CHEMISTRY

SECTION - 1 : (Maximum Marks : 80)
Straight Objective Type (¥ IR yHR)
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 @vs ¥ 20 9g-Raed yE 2 | 58P T S 4 fawe (1), (2), (3) Fen (4) B, FoH 4 Riw e wE B

1. The first ionization energy (in kdJ/mol) of Na, Mg, Al and Si respectively, are :
Na, Mg, Al T2 Si @1 52 3=+ St (kJ/mol #) %99 € -
(1) 496, 577,737,786 (2) 786, 737, 577, 496
(8) 496, 577, 786, 737 (4) 496, 737, 577,786
Ans. (4)
Sol.  Correct order of ionisation energy will be : Na < Al < Mg < Si
AT SRl & |al %A 21 - Na < Al < Mg < Si
2. The stoichiometry and solublity product of a salt with the solubility curve given below is, respectively :
A U T 9% P MUR W, TP AUl Pl TIsIPaMg] (RTFHHROAR) Jol faeradr Joedd, HAE B
A
31
£
E 21
1 +
123
[X})/mM
(1) X2Y, 2x 109 M8 (2) XY, 2 x 108 M8
(3) XYz, 4 x 100 M3 (4) XY2, 1 x 100 M3
Ans. (3)
=
£
-
Sol. —
}
I I L :
1 2 8
[X})/mM
XY2(s) — X" (aq) +2Y~(aq)
1072 2410
Ksp = [XT [YT?
or AT, Ksp= 1028 x(2 x 10%)2 or a1, Ksp = 4 x 1072 M3
3. The third ionization enthalpy is minimum for :
fras ford g ama+= el ~gHq9 8, 98 ® ¢
(1) Ni (2) Co (3) Mn (4) Fe
Ans. (4)
Sol.  ,5Fe =[Ard®4s?



4. The complex that can show fac— and mer—isomers is :
98 FHR il fac- 9T mer- GHGI! ysi¥d #Rar §, ®

(1) [CoCl2(en)z] (2) [Pt(NH3)2Cl2] (8) [Co(NHs3)4Cl2]* (4) [Co(NH3)3(NO2)3]
Ans. (4)
Sol.  [Masbs] type complex shows facial and meridional isomerism
[Masbs] 96R &1 Fqd ASHE—AIRT SATHfoa GHEgadl S & |
5. The strength of an aqueous NaOH solution is most accurately determined by titrating : (Note : consider

that an appropriate indicator is used)
STeid NaOH faeras @1 araed |aifts geneidr 9 39 @Re AFATE gRI1 Habrell Sl & - (Are: =R $ife
& v Suga gEd B ST fHar T4 2)
(1) Ag. NaOH in a volumetric flask and concentrated H2SOs4 in a conical flask
(2) Aq. NaOH in a burette and aqueous oxalic acid in a conical flask
(3) Ag. NaOH in a pipette and aqueous oxalic acid in a burette
(4) Aq. NaOH in a burette and concentrated H2SO4 oxalic in a conical flask
(1) STefr@ NaOH 3rmaast vare d d ars H2SO4 U6 Sified Feovd 3
(2) STefrr NaOH T& @R # T2l Sielid ATaiferd 3 U Hidpd TaRd J
(3) Siefm NaOH & faue 3 den Sieilg saifers VRIS U &Re A
(4) et NaOH t& @Re § d 91 H2SOs Ud Hifide TR H
Ans. (2)
Sol.  Okxalic acid is a primary standard solution while H2SO4 is a secondary standard solution.

