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1. Consider the following reactions :

(a) anhyd. AICI (b)
+ C| ey + Clz(excess)_u,zn:(d- AlCl
Cl Cl

Cl cl

(c) (d)
@ + CH,=CH-Cl—g5— @ + CH,=CH-CH,Cl ——»
@—CH=CH2 @—CHZ— CH = CH,

Which of these reactions are possible ?

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

(3) (b), (c) and (d) (4) (b) and (d)
1. fferRaa srfAfhaeli wr fdar #ifog :

(2) @ + QCI RIS (b) @ + Cl,(excess) fdaac, ﬁﬁfa Alct,

Cl cl

(c) (d)
+ CH,=CH-Cl ’:‘,ﬁf" @ + CH,=CH-CH,Cl %
QCH—CHz QCHZ— CH = CH,

39 Afhatel § I P19 W 99 ® ?
(1) (a) T2 (b) (2) (b) T (d)
(3) (b), (c) T2 (d) (4) (b) e (d)
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Sol. 4 (B,D)

Cl
C I
B @ + Cl,(excess) —>A"hygé:‘(|q3
Cl Cl
Cl

(Hexachlorobenzene)

D ©+CH2=CH—CH2—C| S @m;w:cm

2. For the reaction 2H,(g)+2NO(g) — N,(g)+2H,0(g) the observed rate expression is, rate =
K{(NO)?[H,]. The rate expression for the reverse reaction is :

(1) K,[N,[H,0]%/[NO] (2) K,[N,][H,0O]?
(3) K,[N,][H,0] (4) K,[N,1[H,01%/[H,]
2. afifban 2H,(g)+2N0(g) - N,(g)+2H,0(g) & forg e ax @i, &% = K(NO)2[H,] & | Sehfia afdfhan
% fore ) a@oid ¥
(1) K,[N,[H,0]%/[NO] (2) K,[N,][H,0O]?
(3) K,[N,][H,0] (4) K,[N,1[H,01%/[H,]

Sol. bonus

3. The correct order of stability for the following alkoxides is :
0- &0 /\/O-
NO, NO, O:N
(A)  (B) (€
(1) (B) > (C) > (A) (2) (B) > (A) > (C)
(3) (C) > (B) > (A) (4) (C) > (A) > (B)

3. fer=forRad Vepiaarss @& forg e &1 98 &9 © :

O O /\/O'

NO, NO, O:N
@ (®  (©
(1) (8) > (C) > (A) (2) (8) > (A) > (C)
(3) (C) > (B) > (A) (4) (C) > (A) > (B)
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Sol. 3
C>B>A
Correct order of stability is :
o’ o’
o0 X
/\/ > >
O,N
(—m &R) NO, NO,
(R only) (—I only)
4, In the following reaction products (A) and (B) respectively, are :

NaOH + Cl, —» (A) + side products
(hot and conc.)
Ca(OH),+Cl, — (B) + side products

(dry)
(1) NaOCl and Ca(CIO,),
(3) NaOCl and Ca(OCl),

4, fr=aforRaa eifafeanel #, S (A) @@ (B) w99 ©
NaOH + Cl, — (A) + 3ifaRe Scare
(S@T derm A=)
Ca(OH),+Cl, — (B) + arfaRad Scurg
(Ip)
(1) NaOCI e Ca(ClO,),
(3) NaOClI @2 Ca(0Cl),

Sol. 2
5. The equation that is incorrect is :
(Agn )NaBr B (A’(')“ )NaCI = (A:q )KBr (qu )HZO = (A?”
1 0 2 0
) _(Am)m (2) _( m)NaCI
. (85 g = (80 )y * (A0 ) “ () = (45
B (A?” )NaBr B (A?” )NaBr
5. g8 IHIHROT S TeAd §, ®
(qu )NaBr - (qu )NaCI = (qu )KBr (A:,] )HZO = (A'(")'1
1 0 2 0
M _(Am)m (2) _( m)NaCI
. (85 g = (80 )y * (A0 ) “ () = (45
B (A?” )NaBr B (A?” )NaBr
Sol. 3

(3) Al(\)laBr - Al(\)lal = AgBr
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(2) NaClO, and Ca(0Cl),
(4) NaClO, and Ca(CIO,),

