SECTION - 1 : (Maximum Marks : 80)
Straight Objective Type (¥ I T&R)
This section contains 20 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 @S H 20 9g-feddl U €| 58S U & 4 fawem (1), (2), (3) 7o (4) €, o A e o wa 2

1. For the following reactions

CH3CH2CH22 + Br-
Ke

CHaCHCH:Br + 2= 5%
e//'/77. ke

7
7538 CHaCH=CHa+ Hz + Br-

where,
(I)Hs
Z =CH,CH,0O (A) or HsC-C-O~ (B)
Cl)Hs
ks and ke, are, respectively, the rate constants for substitution and elimination,

and p= E—S , the correct option is

e

(1) pa> ps and ke (B) > ke(A) (2) ua> usand ke (A) > ke(B)
(3) e > paand ke (B) > ke(A) (4) us> paand ke (A) > ke(B)
f=ferRaa erfifar R faarR SR |

CH3CH2CH,Br + -7 ¥

e//h?/' ke
Ao CHsCH=CHz+ Hz + Br-
e,
C|)H3
Z" = CH,CH,O (A) 3teral HsC—CID—O‘ (B)
CHs

ke Td ko 25791 TRIRRITTT W6 RIATTT & RRT 37 Remids £, 3R H:';—S%,ﬂsﬁﬁav—oq%

(1) pa> pBTAT Ke (B) > ke(A) (2) pa> us AT ke (A) > ke(B)
(3) uB > paTEAT ke (B) > ke(A) (4) pB> paTAT ke (A) > ke(B)
Ans. (1)

Ans. Z°= CHs-CH>-O- favours substitution over elimination (Ks > Ke) whereas in case of bulky base
(CH3)3CO-, elimination is favoured over substitution (Ke > Ks).
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Ans.

Sol.

Ans.

Sol.

Within each pair of element F & Cl, S & Se, and Li & Na, respectively, the elements that release more
energy upon an electron gain are :

(1) Cl, S and Li (2) F, Sand Li

(3) F, Se and Na (4) Cl, Se and Na

ot & UG g HA: F & Cl, S & Se, U1 Li & Na & dd &1 U gaidsi™ ofd R ifde ot famifd

PA L, B
(1) Cl, ST Li (2) F, S @er Li
(3) F, Se T21m Na (4) Cl, Se @M Na

(1)
Theory based

Jgias

Among statements (a)-(d), the correct ones are :

(a) Decomposition of hydrogen peroxide gives dioxygen

(b) Like hydrogen peroxide, compounds, such as KCIOs, Pb(NOs)2 and NaNOs when heated liberate
dioxygen.

(c) 2-Ethylanthraquinone is useful for the industrial preparation of hydrogen peroxide.

(d) Hydrogen peroxide is used for the manufacture of sodium perborate.

(1) (a), (c) and (d) only

(2) (a), (b), (c) and (d)

(3) (a), (b) and (c) only

(4) (a) and (c) only

FUAI (a)-(d) ¥, FE PUA ©

(a) TESIOF WRiFATss &1 fIue STgifwi < 8 |

(b) BESINA WRiTAgS B dxE, AIfH I KCIOs, Pb(NOs)2 21 NaNOs ®I 54 TH Hd & SIRATFATo
e 21

c) 2-Vf¥resrernfaaa B grgsro WRidags @ efie fmvr & o Sw § arr S 21

),
),
)

d) BESIoH WRIFATSS BT ST AIfSIH WIRT P IUGH H fHar Srdn g |
1
2
3
4

(2)
Theory based

dgias

a), (c) @ (d) A

)
a), (b), (c) T2 (d)
)
)@

a), (b) T2 (c)

()
(d)
(M (
@) (
(3) (
(4) (a) 721 (c) A
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Ans.

Sol.

Ans.

Consider the following reactions :

a) @ . @ anhyd. AICI_sl "

(b) @+ Clz(excess) anhyd. AlCls a”hyd AlCl3 :@i

(€ CH=CH:
@ + CHp=CH-—g) 2nnyd: AlCk @/

(d) CH2-CH=CHz
@ + CHo=CH-CHo-C 22 AT @/

Which of these reactions are possible?

