
- Explain HSAB te its

g e principle and Wr1
applications.

5. Write short note on - 3+3

g)' * Diagonal relationshiﬁ
(i) Structure of bagjc. beryllium acetate
Or

Describe the relative stability of dif-
ferent oxidation state of 'P' block elements.

6. Write shortnoteon: 343

(1) ‘vInte'rhalogen compqmdé :

s (#1).  Graphitic compounds

-

HI-CC-Ciem-5 - ( Turn Over)




Describe the manyfaerure of HNO, by
Ostwald's PIrOCEsSS. Give one property in
which it acts as OXidising agent.

7. Describe the valence bond and molecular
" orbital treatment to €Xplain the structure of
XCF2~ _ - 6

Or

What are PhOSPhazenes ? Give the

preparation and  structure of tri-
phosphazene. | -

C;%m\

3 a6

B4 | \"\7”\
S RS LA
78 ==
L2 K

III-CC-Chem-3
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2022
CHEMISTRY
Paper-CC-VI
Full Mayks : 60
Time : 3 hours

Answer all questions-
The f igures in the rzght _hand mar gin |
mdzcate marks.

 GROUP—A -

1. Answer all questions : 1x38

(a) CH,~CH=CH, +HBr pe’fifﬂ“;f ?

wrlte the ma_]or product.

(b) VVhat is the hybridisation of Benzyne ?

( Turn Over)
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@ write the major prody, ot
ch{i-OH-CH, Z0e Mo,

OH A ?

() CH; T Chcpy

—CH
< pamethereagent, 3

&) Bct\\‘t’gﬂ CH —(y

<
CHAU-VE5, Which i and
tive towards AdN reae tionrnore reac.

) CR-CH-COOH +Br, redpr
?
(k) Namethe reagent ug . .
between H-COOH ai‘(ii %’}‘Iil‘jténoggiﬁh

GROUP—R
2. Answerany eight :

(3)

oride
(b) What happens when ethyl ch;ther ?
# reacts with sodiym metal 0 dry
Give equation,

2

Hi & oy
CHCI/KOH

— 7

write the 1% R

(c) O

product.

w—
(d) How do you prepare secondafg %iv .
hol from Grignard's reagent *

equation ?
A 9
(e) Why is ethanol soluble 1n water ~

7 e
9 Write the TUPAC name of Ox2lic acid
and Lactic acid.

" (g) Whatis Fehling solution ?

(k) Shortly explain Michael-Addition
reaction. : .

TI-CC-Chem-6 { Turr Cver)

&
o i



- (4)

NE
o O _cooH NH/A - Br/KOH
whatare A and B2

(i) HoY do you pPrepare Maleic acid ?
), .

> GROUP—C

3. Answer a1 eight - 2x8
vrite the limitation of Williamson's
(a) zea ction by taking a suitable reaction.

@/Con\'eft Benzene to Benzoic acid.
. ‘ s

(e

Give an example of Bouvealt-Blanc
reduction reaction. :

(d) CHMgBr+ CH3—lCI—OC2H'5"—'+ % |

(9/ What héppens when benzaldehyde
7. reacts with conc. sodium hydroxide
solution ? Give equation.

[-CC-Cher-6 ( Continzed)

(5)

N

"N yle —

. . . L W A e
() Whatis Kolbe's gepmidtreaction? 1

(g) Write tWo methods ofs'ynthesis of
Glycol.

(h) Write down the

i mechanism Of Esteri-
fication. |

‘\ ’

(i), Why Benzoic aciq is more 2cidic
i ~# than acetic acid 7 ‘

~@ (& Complete the reaction with mechanism
| . CHB—CHO + NHon ____}_{:_—7 9
GROUP—D

4. Discuss the preparation of chlorob.e.rlzene
with mechanism from (i) Benzene, (if) Ben-
zene diazonium chloride. 343

Or

How do you synthesize the following
compounds from Grignard's reagent ?‘ 2:%43

111-CC-Chem-6 ( Turs Cver)
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(6 )
(0 cH,-CHO
CH,

[
i CHAC-OH
(i) &3 gn_,

(iif) CH~COOH

g tions wit
mechanism: with

343
(i) Friesrearangement

¢ i
(ii) Reimer-Tiemann reaction
/

OI'

Write one method of Preparati i
epoxide. What happens whe% ;ﬁ;?ei?g

ide reacts .
epoxide reacts with 245
(i) CHOH
(ii) LiA1H4
IN-CC-Chemg
( Continued )

(7)
6. Explain mechanism of s
(("L Cannizzaro's reaction
(ii) Wolff-Kishner reaction
Or
how the

Starting from malonic estet, 2 ¥." 5" 3
following compounds are synthc51zed !

(#) Succinic acid
(i7) Cinnamic acid
(iii) Hydrocarbon

7. Complete the reactions ~

. g ‘H*
| /JD CH,COOH + C,H,0H —> ?

_ CrO H,Cr0,
/) CH—S—CH, 20, , 2——5 B
c(}k) 3 3 Oxidation Oxidation
0O )
Gy g___> A 5o

HI-CC-Chem-6 ~ _ ( Turn Over)



(8)

Oy

pxplain the mechanism of

(i) Cu

3+3
«ius rearrangement

(i 1 oﬂmann—Bmmamidc reaction
; )

HI-CC-Chem-6 ' ' N_A-l ,500



Totnl Papes : 7 I] l"'(jCH Ch_em-7

2022
CHEMmISTRY
Paper—-Cc—vu
ull Marks - 60
Time : 3 hours
Answer all qllestions-
The figures in the right-hand margin
' indicate mar ks. |
GROUP—A
1. Answer all questions: | "1x8
| (a) In phas_e eQuilibﬁum of sulphur sys-
tem, what is the degree of freedom at

triple point ?

(b) If a system has two component and
single phase, then its degree of free-

dom 1s

e ( Turn Over)




(%)

(c) Whatis theviS A, and AV, for
an ideal soifo"

(d) Define azag®PIC Mixture.

