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General Instructions :

Read the following instructions very carefully and follow them :

(i) This Question Paper contains 35 questions. All questions are

compulsory.

(it) Question Paper is divided into FIVE sections — Section A, B, C, D

and E.

(iti) In section A — question number 1 to 18 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(iv) In section B - question number 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section C - question number 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section D - question number 31 & 32 are case-based questions carrying

4 marks each.

(vii) In section E — question number 33 to 35 are Long Answer (LA) 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 calculator is NOT allowed.

SECTION - A

1. The conversion of an alkyl halide into an alkene by alcoholic KOH is

classified as

(a) a substitution reaction

(b) an addition reaction

(¢) a dehydrohalogenation reaction

(d) a dehydration reaction
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2. [Fe(CO),] # Fe =l HATereiehtor 31ewe &

(a) +2 (b)) O
() +3 d +5

3. T=fefad o 4 oF yeaoaq & 8 2

(a) (b)

(©) ()

4.  Tortfi vem wife 6 arfirfshan & T In[R] T8 909 & 08T 31T0i@ 6l @1 &

+k

@ 9303 (b) -k
_k
© 3303 d +k

5.  o-BfeE SEHTcHe fomivar 8

(a) GhEH (b) dife<izs &
O EERIHESED (d) W H
6. Yfyfientor BT 2
(a) Syl ATHfsrT 4
(b) S\2 ATk

(c) AT Syl HRAH S 2 rfulsran &
(d) THT Sy 2 3R Sy 1 rffsramati &
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2. The oxidation state of Fe in [Fe(CO);] is 1

a +2 (b) 0
() +3 (d +5
3. Among the following, which is the strongest base ? 1
(a) (b)
(c) (d)
4. The slope in the plot of In[R] vs. time for a first order reaction is 1
_tk
@ 9303 ®) -k
—k d k
© 3303 @+
5. An a-helix is a structural feature of 1
(a) Sucrose (b) Polypeptides
(¢) Nucleotides (d) Starch
6. Racemisation occurs in 1

(a) Syl reaction
(b) S\2 reaction
(c) Neither Sy1 nor Sy2 reaction

(d) Sy2reaction as well as Sy 1 reaction
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7. & fRTe Ky &1 aH
(a) 95 6 H1Y F&aT 2 |
(b) AT §GH & HIY TAT & |
(c) 1Y G % HIY el & |

@) fRrREaR

8. fa=feflga KO faerai 6 & fermeh! Hieit <Tetendl 1 A S=dd 21T 2

(a) 0.01M ® 1M

(0 05M (d 0.1M

9. Tmfafga sfufrneida s diawa g ?
(a) CH4CH,Br+ Na™ O~C (CH;); » CH,;CH, — O — C (CHy),
(b) (CH,), C - Cl+Na* O~ CH,CH , > CH,CH, - O - C (CH,),
(© (a) 3N (b) Ml

(d A (2) AT (b)

10. rfiyeRrlt It srffsranatt § Frefafiaa 3 9 <9 gatfaes sifufrmia g 2
(a) HCHO () CH,CHO

(0 CH,COCH, (d CH,COC,H,
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7. Value of Henry’s constant K; : 1

(a) 1increases with decrease in temperature.
(b) decreases with increase in temperature.
(¢) 1increases with increase in temperature.

(d) remains constant.

8.  Which of the following solutions of KC/ will have the highest value of

molar conductivity ? 1
(a) 0.01M by 1M
(¢ 0.5M (d 0.1M

9.  Which of the following reactions are feasible ? 1

(a) CH,CH,Br+ Na* O-C(CH,), - CH,CH,—O — C (CH,),
() (CH,), C— Cl+Na* O CH,CH , - CH,CH, — O — C(CH,),

(c) Both (a) and (b)

(d) Neither (a) nor (b)

10. Which of the following is most reactive in nucleophilic addition reactions ? 1

(@) HCHO (b) CH4CHO

() CH,COCH, (d CH,COC,H,
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11.

12.

13.

14.