(1) (a) and (d) - (2)(a)and (b) (3) (b) and (d) (4) (b), (c) and (d)
frfaRea afifirame R R $ifse—
Cl
(@) @ . @ it AICIs
Cl
Cl

(b) @ + Clfarfrn) T A | ©

FERT cl ol

o CH=CH:
@ + CHe=CH-CI T ACh @/

@ CHz—CH=CH:
@ + CH2=CH-CH—C| < AlCky, A'C'3 @/

3= fafhareli & & & I Hwa ® ?
(1) (a) T2 (d) (2) (a) T2 (b) (3) (b) <o (d) (4) (b), (c) T (d)
(3)

Vinyl halides and aryl halides do not give Friedel craft's reaction.
farsar eogs don WR oS fhed e srfafhar & < B

The number of possible optical isomers for the complexes MA2B2 with sp® and dsp? hybridized metal
atom, respectively, is :

Note: A and B unidentate neutral and unidentate monoanionic ligands, respectively.

(1)0and 0 (2)2and 2 (3)0and 2 (4) 0 and 1

sp® AT dsp? GHRT grgall & AT TR MAB: & o ST gavT Fweadidl &1 6 8

A : A TAT B HH: Th IR IS 1 U SR UH-MRAMS Ferl ¢ |

(1) 0T 0 (2) 27 2 (3)0 e 2 (4) 0 T 1

(1)
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Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Both will not show optical isomerism. SIFi USRS FAGITAT q81 T |

The bond order and the magnetic characteristics of CN- are :

(1) 2% , diamagnetic  (2) 3, paramagnetic (3) 3, diamagnetic (4) 2% , paramagnetic
CN- & 3Tde H¥ qAT FrHIg AT 7

(1) 2% , gfig=a (2) 3, IrggDII (3) 3, ufrg=I®I (4) 2% , ITFDI

(3)
CN-is a 14 electron system. CN-14 goiag{ T 2 |

In the following reaction sequence,

ACgO Brg
@ A AcOH B
CHs

frfaRaa sifafisa orgws & g Ioe (B) © -

ACQO Br.
@ A AcOzH B
CH3
NHCOCH;3 NHCOCHs NHCOCHS3 NHCOCHS3
COCHs Br Br
(1) @) (3) (4)
Br
CHs CHs CHs CHeBr
(3)

0 N
NH-C-CHs NH-C-CHs

NH2
Ac20 Br: Br
74 2
’ AcOH
CHs CHs CHs

The refining method used when the metal and the impurities have low and high melting temperatures,
respectively, is :

(1) zone refining (2) vapour phase refining

(3) liquation (4) distillation

9 gTg AT UK P AT A9 P [ Ten S B B, a1 refaRad § A e uRweswor Ay @1
ST fan Sar g7

(1) s yRHROT (2) AT YTaReN YRWHROT
(3) T gerdaRoT (4) smra
(3)

Theory based g%
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9. In the following reactions, products (A) and (B), respectively, are
NaOH + Clz2 — (A) + side products
(hot and conc.)
Ca(OH)z2 + Cl2 — (B) + side products

(dry)
(1) NaClO3 and Ca(ClOs3)2 (2) NaOCI and Ca(OCl)2
(3) NaOCI and Ca(ClOs3)2 (4) NaClOs3 and Ca(OCl)2

ferforRaa arfaforaen &, S (A) 9o (B) %A = |

NaOH + Clz — (A) + sifaRaa s

(T qUr AT)

Ca(OH)z2 + Clz — (B) + 3ifaRed S

(FD)

(1) NaClOs @I Ca(ClOs)2 (2) NaOCI @11 Ca(OCl)2

(3) NaOClI @i Ca(ClOs)2 (4) NaClOs der Ca(OCl)2
Ans. (4)
Sol. 6NaOH + 3Cl2 — 5NaCl + NaClOs + 3H20

2Ca(OH)2 + Cl2 — Ca(OCl)z2 + CaClz + H20

10. In the following reaction sequence, structures of A and B, respectively will be :
0]
HBr > A Na B
A "7 Ether — (intramolecular products) B
CH2>—Br
Br CH2Br
(1) oH &

CH2Br
Br

2 @\/\OH 8
CH2Br
OH
@ @f\/\sr 8
CH2Br
OH
C

H2Br

b8
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Ans.

