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INSTRUCTIONS

All questions are of objective type having four answer options for each. Only one option is
correct. Correct answer will carry full marks 2. In case of incorrect answer or any
combination of more than one answer, % mark will be deducted.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B.C,orD.

Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

Mark the answers only in the space provided. Do not make any stray mark on the OMR.
Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles.

Write your name (in block letter), name of the examination centre and put your full signature
in appropriate boxes in the OMR.

The OMR is liable to become invalid if there is any mistake in filling the correct bubbles for
question booklet number/roll number or if there is any dis & in the name/ signature of
the candidate, name of the examination mﬂp‘bﬂ' hc‘ﬁ}; !';, also become invalid due to
folding or putting stray marks gp itor any darpage to it. The consequence of such invalidation
due to incorrect marking or ol s h.;mdiing by the candidate will be sole responsibility of
candidate.

Candidates are not allowed to carry any written or printed material, calculator, pen, docu-
pen, log table, wristwatch, any communication device like mobile phones etc. inside the
examination hall. Any candidate found with such items will be reported against and his/her
candidature will be summanly cancelled.

Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work.

Hand over the OMR to the invigilator before leaving the Examination Hall.

This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English version will stand and will
be treated as final.
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CHEMISTRY

At constant temperature the rate of effusion (r) of an ideal gas is related to the pressure (p)
and density (d) of the gas as

@ e Swem o3 wd e feEaeTE @@ (), MO B (p) IR MICH
THGa (d) T o=

Vp
(A) recy (B) ruﬁ

P B
(C) rey (D) rw‘\!;

At any temperature and pressure, the compressibility factor (Z) of a real gas; which obeys
the equation, P(v— nb)=nRT is

P(v-nb)=nRT 3eaefd TN 50 a¥7 @f6 W MIOR CF@ 07 T TS B
MAMS! eI (Z) T T

Pb -nb
®) 1Ry - L;ﬁp*{
P it -1
Pb -~ &—‘ﬁz
© l+gt AN
."1 L]

At a definite temperature when a spherical water droplet of radius R is transformed into
two identical spherical water droplets with radius r for each droplet, the change in total
surface energy is (Given: Surface tension of water =v)

@ S Swon R aPd R G e waRrgte ¢ arnd R qP sien
AR ST *RTT I (0 opefEr ofieds T (wee oRte T v)

|
(A) 41:113[23 —l}f (B) 8r ( 1——|2-J'f

_1},

tad | b2

(C) 4rm [r1 —%J‘r (D) 4nR? [2
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The number of atoms (Z) in a unit cell of a face centred cubic metallic crystal is related
with density of the crystal (p), diameter of the atom (d) and mass of an atom (m) as

ﬂﬁmmmmmmﬁmmmmm_m
T (o), “HHE T (d) @ ol M I (m) 27 TG AT

_pd _ pd?
(A) Z = (B Ze= o
© Z="— D) Ze's

An ideal gas of fixed mass at an initial state, A is transformed separately ly to different final
states, B and C by isothermal reversible expansion and ; &versible adiabatic expansion

respectively. If the transformation, B — Cis an I'mchupt; nge and pressure at state B is
P2 and that at state C is P3 then : "

ﬁzmwﬁszﬁwﬁvmyw@mmwBscm
wmﬂmwﬂmﬂwﬂmﬁmqmﬁﬁwwuﬁmﬁ
B— C wwefis s 70 <k B Wa@y 517 P @ C S@gW 5% Ps TW 3

(A) P,<P, C (B) P,>P,

(C) P,=P, (D) P =P,

At constant temperature 1 mole of an ideal gas is expanded freely. For this process the
values of the quantities will be

7 T | T WA TR N AR w9 T afauibre el W e
(A) W=0,9>0,AU>0, AH>0 (B) W<0,q=0,4U>0,AH<0
(C) W=0,q=0,AU=0,AH =0 (D) W<0.q<0,4U<0,H<0

A reaction is spontaneous at T, K but non — spontaneous at T, K (T, >T,). If AH and AS

are independent of temperature, then the condition applicable for the reaction is

qaf Rt T K Swom 7orge &g T,K (T,>T,) Swom 7or-gs 70| 1 AH ¢
AS-&7 W Twe R o, ore Rfeufe rera s 6 =

(A) AH<0, AS<0 (B) AH>0,AS>0

(C) AH=0, AS<0 (D) AH<0.AS>0

Chemistry 4 A
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If 1 ml I(M) HCI solution is added to 100 ml of a buffer, made of CH,COOH and
CH,COONa of strength 0.1 (M) for each, the change of pH of buffer is

