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®  This Question Booklet consists of 36 pages.

®  This Question Booklet is in three versions — Bengali, English
and Hindi. In case of any doubt or confusion, English version A
will.prevail.

® Attempt the questions as per the instructions given there in.
Write the answers only in the Main Answer Script, nowhere
else.

(]

Do Rough Work, if necessary, in Main Answgr Script and cross

it diagonally.
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( ENGLISH VERSION |

The questions related to MCQ and SAQ should be ansxivered in the
‘specific printed TABLE accordingly in the Answer Script.

( Multiple Choice Type Questions )

1. Select the correct answer for ‘each question from the given .

alternatives and write it in the Answer Script : 1x 14 =14
()  Which of the following elements is doped with silicon to
produce n-type semiconductor ?
(a) Germanium (b)  Arsenic
(c) Aluminium - - (d) Indium.

(i) Amount of electricity requiré_d to deposit one mole of Al
from A1203 is

(a) ~ 1F : (b) 6F

() 3F () 2F (F = faraday)
(iii) Which of the following is lyophobic colloid ?

(a) Gum (b) Starch

(c) Gold sol (d) Gelatin.

(iv) Which of the following hydracids cannot be stored in a
glass bottle ? |

(@) HF (b) HCL
(c) HBr ~(d HI

(v)  Which of the following pair of ions have same size due to |
lanthanoid contraction ? f
(@  Fe?*, Ni?* by  zr*t, Tt |
(c)- zZr*, Hft (d)  Zn%*, HfY

(vij Complex compounds [Co(NH,);C1]SO, and
[Co(NH,);S0,]Cl show which of the following isomerism ?
(a)  Hydrate isomerism

(b)  Coordination isomerism
(c) = lonisation isomerism

(d)  Linkage isomerism.

| NS-CHEM | 14 of 30
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Idéntify the most suitable reagent for the following

conversion :
CH3; -CH,-CH-CH

<} 2 I <) | reagent CH,— CH=CH - CH,

Br a ~
1

(a) Aqueous KOH (b) (CH3 )SCQK/A
(c)  Alcoholic KOH/A (d)  All of these.
Which of the following compounds does not form

2, 4, 6-tribromophenol. when treated with Br,/H,O ?

OH

: OH

@) e (b) SO4H
CH,

OH
O™ = =
d
@? C:[COOH p) '
COOH

Which of the following compounds does not participate in

Cannizzaro reaction ? ,
' CHO |
(a) CH, (b)  CH,CHO
| CHO

() HCHO (d) [i]

When benzyl amine is treated with chloroform in presence

of ethanolic KOH, then the product formed is

CN NC
w O 'Ne
CH,NC - CONH,,

(c) @ (d)

Which of the following bases is absent in RNA ?
(a) Uracil (b) Thymine

(c) Guanine (d) Adenine.

' 15 of 36
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Which of the following is/are biodegradable polymer(s) ?

(@) PHBV (b) Nylon-2-Nylon-6
(©  Nylon-6,6 (d) Both (a) and (b).
(xiii) Which of the following is an aﬁalgesic ?
@)  Equanil - (b)  Aspirin
- (c)  Ofloxacin (d)  Salvarsan.

(xiv) The artificial sweetener stable at cooking temperature and
does not provide calories is

(@)  Alitame (b)  Saccharin

(c)  Aspertame (d)  Sucralose. v

( Short Answer Type Questions )

Answer the following questions in brief ( Alternatives are to be
noted ) :

1x4=4
(1)

What is the unit of equivalent conductance ?

OR

Which type of electric current DC or AC is used for

measurement of conductivity of a solution and why ?
(i1) Which of the following salts

Is most effective for
coagulating ferric hydroxide sol ?

NaQSO4 ’ FCC13 ’ K4[ FC(CN)6]
(1ii) Which of the 3d series transition elérnénts exhibits the

largest number of oxidation states ? What is the highest
oxidation state of that element ?

OR

Write the general electronic configuration of lanthanides.

What are the main constituents of Dettol ?

)
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( Subjective / Descriptive Type Questions ) ‘
3. Answer the following briefly ( Alternatives are to be noted ) :
l 2x5=10

(a) Mixture of ethyl alcohol and acetone shows positive

deviation from Raoult's law. Explain why.

