
I 

.. 

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

CHEMISTRY 

( Ne,iv Syllabus ) 

2023 

Total -Time : 3 Hours 15 minutes) 

. . 

[ Total Marks : • 70 

() "'ffi{;,,t; Ill� �4 �li!ltiln1 'r-11 � .'l!'ff crt--sm � I <f�Ni, �..,.,H1�:i\b1 c!J'?� 
lti1"'1ffi$Rt ii'11'ijit## �';lff � c:,-sm � I t9Wi � 1,�� � I 

0 Special credit will be given for answers whtch are brief and 
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CHEM-23 /Xll/2051(101-NS 

This Question Booklet consists of 36 pages . 

This Question Booklet· is in three versions - Bengali, English 

and H�di. In case of any doubt or confusion, English version

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 Answer Script and cross 

it diagonally. 

• W � 'lffi1<61 m;J" �a:fl � t - �. � � � I �

cf,j{Ojq�I � � 'IJ1l � � .Ji,l;,ft \tN1' 1fRf M I

•

• 

� Cf; 6'ffi" � lW f..:1��11-jtli( "ITT �I� <fi � � � �

'jri-,cfil � eft t-,r �. � � � I
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ii CHEM-23/XII/2051(101-NS 

<1�cfit1Rs@cfi !t":ll,q�'!'I (�CQ) �<it� "f�� '5'8'!1Nm3cfi ?f-:1I<1�'!'1 (SAQ) �, 
�� � Mfift�"'1IG4I TABLE-di �m

< <tttfctcfitiRsRJcfi !t':1 l<t� >
1. "t:IN>t& tfV!rn � � � ��� � � f.ror �9fw1 � :

} X 14- = 14
(i) n-tlfN>� �q91ffiq1� 'cGffitG P1f6!<PCri� � �Cb'!'I � c�o1f{; QTT'>f

<fi'!'I(.\:) �?

(a) '8ilC�H�t�

( c) . '51Jl�Prn I�
(b) '51 lt>fPl<t>

(d) ��I� I

(ii) Al203 -� �<fl �Al� ��Ni ��l\9't�hl '6N.,<.\:5� "1Btilt�t

(a) lF (b) 6F
(c) 3F . (d) 2F ( F = �Jl�IC\S ) 

(iii) �Cb� C<Pl-ifG �-M<fi� <rt c1f�c�,c�l�<fi C<t>li:1<.�\S ?

(a) '>tN ,(b) � 
(c) C">1Ic'\5 'lo'J (d) • �a!lt&.:i 1

(iv) � �lc.011<.'ST"i �l�IP!i.Slut<P 41!.6� � � lTffi �?

(a) HF (b) HCl
{c) HBr (d) HI

(v) -TICb?l � '511�-i'iffl� oill'zj-i�\S ""l�C<tSll>C.:i� '9RJ '5{1<151� � ?

(a) Fe2+ , Ni2+ {b) Zr4+, Ti4+

(c) Zr4+ , Hf4+ (d) Zn2+ , Hf4+

(vi) [Co(NH
3

)
5

Cl)S0
4

��� [Co(NH3)5S0
4

lCl '9tffiat cm<>tlj_ft �

(a) �@ >t�l<l�<ll.:>I · (b) �-wrn >t�l.,:rn<l<::>I

(c) '51m-1l�-i _>t�l<1�<11.:>I - (d) � >t�l<t�<I'=» I

(vii) • !i7)cb� �Bt<IGC.:i� � >t<ICl>C� �� �<fil?l<tSlu<Ai "1.:\I\$> � ·:

CH3-CH2-CH-CH3
. I 

Br 

(a) 'SioTI� KOH (b}

{c) '5{Jlc:i1C<fil��� KOH/ 6. (d) >t<t<fiffi I. 
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• 
(xiii) 

(xiv) 

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

�C� C<ti11ft \5111 .. laiCisi�<t> ? 

(a) �t�lf.tiii (b) �
(c) �cRl111fst.. (d) >tlo1'5hP11.:t I
� fil�qil?tqi �� <Ait � �l"'l�IJJI� �� �� <.<fil(;.11 
4JICc1t� CISfl'51R orn -ft 

. (a) \51�t'G� {b) >lll<t>IR\ii 
(c) � (d) 'l.Ji-1Co1I� I

( ��� �I.S�l\s�;qs ?f':IMlfl ) 
2. f.t:1�� !f1!{,S� � ")i'� � � (Pi<tiil !fl!t,S� ��) :

(i) '261Jl,t; "'1��1�1-?t \fl� � I •

�taAT 

lx4=4 

C<fil(;.11 &4C'1?t "'1Bl41�1 i>fM�l(."1.� � �� (DC) '8 91ffi:q@i 
!HICA� (AC)� <-41� ,qp:t�\!> �\fl���? 

(ii) <A5ffi4 ��iir\'5 >tCat?t �� ISRJ �C� C<fil-rjt >t�Ct>CJI �
41�4� ?

Na
2
SO4, FeC13, K

4
1 Fe(CN)

6
)

(iii) � 3d �qrn �� ooat :>i4Cb<JI � ">i'�� i!ffifCf \51<t�I !l'taf;i
� ? cif!o1ffi<A >1c<f1co �er � � ?

'5\'0RJ 
atll"(l-11\iS oitaf�� ">i'l�'1 \co1!-i M .. Jl>I � I 

(iv) C'5&Ca1?t � ���� Fti � ?

