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General Instructions :

Read the following instructions carefully and strictly follow them :

(1) This question paper contains 35 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iit) In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type
questions, carrying 1 mark each.

(iv) In Section B - Questions no. 19 to 25 Very Short Answer (VSA) type questions,
carrying 2 marks each.

(v)  In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D - Questions no. 31 and 32 are case-based questions carrying
4 marks each.

(vii) In Section E — Questions no. 33 to 35 are Long Answer (LA) type questions
carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A
Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 18x1=18
1. Choose the compound which is more acidic than phenol :
(a)  o-nitrophenol (b) ethanol
(c) o-methylphenol (d) o-methoxyphenol
2. Which of the following reactions is a halogenated exchange reaction :

@ >C=C{ +HX —» >Cc-c<C

|
H X

(b) R_X4 Nal _Dryacetone oy nox

(© R-OH+HCl —22C2 | R_c14Hy0
CH, CH, CH,
@ R @Br
d + Br +
@) 2 “dark
Br

P.T.O.
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3. gt A=l hl Halftes AHIT STTFRTehTul 3TE 2
(a) +5 (b) +2
(c) +3 d +4

4. e fufseen fgf wife Samfaeht o o199 gt 8 | Afg tfufshass & @igar
ameft T & Smw, @ rfufsean am form weer wafem @ 2 fafafea O @ @&
HH T T HINT
(a) AR (b) 3T T
© srrr&ﬁasmwi @

5. XM Y q dgd-STqueHl o {Ierai 1 qIhor foham T | X 1 Hiek ATerehdl
25 THT 9@ 7§ S&feh Y sl 1-5 THT | SiH-HT JeeTal Sed-TTEe g ?

(a) X
b)) Y
(¢) X3 YTH

(d) 39Ih T G HIS T8I

6. I hife wafufshan & forw o feersh i 5T 2

(a) s7! (b) mollLs!
(¢0 mol2L2s1 (d molLls?
7. = o e few o @
NH, NH, NH,
NO, CHj
I II 111
ITh! TR TTHEY I &l Hedl §371 5hH 3 :
(a) II>III>1 (b) II>II>I
(c) MNI>I>11 d I>II>II
[E#E
56/C/1 4> B



3. The most common oxidation state for all lanthanoids is :

(a) +5 (b) + 2
(¢) +3 (d) +4
4, A reaction follows second order kinetics. How is the rate of reaction

affected if the concentration of the reactant is reduced to half ? Choose
the correct value from the following :

(a)  four times (b) eight times

(c) i of the original value (d) three times

5. Solutions of two electrolytes X and Y are diluted. Molar conductivity of X
increases 25 times whereas that of Y increases 1-5 times. Which one is a
stronger electrolyte ?

(a) X

b)) Y

(c) Both X and Y

(d) None of the above

6. Unit of rate constant for the zero order reaction is :
(a) st (b)  mol lLs™!
(0 mol2L2s1 (d  molL1lg!
7. Three compounds are given below :
NH, NH, NH,

NO, CH,

I II III

The correct decreasing order of their basic strength is :
(a) II>III>I (b) IMI>1I>1
(0 MI>I>II (d) I>1III>1I

56/C/1 <5 >
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8. ®FA [Co(NHj3)5BrlSO, 3 [Co(NH;3)5S0,]Br fhel TR sl TmTeRredr gt
g2

(a) ST (b) AT

() gau (@ Hicae (foemes Tem)
9. & s arfufsran o1 g IcuTg = B 2

E}c = 0 + CHaMgl — 120,

(a) TIA

(b)  WUATA

(c) UIATA

@ U
10. USH-2-379 3T U=24-3-31H § T=fefgd ° & foraes g fave foran S gepan

72

(a)  fer ghieor

(b) EfeIA FTghIEE T

(¢c) 2ldg wheor

(d) TS qE
11. B%AM siamee e stfvfsrean frefafiaa 8 9 formes gra & St 8 2

NO,
w C
0
I
~
(b) @: c” N-H
i
0
(¢ CHy—C=N
"
(d CH;-CH,-C—NH,
56/C/1 6> B



8. Which type of isomerism is shown by the complexes [Co(NHg)5Br]SO4
and [Co(NHg)5SO4|Br ?

(a) Linkage (b) Tonisation
(c) Optical (d) Solvate

9. What would be the major product of the given reaction ?

H
1 C =0 + CHzMgl —H120,

(a)  Ethanal
(b)  Propanol
(c) Ethanol
(d)  Propanal

10. Pentan-2-one and Pentan-3-one can be distinguished by :
(a)  Fehling’s test
(b)  Sodium bicarbonate test
(c) Tollens’ test
(d)  Iodoform test

