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General Instructions :

Read the following instructions carefully and strictly follow them :

(i) 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.

(iti) 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. An a-helix is a structural feature of :
(a)  Sucrose (b)  Starch
(c) Polypeptides (d)  Nucleotides

2. The glycosidic linkage involved in linking the glucose units in amylase
part of starch is :
(a) C;—-Cg alinkage (b)  C;—-Cg4 B linkage
(c) C; - C, alinkage (d  C;-C, B linkage

3. Agt(aq)+e —— Ag(s) E°=+080V
Fe?t (aq) + 26~ — > Fe(s) E°=-044V
Find the EZell for :
Fe (s) + 2Ag* (aq) —— Fe?* (aq) + 2Ag (s)
(a) 16V (b) -116V
(c) 2:04V d 124V
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4, A first order reaction takes 30 minutes for 50% completion. The value of
rate constant k would be :

(a) 25x10°% min-! (b) 275 x 10~ % min~1

(¢ 125x 102 min—! @  2:31x 103 min!
5. Which of the following is least basic ?

(a) (CH3)2NH (b) NH3

(c) @NH2 (@  (CHy),N

6. CH3CONHj on reaction with NaOH and Bry in alcoholic medium gives :
(a) CH3COONa (b) CHgNH,
(c) CH3CHgBr (d) CH3CHyNH,

7. In the reaction R — OH + HCI1 ﬂ) RCl1 + H50O, what is the correct

order of reactivity of alcohol ?

(a) 1°<2°<3° b)) 1°>3°>2°
) 1°>2°>3° d 3>1">2°
8. The colligative property used for the determination of molar mass of

polymers and proteins is :
(a)  Osmotic pressure
(b)  Depression in freezing point
(c) Relative lowering in vapour pressure
(d)  Elevation is boiling point
9. Low concentration of oxygen in the blood and tissues of people living at
high altitude is due to :
(a)  high atmospheric pressure
(b) low temperature
(c) low atmospheric pressure

(d)  both low temperature and high atmospheric pressure
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10. fr=fafga 3 9 SH-a1 36k 9 gunfad gar g 2

(a) AH (b) AG
© E, d) AS
11.  Afie [Co(SOy) (NHj)s] Br 3 [Co(Br) (NHg)s] SO, fr&fud #td 2 :
(a)  YdUl GHTSISAI (b) Y FHTEIEAT
(c) A HTAA ST (d) d‘-IHG{-iq\I\ﬂv-l NEIEREI]

12. Ufcohd FISTNISS Sl TYVU Hed 313! i | ITed fohall SITaT %

(a) T G ° (b)  T&Te Irffsear &

(c) Hearr Afyfsean @ d) frerasds srfufsran @
13. A9dige <hl Gaifes T 3 TR STiaeleniur 3Taer 2

(a) + 2 (b) +3

(e) + 4 (d) + 6
14. Hy(g) + Cly(g) —2 5 2HCl (g) % foru stfirfmn =hife 2 -

(a) 2 (b) 1

(c) 0 d 3

97 @&IT 15 @ 18 & (70, 31 &7 130 70 § — G79 v &1 Af9daT (A) aar
gt &1 FROT (R) GRT 3ifaba a7 747 § | 37 9991 & @gl I 414 137 77 *ist
(@), (b), (c) 3717 (d) & @ gahe FT |

(a) AMMHAT (A) 3T HRUT (R) AT Tl & I HR (R), AHRAT (A) I
g ST Ll & |

(b)  SAfTHA (A) 3T R (R) THI T& &, T RV (R), AT (A) H
& AT FgT R g |

() ¥R (A) ¥&l 8, Ted SR (R) TAd & |
(d) AR (A) A §, 9 R (R) T& 7 |

15.  S7Y%HY7 (A) : S fa@@™ 80 (CoHy)gN 3l 3T9&T (CoH),NH Afesh &ehia

2 |
FRI(R):  (CoHy)N 1 & (C,HL),NH | 3ffees fifom amen wa +1
IHE 2 |
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10.

11.

12.

13.

14.

