41.

42.

43.

PC-2023
CHEMISTRY
Category-1 (Q 41 to 70)

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

The correct order of boiling points of N-ethylethanamine (I), ethoxyethane (II) and
butan-2-ol (III) is

N-ZUZAZAT (1), TARFZR (11) @32 [TEE-2-54 (111)-99 ~“FoEFS AdF TN 2o
(A) HI<II<I (B) I<HI<I

(C) II<I<II (D) HI<I<II

H,, Lindlar Catalyst N Ozonolysis

M » O+P
(CH5CO0),0
Ammoniacal AgNO; CH;COONa
hite precipitate

Cinnamic acid

Structure of M is,

M-&3 7159 ®'H
(A) Ph—-C=CH (B) Ph-C=C-CH,
(C) H,C-C=CH (D) H;C-C=C-CH,
OH OH OH OH
CH; NMe, CH=CH, NO,
@ n (1D av

The correct order of acidity of above compounds is

Toffzfaie @aefaa wftaser s w2
(A) 1I>1V>1>11 (B) MI>IV>II>1
©) Iv>I>11>1 (D) IVv>1I>1>11
19 E‘% P.T.O.
[=]
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o
)J\ Br,/AcOH Br,/NaOH
X > Y+Z
CH3 CHs
The correct option for the above reaction is
oA [ Afow fieealb =°a
O
(A) x= k Y= CHBI‘} 7= CH3C02Na
CH3/ CHBr
(0]
(B) . P Y= CHBr; Z= CH;CO,Na
CHg3 CBrj
o
(©) . ‘\ Y= CHBr; Z= CH,CO,Na
CH3/ CH,Br EL
O
(D) X= )J\ Y= CHBry 7= THZCOZNa
(|:H2 CH2 Br
_Br Br
H,CH,C
aqueous H;C SO,Cl
NaOH Nal
Hin ¢l ———C4H,,O — > C;1H6S0;3 — C4Hol
pyridine acetone
H,C F
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,
W TR e Rt sosies S5 sRere wfbe e Mefgefefers afsgm i
Sn2 T RF*e SR I3, O E @t F =3 IAGF
HsCH,C HsCHG CH,CHs HsC
o OH and H\““\\F HO——minH and H““\“;>—
HsC H3C CHs H;CH,C
(A) (B)  HyCH,C
CH,CHs CH,CH, CH,CHj
HO Ly and %IIIIH HO—QUHH and H\\\\\\\
CHs CH, CH, HiC
© (D)

(]
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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 ofm,. The ratio of de Broglie
wavelengths A (m, ):A(m,)is given by
725 (R (TF m, = 100 &, @32 m, = 50 &) RIC! e | AToIF62 B Q07 Ao |
G m,-3 ST m, -G T 1.5 @ &R | (1R 1267 0 & & Joifer wreendr-«q
YA A (m,): A (m, )RS
(A) 4:3 (B) 3:4 © 2:1 (D) 1:2

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

atomic radius is 75 pm ?

G TMRFAF IIIFR [FACR GH0 R 2GR GEE 75 pm | @ FACR GFF
(RIEE e oy o 2

(A) 170 pm (B) 175pm (C) 178 pm (D) 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 m/s)

G5 fWME TSRO X, -97 T© ITHOT ATl 76 x m/s | SOl @ T X, -97 wef
e [Tafere 27 | ¥2 S[gR 93 ER 1% I7gM0R I (m/s 9F(F) T

(A) x/2 B) x ) 2x (D) 4x
Arrange the following in order of increasing mass
L. 1 mole of N, I. 0.5 mole of O,
L. 3.011 x 10?3 molecules of O, IV. 0.5 gram atom of O,
OER SR WA A3
L. 1 T N, II.  0.5THe0;
L. 0,-9%3.011x10% MF Y IV. 0.5 &% 2=K=9 O,
(A) IV<II<II<I (B) Iv<I<Ili<II
(C) HI<II<IV<I (D) I<I<IO<IV
5 .T.O.
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Which of the following would give a linear plot ?

fea o 26 (mefoal) swecafis 2@ 2
(A) kvsT (B) kvs /T (C) InkvsT (D) Inkvs /T
(k is the rate constant of an elementary reaction and T is temp. in absolute scale)

(k &% g+ RiFa9 ogTT, T *IFW ©r=1aan)

The equivalent conductance of NaC/, HC/ and CH;COONa at infinite dilution are 126.45,
426.16 and 91 ohm'cm?eq ! respectively at 25°C. The equivalent conductance of acetic
acid (at infinite dilution) would be

(A) 461.61 ohm'cm?eq’! (B) 390.71 ohm ! cm?eq!