OR

\

. The boiling point of a pure solvent increases when a non-
volatile, non-electrolyte solute is added to it. Explain with
the help of vapour pressure versus temperature graph.

(b) What is shape selective catalyst ? Give an example. ek |

OR

What 1s pe.ptiz'ation ? Give an example. 1+1

(é) Are all five bonds in PCl; molecule equivalent ? State with

arguments. _ 1+1
OR
(1) Write the chemical equation when XeF, gets
completely hydrolysed.
(i) What is the hybridisation state of central atom of
XeOF, ? Draw its structure. ' 1+ 1
(d) () How would you differentiate between the two complex

compounds [Co(NH,);Br|SO, and [CO(NH3)58O4 |Br
by a suitable chemical test ?

(iij ~ Write JUPAC nomenclature of the following complex

compound : [Cu(NH,),(H,0),]|SO, . 1+ 1
(e) (i) Write the names of monomers of the following
polymer : '

W &
-E N —(CH, )~ N—C-—-(CHz),, c}n

NS-CHEM ' 17 of 36
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hcrmoplastic polymer and

(i) Give an examplc of t i
thermosetting polymer each. |

(in short) ( Alternatives are to be

the . followin questions e
Answer g 3% 9 =07

noted ):

oichiometric defect causes decrease in

@ Which type of st
increase 0. clectrical

density of solid  while

conductivity T

(i) An element X' with an atomic mass 60 g mol™! has

density 6:23 8 cm=3. If the edge length of unit cell is

400 pm, identify the type of cubic unit cell. 1 42
OR

@ A compound formed by elements ‘A'and 'B’ crystallises
in the cubic arrangement in which A atoms are at the
corners of a cube and B atoms are at the face centres.

What is the formula of the compound ?

(i) Calculate the packing efficiency ih body centred cubic

(bcc) arrangement. ‘ 1+2

(b) (1) Why is 0-84% aqueous solution of NaCl used as

normal saline ?

(i) 1 g of a non-electrolyte, solid solute when dissolved in
50 g of benzene lowered the freezing point of benzen¢ |
by 0-40 K. The freezing point depression constant (Kf)

of benzene is 5-12 K kg mol-!. Calculate the mol&f

mass of the solute. 1t 2

(c) ()

Stat '
. ¢ the Kohlrausch’s law of indépenent migratio” o
ions. |

[Ns-CHEM | g of B




(d)

(c)

CHEM- 23/XII/2051(10) NS

The specnflc conductance or conduct1v1ty of a 0-01 M

of acetic acid at 298 K is 1-:65x10™* S em™!. Calculate

molar conductivity of the solutioh and degree

of  dissociation of CH,COOH. Given that,
M(H*)=349.1 and 2°(CH,CO0™)=40-9 S cm? mol-L.

V€T U
OR

~ Write two functions of salt bridge.

Write Nernst equation of the following galvanic cell

and calculate emf of the cell at 298 K temperature :
Cu(s)| Cu**(0-130M) | |Ag+(1-0x 107*M) | Ag(s)

Given that E° o> - =+0- 34V
/Cu

E°agt/ag =+0-80V . ‘ 1+2

What is the function of sodium xanthate and pine oil

in froth floatation process ?

State the main principle in zone refining process.

2+1
OR

Write two differences between calcination anq

roasting.

What is used as a flux during extraction of iron from

haematite ? Which metal is refined by Mond process ?

2+ 1
Copper has completely filled ‘d’ orbital in its ground

state. How can you say that it is a transition element ?

, 19 of 36
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% L. sch is more basic
(i) Between Lu(OH), and Ce(OH), which 1s° m é

and why '9
(i) Complete the following reaction :
MnO;, (aqg) + C,0% (ag) + H'(ag) > ? e :
) () Which of the following compounds will give faster Sy2
reaction ? .
- CH,Cl and -0l

(i) = Write the structural formula of the compounds A to D

in the following reactions :

CH,Br + Mg (tiTry> A i) dry ic¢ s B
I "3’ i) H,0"
’ O< Hy; C,H,0H
' ' 1+2
OR

() Why is C-Cl bond length of chlorobenzene shorter
than C-Cl bond length of methyl chloride ?