11. Hoffmann Bromamide Degradation reaction is given by :

(¢ CH3-C=N

0O
I

(d CHz-CH,-C—NH,

56/C/1 7>
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12. &Y Wegd B SARISRS AR U IARA BESioH TITaHIEE o 3TqEed o

smﬂzlrmwn
Suyh SAfufshan Q1 uel H wE Bl |
9g 1: HyOy+1~ —— H,0 + 10~ (%)
9q II: HyOg + 107 —— HyO + 17 + Oy
ug I 3R g II <61 3mfogerar 2 :

(a) UCI-2,9CII-2

(b) 9qI-1,9qII-2

(¢0 WI-2,9€Il-1

(d 49gI-3,9qIl-1

> 2Hy0 + O,y

13. "% [Co(NHy),(Hy0),lCly H il o7 WA <h STTFeTehivl STaee @ :

(a) +2 (b) +3
(c) +1 d +4
14. TH ool 9, SEA-3TTEH §e o THMH 1Y L Tohdl & 9 :
(a) Egg =Eqm (b)  Egg > Eqm
(c) Eqq =0 (d)  Egg > Egg

97 G&IT 15 @ 18 & 70, 1 %97 30 710 § — 579 Uk &1 39697 (A) TgT
FER &1 FRUT (R) GRT SHfeba a1 741 & | 37 T941 & @g1 3w 714 130 77 &ist
(@), (b), (c) 3R (d) T @ g FIT |

(a) ANTRYT (A) 3R HROT (R) T T&l & 3T SR (R), AMTHA (A) HI
g SITSAT KT 2 |

(b) AR (A) I BRI (R) THI &l &, T HRU (R), AMTHAH (A) H
gl AT g 1 g |

(c) 3o (A) Tl 8, Tg R (R) 7T 7 |
(d) AR (A) T4 &, T R (R) T 7 |
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12. Given below is the decomposition of hydrogen peroxide in alkaline
medium, which is catalysed by iodide ions :
I-
2H,0 > 2H,O0 + O
272 alkaline medium 2 2

The above reaction takes place in two steps :
StepI: HyOy + 17 —— H,0 + 107 (slow)
Step I : HyOy + I0” —— HyO + 1™ + O,

Molecularity of Step I and Step II is :
(a) StepI-2,StepIl-2
(b) StepI-1, StepIl-2
() StepI-2,StepIl-1
(d) StepI-3,StepIl-1

13. Oxidation state of central metal atom in the given complex is :

[Co(NH,),(H,0),]Cl,
(a) +2 (b) +3
(c) +1 (d) +4

14. A galvanic cell can behave as an electrolytic cell when :
(a) Ecell = Eext (b) Ecell > Eext
(C) Ece]l =0 (d) Eext > ECGH

For Questions number 15 to 18, 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), (¢) 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.

56/C/1 <9 >

P.T.O.



15.

16.

17.

18.

19.

20.
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STIFIT (A) :

BRI (R) :

IIFIT (A) :

BRI (R) :

IIFIT (A) :

BRI (R) :

IFIT (A) :

BRI (R) :

HHId, | HNOg 3R 815 H,S0, o &9 AHfhRa fohy I
W 2,4,6-TSATEGAA ¢l 7 |
Bt § — OH g m-Féwres & 2 |

D (+)-7hIE GeI0T gavl-uish Bl & |
Teieh ‘D’ SEhT SfATUT YavT-=[uieh Tehfer b1 Fefud et B |

Zn, Cd 3T Hg GshYT dwa Tal A I1d 7 |

Zn, Cd 31X Hg 1 qa1 7w 32T 3eh! fopdll i T amwm=
FTFETeRToT STaEet § d-shefeh 3TifRTeh Wi & 8id & |

IS STSUSIH auT TR BT & 3 3§ | & Heiia
feran ST HRaT B

Yl TSI FeliIge EH & Yqefed & ST 2 |

Qs @

a9 H 293 K ¥ 313 K @ gfg ot W foreft aafwfshan 1 a1 =Im 11 81 Siran
8 | 39 AR % T Tlshaor Sl hl THT I8 A §T HINT T 36eh A
A & |y Rafdd T g |

(log 2 = 0-30, log4 =0-60) [R=8314J K mol™]

(a) (@)
(ii)

() @
(i1)

fop=dl <1 ameht & T foifgw St DNA 3R RNA g & &0 2 |
fopar ferarfim <t el & Brar 2 -
(1) = | 3Afey fospddn
(2) UMt Thieqdm (Pernicious anaemia)
e
e 3 Syt Sehfa T qEia € 2

FT BIA1 & 99 DTl SSIaaUH A o a9 SAfhRE
ERIBSIIR

S



15.

16.

17.

18.

19.

20.
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Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

concentrated HNO3 and concentrated stO 4

— OH group in phenol is m-directing.

D (+)-Glucose is dextrorotatory.

Symbol ‘D’ represents its dextrorotatory nature.

Zm, Cd and Hg are not regarded as transition elements.