(Given: pK, (CH,COOH)=4.74)

o 0.1 (M) sM5Tga CH,COOH 8 CH,COONa-&% famret 7o 100 mi AwIE Wi |
ml 1(M) HCI 839 1319 ¥H 6% I9137 pH-93 *faade 22

(T78q WIE : pK, (CH,COOH) =4.74)

(A +0.09 By +0.009
(C) -0.009 F (D) =0.09

The concentration of an aqueous solution of a weak acid, HA in its is 0.1(M). If this
solution is diluted 4 times, the degree of dissociation of the acid becomes ‘n’ times to that
of its initial solution. Then the value of ‘n’ is

T WIFE HA-9F e 0% 69 0.1(M) | OF WIS, QPN 4 & FY FAA HA-
ﬂﬁmﬂw:{mﬁ?ﬁtﬂmm-qgﬂw‘ﬁﬂ-ﬂmﬁ:

(A) 3 vt By 2
o I

(C) 1.5 (D) 0.5

If x g of an electrolyte, AB (molecular weight = y) is dissolved in 500 g of water, depression
of freezing point of the resulting solution becomes 8 K. The degree of ionisation of the
electrolyte, AB is [Given: Molal depression of freezing point of water is K, (K kg mol-')]

x g SfPeR0IE AB-% (WAfRE ¥F = ) 500 g o BRET wF waOew T
ST TW 6 K | TC¥T AB-9% SWHYS W 6 : (206 ; W(ET [ZU08d [ a9
%# K, (K kg mol-')]

0K, By

(A) -'-*';,_xy + 1 (B) Z,tK.,+ ]
oK,
By b
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If the reduction potential for the following half-cell is - 0.3 V at 25 °C then pH of the
solution of H,S8O, in the half cell is

Half cell - Pt(s) | H, (g.1atm) | H,SO, (aq)

25°C Sworn frgems wramls Remd R - 0.3 Ve o8 W&t H SO, 5303
pH-% TR T=.

@M Pt(s) | H,(g.latm) | H,SO, (aq)

(A) 7.00 (B) 10.16
(C) 2.54 (D) 5.08

~A
At a definite temperature, molar conductivity of the snipﬁﬁ:ﬂ_'_ﬁ? acetic acid at infinite
dilution is y Ohm~'cm?mol~' and that for a solution oF 0,001 (M) acetic acid at the same
temperature is x Ohm~'cm?mol™'. The pH of the ]fﬁeg solution is
=} G Twory wibe wifres S Agge FAE twerE ARl z| y
Ohm-'cm?mol-! | GF% Twem AT 0.001 (M) TR TWR e
A x Ohm 'cm?mol-!| e ol Fare® pH-97 ¥¥ 3T ¢

(A) 3-log [‘3 (B) 3 +log, 6]
b
(©) log, @ (D) 133106 )

For a first order reaction, A — Products, concentration of A becomes a* C,, a¥ Co and
a? C, at times t, 2t and 4t respectively. If Co = initial concentration of A and ‘a’ is a constant
and 0 < a < |, the relation among x, v and z is

qaft vy fRfew A - fEuee awmdgg 9@ (208 4 T A-9T HY T
QUaTE aC, a¥C, 8 a?C, | A-«3 o sy o C, 7%, ‘a' I @@ 71, 9= 0<a<!
TV U x, ¥y 8 z WH Food T

(A} x=2y=do B) x=3=%

(C) d4x=2y=z (D)

Chemistry 6 A
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14. 262 mg of xenon gas reacts completely with 152 mg fluorine gas to form a mixture of XeF,
and XeFﬁ in the mole ratio of m : n (At. Wt of Xe = 131, F=19), The ratiom - n is

262 mg TR M S 152 mg GRA 17 #9440~ RfEFW 30 m : n (0 WS XeF,
G XeF -3 «3ft fipqs 2R 312 | Xe 8 F-93 *mmefRs e7g wa@mw 1316 19
TA m: n STl &

(A) 1:3 By Z:

© 1:1 (D) 1:2

15. Which of the following is correct when solid NHsCl decomposes on heating to give NH,
and HCl gas ? |
T O gt NH,Cl-a3 Rt za NH, ¢ HCI 7% Seom 20 (et A @
ool How 2

(A) AH>0,AS>0 (B) AH>0,A8<0
(C) AH<0,A5<0 (D) AH<0,A5>0
16. Out of the three aqueous solutions of (a) CH,COONH,, (b) CH,COONa and (¢)
NaHCO, the buffer solutions are:
(A) only (a) (B) (a)and (b) _
(C) (b)and (c) (D) Ji:l?
fo=f® wdw @29 (a) CH,COONH,, (L-,LGH Ctlo.ﬁ (¢) NaHCO, -4 347 %1
H39 I ? (':. ":-ﬁ ¥
(A) DY (a) LA (B) (a)9(h)
(C) (b)8(c) (D) (a)§(c)