(2) NaClO, @ Ca(OCl),
(4) NaClO, @en Ca(Cl0,),

ha * (40

)NaCI - (Ag1 )KBr

)HCI + (A:" )NaOH

)NaCI - (Ag1 )KBr

H.0. : 394, Rajeev Gandhi Nagar, Kota

Toll Free : 1800-212-1799

www.motion.ac.in | =«: info@motion.ac.in




AR foard... | Ud famdff 2 @m

6. The bond order and the magnetic characteristics of CN- are :
1 . . 1 .
(1) 25,d|amagnet|c (2) Zi,paramagnetm
(3) 3, paramagnetic (4) 3, diamagnetic

6. CN" & 3f198 ¥ TAT JHEDII AN

(1) 2%, gfereara (2) 2%, ATFEDI
(3) 3, Igg=DY (4) 3, gfagma
Sol. 4
7. The number of possible optical isomers for the complexes MA,B, with sp* and dsp? hydridized

metal atom. respectively, is :
Note : A and B are unidentate netural and unidentate monoanionic ligands, respectively.
(1)0and O (2) 2 and 2 (3)0and 1 (4)0and 2

7. sp® a1 dsp? HHRA grqell & A Fha MAB, & o |9fdd gavr qHeydl @) 9 @
e 1 A T B HH: U TR ISR 1 U SR UG—IMRIME el ¢ |

(1)O0Tem O (2) 2 e 2 (3) 0 e 1 (4) O e 2
Sol. 1
8. For the following reactions
e CH,CH,CH,Z+Br®
m‘

CH,CH,CH,Br + zi o

///77 g
% CH,CH-CH,+HZ+Br®

where,
G

Z° =CH,CH,0 (A) or H,C - cl: - 0% (B)
CH,

k
K, and K, are respectively, the rate constants for substitution and elimination and H =k—s the

correct options is
(1) pg > p, @and K (B)>K, (A) (2) pg > p, @aNd K (A)>K,(B)

(3) 1a > 1g ANA K, (B)> K, (A) (4) 1, > 1 ANA K, (A) > K (B)
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8. fa=forRaa arfafshar wR faer g |

Ve CH,CH,CH,Z+Br®
=
CH,CH,CH,Br + 2° %
| "% CH,CH-CH,+ HZ+Br©
STEl,
G
Z® =CH,CH,0° (A) a1 H.C - cI -0° (B)
CH,

k
K, @I K, %99 SfiReid vd faciod & for am Reris &, ok 1 =1 " & @& fwe @

(1) pg > p, TATK,(B)>K (A) (2) pg > p, TATK, (A)>K (B)
(3) pp > pg TATK, (B)>K_ (A) (4) p, > pg TATK, (A)>K (B)
Sol. 3
My > by and Keg) > Koy
CH,
o o [ o
Z"=CH,CH,O(A) or CH3—(I:—O (B)
CH,
_K
M7k

e

Substitution will be fast when z = (A) CH3CHZOe

i
and elimination will be fast when z = (B)CH3—(IZ—06
CH,
9. Indentify the correct labels of A,B and C in the following graph from the options given below :
4 B
no.
of
molecules
speed g
Root mean square speed (V, .); most probable speed (V,_ ); Average speed (V, )
(1)A-V_;B-V, C-V_. (2)A-V_;B-V_,;C-V,
(3)A-V,;B-V _,C-V_ HA-V  B-V ;C-V,
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Sol.

10.

10.

Sol.

2 e T el § F f=falad smer@ # A,B @21 C & 921 oldal &1 Ygar=yg :

A B
¥
e
Eal
Rare|
— >
i Hed gl @ (V,,,); JRbaH @ (V| ); i e (V)
(1) A- Vi B-V,C-V_. (2) A - Vi B-V i C-V,
(3)A-Vv,;B-V_;C- Voo 4)A-V_ . B- Vi C-V,
1

We know that
Vims > Vae > Voo
CoV,..

B—> VAVg

A-— Vmp

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

(1) The volume of solution does not change and the volume of the solvent decreases.

(2) The volume of the solution increases and the volume of the solvent decreases.

(3) The volume of the solution decreases and the volume of the solvent increases.

(4) The volumer of the solution and the solvent does not change.