Phenol gives 2,4,6-trinitrophenol on treatment with

Zn, Cd and Hg do not have partially filled d-orbitals in

their ground state or in any one of their common

oxidation states.

Benzene diazonium salt is stable and can be easily stored.

Benzene diazonium chloride decomposes easily.

SECTION B

The rate of a reaction quadruples when the temperature changes from
293 K to 313 K. Calculate the energy of activation of the reaction,

assuming that it does not change with temperature.

(log 2 = 0-30,

(a) (@)

(ii)

Gy
(i1)

log 4 = 0:60) [R =8314 J K~ mol™!]

Name any two bases which are common to both DNA and

RNA.

Which vitamin deficiency causes :
(1)  Bone deformities in children ?

(2) Pernicious anaemia ?

OR

Why do amino acids show amphoteric behaviour ?

What happens when D-Glucose is treated with

hydroxylamine ?

<ar> e
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21.

22.

23.

24.

25.

26.
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(a)

(b)

(a)
(b)

(a)
(b)

(a)

(b)
(a)

(b)

fFreafafaa & fore ramfes e fafe

(a)
(b)
(c)

() 1-FAR-4-TeTETsHA e hl ST fafay |
(i)  Ucshigidl sl KI o |1 AMRATAT o SR Howd[eh 3TF T
T 21 Teram ST B 2
ST
G)  T=fafga s 396 FaeHmeRl & A0S HE § sHgafedd i -
1-SFARISIA,  2-FAIUH,  1-FALH
(i)  39ed! TiieRrft =T 8 2 T 3ereL A |
[Ti(H,0)gl>* T it grar & 2
feu U dgpt 1 AR H T H. W fAfET
K3[CI‘(0204)3]
g & 9139 = /e 9 Afud =1 81d @ 2
HRI{ ¥ i Aloedl $ah! AU HRI-FATY § TOR =i &l 7 2
I HIfe AffRa o foIw o feome ot o7ed-o1y o e Tl ey
foRem |
Teh 3CRWT o H1Y By JIy hife Affsran st afvamn i |
CH3;COOH % pK, A I 319& CICH,COOH 1 pK, A =t =i
BT 8 ?
TA-BIATe-wfereehl 3tfiifsean o foru vemafaes gt fafigu |

wQ|us 1

FrA <hl Iufeafd # WA <1 STos |
TS SHTSE AR CyHzONa o 7ed iR |
ST FoR 3R BIEeoH AISES & He rfufsran |

<la2>

5
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21.

22.

23.

24.

25.

26.
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(a)

(b)

(1)
(i1)

(i)

(i1)

Write the structure of 1-chloro-4-ethylcyclohexane.

Why is sulphuric acid not used during the reactions of
alcohols with KI ?

OR

Arrange the following in increasing order of their boiling
points :

1-chloropropane, 2-chloropropane, 1-chlorobutane

What is an ambident nucleophile ? Give one example.

(a)  Why is [Ti(Hy0)gl3* coloured ?

(b)  Write IUPAC name of the given complex :
K5[Cr(Cy0,4)4l

(a)  Why are iron pipes usually coated with zinc ?

(b)  Why does mercury cell give a constant voltage throughout its life ? 2

(a) Write the mathematical relation between rate constant and

half-life period of a zero order reaction.

(b)  Define Pseudo first order reaction with an example.

(a)  Why is pK, of CICH,COOH lower than the pK, value of CH;COOH ?

(b)  Write the chemical equation for Hell-Volhard-Zelinsky reaction.

SECTION C

Write the chemical equation for the following :

(a)  Hydration of propene in presence of an acid.

(b)  Reaction between Ethyl bromide and CoHzONa.

(c) Reaction between Dimethyl ether and Hydrogen iodide.

<a3> e

1+1+1
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27.

28.

29.

30.
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TSR] 3TEY [HGId sl Tk hid gT T HIfT 1+1+1

(a)
(b)
(c)

(a)

(b)

FA [Co(NH;)gl3" & hard €Tq WA 1 HH |
FHh! TP TR Fraeh I =R |

g I YR GHd & IET T TR % |
[T 3pHTeR : Co = 27]

I | UEifesw o o foru fou gu wieor & TR, ¥% "Hd §¢ R
I UIa: TG & T ], 9T 1% Uk 1 HH ATd hIT
2CH,COOH = (CH4COOH),

T 0-05 L forer # 3-5 g WIEH Heft 88 8 | 310 K W 38 faersm =
JET 2 0-035 atm @ | TIEH o HIG eI <Rl Yiehadd <hifolT | 1+2

(R = 0-0821 L atm K~ mol™1)

fafafigd voi 9 @ el #7 & s difse . 1+1+1
= & fou s ror dfu .