(e) (flljcc)ocrrl, +H,0 0,

CH,COOH +C,H,0H

what is its order of reaction ?

t o_f rate constant for

(/) Write the uni
action.

zeroth order ™

(g) Name the catalyst used in Haber's
process.

(#) Define desorption.
GROUP—B

2- An Y 7 /f: | '
, swer any eigh ; - 1L5x8

(a/)f Define the term 'compon‘ents} in
system by giving an example na

ili-CC-Chen.-7 £,
( Contirzsed) -

( 3)

(b) What do you mean by metastable
equilibrium ?
(c) Whatis critical solution temperature ? .
(dy, Write the formula Oiﬂfrngggmrb co-
> H ‘n-o s o
(,fﬁcncnt.\Lb ’&m e et
on with respect to

¢) The rate of reacti b
(e) ek egative. Justify.

reactant is always D
(f) For the reaction A F 2B —> 3C, the
7~ value of %A—):leo" M.sec™!, calcu-
L » :

d(B)
late 7

(g). Define Activation energy-
rmic reaction, the thresh-

ctant energy are 215

(h)‘ 1" or an exothe
vely. Calculate

old energy and reactd’
KJ and 75 KJ respectt
~ its activation energy-

( Turn Over) ;
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(4)

(i) What is eny™® catalysis ? Give an
&y bt § )

cxample.

cffect of temperature on

(/) What is the ysical adsorption ?

the rate of ph

GroUP—C
3. Answerany eigh' 2% 8

: sed pha | ~
A What is condensed phase rule ? To
,@ which syste this rule is applicable ?

(b) What are the condition of a good

— freezing mixure

(c) Write two applications of Nernst
distribution laW-

(d) Write the difference between upper
" and lower critical solution tempera-
ture. ;

Write any two difference between
order and molecularity of a reaction.

1IZ-CC-Che-T “(Cortir:ec)

. de apf@rumakion ys
@ SM & at 1S asdale Whenedbe
(eathioN m&M/nfoi’,\'\ o ¥ emzpmR_

oy Soxt i 5 ) C"W'\/ {$ Zexto -

() Derive half jife pefiod for a zeroth
order reactig :

(9 What do You meaf! by steady state
" approximation jp reaction mechanism ?

(h) ) <.x ]ain . . =
‘)acgtal}'stspeclﬁmty and selectivity of

.

(}, What is heterogeneous catalysis ?
—~Z  Give one examle.

(")//Wr ite the difference between adsorp-
tion and absorptjon.

| GROUP—D
Answre all questions : 6 x4

4. Eli(plain all the T and points in the
phase rule diagram of sulphur system.

. Or

_ Draw and explain the application of
simple eutectic in the Pattinson's process
of Pb-Ag System for desilverisation of lead.

¥

II-CC-Clhama-T : Ry ; ( Tarr Cwe) d ‘



(6)

5. Explain the tepperature wmpomhon

/ dmzmm for dlqullmlon of a maximum
boiling azeotropic Solution by gleg
example.

Or

Derive Nerns! distribution equation and
Avrite its applications:

6. Derive rate constant for the kinetics of

7nd order reaction:
A +B — Product.

Oor
Write short potesons -
() Arrheniusequation
(ii) Collisiontheory Ofrea'ction rate

7. What is acnd-base cata1y51s ? Explam the
"/ Yinetics of acid-base catalysis.

11.-CC-Chem-7 ( Continued)

(7

Or

Write a note on Gibb's adsorption

isotherm.

1-CC-Chem-7
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“Total Pages: 6 IV"CC%_ Chcm-VIlI

2023
CHEMISTRY
Paper-c-vill
Full Marks : 6‘0_
Time - 3 hours
Answef zi.ll questions '

The fi gures in the r lght~hand margm ¥
ma’zcate mar ks. 3

| GROUP——-A j ‘
Answer all questions : © . 1 x 8

L. (@ The name of the complex

[Pt(NH ) Cl ][PtCl Jis

(b) What is the relallonsth be‘meen A
and A_ for the same metal ion and
hgands | '

-~ (Turn Over)



' r ‘ rqn ' ” (& en r o p
.r} ' otti - h (])) [ lll(l th Ulnbc l ]

s elements T
' « {rons present in Fe'' ion in octahe-
dral weak field.

(c)

ig of Magnetic moment jg

(“:, The uni .
(¢) Whatis Linkage |somerlsm'7G1Ve an
(¢) Whal is the oxidation state of Cr iy example.
L&
0, ?
L, (d) Explain why Cu? compounds are
(#) Name the clement of Lanthanide which == aecqloficed) * ’

s radioactive. | (e) Why IIg-Hg bond is stronger than
Name the metal present in chlorophy][ ¢ Cd-Cd bond ?
ent. '
of green pigm f > & o (/) Why +3 oxidation state is more com-
mon for Lanthanides compounds in
solid state ?

(i) Carbonic anhydrase contains -
" metal element. . '
(2 Explain the working of Na* " pump.

GROUP—B : :
Answeranyeight: =~ 1.5x8 - .(h) What do you mean by chelate
' : . _ : theraphy ? Give an example
7 ive t ostulates of Wer ; ek
g (g/) go-\o(iaxxa(ixopn theory. i S () Why Gd and Lu exhibit only +3 oxi-
- ‘ = dation state ? -

(/')> How is VoCl obtamed from VoCl ?

IV-CC-Chem-VII] ( Continued) IV-CC-Chem-VIII ( Turn Over)



(4)

GROUP—C
Angwer any eighy 2x8

3. (a) Why Ti(1V) compounds are colour-
less 2 Wrige its magnetic character.

(&) Write the difference between double
salt and complex salt.

(¢) Calculate EAN of the central metal
in [Cu(NIA.) ]SO, and K, [Fe(CN) .

(d) How emf values determine stability
of various oxijdation state ?

(e) Why Fel, is not formed ?
() Why V,S*- jon has strong purple
colour ?—¢ }\a’fj&'{ ..Lo{amg ,‘3}{1@/‘

(2) Explain why transition metals form
complex easily ? ‘

(#) Explain briefly the role of metal ions
in biological systems. '

{V-CC-Chem-V1lJ

S5
‘\V/u

<10

( Continued) :

( 5)

(i) - Whatare reasons for toxicity of g ?
g‘) Write a short note <Heme’, ‘
GROUP—D
4. What are the factorg that affect the magm—
/tudc of CFSE ? Briefly discuss. 6
Or

Discuss molecular orbital theory of
tetraliedral c6-ordination compounds.