17. Which of the following statements is correct ?
(A) Both H3P03 and H3B(33 are protic acids

(B) H3P03 is a protic acid but HHBD] is not

(C) H,BO, is a protic acid but H,PO, is not

(D) Neither I‘~13P1i‘[.‘.l3 nor H,BO, are protic acids

M A SE Aw 2

(A) H,PO, s H BO, Terxt rafos wnfis

(B) H,PO, tznfbw wf3re g H,BO, tofbs wmivre v
H,BO, tfb= wifirs g H, PO, tafbe wifse =

(D) H,PO, 3 H,BO, (FAME [afes =i =1

Chemistry 7
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Which of the following represents the composition of carnallite mineral ?

A2 G ARG e oW ek s e
(A) K,0.ALO,6Si0, (B) KNO,
(€) KCILMgCl,6H,0 (D) K,SO,MgSO, MgCl, 6H,0

A weak monobasic acid (K_= 10-) is being titrated with NaOH solution. The pH at the
point of one third neutralization of the acid will be

aeft P qwwRy WbEE (K = 10%) NaOH @ w3l epfie 9 2o | T
WIEe G- S WA T pH-9F TR T(F

(A) S-log3 (B) 5-logb -{
(C) S5-log2 (D) 5+log2 ]'QSQ:'
e
&

In a cubic unit cell, seven of the eight corners arevucﬁpi'bd'by atoms ‘A" and centres of
faces are occupied by atoms ‘B’. The general fpﬁrula of the compound is:

MWWWWMW:&W'A' oy WA @2 el ot
@rY B WY wwe | e AR AES =

(A) ABg . (B) A.B,,

© AB, (D) A,B

2477

A diatomic molecule has a dipole moment of 1.2 D. If its bond distance is 1.0 A°, what
fraction of an electronic charge "e’ exists on each atom ?

G ferme wE Roe Swee ¥ 12D W TR I EY 1.0 A° T ERE
wwad IS et AERAT WY e oSl ey Tem A

(A) 12%of ‘e’ (B) 18% of ‘e’

(C) 25%of ‘e’ (D) 29% of ‘e’

Chemistry 8 A



PUBDET-2019

22. White phosphorous when reacted with NaOH solution gives PH, and NaH,PO,. This
reaction is an example of

(A)  oxidation of phosphorous (B) reduction of phosphorous

(C) disproportionation of phosphorous (D) acid base reaction

(C) FIFRACR A (disproportionation)
(D) wfe-me fafama

23. The first ionisation enthalpy of group 13 elements follows the order -
g7 13-97 TFefER sfow Sy gRenate wBe oW o -

(A) B>Al>Ga>In>Tl (B) B>Ga>Al>In>Tl
(C) B>Ga>Al>Tl>In (D) B>TlI>Ga>Al>In

24.  Pick out the wrong reaction
1 e fafeu Bt =
(A) 2MnO; + 5C,07"+16H* - 2Mn** +10C0, + 8H,0 .
(B)  2MnO, + 4KOH + 0, - 4KMnO, 1 2H ;Gl 0"3‘\’

(C) 2Na,Cro, + 2H* wpq?ci;ck s nUr

(D) Cr,03 +14H* + SFe®* — 2Cr** + SFe™ + TH.O
2% !

25. Two elements P and Q having atomic masses 75 and 16 respectively combine to give a
compound having 75.8% of P. The formula of the compound is

m?suxﬁmeWWPaQWWMWﬂmw
TR WG P AF 75.8 %, OB (o7 ww 2re -

(A) PQ (B) P,Q
(€ PQ, (D) PQ,
Chemistry 9
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. ] | %! r '/’/
The Schrodinger wave equation for H-atom is Yo = [—J [2-—};: % where

EZH 2y a)

a, is Bohr's radius. If the radial node in 2s be at ,» then r, would be equal to:

H- R Twea CafSar sl oty = W.'Z;{-‘_]%[z—i}e_r;u , 8 T W

ap dg
FOFT TG | 25 FH(IR (ACWA IO (radial node) ro-1T WA, m-97 WA TR :
(A) ? (B) \2a,
(C) 2a, (D) %

The oxoacid of phosphorous having oxidation state + 4 is :

(A) Phosphoric acid (B) Phosphogous acid

(C) Hypo-phosphoric acid (D) h{c_t'{i;}':bsphoﬁc acid
+ 4w R wreacr serfel @ o o

(A) wofEe wifme ..gi;} worw wis

(C) =Arerew el wifs .7 (D) twrEERE Wit

C‘:‘ %

A radioactive sample has initial activity of 28 dpm. Half an hour later its activity is
|4 dpm. How many atoms of nuclide were present initially 7

= (ElEy T e F AEwe TH 28 dpm | IS o3 SR e &= 14
dpm | onefi sy FEFEhy Fwefd g w2

(A) 200 (B) 400
(C) 600 (D) 1216

Which of the following ions has the highest magnetic moment ?