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

S SO NaCl, HC/ @3¢ CH,COONa -49 9eiikd “AfifRel I 126.45, 426.16

@32 91 ohmlemZeq! (25°C -9) | GF2 SRGR TGS DTG weliied Az
(A) 461.61 ohm ' cm?eq! (B) 390.71 ohm™!' cm?eq!
(C) oYM R O AF @ IFAARAU(D)  208.71 ohm ! em?eq!

For the reaction A + B — C, we have the following data :
Initial concentration of A Initial concentration of B
(in molarity) (in molarity)

Rate (initial)
(Relevant unit)

1 10 100
1 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.
(C) 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 8 B O3 W A + B - C ferabe sfow@t 5o Rva wayela o= eme |

A -3 JRET Mg | B -7 ARG by | Rfeaw gafes sfsw@et
(UG QUG (T& G(F)
1 10 100
1 1 1
10 1 10

TICH@ A 8 B -3 A0ACs [fewafba @w

(A) R TS J(E O ST 72 |

(B) A 8B MIGER AL &N G5 |

(C) A-G3 IAACE IF G B-9< ACATE 12 |
(D) A-G3 IAACE 12 G B-AF ACATE &F |

22

arimns sonremeni sosremss -EN% o oo osomena sonr e seenas
d- r
[x]
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The equivalent weight of KIO; in the given reaction is (M = molecular mass):

2Cr(OH), +40H™ + KIO; — 2Cr0,> + 5H,0 +KI

awe ey 2Cr(OH), +40H ™ +KIO; — 2CrO,>~ + 5H,0 + K,

KIO,-4% Pelii% ©F (M = WIN<S ©F)

(A) M (B) M/2 (C) M/6 (D) M/8

At STP, the dissociation reaction of water is H,0 == H* (ag.) + OH (aq.) , and the pH

of water is 7.0. The change of standard free energy (AG®) for the above dissociation process
is given by

STP *I(8, &= e Riers 2e1 H,0 == H* (aq.) + OH™ (aq.), 4R &= pH T
7.0 | Seifies e e et Jeifeea «ified (AG°) ==

(A) 20301 cal/mol (B) 19091cal/mol (C) 20096 cal/mol (D) 21301 cal/mol

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

(A) K,COsj is highly soluble in H,O (B) KHCO; is sparingly soluble

(C) KHCOjis appreciably soluble (D) KHCO, decomposes

Na,CO, ZBOT® e (e *aho QeI (A8 K,CO, FFFOT® (IR T IF 1 T4l
(A)  K,CO, & 9 1@ @isy (B) KHCO,¥F=@<y

(C) KHCO, I W@ @isy (D) KHCO, Rrafers =tz am

If in case of a radio isotope the value of half-life (T, ,) and decay constant (A) are identical
in magnitude, then their value should be

I G (oSBT SRENGICHT AR (T, ,) 99 FAF (1) W AR T
T, OIR(A (12 Wb 283 Sbe

(A) 0.693/2 (B) (0.693)12 (C) (0.693)? (D) 0.693

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 ?

@5 AT BT 4T He, Ne, Ar @3¢ Kr IO | @2 H07 TT Ar-[& QRS F900
AT GTFT FO2AED (oA 2SI T | Q2 FRre e @ Swefe AFR okl 2

(A) Ar" (B) Ar"+Kr"

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

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

27°C WS 4.0 L BT 4315 AfeTNER 4.0 ¢ TAGS AFTA 3.0x10~ 4 atm SSIIA B
38 77 | et wHRkE ©F (/S GF(F) E

(A) 820000 (B) 82000 (©) 8200 (D) 820

i .T.O.
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The molecular shapes of SF,, 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.