( ��rnAA;qs 1 �c.f•:UiJ..o1;qs :::ti:11;,qfo ) 
3. � ��� "i� � "ff'8 (� !f1!l�fof �q'rn) : 2 X 5 ==. 10

(a) \� 151Jlo1C<t>i�af '8 \Sllifstt'Glt .. ?t �Cf :i:i1iSc.'G<!t. '{CJl?t �Hl'll4 Ml?JR>
�� I �Cf <fJNIT <ficm I

.:stORT.
C<PIC-il • �� .lil4e<t> If!� '5l-3._oijl�, �'- \51Rc.'1�J � Cln'Sf �?tC<if
�'..1ffi 8<tC'1?t ,t'G .. i,� i!, .. � .. '<IT.t I �"f �"f � �� �
>il�<AJ ctTI<ffi � I
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CHEM-23/XJJ./2051(10)-NS 

(b) Gllf[\§�-�� G1"1'4°G4 ™ � ? .Jl� iS'tl��Cf lfl'8 I 1 + 1

'!f� 

�11.-it�� � cPf91Ul�-r-:1 4o1C\!> � � ? .Jl� �'tl�� .. r lft'8 1. 1 + 1 

(c) PC1
5 

�, � <1'41-l� � >t��o,J ? �>i� � I 1 + 1 

'?it� 

(i) XeF-� �cf�<.91 � fctt;l�'T cp?tC6\ � � >i��c$ � I

(ii) XeOF
4 

"Gl''Ff <AS-§-1� �-, ,,-��er· ':il<l� � cfC?ill .Jlcf�
'512'>-ll'f� � I. 1 + 1

(d) (i} �� vtffi�I -..00 [-Co(NH3 )5Br
.
] S0

4 
'S [ Co(NH3 )5 S0

4 ]Br

1stfta, Ctft,1'%.ffi� 1100 f<li-;slc<t i>fl� � ?

(ii) H:tfai� 1stfflo1 Qft� IUPAC "il�4'lt"1 � :

l Cu(NH3.)4(H20)2]S0
4

. 1 + 1 

(e) (i) �:t�� 11f61�1�ft;� ){C-il�IC?!� -iN�� �

.. 

H H O O 
f N -(cH/J

6
-k - C-(CH2 )

4 
- C } n

. . . 
(ii) �ill� ilf�H:I '8 w.llCiflc>ift� YIM�l<:iBI u1<1Sft. � @'tl��'f

ifl'8 I 1 + 1

4. H:tM� ��� :Jf� � lfl'8 (�4$1 !P!f-8� �qrn) : 3 x 9 = 27

(a) (i) . � �_?!C-i?l �t.160liu<P ai-tt?t � � � 'cRl -� -qm

m �� "1�41(� 1'ilf\bl � tfm ?

(ii) l!I� � X' l!I� ilf l��I� � 60 g mo1-1 1£1�� �

6·23 g cm-3 t � cif1a1tt?t l!I� �tc•rn Mi-il?tl � (edge

length) 400 pm �, � c3:fla,f& � cf!�t:-i?t �'i4il4SI� l!I�

C<liT-f��? 1+2
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CHEM-23/XIl/2051110)-NS 

(i) 1,lft � 'A' '-a 'B' liJr-!<f>l4'1=iil � C<fiatl>t Qil,;t � � I

A-�'=iil' �1:�� \-l.:{C<fi=iil � � �cf� B-1.Q� �cj_�M

,0c.4>C-& \514�1.:i � I �� 'J'f�� R� � I

(b) (i)

1 + 2 

NaCl-1.Q� 0·84% \SfGtl� �'fe<fS � >ill&!l�-i �91 <tJ4?zHI '<fim 

��? 

(ii) so g �� 1 g �� fflce.'-:ilf<k�, � � ��- �-;r

<f>'i:1Co1 �� ��� '¢l.q-i�-1 � 0 ·40 K 1· � ��

�� '-:il<t..:i�..:i-� ( Kt)-<.!!�� 5· 12 K kg rriol-1 � �

a-t<f �� '5ft� � -;f'f.TT � I l + 2

(c) (i)

(ii) 298 K '51"1�1dll� O·O 1 M '5lJ1f$tiu<P '5!JIPI\S &i<\CGG:f

'5!lc."1Mi<f5 'Pf�:.qf�I� � l•65x10-
4 

S cm-1 �

'J:Mffl C�li:711� "1�4l�GI <.!!�� '5!Jl�fi,.;p '6illf$1C'5� MC�l'ST-i

� '>t� � I Of'Sm � )..0 (H+ ) = 3.49 • l �cf�

-1+2

INS-CHEM.I 7 of 36 



CHEM-23/Xll/2051(10)-NS 
. 

. 

(ii) �Cb� "1ilo1'6I�� C<fil•tlt� -il.f>ii (Ne�st) >lift-ta�� � ���

298 K '5!91�1Jll� C<fil•tfG� ��blo1<f$ � (emf) "if"'f.TT � I 

Cu(s) I Cu2+(o • 130M) 11 Ag+ (l ·ox 10-4 M) I Ag{s) 

�-.sm � : E0 

2+ = +O • 34V,
Cu /Cu 

1 + 2 

(d) (i) � '5l:>t-i "11:iii�� c>tll\t;�t� 18fJl-it'4G '8 � C\5Co1� ��41

fcti ? 

(ii) 2 + 1 

(ii) �l'GI\& � � �'41'1t:-i �'>1la\cfi � � <IM�\b � � �

"1�K!>(.\!) � ql�C<p 91RtC-tllR' � � ? 2 + 1

(e) (i) �"11�� l§?�C� 'd' <li�<fi� �'1' • � � � �

�'5f'G � � � ? 

{ii) Lu (OH)
3 

'8 ��� Ce (OH)
3 

-�� � <AS11f&� �� � ��� 

�? 

[ RS-CHEM I 

I.+ 1 + 1
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CHEM-23/XII/2051(101-NS 

(f) (i) �Cb?t oo'if � � c<1>11_ffi � sN2 MF-b>�I � ?

<==)- CH2Cl ���_<==)-Cl

(ii) f.!���� �f-§�I�� A. � D �'if��- � ��
�:

i) ��� B 
ii) H

3
0+ 

(;r.CH3 HI C r'l(_ Br C2H5ONa 
D

V - CH3 C2H50H 
1 + 2

(i) @IC�l<.<l� C-Cl � � fil'� @Hll�C:\S� C-Cl �
� GIC"l�I � � ?