Sol.

11.

Ans.

Sol.

12.

Ans.

freforRaa sififran o a4 A T2 B @1 SREA e B |
0O
HBr Na

> A » B
A gg,ﬁr

(3TTTR3Ugd I<UR) B
CH2—-Br

Br CH2Br

(1) @(\/\OH e @(j @\/\ @;\[L
CH2Br O CH2Br
OH OH
(3) @\/\/\Br o @:>7 @\/\/\ @O
CH2Br CH:Br
4)

(
H\+
0 _ OH
HBr Br
m - @\/\/\Br __Na,ether
CHa—Br N CHz-Br CH2—Br Wurtz reaction

Two open beakers one containing a solvent and the other containing a mixture of that solvent with a non
volatile solute are together sealed in a container. Over time :

(1) the volume of the solution decreases and the volume of the solvent increases

2) the volume of the solution and the solvent does not change

) the volume of the solution increases and the volume of the solvent decreases

) the volume of the solution does not change and the volume of the solvent decreases

3 Gl 1R, T ORT b fAaas & den gav R ta srarweiid o & @ 9 s &1 fasmor
2, B THA U & IR 5 [6A1 1 B, HB AHI B 18

) fIem &1 JMas &9 8 9T § 91 fAergd &1 ed 9¢ ol |

2) faere den feme® S & smaas § ®I13 uRad+ =81 811 2 |

3) faera &1 3muas 9¢ WaT € 9o faad &1 mads &+ &1 Sl 2 |

4) e & mIdd H s URad 8! 811 § dM1 faea® &1 3madd & 8 Wil 2 |
(3)

There will be lowering in vapour pressure in second beaker.
gl fgdig o # 99 <9 F /@A B |

The correct order of stability for the following alkoxides is :

frferRad Veptaarsst & oIy e &1 98! %4 2|

X _ OZN\/\
NO2 7 NO: O-
(A) (B) (C)
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Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

When negative charge is delocalised with electron withdrawing group like (NO2) then stability increases.
(A) Negative charge is delocalised with NO2 group

(B) Negative charge is delocalised with carbon of alkene

(C) Negative charge is localised

S9OSR golagid 3MHy 8 o (NO2) & eI faReriigd gram 2, a1 i 9¢ oI © |

(A) FoTael NO. g & H1el faveriigd 2|
(B) UMY Ted™ & B & A1 fRIiepd 2 |

(C) FoTae WIHIHd ¢ |

For the reaction, 2Hz(g) + 2NO(g) — N2(g) + 2H20(g); the observed rate expression is, rate = k{NOJ?[Hz].
The rate expression for the reverse reaction is:
arfaforan, 2Ha(g) + 2NO(g) — Na(g) + 2H20(g); & forT Oféd <= aasi®, &% = k{NOJ2 [H2] B Sohfaa

Iffhar & for R aois &

(1) ko[N2][H20] (2) ko[N2][H20]%[NO]
(3) ko[N2][H201%/[H2] (4) ko[N2][H20]?
(3)

2Hz(g) + 2NO(g) === Ne(g) + 2H:0(9)
ki IN:1[H0F
ko [Hp)* INOJ®

Given for forward reaction, rate = k{NOJ[H2]
for reverse reaction rate = ko[N2][H20]%/[Hz2]

The ammonia (NHa) released on quantitative reaction of 0.6 g urea (NH2CONH2) with sodium hydroxide
(NaOH) can be neutralized by :