A3 A WA BIvS I A4 ¢
(A) Gd* (B) Mn*
(C) Fe¥* (D) Crb*

Chemistry 10 A
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The correct order with increasing O - O bond length in KDT 02 and Dz[AsFﬁl i5 :

KO,, 0, 8 O,[AsF,) tiiefre O - O 797 (it wweswm &l o#i ¢
(A) 0,>0,[AsE]>KoO, (B) 0,[AsF]<0, <KO,

(C) 0, <KO,<0,[AsF, ] (D) KO, >0,[AsE]>0,

The geometry and bond angle of 50,7 are best described as:

(A) pyramidal, 107° (B) tetrahedral, 109°
(C) bent, 104° . (D) trigonal planar, 120°

$O,-« 957 g3 TH (A TH

(A) Prafafen, 107° (B) BUR&EET, 109°
(C) T, 104° (D) far=®w wwedn, 120°

In which of the following pairs, both the ions are coloured in aqueous solution ?

MEF S rerSefF WG e e e W 38 ¢

(A) Ni**, Ti*+ (B) Sc¥*, T+
(C) Sc**, Co™t (D) Ni**, Cu*
S

The correct order of the strength ef.t-thulemgﬂc 5 is
frafefire wifeefm -rﬁfa T 7

COOH CDDH COOH COOH
@ @ @ :
I I I[l v
(A) IV>T>I>11 (B) IV>II>MI>I
(C) I>I>HUI>1V (D) N>HUI>1>1V

Chemistry 11
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34, The total number of stereoisomers and their optical activity for the molecule

CH,— CH(OH) - CH('"*OH) ~ CH, will be
(A) 4,all active
(B) 3, two active and one inactive
(C) 3, allactve
(D) 2, one active and one inactive
CH, - CH(OH) — CH('*OH) - CH,4 weps w6 FORGERTIE FW gk T
EASA GRS T
(A) 4, AR AEEHEH

3, 4 ST g3 9Tl SR
(©) 3, TR SIESHEY
(D) ) a3 SRy g% 3 ST ..

A

r’
Ph — CO — CH,. when heated with cumcwmed.ﬁf' | gives aldol condensation and the

;r .
product formed 1s £ *

Lok
n

sTp HC| Feand 3¢ ‘ﬂtﬂfhﬂo CH, weee ffEra 78 <3 Besm il ze

_Ph
(A) Ph-CO-CH=C__

3

_Ph
(B) Ph-CO-CH,~ C(OH)_

3

(C) Ph

Ph
(D) None of these [TeRGE ArE

Chemistry 12 A
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Cl Br
| Mgin 2 CH;CHO 3 NH(CI
-:'r r _""_'_-+
dry ether H;O

Identity the product of the above reaction :

Eorr Rfirafs Rfraere »wd® e =2
i\ P
Cl CH CH
(A) ~oH ® NF Son
.
?Hl C fH1

HC EH
© HO” \O’ @z ~,

The best way to prepare neopentyl bromide, Me;CCHaB¢ | |~.

faterorEs @, MGICCHJBF ta!r a‘%ﬁ w# Erm!% Lo

EF |

(A) MchCHIUH——PP-n—r

(B) Me_,.C-—-%‘-;q
1I
; 2 ; 3 :
(€) Me,CCH,COOH —24KOH | 2.2gAgNO; = 3. Br. |
CCly A
(D) Me,CCH,0H Hfr »
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Which hydrogen (among the marked ones) is the most acidic in the conjugate acid of

aspartic acid 7

Bfess TmEmE-eFRE W G R witter wwes wiftsr Wy e
A ?

H
'/
o @
| He
HH/D
(A) HA (B) HB
(€ H, (D) H,

In which of the following organic compound(s), rotation around C - C bond is possible ?

