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General Instructions :
Read the following instructions carefully and follow them :

(i)
(i1)
(ii1)
(iv)
(v)
(vi)
(vit)
(viii)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A - questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.
1.

56/4/1

16x1=16
In an electrochemical cell, the following reaction takes place :
2Cu* (aq) + Zn (s) — 2Cu (s) + Zn?* (aq)
EZell = 1’28 V

As the reaction progresses, what will happen to the overall voltage of the
cell ?

(A)  Voltage will remain constant.

(B) It will decrease as [Zn®*] increases.
(C) It will increase as [Cu?] increases.
(D) It will increase as [Zn?*] increases.

Out of Fe3*, Sc3*, Cr3* and Co®* ions, the one which is colourless in
aqueous solution is :

(A) Sc3t (B) Fe3*

(C) Cr3* (D) Co3*
[Atomic number : Fe = 26, Sc =21, Cr =24, Co =27]

#3# P.T.O.
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Hoffmann Bromamide degradation reaction is given by :

(A)
(B)
©
(D)

ArNO,
ArNH,
ArCONH,
ArCH,NH,

In the Haworth structure of the following carbohydrate, various carbon

atoms have been numbered. The anomeric carbon is numbered as :

(A)
(B)
()
(D)

CH,0H

Ot W N =

The value of Henry’s constant Ky; is

(A)
(B)
()
(D)

Out of the following statements, the incorrect statement is :

(A)
(B)

()
(D)

greater for gases with higher solubility
greater for gases with lower solubility
constant for all gases

not related to the solubility of gases

La is actually an element of transition series.

Zr and Hf have almost identical atomic radii because of lanthanoid

contraction.

Ionic radius decreases from La>* to Lu>* ion.

Lanthanoids are radioactive in nature.

P.T.O.
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(A 2-FHIHA
(B)  1-SHgA
(C)  2-5MHIUT
(D) 1-SHENT

it 31 TS STfTsRAT STERN |, Y ST HaT g

NH,
NaN02 > X CQH5OH\ v
HC1 ~ -

(ﬂﬁ?ﬂ'-[) 0-5°C

OH
w O » )
NO, NoCl”

&R AT § MnO), ST I~ o ST T IE © :

A) 10,
B) I,

(©) 10
(D) 103

gifeteciisT TRt o1 JeT 3 HfY & AT ST 2 | DDT +ff v 37ea Aot
aifeTecier e 2 | I8 8 T -

(A) THERE ™

(B) wdAwh

(C)  SafT=fertefi et

(D) ARl et
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10.

56/4/1

Out

(A)
(B)
()
(D)

In the given reaction sequence, the structure of Y would be :

of 2-Bromobutane, 1-Bromobutane,
1-Bromopropane, the molecule which is chiral in nature is :

2-Bromobutane
1-Bromobutane
2-Bromopropane
1-Bromopropane

NH,
NaN02 . X 02H5OH\
HCl ~ -

(Aniline)

o
y

(A)

()

The product of the oxidation of I” with MnO, in alkaline medium is :

(A)
(B)
()
(D)

Polyhalogen compounds

0-5°C

NO,

10,
I2
10”

10,

2-Bromopropane

have wide application

and

industries and

agriculture. DDT is also a very important polyhalogen compound. It is a :

(A)
(B)
()
(D)

greenhouse gas
fertilizer
biodegradable insecticide

non-biodegradable insecticide

#T7#
I
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12.

MnO, % 1 #Id & Mn?* § 0= 7 g fora foega stersT 1 strawessarn

gt 2
(A) 1F
(C) 4F

(B) 5F
(D) 6F
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13.

14.

15.

16.

56/4/1

(C)  SAfWh (A) el ©, W 0T (R) T & |
(D) AT (A) 7T &, T R0l (R) HET 2 |

TfIFTT (A) :

SR (R) :

FfIFIT (A) :

SR (R) :

AIHYT (A) :

PR (R) :

ATHYT (A) :

SR (R) :

STt NaCl T Sed-3708e 21 T H, 3R T | Cl, 3T 2 |
H,0 T 3708 FeAR b1 STTeefiao favg Ssaa AT 2 |

I VT R B4 1 |
FITE SR 4 01 9 3d-FHF A S |

- RS T T H n-SAR FANTE T FIh Il Bl
T |
C — Br 1&g I a1 # C — C1 3TTeer 311k gl e & |

Yfefi ol qorT § TEiefaTse FH AR © |
el o wHifeefienor & aRumasy AEeeT T SdH e Tedn
2l




E5E
11. What amount of electric charge is required for the reduction of 1 mole of
MnO, into Mn?2+ 2

(A) 1F (B) 5F
(C) 4F (D) 6F
12.  Alkenes are formed by heating alcohols with conc. HySO,. The first step

in the reaction is :

(A) formation of carbocation

(B)  formation of ester

(C)  protonation of alcohol molecule

(D) elimination of water

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13.  Assertion (A) : Electrolysis of aqueous NaCl gives Hy at cathode and Cl,
at anode.
Reason (R):  Chlorine has higher oxidation potential than H,O.