(a)

(b)
(c)
(d)

(a)

T3t Afel @ T & fomm & fow @ AR T wEeeali 3T
(HC]) g1 A== hl a0t ¢t STt 8 |

e tfathfes Wi STar 4 foo Bt §

U o U rfufsher # fufeda wes Bt 7 |

T UHAT g Soiagi-Rr Siaeemas itufshansti o stfer- ta du-fewes
Bar 8, T oft efeefiv Trggentor g gse umn B HerArsefe o
2l

(i)  Jares Ufoehd adTse Syl SATufshan s 9 & 91 ¢d & ?

(i) Yfdfss ®9 (TAfFeaR) =t afenfya Hime |

(iii) FARIBIH I TE T H IYEg Taal | T T ATl 8 ? 1+1+1
arera
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27. Using valence bond theory, predict : 1+1+1

(a)

(b)
(c)

28. (a)

(b)

Hybridisation of central metal atom of the complex [Co(NH3)6]3+.

Its shape and magnetic behaviour.
Whether it is a high spin or a low spin complex.

[Atomic number : Co = 27]

Find the value of van’t Hoff factor for acetic acid in benzene as per
the given equation :

2CH3;COOH = (CH3COOH),, assuming its complete association.

Osmotic pressure of a solution containing 3-5 g of dissolved protein
in 0-:05 L of a solution is 0-035 atm at 310 K. Calculate the molar

mass of the protein. (R = 0-:0821 L atm K1 mol 1) 1+2

29. Answer any three of the following questions : 1+1+1

Give reasons for the following :

(a)

(b)
(c)
(d)

30. (a)

56/C/1

Reduction with iron scrap and HCI is preferred for the preparation
of amines from nitro compounds.

Lower aliphatic amines are soluble in water.
Pyridine is used in the acylation reaction of amines.

Although amino group is o- and p-directing in aromatic
electrophilic substitution reactions, aniline on nitration gives a
substantial amount of m-nitroaniline.

) Why do tertiary alkyl halides undergo Syl reaction at a
faster rate ?

(ii))  Define Enantiomers.

(iii)) Why is chloroform stored in dark coloured air tight
bottles ? 1+1+1

OR

P.T.O.
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(b) (1) 2-SHENUA o [IEEgaeH gra Mt ge teshid fafaw |

CH,
|
(ii) CHg- CHy—Br @1 CHj - ?—Brﬁﬁqﬁ:{SN231ﬁ4‘%h'€lT
CH,
dferar & g S A 2
(iii)  rereRartt wfeeemm stfufshan o ufa actitesia e rfufhamsia
T B ? 1+(é+é)+1
g™

fAEferfa 3o7 Fa-amenia I97 & | &G &1 GrEaerigasd 91y 3% 17T 18 o1 & ITW
Gy -

31. hErEEge it Sfifad TR & &I 9e® B1d & | IhUU HeTaisee ardl @ |
TEEE 3t SEddFse geT TR fl Wed Bl ¥ | WSS,
TRAREE 3N Ufidhiigel H 6T 3T I8 & foh HHIGHUSS I ol Th
THAF B & AN SEdHEE @ A § fioe s B §, et
TiTTahise IS T&AT & Ushaleh! § At ST Bl 8 | AHIGHUES Tshal bl
% T & Al SEHAhUSS] T TTHhUSS] hl SR FhISAT shl TE H B!
2 | Sedduse off guner yed 2 | SIEARES! Sl 3l TR Amed &
ITAR 31 a1 H affepd foram ST &ehal & : U=l 3R =Rl ekt | FEA
HATUIHAT o G el TeheTeh H SIgereh ol fHTUT BIdT 2, d1 TATShIETES! 3TE
oo g g R I @1 A Th Bl 8 | WM, TAgehE 3R e
gifadiehrgst & 3@ 8 | W red Hiieset & fafte vt o uwen S @
IR UfiEE qen Ufinfaed | fieeR 91 BT B | AEdl B TATsehied T
FETET3ge WSINA 3Icd1G o €9 H U1 A1 8 | I8 Tohd, HEURET qAT HIETSh
T 39feyd giam 2 |
e geell W HFiUsh YAl § 39S hleHeh I @ | I ANHT |t
SHTsi-Teh s 1 50% BT & |

56/C/1
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(b) (@ Write the major alkene that would be formed by
dehydrohalogenation of 2-Bromopentane.

(i1))  Which would undergo SN2 reaction at a faster rate and

why ?
o
CHj3 - CHy — Br and CHg - (I: - Br
CH,

(iii) Why is chlorobenzene less reactive towards nucleophilic

substitution reaction ? 1+( é + é )+1

SECTION D

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

31.