---�?NaOH 

2 + I

(g) (i) �� � �1>1l�M<fi- Rf-h.�l?t >tl�<AJ �Cl5?1 QTI''>11fffi?t � 9fl�
�:

.. �O�Hs HBr ?

(iii} . f.ti16IC<I �rn<t�� <fi?IC<t ? (.lAolf. ➔�I

INS-CHEM I 

·1 + 1 + 1
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(i) 

(h) (i)

CBEM-23 /XIl/ 2051 ( 10)-N§ 

'i'IJl��d1 �11Mil�'5 "1qifQi_N> '51JIC�ic�fG� rl�I� '5131�-i � 

��-TT°�? 

(ii) �cJifi, <.:i!Jl�'it�ffi� �'>1 '.A'-C<l'i !afs{)� NH3 -� � <i>�C<>i

'B' 00'51: ��otif � I 'B'-_C<ti Br
2 

\S KOH � �� �Co1 �'>t

'C' (C6H
7

N) ��i>ffi � I A, B, C arj--{j\$ � '6 � �

MRl-�,m �• 1 + 2 

(i) 

KCN-

{i) 

I BS-CHEM I 

C 

1 + 2 

1 + 1 + 1 
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ii CHEM-23/Xll/2051(10)-NS 

5. f.hi'�� ��� � lfl'8 (f<l<fitl ��Far ��) : 5 x 3 = 15 

(a) (i) �� PlfJii�I, R ➔ P l.!l� C"4iW! 'iffill. ( R ) � � ( t)

CC7t�IB.1!1'6 f.i:t�-?t 

(ii) �� -¼OHt AMi�l?l >i�l<q5fat� �9f � QMT-.s � MM>�lffi?l

���<l"i<Plc;ii f<lRf.�ClqS?l m� "'lll?Ci?l rs� MG?l ��I

(iii) �� !f� -¼Clil?l f.1l f.h.�1 25% �9tcf � 40 filM'G � �. I

f<l�,m?l * &-<l�?l � f.:tcfu � 1 RQii�,ro so% �91.cf �

1+2+2 

• (ii) � Jf>Ol?l Mf.5�, <16i<.\b .Ft> C<lM1 ? �� MRl-�l?l �-�(.fl

�� L mo1-1�-l � f<lfJJi�lffi� � � ?

(iii) • �� <!tl'1HIH<t> Mmt?l �� 293 K �� 313 K <fNi <P?lc.ii1

A�I?l � 4 �'f � 9frn , MQi.�1ro?l '1Qli�fl'f � ��

� I � rfN3 '1@!.{1<15?l'f -1�?1 � �� � -?jfi:l:qR§� �

INS-CHEM! 

1+2+2 

11 of 36 



CHEM-23 /XJ.J./2051( 101-NS 

(b) (i) <Jfllffi� 'i1Jl>tC4 � \S '<R (?IIN,�1\1 ��«Ji �i.S � bl6\.:CI

<t>�(.o1 elf f<lRi-�, � � >1�� �l>tl�H� >t���.:®. � I 

f4f.JH1lt � �� (disproportionation) ��I ? � 1il'S I 

(ii} 

(iii) 

(iv) 

(v) 

(x) .:t��lc.iSt.:C +5 �ct � � 4�(.o'I� 01'Ul�lo11�\S

���I

{y) XeF2�� ��, �.:ml

P4 (�) + NaOH (�} + H;o ➔?. 

2+2+1 

½ X 10 = 5 

BA(OH)
2

, 0°C 
CH

3
COCH3 ----------+- E

·INS-CHEM I 12 of 36
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II 
(vi) 

(vii) 

(viii) 

CHEM-23/XIJ/2051( 101-NS 

� COCH � 
i) NaOH/12 / A.
ii) oi"iJ. HCI

HN3CH3COOH 
5'ftG H2S04 / A. 

CH3CH2COOH � p 

Br
2

�� 

. · .

J 

I 

G+H 

� >i�l<HM I '.A' '511�<.>il�l?IC<f> NaOH \S 1
2 

�� � � 

<f><?lc.al � � i51IC�IC-Sl�C�� C<f>afl>i ��iffi �, � 'B'

'5!l�C>tl�l-?1 <.4>1<.ill �ff:�9f � � -11 I '.A' \S 'B '-�� Y-�. 

�, 

COOH COOH COOH COOH 

QJ.QJ.6 .Q 
OCH

3

1 + 2 + 1 + 1 

lNS-CHEMI 13 of 36 



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

{ ENGLISH VERSION ) 

The questions related to MCQ and SAQ should be answered in the 

specific printed TABLE accordingly in th� 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 : 1 x 14 = 14

(i) Which of the following elements is doped with silicon to
produce n-type semiconductor ?
(a) 

(c) 

Germanium 
Aluminium 

Arsenic 
Indium. 

{ii) Amount of electricity required to deposit one mole of Al 
from Al20

3 is 

(a) lF

,._(c( 3F

·(b)

{d)

6F 
2F ( F = faraday) 

(iii) Which of the following is lyophobic colloid?
(a) Gum ·(b) Starch 

. � Gold sol (d) Gelatin. . . 
· (iv) Which of the following hydracids cannot be stored 1n a

glass bottle ? 

-{a) HF 

(c) HBr

(b) 

·(d)

HCI 

HI 

(v) Which of the following pair of ions have same size due to
lanthanoid contraction?

(a) Fe
2+

, Ni2+ (b) Zr4+ , Ti4+

"(c} Zr4+ , Hf4+ (d) Zn2+ , Hf4+

(vi} Complex compounds [ Co(NH3 )5 Cl I SO 4 and 

(Co (NH
3 

)5 SO 4 J Cl show which of the following isomerism ?

·(a)

(b)

--{e) 

Hydrate isomerism 

Coordination isomerism 

Ionisation isomerism 

(d) Linkage isomerism.

I NS-CHEM I 
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CHEM-23/XIl/2051(10)-NS 

(vii) Identify the most suitable reagent for the following

conversion
CH3-CH2 -CH-CH3

I 
Br 

reagent 
A 

Aqueous KOH (b) 

Alcoholic KOH/ 6 (d) 

(CH
3

'3COK / 6. 

