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INSTRUCTIONS

All questions are of objective type having four answer options for each.

2. Category-1: Carries 1 mark each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, % mark will be deducted.

3. Category-2: Carries 2 marks each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, % mark will be deducted.

4.  Category-3: Carries 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and no incorrect answer is marked, then score = 2 x number of correct
answers marked + actual number of correct answers. If any wrong option is marked or if any
combination including a wrong option is marked, the answer will be considered wrong, but
there is no negative marking for the same and zero mark will be awarded.

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

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

7. Write Question Booklet number and your roll number carefully in the specified locations of the
OMR Sheet. Also fill appropriate bubbles.

8. Write your name (in block letter), name of the examination center and put your signature (as is
appeared in Admit Card) in appropriate boxes in the OMR Sheet.

9. The OMR Sheet 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 discrepancy in the name/ signature
of the candidate, name of the examination center. The OMR Sheet may also become invalid
due to folding or putting stray marks on it or any damage to it. The consequence of such
invalidation due to incorrect marking or careless handling by the candidate will be the sole
responsibility of candidate. '

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

11. Rough work must be done on the Question Booklet itself. Additional blank pages are given in
the Question Booklet for rough work. _

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

13." This Booklet 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.

14. Candidates are allowed to take the Question Booklet after examination is over. J ‘
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_ CHEMISTRY
Category-1 (Q 41 to 70)

(Carry 1 mark each. Only one option is correct. Negative marks : — %)

41. Which of the following statements is incorrect ?

(A) [VF, ]3_ is paramagnetic with 2 unpaired electrons.
B) [CuCl 4]:“ is paramagnetic with | unpaired electron.
(&) [CO(NHI)G]% is diamagnetic

@ [CoF,|" is paramagnetic with 2 unpaired electrons.

Ffefie ram Rfel s 732
(A) [VFE] Sopad, 2f6 teredn i e

(B) [CuCl,]” Topay, 16 teeR}A Tl A
(© [Co(NH,),]" wgF |
(D) [CoF,]” Sopwdt, 2fb (e JCTaa TS

42. The calculated spin-only magnetic moment values in BM for [FeCl,] and [Fe(CN ) JL

are e \
[FeCl,] @ [Fe(CN )bT_ ag ﬁmﬁﬁﬁﬁm &WF (spin magnetic moment) (BM)
T . -
5.9 BM, 1.732 BM ~ (B) 489BM,1.732BM

(C) 3.87BM, 1.732 BM (D) 1.732 BM, 2.82 BM

43. BrF, self ionises as following

BrF, AGTeR To: e s 2%
(A) 2BrF, —= BtF* + BrF," 2BrF, == BrF," + BrF,~
(C) 2BrF, == BrF," + BrF," (D) 2BrF; == BrF," + BrF;~

44. 412 electronic configuration is found in

(@R TR 412 ETFRGET [T T ¥ 7 -
(A) Pr pr3* (C) Nd* (D) Pm*
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45.

46.

47.
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o

11

The correct order of C = Obond length in ethyl propanoate (I), ethyl propenoate (II) and
ethenyl propanoate (11) is

AT TIPS (1), FLUE THPIIED (1) @3 SRS (A#IEs (1) -9 C = O &
TR 3 & T
(A) 1>1>1I (B) MI>1>1 (€) 1>1I>11 @ I>1>11l

Select the molecule in which all the atoms may lie on a single plane is
4-Nitrobenzaldehyde (B) 4-Methoxybenzaldehyde
(C) 4-Methylnitrobenzene (D) 4-Nitroacetophenone
e 1 wqre s el ot W@ ora wER 3 E T 7

(A) 4-FRGrAgTEETET (B) 4-RefRanafezrzs

(C) 4-RB=wREfas (D) 4-FB@ErenETEEy

The [UPAC name of CH,CH=C~ CH,—CH,is :
DR 2 :
CHO
(A) 3-Formyl-2-pentene 2-Ethylbut-2-enal |

(C) 3-Ethylbut-3-enal (D) 2-Ethylcrotonaldehyde

CH,CH= C- CH,-CH, Ta*ifox 13 2’=*:
‘ [ A,

CHO
(A) 3-TINEH-2-1oAF0w (B) 2-3U3HARTH-2-3771
(C) 3-BURARE5-3-3)1e ' (D) 2-BURAEFHAT SRS
5 Eﬁ'f!
20 g
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"N OH
& H,
1 S and %, ,
COH HO:C/\/\
CH, &:Hi

O~ -

The relationship between the pair of compounds shown above are respectively,
(A)
(B)