31 Gol diaR, Ue Rt f[aarre & a0 gER1 R g srarweie faora & |1 99 f[Jamas &1 fAsn 8, 31 @
q U & IR d1 b T B, B G B 19 ¢

(1) faees & e § &3 uRadd 981 8T & a1 fAdrd &1 add ¥ 8 ST 2

(2) fae@ @1 A 98 SIral § den fAemasd &1 Jmas &H 8 Wl § |

(3) fIer™ &1 Idd w9 8 W1 ¥ a1 fAede B rgd_ 9g ol © |

(4) e qn e <M1 @ emuad § &Is uRad+= =&l 8ar 8|
1

Solution Solvent

> P2 Hence

Solution

PO

solvent

Volume of solvent decrease & Volume of solution increases
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11. The redox reaction among the following is :
(1) reaction of [Co(H,0),]CI, With AgNO,
(2) formation of ozone form atmosphere oxygen in the presence of sunlight.
(3) combination of dinitrogen with dioxygen at 2000 K
(4) reaction of H,SO, with NaOH.

f=forRaa 5 9 YSiaa fafhar = -

(1) [Co(H,0),ICl, @ AgNO, @ el arfifshan
(2) I & yar $ SURART H argHSAT RIS A AT BT g1
(3) SAEEITH &1 SRS & | 2000 K &R |3rS

(4) H,SO, @ NaOH @& Hrer affafshan
Sol. 3

12. 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 : ethylacelate (20:80), the sequence of
obtained compounds is :

(1) (B), (C) and (A) (2) (B), (A) and (C)
(3) (A), (B) and (C) (4) (©), (A) and (B)
Affd (A) d=iferss (B) el den (C) THef=a & T s &1 9d o)+ & folv U Rer grawen #
fiferdr S & R BHECENE Bem B ISTART {61 S 8| Sd Blem Bl e s T,
(20:80) & fasor & et enfera foban 1 A1 g AR BT AFHA © -

(1) (B), (C) T2 (A) (2) (B), (A) w2 (C)
(3) (A), (B) T2 (C) (4) (C), (A) T (B)
Sol. 3

13. The refining method used when the metal and the impurities have low and high melting tem-
peratures, respectively, is :

(1) vapour phase refining (2) liquation
(3) zone refining (4) distillation
SIq gIq dAT US| & el d19 HA: 1 den S Bid 8, A1 Freferiad |§ @ fhw uReror fafey o1 oA fdhar
SIS
(1) arT YTa=eT gRhRol (2) TAS gUEHIOT
(3) A=t yRHT (4) g
Sol. 2

14. Which of the following statements is correct ?
(1) Gluconic acid is obtained by oxidation of glucose with (HNO;,)
(2) Gluconic acid is a dicarboxylic acid.
(3) Gluconic acid can from cyclic (acteal/hemiacetal) structure
(4) Gluconic acid is a partial oxidation product of glucose

fr=folRaa § | o9 a1 BUF 98 8 ?

(1) @IS 37 B 7@ & (HNO,) & 1 SHRAdRUI §RT a1 ST Hbell & |
(2) @IN® 31T U SIedidi e 31 ¢ |

(3) @IE 3T T WCH,/SHNHCH I FHT 2 |

(4) THING 3T THTE BT TS ARS Iuadd IAE 2 |
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Sol. 4
Gluconic acid is a partial oxidation product of Glucose

CHO COOH

| Br,/H,0 |
(CHOH), —————> (CHOH),

| Partial oxidation |
CH,OH CH,OH

Gluconic acid

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

(1) Cl, Se and Na (2) F, Se and Na
(3) Cl, S and Li (4) F, Sand Li
15. ddl & Ud gHH HA: F & Cl, S & Se, T21 Li & Na # Tcd Sl U goldgia—alied TR 37f¥h FHoll [aHIfd Had
g 8
(1) CI, Se T2 Na (2) F, Se @2 Na
(3) Cl, S e Li (4) F, S qer Li
Sol. 3

16. The ammonia (NH,) released on quantiative reaction of 0.6 g urea (NH,CONH,) with sodium
hydroxide (NaOH) can be neutralized by :
(1) 100 ml of 0.2 N HCI (2) 200 ml of 0.4 N HCI
(3) 200 ml of 0.02 N HCI (4) 100 ml of 0.1 HCI

16. 0.6 g IRy (NH,CONH,) & w\ifsyw sggiwigs (NaOH) & &1 Ud A= 3Afdfbar & e aredl

s (NH,) @1 7/ & 9 Rt Serie fean s waan &, 2

(1) 0.2 N HCI &1 100 ml (2) 0.4 N HCI &1 200 ml
(3) 0.02 N HCI &1 200 ml (4) 0.1 HCIl &1 100 ml
Sol. 1

NaOH

NH,CoNH, —— > 2NH, + Na,CO,
0.6 gm

102mole, 10m. moles

m. moles of NH, = 20

m. moles of HCl = 20m moles
Hence 1 is correct.

