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

(i)  This question paper contains 33 questions. All questions are compulsory.
(ii)  This question paper is divided into five sections — Sections A, B, C, D and E.

(iii) In Section A — Questions no. 1 to 16 are Multiple Choice type questions.
Each question carries 1 mark.

(iv) In Section B — Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.

(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.

(vi)  In Section D — Questions no. 29 and 30 are case study-based questions. Each
question carries 4 marks.

(vii) In Section E — Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.

(viii) 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.

(ix)  Use of calculators is not allowed.

Section A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16

1. Out of the following, the strongest base in aqueous solution is :
(A) Methylamine
(B) Dimethylamine
(C) Trimethylamine
(D)  Aniline

56(B)/S 3 P.T.O.



forereh g STRIEI® I T fegr Sirar e 2
(A) WAt (B) UfIeT Felivise
(C) U= (D) UA-2-3T

fefaRaa gshaor ol § 9 forden ST STferehdd AT ehtor ST Yefslid
I STt & 2

(A) Sc (B) Cr

(C©) Mn (D) Fe

frefaRad 9 @ soi-|r 8 T Sidier swrishH § S forarm o1 2
(A) YR (B) Ni-— Cd ¥t

(C) Hy— 0, e (D) wFH

fFeAfefad ame soaere forva ot w femm Fifsre

Fe3™ + le— Fe2T E°=+ 077V

MnO4~ + 8H' + 5¢- — Mn?* + 4H,0; E° =+ 1-51 V
YT rfyferan & fou oo fava s 2 2
(A) +228V (B) —0-74V

(C) -228V (D) +0-74V
Terhig o forser & frmferfiad sherl § & o1 oo 78t 2 2
(A) IBTH UcSlgaad g |

(B) IE2,4-DNP W&1uraar g |
(C) IRUEEE &Y H IIRATEATE |
(D) HI & 97¥ TR T S W I8 n-dae Fffa sar 2 |
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2. Iodoform test is given by
(A) Propanol (B) Ethyl chloride
(C) Pentanal (D) Pentan-2-one
3. Out of the following transition elements, the maximum number of
oxidation states is shown by
(A) Sc (B) Cr
(C) Mn (D) Fe

4. Which of the following cell was used in Apollo space programme ?

(A) Drycell (B) Ni—Cdcell
(C©) Hp -0, fuel cell (D) Mercury cell

5. Consider the following standard electrode potential values :
Fe3* + le— Fe?; E°=+ 077V
MnO4~ + 8H' + 5S¢~ — Mn?* + 4H,0; E° =+ 1-51 V
What is the cell potential for the redox reaction ?
(A) +2:28V B) -074V
C©) -228V (D) +0:74V
6. Which of the following statements is not true about glucose ?

(A) Itis an aldohexose.
(B) Itgives 2,4-DNP test.
(C) Itis present in pyranose form.

(D)  On heating with HI it forms n-hexane.
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7. UHTSS] o UHHT H ®uiqur [Fefafad § 8 forg aifaa safafsear gro fomam s
AT S 2
(A)  STSUSIRLT
(B)  HifeieeHi
() THH U

(D)  EuT shramTse e

8.  TTSZISFS oh! UM H u=IRid & & fow fefafaa @ & sH-a1 wh

N N
sled d-ld =l ?

(A) Hy/Ni (B) LiAlH,

(C) Fe AR HCI (D) Sn 3 HCI

9.  shHUT YTGHT T HIA-ET TUEH 37 I ohl Hifd HIER HA A STl
g7
(A) TR STTeriehToT STaemd
(B)  Torerq =t fmior
(©) T T T

(D) 3=d Tk
10. frfaftad @ @ Si-6 deper wiieiist waifess el g 2
(A)  [Fe(CN)gI*~
(B) [Fe(CO)s]
(C)  [Fe(Cy04)313~
(D)  [Fe(Hy0)6**
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7. Amides can be converted into amines by the reaction named
(A) Diazotisation
(B) Carbylamine
(C) Ammonolysis

(D) Hoffmann Bromamide degradation

8. Which of the following would be a better choice for reducing

nitrobenzene to aniline ?
(A) H,/Ni (B) LiAlH4

(C) Feand HCI (D) Snand HCI

9. Which property of transition metals enables them to behave as catalysts ?
(A) Variable oxidation states
(B) Alloy formation
(C) High ionisation enthalpy

(D) High melting point

10. Which of the following is the most stable complex species ?
(A)  [Fe(CN)g]>~
(B)  [Fe(CO)s]
(C)  [Fe(Cy04)31%~

(D) [Fe(Hy0)g]3*
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11.  The role of a catalyst is to change :
(A) equilibrium constant B) AG

(€ AH (D) E,

12.  Van’t Hoff factor values for KCl and K,SO,4 respectively are :

(A) land2 (B) 2and3
(C) 2and2 (D) 2and 4

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 (4), (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) : For a zero order reaction, the unit of rate constant and

rate of reaction are same.
Reason (R) : Rate of reaction for zero order reaction is independent of
concentration of reactant.
14.  Assertion (4) : o-nitrophenol is a weaker acid than p-nitrophenol.

