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1. The solubility product of Cr(OH), at 298 K is 6.0 x 10-3* The concentration of hydroxide ions in a
saturated solution of Cr(OH), will be:
(1) (4.86 x 102°)¥+ (2) (18 x 1031)¥2  (3) (18 x 1031)¥+  (4) (2.22 x 1031)v4
1. 298 KW, Cr(OH), &1 faergd onie 6.0 x 1073 8| Cr(OH),® U Aaw fdefd ¥ eIgsadIgs AR b Al
Bt
(1) (4.86 x 10°)¥4 (2) (18 x 1031)¥2  (3) (18 x 1031)¥+  (4) (2.22 x 1031)v4
3

Sol.
Cr(OH),(s) =———Cr* + 30H"
S 3S
K, = 275* =6 x 103!
6
4 10—31
St= o7
Y4
S = {%x 10‘31} )
2 31 % s Y
[OH-]=3S = §x10 ><3={18><1031}
2. The correct order of the spin only magnetic moments of the following complexes is:
(I [Cr(H,0),1Br (IT) Na,[Fe(CN),]
(IIT) Na,[Fe(C,0,),1(A, > P) (IV) (Et,N), [CoCl,]
(1) (II) > (I) > (1V) > (III) (2) (I1I1) > (I) > (1IV) > (II)
(3) (I11) > (I) > (II) > (IV) (4) (I) > (IV) > (III) > (II)
2, 1 Faell & dadl FHU GBI TN D HAFI DI Fel HH ©
(I [Cr(H,0),1Br (IT) Na,[Fe(CN),]
(IIT) Na,[Fe(C,0,),1(A, > P) (IV) (Et,N), [CoCl,]
(1) (II) > (I) > (1V) > (III) (2) (I1I1) > (I) > (1IV) > (II)
(3) (I11) > (I) > (II) > (IV) (4) (I) > (IV) > (III) > (II)
Sol. 4
3. A mixture of gases O,, H, and CO are taken in a closed vessel containing charcoal. The graph that
represents the correct behaviour of pressure with time is:
A
g g g g
3 3 3 3
* * * *
fud fud fud fud
1) (2) x 3) 4«
> > -
Time Time Time Time
4. 0,, H, 72 and CO 4l & va fasior ol U o< ar # feran il & S aRaiel 8 | Sfieie il, <16 o1 G5 & W9 §El FaeR Fefid
FRATE, &
A
(1) EI\ (2) (3)
7Y ” q9g > q9g
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Sol. 3

f

3

@

fud

o

time
p = K(x/m)¥"
As 'X' increases
'p' decreases

4, The number of sp? hybrid orbitals in a molecule of benzene is:

(1) 18 (2) 12 3)6 (4) 24
4. I & U T H Sp2 PR HeThi B T ¢

(1) 18 (2) 12 3)6 (4) 24
Sol. 1
5. In the following reaction A is:

H

0
(i) Br,, hv
(i) KOH (alc.) 5
A (iii) O, .

(iv) (CH,).,S
(v) NaOH(aq) +A

(1) é (2) <:> (3) (4) é
o]
(i) Br,, hv
(i) KOH (Tewpigle) 5
A (iii) O, -

(iv) (CH.),S
(v) NaOH(STeir) + A
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Sol. 2

Br/hv, @ KOH(alc.) @ E:I))clile G

Intramolecular [NaOH (aq.)
Aldol reaction A

H..0O

So, the answer should be 2

6. Consider the following reactions,

(i) NaNO,/HCl,0-5°C
hthol/NaOH
() p-napnthol/Ng Colored Solid

[P] Br/H.O0
— C,HNBr;

The compound [P] is :

NHCH, NH,

NH,
NH,
CH,
) (2) (3) (4)
ch, CH, CH,

6. fafearRRaa arfafhamil w faar HIf,

(i) NaNO,/HCI,0-5°C
(i) p-weifel/NaOH

ERlin IR
[P]
2O HNBr,

Qs [P]® :

NH,

NH NHCH, NH,
CH,

(1) (2) (3) (4)

CH CH, CH,
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Sol. 4

NaNO,/HCl B-Naphthol OH
N H2 0-5°c¢ CH NaOH
3

NH, (Coloured solid)
CH, Br. Br
Br,/H,0
>
CH,
Br
So, the answer should be 4
7. Among the statements (a)-(d), the correct ones are :

(a) Lithium has the highest hydration enthalpy among the alkani metals.

(b) Lithium chloride is insoluble in pyridine.

(c) Lithium cannot form ethynide upon its reaction with ethyne.

(d) Both lithium and magnesium react slowly with H,O.