(D) different with 1, 0 and 2 lone pairs of electrons on the central atoms, respectively.
SF,, CF, €3¢ XeF,, % W< SO 2e

(A) EFE G TG ARG 97 SR &G JAIGCH 2, 0 9 1 |

(B) OFT G [FQ 2RI oo S(eG (&g IS 1, 1 G 1 |

(C) Ml @R TR R o (ARG O TN 0, 1 92 2 |

(D) STEM! @R TR R o ARG (O T 1, 0 9 2 |

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

TNED @ T MG 295 sp AT (hybridised)
(A) NO; (B) NO, (C) NO,*" (D) NO,

The correct statement about the magnetic properties of [Fe(CN) ] ]37 and [FeF, ]3_ is

(A) Both are paramagnetic
(B) Both are diamagnetic

(C) [Fe(CN), ] is diamagnetic, [FeF,]" is paramagnetic

(D) [Fe(CN), | is paramagnetic, [FeF, |~ is diamagnetic
[Fe(CN), | «=¢ [FeE, | «a 1= «f 7oifFe 31w To-a1fb ==
(A) 7 TR TopES

(B) 76 (NE woprRT

(C) [Fe(CN), | g, [FeF, | S=pad

(D) [Fe(CN), | B*Ra@M, [FeF,]” Spadm

(]
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62. The calculated spin-only magnetic moment values in BM for [FeCl,| and [Fe(CN)b]}

63.

64.

6S.

arc

[FeCl,] @R [Fe(CN)6 T_ GF IO o FTFT ATF (spin magnetic moment) (BM)

EGi
(A) 5.9BM, 1.732 BM (B) 4.89 BM, 1.732 BM
(C) 3.87BM, 1.732 BM (D) 1.732 BM, 2.82 BM

BrF; self ionises as following

BrF, G OIR FOaR™e 27
(A) 2BrF; == BrF"+ BrF" (B) 2BrF; == BrF," + BrF,”
(C) 2BrF; == BrF," + BrF," (D) 2BrF; == BrF;" + BrF;~

412 electronic configuration is found in
TG TR 412 (TG (<11 T = 2
(A) Pr (B) Pr** (C) Nd** (D) Pm3*

Which of the following statements is incorrect ?

(A) [VF6 ]37 is paramagnetic with 2 unpaired electrons.
(B) [CuCl 4]2_ is paramagnetic with 1 unpaired electron.
(©) [Co (NH,), ]H is diamagnetic

(D) [COF()]}* 1s paramagnetic with 2 unpaired electrons.

frafefie @ Rl e 72

(A) [VE] ®opad, 2fb ool qres e
B) [CuClL] Bopxdy, 1f5 (o= TG ACwe
(© [Co(NH,), ] wrigxsta

(D) [CoE,]" &=y, 2ff (eioe Sreags e

i .T.O.
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The correct order of C=0Obond length in ethyl propanoate (I), ethyl propenoate (II) and

67.

68.

ethenyl propanoate (III) is

FAZA (AATIEG (1), STAZA AFHAEIES (11) @2 FRMIA TEEEs (1) -9 C=O0IFw

(ATIR 0T & =
(A) I>1I>1II (B) HmI>I>1 (©)

[>1UI>1I (D) II>1>1II

Select the molecule in which all the atoms may lie on a single plane is

(A) 4-Nitrobenzaldehyde (B)

(C) 4-Methylnitrobenzene (D)

4-Methoxybenzaldehyde

4-Nitroacetophenone

e @ w9rs 7 sAwqefs @3 Ta o S_EW 03 G 26

(A) 4-TRERHTACZIZG (B)
(C) 4-AEemRERiE (D)

The IUPAC name of CH,;CH=C- CH,~CH, is :

|
CHO

(A) 3-Formyl-2-pentene (B)
(C) 3-Ethylbut-3-enal (D)

CH,CH= C- CH,~CH, C+if6q 1% 2’=:
|

CHO
(A) 3-TIARA-2-(7F A (B)
(C) 3-2AZAREEG-3-2771e (D)

26

4 AEETACRIRS
4- GG

2-Ethylbut-2-enal

2-Ethylcrotonaldehyde

2-3AZARCH-2- 371
2- BB A@IOTACRIZT

USRS -EN%M Conrn sonpeesni sonrsmen. sosnsasris,
d- r
[x]

Z@LLEGE



69.