FfaRad o € S Uesiel e TR T8 o 8 2

(@) CH,~CHO (b)

©) (d CH,COCH,

SAPHT BA —> 2B 3 fore, arfifen 3+ Lk s w2 7

—~3 dJA -2 d[A
@ 3 o ® 3w

-1 d[A d[A
© 24l @+

ohHUT dedll o FHTTRad TTeIvT | & ShiF ITeh! ISR Afshadl ¥ Teg 8 ?
(a) STIIFhIA THhd (b) ST AT T T
(c) = HUM T (d) ufedra JAfefiehtor Jraeemd

T STSFATSITSH (T —1, 2-STEUHIA) wAfeTm (IV) T8¢ &1 93 8
(@) [Pt Cly(en)y (NO;),] (b) [Pt Cly(en),] (NOy),
(c) [Pt Cly(en), (NO4)INO, (d) [Pt (en)y (NO,),]CI,

iR (A) 3R %R (R) & 3ifera = @ s for e 8 | F=fafea foeedi d @
TT{Yeh ITYHR I 1 =4 HIT :

(a) (A) 3R (R) 31 97 & a1 (R), (A) i Tt = 2 |

() (A) IR (R) eHI &7 &, wAferd (R), (A) Hl & =men 181 2 |
© (A)"Eg, Al (R) 32 |
() (A) ITAE, oifehd (R) T2 |
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11. Which of the following does not give aldol condensation reaction ? 1

(a) CH,-CHO (b)

(© (d) CH,COCH,

12. For the reaction 3A — 2B, rate of reaction + d d]tg 1s equal to 1
=3 d[A] —2 d[A]
@ 5 g ®) 3 g
-1 d[A] 2d[A]
© 73 Tat @+ g

13. Which of the following characteristics of transition metals is associated
with their catalytic activity ? 1

(a) Paramagnetic nature (b) Colour of hydrated ions

(¢) High enthalpy of atomisation (d) Variable oxidation states

14. The formula of the complex dichloridobis (ethane —1, 2-diamine) platinum

(IV) nitrate is 1
(a) [Pt Cly(en), (NO;),] (b) [Pt Cly(en),] (NOy),
(c) [Pt Cly(en), (NO4)INO, (d) [Pt (en), (NO,),]CI,

Given below are two statements labelled as Assertion (A) and Reason (R).
Select the most appropriate answer from the options given below :

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

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

(¢) (A)is true, but (R) 1s false.
(d) (A) 1s false, but (R) is true.

56/2/1 {9 > P.T.O.



15. 3R (A) : TIERTT gTel Ush STUEET UTed # | 1
R (R) : TUERT €16 HieTerdl o SATUTI ¢ |

16. ARBUT (A) : IYd-319E 6 Figdl g W DTeAhdl gl 7 | 1
HR (R) : TIHT T T AT $oh18 STRIAH § FRIaemt of ST aTel 3R] <l T o
ST 2 |
17. ARBYT (A) : B FEHAY dcd 2 | 1

RN (R) : S0 T ot 37w § d-hefeh ot aid & & |

18. 3RheA (A) : FARTAA S oiT H SHTISITAT T AR TR STTEH B 8 | 1
SR (R) : C-Cl 376e sl ot § C-1 37mae i 31may Tdedt 7 gt 8 |

gis -9

19. 25 °C W g 59 X 3 g g9 Y & 979 <« shAS: 120 mm Hg 37 160 mm Hg ¥ |
Ife X 3R Y & 9™ Al bl fHelTent Teh T3l foretae s Sran 8, af foetas 1 arsy
9 URehfoTd hITT | 2

20. (a) U dRT: 2x1
() TR T S Tt HE erafy § fRr fave yeR e g |
(i) IYA- T ATeTehedl o TR Fafor § foy g (DC) wged & <t et

2|
FY
(b) Tk ITEL0 Aled U Bt 1 TG HifT | wrerfires 3 d=mres Sefi 6l gor
T3 AA S T AN G ? 2

56/2/1



15.

16.

17.

18.

19.

20.

Assertion (A) : Osmotic pressure is a colligative property.

Reason (R) : Osmotic pressure is proportional to the molality. 1

Assertion (A) : Conductivity decreases with decrease in concentration of
electrolyte. 1

Reason (R) : Number of ions per unit volume that carry the current in a
solution decreases on dilution.