17. Among statements (a)-(d), the correct ones are :
(a) Decomposition of hydrogen peroxide gives dioxygen.
(b) Like hydrogen peroxide, compounds, such as KCIO,, Pb(NO,), and NaNO, when heated liber-
ate 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),(b) and (c) only (2) (a), (c) and (d) only
(3) (a) and (c) only (4) (a),(b),(c) and (d)
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17. % (a)-(d) #, 98 HH 7 :
(a) TS RiFge &1 faued SEiirie™ <ar 2|
(b) ETESISH WieTgS ®1 avE, e oA KCIO,, Pb(NO,), dem NaNO, &1 o TH & & Srgsifariis fevetd
gl
(c) 2-VRreerenfadad &1 BES Widags & Aenfie Fafvr & fore Sy § @ S 7|
(d) TSSO RIRAS BT STAN AIfSTH WRaIRS & IAGH H fobar S 7|

(1) (a),(b) e (c) art (2) (a), (c) derm (d) ==
(3) (a) @ (c) |t (4) (a),(b),(c) e (d)
Sol. 4

2-anthraquinone should be 2-anthraquinol

18. In the following reaction sequence,

NH,
Ac,0 Br
@ > A=rcor™ B
CH;,

The major product B is :

NHCOCH, NHCOCH, NHCOCH, NHCOCH,
Br COCH, Br
(1) (2) (3) (4)
Br
CH,Br CH, CH, CH,

18.  f=IfeiRaa siffshan argsH 4,

NH,
@ 2 A ABCrOH’B
CH,
q& IAE B g
NHCOCH, NHCOCH, NHCOCH, NHCOCH,
Br COCH, Br
(1) (2) (3) (4)
Br
CH,Br CH, CH, CH,
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Sol.
NHCOCH, NHCOCH,

Br
Ac2
AcOH

19. Among the statements(a)-(d) the incorrect ones are :
(@) Octahedral CO(III) complexes with strong fields ligands have very high magnetic moments.

(b) When A< P, the d-electron configuration of Co(III) in an octahedral complex is t;‘g ;
(c) Wavelength of light absorbed by [Co(en),]** is lower than that of [CoF,]*
(d) If the A, for an octahedral complex of CO(III) is 18,000 cm™, the A for its tetrahedral
complex with the same ligand be 16,000 cm1)
(1) (c) and (d) only (2) (a) and (b) only
(3) (b) and (c) only (4) (a) and (d) only
19. (a)-(d) % ¥ T Al #, Tora ¥ :
(a) Vet &7 Hol & A1 TSHABIE Co(I1) HahR &1 Jraaid ATl 9gd S=d BIal 2 |

(b) 5@ A< P &1 dl T rShad FH) § Co(1Il) &1 d-seras= fa=um & tle?

eg 9
(c) [CoF]> & ga & [Co(en),]>* §RT AN THTe BT T HH 2 |
(d) afe Co(Ill) & T ITSHADIY FHR & o7 A; 18,000 cmt &, Tl 59 aqWheId g FHR b o I Ferw=il
@ | A, 8 16,000 cm't

(1) (c) < (d) |t (2) (a) @2 (b) #r=
(3) (b) @ (c) |rt (4) (a) @ (d) ==
Sol. 4

20. In the following reactions sequence, structure of A and B respectively will be :

W& ,A—__ (Intramolecular Product) B

A Ether
CH,Br
Br Br OH OH
OH & Br &
(1) 2 @i\/\ @:}
CH,Br CH,Br
Br CH,Br OH OH
OH & Br
(3) (4) @:\/\ . (éo
H,Br CH,Br
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20.

Sol.

21.

21.