70.

PC-2023

The correct stability order of the following carbocations is

S3)
H,C — CH = CH - CH,
I
S3)
H,C - CH = CH — NMe,
I

@
CH, - CH = CH - BMe,
11
S3)
H,C — CH = CH - OMe
v

(A) II>1>11>1V (B) HI>I>I>1V
(C) MI>IV>I>II (D) IV>II>I1>1

HO H

S H OH
1 /\>i and I///%/ /
\ COZH HOZC/\/\
CH, CoHs

| @MQ . Q_JO

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

(B) enantiomer, enantiomer, diastereomer

(C) enantiomer, homomer (identical), diastereomer

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

TG (IO STR WL T 7el I

(A)  aFRIeTE (fefky wRER), TrfSRes, srfSiRes

(B) FHRSTR (AfolRy IwTER), qqmfewR (Aol W), srifsisTE
(C) @RISR (2ffSfg TMRAR), TRICHINIR, SRIFGRS MR

(D) TR, SRIFsReNR, Tfifes TR

i .T.O.
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PC-2023
Category-2 (Q 71 to 75)

(Carry 2 marks each. Only one option is correct. Negative marks : —12)

©
1) OH/H,0, A
CeH 20, S - - H + 1

G (i) H;0" | A

B CrOy/H*

‘G’ in the above sequence of reactions is

T RfEa@ ‘G’ ?°A
(A) (CH,),CHCOOCH,CH, (B) CH,CH,CH,COOCH,CH,
(C) CH,CH,COOCH,CH,CH, (D) CH,CH,COOCH(CH,),

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.
(B) Both the averages are halved.

(C) Both the averages are doubled.

(D) Only average speed is halved in the second case.

AT TFE : M SRS OFF G306 Sm «ii7 T Sor |
&St tvd : 2M SARE ST @I S e T/2 Swer |
ast “ffEfere e Ieal Fwaa v

(A) T8 foxie ¢ o gfs TSIACHF U2 AT |

(B) Tox i Afe wds 23 |

(C) ToF AkE AR+ fawd 2(q |

(D) TFI 1% Bfow R feoh TF@ wée 2@ |

63 g of a compound (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

G5 TR (FFRE ©F =126) 63 &N A 500 A AfS® @e wahgs w4 =0
BRI Ig =T 1.126 2/ f3if# | @ mares =G =e
(A) 125M (B) 1.0M (C) 0.75M (D) 1.1M

(]
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Nickel combines with a uninegative monodentate ligand ( X~ ) to form a paramagnetic
complex [NiX, ]27 . The hybridisation involved and number of unpaired electrons present
in the complex are respectively

(A) sp3, two (B) dsp?, zero (C) dsp?, one (D) sp3, one
e @6 T3 YogF LTS GIERG! e (X ) A I& 2@ GI0 SApFI
Tl [NiX, [ o159 @03 | 0BT e siearae (hybridisation) e Sy TG
R 7T

(A) sp3,qfo (B) dsp?, @68 T (C) dsp?, Gfo (D) sp’, afo
(i) PhMgBr CrO,/H® Ph, P =CH, B

‘L’ in the above sequence of reaction is/are (where L # M # N)

(A) Benzaldehyde (B) Methyl benzoate

(C) Benzoyl chloride (D) Benzonitrile

TorAne R L 27 (QAE L £M #N)

(A) TRHIECRIZS (B) g« st

(C) TRfe FREe (D) TAHNZGIE

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

The correct set(s) of reactions to synthesize benzoic acid starting from benzene is/are
(A) (i) Br,/Fe (ii) Mg/dry ether  (iii) CO,  (iv) H,0®
(B) (i) Br,/Fe (ii) NH;, 25°C (iii) NaNO,, dil. HCI, 0°to5°C