(i) Write the structural formula of the product in the
following SN2 reaction : '

H //,I"-,C / CQ[{S , ?
- —_—
~N
CHS/ - NaOH
2+ 1

How would you distinguish between the following paif

of compounds by a single chemical test 7

Phenol and Ethyl alcohol

20 of 30/
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(1)

(1i)

(1)

(1i) -
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Identify the products of the following reaction :

OC,Hs5
@* HBr >

How will you convert ? Phenol — Aspir-in. 1.+1 + 1

Why aromatic primary amine cannot be prepared by

Gabriel phthalimide process ?

An aromatic compound ‘A’ on heating with aqueous
NH; solution gives compound 'B.. Compound ‘B’ while
treated with Br,/KOH gives compound 'C’ (CgH-N).
Identify A, B, C and write chemical equation of last
step. 1+2

OR
Arrange the following compounds in increasing order
of their basicity :

NH, NH, NH,

Cj ’ <> ’ Etl\NOQ

NO,

Identify A to D in the following reaction :

' LiAlIH, _ HNO,
s "5 ) alcohol\ A —ther oc ¢
l H,0,
NaOH
D

1 +2
Deficiency of which vitamin causes pernicioys
anaemia ?

Between sucrose and maltose, which is reducing

sugar ?

NS-CHEM 21 of 36
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Answer the following questions

CHEM-23[XII[2051(1QtNS gl

s when

(iii) Write wi;ch chemical equation what happen .j
D-glucose is treated with bromine water. 1+1+1

( Alternatives arc to be noted ) :

5x3=13

ta (i) For a chemical rcaction R — P the plot of

concentration ( R) versus time ( t) is given as shown :

4
R

t —

Predict the order of the reaction.

S

(i) Starting from integrated form of first order reaction,
show that the half-life period of the reaction is |

independent of initial concentration of the reactant.

| (iii) A first order reaction is 25% complete in 40 minutes.
Calculate the value of rate constant. In what time will

the reaction be 80% completed ? i}

OR }'

(i)  Write two differences between order and molecularity i

' ' |

of a reaction.

|'
|
(i) What is zero order reaction ? Unit of rate constant of a: i

reaction is L mol~1S-!, Determine order of the reaction. i
(i) Rate of a chemical reaction is increased by four times,f

when temperature increases from 293 K to 313.K.

i

Calculate the energy of activation for the reaction.i‘

Assume that activation energy is independent of

temperature. ( R= 8314 J K-! mol-!) 1+2+2
NS-CHEM 22 of 36’
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(o)

(i)

(iii)
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Write the balanced chemical equation for the reaction
of chlorine with hot concentrated sodium hydroxide
solution. 1Is this reaction a disproportionation

reaction ? Justify,
Give rCason for the following 1o

(X)  Why nitrogen does not form pentahalide

although it shows +5 oxidation state ?

(¥)  Structure of XeF, molecule is linear, not a bend.
Complete the following reaction :
P4 (white) + NaOH (conc.) + H,0 — ?

2+2+ 1

Identify the following compounds A to J ( write only

structural formula) : 2x10=5

HQ/Pd‘BaSO:s

1 > A

©_ S boiling xylene

C>< H K,Cr,0, . B
OH  conc. H,SO,/A

EERTRCY:
HCN 3 5D

v
Q

CH4,CHO

CH,COCH, > I

‘ KCN

D CHO e fihanolTw?
SE

F

i) NaOH/1,/A
i) Dil. HCl

|N840HEM| Y, 23 of 36
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(vii)

(viiij CH,CH,COOH

(11)

CHEM-23/XII/2051(10)-NS

HN, 5
conc. H,S0,4/A

CH,COOH

Rcd~ P J

BIQ

OR

‘A" and 'B' are two functional isomers of a compound

C,3H¢O. On heating with NaOH and I,, isomer ‘A’ forms

yellow precipitate of iodoform, whereas isomer 'B’ does

not form any yellow precipitate. Write the formulae of
‘A'and 'B.

How would you convert ?

(x) Acetaldehyde — Léctic acid

(y)  Acetic acid — Acetone.