(1) 200 ml of 0.4 N HCI (2) 200 ml of 0.2 N HCI

(3) 100 ml of 0.1 N HCI (4) 100 ml of 0.2 N HCI

0.6g IRAT (NH2CONH) & wIfsad ssgiaags (NaOH) & &1 U AETAG: ffifshar & Mdew aren

IR (NHs) @1 91 & & R Safe fovan o 9aar &, 2

(1) 0.4 N HCI 1200 ml (2) 0.2 N HCI @1 200 ml
(3) 0.1 N HCI @1 100 ml (4) 0.2 N HCI &1 100 mi
4)

2 xmole of Urea=moleof NHs ... (1)

mole of NHz = mole of HCI ... (2)

. mole of HCI = 0.02 mole

2xgRA & AA=NHsd a1l ... (1)

NH:® Aid=HCl&» it ... 2)

. HCl & #rd = 0.02 mole

The equation that is incorrect is:

I8 FHAIDRY I TAd /7 ¢

(1) (A%) s, = (A0 )y = (A0) o, =(A7)
@) (An) o = (A0 * (A0 o = (An o
®) (A0 = (A e = (A7), = (A0 )

(4) (A% )NaBr - (A?n )NaCI - (A% )KBr - (A(r)” )KCI
(1)
Theory based. dgI<1®
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Among the statements(a)-(d), the incorrect ones are :
(a) Octahedral Co(lll) complexes with strong field ligands have very high magnetic moments
(b) When Ao < P, the d-electron configuration of Co(lll) in an octahedral complex is t;_ e3

(c) Wavelength of light absorbed by [Co(en)s]** is lower than that of [CoFe]*-

(d) If the Ao for an octahedral complex of Co(lll) is 18,000 cm~, the A: for its tetrahedral complex with the
same ligand will be 16,000 cm™

(1) (b) and (c) only (2) (a) and (b) only

() (c) and (d) only (4) (a) and (d) only

(a)-(d) # & T HAT H, T B

a) U9d &3 ol l & W1 SHad Co(lll) R BT g el 98d S<d BT B |

b) S Ao< P &l &l Ub eherd Wbk # Co(lll) &1 d-gerdgi= fa=am 8 ¢ e?
c) [CoFe]®> @I g #, [Co(en)s]* ERT 3@ USRI &1 TR« $H & |
d) afe Co(lll) & TH JSHABI FHR & oIy Ao 18,000 cm~' 8, Al T THaAdd FHx & ford I

Herll & GEHABT TP B ford S Fel =l & F1I AT 16,000 cm™’

(
(
(
(

(1) (b) T (c) 717 (2) (a) eI (b) 7T
(3) (c) e (d) w1 (4) (a) T (d) ATt
(3)

Theory based

Jgras

Which of the following statements is correct?

(1) Gluconic acid is a dicarboxylic acid

(2) Gluconic acid is a partial oxidation product of glucose

(3) Gluconic acid can form cyclic (acetal/hemiacetal) structure
(4) Gluconic acid is obtained by oxidation of glucose with HNO3

fr=foaRaa § & &9 A1 HoF 98 872

(1) TDINE 3 T STgHIET Al 37 2 |

(2) TPITH 3 TP BT Th AR ITAIT IS © |

(3) q@IfE 3 TH YHICA/SHRHICH I AHaT B |

(4) DD 3 B DN B HNOs @ A1 ATRNGHROT §RT 911 ST FHhall & |
(2)

Gluconic acid [

CIZHQ—?H—ICH—CH—(IJH—COOH

| ] is obtained by partial oxidation of glucose by Tollen's
OH OHOH OH OH

reagent or Fehling solution or Brz,H:0.
Gluconic acid can not form hemiacetal or acetal

H2~CH-CH-CH-CH-COOH ] _. .
S CAIRCCES [gHQ iH IOCH ?OH ((I;H o0 ] TTel e a1 weferT f[de@™ a1 Bra,H20 &R

TP B AR ATRAHIOT §RT YT Bl 8 |
DD IF SHTHICH I YIS el g 8 |

The redox reaction among the following is :

(1) reaction of [Co(H20)6]Cls with AgNO3

(2) formation of ozone from atmospheric oxygen in the presence of sunlight
(3) combination of dinitrogen with dioxygen at 200 K

(4) reaction of H2S04 with NaOH
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Ans.