(iv) CuCN/KCN (v) diLHCIL, A

] ®
(C) (i) CH,CI, Anhydrous AICI; (i) KMnO, |OH, A (iii) H,O
(D) (i) CH,COCI, Anhydrous AICl, (ii) Br,, NaOH (iiij) H,0®
G TAF 8% IR @RS e Feriurer o« s [ wuf/Fwef e
(A) (i) Br,/Fe (ii) Mg/ ®® 3@ (iii) CO,  (iv) H,0®

(B) (i) Br,/Fe (i) NH,, 25°C (i) NaNO,, =g HCI, 0° to5°C
(iv) CuCN/KCN (v) &G HCL, A

(C) (i) CH,CL, & AlCI, (i) KMnO, [OH, A (iii) H, 0

(D) (i) CH,COCI, S#1& AICI, (i) Br,, NaOH (i) H,0®

i .T.O.
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Which statement(s) is/are applicable above critical temperature ?
(A) A gas cannot be liquified.

(B) Surface tension of a liquid is very high.

(C) A lig. phase cannot be distinguished from a gas phase.

(D) Density changes continuously with P or V.

TS SN $ oI (I [Rfefs/Rgfoef s 2
(A) TR O O 1 I |

(B) SRR BN ¥ @ 2T |

(C) 7M1 I ST SeTml O ol [ A |

(D) 9T, P A V-G A (RRIRFIR AfRaeq 27 |

Which of the following mixtures act(s) as buffer solution ?

frafafas feasfm W @b/ @re e w3d o e 96 2
(A) NaOH + CH,COOH (1 : 1 mole ratio)

(B) NH,OH +HCI/ (2 : 1 mole ratio)

(C) CH;COOH + NaOH (2 : 1 mole ratio)

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

An electron in the 5d orbital can be represented by the following (n, 1, m¢,) values

5d ToPTHA (orbital) GG FEMGAE MRS (n, 1, me,) GF NFefel @1 I T

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

T BEMFRIZT TRE QW @ S F /woieaefeiE ey Fare 2 refa 2
(A) PhCH =CHCH, — PhCHBrCHBrCH,

COOH COOH

" O-0L

(C) CH,CH,COOH — CH,CHBrCOOH

Br
COOAg

o O'—

(]
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SPACE FOR ROUGH WORK
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Subject : PHYSICS & CHEMISTRY

A R T 4% : 300

e P ™

S, O SN TS 22 SRS AN «le A ras s TRy Te e Wi |

2. Category-1 : «<f6 Teq o< | T T M 1 799 77 | 1 T6d fara @A @ T
G31feE Te e 14 999 01 AE |
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s Ted Wi 1, 791 0! AE |
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S A -+ SR (A I T A3F ©IF 47t | W (R Tt $6F e TH I IS TEEA

WK GBS A AT IR TG T K@ (HA (A | 7 TICH@ R 777 Fl61 I

Sdfie XAy TEH A |

OMR #@ A, B, C, D bfEre 7fés w2ft St w3 ed fare 2@ |

OMR *I(@ TG M1 BYNG FIEA A el FfeTd I TS T IR I |
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Aol TS Ao @ @ AE | 2AFAT 9T (G T A WASFOR T TG foe
(A GG AArF [ere O oy A AR |

3.  TARIZACE, FNAFEADT, TG, AGI, FOW(E, @D, ATF A [ (RO Sl 21wt
FCF A A A | A D ACEAS F(E qQe AFIRNG 82 2% qifodt T4 2(J |

M. FHNE AT IS TR G R S RS SR | O (@ I 93 I 92K 341 A
il

N0, AW FH T A OMR 7@ &7 3 “Afvefars g AR |

38, GT AT TG @ A+ GO OATOR 3 TS (R | e LT 2 (O 7 A
TRYITO! 8 ToFo! ST 31 (AR | O TGS AN F SPwis a7 F4 W¥, TIrHE 236
T e A 5% ¢ po I [hbe 2@ |
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