Assertion (A) : Copper is a non-transition element. 1

Reason (R) : Copper has completely filled d-orbitals in its ground state.

Assertion (A) : Nucleophilic substitution of iodoethane is easier than
chloroethane. 1

Reason (R) : Bond enthalpy of C-I bond is less than that of C-C/ bond.

SECTION - B

The vapour pressure of pure liquid X and pure liquid Y at 25 °C are 120
mm Hg and 160 mm Hg respectively. If equal moles of X and Y are mixed
to form an ideal solution, calculate the vapour pressure of the solution. 2

(a) Give reasons : 2x1
(1) Mercury cell delivers a constant potential during its life time.

(1) In the experimental determination of electrolytic conductance,
Direct Current (DC) is not used.

OR

(b) Define fuel cell with an example. What advantages do the fuel cells

have over primary and secondary batteries ? 2

56/2/1 {1 > P.T.O.



21. (a) 39 A B &= fgdfa $ife o srenmierehl & &9 2ia1 € | 3fe A b @igan
o T SR € ST At B <k fmien E1H o S O o ST ae 2 2x1

(b) T ICTELT Gled SeH YW hife 3rhfspan ht uftums forRaw |

22. (a) T=fciReaad = o1ms 9t v am fafaw 2x1
(i) [Co(NHg);(ONO)]**
(i) K,[NiCl,]
31
(b) () hIcic Hepel I 2 ? Teh IRV ST |
(i) FHAEH Teped 1 & ? Teh 3T ST | 2x1

23. fmafaRaa srfufsranett 4 afvrfea Tomaftes e fafeay 2x1
(a) TSHR-ImA fafsRan
(b) afafafers s o1 Hifeem

24. T=faRad s 31ftrerdd e =7on | i 2x1
(a) CHBCNQCHB—(”J—CHB
0
(b) q
25. DNA 3T RNA = A& 1 37 faifgu | 1x2
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21. (a)
(b)
22. (a)
(b)

23. Write the chemical equation involved in the following reactions :

(a)

The conversion of molecule A to B followed second order kinetics. If

concentration of A increased to three times, how will it affect the rate

of formation of B ?

Define Pseudo first order reaction with an example.

Write the IUPAC names of the following :
(i)  [Co(NHy)5(ONO)]**
i) K,[NiCl,]

OR

(1) What is a chelate complex ? Give one example.

(11)) What are heteroleptic complexes ? Give one example.

Reimer-Tiemann reaction

(b) Acetylation of Salicylic acid

24. Do the following conversions in not more than two steps :

(a)

(b)

CH,CN to CH, — C — CH,
[
0

25. Write two differences between DNA and RNA.

56/2/1
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Qug - T

26. (a) (1) T=feaRaa srfufern & wrifafy fafae 2+1
2CH3CH2OH%3+K>CH3—CH2—O—CH2—CH3+H20
(i) oI AT -TSIRIATS 9T g STfoad Bl B STaifeh Wq-ATg2hHIeT el ?
GECH]
(b) BT I 3x1

() uFEE H CH,CURSA AICI, < e Sifufsrn i St 2 7

(ii) HHTe T Na,Cr,0./H' g1 et fopar St @ 2

(ili) (CHg),; C— OH %I 573 KW Cu % H1¢ T fohan Srar @ 2
3T IR o FHYA T qErES et fafau |

27. Tr=fciRea # 9 forgi o < ST T 3x1

(a) CzH,, 1 S &1 GHIEE Is0ct TS bl WHT H Tehed HHIFAR Alfieh C H, Cl
qag?

(b) Tr=fafed M6 w1 Sy 2 AR % uld & g3 SATRARiear % s |
Safedd i
2-STHIU=A, 1-SIHIU=H, 2-5TH1-2-HieegeH

(c)  ITTAT- qAT HT-TUTEITST Shl ITUETT U -STESAIIS( 1 bl TTeTTeh 3= i1 BT & ?