5~ What is Latimer diagram ? Write its appli-
cations. : el 6

Or

Explain the following properties of
_ transition metals : 2x3

() - Variable oxidation state -
(i7)  Formation of coloured compounds

(ii ij Catalytic property

(\\N

\ ) _ 0
IV-CC-Chem-VIII- A : (Turn Over ) X
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6. Describe the ¢hemiIslry of 42 oxidation
state of Cobalt. .

or

Discuss the following properties of
Lanthanides : 3 %2

(/) Lanthanide contraction
(ii) Magnetic properties

7. DISCLISS ‘the chemistry of carbomc anhy-

drase and carboxy peptldase - 6
Or - ut

Describe the chemlst"y of Myoglobm
with its apphcatlons

IV-CC-Chem-VIII NA-1,200



Total Pages : 6 IV.CC- Chem-IX
2023
CHEMISTRY
- Paper-C-IX
Full Marks : 60
| Time : 3 h’ours.
Answer all questlons

T he f gures in the rlght-hand margm
zndzcate mai]cg g

GROUP———A ek
Answer czll queshons SRR 30 ‘8 |

Gabnel phthahmlde synthes1s is usﬁe‘d -
for the preparatlon of . B

I; respond carbyla— '

L. (@)

(b) Wthh amme W11
mine reaction i
An aq ueous solutlon benzene diazd-

(C)
 pium chlorl de on heating gives -

(; Turn Over)




(2) G B (:3%)
/i P ' rt Nitrobenzene to meta—brOmO‘ SR
. an reacts With ammonia in pre. (d) Conve O3
() Iurcc of alumina at 400 °C glhvrL ] chlorobenzene through benzene 01929
sen § ' i nium chloride as an intermediate-
. Tarnineol 18’
Anthracenc undergoes electrophillic (¢) What happen wf}gn o-Terpineo
(¢ i"hqim(ion reaction preferably at treated with cone 2304?
V ‘ ) - ‘.‘ 1 1. 7] . . E
—— postio How can you synthesis anthracene
) _acls as a reservoir for protein from Benzene 7
N i |
synlests ' (ﬁ How can you convert furfural t0 fufoxc
( ) P\,ridinc is basic than pyrrole. acid 2
g J ’ .
S X : 2
"Nicoti })_What is diazonium coupling reaction :
-+» the structure of Nicotine. 4 (h) ! g
(k) Wrte y ')/Gwe an example.
GROUP—_B » t /g}) What do you mean by monocyclic
Answer any eight : 15x%8 e terpenoids 7
2. (g Convert Benzene to Aniline. () Whatare alkaloids ? Write their major
2 : -~ sources.
(b) Explain why trimethyl amine weaker == _
hase than methyl amine ? . GROUP—C
| oy ) . Answer any eight : 2 % ¢
(c), What happens when Aniline reacts - - _
./ with Bromine in aqueous medium ?
Give equation. :
[V-CC-Chem-IX B . ( Turn Over
1V-CC-Chen1X 3 )

( Continued )
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(‘4)

3. (a) Explain Nucleophillic s\]l)SlilllliOll in
2.4-dinitrochlorobenzene 1S casier
7" thanchlorobenzene.
e

() Write a note on Hoffimann bromamide
reaction.

(c) What do you known about cope elimi-
nation reaction ?

(@) How do you convert benzene diazo-
nium chloride to lodobenzene ? ‘

() What happens when furfural is sub-
77 jected to Cannizarro’s reaction ? Write
mmﬁmL

(/) Howcanyou estimate methoxy group
" jnanalkaloid ?

(75;} What is Fischer-Indole synth-e's‘isv ?
/¢ Write equation. : o

(@ What happens when Pyridine under-
goes reduction with HI ? ,

IV-CC-ChemIX O

( Continued )

(5)

}1) What is Isoprene rule

suitable example, ? Explain with

) Lxplain the cause of stability of Bio-
cyclic mono terpenoids,

GROUP—D  6x4
4. Discuss the reduction of Nitrobenzene in

(@) Acidi ~
7 mediom, 0 ) Alkaline, () A o

Or
Discuss the beffec't of subétituent and
solvent on basicity of amines. '
5, Elucidate the stfucture of Napthalene. 6
= Or —
. Discuss the mechanism of diazotisation -

reaction. How do you synthesi
. ynthesis phenol
from benzene diazonium chloride. 5

IV-CC-Chem-IX
. ( Turn Over)




(6)

. Elucidate the structure of Pysidite s
confirm it by synthesis. )
Or

Describe the chemical properties of
furan.

7. Elucidate the structure of Hygrine.
Or

How will you detect the follov.v-i'ﬁgsl i-n
an alkaloid ? gl

(i)  Presence of unsaturation

(ii) Presence of phenolicgroup |

1V-CC-Chem-IX ' | : ' NA-1,200



Total Pages: 7 IV.CC— Ch‘cm-X
2023
CHEMISTRY
Paper-C-X
Full Marks : 60
Time : 3 hours
Anqwer all queetlons

7 he figures in the rzght—hand margm
indicate marlcs ats

GROUP—-—A

Answer all questions 1 x8

L. ga) Write the unit of molar conduct1v1ty

"ﬁ’).t’r‘h‘*‘nj.n Nrw- ’ '

(%/ If the. equlvalent conductance of NaOH
solution is 0.2 x 103 ohm™'.cm?
(gmeq)~!, then what is lts molar con-
T K

s 'Y, L ¥y

( Turn Over)




( 2)

N~

¢ il . . 2
£ pemobiltties ofions in solution,

1qt 1 the effect of +
What 15 ¢l of temperatyre
(‘ﬂ iOniC prOdUCl Of\\ratCr o ’I - e on