19.

Ans.

Sol.
Sol.

20.

frfoRaa # 9 Yt smfwfosar 2

(1) [Co(H20)6]Cls @Y AgNOs & w11 1fdfeman

(2) T & TP B SURATT H agHS Sfadio F ASIE BT 91
(3) STRATSSISH BT SSRGS & A1 200 K TR FAISH

(4) H2SO4 @ NaOH & @11 ifafshan

(3)

A chromatography column, packed with silica gel as stationary phase, was used to separate a mixture of
compounds consisting of (A) benzanilide (B) aniline and (C) acetophenone. When the column is eluted
with a mixture of solvents, hexane : ethyl acetate (20 : 80), the sequence of obtained compounds is :

(1) (B), (C) and (A) (2) (A), (B) and (C)

(3) (B), (A) and (C) (4) (C), (A) and (B)

AfDl (A) SIfTegS (B) Ufele dorm (C) TR & Td fAsTo1 &1 god &3 & fog Ua Rer yrawen
A fafers Sa F W ARG HTaw BT ST fHA1 ST 8 | 919 BTad B faemae! ga=-Ude Vi,
(20 : 80) & fHsroT & w1 enfera o @1 uTe AIRIDT BT IHA B -

(1) (B), (C) T (A) (2) (A), (B) T2 (C)

(3) (B), (A) T2 (C) (4) (C), (A) Tern (B)

4)

More polar compound will come out first.

31 ¢faq o1 BT YUFHROT Ugel BT |

Identify the correct labels of A, B and C in the following graph from the options given below :

Root mean square speed (Vms) ; most probable speed (Vmp); Average speed (Vav)
A

No. of
Molecules

v

Speed
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M A W Reaa § 9 F=fifaag smeg § A, BT C & I8 oidd &1 Ugdi=v :

A

aret
T AT qA A (Vims) ; TRIGTH ATA (Vimp); T AT (V) -
(1) A=V, ;B-V, ;C-V,,

mp? rms?

(2) A=V, ;B=V,;C-V,,
(3) A- Vav; Vrms;C - Vmp
~V,

B-
(4) A- Vmp;B - Vav;

rms

Ans. (4)
Sol. Crwms > Cavg > Cwps

SECTION - 2 : (Maximum Marks : 20)

This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
places.

» Full Marks : +4 If ONLY the correct option is chosen.

» Zero Marks : 0 In all other cases

TE 2 (IfrHH 3id: 20)
39 @S ¥ ufg (05) U B | YD U¥H & IR GG a9 (NUMERICAL VALUE) &, ST fg—si@a quria
TAT TIMd YhHA—3HT H B |
IfY FATHS A F Q1 A 3B SIMEAT A § , AT GATHD A DI SIHAT D al NI dD TPT/ASS
3% (truncate/round-off) &< |
JIHT o
> U 3d c +4 I B e f[Aden & g M B |
> A d 0 3= 9 uRRefaEl 71

21.

The flocculation value of HCI for arsenic sulphide sol. is 30m mol L. if H:SO. is used for the flocculation
of arsenic sulphide, the amount, in grams, of H2SO4 in 250 ml required for the above purpose is
(Molecular mass of H2SO4 = 98g/mol)

RIS Aewigs fde@d & forg HCl @ 39 &1 911 30m mol L' 2 | I smif e dowiss @ Svid & forg
H2SO4 &1 ST fHaT ST A1 SWYa S & folg 250 ml H e H2SO4 1 AT (W14 H) 811 |
(H2S0. @ 377 =Ry = 98g/mol)

Ans. 00.36 to 0.38
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Sol.

Sol.

22,

Ans.

Sol.

23.

Ans.

Sol.

24.