All of these. 

(viii) Which of the following compounds does not form

2, 4, 6-tribromophenol when treated with Br2/H20 ?

(b) 

(c) • (d) 

• (ix) Which of the following compounds does not participate in

� Cannizzaro reaction? 
NeedeJ • o:· CHO

-;., I (a) � CH3 

(c) HCHO

CHO 

(d) 0
(x) When benzyl amine is treated with chloroform in presence

of ethanolic KOH, then the product formed is

(a) 

(c) 

CN NC 

0 �) 0 

'(d) 

(xi) Which of the following bases is absent in RNA?

(a) Uracil • i55' Thymine

(c) Guanine (d) Adenine.

jNS-CHEM! 15 of 36 



(x.ii) 

(xiii) 

CHEM-23/XJ.l/2051(10)-NS 

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

(a) PHBV (b) Nylon-2-Nylon-6

(c) Nylon-6,_6 � Both (a) and (b). 

Which ·or the following is an analgesic ? 

(a) 

(c) 

Equanil 

Ofloxacin 

-(b) Aspirin 

'(d) Salvarsan. 

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

·(a)

(c)

Alita.me 

Aspertame 

(b} 

-.{fl) 

Saccharin 

Sucralose. 

( Short Answer Type Quest.ions ) 

., 

2 • Answer the following questions· in brief ( Alternatives are to be
noted ) : 1 x 4 = 4 

(i} 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? 

(ii) Which of the following salts_ is most effective for

coagulating ferric hydroxide sol?

(iii) Which of the 3d series transition elements exhibits the

largest number of oxidation states ? What is the. highest

oxidation state of that element? 

OR 

Write the general electronic configuration of lanthanides. 

(iv) What are the main constituents of Dettol?

I NS-CHEM I 16 of 36
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• CHEM-23/XIl/2051(10)-NS
( Subjective / Descriptive Type Questions )

3. Answer the following briefly ( Alternatives are to be.noted )·:

2 X 5 = 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 sele�tive catalyst ? Give an example. 1 + 1

OR

What _is peptization ? Give an example. 1 + 1

(c) Are all five bonds in PCf
5 

molecule equivalent ? State with

arguments. I+ 1

OR 

(i) w·rite the chemical equation when XeF 
6 

gets

completely hydrolysed.

{ii) What is the hybridisation state of central atom of 

(d) (i}

Xe0F
4

? Draw its structure. 1 + l 

How would you differentiate between the two complex 

compounds [Co(NB3 )5 BrJS04 and [Co(N1-I3 )5 S04 ]Br 

by· a suitable chemical t�st ?

(ii) Write IUPAC nomenclature of the following complex

(e) (i)

1 + 1 

Write the names of monomers of the following 

polymer: 

H H O 0 -E l I II 1l N-(CH2 )6-N - C�(CH2 )4- C Tn
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(ii) 

�
. CHEM-23/XIl/2051(10)-NS { 

Give an example of thermoplasti<::
t)l.ermosetting polymer each. 

polymer and 

1 + 1 

4. Answer the following questions (in short) ( Alternatives are to be
noted }: 3 x 9 = 27

(a) 

(b) 

(c) 

(i) Which type of stoichiometric defect causes decrease in
density of solid while increase in electrical
conductivity ?

(ii) An element 'X' with an atomic mass 60 g mol-1 has

density 6·23 g cm-3. If the edge length of unit cell is

400 pm, identify th� type of cubic unit cell._ 

OR 

1 + 2

(i} A compound formed by elements '.A' and •�· crystall�ses 
in the cubic arrangement i� which A atoms are at the 

corners of a cube and B atoms ·are at the �ace centres.
What is the formu�a of the compound ? 

(ii) Calculate the packing efficiency in body centred cubic

(i)_ 

(bee) arrangement. ' l + 2

Why is 0·84% aqueous solution of NaCl used as

normal saline ?

(ii) 1 g of a non-electrolyte, solid solute when dissolved in
50 g of benzene lowered th_e freezing point of benzene
by 0:40· K. The freezing point depression constant (Kf)

(i) 

of benzene is ·5• 12 K kg mol-1
. Calculate the molar

mass of the solute. 1 + 2
State the Kohlrausch's law of indep�nent migration of
io.ns.



► 

(ii) 

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

The specific conductance or condu.ctivity of a O·O 1 M

of acetic acid at 298 K is 1•65xl0-4 S cm-1. Calculate

molar . conductivity 'of the solution and 

of dissociation. of CH
3
COOH. Given 

degree 

that, 

A
0 ( H

+

) = 349 • 1 and A0 ( CH3COO-) = 40 • 9 S cm2 mo1-1•

1 + 2 

OR 

(i) Write two functions of salt bridge.

(ii) Write Nernst equation of the following galvanic cell

and calculate emf of the cell at 298 K te1;11perature

Given that E0

2
= +0-34V,. 

Cu +/Cu 

1+2 

(d). (i) What is the function of sodium xanthate and pine oil 

in froth floatation process ? 

(e) 

(ii) State the main principle in zone refining process .

.2 +. 1

OR 

(i) Write two differences between calcination and

roasting.

(ii) What is used as a flux during. extraction of iron from

haematite ? Which metal is refined by Mand process ?

2 + 1 

(i) Copper has completely filled 'd' orbital in its ground
•

state. How can· you say that it is a transition element?
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(f) 

(ii) 

CHEM�23/Xll/20511101-�

-Between Lu (OHh and Ce (OH)3 which is more basic

and why? 

(iii) Complete the following reaction :

Mno; (aq) + C2o�-(aq) + H+ (�q) ➔? l + 1 + l

(i) Which of the following compounds will give faster SN2

reaction?

., <==>- CH
2
Cl and <==>- Cl

(ii). Write the structural formula of the compounds A to �­

in the following reactions : 

CH
3
Br + Mg 

d
ry A 

ether 

c ,  

i) dry ice

ii} H
3
0 + 

• Br
()<cH

3

B 

D 

1 + 2 

OR 

(i) Why is C-Cl bond length of chloro benzene shorter

than C-Cl bond length of methyl chloride ?