Sfauifere ara wufie ame fdoa & safd HaSO4 fgdias ame faea= 21

6. A graph of vapour pressure and temperature for three different liquids X, Y and Z is shown below :

N T3 gdi X, Y U Z & forw arey <@ don 99 & 9= e a1 A fear
A

800+ X Y Z

= 500

g 4001
S
— 200

Vapour pressure

>
293 313 333 353

Temperature —»
The following inferences are made :
(1) X has higher intermolecular interactions compared to Y.
(2) X has lower intermolecular interactions compared to Y.
(8) Z has lower intermolecular interactions compared to Y.
The correct inference(s) is/are :
(1) (C) (2) (B) (3) (A) and (C) (4)A
=1 s Tl 1 -
(1) Y & a1 | X &1 ATRRIVE =1 a1 Sz 2 |
(2) Y & GaI | X 1 RIS =T fhar fF=iar 2 |
(3) Y @ G A Z &1 AWRRIVS A fhar F=ar 2|

a8 fed /e 2/8 -
(1) (C) (2) (B) (3) (A) Term (C) (4)A
Ans. (2)
Sol. At a particular temperature as intermolecular force of attraction increases vapour pressure decreases.

TP FR¥Ed 99 R ATRISUE ABIU a7 H gfg S @A ar9 I[@ 7 A W 2



Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

The rate of a certain biochemical reaction at physiological temperature (T) occurs 108 times faster with
enzyme than without. The change in the activation energy upon adding enzyme is :

TP SRS AMWHar $1 R IWR fhares arg (T) R a1 visa @1 gan 9 graigd g_1 108
IS BT 2| TsH @ AW ) afhaer et § uRad= @ -

(1) + 6(2.303)RT (2) + 6RT (3) -6RT (4) — 6(2.303) RT

i\

f()= Ae BRT (1

equation 2 — 106 =

equation 1 a

61In 10 = (E-E.)/RT

w =2.303x6
RT

or I1, E-Ec = 2.303 x 6RT oral, AE, =E; -E=|-2.303x6RT

Among the gases (a) — (e), the gases that cause greenhouse effect are :

(a) CO2 (b) H20 (c) CFCs (d) O2 (e) O3
(1) (@), (c), (d) and (e) (2) (a), (b), (c) and (e)
(3) (a), (b), (c) and (d) (4) (a) and (d)

T (a) - (e) #, I 1 M@ yHE YT AT 8, BN ¢

(a) CO2 (b) H20 (c) CFCs (d) O2 (e) O3
(1) (@), (c), (d) T2 (e) (2) (a), (b), (c) T2 (e)
() (@), (b), (c) T2 (d) (4) (a) T2 (d)

(2)

COg, H20 vapours CFC's and Os are green house gases.
CO2, H20 arss CFC & denm O3 ¥4 &9 9 2

When gypsum is heated to 393 K it forms :

(1) Anhydrous CaSO4 (2) CaS0O4 - 0.5 H20
(3) CaSO4 - 5 H20 (4) Dead burnt plaster
393K R f7oqd &1 7 o= W) 9T Bl 8—

(1) fosiat CaS0s (2) CaS0Os4 - 0.5 H0
(3) CaSO4 - 5 H20 (4) 9T STeTm g wIRCR
(2

CaSOs . 2H0 38K | CaSO,. %HzO

As per Hardy—Schulze formulation, the flocculation values of the following for ferric hydroxide sol are in
the order :

BR—god FOUU & IFJAR, BRS Tgsiavss A & g 791 &1 o9 99 59 H9 A ¢

(1) Ka[Fe(CN)g] < K2CrO4 < KBr = KNOs = AICl3

(2) Ka[Fe(CN)g] < K2CrO4 < AICls < KBr < KNO3

(3) Ks[Fe(CN)g] > AICl3 > K2CrO4 > KBr > KNOs3

(4) AICI3> K3[Fe(CN)s] > K2CrOs > KBr = KNOs

(1)

: : . 1
According to hardy-schultz rule, Coagulation value or flocculation value =

Coagulation power

1
HU &Fd1

Yot T & IFER, §YUH A 3RMal i A o«



11.

Ans.

Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.
Sol.

Which of the following statement is not true for glucose ?

DI B AT P AT BT A TE B P

) Glucose exists in two crystalline forms o and .

) Glucose reacts with hydroxylamine to form oxime.