56/C/1

Carbohydrates are the major components of all living organisms. Sugars
are carbohydrates. The major types of sugars include monosaccharides
and disaccharides. The main difference between monosaccharides,
disaccharides and polysaccharides is that monosaccharides are monomer
of sugars and disaccharides are composed of two monomers, whereas
polysaccharides are composed of a large number of monomers.
Monosaccharides are single sugar molecules which act as the building
blocks of disaccharides and polysaccharides. Disaccharides are also simple
sugars. Disaccharides are classified into two groups according to their
reducing strength : Reducing and Non-reducing sugars. When a polymer
is formed from a monomer, a condensation reaction occurs that forms a
glycosidic bond and water molecule is lost. Starch, glycogen and cellulose
are examples of polysaccharides. Starch is found in many parts of plant
cell and consists of amylose and amylopectin. Glycogen is the major
carbohydrate storage product found in humans. It is present in liver,
muscles and brain.

Cellulose is the most abundant organic molecule on Earth. It makes up
around 50% of all organic carbon.

lA7> G P.T.O.



fafeafigd g1 o 3T ST
(a) 39 99 &1 9m fafge s gifcr@suset § AasUss Shisdl &l Siedl
2l

(b)  HIEIEIEEE I Ik AA-ITTHA h HAGR o LN W Ffiehd foham SATa

2 | h o AA-3TTEH o 3G [eTRaT |
() Nfiree iR Ufireifae % wew 3 i faflm |
HAAAT
(© () IR ST A g 2

(i) ¥EhIE TV YAUI-EUIh BIAl & Wl Id-3T95ed o I ITH
oo a1y gavr-eoles giat g | @& ? 1+1+2

32. dITUfid gl @ T T8ee o FEMTaR Toish 9eeh 1 3T ard qe foeeH
T 3Ueh AT o FHIYN BT 8, ik AUt foaer @ fou faeem =
7 TE 3G A9 R g oAk - 9T @ AT i W o OB b S
BAT 2 | A3 BT gdl I e o1 W s faeem o, faerem it am yraeen
T Teehl | fietet s9dt B | 9 faorm § Iedsh Hesh AreEdT ITH R 9 &,
ql T AT T BT HERO TSee T IR Sleed & AR q@ & = =i
frarent fopem ST @ehat 7 | Afe faaiees A § i3 SaTaefia oo B 1 Hieiot
foeem oFmn S, @ 3g foeees i stue foaer w1 A g e g
T oot St |t Agarsti W U3ee a9 &1 e wd €, 3Tewt foaerEm e
3, S W8 faerm et arsa g WSee o oM g vk fobe e ot g &
1 < YRk BT 8 AT A BT 8, IS foerad waad | | fore) fomw foerm
T faftme erupeti & Aex Sfau-snfvas st & amed fagior g swmest faemmt
1 Ug=a i AT R | 9 AT A USee ok 9H W GHIcHS HAYET FRUMcH e
T |ehd &, S FR whtar 2 T faeem & A - A 3R B - B sr==afshaneti
LT A - B SAAGRATE YR & U1 G 3 |

feafafaa g & IR N -

(a) TI A% 20 mL % g B 20 mL % @y fyamn mn | uiomd oo
HT A 40 mL T FF IRM T | ITYH Al d T R fsehd
fepTerd 8 2
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Answer the following questions :

(a) Name the linkage which connects monosaccharide units in
polysaccharides.

(b)  Carbohydrates are classified on the basis of their behaviour on
hydrolysis. Write the hydrolysis products of sucrose.

(c) Write two differences between Amylose and Amylopectin.
OR
(c) ) What are reducing sugars ?
(i1)  Sucrose is dextrorotatory but the mixture obtained after
hydrolysis is laevorotatory. Why ? 1+1+2

32. Raoult’s law for volatile liquids states that the partial vapour pressure of
each component in the solution is directly proportional to its mole fraction,
whereas for a non-volatile solute, it states that the vapour pressure of a
solution of a non-volatile solute is equal to the vapour pressure of the pure
solvent at that temperature multiplied by its mole fraction. Two liquids A
and B are mixed with each other to form a solution, the vapour phase
consists of both components of the solution. Once the components in the
solution have reached equilibrium, the total vapour pressure of the
solution can be determined by combining Raoult’s law with Dalton’s law of
partial pressures. If a non-volatile solute B is dissolved into a solvent A to
form a solution, the vapour pressure of the solution will be lower than
that of the pure solvent. The solutions which obey Raoult’s law over the
entire range of concentration are ideal solutions, whereas the solutions for
which vapour pressure is either higher or lower than that predicted by
Raoult’s law are called non-ideal solutions. Non-ideal solutions are
identified by determining the strength of the intermolecular forces
between the different molecules in that particular solution. They can
either show positive or negative deviation from Raoult’s law depending
on whether the A — B interactions in solution are stronger or weaker than
A - A and B - B interactions.

Answer the following questions :

(a) 20 mL of a liquid A was mixed with 20 mL of liquid B. The volume
of resulting solution was found to be less than 40 mL. What do you
conclude from the above data ?