14. Assertion (A) : Cuprous salts are diamagnetic.
Reason (R):  Cuprous ion has completely filled 3d-orbitals.
15. Assertion (A) : n-Butyl chloride has higher boiling point than
n-Butyl bromide.
Reason (R): C - Cl bond is more polar than C — Br bond.

16. Assertion (A) : Acetanilide is less basic than aniline.

Reason (R): Acetylation of aniline results in decrease of electron
density on nitrogen.

56/4/1 #9# P.T.O.
—f



B
&

LCLCRCH
17. (%) forel 1fereries ‘A’ ot o1qere BT & | ‘A’ Y Tigar it a1 ffsra sfauet o

g/ [A/M
0 0-40
1 0-20
2 0-10
3 0-05
St A MY srfeet % rrum W, sifufshar 1 Rife i e A st e
T o = =T fefau |
arerET
@) Hy(g) 3R 1y(g) % = SMITRAT Tk o qoard] 9T 7 i 1% | STfsram &
forw 3 e g T
AT = k[H,] [L,]
AT 1 e TErd gu Afs stffsean s # 1 #ie Hy, (g) as T8, at stfufsran
ST T o7 féertieR # wftar ol IrTfh ShifST |

18.  PtCly . 2KCl, AgNO, T & |12 AgCl 1 S8 T T & | Tohet ol SLaTedsh
T 3 [UPAC A faifiag |

19. S G 1 GRATIS IS | |TERor 6t ol T H 36 6t o ol o iR |

20. TrefaRaa stfvfsranstl o qea Scumal i sremd fafag -
O NaBH,

CHyCHy -~ C -0 -CHy —=»
(%) (I)I

CH,

|
(@) 6CHg;—C—OH +2Al — >

|
CH,

21.  SATITI UHIAT STeAT & T SIS & 9 Wl a7t SwrerdT wehfer o o = © 2
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SECTION B

17. (a) Reactant ‘A’ underwent a decomposition reaction. The
concentration of ‘A’ was measured periodically and recorded in the
table given below :

Time/Hours [A]/M
0 0-40
1 0-20
2 0-10
3 0-05
Based on the above data, predict the order of the reaction and
write the expression for the rate law. 2
OR

(b)  The reaction between H, (g) and I, (g) was carried out in a sealed

isothermal container. The rate law for the reaction was found to

be :

If 1 mole of H,(g) was added to the reaction chamber and the
temperature was kept constant, then predict the change in rate of
the reaction and the rate constant. 2

18. PtCl, . 2KCl doesn’t give precipitate of AgCl with AgNOg solution. Write

the structural formula and ITUPAC name of the complex. 2
19. Define fuel cell. Give two advantages of fuel cell over ordinary cell. 2
20.  Write the structures of the main products of the following reactions : 2
O NaBH,
CH2CH2 -C-0- CH3 E——
(a) |l
O
T
(b) 6CH3-C-OH +2Al ——
|
CH,
21. What is meant by essential amino acids ? Why are amino acids
amphoteric in nature ? 2

56/4/1 #11# P.T.O.
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(iii)  Sy2 AR T t- A FANTES 1 ol & Ao Fawgs OH TR
% |1y ATk 3fterar @ AR FaT R |

AT
‘A’ HR B’ o HlaHTeHe 9 forae fefaRaa sttfsrmst st quf hifem
() CH,CH=CH, —HBr__, o FEEKOH
RLCSIESS

(i) CHyCH,CHCH, QEE';'E"EA'E” KOH , o HBr , g

Cl

Mg Hzo

CH3CH,MgCl ——=— B’
(& 3cTS)

(i) ‘A’

25°C X FeAfeTRad 37ef Uil ohl STreeht o Aied 1™ U o1 et farve ftehferd shifs -
Al/AIP* (0-001 M) T Ni/Ni2* (0-1 M)

. o —_ . o = — .
ERIRIDIES B 20y =~ 026V, Els.  =—166V
FraferRaa yede Jeror o forw wasientor €S

(%h)

@)

(M

Mn3+ 3T AT § STelfeh Cr2+ 3TI AU © TN AT T d-HeTh
fomme (a4 Tw e 2 |

AOTIE ST oAl T H Teh vl ¥ GHL el oh sftel UfeeH e ATl Afereh
BATE |

H, B, C 3R N o |1l HshH0T GTqU SIgd 3fereh 6 § Sarehm=it Afres s-rd
g
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22.