(D) - homomer (identical), diastereomer, geometrical isomer

TR A eTeeefed Wy oo T I

(A) GRENSTE (offoRy wRER), SRS fRs e, srfSReTs

(B) «mmPswre (ffofy 7wRm), aamfrewr (efefiy staewe), el
(C) «w =P (Afsfay J—Ew), R, sEfeiewe

(D) RN, sAFsReTR, Efifes s

enantiomer, diastereomer, diastereomer
enantiomer, enantiomer, diastereomer
enantiomer, homomer (identical), diastereomer

The correct stability order of the following carbocations is

fryfefes adertrmefes gifitge e &y 2=

@D
H,C — CH = CH - CH,
I

. |
H,C - CH = CH - NMe,
Il

A) H>1>M1>1V

CH, — CH = CH - BMe,
I
<) =
H,¢ - CH = CH - OMe
\Y

(B) HI=I>11>1V
(D) IV>II>1>1

@ H=>IV>1=>1I1

21

P.T.O.
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50. The correct order of boiling points of N-ethylethanamine (]),. ethoxyethane (II) and
~ butan-2-ol (III) is |
N-BE#HEIRA (1), FURIET (1) @32 REBM-2-S#F (111)- 97 “FHAES A& &N T
(A) NI<II<I (B) I<I<I
(© u<i<m (D) MI<I<II

51. o H,, Lindlar CatalyStpN Ozonolysis b O+P

: (CH;3C0),0
Ammoniacal AgNO; CH,COONa

hite precipitate
Cinnamic acid

Structure of M is,

M-G3 757 B
Ph-C=CH (B) Ph—C=C-CH,
(©) H,C-C=CH (D) H,C-C=C-CH,

CH=CH, NO,
(1) (I (Iv)

52. OH OH OH OH
CHJ NMe_w_
(n

The correct order of acidity of above compounds is

Toffpfie [@nefer wfFaeer e & &=

(A) I>IV>I>11 | (B) M>IV>I>I
(O IV>I>TI>1 IV > 11> 1> 11
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33. H,CH,C
aqueous HiC $0,Cl
NaOH Nal
Hinmm

Cl _"-""""_P'CqH](JO e ———— CHH]leOJ _+C4qu
Pyrldlne acetone

H,C E . E

If all the nucleophilic substitution reactions at saturated carbon atoms in the above
sequence of reactions follow Sn2 mechanism, then E and F will be respectively,

i Boir e RfiFarerta e a1 e e wee fMefpsfefem 2fSgrete fofaran
sszwm @ E @ F TR I

HaCH,C HyCH,C " CH,CH, HsC
H“m)— and H““n\>-— ‘QHNH and H“‘““ |
H3 H3CH2C
(A) ; (B)
H3CH,C
CH20H3 CH,CHs CH,CHs e ok :
AQ“"H and ‘QWH Ho—ﬁuumH and H\\\\‘“ I
Ha HaC
AO)
7
54. Q

Bro/AcOH Bro/NaOH
» X = = Y+Z
CHj CH

3

The correct option for the above reaction is

Toares R wfde Re=b =
: (o]
Y= /U\ Y= CHBn Z= CH3;CO;Na
CH3 CH.Br
(o]
(B) AR /\ Y= CHBnr Z= CH;COsNa
CH'J CBr;
(o]
(C) X L Y= CHBF} Z= CH:CO‘:NB.
CH;,/ \CHZBr L
0
' = = CH-CO;N
(D) X= )\ Y= CHBr, ri 2COsNa
C|:H2 CH, 8
Br Br
. el - SN /SN - S =i Fo WAt LA G Y W+ ._h. . A=A
23 E‘%& P.T.O.
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Arrange the following in order of increasing mass
I I mole of N, S II. 0.5 mole of O,
. 3.011 x 10 molecules of O, IV. 0.5 gram atom of O,
SR CEGF PR SAens
L. 1 T N, . I 0.5 TH< O;
L. O,-99 3.011x10% 3¢ Y IV. 0.5 89 %919 O
@) v<m<u<1 B) IV<I<I<I
(C) M<N<IV<I _ ‘ (D) I<ll<ll<IV

56.

~

58.