Which of the following is affected by catalyst ?
(a) AH (b) AG
(c) E (d AS

a

The compounds [Co(SO4) (NH3)5] Br and [Co(Br) (NH3)5] SO4 represent :

(a)  optical isomerism (b)  linkage isomerism

(c) ionisation isomerism (d) coordination isomerism

The synthesis of alkyl fluoride is best obtained from :
(a)  Free radicals (b)  Swartz reaction

(c) Sandmeyer reaction (d) Finkelstein reaction

The most common and stable oxidation state of a Lanthanoid is :
(a) + 2 (b) +3
(c) +4 (d) +6

The order of the reaction
H, (g) + Cly (g) _ v ona (g) is:

(a) 2 (b) 1
(c) 0 (d 3

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), (c) and (d) as given below.

15.

56/1/2

(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.

Assertion (A) : (CoHg)oNH is more basic than (CoHg)sN in aqueous
solution.

Reason (R): In (CyHg),NH, there is more steric hindrance and +I
effect than (CoHg)sN.

7> P.T.O.
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17.

18.

19.

20.

21.

22.
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39HIT (A) : AR Hy, + Bry —> 2HBr H 3T0GhHdT 2 Tdid Bid @ |
HRU(R): & gs MAHh AMMRAT H SRR o Q1 39 9 &d 7 |
STYHIT (A) : UHeE o THRTE | Tohel JiceTiyd 3cd1g ST & |

HRI(R):  —NHCOCH; 998 1 HlshI0 YHTE UHHI &g § 31k gl
2 |

37197 (A) : EDTA STt shl shaiar fgteer & fofe w3ee gran 2 |
HRU(R):  EDTAT@ER fare 7 |

Qs @

200 g I ¥ 10 g 3ramaRfial foe™ Hictet Ueh foetea sAmm T | 308 K W

ST a1 €T 31-84 mm Hg & | foeta &1 Wiek gean uftenfora il | 2
(308 KW Y[ A <1 99 & = 32 mm Hg)
&Y T AT I 1+1=2
(%) wRIfSAUHE TR
(@) dfsua dfamrss averyo
fr=fafaa & fou sro i 2x1=2
(%) Mn3+/Mn2* JH & fIC E° &1 4F Cr3+/Cr2+ JW Al Fed+/Fe+ I

o WMl § §5d A4 GHTcHe BIdl @ |

(@) fr=afefaa wefientr =1 quf Hife .
2MnO; + 16H* + 5C,0, —>

(%) T fagq-eTaeet ‘A’ 3 B’ @l TR HE W, ‘A’ A 25 TAT &t
8 SEih B 1-5 TAT dgal 8 | 390 & -1 {Igq-s1vees 5o 8 ?

7 3 1 gfte 3 fw omE S | 2

AAAT

(@) 005 mol L™ NaOH fore@e & whietd w1 fergga gfalier 5:55 x 103 ohm
2 | 3HR @ 1 cm U9 AR 50 cm @ | SEeh <Tciehdl ol YiehaH

HifT | 2




16.

17.

18.

19.

20.

21.

22,
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Assertion (A) : The molecularity of the reaction Hy, + Bro —— 2HBr

appears to be 2.

Reason (R): 'Two molecules of the reactants are involved in the given
elementary reaction.

Assertion (A) : Acetylation of aniline gives a monosubstituted product.
Reason (R): Activating effect of —NHCOCHj4 group is more than that
of amino group.

Assertion (A) : EDTA is used to determine hardness of water.
Reason (R): EDTA is a bidentate ligand.

SECTION B

A solution is prepared by dissolving 10 g of non-volatile solute in 200 g of
water. It has a vapour pressure of 31-84 mm Hg at 308 K. Calculate the
molar mass of the solute.

(Vapour pressure of pure water at 308 K = 32 mm Hg) 2

Explain briefly : 1+1=2
(a) Carbylamine reaction
(b)  Gabriel phthalimide synthesis

How would you account for : 2x1=2
(a) The E° value for the Mn3+*/Mn2* couple is much more positive than
that for Cr3+/Cr2+ couple or Fe3+/Fe2+ couple.

(b) Complete the following equation :
2MnO, + 16H" + 50202 —

(a) On diluting two electrolytes ‘A’ and ‘B’, the A, of ‘A’ increases
25 times while that of ‘B’ increases by 1-5 times. Which of the two
electrolytes is strong ? Justify your answer graphically. 2

OR

(b) The electrical resistance of a column of 0-05 mol L_1 NaOH solution

of diameter 1 cm and length 50 cm is 5-55 X 103 ohm. Calculate the
conductivity. 2

<9 > P.T.O.
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24.

25.