Give an example of Aldol condensation reaction.

Arrange the following compounds in increasing order
of acidity :

COOH COOH COOH COOH
CH, NO, OCH,

1+2+1+1

| NS-CHEM |
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( HINDI VERSION )

mmﬁ%wm(mcmamﬁqﬁﬁ?m (SAQ)H"
- 3w wed T qfea TaBLE wr Ry

( &g faedta wyr )

0 NI W W@ IW A T fawedt § @ w3 g

ford

(1)

(111)

(iv)

(v)

1x14=14

ﬁmﬁ@maﬁﬁnm%mwwmﬁrzsm
fafei & Wy oifka frar srar & 2

(@)  STHMEH - (b) 3T

(c) UoHHaH (d) sUsEm|
Algosﬁmwwnﬁﬁr&#qu—rqwﬁqaw
qiEToT § |

(@ 1F (b)  6F
(c) 3F (d) 2F (F=%H0%)

a9 EFﬁ:f ad w (liophobic) HICITS & ?

(@) TH (b) ®M

() @l i @ P ‘
= o 9 @ eEgiae w1 &wid & diad H §9g T8 fear o
- Gehdl ?

(a) HF | (b)  HCI

() HBr (d)  HI

frey T @ fopg 3mal &t SISl & GRS Hhed & RO THH
IR & ?

@  Fe*, NP vzt

© 2™, Hf* ) Zn*, H'

NS-CHEM| 25 of 36




(vi)

(vi1)

(viii)

(ix)

CHEM-23/XI1/2051(10).Ng

Ffﬁ’ff AfiTE [ Co(NH,)5C11S804 qal [Co(NH;)5S0,1C1 fag

(a) ETESE FEEIEA
(b) Wﬁ?ﬁm
(© EHIERTU] FHTEFS
(d) ool FHTaded |
ﬁmqﬁaﬁﬁmmﬁwﬁﬁﬁq%a'ﬁ:
CHS—CHQ—(]ZH—CHs 3113@15%' CH,~ CH= CH - CH,
A
Br

(a) T@EMKOH ~  (b) (CH,),COK/A
(© HRed KOH/A (4) T @ T -
frg % ¥ fF9 @f® Br/H,0 §W dwf&d A ¥

2, 4, 6-ZTESIH! HAlET (AR el AT € ?

OH OH

1 bl \-SO,H |
(a) @CHa (b) | (\j 3 }
. OH |
|
(c) @OH (d) @ |
COOH Tt
Fret 3 & 7 e S i # fea = o £ 7
CHO | - , i
(@) ©:CH3 | (b)  CH,CHO
CHO
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W) T S e kom 7 uRe § i & T

CN ‘ B
@ @ (b) @
CHNC CONH,

(c) © o (d)
) A ¥ S s RN o arqufer € 2

(@) e (b) e
(@ THT ) fei
(xii) T ° ¥ B -ty wgem ¢
(@) PHBV . (b)  TAEAH-2-ATA-6
(¢ HAEAH-6,6 (d) (a) 3R (b) THL
(xiii) G-t ‘ﬂ@’%‘l’ﬁ (anglgesic) g ? |
(a) T - (b)  wHlf

(c) STl (d) ToeeRET
(xiv) TETE o1 d9hH R R FEE Giar F3 9ol st St &1 yey
(a)  FCieH (b)  FRA
(c) wEeH (d) G
( Y IR 09T )
2. Frmfeha wweEt & S 98T 7 0 (denfedsd weRl 9w e )
' Ilx4=4
(i) WWH%WW%’7
© 3rerET
Rt HieT @ |ToTeRdl Wl A & few few v @ farg o
_yeadt T g uRT S 9A-feRar St € 7
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P e e g W R E

' T stferes et & 2

_ Na,80,, FeCl,, K,[Fe(CN)]

() -sdwmwﬁwamﬁwmﬁwm
Wm%vwmmmmmw%?