56/C/1 G P.T.O.
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(b)

(c)

(c)

(a)

(b)

fFrefafaa @ @ =9 TSee Fom 8 grenes oo gwid § 2
e SRHCHIES 3 UEHEH; $ta 3 Tfef; umia oiv Wefiem
100°C W ¥ o 1 § foe™q 1 a9 €@ 750 mm Hg ® | focia &
HieT 3737 %l Iiehar hIfTT |
(373 KU ST =hl 9T qId = 760 mm Hg)

rera

& 1 i STt § NaCl &1 1 0t et Srar 3, @ faeee 1 saeq s
§¢ SITdT B Seih Th il I H HIATA 1 1 Ol e S 9 38eht
FILATH TS AT 8 | SUYh Y&l ht = Hi | 1+1+2

@UE T
() 9 3 3T fa.a1. 9 (emf) = fear T 2 -

Pt (s) | Hy (g, 1 bar) | H* (aq, 1 M)||Cu?* (aq, 1M) | Cu (s)

I &1 f9.91. 9 (emf) = + 0-34 V.

Fefls T B aTelt q=e rd-arfirfsan fafaw |
Gi) ot rffsrn & forw e fies Sot, amr fous & &8 wefq B 2
(i) feuw 7w At 1 faar. 9 (emf) wfewfera Hfr

Mg (s) | Mg?* (0-1 M)||Cu?* (1:0 x 1073 M) [Cu (s)  I+1+3

fear w2 Eq 2+ 0, =+ 034V, EMg2+/Mg =-237V

(log 100 = 2)

JrqaT
() A % T IR 1 ey e fafan |

(i) TfeTd AlyO5 & 40 g Al 3caTfed & o fofT HUe & 9ai # faga
1 fopail W STawEeh B 2
(fezm T 2 Al ST THT0aeh M = 27 u)

(i) 298 K W f=feifaa 1fufshan & 1T log K, aftehfcta hifarg :

Zn (s) + Cu* (aq) = Zn%* (aq) + Cu (s) 1+1+3
e w2 E, 24/, =—076V, E o,  =+034V

o



33.

56/C/1

(b)

(c)

(c)

(a)

(b)

Which of the following show positive deviation from Raoult’s law ?

Carbon disulphide and Acetone; Phenol and Aniline; Ethanol and
Acetone

The vapour pressure of a solution of glucose in water is 750 mm Hg
at 100°C. Calculate the mole fraction of solute.

(Vapour pressure of water at 373 K = 760 mm Hg)
OR

The boiling point of solution increases when 1 mol of NaCl is added
to 1 litre of water while addition of 1 mol of methanol to one litre of
water decreases its boiling point. Explain the above observations. 1+1+2

SECTION E

1) A cell and its emf'is given below :
Pt (s) | Hy (g, 1 bar) | H' (aq, 1 M) ||Cu?* (agq, 1M)|Cu (s)
emf of the cell = + 0:34 V.
Write the reduction half-reaction at cathode.

(ii)) How is standard Gibbs energy for a reaction related to
equilibrium constant ?

(iii) Calculate emf of the given cell :

Mg (s) | Mg?* (0-1 M)||Cu?* (1:0 x 1073 M) [Cu (s)  I+1+3

Given : Eq 2t 0, =+ 034V, E;wg% g =237V
(log 100 = 2)
OR
1) State Kohlrausch’s law of independent migration of ions.

(i1) How much electricity in terms of Faraday is required to
produce 40 g of Al from molten AlyOg ?

(Given : atomic mass of Al = 27 u)

(iii)  Calculate log K, for the following reaction at 298 K :

7Zn (s) + Cu?* (aq) = Zn?* (aq) + Cu (s) 1+1+43
Given : EZn2+ (70 =T 0-76 V, ECu2+/Cu =+034V

21> G P.T.O.
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35.
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(a)

(b)

(a)
(b)
(c)
(d)

(e)

ifieh A TSHES TT=H g Ak B gal & fS@et offvass g3 C,HgO
2 | Affes B Wiew wdieqor 78 <a1 8 Aifeh dig NaOH & @ arfirfshan
ek AMfieh C 3 DT B |

A, B, C 3T D &l uga shifvit X aoeg aftifera srfyfseand fafgu |
Affer B 3R WA o A9 fave @ & vt vt e
fofgu |

HAAAT

iR A T&eRT 3TTfae T (CyHgO) 8, PCC gRI TRl & Aifieh B
a1 7, St A e ¥ fifRa g Aifies ¢ fiftfa s & 1 6w
p-grggiadl Ufcearse 8 | B Wiefirm s gr rfediea gt C Fififa
HAT 2 | A, B, C 3N D &l YgAIHU qIT THEd GfFAford TE™HS
grftertor fafgu |

AdTIEt I Jo H UfFeAraSt h wreH Aty Sfeet gt 7 | =i 2
Mn?*/Mn?+ {Efed Im o fIw E° 1 91 1feeh oHTcas =1 g 8 2
Tehuul uTqe o€t T § e Afies o=t i st g 2

3Teefieha TR wHTHe faerd A Fe?+ el @ stfufshan ot 8 2
3Ttk gt faRaT |

St faee § aig M o fgEast o & fore Seshu-u ek
Tt ST UM RIS | ETg M ShT 9RETY] ShHT 25 7 |

:

5

1+1+1+1+1



34. (a)

(b)

35. Answer the following questions :

(a)

(b)
(c)

(d)

(e)

56/C/1

Compound A undergoes Rosenmund reduction to give compound B
with molecular formula C;HgO. Compound B does not give

Fehling’s test but reacts with conc. NaOH to give C and D.
Identify A, B, C and D and write all the reactions involved.