(d) Tr=faRgad A 3 B < vg=m Hife

H,O
Mg > A 2 > B
[k TAT

28. TH o hife ht 3fafshan & 50% ot 84 & 300 K W 30 e &ra 8 37 320 K™
10 e e0Td @ | SATeRan < fore |iskarmt 3t (E,) Thepierd i |

[R = 8.314 JKmol ] 3
[fea @ : log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021]
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SECTION - C

26. (a) (1) Write the mechanism of the following reaction : 2+1
+

2CH,CH,OH %) CH; - CH, - O - CH, - CH; + H,0

(11) Why ortho-nitrophenol is steam volatile while para-nitrophenol is
not ?

OR
(b) What happens when
(i)  Anisole is treated with CH4Cl/anhydrous AICl, ? 3x1

(ii) Phenol is oxidised with Na,Cr,0-/H" ?
(i) (CHg)3 C— OH is heated with Cu/573 K ?

Write chemical equation in support of your answer.

27. Answer any 3 of the following : 3x1
(a) Which isomer of C;H,, gives a single monochloro compound C,HyCl/
in bright sunlight ?
(b) Arrange the following compounds in increasing order of reactivity
towards Sy2 reaction :
2-Bromopentane, 1-Bromopentane, 2-Bromo-2-methylbutane

(¢c) Why p-dichlorobenzene has higher melting point than those of ortho-

and meta-isomers ?

(d) Identify A and B in the following :

H,O
Mg > A 2 > B
Dry ether

28. A first order reaction is 50% complete in 30 minutes at 300 K and in

10 minutes at 320 K. Calculate activation energy (E,) for the reaction.
[R=28.314 J K1 mol] 3
[Given : log 2 =0.3010, log 3 =0.4771, log 4 = 0.6021]

56/2/1 {15 > P.T.O.



29. F - CH, — COOH (HIeR g&5HM = 78 g mol™!) % 19.5 g %! 500 g ST H €It W
femteh § 1°C %1 3fawHA ¢@1 ™1 | F — CH, — COOH % foTu feris=—#m aftehfera
i |

[fea 2 : 51t % forw K, = 1.86 K kg mol-1]. 3

30. (a) [Co(en),Cl,]** o tfirdta gwreRa =Y | [Co(en),Cly] >t 1 S | AT
AT AU oI el & X Fi 2 2+1

(b) [CoF ] 1 Hehtu e Fraieh1y sFaER feTha |
[fe=m 2 & Co =T TRHTY] ShHTh = 27]

T ug - g
frferiaa e, e Tid T97 8 | Fgeee %1 aaiges 9oy 3R fou e e i +
I G ;

31. TS I T RS h ferId-oTTeTehdl 3= B & HRT HreH-ATedsH g
ey ufeeEel 3R HH # gfad & S 7 | 31a: I 3 AiresunE S8 HCN,
NaHSO,, Uehigia, AT Fea=ii 3TN M=K SAfepwishi & @ AR A0S
HAWTRATE gd & | hIHT bl ruen Ufeserss 7y sledinto it gru @l |
HAiihd & WA 2 | Hrelfeaicish 37T HT hleie Tqg Ufceagel 3 A 6
SATHfoRaTE TET a1 @ | FETfaaicrs 3 Ueehlaiall Td HAUhM 3T T BT § 6!
31fereh T B & |

ffefaa yeat & s &

(a) S T Ulcegiss I HCI 1 sufeufa # Ueenigial s 3o & @y srffsean
T g a1 FfHa Iaarg o1 A feaRaw | 1

(b) RIS <t G H HIiferafcTh 37T T Yaet 317 9l BT & ? 1

56/2/1



29. When 19.5 g of F — CH, — COOH (Molar mass = 78 g mol™!), is dissolved in

500 g of water, the depression in freezing point is observed to be 1°C.
Calculate the degree of dissociation of F — CH, — COOH.