Two base balls (masses: m, = 100 g, and m, = 50 g) are thrown. Both of them move with
uniform velocity, but the velocity of m, is 1.5 times that of m, . The ratio of de Broglie

wavelengths A (m, ): A (m, )is given by

R I (S9 m, = 100 AW, @R m, = 50 &) RIS 24T | AroroR e Tt oo |

8 m,-a7 St m, -97 T 1.5 0 R | @R 1267 T ge R gofer wRmRd- g
SAS A (m,):A(m,) TS |
(A) 4:3 ®) 3:4 Q © V261 (D) gt

What is the edge length of the unit cell of a body centred cubic crystal of an element whose

atomic radius is 75 pm ?

a2 TTREFET I [@ACE G (E AR UG 75 pm | @ @FECH @F
TRICE A o7y w7 2 ' |

(A) 170 pm (B) 175 pm (C) 178pm 173.2 pm

The root mean square (rms) speed of X, gas Is x m/s at a given temperature. When the
temperature is doubled, the X, molecules dissociated completely into atoms. The root
mean square speed of the sample of gas then becomes (in nv/s)

3l e Swer X, -9 1% fgfeq e 24 x m/s | St o e e -aa@q@%
e RUAers 2% | «F seg @8 M 1@ IS et (/s 9F7F) =@

(A) x/2 (B) «x | @ 2x (D) 4x

El
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Which of the following would give a linear plot ?

e o 250 (wefaf) weteRe 2@ 2
: (B) kvs1/T

(A) kvsT

(€)

InkvsT

(k is the rate constant of an elementary reaction and T is temp. in absolute scale)

(k 9 ¢ Rieew= *Rag@=, T == wrstan)

The equivalent conductance of NaC/, HC/ and CH,COONa at infinite dilution are 126.45,
426.16 and 91 ohm™'cmZeq™!

acid (at infinite dilution) would be

(A) 461.61 ohm™' cm?eq!

respectively at 25°C. The equivalent conductance of acetic

390.71 ohm™! cm? eq™!

(C)  cannot be determined from the given data. (D) 208.71 ohm™! cm? eq”!

S YOI NaCl, HC/ 93 CH,COONa -7 Goliied ARRIRS! TG 126,45, 426.16
G 91 ohm™'cmZeq! (25°C -4) | OFZ S WICIGTF Hed v ke

(A) 461.61 ohm ' cm?eq’!

(B) 390.71 ohm™ cmzeq*
(C) WWWWWWWWWWWI(D) 208.71 ohm™!' em? eq!

For the reaction A + B - C, we have the following data :

(in molarity)

Initial concentration of A

Initial concentration of B
(in molarity)

Rate (initial)
(Relevant unit)

1

10

100

1

1

- 10

1

10

The order of the reaction with respect to A and B are

(A)

Not possible to tell with the given data.

B) First order with respect to both A and B. -
First order with respect to A and second order with respect to B.
D) Second order with respect to A and first order with respect to B.

A 8B TN A + B - C Ritraiba sfera e fies werefer e wice |

A - ARET MY | B -3 ARfET by | Rieeas i< Ao
- (TuEffore) (Crerfafors) (C1T 9()

I 10 100

I I 1

10 1 10

TICHE A 8 B -3 eoiee [Rfeafbe &=
(A) IR TS JAB O WS 72 |

(B) A 8 B a(Id AMATHE TN G |

(C) A-G9FATATF 9F G2 B-9F ACATH 72 |

B-9F ACATE @S |

(D) “A-G3 FATATE KT I B-

25
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62. Ifin case of a radio isotope the value of half-life (T, ,) and decay constant (1) are identical
in magnitude, then their value should be

M @f Toa T SRCTGIR WP (T, ,) 4= T (1)- 97 T ARSI 7
T, OIRTA (12 TG 26 Bbe | _
(A) 0.693/2 - (0.693)!”2 (€) (0.693)% (D) 0.693

63. Suppose a gaseous mixture of He, Ne, Ar and Kr is treated with photons of the frequency
appropriate to ionize Ar. What ion(s) will be present in the mixture ?

@ AT REER T He, Ne, Ar @22 Kr I8TH | @3 R0R 00 Ar-(@ SRS 9909
N SIS FAEH THo AT T | Q¥ FRTe W0y @ SRmef AeE ot 2e

YA) Art Ar* +Kr*
(C) Ar*+ He™+ Ne' _ (D) He'+ Ar"+Kr'

64. A solution containing 4g of polymer in 4.0 litre solution at 27°C shows an osmotic pressure
: of 3.0x10~4 atm. The molar mass of the polymer in g/mol is

27°C TR 4.0 L G0 @6 ATz 4.0 g XSS A 3.0x10- 4atm'\‘ﬂ%a?71'ﬁm_
aﬁmmwﬁawmmam)m |
(A) 820000 82000 (C) 8200 (D) 820