Write one chemical test to distinguish between compound B and

propanone.

OR
Compound A with molecular formula (CoHgO) on oxidation by PCC

gives compound B, which on treatment with dilute alkali forms
compound C which is a B-hydroxy aldehyde. B on oxidation by
potassium permanganate forms C. Identify A, B, C and D and

write all the chemical equations involved.

The chemistry of the actinoids is more complex as compared to
lanthanoids. Why ?

Why is E° for Mn3*/Mn2* redox couple more positive ?

Why do transition metals form large numbers of complex

compounds ?

How does acidified potassium permanganate solution react with

Fe?* jons ? Write ionic equation.

Calculate the ‘spin only’ magnetic moment of a divalent ion of a
metal M in aqueous solution. The atomic number of the metal M
is 25.

:

1+1+1+1+1
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Q. No. EXPECTED ANSWER /VALUE POINTS Marks
SECTION-A
1. €)] 1
2. (b) 1
3. (© 1
4. (© 1
5. (b) 1
6. (d) 1
7. @ 1
8. (b) 1
9. (c) 1
10. | (d) 1
11. | (d) 1
12. | (a) 1
13. | (b) 1
14. | (d) 1
15. | (c) 1
16. | (c) 1
17. | (a) 1
18. | (d) 1
SECTION-B
19. E T.-T Ya
log—=%t=—22 1
2303R{ 1T,
ko =4 ki
E, [313— 193]
It}g 4 =
2.303=8.314% 293x313 1

12_043_MS_Signed_56/C/1 # Page-3




20%E,

0.6021=
2.303x8.314x293x 313
E = 0.6021x2.303x8.314x293x313
a” 20

E. =5.28 x 10* J mol* or 52.8 kJ mol*!

Y2

20. (a) (i) Adenine, Guanine, Cytosine (any two) Yo + Y
(i) (1) Vitamin D )
(2) Vitamin By Yo
OR
20. | (b) (i) Due to the presence of both acidic (-COOH) and basic (-NH2) groups in the
same molecule / they form zwitter ion which react with both acid and base. 1
(ii)
CHO ﬁlH:N—OH
| NH,OH
(CHOH), =% (CHOH), )
I
CH,OH
CH,0H 2 ! Glucose oxime is formed.
21.  |(@) (i)
Cl
1
CHCH,
(i) Sulphuric acid converts Kl to HI and then oxidises HI to I». 1
OR
21. |(b) (i) 2-chloropropane < 1-chloropropane < 1-chlorobutane 1
(i) A nucleophile with two nucleophilic centres. Yo
CN ~/ NO2~ (or any other suitable example). )
22. | (a) Due to the presence of an unpaired electron in d-orbital/ it shows a d-d transition. 1
(b) Potassium trioxalatochromate(l11) 1
23. | (a) Zinc is more electropositive than iron and gets preferentially oxidised / zinc 1
prevents the oxidation of iron.
(b) It does not involve any ion in the solution whose concentration can change
during its lifetime. 1
24. | (@)
R
t _ [ ]0 1

/2~ 9

(b) A reaction which appears of higher order but follows first-order kinetics.
Hydrolysis of ester / Hydrolysis of cane sugar.

Yo
Yo
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25.

(a) Chlorine is an electron withdrawing group and stabilises the conjugate base (carboxylate

ion). 1
(b)
(i) X,/Red phosphorus
R-CH,-COOH » R-CH-COOH
() H,0 |
X
X=Cl, Br !
(or any other correct equation)
SECTION C
26. | (a)
H!
CH,CH=CH,+ H,O — CH,-CH-CH, 1
|
OH
(b) CoHsBr + CoHsONa — C;Hs0OC:Hs + NaBr 1
(c) CH3OCHz + HI — > CH3OH + CHsl 1
27. | (a) d’sp® 1
(b) Octahedral, diamagnetic Yo + Y
(c) Low spin complex 1
28. | (@) %or0.5 1
(b)
M= wRT Yo
Inv
= 3.5 x0.0821 x 310 &
0.035 x 0.05
= 50902 g mol* (Deduct ¥ mark for no or incorrect unit) 1
29. | (a) FeCl, formed gets hydrolysed to release HCI during the reaction. Thus, a small
amount of HCI is needed to initiate the reaction.
(b) Lower aliphatic amines can form hydrogen bonding with water.
(c) Pyridine removes HCI and shifts the equilibrium in the forward direction.
(d) Due to the formation of anilinium ion which is m-directing.
1x3
(any three)
30. €))
(1) Due to the stability of tertiary carbocation. 1
(ii) Optically active isomers which are related to each other as non-superimposable
mirror images. 1
(iii) Because chloroform is slowly oxidised by air in the presence of light to an
extremely poisonous gas, carbonyl chloride (phosgene). 1
OR
30. | (b) (i) Pent-2-ene / CH3-CH=CHCH,CHj3 1
(ii) CH3CH2Br, it is a primary alkyl halide. Yo + Yo
(iii) C—Cl bond acquires partial double bond character due to resonance. 1