23.

24.

56/4/1

SECTION C

(a)  Account for the following : 3

1) Allyl chloride is hydrolysed more readily than
n-propyl chloride.

(ii)  Isocyanides are formed when alkyl halides are treated with
silver cyanide.

(iii) Methyl chloride reacts faster with OH ion in SN2 reaction
than t-butyl chloride.

OR
(b) Complete the following reactions by writing the structural
formulae of ‘A’ and ‘B’ : 3
. _ H:BIl W SA? aq- KOH v ‘R’
(1) CH3CH = CH, Poroxide A > ‘B
(i) CH,CH,CHCH, —2¢ROH .\, HBr 5
A
Cl
i) A —M8 , cH,cH,MgOl 20,
(Main product)

Calculate the cell voltage of the voltaic cell which is set up by joining

following half-cells at 25°C : 3
AI/AI3* (0-001 M) and Ni/Ni2* (0-1 M)
Given: E° ,, =-025V, E°, ~=—-166V
Ni“"/Ni Al”" /Al
Give explanation for each of the following observations : 3

(a) With the same d-orbital configuration (d%), Mn3+ ion is an oxidising
agent whereas Cr2* ion is a reducing agent.

(b)  Actinoid contraction is greater from element to element than that
among lanthanoids.

(¢)  Transition metals form large number of interstitial compounds
with H, B, C and N.

#13 # P.T.O.
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26.
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28.
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NaOH T Ueh S freiaa s/ -7 3 9T S7e shl 719 € 27°C T 3HehHT Aok
T 25 g mol™! YT T | 39 faermw § NaOH &1 Sfawra fomis ftesfora

i |

[AHT] $9H7TH : Na =23 u, 0 =16 u, H=1u]

o T SR R e T ) o i

(®) CoHsNH,, (CoHs),NH, C;H;NHCH,, CgH;NH,
pKy, AT 9 =ed T A
(@) CoH;OH, CoH:NH,, (CH;),NH

FIYHI o & gU KA H

ST H TorerrdT & sied g 3

CgHgO TTToae g aTeT is Trifesh e ‘A’ aTeneh 2,4-DNP wievr 3a1 @ | 98
Tifsam TgHieTaeTEe % wre SATfREd fore S W Rfies B’ 1 fier e 3T e |
iR A’ I sTera Bfei sifierish & Ty stfufsrar T e 8; KMnO, & @19
I TR TShT0T T TG Sl oTeh 37T ‘C’ SATAT 8 | A, ‘B’ 3 Q7 sht ST=FTE TE
FIRTT | 376 TUPAC A oft €iffe |

@) T JEE-ARAREER W & fou difem wimems i
T FARZS T IWANT foRam ST Fepar @ 2 3fud = 4T |
qeltreh-safeet Ui $or s o AT SATevareh 3ugwh TRt qarelt i gaa
3 U 30 I AT SAtfored S |

@) W ferRad 3R &1 IUPAC 9™ 1T |

#14 #
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25. An aqueous solution of NaOH was made and its molar mass from the

measurement of osmotic pressure at 27°C was found to be 25 gmol_l.

Calculate the percentage dissociation of NaOH in this solution. 3

[Atomic mass : Na=23u,O=16u, H=1 u]

26. Arrange the following compounds as asked : 3

(a)  in decreasing order of pK}, values

CoHNH,, (CoHy),NH, C;H,NHCH,, C;H;NH,

(b)  increasing order of boiling point

C,H;OH, C,H NH,, (CH3),NH

(c)  increasing order of solubility in water

CHsNH,, (CoHs),NH, C,H-NH,

27. An aromatic compound ‘A’ with molecular formula CgHgO gives positive
2,4-DNP test. It gives yellow precipitate. of compound ‘B’ on treatment
with sodium hypoiodite. Compound ‘A’ does not react with Tollen’s or
Fehling’s reagent; on drastic oxidation with KMnO, it forms a carboxylic
acid ‘C’. Elucidate the structures of A, B and C. Also give their ITUPAC

names. 3

28. (a) Can sodium ethoxide and t-butyl chloride be used for the
preparation of t-butyl ethyl ether ? Give suitable explanation.
Justify your answer by suggesting the appropriate starting

material required for preparation of t-butyl ethyl ether. 2

(b) Give the IUPAC name of above mentioned ether. 1

—_— NN\ N NN

56/4/1 #15 # P.T.O.
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AT ToreTa o AHT=I: Tefiehe TICATST o STTER ST 7o {3 TTefist o o[l
T G FAATRAT S 1 AL @ | (I8 HF o & Toh wreeht st wfshadr 3ah!
HIZAT & TR Bt 8 1) T 9T T 7 30 HAvl (01 GHed, a7 & Qe
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a7 forer g1 A1exia: SuaeR X | 39 3IURI0N 1 36 q2F § SR o wwel firer f
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@) Tl 59 e 1 Tk IATeXT S St Tsee e & komredsh forerer aiidn