ﬁ@m%wmﬁﬁaﬁm%@l
(iv) W%E@mw%—)

(Fawi%&s/auimm) | -
e S % SR e i S (S T R e ¥ -
2x5=10

@ T WWWW%&WW%W@W
%amwmmam‘r ) W T

HYAT

HWWW%WWW%W% |
mmmnq&ﬁﬁlmmquaﬁ |

HEgd € W H |

(b) WW(Shapé selective)mw% ? UF T 3|
‘ ' 1+1
AT
UL T E 7 Ueh 380 3 i

(c) 90153m$ﬁ3ﬂéuww%?ﬁa;m |

1+1

{
{
|




(i1)

CHEM-23/XII/2051(10)-NS

U ST T\t qfemr gro [Co(NH JsBr1SO, e

[Cu(NH,), (H,0),]s0, . 1+ 1
= g & uwerst & A1 o
f n el 4 AN
~E N—(CH, )~N — C=(CH, ),- C E]—n

T YT Sgeteh T 19 g Sgeteh o Ueh-Ush 360l & |
1+1

4. frleiEd gemi & 3w day § T (Sfeqs we o e 2

(@)

(b)

(1)

(1i)

(1)

3 x9=27

mwﬁmﬁémwmwm
H FHHI Safh Sgiae Aol § gig aidl & 2

RIS SE9AH 60 g Tl % FRE ded ' @0 A
623 g cm3 ¥ 1 AX 3HR T A [FART = 400 pm %,

o BT THRIE TA o YHR I GEAH HL | 1 +9

arerat |
Tt difier 1 fAAoT A qo Bt 9 TR siar &
g T ° Breeiea aar & ad == & fem o
A TTAI] & T HeA® s R B IR € | I/ AE g

' (formula) T ?

3id: ehiad 99 (bcc) fa=ama | ﬁ?ﬂF{ (packing) &HAT ht

TFUF{TEF%I 1+92
i NaCl 3T 0-84% STeild et ol WA ¥omew & vy

& g fear ST € 2

St Foreg ITHE, S ORI % 1 UM w A A &
5o T T He ST € @ St % feni 7 0-40 K 9 ey
st &1 SR % R et R (Kp) 5012 K ke
mol-! &1 ToeTd = AW 3] ¥R (molar mass) ! TUET
ﬁl | 1+2
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(d)

(i)
(1i)

3T % T SFHA (migration) - HIeIST A fopy
I : .
001 M ufwes ufgs @ fafere =EfHd 298 K w
1.65x10~* § cm-! 1 faer@d & HER 'amm e
CH4COOH 1 fordierT @ e HI O &mw%
X°(H*) = 349.1 74T 1°(CH,CO0") = 40-9 S cm? mol-1,
1+2
rera
T H ¥ 2 B o |
=t fiedfies T1 ot e e T @ 208 K AT
W faara. ot woer e

Cu(s) | Cu®*(0-130M) | |Ag*(1-0x 107"M) | Ag(s)

T'\E?ITTTCIT% EO o4 =+O'34V,
Cu /Cu

E°Ag*/ag =+0-80V

3ere



E{?ﬁ% | . CHEM-23/XII/2051(10)-NS -
T ¢ A Y FE Gohel & 5 a8 Ao aeg & 0

(i)  Lu(OH), e ce(OH)3 % A9 B fuE g ¥ g
= 2

(i) ﬁwﬁ%mqﬁr{uﬁ :
MnO; (aq) + C,02(ag) + H* (ag) —» ?

O 0 T et o Y 50 Sy2 Afafwar 2t -
CO-cne a1

I+1+1

(ii) ﬁﬁaﬁmﬁﬁA@Dﬁwmiﬁ%@:

CHBr+Mo——_>EA i) gar T
- -<2R- . i1 + N
1) H,0

}{I Br CzH—,ONa
—> D
O< CH, c,H.0H

1+2

o,

(i) aa‘rar—rﬁﬁéaﬁqﬁcmaﬂaumﬁwmm—gﬁ
C-Cl 37y &4 § 2ier & 7

(i) = sp2 3ﬁmﬁmwm—q—cﬁa§m

i o C,H,

8]

CI-L/ o W?
2+ 1
© () ﬁmmﬁw*ﬁﬂ@wmwmm
S 3 wOT ?
ST T TUTSE TehIEeT |
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CHEM-23/XI1/2051(14 'Né