26.
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(%) Fafafea stfufseansti & Saamel <t ke i - 2x1=2
() CHyCH,0H —SW273K |

(i) CqH,0H — 22 |

HAAT
(@) fr=Afafaa & fore sro df . 2x1=2
()  p-AFITHHTA T YA p-ATEIBHIA ATk A BT 8 |
(i) NaOCHg % |19 THfRAT T W (CH,);C — Br &7 3G %

9 H UeehA gar g 7 foh $eR |
(%) CHy—CH-CHy 25, q AN
|
OH
(@) CHZCH,CH,Cl+ KOH WIS, _HBr |
STh TR | ‘A’ 3R ‘B’ 1 YgATHT | 1+1=2

e o TR IeRiuT sl TRATNG IR | WIEH shi T 9X faehd et 1 Rl
ERICIC I 2

Qug 1
T ST Ix1=3

(%) WAl AR agciehl 9 JEQUST % HIGK GIHM YR *H 6 foIu
e g s ATAE fafy i alar § S R |

(@) e JIfoE @ fofe T St S g § 38 I § TET AT STHERES
BT 2 |

(M) 1M 3k faem & e # 1 M KCl foe=A & Fa9[Te 1 3aH T

AT I 2 |
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25.
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(a)

(b)

(a)

(b)

Predict the products of the following reactions : 2x1=2

() CHyCH,0H —Sw273K |

(i) CqH,OH — 2@ |

OR
Give reasons for the following : 2x1=2

(i)  p-nitrophenol is more acidic than p-methylphenol.
(i1) (CHg)3C — Br on reaction with NaOCHg gives alkene as the

main product and not an ether.

CHy— CH-CHy — 295, o 26CN |

|
OH

CH,CH,CH,Cl + KOH —¢thanol .,  HBr
Identify ‘A’ and ‘B’ in the above reactions. 1+1=2

Define denaturation of protein. What is the effect of denaturation on the
structure of protein ? 2

SECTION C

Give reason : 3Ix1=3

(a)

(b)

(c)

Measurement of osmotic pressure method is preferred for the
determination of molar masses of macromolecules such as proteins
and polymers.

Aquatic animals are more comfortable in cold water than in warm
water.

Elevation of boiling point of 1 M KCI solution is nearly double than
that of 1 M sugar solution.

11> P.T.O.
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30.
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forrfaRaa stfirfsramd oo i - 11+1%=3

2

a1y frefaRea = &8 &3 : (P8 77) 3x1=3
() HHIA H 2FEg A~ [cSaT3S
(@) Ve @ 2-nYTRivE e EaH
(M) I @ TU-2-317
(9) TUHIA ® U
(%) () e, (ii) AT & TA-TTEH & 3G T & 2
(@) ¥ AR A & A YAV GLHTcH Tl S | 3
(%) AR HIT F41 3x1=3
(i)  S=rgeh T | wEiead 99g Hel fewe g g |
(i) Ufcegsel IR hleH o TNkl o fou Aifeam SgHewEe T
foRe ST 2 |
(iii) HETFATS T, HEA TYE hl AfTAeIoen ANRATE T
@ |
AT
(@) UH FElHS Ak A’ SR FET C,HGO 8, 573 KW Cu % &1
AMTRRT v | B ed1 2 | ‘B Sl fae= &1 s7ufea I8 iar 3
AR 1,/NaOH % |19 Aifieh ¢’ 1 fieTm /989 a1 8 | A, B 3R C
TR W e i | 3
<{la2>
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29.
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1 .1

Complete the following reactions : 1—+1 5 =3

2

How do you convert the following : (Any three) 3x1=3

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

(a)
(b)

(a)

(b)

Phenol to 2-Hydroxybenzaldehyde
Anisole to 2-Methoxyacetophenone
Propene to Propan-2-ol

Ethanol to Ethanal

What are the hydrolysis products of (i) Lactose, (ii) Maltose ?

Give the basic structural difference between starch and cellulose. 3

Explain why : 3x1=3

(i)  Carboxyl group in benzoic acid is meta directing.

(ii) Sodium bisulphite is used for the purification of aldehydes and
ketones.

(iii) Carboxylic acids do not give characteristic reactions of
carbonyl group.