I.  Ethane II.  Ethene 1L Aceypil S IV, Allene
fRufefae @m toe g (A @nsfEre) C - Cwﬁqﬁﬂmr

L EreA n. & y ,-;an‘ wfElfm v, e
(A) Ionly €5 ) rand1v

(C) Ionly (D) landIll

An organic compound (X) with molecular formula, CsHi20, evolves hydrogen gas upon
addition of Na metal. The compound (X) immediately produces turbidity upon treatment
with cone. HCI and anhydrous ZnCl,. Predict the structure of 'X'.

qafS terardlet (X) , UER wfeE WEFS CsHiO, Na qiyz w7 f&fmw s
wREe 1 ffe 71 B teedsf (X) 7 HCls waig ZnCl, 7 ST

CrE semee, FAD TaEs T WY X e e wuwe mY
(A) H,C-0-C(CH,), (B) (H,C),CH CH, CH,OH

(C) (H,C), C(OH) CH, CH, (D) (H,C), C CH, OH

Chemistry 14 A
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41. Arrange the following carbocations in correct order of stability.

frafefee andembmefire vfirgs = sad s |
=]
=&, . ~CH,
. HC . O
& _OCH @ _N(CH
P #ﬁc/{ 1h
m, HC H Iv. HiC H
(A) I<li<Ili<IV (B) Ill<I<HlI<IV
(C) IN<l<IV<Il (D) Mi<IV<lli<]

42. An alkyne (X) forms red precipitate with ammoniacal cuprous chloride and it produces
propanoic acid as one of the products upon ozonolysis. ‘X' produces a dibromo compound
(Y) when treated with two equivalents of HBr. Identify the structure of Xand Y.

g6 SRR (X) SR Y% e @eEv O3 e w1 A werse 2ed
I g T st fRfiFwe ot s Besm omd wre semAfE wifte
5% I X' T 42 e HBr @3 Xw e o ool wR-Emmw ot (y)
TSR I X' S Y G N FE 9|

: [
(A) 1 - Butyne and 2, 2 - dibromobutane 4} "‘

(B) 1-Butyneandl,2- ﬂ:bmmnbutam; Ny
(C) 1-Pentyne and i iﬂdtlrnmopemcne
(D) 1-Pentyne and 2, 3 - dibromopentene

43. The major product formed in the following reaction is

ity aww fRfiFarn Seom gum e 2=
H
conc HCL A
0
(A) /\/\/ (B) /\/\\/

OH
(©) /l\/\/ (D) /\/\n/

Chemistry 15 A
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44. Which of the following is the incorrect resonance structure of acetamidinium ion ?

Aoy el sftrffefmm smme e s oy e w1

@
NH! NH;
(A) (B)
&
CH,; NH, CHa/ NH;
NH: NH:

(C) )\ (D) &
@
CH NH; CH 5/ \N H,

1

45. Identify the structure of ‘X’ and 'Y".
X8 Y 3 ST T |

CI'H
1. NaOH Bry/H,0
2 C(}.. * X “excess ~ ¥
"
o,
(A) 4"" :
-I
CO;H gﬁH ‘
H A
CO;H CO.H
(B) x=
CO-H
OH
CO’ZH Br Br
© x= e
Br
OH OH
Br Br
(D) X= Vs
CO;H
Br
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46. Arrange the following compounds in increasing order of their reactivity towards a

nucleophile.

I. Formaldehyde II. p- Methoxybenzaldehyde
III. Acetaldehyde IV. Benzaldehyde

frafefas Mvefre FefFpsmir o6 Hrgen S S e |

[ wEwEeais 1. p-fefareo=eaie
n. wrerEEnie V. EEEeEte

(A) I<Ili<li<IV (B ll<l<IV<Il

(C) N<IVelllic] (Dy I<Hl<IV<I

47. Which of the following pair of structures are enantiomeric pair 7

e om rEeh s aEtsTR ¢
CH,4 H

H Br
(A)
H Cl
H;
CH,4
H Br
(B)
H Cl
H;
CH;
H@Br H,
(C)
Cl H CH;
s al H
CH; H Br
ET@H H,
(D)
Cl H CH,
Hs Cl i
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Which of the following bases does not occur in RNA?
frafefes @ s RNA @2 T oz

0
H N H
0
CH;
NNy NNy
(©) | o |
=~ Z
N 0 N (4]
H H

Considering following reaction sequence the compound Y is

frafefes fafrmefem smers v ol == *

CN - “(
r:;’ E'

dil. NaOH = Brn/KOH- - CHCl

- e » Y
HO, . b KOH
s, 3 U
(A) CH NHCH, % (B) C,H,CN
(€) CHNC (D) C,H.CH,
Identify the reagent (X) in the following reaction :
fafefie Rfrufs [fewe (X) = 39
OH OCH,
. -
(A) CH}[ (B) CH?‘MgBr
(€) CH,0H (D) CH,N,

Chemistry 18
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