Gy fe mﬁm&:wa:?ﬁwﬁ ‘
0oCyHs HBr )
IR i

(ii‘i)' et _ e, g R A T 8 T 2

1+1+1
() w@mmwﬁmﬁwmm
TRT 7 ) o e € 7
(i) WWWAWN%WQ?WWQ#W
i 1 | AT B, Br,/KOH & T STEING iy
‘Rﬁﬁ?ﬁ.'c'(c()H}N)i'aT%lA,BaﬂTcﬁqgamﬁw
'WWWW%@@WWI 145
() & % wed A e AR (A

NH, NH, NH,

©© ’@‘Nog

(i) 7 affFa # A® DI TR
KCN L
CH4CH,Br , A_LAIN, o, ‘HNO,.
alcohol ether e C
' l H,0,,
NaOH

D
0 mmﬁw%wmw
anaemia) &l & ? |
(i) TP T A T 0 st g &
(i) WD-WﬁWW%mWWW%ﬁ

(Pernicious

|

|
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5. FECan we % Ser ARy (Asfous svat o T ) ¢ 53 = 15
@ ) %@YWWR—)P?%QW(R)W

(i)

(i)

(1)
(i)

(iii)

(i)

W(t)wwﬁwﬁmﬁmél

N

t —

Hﬁimammmqa‘qmaﬁn .
W S A & TR w0 9§ v aw qwien e
Nﬁﬁmaﬁmmmﬁ:aﬁmﬁmmﬁ
LEREAS
WWW@%&WW%%AOWI?E{TW%IH
f@n‘m%mﬁmﬁlmwaaaﬁ:m
80% I Bt 2 .

~
%ﬁaﬁmmmmmmﬁm%ahﬁw%ﬂ%ﬁ
wwaﬁmw%?waﬁmﬁvmﬁ
méLmol—ls~1%|aﬁ¢%m$rmﬁuiﬁﬁﬁ|
Foreh T affr o4 7 4 T e T ¥ o s

Lsk2 4 2

'293K@313wam%laﬁ%m%mw

mﬁmﬁlmﬁ%wmﬁmﬁwﬁa

2

&1 (R=8314JK! mol) L+3+0

Wmﬁmmaﬁ%m%ﬁﬁqﬁ

qrfw%mé?f?rqﬁ?ﬁmwwﬁ&mfmlww

STF‘*-'IJI:%?JT 3@@1??[ (disproportionation) fufrar & ?
T | |
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(i) F PR
( Wﬁ?ﬁﬁﬁ@ﬁmﬁm%mﬁ%
+5 SR e 9ian &1 i 2
| XCFQ%HUI@W?@H%,W:@I
(i) =1 sl o g =5y
P, (38) + NaoOH (WiiSe) + H,0 - ?

)

2+2+1

- (© A@Jwﬁmﬁﬁmﬁwﬁ(mmlﬁ

%lé):

_  H,/Pd-BaSO
(@) @—COCl : > A

boiling xylene

H K,Cr,0
@ <X —27 B

OH  conc. H,80,/A

.§x10=5

HCN H,0*
(i) CH,CHO —N, ¢ 2

rd

> D

, BA(OH),, 0°C
(iv) CH,COCH, OH),

— E

KCN
v) @_ CHO> aq. Ethanol/ & .

i) NaOH/I,/A
] COCH. > G+H
iy - 3 i) Dil. HCI

HN, X
conc. H,S0,/A =

(viii) CH3CH,COOH —}3%1—1; J

I

SE
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i A CHEM-ZS/XII/ZOSI(I(l))-NS_
() AT B AE CHO h A TEEHS GHEE €
FHIEAE ‘A’ NaOH T 1, & W TRH & W A6
1 Nl SEET AR R § el gHEEd B Ul
| IO JAR Tl AT §1 A’ a9 B G e |
{i) 3T HY TRt B
(x) UdREfceEnEs - wids o1
(y) UHifes et - T |
(i) TosTl WemH ATAlHAT ST TH IR 3 |
(iv) T AMfTeRt = 3R] AT 7 oG SFH IR 9T
COOH COOH COOH  COOH

Q. 9.0 .Q

CH, NO, OCH,

1+2+1+1
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