[Given : K for water = 1.86 K kg mol™] 3

30. (a) Draw the geometrical isomers of [Co(en)2Clz]2+. Which geometrical

1somer of [Co(en)zCl2]2+ 1s not optically active and why ? 2+1
(b) Write the hybridisation and magnetic behaviour of [CoFy] 3,

[Given : Atomic number of Co = 27]

SECTION -D

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

31. The carbon — oxygen double bond is polarised in aldehydes and ketones
due to higher electronegativity of oxygen relative to carbon. Therefore
they wundergo nucleophilic addition reactions with a number of
nucleophiles such as HCN, NaHSO,, alcohols, ammonia derivatives and

Grignard reagents. Aldehydes are easily oxidised by mild oxidising agents
as compared to ketones. The carbonyl group of carboxylic acid does not
give reactions of aldehydes and ketones. Carboxylic acids are considerably
more acidic than alcohols and most of simple phenols.

Answer the following :

(a) Write the name of the product when an aldehyde reacts with excess
alcohol in presence of dry HCI. 1

(b) Why carboxylic acid is a stronger acid than phenol ? 1

56/2/1 {11 > P.T.O.



© (@ f=fefeaa fiesi 1 CH MgBr % 3fd 3! stfufsramsficiar & sgd 5w 4
R HIfT :
CH,CHO, (CH,),C - C — CH,, CH, - C - CH,

| I
0 0)

(i) YA 3 I fadie s o fore vamrfes whe faflay | 2x1
JAYAT
(c) Tm=faRaa # gea 3ce fofiau

[Ag(NH;),]"
@ ¥ |

H,NCONHNH,
(ii) > 2x1

32. HIEIEIELE, YUl FUh Ufcease 3T hieH B & | 3¢ dohtge ft Hed & | 37 aoft
HIETRIS! bl Sl Hich fIera T el Tyertes 1 afad  d 8, o=l whu
HEd § | TS, SN fob TaAeTiEt o fofu ot o1 Iq@ € €, WIE o ScsTTEed 8 e
BT § | TIaIfim SR & sravars Temee WIsasRe & | M oV 371 o 95e1h §

3 ShauiEt # fafi= dwmTenss W i fransti o1 gdifed od 8 | foerfiat i w4
31T T BT 91 & |
Freaferfea & s &S
(a) ToIhIE 1 U=TUEIe, BTsgaaeiudia o dner tfufshen 7€ wtar & | 98 = 3fa
FHAT R ? 1
(b) Toeftm C 1 gar stk o wiva =i Tt fomen S gehar 8 2 1
(c) W & wafia frferiaa 6 ufem fafey
() U=IES 9g
(ii)  ferepeiemto 2x1
YT

(c) whrETEI3Sel O Hate ffaRga i i fafaw
() W
() TAEHIGSH qY 2x1
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(¢) (1) Arrange the following compounds in increasing order of their
reactivity towards CH;MgBr :

CH,CHO, (CH,),C — C — CH,, CH, — C — CH,
|| [
0 0

(1) Write a chemical test to distinguish between propanal and
propanone. 2x1

OR
(¢) Write the main product in the following :

[Ag(NH,),]*
) N

H,NCONHNH,
(ii) > 2x1

32. Carbohydrates are optically active polyhydroxy aldehydes and ketones.
They are also called saccharides. All those carbohydrates which reduce
Fehling’s solution and Tollen’s reagent are referred to as reducing sugars.
Glucose, the most important source of energy for mammals, is obtained by
the hydrolysis of starch. Vitamins are accessory food factors required in
the diet. Proteins are the polymers of a-amino acids and perform various
structural and dynamic functions in the organisms. Deficiency of vitamins
leads to many diseases.

Answer the following :

(a) The penta-acetate of glucose does not react with Hydroxylamine.
What does it indicate ?

(b) Why cannot vitamin C be stored in our body ?
(¢) Define the following as related to proteins :
(1) Peptide linkage
(11) Denaturation 2x1
OR
(¢) Define the following as related to carbohydrates :
(1) Anomers

(1) Glycosidic linkage 2x1

56/2/1 P.T.O.