(Y (‘,)(\,-,‘f,“ ,

. charge of the . _
{e) The .“har° - hk anode in Galvanic
cell1s — - W

Calculate the pH of IN HC1 solution. (@ )

© Measure of the electrical intensity dye
?’ {0 presence of ions in the solution js

kno\\'nas = 4‘:7('.\"\& S\llﬁ\‘(z‘z\:} .!_L_‘

( /7/) The variation of polarisation with

temperature 1S given by equa-
tion. Mo3s o2l Je
GROUP—B '
Answer any eight:  1.5x8

. (a) How are specific and equivalent
conductance of a solution related
with each other. ' ;

plectrophoretic effect tends 10 .;" Cloresa

(g) If the oxidation potential o

(3)

(b) Write two functiong of galt bridge-

(¢) Justify that the aqueous solution of
CH,COONa s alkaline.

anionon increasing tem'perature 7

ite the relationship betw ctro-
(e)._. Write the relationship between elect
} chemical cqqxvalen{) (z) and chemical
equivalent (E). _
) Explain the term ‘ionic mobility g
A f an elec-

trode is +0.76 volt, then what is its
reduction potential.

(k). What is conductivity of water ? What

is itsuse 7

(7)) What is reversible electrode ?

(/) What is molar poléfisation 9

IV-CC-Chem-X ( Continued) »F IV-CC-Chem-X _ ) . ( Turn Over)



3. (@)

'(b)

()

@

(4)

GROUP-—-C
Answer any cight : 2x8

write down the limitations of
Arrhenius theory of electrolytic dis-
sociation.

Explain why the spcciﬁc cond.nctapcc
ofan electrolyte decreases \ynth dilu-
tion but molar conductance mnereases
with dilution.

Explain the titration curve of strong
acid with weak base.

How degree of dissociation of a weak
clectrolyte is measured from conduc-

tance value ?

Write a note on single electrode
potential. . ’

Derive the relationship between free
energy and electrical energy.

IV-CC-Chem-X ( Continued)

(5’).

(g) Explain the term inquc ed'pol'arisathn' '
and orientation polarisation-

(h2 What iS liqUidenction potenﬁal 2
v electro-

; . A .
(l) Write the difference betwee & etial

motive force (EMF) and P
difference.

() What do you mean by di-electric
constant of a substance ?

.. GROUP—D

4. Give an account of Debyé-Huckpl theory
of strong electrolytes. Explain about .

- asymmetric and electrophoretic effects. 6
. Or
Write short notes on : 3+3

: }1) Wién eﬁect 1 ‘
(i) Walden’s rules

IV-CC-Chem-X 3 .( Turn Over)



((\)- (7)

& Doscrit® Hittorl”s method for determina-
: o of transpPOTt number of Ag* ion in
0. by using platinum electrodes.

. Define dipole moment. How ‘is it
tion determined by refraction method ?
AgN _

Or
[justrate how the solubility of a spar-

Angly soluble salt can be determinéd with
the helpof conductance measurement. °

Ty

tion of cell potential at any concentration

6. Denive Nernstequation for the determina- ] l :
of an electrolyte- A o (.

Cr AR -
/

How pH of an unknown solution is )
measured by using calomel electrode ? :

t

7. Derive an expression for the EMF of a i
concentration cell without transference. - g i

#

Oor | Y ‘ 3

]
! 5
1V-CC-Chem-X ( Continued ) i IV-CC-Chem-X , , NA-1,200
' ; ! 2 . .
{
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Total Pages: 7 V_'Cc..ChCm"XI

CHEM i. Sy TRY
Paper. cC -XI
( Organic Chemistry )
Full Marks : 60
- Time:3 hours
Answer from all the Groups as directed.

The ﬁgures in the right-hand margi(’l
indicate marks.
Candidates are required to give their answers
in their ownwords as far as practicable.
~ GROUP—A
1. Answer all questions. 1x8

(a) What is the range of uv spectroscopy?

( Turn Over)
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_ ording to W?Od“'ard - FFieser rule

(H"\.;; is the basic Value of o f- unsq.
t\l‘ln‘;lcd ketone:

i (otal nlzml?.cr of normal modes of

(c) bation of a1near molecule consis-

t‘i;f;of N aloMs 1S given py

(@ Theu

“
is_—

many NMR signals are formed for

dichloropropane ?

f force constant in CGS unit

(e) HOY
| :

rearrangement ion peak in

m 1s usually the basic peak

7)Mo Laffer®
(aldehydes / ketone/

mass P ectrt

for
acids)

) Write the energy order of different
°" electronic transitions.

() Fructose s (Aldose/ ketose)

( Contim{ed) )

V-CC-Chem-Y1

(3)
GROUP—B 5,
2. Answer any eight. i <
o P Blue i tion'
(a) I»lypszcgromlc shlftog_ COn,,Uga )
cause i
psorpP
(h) Write the SI unit of molar 2 ‘
- co-efficient. s
, i
(¢) What happens to the excited
when radiation is cut oft *
| ge th

_ ae S

(d) How hydrogen bopdn}g t(;l};aIR S pec-
< position of absorption 11}

troscopy ? ]

(e) What is absorbance 7 _

(f) What do you mean by overtones
/ .

(g) What is the type of 10n$ produc

mass spectrometer ? :

ed in

k> (%) Define the term Precessional frequency-

( Turn Over)
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 1onlain CPIMETS Wit]y o
(i) Explain ©P Vith example.
(j) Give two eXamples of gigaecharides,

(?ROLTP\C

~r any cight.
3. Answer &b 5 8

, . the methanol g
&) Why the M€ good solvent for
2 {7V but not for IR spectroscopy.

(b) Calculat® 2 mu of the following
compound- "

c) How will you distinguish between
(/ CH.-CH-CHO and CH, COCH, by IR
spectroscopy- o

(d) Predict the number of fundamental
_ vibrational modes in the following
molecules ‘

V-CC-Chem-X1

( C,bntinu_ed )

(5)

(i) H,8
(if) C,H,

(e)Give any tWO impor, “catioﬂ of
»” IR spectro 50 Opyl,) rtant app .

(/) How many NMR signals are formed 1
n-propyl alcohol mxg,?: o;?opyl alcohol.