.•· 

\ 

(ii) Write the structural formula of the product 1n the

following SN2 reaction:.

H ,,,,,.. /. C2 Hs
·c ? 

CH
✓

"-. Cl NaOH 

(g) (i)

2 + 1 

�ow w?uld yo_u distinguish between th� following pair
of compounds by a single �hemical test?
Phenol and Ethyl alcohol

[NS-CHEM I 
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(ii) 
CHEM-23/'101/2051(10)-NS

Identify the products of the following reaction 

� 
OC2H5 HBr ?

{iii) How will you convert ? Phenol ➔ Aspirin. 1 + 1 + 1 

(h) (i) Why aromatic primary amine cannot be prepared by
Gabriel phthalimide process? 

{ii) An aromatic compound '.A· on heating with_ aqueous

NH3 solution gives compound 'B'. Compound 'B' while

treated with Br2/KOH gives compound 'C' (C6H7N) •.

Id�ntify A, B, C and write chemical equation of last

step. 1 + 2 

OR 

(i) Arrange the following compounds in increasing order

of their basicity

(ii) Identify A to D in the following reaction :

KCN 
A 

LiAlH4
B 

HN02
C 

(i) (i)

(ii) 

CH3CH2Br ether alcohol

1 
0

°
C 

H2 02 , 
NaOH 

D 

I+ 2 

Deficiency of which vitamin causes pernicious 

anaemia? 

Between sucrose and maltose, which is reducing 

sugar? 
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(iii) 

◄ 
. CHEM-23/XII/2051(1�

Write with chemical equation what happens Wh 
e11

D-glucose is treated with bromine water. l + l + 1

5. Answer the �ol1owing questions ( Alternatives are to be noted):

(a) (i)

5 x 3 == lS 

For a chemical reaction R � P, the plot of 
concentration ( R) versus time ( t) is given as shown: 

t 

R 

Predict the order of the reaction. 

(ii) Starting from integrated form of first order reaction,

show that. the half-life period of the reaction 1s

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 ? 1 .+· 2 +-2

OR 

(i) Write· two differences between order and molecularity

of a reaction.

(ii) What is zero order reaction? Unit of.rate constant of a

reaction is_L rno1-1s-1. Determine order of the reaction.

{iii) Rate of a chemical reaction is increased by four times, 

when • temperature increases from 293 K to 313 t{. 

Calculate the energy of activation for the reaction. 

Assume that activation energy is independent of

temperature. ( R = 8·314 J K-"l mol-1) 1 + 2 + 2

I NS-CHEM j: 22 of 36 



r 

• 
(b) ( i)

CHEM-23 [Kl.II 2051( 10!-NS 
Write the b 1 a anced chemical equation for the react:Ion

(c) 

(ii) 

of chlorine with hot concentrated sodium hydroxide·
solution. Is this reaction a disproportionation
reaction? Justify.

Give reason for the following :

(x) Why nitrogen does not form pentahalide

although it.shows +5 oxidation state?. . . 
(y) Structure of XeF2 molecule is linear, not a bend.

(iii) Complete the following re�ction :

P4 (white) + NaOH (cone.) + H20 ➔ ?

2+2+1 

Identify the following compounds A to j ( write only 

structural formula) ½ X 10 = 5

(i) 0--coci
H2/ Pd-BaS03

boiling xylene 
A 

<C)<H K2Cr207
B 

(ii) OH cone. H
2
S0

4
/ A

HCN H30+ 
(iii) CH3CHO .c D 

(iv) CH
3
COCH

3

BA(OH)2 , 0
°

C
E 

0--CHO KCN 
(v) aq. Ethanol/ A F

©-cocH
3 

i) NaOH/I2/ A
G+H (vi) ii) Dil. HCl 
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(vii) CH3 COOH

Red P 

Br2

OR 

J 

CHEM-23/'Xll/2051(10.1:.!!§

I 

(i) '.A' and 'B' are two functional isomers of a compound
C3H60. On heating with NaOH and 12 • isomer '.A' forms

yellow precipitate of iodoform, whereas isomer 'B' does

not form any yellow precipitate. Write the formulae of
�, and 'B'.

(ii) How would you convert?

(x) Acetaldehyde � Lactic acid

(y) Acetic acid � Acetone.

(iii) Give an example of Aldol condensation reaction.

(iv) Arrange the following compounds in _increasing order

of  acidity:

COOH COOH COOH COOH 

, 0 , 

N0
2 OCH

3

1 +·2 + 1 + 1 
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CHEM-23/Xll/205 lf 10}-NS 

( HINDI VERSION J

( � fttcfR.q",q � ) 

Slf4ch m cfiT wft � � Trq fqcfi�1 � � 

�: 
=q.::ict, { � :{ffi1 cfil ll 

} X 14 = 14 

(i) � -q � � � ct,)- n-WW cf>' 3ltr-'i:-lliilch cf>T 5H•<j,fu � �

f,(4f""'cfl(-i � � Gl&ct � � t ?

(b) &11�f-1cfi

(c) Qsjf4f-1lJJ.1 (d) �fusll4 I

(ii) Al203 � Al cfiT \Z<fi � � � � --6llq�llcf, fq<'9,ci cf>T

qf.ctt101 t

(a) lF (b) 6F

(c) 3F (d) 2F ( F = 4,{J:g )

(iii) Rt=f "lf � � � � (liophobic) c:t,)<11£1-s t-' ?

(b) �

(d) f"'1C"1f<!--1

'8cfit1 I ?

(� HF (� HCl 

(c) HBr (d} HI 

(v) f.:ll:=:r ll � � 3i I <-Fil ctft �- cfiT" � �'i>-i:1-i � cfil{ 01 -81-1 H

3,fcliR t?