65. The equivalent weight gf KIO, in the given reaction is (M = molecular mass):
2Cr(OH), + 40H ™ + KIO; — 2CrO, > + 5SH,0 + KI
2w &I 2Cr(OH), + 40H ™ + K10, — 2Cr0,2 + 5H,0 +KI,
KIO,-9% $=1II% ©F (M = 9HRT ©3)
(A) M B) M2 @ M/6 . (D) M
66. At STP, the dlSSOCl&tIOIl reaction of water is H,0 == H*’ (aq.) + OH (aq.) , and the pH

X ofwateris7.0. The change of standard free energy (AG®) for the above d:ssomanon Process
is given by { -
STP TS, WWWWH O w== H* (aq)+OH (aq.), e mpﬂﬁ

70|Wﬁwmwww (AG®) &4
(A) 20301 cal/mol (B) 19091cal/mol (C) 20096 cal/mol ‘ 21301 cal/mol

67. Na,CO, is prepared by Solvay process but K,CO; cannot be prepared by the same because

(A) K,COs; is highly soluble in H,0O (B) KHCO is sparingly soluble
(C) KHCOs;is appreciably soluble '(D) KHCO, decomposes"
Na,CO, 2SS (e *&fS =13z A8 K,CO, s@%@wwm T PR
(A) K,CO, & S Wrar &y (B) KHCO,¥=*4rRy
© KHCO, T WA @) (D) KHCO, Reaférs zca
. i
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The molecular shapes of SE,, CF and XeF are

- (A) the same with 2, 0 and 1 lone pairs of electrons on the central atoms, respectively.

(B) the same with 1, 1 and 1 lone pairs of electrons on the central atoms respectively.

(C) different with 0, 1 and 2 lone pairs of electrons on the central atoms, respectively.

‘ different with 1, 0 and 2 lone pairs of electrons on the central atoms, respectwely

SF,, CF, @3¢ XcF, €% W% WFS ze

(A) G O TFEN T e QA (TG T 2, 0 € 1 |
(B) <P =% TN IR e BTG THIS TR 1, 1 G 1 |
(C) SeTMI G T 213 eoPF BTG (IS I 0, 1 @ 2 |
(D) eTH! 3 TR #IIS! Reorer BT Tl FRIQETA 1,0 9 2 |

The species in which nitrogen atom is in a state of sp hybridisation is .

MNoa @ /et VEGEIer A9’ sp ’RW@WI(hybridised)
(A) NO,- (B) NO, @ NO,* (D) NO,

The correct statement about the magnetic properties of [F e(CN), T_ and [F eFﬁ]S_ is

Both are paramagnetic
(B) Both are diamagnetic

[Fe(CN)b ]3_ is diamagnetic, [FeF, ]'3_ is paramagnetic

(D) [-Fe(CN ) ]3‘ is paramagnetic, [FeF, | is diamagnetic

. [Fe(CN)_b]."'_ R [FeFﬁ |” @3 B f e e aeals ==

(A) Wb e1E TopEET
(B) Wb % woprd

(©€) [Fe(CN)b]‘LWW, [FeF,]"” Sopgam

.(D) [Fe( ] TopraT, [FeF] HAFTRI

it g e i e S, | Ao ki S BA.m A

27 . _ . &

P.T.O.

Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817

| 11



Test Booklet Cod AN WBJEE 2023 - PHYsIcs & cHEmISTRY [ PATHF INDER

Question with Answer Key
PC-2023

- Category-2 (Q 71 to 75)
(Carry 2 marks each. Only one option is correct. Negative marks : — %)

71. Nickel combines with a uninegative monodentate ligand (X~ ) to form-a paramagnetic -

complex [NiX, ]zh . The hybridisation involved and number of unpaired electrons present

in the complex are respectively

At

sp>, two ~ (B) dsp?, zero (C) dsp2, one (D) sp?, one
e @3f6 ave e Ses G Feies (X ) Tor 99 2 9 Sopre
T [NiX, ] %87 I | (fbre fRrter Feamet (hybridisation) @3 S RERGET

BT
(A) sp’,qfo (B). dsp?, @IB8 7T (C) dsp?, «afo (D) sp’, 9zl
. (i) PhMgBr CrO/H® ~  Ph,P=CH, =
72 a0 Y = N —25 Ph, C =CH,
‘L’ in the above sequence of reaction is/are (wWhere L # M # N)
Benzaldehyde | (B) Methyl benzoate
(©) Benzoyl chloride ; (D) Benzonitrile
TG RGN L’ 27 (94 L =M = N)
(A) WaTEeREe (B) fared= raracye
(C) waRE wage | (D) TRAHWEGE
- i 8HKH (6]
C6H1202 (l) - +2 A L _Ii + l
G (1) H,0 c) ¥ | 1
CrOyH* -
‘G’ in the above sequence of reactions is
Soares Riewem G T |
(A) (CH3)2CHCOOCH2CH3 - T(B) ‘C’H3CH2CH2COOCH2CH3
. @ CH,CH,COOCH,CH,CH, - (D) CH,CH,COOCH(CH,),