() Write the multiplicity of the signals in
NMR spectrum ot%’ Othe fouowmg
" molecule. sl

CH;'CH{O'CH{CH3

* (h)Explain spin-spin coupling.
(i) Predict the mass spectra of n-butan®:
0] Fru_ctoée contains a keto group but still

it gives silver mirror test with Tollen’s
reagent. Explain. =

V-CC-Chem~XI ( Turn Over)



(7))

ing', 3
ol s Jlowin®" 5 %
GROUP_ 6. uxpllenNM[ SPectra of the fo

g ide
; . ithyl brom
4 Explain Bec r‘l“m"ht‘l'l’s Jaw. Write it’s (a) Ethy
limitations. 6 ' (b)1,3- dichloropropane
Or | © H H
E,\'plail_l\ba_l'hOChrOmic and hypso- I ' H, CH,
chromic shift with Xamples. f ’
. . Or
5. Distinguish between the fo110win air of S . of MaSS
-~ ‘compounds on basis of TR spectrgols)copy. Discuss the Basic principle 7
. 343 y .
spectroscopy
(/) CH,-CH,-OH ang CH,-CH,-CHO ‘ : . : o
(i{) CH.-CH-CHO and A ‘7. Write short note on: -
CHO (a) Ruff’s degradation '
- - : “ (b) Killani Fischar synthesis
Or . T L ) Or | i
Write short notes on: v  3+3 : B "Discusé the Open éhain structure O
) Fundamental vibration . el ~ D-fructose.
(i) FermiResonance
’ NA-1000
At (Continued ) - V—CCvf'-Chem'XI ‘




Total Pages: 6
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2023
Chy LD0\Y,| ISTRY
Pape). CC -XIJI
( Ph VSicql Chemistry )
Full Marks : 60

_T” €3 hours

Answer from all the Groups as directéd.

The figures il(fz the vight-hand margin
ii’ldicate markg.

Candidates are required to give their answers
in their own words as far as p_ractlcable.

GROUP—A
1. Answer all questions. | ek GG

(a) When a wave function is single valued
and contiuous 1t is known as

( Turn Over)



|48

(2)
(b) Give an example of commutative
property. ) '
(¢) What is the bond order of 0-,ion ?

A . .
d) The numbgr\ot \'lbmlmnql degree of
freedom of CO, molecule is

(c‘yRadia(ion scattcrcd_ with same
frequency that of incident beam is

called

(/) The light of a firefly is an example of

(g) The free energy change in photo--

chemical reaction is .

(h) The magnetic behaviour of excited
triple state 1s

GROUP—B

2. Answer any eight. gl l.{S"x 8

V-CC-Chem-XII ( Continued )

(3)

(a) What is the energy of an'elgc’gosf}‘]éﬁ
clectron volt (ev) present 11 r ;
of hydrogenatom.

[5])=[ 4]

(¢) Arrange the bond Jength in ascending
orderof C-C,C=CandC =@

(d) Write the relationship between energy
and wave number of electromagneuic
radiation.

(e) Give the expression for rotatiqngil
energy for a diatomic molecule (rigid
rotor). '

(/) Define degree of freedom.
L :
(2) The mass of hydrogen atom is- what
1.6 x 1027 kg is the reduced mass of H,
- molecule.

Ah) What is force constant 2 Write its unit.

V-CC-Chem-XII ( Turn Over)



' 4

(4)

(i) Define Quantum yield.

()

Whatis photosensitised reaction ?
| GROUP—C
3. Answerany eight. 2x8
(@) Show that the energy of a free particle

is not quantised.

(b) Explain orthogonal wave function &
~ normalised wave function.

(p Write the significance of  and y2.

() #)1;512;)' BF, and CO, molecules are non

(¢) What is morse potential ?

()

(7)Find out the order of stability for
0, 0,.0; & OF species.

@ Explain siglet and triplet states.

(@/Explain the rules of mutual exclusion.
() Whatis HOT.BAND ?

\"-{—L-Chcm.)(“
( Continued)

(5

() Discuss Stanr-Einstein’s law of equiva-

,_TK’

4.

V-CC-Chem-XII

~ lence.

GROUP—D

Write the vagious postulates of quantum
mechanics with explanation. G 6

Or

Derive Schrodinger’s wave equation in
a particle of three dimentional boX.

Give the postulates of VBT and discuss in
details the energy changes during the
formation of H, molecule. 6

Or

Draw the MOT energy diagram of CO
and H,O molecules.

_ Discuss selection rules, spectral intensities

and isotopic effect of non-rigid rotor. 6

Or

( Turn Over)



What do you understang by anharmonjc
vibrations 7' Write the Beheral equation fO(;
vibrational energy ot an anharmonic
oscillator: '

> Discuss Rayleigh, stokes and Anti-stokes
line in Raman spectroscopy.

Or.

What is radiactive and non-radiactive
process ? Explain Jablonki diagram.

V-CC-Chem- 3
iem-X]J : . ‘ NA-1000
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2024
CHEMISTRY
( [’70’gmnc Cl1emlsffJ”IV)
Paper — CC.- CH]:M—IB
'k ull Marks 60
Time : 3 hours
Answer all questlons

The figures in the rlght-hand margm mdzcate marks

GROUP - A
1. Answer all questlons | 1 1 x8

(a) What 1S the hapt1c1ty of ligand benzene in
‘organometallic eompound dibenzene
chromium ?

( Turn Ov-r )



R —

(2)
(3)

(b) Write two examples of
carbonyl compounds, w5 j : GROUP — B
(c) What is the co-ordinatjop . 2. Answer any eight questions : >
umb

C-atom in tetrameric Mmethyl-lith: acid ligand ?
' -I1thiu

er of (a) What do you mean by 7-
m? ' Give an example.