(a) Fe2+ ,· Nf+ (b) Zr4+ . Ti4+, 

(c)· Zr4+ , Hf"-+ (d) Zn2+ , Hf4+
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• 
cugM-23�XIl/205lfl� 

(vi)
"if<!� '41filc:fi [Co(NH3JsClj S04 � {Co(NH3 )5 S0 4]Cl �

�cfil{ � fi41ci.t.l�fll G:tl,al t ?

(a) �1$�� �J.llq�qtii

(b} fl(;�41"11 BJ4icl4clctl 

(c) 6ll4..ftc:fi{OI {fl.{lcP-lclc11

(d) ���,4, �'ilcl4cH'H

(vii) RT=," qn_c1a-1 � � 34Y,ffi � cfiT qt,'i'.11� :

CH3 -CH2 - CH - CH3
I 

� 
A 

CI-fa
_
- CH= CH - CH

3

(a) 

Br 
" "°IC114 KOH 

(c) '6-l�)�C11ll KOH/ A (d)' � � wft

(viii) fi9 � . � � 41rlcfi Br
2
/ H20 s:m 3q'ttJRd � � 

(ix) 

.. 
2, 4, 6-Z:l�ii!)4' q;91)� � � c:fi.(nl � ?� . 

(a) 

OH
� 
�COOH 

(b) 

(d) 

• OH 

�S0
3

H 
� 
OH 

COOH 

� -q- � �-m 4'Plch �f�"°II<) � � fu�I -;,m- � t ? 

CHO 

{a) 
. 

CH3
(b) 

(c) HCHO (d) 
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.l 

(xi) 

(xii) 

.(xiii) 

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

�f"'le1 � cfil �H(fMcti KOH � 39W!lfa � c:R17{1cf,i4 cfi" m'lT

39'€URct fcfictl � t" fil f-1\'itct 3Nli:; m-

(a) 

{c) 

CN 

(b} 

NC 

6· 
CH2NC CONH2 

6 (d) 6 
f.lB � � �-m � RNA ir 3ii4Wkf t- ?

(a) . t({f�H1 (b) '41?.tf�.=t

(c) •c41f•-F{ (d) q:f,gf .. i;1

f.:n:;:r ir � � �-f-1l-rilcfi{Ofl'4 iil§("icfi t ?

(a) PHBV (b) -=tl!4C"it.=t-2-4llicril-=t-6

(c) --illlcril-1-6,6 (d) (a) .3lR (b) zj";:n-

� 1l � � 41,$1(.Fll (analgesic) t ?

(a) ��1f-1cr1 (b) Q.ftHR.=t

(c) 3il�lc:f.8iBl-1 (d) �crtj{{-l-1 . . 
(xiv) � cf>l dl4#'i4 � � q,f�l-l 'tUoT � c(IC"il � iliifli,CI � �

� cfi{cil t, t-

(a) 311�12.4 (b) ��.CH
(c) Q.fCllJ:t (d} �s:f;tifll� 

.( � :a+d't'-4 � ) 

2. f--tl.if<'"lf@a m- � � � ir c;')f,;,Q. (�cfi{z;qcf> � 'Q"{' � �) :

(i) 'ti 4 qc:"'4 ·iH c1 ct> ('0( � �ct> I� � t ?
lx4=4 

� ............ -· fcfif(I � � �i:.l�l<"i�cfi�a=t cf>1 1:11q..\ * � � �ct>l � qft � "QRT

-sH·lua.a1 ��mu 'cfif wwr � � t ?
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(ii) 

(iii} 

(iv) 

cHEJ\t-23/X0:/205 lf 10)-Ns--.a:: 

R9" it � � �c:(01 �n.cfi �,��1cR-11�s � � ��.., cf> � 

fl�� � !,.la:j[c:f\JIIMl i ?
Na2S0

4
, FeCI3, K

4
[Fe(CN)6J

3d � ,E4�i-(Uf � -q cfi1;:r 3-l(c:ffilcfi{UI 3lcH:S!lT qTT ��i44 �

Q��lct cfi{i:'11 t ? ��<:ITT 3-c.'cldi-l 3ll¾lcfi(Oi 3lci�i � i ?

-'l�c:11 

� cf; ftll--11� ��cf?lf..fcfi ��I 

:gc'i<-1 � 1i&f t.1c:.cfi � � ?

( fctEtllf.-tti3 / aoi--tt�cfi lfF ) 

3. f•-ll•---ifMf@<i s:i�..if � � � -q- Glf"4Q (�c:fiR'<lc:fi � 'ITT' u:rR �) :
2 X 5. = 10

(a) $�1�(-1 3i�l(;(-,\ � Qfll2.1-=t cfiT m� {13{'--e <f;" f-,lfl-l � �Filf'icfi

foltj(-1-1 i;�i,ctl .t I cf<TT' ? � cf;t I

�

� 3i64t��fl� 31fc4�af�;J�64 fo1H<.l * � n-tc?ll41 � i � �
fo1�1qcf, cf>T cfq\!.1--licfi -q- � m-cft i I qM � cs'F-111-! cit4�1-{ � cfi1

ff(;l<-Uil � � � I

(b) --fllcfil{ q,(OllfGcfi (shape selective) 3dl{cfi � "t ? � dG.h_;.(01 � I
1 + 1 

� 

qQ.1cfi,(UI � °t ? � 3<:,l�,1_01 � I 1 + 1 

(c) PC15 3lUJ � � � � fi4(j.� � ? ({cf)�™ iitcil�� I

(i) 

(ii) 

l + 1

XeF 6 � 'l°f � * -.rf(-,!lqEtR.ci � q)f· :Ufilqf.--tcf> B4\cf>{l1T 

ft;,@, 
• XeOF 4 � 4,.;;_14 4{1-!tOj q,l' {icfi{OJ 3tcHl!tl � t ? �

I J;is:.cHEM J

1 + l 
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(d) -(i}

{ii) 

(e} (i)

(ii) 

CHEM.:23/XII/2051(10]-NS 

� -d4q=d-i {H41<4f--1cfi � _'[TU 1 Co(NH3)5Br]SO4 �

[Co_(NH3)5 SO
4 

JBr cfi'� 3Wr � 3TTR cfit1t?