Reason (R) : Intramolecular hydrogen bonding makes para-isomer

stronger acid than ortho-isomer.

56(B)/S 9 P.T.O.



15.

16.

17.

18.

19.

HIT (4) : [Co(NH3)5SO0,]Cl, Fiear Amsde faera & ary ahg o1a&y

TR

FRO(R):  UFH (IS 8ot Cl~ 3T SO42~ AR a1 & |

ITTHYT (4) : FANGBH R THREH T o e & oM o Fomensh

IEEREEIRIR

FRUT(R):  FAUBH T VHIRH & 0T § A — A 3 B - B TR Y

ATV ITA=ARIATE A — B YRR hl ST=ATATHAT &

AR |
LCRCRC]

SR T 2 SIS T $6eh & ATIANT ffa |

@) Trefafad wei i afeiya ifsg
() Toreeer & fodmea St
(i) I forre

HAYAT

@) il 9T G FAT AMITT 2 2 Teh IS 21 |

frferRaa stffspamat @ sk sTfvreren! o AT 3T ;

(F)  WIFTA HT 2,4,6-ZBSHTRHT H SHHAA

(@) gA-2-3 Y YH-2-3ATA H TR
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15.  Assertion (A) : [Co(NH3)5SO4]Cl gives a white precipitate with silver

nitrate solution.

Reason (R) :  The complex dissociates to give Cl~ and SO42_ ions.

16.  Assertion (A) : Chloroform and acetone mixture shows negative

deviation from Raoult’s law.

Reason (R) : In chloroform and acetone mixture, A — A or B— B type

intermolecular interactions are weaker than A — B type

interactions.
Section B
17.  State Henry’s law and write its two applications. 2
18. (a) Define the following terms : 2x1=2

(1)  Crystal field splitting energy

(i1) Ambidentate ligand

OR
(b) What is meant by the chelate effect ? Give an example. 2
19. Name the reagents used in the following reactions : 2x1=2

(a)  Bromination of phenol to 2,4,6-tribromophenol

(b)  Conversion of Butan-2-one to Butan-2-ol

56(B)/S 11 P.T.O.



20.

21.

22.

23.

24.

o it FeferRaa stfirerdent & @ty stfyafshar & 99 a1 Screr Y
ERIEIIEIE 2x1=2

(%) CH3MgBr Ud dcagltq H;0*

@) fSieh 3mer™ Ud @ig HCl

AT EIA1 € STl D-Teloh 4 ohl ATk feAfcriad sfwsrini @ st e . 2x/=2

(%) HCN

(@) BI’2 Sled

Qus T

600g ST W 31g U ToEdHd (HIeR S9HH = 62 g mol—!)

e Ifafen faema sarr wn | faoea o Ruie aferfaa fifse |
(STt o foTT K= 1-86 K kg mol™1) 3

2 x 1073 M UIHiEh 3T hl ITdehdl 8 X 102 S em~! 2 | Afe A9+
3Tt o faw A0, T A 404 S cm? mol~! &Y, AT 38ehT HIeR STefehdT iR

ERISERIEIRICAR RTINS 3

(F)  K4[Mn(CN)g] T ST TH. T8 T 1), 3N e, F &I H Fo

¥ITq] TCHTU ShT Seiere i1k fo=armd TSI |

(@) EFA [Cr(NH3)g] Cl, ¥ forerr # forae 3 3cu= gl 2 2+1=3
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20.

21.

22.

23.

24.

Predict the products formed when propanone reacts with following

reagents : 2x1=2

(a) CH3MgBr and then H;0"

(b)  Zinc amalgam and concentrated HCI

What happens when D-glucose is treated with the following reagents : 2x/=2

(@) HCN

(b)  Br, water

Section C

An antifreeze solution is prepared by dissolving 31 g of ethylene glycol

(Molar mass = 62 g mol~1) in 600 g of water. Calculate the freezing
point of the solution. (K¢ for water = 1-86 K kg mol 1) 3

Conductivity of 2 X 103 M methanoic acid is 8 x 1070 S cm1.
Calculate its molar conductivity and degree of dissociation if /\Om for

methanoic acid is 404 S cm2 mol—!. 3

(@) Give the IUPAC name and electronic configuration of central

metal atom in terms of t, and e, of K4[Mn(CN)g].