(d) The total numb !
er of electrons g e its chemical

by two Csils rings ek (b) - What is Zeise salt 2 Giv
‘ ce

Onated ;. 1
ormula.

ne are

(c) Calculate the Effective Atomic Number

e) W 1s Wilka ' ' » | . 3
( ) 'hatis W ilkinson S Catalyst o : ; e ofthe qomplex [V(CO)6] and [CT(CO)6]
() The composition of Water gas is b ‘ (9 Wha;t is Sompositipn of Zi'egleriNatta
_ catalyst .
(g) Th , ' :
€ complexes in which ligand di : : .
ment by other | 'gan displace- . {, (e) Write one laboratory method of prepara-
mixing ime o llgands 1s rapid within S ¢ A'/tion of Grignard Reagent.
e called ' T '
A complex : '
(k) Wh R exes . (f) Write about Heterogeneous hydrogenation
1 Cobaltamine ynd o with a suitable example
lysis it exhibjtg ndergoes base hydro- : : '
e o order kinetics: : 7. i(g) What'is the precipitating agent of cations
- = hfm-|3 . ’ i ’ i
‘ ( C;onrinued ) ; VI-CC—Chem-13 . . ‘ ( Turn Over)
‘ i (




4 )
( (5)
—— of quahtau\]rc annly?:?Wnu, (¢) Predict the yglecular formula of the
the cation o present in this grouj < (I:{arlborllyls of Fe with the help of EAN
| ule. It is proyided that oxidation state
. e -2 ; -
i) The colubility Of.Ang S 2'_0."10 moles/ of Fe is zero in this carbonyl- -
(h) 1 Find out its solubility product s
tre. ) , g
lclonsk (Ko ,(f’) Wntg: notes on Mannich condensat;on.
. the condition of trans effect. - (e) Trialkyl aluminijum exists asa dimer, -
Ul Explain. -
h of M-L - ' :
s the effect of strengt . . 2
0 g\?;a .Ligand) bond in octahedral com- ) 4 What is Hydroformylation ? Give its uses.
plexes, onthe rate of reaction for anation. (e) Eor patiichla fanction: .
GROUP — C. As, S, =245 +587,
_ . - Find out the relation between solublhty
. Answerany eight questions : - T2x8 product constant (K,,) and solubility(S).
(a) What is 18-electron rule ? Give one - (k) Write the group reagent e d in precipita-
¢ example. ting Gr-II cations in common qualitative
analy51s Wnte the mechanism behind it.
(b) Explain why metal complexes with organic. '
ligand CHN is not treated as organo- (i) - What do you mean by kinetic stability and
metallic compound. thermodynamic stability ? '
EECR R (Continued)- - |+ ' VI-CC—Chem-13

( Turr.z Over)



(6)

A write how ligand field effects the rate of
Y . E

GROUP — D

Answer all of the followi ing questions: g x4

Lo

4. (a) Discuss briefly about molecular orbital
. diagram for CO molecule and calculate

; i¢'s bond order. ol 6
Or
(b) Discuss about the general methods of
preparatlon of metal carbonyls in 3d
Al series by direct combination and reductive
= carbonylation methods. .6
\( - I " ..
5. (a) Describe any two methods of preparation
(; ~ of Ferrocene. What happens when Ferro-
cene undergoes acetylation and alkyla-
tion. ' ' 6
VI-CC—Chem-13 (Continued)

l

(7)

Or

b) Disc : ' h
(b) Discuss and ®Xplain the various structural
features of methy1 1ithium.

6
6. i
\(a) Write notes on the following : 3x2
@ Hongeneous Hydrogenation of
- Alkenes,
(_ii) Wacker process.
Or
(b) Discuss the applications of solubility
product constant and common ion
effect. 6
7. (a) Discuss the various factors that influence
the formation or stability of com-
plexes. . : 6

VI-CC—Chem-13 ( Turn Over)



(8)

Or

uss and explain the t
rans- influ
ence

([)) Disc
are planar complexes

in squ

VI-CC~Chem-13
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2024
CHEMISTRY
( O"ganicv Chemistry-IV) |
Paper — CC-CHEM-14
-~ Full Marks : 60
Time;- 3 hours
Anéwer all questlons

The fi gures in the rzght-hand margm indicate marks

~ GROUP — A'

1. Answerall questlons < L 1 x8

(a) The pH at which there is not net migration
of amino acid under the influence of
applied field is called




(2)
| (3)

condensation roducts formed |
(b) Name the cor p e . RO
by the reaction of two or more @ ‘

acid molccules.

; ' 1
2. Answer any eight questions : - : 15,(8
(c) Name the enzyme Which can breakup ‘ . (Cf) W{iite two examples ofes.sentl.al amino
sucrose into glucose and fructose. | acids.
imidine b: which is - (D) WhatisPeptide Bond ? Show in diagram.
(d) The pyrimidine base . i

found only in RNA and not in DNA. (/c) Write two T of‘denatured deted

(e) Write thename of products'obtained when (d) What do you mean by enzyme im‘,-iPi-

: : S : ~ i
simple lipids undergoes alkali hydrolysis. ] o T tors? - 4
IS 1| » (e) Write the structure and molecular formula
(// Among the fuels Petrol, Hy_dr.ogen, | A of 2-Deoxy Ribose. e
Kerosine and CNG, — has highest iy | |
calorific value. ' 9 . Define Iodine value or Iodine number.
-(g) Write two examples of analgésics dr}lgs.- - SO ) :W}_lat 40 you mean by oil and fats 22
; gl < o 1 iy : " (h) Calculate the calorific value of Benzéne
() The groups Wl}“"h help in the deepening - as per to the following thermochemical
of the colour is called ; equation ; AW
VI-CC—Chem-14 ’ ’ (lCz_mtinued) VI-CC.—Chem-M - ( Turn Owr)




S

3.

(4)

O 150:(2)—12C0,(g) + 6H:0()
AH = _ 6530 KJ/mole

you mean by antimalarials ? Give

() WhatdoY ot e WS
an examples' ’

() What is Chm/mophore ? Give two examples
of it. ’

GROUP — C
t\nswer any eight questions :

(a)
" Amino acids.

2x8

Write about the acid-Base behav1our of .

(b) What do you mean by elqctrophoresxs ?

(© What are the dlfferent kind of bondmg
is responsible for the tertiary structure

of proteins ?

d) Distinguish between DNA and RNA

VI-CC—Chem-14

(C()Il!ll1ll(’t/ )

(5) & '\(@\0

(e) What is the effect of temperature on
< enzymes ?