� "1fc.(1 <-flP1i:fi � IUPAC -;,n:r q"fa fuli 
[ Cu(NH3)4(H2O)2]SO4. 1 + 1 

H8 �s�cfi � Qi:fi�cti1 $ � �
H H O 0 f1 I II 17_

L N-(CH2 )6-N - C"".'" (CH2 )4- C Tn·

oN q-1a:t �§Hcfi ozj m-q- � <i!§(1c.fl "$" �-Qqi" 3<!.l�{UI � I• 
1 + 1 

4. f-1i-.1f<1f@a � cfi" � � lt e.1f-iict (�C:f>w<-ic:ti � tR � �) : 
3 X 9 = 27 

'
I 

i 
I 
l 

I . 

(a) (i) � !.4cfil{ � -R.t4fcfi414c{\ ffe "$ cf>F(OI � c3lfT cfiT tl-10=4

(b) 

.-q qi°q\ :.ii�fcf, �'Wdcfi tj(ctcfii:il ll � � t; ? 
(ii) qt,(l'.-{(Olfqcfi �ol4l-lH 60 g l=ft;;-1 � fcFim � X' cflT Et-,(t:I

6·23 g cm-3 �I �-� � cffi' fcfi--11<1 iiil-41� 400 pm t;,

(i) 

(ii) 

(i) 

(ii) 

nT tl--t14 � � � � c.f>1" q�i.{H � I • 1 + 2

�--
fcf,{il l\1Plcfi cfiT f.:iq101 'A' -a-m 'B' � � fct:><:Tr -ifRTT t �

tt.fl4 fq..:q(� lf f�,R.Mlcfct fflT t° f.-:,1.a� c:r,:r <t, fcfi--tl� lf

A q{i:4101 i om 4,ctcfi � � B 4<4t0J i" 1 � lftfi1cfi cf>T w

(formula) ·cFlrt" ? https://www.westbengalboard.com 

3m": ifif�ct 'Q'l (bee) fc4_"-l41� -q- f-1tj4.,· {packing) � cf,l" 
1101-11 cfR°I 

=--
1 + 2 

� NaCl cfiT 0·84% :.i1iffi4 fqzvt<-H cfil" fll4l...q �<:11�-i <fi �
-qw:TTTT��t '? 
fu;m- � .&t-14tteil, om fqJ\4 * 1 1ll11 cfit � �r..,,--1 � 
so mtt ll mm � t o-a: �f..,,., � fo1-1icfi it 0-40 K q,l" cfi1:ft-
3l@l' i-1 4f"1-1 � fo4icfi 31<:4'14-1 �-ticfi (K_r) 5· 12 K kg

moI-1 t" I fck.\£1 � "IDl-f � � (molar mass) � 1101-11 

cf;tl 1 + 2 
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cHEM-23/XII/2051(10)-l'fs
----..c 

(c) (i) 31"14-il � ¼ct34 � (migration) cfiT cf>li:-1<l3ti i:f;f �

afrif� I 

(ii) 0·0 l M Qf�fccfi Qf-(4:S cf>T fqf,ttte CqlHcficil 298 K �

1·65xto-4 
s cm-• tl fotC"lll-i ·cfrr i.ilH< tjJ(>icffrll �

CH
3COOH cflT fct41-i'Fl ci>1 � cfft" 11°HI cfi"t I Rc:rr TJ<fT t­

A.0(H+) -. 349 • l � ,-,0(cH
3
COO-)=40·? S cm2 mo1-1_

(i) Mcf Ut °¾ c);- � ffl �I·

l + 2

{ii) � '1�f--tcfi � cflT .:i.ajc: ti41cf>{UI ft;;&_� 298 K ctl4st>i:f 

� fcr.cTT.cif. cf>1 i10H1 "cflt : 

Cu(s) I Cu2+(o • l 30M) I I Ag+( l ·ox 10-4 M)· I Ag(s) 

� � t E° 2+ =+0:34V,
Cu /Cu 

E0Ag+jAg = +O • 80V. 
• 

I 

1 + 2 

{d) (i) � C<-icFf S-lsfil-f if mf-slll-i Jf ..\!)2. � � "ffi'1 � "ffi 

�i? 

(i) H«il4--! c=Jm �*� �ft;r&,

_ (ii) �J.ilcl�c � � � f--!IS:fi�ur � �<1-i wic:m � � -q fcf>.fichf

s:t4l'I tTTffi t ? 41°:S (Mand) �sf>q ID'U � � cfiT zxJ)ch<IIT

fq-jlll � i ? 2 + 1 
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- (i){e) 

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

oraiT � 3tlcfi\ 300 3ic1�1 ll 'd' -� � � * T'f 
"ffiTT t I 3lfCf � � .ficfi<l � � � tj�401 (1('q � ?

(f)

{g) 

(ii) Lu(OH)3 � Ce(OH)3 cfl" � � � � t o"m

�?

(iii) w;:r � cfiT � � :

MnO� (aq! + C20�-{aq) + H+(aq) ➔ ? 1 + 1 + 1

(i) H8 41Plchl ll � � � SN2 � � ?
<==)-c�c1-amc:=>-c1 

(ii) � �m *A� D {'{cf, �P1cf>1 fi<'i:Filrl-lcfi � wrol :

�CH
3
Br + Mg , A 

�CH3 HI C

i) �cflfi B
ii) H

3
0 + 

Br CiH:;ONa
D (:::r( CH3 C2

H 50H .
1 + 2

(i} �- c:Rvfl{l4-i11.-f cf>1" C-Cl � i?icstl{ f+:f'41�C"I <#11./.l�s cf;1'

"(ii}

(i)

• C-Cl � H<itl{ � mcT t' ?

._f.fi:;r SN2 �-q dc<-11� q)f ti{'iFtl\··£.i<:fi � �: 

---? 