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

(3) (a),(c) and (d) only (4) (a), (b) and (d) only
7. FHUAT (a)-(d) # & 98 B B

(a) aR-ergali # faRrm @ Sl T Faw 31 2 |

(b) <R FeirTgs AARSH # afdera 2|

(c) NP vegH W AIfAfhar R VAR S TE 9 AhT B |

(d) o e H=NRrH <1 ofdt & |1 eR—ER SAAhaT B 2 |

(1) (a) derm (d) &= (2) (b) Term (c) 7=
Sol (33) (a),(c) derm (d) |r= (4) (a), (b) der (d) |r=

ol.

8. The reaction of H,N;B.Cl, (A) with L|BH in tetrahydrofuran gives inorganic benzene (B). Further the
reaction of (A) with (&) leads to H;N (Me) Compunds (B) and (C) respectively, are :
(1) Boron nitride and MeBr 62) Borazine and MeMgBr
(3) Borazine and MeBr (4) Diborane and MeMgBr

8. H,N,B,Cl, (A) I CLieSIRRM # LiBH, & 1t 3ifafshan srerfe awfi (B) it &1 311 (A) @1 (C) & @ sifafhan
H,N,B (Me)3é?h%|a*rﬁaﬁ(|3)aw(qm g

(1)a‘m¢r AggISS 91 MeBr (2) IR<h @ MeMgBr
(3) IR T MeBr (4) STgdR T21 MeMgBr
Sol. 2
9. Which of the following reactions will not produce a racemic product ?
CH,
(1) CH,-C - CH=CH,—— (2) CH,CH,CH=CH, _ter
H
ey
(o]
3) CHJ‘.I CH,CH,—
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9. fa=forRaa srfafshanet § & ®19 ve IRifde Sarg 781 i ?

CH
| 3 {
(1) CH,- C-CH = CH,—“— (2) CH,CH,CH=CH, _tsr
H
H,G
HCl '
(3) CH3_g CH,CH,—HN_y, (4)
CH,
Sol. 1
CH, CH, ®
CH, - C - CH =CH2H—CI>CH3—CI—CH—CH3
H H
lRearrangement
CH, CH,

| © !
CH, - C - CH, - CH, S \CH: - € - CH, - CH,

cl

So, the answer should be 1

10. Biochemical Oxygen Demand (BOD) is the amount of oxgen required (in ppm) :
(1) By anaerobic bacteria to breakdown inorganic waste present in a water body.
(2) For the photochemical breakdown of waste present in 1 m3 volume of a water body.
(3) by bacteria to break-down organic waste in a certain volume of a water sample.
(4) for sustaining life in a water body.

10. SIRRRAMAS Iifeis @i (BOD) 31awdd SifaRilaTd &1 A1 (ppm #) 8
(1) Srard SFARTT §RT T STATT H SR dBEAE ufire & Wi & forg |
(2) T® SR & 1 m3mga # SURd 3afde & YHTIRNIING o9 & forg |
(3) vd Sa—ufded & v (f¥ed emad= § IR gR1 drdfe smufdre & 9ord @ forg |
(4) V& TR # Sfiad &1 Srefdrel 999 & fog |
Sol. Wrong
Option 1 can be right if inorganic waste is replaced by organic waste.

11. A,B and C are three biomolecules. The result of the tests performed on them are given below :

Molish's Barfoed Biuret Test
Test Test
A Positive Negative | Negative
B Positive Positive Negative
C Negative Negative | Positive

A,B and C are respectively :

(1) A= Lactose, B= Fructose, C= Alanine
(2) A= Lactose, B = Glucose, C = Albumin
(3) A = Lactose, B = Glucose, C= Alanine
(4) A = Glucose, B = Fructose, C = Albumin
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11.  AB T CdH 9aal B | S0 B3 T weroll &1 uRomd = & 13 8

Hifers EIAE] IRRT

g QT geToT
A IHIHAG | ABRHAD THRIAD
B IHRIHAD | TORTHAD | TABRIAD
C THRCAD | THRIAD HHIRTCHD

A,B a1 C A & &

(1) A= olaeE, B= aers, C= Uar=a
(2) A= dieeN, B = Tq@1¥, C = Yeqfid
(3) A = a9, B = @™, C= Vel
(4) A = 7@, B = maeidl, C = Uegfi
2

Lactose, Glucose and Fructose give +ve motisch's test.

Glucose give +ve barfoed test and fructose give —-ve barfoed test.
Albumin give the biuret test and alamine give —ve Biuret test.

So, the answer should be 2.

Sol.