(/) What is Hydrogenation or hardening of -

() Three moles of Alc.KOH is required to
saponify completely an oil of molecular
mass 638 a.m.u. calculate the saponifica-
tion value of that oil. [mol mass of KOH

= 56). .

| /(} Write two 1mportant functlons of meta-
bOllSl’l‘l ~y, i B

/

T . - | ‘ ' A
. //(,z) What are antlblotxcs ? lee two examples.

(] What is Vatdyes ? Give an example.
" GROUP — D

_Answer all of the folldwing que'stionsl: 6 x4

VI-CC—Chem-14

( Turn Over)



(6)

4 ) Discuss how the amino acids are synthe-
. (a 3 4 by the following methods 3 %2

sise
0 strecker synthesis
(i) Gabriel synthesis.

Or

(b) Discuss about primary and secondary
structures of proteins. sl | 6

. (@ Describe the important characteristics of .

enzymes.

-

S

o . .

Or

(b) What do you mean by Nucleosides and
Nucleotides ? Give one example in each

case with structure.

6. (a) Whatdo youmean by Rancidity’of oiland
fats 2 Discuss on Different types of Ranci-
dity. .

VI-CC—Chem-14

( Continued) .

(7)

Or

(b) Discuss briefly about metabolic pathways
of proteins. . 6

7. (a) Discuss isolation, synthesis and uses of
antibiotic chloroamphenicol. 6

Or
(b)) What is Phthalein dyes ? Discuss the

synthesis of Phenolphthalein and Fluore-
scein. - . o 6

VI-CC—Chem-14
NA—1,200
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2023
CHEMISTRY
Paper- DSE—I
( Polymer Chemistry )
Full Marks : 60
Time 3 hourg' |
Answer from all the Groups as directed.

The figures in the right-hand margin
- Indicate marks.

Candidates are required to give thelr‘ answers
-in their own words as far as practicable.

.~ GROUP—A
'1‘. 'AnsWef all quesﬁons.l “ b S 1x8
(a) Zeiglefr'-Natta;catalyst is

e e .

s -.'(TurnOv:r!




2. Answer any eight.

(2)

(b) Structural units of high polymers are
called

(c) Give an example of initiator for the
radical chain polymerisation.

(d) What is the formula to get 47, ?

(e) Whatisthe rclat_ionship between Tn aivd
T for symmetrical polymers.

(/') High molecular weight polymers show
crystalline melting point.

(g) Nylon-6 can be obtained by self
condensation of monomers.

(k) What are the monomers of Bakelite ?

GROUP—B

(a) What is functionality 2 Give an
example. &

15x8

("3:)
(b) Write the basjc difference between
HDPE and LDPE . ras
(¢) What is glassy state of a polyme'l”“?'

(d) How molecular weiéht affeéts mecha-
nical properties of polymers? ;

(e) Define polydiSpersify index.

(f) Definé relative viscosity.

- (g) Name any two factors which affects
' glass transition temperature.-

(h) Between i7,and i7,, which has higher
" molecular weight and why ? h

; _(}) Wnte f@o zllpplbicationsz of Tcﬂo.,ni.'

() Hov‘v“}”pbl‘);\kiﬂnyl acetate can be

 vpizprepared: 2 . o s

V-DSE-Chem-l . ( Continued) . V-DSE-Chem-I ° ( Turn Over)



(4)

GROUP-—-C

3. Answer any cight. .

(@) What is clastomer ? Give an example.

(b) Write the difference between thermo- .
(" setting and thermoplastic polymers.

(c) Write the factors which influence the
solubility of polymers.

(d) Explain why the step polymerisation is
~ 3 slow process than addition
polymerisation.

(¢) Write notes on co-ordination polymers.

(/) Calculate the extent of reaction when
two moles of glycerol react with three
moles of pythallic anhydride.

(g) What are the biodegradable polymers?
v~ Give two examples. :

V-DSE-Chemn-] (C on_lfnuéd )

(5)

(h) Find functi

phenol. ality of " Benzene and ~

(i) Write the m e
rubber and Py TS OF BUNA-S-

(j) Write the ¢

uat; O .
theory of pq ation of Flory-Huggins

Olymer solution.
GROUP;D
4. “Write short notes o - 6 x 4

(i) MOl(?cu‘lar forus and chemical
bondlng inpolymers =

(1) Poly functional system in polymers 3+3
- Or

Discuss the classification of polymers
on the basis of mechanism of polymers. 6

5. Write the mechanism and kinetics of
~ condensation polymerisation.

V-DSE-Chem-1 ( Turn Over)



Or

How crystalline melting point and
degree of crystallinity can be determined.

6. Discuss Osmometry method fog‘ the deter-
~— mination of molecular wejght of high poly-
mers. - - -

O

Briefly describe the factors that affect
T of apolymer. . ia | .

7. Discuss the preparation, properiies and
uses of polystyrene and PVC.

L Or

Discuss the preparation, properties and |
uses of Teflon and Nylon 6,.6. n.

V-DSE-Chem-1 . _ A : - NA-T000
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2023
CHEMISTRY

Paper- DSE-1I
( Green Chemistry )
Full Marks £ 60 -
' 'Time :3 hours
~ Answer all qﬁéstibns-

The figures in the righ‘ifhand margin |
indicate marks.

Candidates are required to give their answers
in their own words as far as practicable.

-~ GROUP-A ~
1. Answer all questions: v  1x8

7 (i) Who is the father of Green'chefnistry ?