NaOH

2 + 1
. � .4'Ptc:f>l cf>1" � * � � l{i:fiC"I {lfflllf--ii:fi � � 

�3lotcfit7T) 

lh-ilC"I � �\!{l�(-1 ¢lc-<tilf.C"I I
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•
cHEM-23/XIl/2051(10l:!!§

(i} 

_(ii) B9 � � 3�1Gl cfiT qt_t=q1;:, �: 

� 
OC2Hs HBr ,. ?·

(iii) q:,-,10 � Q¼1R.,, � qf<cta--1 cfi1" 3t1tr � -c:f,
....:..

{
_.

,, ?
1 + 1 + l 

(h) (i) cp;fl' Q<1ilfc:cn � -�4}., cfiT s:t«xfa '1f§l4M ile11'h-11�:g �

mr � cfft � t1c:f>JI t- ? 
(ii) � Q.1Jilfc.c:fi 4tfitc:fi '.A' "1Ml4 NH3 � cf> � (fN � tr"{

(i) 

(iJ 

(ii) 

(iii) 

41Ptcfi 'B'� t I 4tP1i:h 'B� Br2
/KOH cf>� 39-ilrfh=t �

� :qtfip:fi 'C' (C6
H7N) � t I A, B o?.IT. C � 4(;'GH cflt �

N02 
f;:p::;, ��A� D� 96'91-i: 

• 1 + 2

HN02 
B, ---,---- C 

• 0°C 

·l + 2

� fc121f�-, cf>1" m_ c))- cfit{ur l:11ctcfi {ffil6-<4ftl (P ern1cious

anaemia) "ITTffi t ? 

�#>1.:ii � l-11�1� ll � � '314i-11'41 �icfHt � ?

� o_-'<tc:f>l.:if � inl41--1 � � � dGi-1,ua ref,�, ;;,·,a, t" �

� °ITTffi' t ? <l.fii�f.-fcfi �l-l
1

lcfi{Of cfi � fe1@ I 1 + 1 + 1 
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�faf(sR1 � * � � (�cf>wqcfi � � � �) : s x 3 = 1s
5-

(a) (i) f<fittl <lfHC4Ptcfi � R ➔ p * � t11��1 ( R. > �Flil-f

�q:q ( t) cfiT � � � �<;f°ilH t-1

t 

R 

t -+ 

� cfiT � cf>T l{ci\-j1-iH � I 

(ii) � sf)i:{ � $ .fiJ.ilcfifMct � � W cf)( ��i\�Q. fcf;-

31Mf�41 cf,1' � 3Wj 3rcfl1:r � cfi1' � .fii�di �

� ct ::4 t° I 

(iii) fct,{11 � � � ct,T .25o/o, 40 fA--tc -q � 'ITT<iT t° I �

f�H:icfj * 1:fR "cfft J(OHI "cfi't I � -(lJ..llt � � 

80%l{U�? 1+2+2 

(i) fc:ififfl � c:f;r � � .&ilOlfqcfiftl � <iflq en- .al&� I

(ii) � � � � t ? fc:fi:m � � GT �<icf> cf>1'

� L.mo1-1s-1 t1 �ct,T���,

(iii) fcf>e) {l«i4f--icfi �-cnl � 41.fTT' � � t � c1N�Z-t •

, 293 K °l1' 313 K <'fq; � � t1 � * � �f#,:qU(

� cfll l101--11 �, -i:JR � fc:fl :efsf>?.101 � a1q�4 � ¼(he 

t- I ( R = 8·314 J K�1 mol-1) 1 + 2 + 2 

(b) (i) . lWf .fiifs:.i"I :mf-s4l4 �l�§lcttil�-s· � � ™ #t)=H.:t cfft
� * � 'tfqfMa <1t11qf.icfi ftJ-1lcfi<o1 �, ·� � 

a:cf'tfst>ctl 3i.fil-Hi41ctl (disproportionation) � t" ? 

tli:<UNfl � I 
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(ii) R9" 'q;'( c:fi(,(01 � :
(x) -;i,�{l\ii--1 Gc.l�{-11�-S � m cf;,((''1T i° � fcf, �

+5 a1icR-Hcfi<o1 3ic4f2IT <;:(1la1 t' 1 ct<TT ?

(y) XeF2 '$ 3lU} ct\- ,a.{'€{-11 billl �J cti1°rlll m I

(iii) f;ri=r ����:

P4 (PJo) + NaOH (ftif�a) + H2O ➔?
2+2+1 

(c) A t1 J cfq; R1=f �rtc:til cfit 4(;'€{H � (chclM ,E4{'€{--i(fGc:fi �

(1.) � 
H2 /Pd-BaS03 

� COCl -----• A
boiling xylene 

(ii) 

(iv) 

K2 Cr207------'------'>B 

cone. H2S04/ A .

HCN H3O+

--__.C----+D 

E 

KCN 
(v) -©,- CHO 

aq. Ethanol/ A➔ 
F

(vi) � COCH� 
i) NaOH/12 / A

ii) Oil. HCI
G-+H 

I NS-CHEM I

! X 10 = 5 
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(i} 'A' � 'B' �fllcfi C3H60 � -ey Slcfilllh-i-lcfi €t-llct4ct �I

ft'-ilc44ct 'A' NaOH � 12 � � � � TR" -3il�S1CfilR

cfiT ,:m;n- � � cfi{i:1 I t '-'iiil f cfi �-P-1 I q l4 q 'B' -cfu;n-

� ��R � cfi{ctl � l 'A' ?MT. 'B'.� ��I

(ii) 3,N � qf,ca:ffia cfRlT :

(iii) 

(iv) 

. {x) Q_.(-tll��l�:S ➔ �rflcfi � •

(y) Q_'8
t\

lfc.cfi � ➔ ({W2.l.-i l •.
({('",Sf� {hFi-1 � cf>T � 3�1g{OI � I 

� itWtcnl qi) a--tc:f,l .5i0ta, cfiT � -� "CR. �;s., 1q : 
¢OH: ¢OH' 60H ' ¢OH

OCH3

i+2+1+1 
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