(b) How many ions are produced from the complex [Cr(NH3)¢] Cl, in

solution ? 2+1=3

56(B)/S 13 P.T.O.



25.

26.

27.

28.

et RNMiTept 6 Trsh T=ad 1 q@ T faeermd st sAffsramsfierar
HTUET 30 H ST SHITSTT T HRU Id §Y I hT I8 HITNT :

(F) 1-SHISI, 2-SHISH, 2-5NHI-2-HIAIUA (Sy1 ffsram)

(=N

(@) 2-5-2-Afrere A, 1S, 2SI (Sy2 &Affswam) 2><1§=3

Freafafea uet =i ufenfya Sifs 3x1=3
(@) fafues fusor
(@) A Bl
@  gfdfss &g
fafaftaa i same hifse 3x1=3

()  TSHRLTHA SAfsRa
(@) hics Ml
WIREISRIE RS EL

o O

fafaRad o HRuT IS : (12 dH) 3x]=3

(F) A T pK, HITUHI 6T ot A7 grar e |

@) Ui STt 8 ot @ Steifer et e |

(M) U shreet-shew stfshar sefdia Tt s |

@) Ao Afemrse wveror g e wrorfis Vet w1 forem T

ERISIKETIN
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25.

26.

27.

28.

56(B)/S 15 P.T.O.

Justify and arrange the following compounds of each set in increasing

order of reactivity towards the asked displacement :

(a) 1-Bromobutane, 2-Bromobutane, 2-Bromo-2-Methylpropane
(Sn1 reaction)

(b)  2-Bromo-2-Methylbutane, 1-Bromopentane, 2-Bromopentane

(SN2 reaction) 2><1§ =3
Define the following terms : IxI1=3
(@) Racemic mixture
(b)  Chiral carbon
(c)  Enantiomers
Explain the following : 3xI=3
(@) Reimer-Tiemann reaction
(b)  Kolbe’s reaction
(c)  Williamson synthesis
Account for the following : (Any three) IxI1=3

(a) pKp of aniline is more than that of methylamine.

(b)  Ethylamine is soluble in water whereas aniline is not.
(c)  Aniline does not undergo Friedel-Crafts reaction.

(d) Aromatic primary amines cannot be prepared by Gabriel

phthalimide synthesis.
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Section D

Questions number 29 and 30 are case study-based questions. Read the following

paragraphs and answer the questions that follow.

29. Organic compounds containing amine as functional group are present in
a vivid variety of compounds, namely amino acids, hormones,
neurotransmitters, DNA, dyes, etc. Amino acids are classified as acidic,
basic or neutral depending upon the relative number of amino and
carboxyl groups in their molecule. In aqueous solution, the carboxyl
group can lose a proton and amino group can accept a proton giving rise
to a dipolar ion known as zwitter ion. In zwitter ionic form, amino acids
show amphoteric behaviour.
(a)  Give one point of difference between acidic and basic amino acid. 1

(b) Name the linkage formed when carboxyl end of one amino acid

condenses with amino end of other amino acid. 1
(c) (1) What are essential amino acids and non-essential amino
acids ? 2
OR

(c) (1)  What is meant by zwitter ionic form of amino acids ? Why
do amino acids show amphoteric behaviour ? 2

30. Oxidation-reduction reactions are commonly known as redox reactions.
In galvanic cell, the chemical energy of a spontaneous redox reaction is
converted into electrical energy, whereas in an electrolytic cell, electrical
energy 1s used to carry out a non-spontaneous redox reaction. The
standard electrode potential for any electrode dipping in an appropriate
solution 1s defined with respect to standard electrode potential of
hydrogen electrode taken as zero. Concentration dependence of the

potentials of the electrodes and the cells are given by Nernst equation.

56(B)/S 17 P.T.O.