) Glucose gives Schiff's test for aldehyde.

) The pentaacetate of glucose does not react with hydroxylamine to give oxime.
)

)

)

THI & fhveda wul o e pH e 2

(3)
Open chain form of glucose is very very small, hence does not gives Schiff's test.

DT DI Gl HeT Igd HH AT H Bl &, sAfAY I8 Rip—udieror T8 <@ 2

Arrange the following compounds in increasing order of C—OH bond length :

Methanol, phenol, p-ethoxyphenol

(1) methanol < phenol < p-ethoxyphenol (2) phenol < methanol < p-ethoxyphenol
(3) phenol < p-ethoxyphenol < methanol (4) methanol < p-ethoxyphenol < phenol
=1 AT 1 C-OH 3Me™y =18 & dgd HA H IR BIfY

AYATH, BHId, p-TATRITHIHTA

(1) AIFTA < BT < p-TATRABIHTA (2) WA < HIFT < p-TATRABIATSA
(3) WA < p-TATRIBIATA < HIHTA (4) AT < p-TATRABINT < BT
(3)

There is not any resonance in CHs—OH. Resonance is poor in p-Ethoxyphenol than phenol. so C-OH
bond length order is: CHs—OH > p-ethoxyphenol (p-EtO- CeH4—OH) Ph—OH
CHs—OH ¥ &g 31AIE 781 Bl & p-RATa®IHe ¥ fhafa &1 g d gaal g8 Uil Il © |

31d: C-OH ¥ @18 &1 %9 : CH3—OH > p-tmafiwHfa (p-EtO-CeHs—OH) > Ph—OH

L _ 1
For the Balmer series in the spectrum of H atom, v = RH{% ——2} , the correct statements among (1) to

1 N

(IV) are :

(I) As wavelength decreases, the lines in the series converge

(1) The integer n1 is equal to 2

(1) The lines of longest wavelength corresponds to nz2 = 3

(IV) The ionization energy of hydrogen can be calculated from wave number of these lines

BISSIo WRAT] & WagH H IFR 9o & fog : v=R {%—%},(I)-(IV)ﬁﬂéﬁﬂ?%%:

n? nj
(I) SR—o waeed gedt 8, oot # arge arfaRa axat 21
(I tgvﬁ—cﬁn12$a‘ﬂa’<%|

(I )éﬁaﬂ R B TS N2 = 3d FHY BT & |

(v

(1

) 31 AT @) TR AT | BRSO B AT Holl DI T0ETN B S bl & |
4 ; (1), (1, (1v) (2) (), (1), (Iv) (3) (I1), (1), (1V) (4) (1), (1n), (1)

Theory based.
dgias



14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

Sol.

The predominant intermolecular forces present in ethyl acetate, a liquid, are :
Fa Ui Udice 3§ SURed T SIRII® dd © -

(1) Dipole-dipole and hydrogen bonding

(2) London dispersion, dipole-dipole and hydrogen bonding

(8) London dispersion and dipole-dipole

(4) Hydrogen bonding and London dispersion

(1) fTeya—Teya qen ssgioq @w

(2) wr=s=1 aRemvr, fegya—faga e srssIom may
(3) @=s=1 uRRe&ur e fega—feya

(4) TERISH AT AT Twe TREIUT

(3)

Ethyl acetate is polar molecule so dipole-dipole interaction will be present in it.

wRrer oRiee g o) & gaf wel Rya—fiya s Brar o W @ |

The most suitable reagent for the given conversion is :

%@W%Wﬂﬂiﬁﬂsmaﬁm%:

CONHz CONH2
C=0 ? COCHs
HO2C /é?/ HOHaCm/
(1) H/Pd (2) NaBHa (3) L|AIH4 4) B2Hs

(4)
B2Hs is very selective reducing agent and usually used to reduce acid to alcohol.