12. 5 g of zinc is treated separately with an excess of
(a) dilute hydrochloric acid and.
(b) aqueous sodium hydroxide.
The ratio of the volumes of H, evolved in these two reactions is :
(H2:1 (2)1:1 3)1:2 4)1:4
5 g % ®I 3T —aTelT
(a)ﬂﬂ%%;ﬁ&?i I I AT
(b) STefta AifsTw erssiaass & Mfdag & ey IAfhfAa farar Siram 7 |
3 a1 ATfharel # ST H, & JAIasi b1 3/qurd © :
(H2:1 (2)1:1 3)1:2 4)1:4

Sol. 2
Zn + 2dil. HCl— ZnCl, + H,
Zn + 2NaOH_,— Na,Zn0, + H,
1:1
13. In the figure shown below reactant A (represented by square) is in equilibrium with product
B(represented by circle). The equilibrium constant is :

000
Q EIOOEI

o o
(1) 2 (2) 4 (3)8 (41

13. R M sl H, sifere A (i gR1 i) Scre B(a gR1 wfia) & e arraren § 7 | 9 Radis
g

000
Q EIOOEI

melae!
(1)2 (2)4 (3)8 41
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Sol. 1

_[B)_11 12,
“ [A]l 6 6

14. The decreasing order of basicity of the following amines is :

NH,
N NH, U
() (i) @ (i) O/ (iv) )
(1) (D) > (III) > (1IV) > (D) (2) (IIT1) > (II) > (1) > (1V)
(3) (II1) > (I) > (II) > (1IV) (4) (I1) > (III) > (IV) > (1)
14. f=faRad VT &) eRebar &1 ged B9 ©
NH,
- " b
() (if) O (i) O/ (iv)
X h
(1) (D) > (III) > (IV) > (D) (2) (IIT1) > (II) > (1) > (1V)
(3) (III) > (I) > (II) > (1IV) (4) (I1) > (III) > (IV) > (1)
Sol. 2

Correct order of basicity is
NH, N NH, U
N
I
H

(11I) (I1) (M (V)

So, the answer should be 2

15. The true statement amongst the following is :

(1) Sis a function of temperature but A S is not a function of temperature.

(2) Both AS and S are functions of temperature.

(3) Both S and A 'S are not functions of temperature.

(4) Sis not a function of temperature but A S is a function of temperature.
15. f=IfeiRad Sl § 4 98 $9 © ¢

(1) STY &1 U Bl 8 R AS 19 BT U Bl T8l & |

(2) Sl ASTAT S AT B Herd & |

(3) I STAT AS AU & B 7TE 2 |

(4) S A9 &1 U Held T8l 8 W A'S A BT T HeAd o |

Sol. 2
_ dqRew
s = [ Ghen
S = K¢n(w)

Both are dependent on temperature.
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16. Theisomer(s) of [Co(NH,),Cl,] that has/have a Cl - Co - Cl angle of 90° is/are :

(1) cis and trans (2) trans only

(3) cis only (4) meridonal and trans
16.  [Co(NH,),Cl,] &1 W@ S 90° &1 Y& Cl - Co - Cl P07 T &

(1) wHver qer fauer (2) ®ad fquer

(3) daeT FHuE (4) <f&oneg qer fauer
Sol. 3
17. Which polymber has chiral monomer(s) ?

(1) Buna - N (2) Neoprene (3) Nylone 6,6 (4) PHBV
17. ST 95D [bel Thald G 8 ?

(1) g - N (2) = (3) Il 6,6 (4) PHBV
Sol. 4

Monomer of PHBV is:

kS kS
CH, - CH - CH, - COOH + CH, - CH, - CH - CH, - COOH
OH OH

(2-Hydroxy butanoic acid) (3-Hydroxy butanoic acid)
So, the answer should be 4

18. Amongst the following, the form of water with the lowest ionic conductance at 298 K is :
(1) water from a well
(2) sea water
(3) saline water used for intravenous injection
(4) distilled water
18. 298 K W a8 I &1 Uy, iEa! sMfie areiddl dad &4 &1, F=ifalad § 4 ¢ :
(1) BV &1 5Td
(2) s i@l . ,
(3) a1 STt et 3ia:RRT ST # uygad 8rdm 2 |
(4) smfaa S
Sol. 4
Distilled water

19. Which of the following has the shortest C - Cl bond ?

(1) Cl- CH = CH - OCH, (2) Cl- CH = CH - NO,
(3)Cl - CH = CH, (4) Cl - CH = CH - CH,
19. f=faRed § 9 fead 9 vier C - Cl aey 8 ?
(1) Cl - CH = CH - OCH, (2) Cl - CH = CH - NO,
(3)Cl - CH = CH, (4) Cl - CH = CH - CH,
Sol. 2
(o
< Y7
Y o Leny N2,
o o

Resonance form of CIl - CH = CH - NO, is more stable than resonance form of any other given
compounds. Hence, double bond characters in C - Cl bond is maximum and bond length is
shortest.

So, the answer should be 2
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20.

20.

Sol.