33. (a)

(b)

34. (a)

56/2/1

gis -g

() F=faRed = s dfe 3+2

(i) Mn3*/ Mn2* g9 & fau Ee &1 79 Cr3t/ Cr2* & 9 € s5q 3114
YT BT 2 |
(i) el foerm § Sc3 T g Jafe Tis* ofiA 8 |
(iii) fderag Stfaientor STaeensii o foeqd e Yehid #d & |
) MnO, & KMnO, % o= & g temafes aefter fafian |
31

(1) fr=faRaa & wro fafau 2+2+1

(i)  EshHor gy frsmqgd s § |

(i) Ce4* T UoieT HieeliehTeh 2 |
(D) TSt R UfekeTaei o THIE T Ueh T 3 Ush 3 ferfaa |
(11 fr=fefaa smafes axfiertor s quf hHifve :

Cr,07 + 20H" —

I RGN : 3+2

() Faf W e geEeh gieemm sfifenet d anyf w dw
fréares g1 2 iRt oft Yfaefia Trgdientor g a9 A § HeHTsE el
g |

(i) Sefe foerm § (CH,),N 1 31der (CH,), NH 3tferes s gt 2 |

(iii) Ufeenet Betrgel i IHI-31TeeH g Tl Wi & fowem o forg
It fafr i 2 |

(A1) Freferfeaa o affrfera st forfae
() hifeer Wi gheqor
(i) fseer feTHse HReTwor
JAYAT



33. (a)
(b)

34. (a)

56/2/1
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SECTION - E
Account for the following : 3+2

(i) E°value for Mn®*/ Mn2* couple is much more positive than

that for Cr3*/ Cr2*.

(il) Sc3* is colourless whereas Ti?' is coloured in an aqueous
solution.

(111) Actinoids show wide range of oxidation states.
Write the chemical equations for the preparation of KMnO,
from MnO,,.

OR
Account for the following : 2+2+1
(1) Transition metals form alloys.
(i) Ce*'is a strong oxidising agent.
Write one similarity and one difference between chemistry of
Lanthanoids and Actinoids.

Complete the following ionic equation :

Cr,07 + 20H —

Give reasons : 3+2

(1) Aniline on nitration gives good amount of m-nitroaniline,
though — NH, group 1s o/p directing in electrophilic
substitution reactions.

(i) (CH,), NH 1s more basic than (CHj)3N in an aqueous
solution.

(111) Ammonolysis of alkyl halides is not a good method to
prepare pure primary amines.

Write the reaction involved in the following :
(1) Carbyl amine test
(11) Gabriel phthalimide synthesis

OR

<D P.T.O.



M) () F=fafes sfafrnatid A, B 3t C 6 e fofau 3+1+1

H,0/H* _ NH
@) SV LN Wi SNy
A
NaNO,+HCI  C,H,OH
(i) Fe/HCI S 2 . B 2115 . C
273 K

D) Ufreha Hrge-shrees srffsran s & ¢t 8 2
(111 fr=faRad = 37k FaUATHI & dgd HH T AR hHIfT :

C,H.OH, C,H.NH,, (C,H,),N

35. (a) 2 x 10~3 M AATgh A <hl TTeTehdT 8 x 1075 S cm~! B | Afe AYHTEH 37+
T8 A0 1 HH 404 S cm?mol ! 2 Tl SEeh! HITR FTeTehal Td feriom — AEM
giehferd I | 3+2

(b) 298 K< g8 1fufsrn & few A Go 3t log K uftenfera Sifse -
Nig) + 2Ang(aq) ) Ni2+(aq) +2Ag

fear e Eogony =— 025V, EQ 4\, =+0.80 V

1F = 96500 C mol1L.

56/2/1 @



(b)

35. (a)
(b)
56/2/1

(I)  Write the structures of A, B and C in the following reactions :

3+1+1
H,0/H* NH
@) SV LA W SNy
A
NaNO,+HC! C,H-OH
(i) Fe/HCI ;A 2 . B 215 . C
273 K

(II) Why aniline does not undergo Friedal-Crafts reaction ?
(IIT) Arrange the following in increasing order of their boiling point :

C,H.OH, C,H.NH,, (C,H,),N

Conductivity of 2 x 1072 M methanoic acid is 8 x 10 S cm™L.

Calculate its molar conductivity and degree of dissociation if /\r(;1 for

methanoic acid is 404 S cmZmol-1L. 3+2

Calculate the A G° and log K_ for the given reaction at 298 K :
Given : EONi2+/Ni =—-025V, Ezg+/Ag =+0.80 V

1F = 96500 C molL.
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