(%) THIIh hITSIC AfE By UFTCH &1, dl T SATMIshar @ia: Yaifdd & a1

T ATAd & 2 1
(@) et T el SEd-STEH §t 6l Hifd TR AT e 2 i
@M () Fefafted get s afenrfyg Hifkw 2x]=2
(1) ISt AfgTeRan
(2) Tt ad
YT

@M () 25°C R F=fafaa o & fore ot sifsfsran qem 9= aeftertor
%’f@@: 2

Ni (s) Ni%* (aq) || Ag™ (aq) | Ag (5)

CLCaCd
31, (F) (i) AT I 9 § 2 &1 hient bl fafae S erfsifshar 3 @t
geTferd s B |
(i)  Atafs

2H,0, (% 2H,0 + 0,

35 o sreeferr Bpnfarfer 11 i 8 e 2
(1) Hy0,+I — Hy0+ 10~ (A< 3)

(2)  H,0,+10~ — HyO + I~ + O, (dis)

()  rfrferan o forg o fam forfa |

(1) sAfrfsrar sht et hife fetfaT |

() 9g (1) 3R (2) ¥ -1 9 Hetw ug 2 2 2+3=5
JrqaT
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(a)  Predict whether the reaction is spontaneous or non-spontaneous if

Ecoell 1s positive ? 1
(b)  When does a galvanic cell behave like an electrolytic cell ? 1
(c) (1)  Define the following terms : 2x1=2

(1) Redox reaction

(2) Galvanic cell
OR

(c) (i1)) Write cell reaction and Nernst equation for the following
cell at 25°C : 2

Ni (s) |Ni%* (aq) || Ag™ (aq) | Ag (s)

Section E

31. (a) (1) What is rate of reaction ? Write two factors that affect the
rate of reaction.

(i1)  For a reaction,
-
2H,0» —— 2H,O0+O0
2V2 OH— 2 2
the proposed mechanism is as given below :
(1) HyOp+I- — Hy,O+ 10~ (slow step)

(2) H202 + 10~ — H20 +1+ 02 (fast)
(I)  Write rate law for the reaction.

(IT)  Write the overall order of reaction.

(IT) Out of steps (1) and (2), which one is rate
determining step ? 2+3=5

OR
56(B)/S 19 P.T.O.



@) () oI R 6t AR it Teh IereTer afgd uftfya Fifs |
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32. ffafaa d 9 forel gier o S ST S5x1=5

(@) Cr3* 3 Mn3* T, HH-GT Uh oA AT eIk & ST AT 2

@) Feafateaa & & wH-a1 e T 2 T 2
Ti*t, Cr3*, v3+

(TR 3RHTeh : Ti =22, Cr =24, V =23)

(M) Ce4" Ueh Yaied AT Toh0T Shleh 1 © 2

() I3 o AU IoaAqH ATRATHTT FEAT ol IATHEEE T
FISNIES | & Rl TSR Fa1 8 ?

(T) AT qAT UFATIE o eI Teh THHAT fAgU |

(@) Cu' I St foaeae o Tl 72 &, =t 2 aussy |

(®) THHYT qdl H U T o I A FAT A & 2
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(b) (1) Define pseudo first order reaction with one example.

(i) The rate constant of a first order reaction increases from

4 x 1072 to 8 x 1072 when the temperature changes from

27°C to 37°C. Calculate its energy of activation (E,). 2+3=5

(Given : 2.303 R =19.15 JK-! mol!, log 2 = 0.30)

32. Attempt any five of the following : SxI1=5

(a)  Out of Cr3* and Mn3*, which one is a strong oxidising agent and

why ?

(b)  Which ion amongst the following is colourless and why ?
Ti4+, CI‘3+, V3+

(Atomic number : Ti =22, Cr=24,V =23)
(c) Why is Ce#* a strong oxidising agent ?

(d) Why is highest oxidation state of a metal shown in oxide or

fluoride only ?
(e)  Write one similarity between lanthanoids and actinoids.
(f)  Explain why Cu™ ion is not stable in aqueous solution.

(g) Why do transition elements have high enthalpies of atomisation ?

56(B)/S 21 P.T.O.
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33. (a) Write short notes on the following : Sx1=5
(1)  Wolff-Kishner Reduction

(i1)  Aldol Condensation
(i11)) Rosenmund Reduction
(iv) Cannizzaro Reaction
(v)  Hell-Volhard-Zelinsky Reaction
OR
(b) (1)  What happens when
(I) CH3COCl s treated with (CHz), Cd,

(2) CH3CHO is treated with HCN, and

(3)  benzaldehyde is treated with conc. (HNO3 + H,SOy) ?

(i)  Which acid of each pair shown below would you expect to

be stronger ?
(1)  Acetic acid or fluoroacetic acid

(2) p-nitrobenzoic acid or p-methylbenzoic acid 3+2=5
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