12 | Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817
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74 "Case —1: An ideal gas of molecular weight M at temperature T.
Case — 2: Another ideal gas of molecular weight 2M at temperature T/2.
Identify the correct statement in context of above two cases.
- (A) Average kinetic energy and average speed will be the same in the two cases.
Q Both the averages are halved. :
Both the averages are doubled.
(D) Only average speed is halved in the second case.

YN THRG : M TRRE SFF 936 e st T Swer |
RO 7w : 2M TR O G W 7T T/2 Sy |
o AfRfEfere e Ieal fmr w=: -

(A) 1o A& ¢ 1w S Toarwg 98 YR |

(B) v A ot wrd =R |

(C) o Az offfwrs Red T3 |

(D) T *1F go AR &St vg weds 2 |

78. 63 gofacompound (Mol. Wt. = 126) was dissolved in 500 g distilled water. The density
of the resultant solution as 1.126 g/ml. The molarity of the solution is

« Wtﬁm(wmﬁar—q_lzs)émmﬁcﬂsoomon%@wﬁgwamm
B g T+ 1.126 /R 1 @ waees wenfa e ==
(A) 125M OM  (© 075M |, (D) LIM

_ Category-3 (Q 76 to 80)
(Carry 2 marks each. One or more optlons are correct. No negatlve marks)

76. An electron in the Sd orbital can be represented by the followmg (n, 1, m( ) values

sa‘sww(orbnal)wﬁmwﬁgﬁ%(n 1, m{,)mwﬁwww

@ ez ® 6L © ey @ 62

77. The conversion(s) that can be carried out by bromine in carbon tetrachloride solvent is/are

I DAFRIRE Wmﬁwm %ﬁmﬁ@/mﬁwmmmmﬁm

* COOH . COOH

‘ PhCH = CHCH, — PhCHBrCHBICH, (B) i i

' (C) CH,CH,COOH —5 CH,CHBrCOOH ‘ ©

&
29 < P.T.O.
R
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78.

79,

80.
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The correct set(s) of reactions to syntheéize benzoic acid starting from benzene is/are
(A) (¥ Br,/Fe (i) Mg/dry ether (i) CO,  (iv) H,0®

(B) (i) Br,/Fe (i) NH,, 25°C (iii) NaNO,, dil. HC, 0°to5°C

(iv) CUCN/KCN  (v) diLHCL, A
@( i) CH,CI, Anhydrous AICL, (i) KMnO, OH, A (i) H, 0

@ (i) CH,COCI, Anhydrous AICI, (ii) Br,, NaOH (iii) H3OEB
I UG 8% S0 (@R SIS SREEre sy i< RRF /el e
(A) (i) Br,/Fe (i) Mg/®® 3™ (iii) CO,  (iv) H,0°
(B) (i) Br, /Fe (ii) NH,, 25°C (iii) NaNO,,#q HCl, 0°to5°C

(iv) CulN/KCN (V) @G HCL A

. e

(C) (i) CH,Cl, W Alcl, (i) KMnO, |OH, A (iii) H; 0
(D) () CH3C0CI, g AIC, (ii) Br,, NaOH (iii) H30®

-~

Vhich statement(s) is/are applicable above critical temperature ?
¥ A gas cannot be liquified. :

( Surface tension of a liquid is very hlg,h.

C) A liq. phase cannot be distinguished from a gas phase.

| @ Density changes continuously with P or V.

TID SR 8E i [l /Rgfeefer arame 2
(A) T AP St 41 T A |

(B) SH(R O Y1 T =W |

(C) M7 AN SFAC Sl ST T T A |

(D) WY, PSR V-7 X YRR <R 24 |

Which of the following mixtures act(s) as buffer solution ?
ﬁgﬁﬁvmﬁamwﬁmﬁmwﬁmmm7
1A). NaOH + CH;COOH (1 : 1 mole ratio)

, NH,OH + HC! (2 : 1 mole rati)

(c) cH, COOH +NaOH (2 : 1 mole ratio)
(D) CH, COOH + NaOH (1 : 2 mole ratio)

) -
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