2 | 39 foae FT R HROTR 2
@) (1) araefiel Fgdl I foerm & foe teee faem s |

ST

@) (i) TSee H R T o fem ot uens fomiy feurfa 2 | fevaoft Sifste |
() 3Teet foreta o & ereror ferfau |

Tzaw iR 2-fesitadisa &t S fogm & Tewel i 8 | 37 Jodt Aewql
e 3 & o wiethe e 5-Ruf & oar 8 1| B-, S-SR ZE-wiEke ® qoT
3-5 ThT AHIHIERe HE@Y & | B R e, Teeme o festaesad &
|1 AMTRT T T q&T o1 o1 § | S 3 gl SR RS sgca= Tgete Sreht o
Y I L 7, AN Y R3S g @ |

frefetiad st o e i -

(@) I DNA &I SIA-31qefed fRam ST © af oI IcdTe sl 2 ST o ded o

DNA {8 7R RNA @ =7 8 2

@) AfEREe SR lHeErEs § S Ty HiNT |
M () i 3TFeT % 31 HEwqul T T Seoid hifT |
AT

(M (i) & FRIEST I SIS ATt 9 T ATH FA13E | 36 & hT A forfag
St RNA % =I[FeTIeTss § T ST § TAfehd DNA 7 78 |
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29.  According to the generally accepted definition of the ideal solution there
are equal interaction forces acting between molecules belonging to the
same or different species. (This is equivalent to the statement that the
activity of the components equals the concentration.) Strictly speaking,
this condition is fulfilled only in exceptional cases for mixtures (optical
isomers, isotopic mixtures of an element, hydrocarbon mixtures). It is
still usual to talk about ideal solutions as limiting cases in reality since
very dilute solutions behave ideally with respect to the solvent. This view
is further supported by the fact that Raoult’s law empirically found for
describing the behaviour of the solvent in dilute solutions can be deduced
thermodynamically via the assumption of ideal behaviour of the solvent.
Answer the following questions :

(a) Give one example of miscible liquid pair which shows negative
deviation from Raoult’s law. What is the reason for such deviation ? 2

(b) (i) State Raoult’s law for a solution containing volatile
components. 1

OR
(b) (i1) Raoult’s law is a special case of Henry’s law. Comment.

(¢) Write two characteristics of an ideal solution.

30. Ribose and 2-deoxyribose have an important role in biology. Among the
most important derivatives are those with phosphate groups attached at
the 5 position. Mono-, di- and tri-phosphate forms are important, as well
as 3-5 cyclic monophosphates. Purines and pyrimidines form an
important class of compounds with ribose and deoxyribose. When these
purine and pyrimidine derivatives are coupled to a ribose sugar, they are
called nucleosides.

Answer the following questions :

(a) What products would be formed when DNA is hydrolysed ? How is

DNA different from RNA with reference to a structure ? 2
(b) Differentiate between nucleotide and nucleoside. 1
(c) (1) Mention two important functions of nucleic acid. 1
OR
(c) (1) Name the linkage which joins two nucleotides. Name the base
that is found in nucleotide of RNA but not in DNA. 1
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HoNCONH - NH

(I)  (CHg)yCd + 2CH;COCI ——>

COCl1 H,
(I1IT) >
Pd - BaSO4

ffcTiaa fes rat 4 fode e & g @ wamEies aheo
A ;

(I) T desiue 3 desligeh 3T
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AUAT

=1 forgert ot fifsre

©/CH2CH3 () KMnO,, KOH
I (i) H,0*

a =cH,—>{_ »—CcHO

0

Ag(NHq)ol*
am m [Ag(NHj)o] s

CHO

fafafad surawr gra= Hifse

(I)  deafcegrEs 9 dwsiib -

(II) SfceeTss U 3-hiaT TUATA
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SECTION E

Complete the following reactions by writing the structure of
the main products :

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl
H
(IIT) 2
Pd - BaSO4

Give simple chemical test to distinguish between the
following pairs of compounds :

(D Ethyl benzoate and benzoic acid

(IT) Propanal and propanone
OR

Complete each synthesis by giving missing starting
material, reagent or products :