OR

An organic compound ‘A’, having the molecular formula C3HgO on

treatment with Cu at 573 K, gives ‘B’. ‘B’ does not reduce Fehling’s

solution but gives a yellow precipitate of the compound ‘C’ with
I /NaOH. Deduce the structures of A, B and C. 3

<13 > P.T.O.
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31. ITHEHASH AfEh H aige g YR hl GANha, mefis 3R fgdes, yefiia
HA @ | A FASRATY SR Il 8 a1 ROTcHs ARG STRET g
Tgse Bt 3 | fgdiaes asiehard SH-STRAH1T Bl 8 S ThTeh! S IH
3q<h I STYAT FOTcHS AT GRT HSe Bt 8 | Ieifires wierehane sifefse
Bt & Sfoh fgeleh HAShATE Tpal i 3Th{d fgifia st 2 |

(i) IR PtCly . 2NHg, AgNOg o T ATAGRAT T8 Hal 8, a a1 T

T I 2 1
(i)  [Colen)s]3+ h! fodiareh waSTeRal &1 & ? 1
(i) (1)  IEHAII)ZFEEEHEREID) 1 g7 fafau |
(2)  [Co(NHg)sCl] Cly o1 3T18. 9 H1.U.Hi. 7% fofien | 2x1=2
HAYAT
(i)  [Ni(CN)]?" =l Gehtur Ud Fraehiy =g faaflgu | 2

[T T&AT : Ni = 28]

32.  AfufshaT o, SIS T T ATURNeh! <l Higdl T AT ITRT <l Figal fg
T Hafyd gar 8 | 39 foeelt &t fomiy o arcafores o o6 w9 W oi foelt i
A 3qUA § 39d 97 ¥ Yeiid fomam ST dehal & | Afufskan o & it
9o w1 o Ew hEd @ | o ferres wa AfulsRAT i wife w1 fuier o
o S7eran ARl o HHIRTOT gRT L Tehd © |
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SECTION D

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

31. In coordination compounds, metals show two types of linkages, primary
and secondary. Primary valencies are ionisable and are satisfied by
negatively charged ions. Secondary valencies are
non-ionisable and are satisfied by neutral or negative ions having lone
pair of electrons. Primary valencies are non-directional while secondary

valencies decide the shape of the complexes.

(1) If PtCl, . 2NHg does not react with AgNOg, what will be its

formula ? 1

(ii1)  What is the secondary valency of [Co(en)3]3+ ? 1

(iii) (1) Write the formula of Iron(ITI)hexacyanidoferrate(II).

(2) Write the IUPAC name of [Co(NH3)5Cl] Cls. 2x1=2
OR
(iii) Write the hybridization and magnetic behaviour of [Ni(CN),]J - 2

[Atomic number : Ni = 28]

32. The rate of reaction is concerned with decrease in concentration of
reactants or increase in the concentration of products per unit time. It
can be expressed as instantaneous rate at a particular instant of time
and average rate over a large interval of time. Mathematical
representation of rate of reaction is given by rate law. Rate constant and
order of a reaction can be determined from rate law or its integrated rate

equation.

56/1/2 <15 > P.T.O.
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34.
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1)

3Tted Affsham o a1 BT 8 2 1

(i) < PR fafgy s Afufshan <t g =t gufad *d 2 | 1
(i) (1) I ohife <t Afufshan o forw stfirfspam o =t @ g @ 2
(2) I I i ffshan o AT k i TS 71 3 2 2x1=2
HAAAT
(i) (1) ek MR P + 2Q —— 39T & fow a7 = k[P]1Y2 [QI1 ? |
srfvfsran 1 whife w8 2
(2) U ISR AfEd B0 YW hife fufshan s aftarfog i | 2x1=2
LG L
feafcfga T & fau sror &S 5x1=5

(1)

(i1)

(iii)

(iv)
(v)

ThAUl el hl 3d IOt B § T +7 I IHAH SRR STIET
e iar 2 |

HHAT 9iqy S ITh Alfes THRHF AWUBRASHT H HHC: 37T
3 B 3 |

Cr2* 39T Yehld 1 & S&lh 361 d-H&h a8 (d%) 1 Mn3+ Th
AFHIHH 2 |

Zn S HUH Tedt =Haw gl § |

AT fae®q 8 Cut &R giar 2 |

G)  Tafafgd sa=aoen s grae hif
(1) TS ¥ Y2-2-54-1-37
(2) TS A A 2-FAUIIUATGH 3TFA
(i) CgH;, YA AT Th UeshiA IAAMI-39EA § g1 Alfirepl B’
3 ¢’ 1 Thzor Tar 7 | AR B gTeRss Hiem whierer gt B
R 1, 71 NaOH foera < |1y ot a1ffshan s & | ik ¢
B faeem qheror 78 Tar Afr emaeeE ffda wear 7 |
IR A’, B’ 3R C’ <l IgaTT | 2+3=5

AASAT
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1)
(i1)

(iii)

(iii)

Assign reason for each of the following :

(1)

(i1)

(1i1)

(iv)
(v)

(a)

What is average rate of reaction ?
Write two factors that affect the rate of reaction.