21.

21.

Sol.

22,

22,

Sol.
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The first and second ionisation enthalpies of a metal are 496 and 4560 Kj mol-1 respectively. How
many moles of HCl and H,SO,, respectively, will be needed to react completely with 1 mole of the
metal hydroxide ?

(1)1and 2 (2)1and 1 (3)2and 0.5 (4) 1and 0.5

TS &g Bl U d fgcia smad wrfeudll BHen 496 e 4560 KJ mol-1 8 | T A 1 sresladss 9 quraal
srffshar o ferg HCI &2 H,S0,, @ fabd= Hicii &1 sraedebdr g ?

(1)17am2 (2) 17 1 (3) 271 0.5 (4) 1qam 0.5
4

1E,, =496

1E, , = 4560

. Metal should be Alkali metal

2M + 2HCI— 2 MCI + H,

2M + H,SO, — M,SO, + H,

For 1 mol of metal, 1 mol HCI required & 2 mol H,SO, required

The sum of the total number of bonds between chromium and oxygen atoms in chromate and
dichromate ions is

P AT SISHTHC H HIHIH oA RIS & da e B el AT BT T 8
12

0] 0] 0]
CIZI CIZI CIZI
r r r
@O/”\Oe @O/ ||\O/||\Oe
0] 0] 0]
Ans 12

A sample of milk splits after 60 min at 300K and after 40 min. at 400 K when the population of
lactobacillus acidoplulus in it doubles. The activation energy (in kj/mol) for this process is close to

2
(Given R =8.3 J mol-*K, In(g) =0.4, e3=4.0).
STel eI TRTSIthers, @1 sfara] g1 8Nl 8 a1 g9 1 Us dfdesl 300 K iR 60 &7 & d1e der 400 K )
40 e & 915 faurfed & B | 9 wew & fore wafhaor St (kj/mol #) & ® .
2
(G 7 2 : R =8.3 I mol?K?, In(g) =0.4, e3= 4.0).
Ea = 3.984 KJ/mol

1
rate, . = 60
1
rate, . = 20

|n I‘<400 =E 1 _ 1
Kio | R 300 400

in/[60] _Ea[4-3

40/ R |1200
Ea =0.4 x 8.3 x 1200
Ea = 332 x 12

Ea = 3984 J/mol
Ea = 3.984 KJ/mol
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23. A cylinder containing an ideal gas 0.1 mol of 1.0 dm3) is in thermal equilibrium with a large volume of
0.5 molal aqueous solution of ethylene glycol at its freezing point. If the stoppers S, and S, (as
shown in the figure) are suddenly withdrawn, the volume of the gas in litres after equilibrium is
achieved will be
(Given, K(water)=(2)0 K Kg mol* R=0.08 dm? atm K* mol*)

Frictionless
piston

S, S,
- |
® e o o e ® o 0 o
.2 Idealgas ,*
0® 0% o o o o °

aq. ethylene glycol

23. % fufersy o ua snest 49 (0.1 dm3 &1 0.1 e €, fRHie amg iR Uidref| vegata & 0.5 Ardte faea+ &
1y AT ArRITERen | g | A S, de S, WIWRi (S H 5 gbR @I WA €) B Ueblys gel for M 8, dl
AFITERT UIT & 91 19 BT I el § a1 |
(Rr m g, K(S1e1)=2.0 K Kg mol* R=0.08 dm? atm K mol*)

TYRRT foves

S, S,

—  STelig Uil TR aia

Sol. 2.176 dm3
A=K xm=2x0.5=1

Towa = 272K
WV, =PV,
0.1x0.08x272
V,= S = 2176 dm?
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24, 10.30 mg of O, is dissolved into a litre of sea water of density 1.03 g/mL. the concentration of O,
in ppm is I
24. 0,3 10.30 mg &I 1.03 g/mL 5 dTei TY& STl & U wfiex § °rell Sl 8 1 O, B ppm # A&l & |
Sol. 10 ppm
1030 gm of sea water contains = 10.3 x 103 gm

10.3x107

10% gm of sea water contains = 1030 x10° = 10 ppm
25. Consider the following reactions
(i)((;';;T;Br B——s— 2-methyl-2-butene

The mass percentage of carbon in Ais
25. fr=foRad aifafdbar wR faemR i

())CH;MgBr cu
A (iH;0" B 573K 2-#fre -2-5{3‘

A ¥ BT BT gFHH Ufad & |
Sol. 66.67%

(i) CH,MgBr (I)H
CH, - ﬁ - CH, - CH, —ros——> CH, - C - CH, - CH,
(A) 0 CH,
lCu/573K
e ch - cH
H,C ’

M. F. of (A) is (C,H,0)

Mass % of C would be = %x 100 = 66.67%
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