For 1L sol 30 m mol of HCl is required
.. For 1L sol 15 m mol H2SO4 is required
For 250 mL of sol

1T5x 1073 m mol H:SO4= 0.3675 g

1L 9T & fer 30 m mol HCI 3maea® 2
s 1L 9t @ A 15 m mol HaSO4 a9 &
250 mL e & forx

1T5x 103 m mol H2S04=0.3675 g

The number of sp? hybridised carbons present in "Aspartame" is

"TEIEH" § IURA sp? AHRA HEAI Bl A& ©

9.00 to 9.00
0 0 0
HO—C—CHz—?H—Q—N H- —g
NH2

All stared carbon atoms of aspartame are sp? hybrid. Aspartame is methyl ester of dipeptide formed
from aspartic acid and phenylalanine.
VETICH @1 el § 99 dRIfdhd Bea WRAT] sp? GHRA & | THICH SIRUTES &I A Ve & ol

VETfEd Il TAT Bfeyaae gRT 99741 & |

The standard heat of formation (AfH;%)of ethane (in kJ/mol), if the heat of combustion of ethane,
hydrogen and graphite are —1560, — 393.5 and —286kJ/mol, respectively is

IfT 399, BESIOE T B & T89 SR HA: —1560, — 393.5 and —286kJ/mol &, T 399 & dFdH
HHIT HHT (A H,q )8 |

—-192.00 to —193.00

C2aHe(g) + 3.502(g) —— 2C02(g) + 3H20(1)
From the given data
2 x (—286) + 3 x (—393.5) — (-1560) = -572 — 1180.5 + 1560 = —192.50 kJ/mol.

Consider the following reactions:
NaCl + K2Cr207 + H2SO4 — (A) + side products
(conc.)
(A) + NaOH — (B) + Side products
(B) + H2SO4 + H202 — (C) + Side products
(dilute)
The sum of the total number of atoms in one molecule each of (A), (B) and (C) is
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Ans.

Sol.

25.

Ans.

Sol.

Sol.

fr=ferRaa srfaframel w R Hifvw:

NaCl + KzCr207 + H2S04 — (A) + 3ifaRad I

(A) + NaOH — (B) + atfaRRaa
(B) + H2S04 + H202 — (C) + faRaa S
(@)

(A), (B) T2 (C) IS & U A H WRARN B Bl AT BT AN §

18.00 to 18.00
(A) = CrO2Cl2

(B) = Na2CrOg4
(C) =CrOs

3g of acetic acid is added to 250 mL of 0.1 M HCI and the solution made up to 500 mL. To 20 mL of this

solution %mL of 5 M NaOH is added. The pH of the solutionis ____

[Given: pKa of acetic acid = 4.75, molar mass of acetic acid = 60 g/mol, log3 = 0.4771]

Neglect any changes in volume.

0.1 MHCI & 250 mL % 3 g Wfifew /el femar T iR faeas &1 500 mL a& fhar | g9 Qeee &
20 mL % 5M NaOH & %mLﬁﬁlﬂT&TWTI foems @Y pHE
[fear T & VAfe® orvdt &1 pKa = 4.75, Tifed 3 &1 Alek |efd = 60 g/mol, log3 = 0.4771]

I H ) ypR @ uRadd @) SUeTm B |
5.22 to 5.24

m mole of acetic acid in 20 mL =2

m mole of HCl in 20 mL = 1

m mole of NaOH = 2.5

CHsCOOH + NaOH (remaining) —— CH3COONa + water

2 3/2 0
0.5 0 3/2
3/2

H = pKa + log—
p p+92

=4.75+1og3=4.75+0.4771 =5.2271 =~ 5.23
=4.74 + 0.48 =5.22
20mL # Tiife®d e BT m Al = 2

20mL F HCl BT m dIT = 1
NaOH &1 m 91l = 2.5

CHsCOOH + NaOH (39) —» CHsCOONa + it

2 3/2 0 0
0.5 0 3/2 -

pH = pKa + Iog%

=4.75+1og 3=4.75+0.4771 =5.2271 = 5.23
=4.74 + 0.48 =5.22

0
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