B2Hs agad s ag-cis Y9I &1 30=ds & M I8 AHd: 3 Bl Uedled H q=d- & oy ggad
BT § |

The number of bonds between sulphur and oxygen atoms in S20g?- and the number of bonds between
sulphur and sulphur atoms in rhombic sulphur, respectively, are :

(1)8and 8 (2)8and 6 (83)4and 6 (4)4and 8

S20g? 3 WeBR AT JAfFHIo AR & 419 Mgl & G a1 [QAuweraed 9o) § God) aRATRIl
TqAT FedR & dI9 =il B G HAT: §

(1) 8 @arm 8 (2) 8 Terr 6 (38)4Ter6 (4) 4T 8

(1)

S»,082- 0—@0—0@—0

S
Sis/ \S/S

S/S\S/

Ss



17.

Ans.

Sol.

18.

Ans.

Sol.

The major product of the following reaction is :

frferRaa sifafesar &1 qe sa= © -
HsC

>=/_>=/_°H
dil H,SO,
HsC” ol -
HsC o
(1) PR
HC” bH Chs OH OH
HsC” “CHs
CH3
(3) (4)
HsC
CHs

©)

3
4 2
%JOHM) - 43_2 (13H2’—)5 1@
s \_/ ®
© OH

The decreasing order of reactivity towards dehydrohalogenation (E1) reaction of the following compounds
is :

=1 AT & s (E) afdfhar & ufa sififsharsfiear &1 aear &9 2 -

Cl Cl
A NSNS G
(C)Y\ (D)Y\
Cl Cl
(1)B>D>C>A (2)D>B>C>A (83)B>A>D>C (4)B>D>A>C
(2

E1 reaction proceeds via carbocation formation, therefore greater the stability of carbocation, faster the
E1 reaction.

E1 af¥fhar ey & A1 9 @90 81l 8 59 YBR SE-eaE| &1 e e, E1 afifesar o
g Hrar 2|



19.

Ans.

Sol.

20.

Ans.

Sol.

The major products A and B in the following reactions are :

= rfdfshaneil & g Ss AT B @ -

> <CN Peroxide WRFAES (A]
heat i’ BT .

Al + NN —— (8]

CN CN
(1)A=>—'< and T B =

CN

(2)A=>—< andamB:A/\jiCN
CN

(3)A=>‘—< anda@nB:/\/\>ﬁ/CN
CN

>'—< andﬁﬂTB:W
CN
(2)

CN
AN 7 CN Peroxide . URIGHTES .
/7 N heat S T >_<
(Al
CN
[A] [B]

[A] would be more stable radical and undergoes radical addition to form [B].

[A] @1f¥s et o gF1 ARy duT qoe ARTHS AfNfhaT gRT [B] &1 fmior swar B |

(4) A=

A flask contains a mixture of isohexane and 3-methylpentane. One of the liquids boils at 63°C while the
other boils at 60°C. What is the best way to seperate the two liquids and which one will be distilled out
first ?

T FARS H IMMgdleadd aol 3-Afau== &1 fAsvr 21 39 ga1 9 t& 63°C IR IqardT & wiafds gav1 60°C
TR IIAT 2 | §9 &1 Sd1 DI YAH B P G99 O SUF FT & T 399 DI GdYYH rafad g ?

(1) simple distillation, isohexane (2) simple distillation, 3-methylpentane
(3) fractional distillation, 3-methylpentane (4) fractional distillation, isohexane

(1) TR TG, TFATRRIT (2) TR I, 3-HfdeuTH

(3) wHTSt errAas, 3-Afrerde (4) 9HTST A, TSI

(4)

Liquid having lower boiling point comes out first in fractional distillation. Fractional distillation is generally
used if boiling point difference is small.(Boiling point of 3-methylpentane = 63°C, isohexane = 60°C)

1 TS fa=g aren w9 gHISH ad H Usdl U@ B & | BUAd A A IRk PHH BM W AT
e fafty &1 ST S 2 | (F@eArs 4 3-Afdeies = 63°C, agagadd = 60°C)



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

s 2 (sftrwpan 3/ 20)
39 @ # ufg (05) 939 B | UAS Y & SR Gw@ars A9 (NUMERICAL VALUE) €, <1 fg—ei@a quiies
TAT ST ThHA—AH H & |
Ifs TS A F |1 9 Afd ST W § , d 9IS AN Pl SIHAd ® al WFl 0P SPT/ASS
3% (truncate/round-off) & |
AHA ISl
> i 3% - +4 If Riw wE Rees € g1 T 2
> I ad - 0 g vl aRRefcr )

21.