(or any other suitable reason)

SECTION-D
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31. | (a) Glycosidic linkage 1
(b) D-(+)-Glucose and D-(-)-fructose Yo+ Y5
(c)

Amylose Amylopectin
Soluble in water Insoluble in water 1x2
Linear long chain polymer Branched chain polymer
(or any other two correct differences)
OR
(c) (i) Sugars which reduce Fehling's / Tollen's reagents. 1
(i1) Hydrolysis of sucrose gives dextrorotatory glucose and laevorotatory fructose.
But the laevorotation of fructose is more than the dextrorotation of glucose.
Hence, the mixture is laevorotatory. 1

32. | (a) Solution shows a negative deviation from Raoult’s law / A-A and B-B 1

interactions are weaker than A-B interactions.
(b) Carbon disulphide and acetone, Ethanol and acetone. Yy + 1
(c) According to Raoult’s law:
- 0 .
p,= p, X, or Xx, = pu1 1,
P,
% = 29— 987 v
760
X = 1-x
=1-0. 98? 0.013 1
(or any other suitable method)
OR
(c) NaCl is a non-volatile solute, when it is added to water the vapour pressure 1
decreases and hence boiling point increases.
Methanol is a volatile solute and its addition to water increases the total vapour
pressure of the solution and hence boiling point decreases. 1
SECTION-E
33. | (@) (i) Cu**(ag) +2e —> Cu(s) 1
(i) A G° = -RT In K. 1
0.059 Mg+
(|||) Ecen = (Eocathode 'annode) T, log [[sz.,_]] 1
a 0. 059 (101
Eca = 2.71 - 22 log 107
Yo
Ecal =2.71 - 22X 2 log 10
Ecen = 2.71 - 0.059
Ecen-= 2.65V (Deduct ¥ mark, if no or incorrect unit) 1
OR
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33. (b) (1) Limiting molar conductivity of an electrolyte can be represented as the sum of
the individual contributions of the anion and cation of the electrolyte. 1
(if) According to the question,
A+ 3e ——» Al
27 g
Electricity required to produce 27 g of Al=3 F 1
_3x40 .
Therefore, electricity required to produce 40 g of Al 27 =444F 1
nE
iii) log K¢ = —cell
(iii) log Kc 0059 1
Eée" = 0.34 - (-0.76) Vv
=110V Y
n=2
2X1.10
log Ke = 0.059 Y
=37.22 1
34. | (a) A=Benzoyl chloride / CeHsCOCI
B = Benzaldehyde / CeHsCHO Yax 4
C = Benzyl alcohol / C¢éHsCH>OH
D = Sodium Benzoate / CeHsCOONa
0
! CHO
v h : 1
Pd - BaSO,
2 @CHO + Conc. NaOH L‘» @—CHQOH - @—CDDNa 1
Benzaldehyde Benzyl alcohol Sodium benzoate
Add lodine (I2) and NaOH in both the test tubes containing the given organic
compounds and heat. Propanone gives +ve iodoform test i.e., CHIz (yellow ppt.) 1
while benzaldehyde does not.
OR
34. | (a) A= Ethanol / CH3;CH,OH
B = Ethanal / CH3CHO
C = 3-Hydroxybutanal / CH;CH(OH)CH.CHO
D = Ethanoic acid / CHsCOOH
Yoax4
PCC KMnO4
CH>CH:0H > CH:CHO > CH:COOH
KMn0;
CH3;CHO > CH;COOH
Dil. NaOH
CH3CHO > CH,-CH-CH,-CHO s

OH

(Award full mark if student attempts identification of compound D and the chemical
equation in the oxidation of B to C in any way).
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35.

(a) Because many of the actinoids are radioactive and have the ability to exist in
different oxidation states.

(b) Mn®* can be easily reduced to Mn?* due to stable d® configuration / Much larger
third ionization enthalpy of Mn.

(c) Small size of atoms and ions /availability of d-orbitals for bond formation / High
ionic charge.

(d) 5Fe” + MnO,” + 8H'

@ M=Vnn+2)

=5(5+2)
=5.91 BM

> Mn?* + 4H,0 + 5Fe**

Y2
Y2
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