©/CH2CH3 () KMnO,, KOH
M Gi) H0t

a =cu, > H>—cHo

0)

Ag(NHq)ol*
am m [Ag(NHj)o] s

CHO

Carry out the following conversions :
D Benzaldehyde to Benzophenone
(IT) Benzaldehyde to 3-phenyl propanol
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Wﬁﬁq:

(D [Ni(CO),] Sfaersha & Safed [NiCl,|% sgmehrT 7 |
[T SR : Ni = 28]

(I)  NH I a1 # CO T YoIe HFe HHe ¢ |

(II))  EF [Colen)yCly] ™ T foraes THTERIE LT STela 2 |

foreea & fagia 1 ST #d g Fe3™ & Tuwaehd dFal
frefetiiaa ot Sufuf o srpferd soiag T ot e fafa :
D & & forre
(II)  goiet & fefTee
[ICHTY] ShHT : Fe = 26]

STUaT
fafafaa Nferr g veftia gara=edr & gwr 1 9 fafaw | 396
i1 gHTET o1 e oft SR |
(D [Co(NHg)gl [CH(CN)g]

(I [Co(en)g]®*
(III) [CO(NH3)3(NO2)3]

goiet & 3 yae &l forrel o ofter st = Aifs | fare
STSIAAT ohE SRR T oh SIIShUT 3hi STHTIoRT L @ 2

T Fhife hT AR :
N,O5 (g) > 2NO, (g) + %oz (2)

& fTT N0 il ITfires |izar 1-2 x 1072 mol L1 ot | 60 fime &
TTET NoyO5 ol 5T 0-2 x 1072 mol L1 off | 318 K W aAfwfsran
T AT Teerier qitehford hifSIg |

[log 6 = 0-778]
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32. (a) (@) Give reasons :
D [Ni(CO),] 1is diamagnetic whereas [NiCl] 2= s
paramagnetic. [Atomic number : Ni = 28] 1
(I)  CO is a stronger complexing agent than NH. 1

(ITIT) The trans isomer of complex [Co(en)2012]Jr is optically

inactive. 1
(i)  Using Crystal Field theory, write the number of unpaired
electrons in octahedral complexes of Fe3* in the presence of : 2
(I)  Strong field ligand
(IT) Weak field ligand
[Atomic number : Fe = 26]

OR

b)) @ Name the type of isomerism exhibited by the following

compounds. Also draw their corresponding isomers.

(I [Co(en)g]®* 1

(i1)  Differentiate between weak field and strong field ligands.
How does the strength of the ligand influence the spin of the

complex ? 2

33. (a) (1) The initial concentration of N205 in the first order reaction :

N,O5 (g) - 2NO, (g) + %OQ (g)

was 12 x 1072 mol L), The concentration of N,O5 after
60 minutes was 02 x 1072 mol L™L. Calculate the rate

constant of the reaction at 318 K. 3
[log 6 = 0-778]
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(i) f=fafaa & oo smmor dfsg

() 9 Hqicd THTes ST o SR W o Affsrar
IS T el L el |

(1) I8 fg-31ope safwispan foafRme uftfeut 7 fasrd: wom =ife i a1
BETIES
YT

@) () 298 K& WA a9 # 10 K T gfg o a1 forelt Temfeh sawfshar
ST AT BT ST © | Ashor s () sht TR A1 |

[2:303 R = 19-15 JK ! mol L, log 2 = 0-3]
()  eAfaferam

9H,0, —1 5 2H,0 + O,
o foTu sreafera foramfarfer fm Jepm 2
(D Hy0y+1" —— Hy,0 +10™ (7
(ID  Hy0y+I07 —— Hy,0 + 17 + 0, (cften)
(1) Atfsman o forg 3 frem fafw |
(2)  3rfufsrar sh gum shife ue aqrfogerdr forftag |
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(b)

(ii)

(i)

(ii)

Account for the following :

(I) We cannot determine the order of a reaction by taking
into consideration the balanced chemical equation.

(II) A bimolecular reaction may become kinetically of first
order under a specified condition.

OR

The rate of the chemical reaction doubles for an increase of
10 K in absolute temperature from 298 K. Calculate
activation energy (E,).

[2:303 R = 1915 JK ! mol™L, log 2 = 03]
For a reaction :

9H,0, —1 5 2H,0 + O,
the proposed mechanism is as given below :

(D HyOy +I" —— Hy,0 + 10~ (slow)

(I HyOy + 10~ — > HyO + 1~ + O, (fast)

(1) Write rate law for the reaction.

(2) Write the overall order and molecularity of the
reaction.
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