The magnitude of work done by a gas that undergoes a reversible expansion along the path ABC shown
in the figure is

9 N B g, Gh%ﬂﬁﬁ@ﬁnﬁABana%ajﬂﬁmﬁnwaﬂeﬁ% & T Fr 1 aRam
&

Pressure
Pa
(Pa) 10

g IA B
6 4

4 4

22 4 6 8 10 12 Volume
(m3)

Ans. 48.00 to 48.00

Sol.

22.

|wW|= 6+10)x6 48J

The volume (in mL) of 0.125 M AgNOs required to quantitatively precipitate chloride ions in 0.3 g of
LCo(NHs 6]Cls is
[Co(NHa)e]Cls = 267.46 g/mol
MAgNOs = 169.87 g/mol
[Co(NH3)6]Cls & 0.3 g # TaRTSS MAE B AETHS w9 ¥ [@efud &xa & forg 0.125 M AgNOs &1 e
g (mL ¥) amasas B8R
M[Co(NH3)s]Clz = 267.46 g/mol
MAgNO3 = 169.87 g/mol

Ans. 26.80 to 27.00

Sol.

[MLe]Cls + 3AgNOs —— 3AgCl
03¢ vml, 0.125 M
0.3x3x1000

03 . 3-0125xVx109 or,v= 22x3x1000 550
267.46 267.46x0.125




23.

Ans.

Sol.

24,

Ans.

Sol.

25.

Ans.

Sol.

Ferrous sulphate heptahydrate is used to fortify foods with iron. The amount (in grams) of the salt required
to achieve 10 ppm of iron in 100 kg of wheat is

Atomic weight : Fe =55.85 ; S =32.00 ; O = 16.00

WA BT TEBIgse Bl ABR & JIPRV H ARRA & ford Ja fobar Sran g1 g & 100 kg 7 3maRA
BT 10 ppm U< &R+ & o1y oqor & A= (A1 H) 8EN

oA SFAH (1 Fe =556.85 ;S =32.00 ; O= 16.00

4.95 to 4.97
10 Massof Fe (ing) 108
1001000

ordn, massFe=1g
FeS04.7H20 (M = 277.85)
55.85 gin 1 mole

1 1

1g— ———mole
55.85 55.55

x 277.559=4.97¢

The number of chiral centres in penicillin is

YRS & BIsRa Bl DI T B |

3.00 to 3.00
T s o
. 3
R—C - HNT_—*P . CH3
}— N—=1-COOH
7 N1

Star marked atoms are chiral centres.

IRIfFT =AT] fva d= 8

What would be the electrode potential for the given half cell reaction at pH =5 ?
2H20 — O2 + 4H* + 4™ ; E%d = 1.23 V (R = 8.314 J mol™' K™ ; Temp = 298 K ; oxygen under std.
pressure of 1 bar)

pH = 5w, &1 5 3% Ja AMfha & U seragrs @wa @1 grm ?

2H20 — Oz + 4H* + 467 ; E%d = 1.23 V (R=8.314 J mol"' K™ ; Temp = 298 K ; ifa{Ioi=1 #1-p argavscid
g19 1 bar W)

1.52to 1.53

From the given data

Eop = E%p — 0'359 log [H+]*

Eop = —1.23 = 299900 [

=-1.23 + 0.0591 x pH=-1.23 + 0.0591 x 5
=-1.23 + 0.2955 =-0.9345V = -0.93V