( Turn OV

/o



(2)
(3)
b arc called designer solvents. ‘ )
(b) — (b) Name thfi chemical used in oonven'tlonal

(¢) Nam¢ the Green reagent used for method 1N green chemistry.
methylation reaction, | . B
' (¢) Name the applications of ultra sound
(d) is a versatile photocatalyst - assisted reactiong.
' :"'Biﬂ‘rful oxidant for air pollutants.
i (d) What are renewable and non-renewable

() Michﬂcl_,z\ddition rcactionfcan be - sources ?
" carricd out in the presence O Which . .
f;;?,: < g;\,cm_ } () Write the chemical equation of esteri-
E ; ! _ fication. '
#) What is the range of atom cconomy . _ .
() :»bl::in‘ch by green synthesis ? (f) What is flurous biphasic system ?
. agent. - (2) Diel-Alder reaction is 2 chemical
(g) TBTO1s usedasan____agent , < between. . and -
1 d during Bhopal N ' 2
(h) T\amtr‘_"a‘gz gas release g bhopa (k) Write the structural formula of Adipic
gas tragedy. ' | - acid. : :
GROUP—B

L > (Q What is sustainable development ?.

|38 )

. Answer any eight. 1.5x8

‘\_\

(7) Whatis closed loop recycling ?
(a) What are the limitations of bio-. A, S5y
< catalyst ?

V-DSE-Chiem-1) (Continued ) V-DSE-Chem-II ' ( Turn Over)
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L At D

GROUP—C

3. Answerany eight. 2x8

(@) Write any tWo uses of super critical
fluid water. :

“ following reaction.

[(CH,),N(et)] OHA CH,=CH,+(CH,),N+H,0

(c) What do you mean by safar solvents ?
Give an example.

(d) Explain the usefullness of Biomass.

(e) Describe the green synthesis of adipic -
—acid from glucose. '

@Explain.the green synthesis of
Urethane. '

(g) State sonochemical effects observed
during chemical reaction.

V-DSE-Chem-{]

( Caniinued) .

(5)

(h) Explaiﬂ Hofmany, elimination reaction.
(i) How PVC, €an be synthesized ?

(j) What is Teducing agent ? Give an
example.

GROUP_D

4. Discuss the objectives and principles of
¢ Green Chemistry.

6
Or

(a) Désc_ribe the use of super critical CO, 3
as a solvent.

(b)) Comment on water as a reaction

solvent. ‘ : 3
5. Explain substitution and addition reaption
using ultrasound technique with suitable
example. : ' 6
Or
Write short notes on: 343
. 'V-DSE-Chem-I1 -( Turn Over)



( 6)

() Bhopal £as Traged y
(if) rlixborough accideny
6. Describe the gl‘(ﬁCl] Sylllllcsis or - 343
(i) [buprofen
(i7) Catechol
N Or

Explain the followmg reactions using
ultrasound assxsted tec,hmque | 343

(7) Slmmon_s—Slmth reaction .
(ii) Saponification '

7. What are biodiesel ? What are the sources

of b10dlesel ?2'Write it’s merits. > - #5.6 .
| - Or _ |
(c’z)"Dni‘scuS—s ‘*the_ synfhesis of WNatural
- polylactic acid from corn. | 4
(b) Wllaﬁ is anti-foulant__? -_ Wi,

V-DSE~Chem-11 ' ; | NA-1000 ‘
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CHEMISTRY
Paper — DSE-CHEM-3
Full Marks :'60
Tin%e': 3 hduré _
‘Ané;)ver all qﬁestiéns

The figures in the right-hand margin indicate marks

'GROUP — A
L. Answer all questions : _ i 1 x8

(a). Bosch process is used in the industrial
preparation of gas.

- (b) The chemical cOmpoéition of hypo is

( Turn 0+

b i



(2)
(c) Name the region of carth's atmosphere
where ozone layer exists.
(d) Name any tW0 primary air pollutants.

(¢) Write the name of purification process
" by which sea water is desalinised.

(/) Whatis aeration ?

(g) The process of producing‘ ehergy by
utilizing heat trapped inside the earth
surface is called

(k) Name thetype of reaction takes'placé in

Sun.
GROUP - B
2/. AnS\;ver any eight questibné ™ I%X 8
(a) Name the producfs obtained when brine
“ solution undergo electrolysis.
VI-DSE~Chem-3 L (Continued)

(S

* YI-DSE—Chem-3

(3)

(b) What do yOU mean by doping ?
- .
(¢) Write two uses of Sulphuric Acid.

(d) What is Smog ? Write the types of
“ Smog.

(e) Define ecosystem,
p

- (f)- Write two types of fresh water pollution..

[

(g) What is thermal pollution ?
@ | |

(k) What do you mean by hydrological
cycle 7 . :

(i)(What is tidal energy ?.
(/) What is Non-conventioﬁal_(Rénewable)
energy source ? Give two example of

it.

. ( Turn Over)



(4) | | (5

h) What d
GROUP — ( at do yoy
C Paraineters 9 Mmean by water quality
3. Answer any eighf questions : 2 %8
- : : (9 Write notes on Solar Ph tove Itaic Cell
(a) What is synthetic gas ? Give its composi- arLhotove S
tion. ) What is the Principle behind Atom Bomb
and Hydrogen Bomb
(b) Distinguish between CastIron and Wrought
Iron. GROUP _ D
¢ ductor ? at does 'P' stands for in semi- ()
conductor ? (il (a) Discuss the preparation, uses, storage and
: hazards in handling Acetylene gas. 6
(d) What is Green house effect ? _ : .
(¢). What do you mean by Ozone layer o ] ._j _ )
/ depletion? _ ' (b) Write one method of preparation of

. K,Cr,0; and KMnO,. Give their uses. 6
(/) Whatis dechlorination ? Explain. -

vl : 5. (a) Whatis Air Pollution ? Discuss briefly
(g) What are the advantages of Ozone as : ‘ . about different types of air pollutants in
water purifier ? , : . the Atmosphere © 6
VI-DSE—Chem-3 ' (Continued)
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(6) 7L

Or Or

) D e Bl ‘ () Describe the disposal and management
to control the various polluting gases. 6 ' of Radioactive Wygte,

6. (a) Discuss briefly about different techniques

T for measuring water pollution. -
O" . - { .
(b) Write notes on the following : 3x2 : I’ .

(?) Sludge Disposal

(if) Sewage Disposal

7. (a) What is Natural Gas ? Discuss its
advantages and disadvantages of Natural
~_gas as concerned to source of
_energy. : ' B 6
vt | :

VI-DSE—=Chem-3 (Continued)
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