Sol.
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feafaRaa aiffshar srgpa 4 A a1 B &1 dxeT s 8l

Ao (3aR3Mfgd IWE) B

R
CH,Br
Br Br OH OH
OH & Br &
CH,Br CH,Br
Br CH,Br OH OH
OH & Br
CH,Br CH,Br
4
0 OH
HBr Br
A
CH,Br CH.Br
lNa/ether
OH

So, the correct answer is (4)

The standard heat of formation (Af Hggs) of ethane (in kj/mol), if the heat of combustion of
ethane, hydrogen and graphite are - 1560, -393.5 and -286 Kj/mol, respectively is

Ife 324, BRSO TAT UTHIZES BT S8 SWR HA: - 1560, -393.5 T2 -286 Kj/mol g, a1 399 & A9d
Hae ST (A, Hygg) # |

-192.5 kJ

2C_ + 3H, —> C,H,

AH!C,H, = AH Reactant - AHlproduct

= 2AHC ) + 3AH2H, — AHC,H,

= 2 x -286 + 3% (-393.5) + 1560
-572 - 1180.5 + 1560
= -1752.5 + 1560 = - 192.5 kJ
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22. Consider the following reactions :
Nacl + K,Cr20,+H,SO, — (A) + side products
(conc.)
(A) + NaOH — (B) + Side products
(B) +H,S0,+ H,0,— (C) Side products
(dilute)
The sum of the total number of atoms in one molecule each of (A) and (B) and (C) is
22, f=foRaa sifafdamei w faar $if -
Nacl + K,Cr20,+H,S0, — (A) + 3ifaRed seurg
(dr<)
(A) + NaOH — (B) + aifdRad sarg
(B) +H,S0,+ H,0,— (C) + 3R Sere
(@3)
(A), (B) @21 (C) U & U 31 ¥ dqdi DI fol AT BT AT &
Sol. 18.00

NaCl + K,Cr,0, + H,SO, — CrO, Cl, + Side product

(A)

CrO, Cl, + NaOH — Na,CrO,+ Side product
(A) ®)

Na,CrO,+H,S0, +H,0, — CrO,+ Side product
©

(®)

23. 3 g of acetic acid is added to 250 mL of 0.1 M HCL and the solution made up to 500 mL. To 20 ML

of this solutions %ml. of 5 M NaOH is added. The pH of the solution is

[Given : pka of acetic acid = (4)75, molar mass of acetic of acid = 60 g/mol, log 3 = 0.4771]
Neglect any changes in volume.

23. 0.1 MHClI® 250 mL# 3 g Wiifed erat e T 3R fdead &1 500 mL d fdhar 1| 59 o= & 20

mLﬁSMNaOH%%mLﬁﬁWWIﬁWWpH% |

[fear 2 : Wfifed e &1 pKa = 4.75, VAIfe® st &1 Hier Wefd = 60 g/mol, log 3 = 0.4771]
e § 5 yepR & uRade &1 SUet & |
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Sol. 5.23

CH,COOH + HCl
(3gm) (250 x0.1)mmoles

m. moles of CH,COOH = % =50
m. moles of HCI = 25
. 50
m. moles of CH.,COOH in 20 ml = x20=2
3 500
25
= 20=1
m. moles of HCI 500 X
NaOH + HCl — NaCl + H,0O
2.5 1
1.5 0
CH,COOH + NaOH — CH,COONa + H,0
2 1.5
0.5 0 1.5

1.5
pH = pKa + log o5

=475+ log 3
=4.75 + 0.4771 = 5.23

24. The number of sp? hybridised carbons present in "Aspartame" is
24, "vERH" § SuRed sp? AHRI HIEAI B HwE@ g |
Sol. 9

Strcuture of Aspartame is:

No. of sp? hybridised carbon atom is : 9

25. The flocculation value of HCI for arsenic sulphide sol. is 30 m mol L* If H,SO, is used for the
flocculatiopn of arsenic sulphide, the amount, in grams of H,SO, in 250 ml required for the above
purposed is
(molecular mass of H,SO,= 98g/mol)

25. Rif® Gewrgs e & fog HCl & SSi9 &1 49 30 m mol L 8 | afk Rife dewrss & Soiq & foy H,SO

BT YA fbar oy o1 Suda Sewd & forg 250 mL ¥ smqede H,SO, &1 @ (U™ ) &rft |
(H,SO, @ 3] wefd = 98g/mol)

4
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Sol. 0.37 gm
m.moles of HCI required for 1 lit. = 30
m. moles of H,SO, 1 lit. = 15

m. moles of H,SO, in 250 ml = %
. 15 3
weight of H,SO, = % 107 x 98
= 0.37 gm
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