(1) What happens to rate of reaction for zero order reaction ?

(2) What is the unit of k for zero order reaction ? 2x1=2

OR

(1) For areaction P + 2Q —— Products
Rate = k[P]V2 [Q]1. What is the order of the reaction ?

(2) Define pseudo first order reaction with an example. 2x1=2

SECTION E

Manganese exhibits the highest oxidation state of +7 among the 3d

series of transition elements.

Transition metals and their compounds are generally found to be
good catalysts in chemical reactions.

Cr2* is reducing in nature while with the same d-orbital
configuration (d*%) Mn3+ is an oxidising agent.
7Zn has lowest enthalpy of atomization.

Cu™ is unstable in an aqueous solution.

(i)  Carry out the following conversions :
(1) Ethanal to But-2-en-1-al

(2) Propanoic acid to 2-chloropropanoic acid

(i) An alkene with molecular formula CsH;, on ozonolysis gives
a mixture of two compounds ‘B’ and ‘C’. Compound ‘B’ gives
positive Fehling test and also reacts with iodine and NaOH

solution. Compound ‘C’ does not give Fehling solution test but

forms iodoform. Identify the compounds ‘A’, ‘B’ and ‘C’. 243=5

OR

7> P.T.O.

5x1=5



@) () U TR gl | faug Hife .
(1) CH3COCH,CHj3 3R CH3CH,CH,CHO
(2) TAA IR UATEH 3
(i) UHeH % 3rifeem it wa fafa |

(ili) A ¥ Dl TgaTHT | 2+1+2=5
CH3COOH PCls , o _ Hp/Pd-BaSO4 o Eiii))(;}z?)ngBr . C
lLiAlH4
D

35. (%) () AREI & T@ad AT F wesy m ffgw | wewen
oM o AR 3 a adal W UHifH 3 i Wi =Tershal <

U s fafaT |
) 298 K W & 7 Afufspan & fou sAfoepan & 3R log K,
iterfera ﬁﬁl’Q :
Ni (s) + 2Ag* (aq) = NiZ" (aq) + 2Ag (s)
fe w7 B2 == 025V, EAg+/Ag =+080V
1 F = 96500 C mol ™ 243=5
HAAAT

@) () %2 % fagg-sueed &1 yom fom faRaw | 19 Cu2+ =+t Cu
T UERh i & U BU2 & vl H foraar S(Ew AvIes

BT 2
(i) 298 K W fmfdfed @@ &1 fogd-ames §d (emf) TRehica
Mg (s) | Mg2* (0-1 M) || Cu2* (0-01 M) | Cu (s)
[E=+271V, 1F=96500C mol™}, log 10 = 1] 243=5
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(b) () Distinguish with a suitable chemical test :
(1) CH3COCH20H3 and CﬂchchchO

(2) Ethanal and Ethanoic acid

(11) Write the structure of oxime of acetone.

(iii) Identify A to D. 9414925
CH3COOH PCls , , _ Hy/Pd-BaSO4 , p Eiii))(i{i?)ngBr o
lLiA1H4
D

35. (a) (1) State Kohlrausch’s law of independent migration of ions.
Write an expression for the molar conductivity of acetic acid
at infinite dilution according to Kohlrausch’s law.

(ii) Calculate the maximum work and log K. for the given

reaction at 298 K :

Ni (s) + 2Ag* (aq) = Ni?" (aq) + 2Ag (s)

AgT/Ag
1F =96500 C mol ™ 2+3=5
OR

Given : EN12+ N T 025V, E =+080V

(b) () State Faraday’s first law of electrolysis. How much charge, in
terms of Faraday, is required for the reduction of 1 mol Cu?*
to Cu?

(ii) Calculate emf of the following cell at 298 K for
Mg (s) | Mg2+ (0-1 M) || Cu2* (0-01 M) |Cu (s)
[EZell =+271V, 1F=96500C mol_l, log 10 = 1] 2+43=5
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