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GENERAL INSTRUCTIONS :

Read the following instructions carefully and follow them :

(1)

(1)

(iii)

(iv)

()

(vi)

(vit)

This question paper contains 33 questions. All questions are
compulsory.

Question paper is divided into FIVE sections — Section A, B, C, D
and E.

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

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

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

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

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

(viit) There is no overall choice given in the question paper. However, an

(ix)

(%)

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

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

1.  Which of the following species can act as the strongest base ?

(A) OH- (B) C4H,0"

(C) RO~ D)

56/5/2/22
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2.  Auto-oxidation of chloroform in air and light produces a poisonous gas

known as
(A) Phosphine (B) Mustard gas
(C) Phosgene (D) Tear gas

3. Isotonic solutions have the same
(A) density
(B) refractive index
(C) osmotic pressure

(D) volume

4. The specific sequence in which amino acids are arranged in a protein is

called its

(A) Primary structure
(B) Secondary structure
(C) Tertiary structure

(D) Quaternary structure

5. Transition metals are known to make interstitial compounds. Formation

of interstitial compounds makes the transition metal
(A) more hard (B) more soft

(C) more ductile (D) more metallic

56/5/2/22 5 P.T.O.



6. &g AR HITR AR

Ar—-Ny X~ HBr Ay Br+N,
Cu?{ﬁ

(A) BIHEF siAmTsS et tffran
(B) fsreet Afetrrss Teetor

(C) whifsiet THH 3rffsha

(D) T AR

7. fomm 3 =m sl A, B, C 3R D @Rt 379 sH1: CH,CH = CH,,, CH,CH,CH = CH,,
CH,CH = CH - CH, 31K (CH,),, C = CH,, fotan 3R 37eh1 geftaeh sgfeet Ueshlaiel |
FITAT i T T FhT | 3T Tedieh Ueshid WX 30 IIa STordiiet JTFfsham < |
TR WA H ¥ Fifesd THomT ¢ JTefl W@l 8
A A B) B
€ C D) D

8. KCI faera o fofu afue gk s I8 A gC foh I8 quta: Tt 8, 8

A 1 B) 2
(©) 0.5 D) 1.5

9.  TIH UIeR ATeTehdl Ud ATAhdl QM1 ol THTEd LT & | ST IR AIehill 31 T9TE & :

(A) AT o H1Y Wil STeTshdl Tl § STeieh STefehdl 9Gd! & |

(B) AT % T UIeR ATeishdl S@d! & STfeh aTetehdl T & |
(C) T & ST e T |
(D) T o HI G 9 & |
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6. The correct name of the given reaction is

Ar-Ny, X~___HBr Ay Br+N,
Cu powder

(A) Hoffmann Bromamide degradation reaction.
(B) Gabriel Phthalimide synthesis
(C) Carbyl amine reaction

(D) Gatterman reaction

7. Visha took 4 test-tubes namely A, B, C & D containing CH;CH = CH,,
CH4,CH,CH = CH,, CH;CH = CH — CH4 and (CH;),C = CH,, respectively
and tried to convert them into tertbutylalcohol. She carried out acid

catalysed hydration reaction on every alkene. Out of the four test-tubes,
the one which will give desired result is

A) A B) B
© C D) D

8. Van’t Hoff factor for KCI solution assuming the complete dissociation is
A 1 B) 2
(C) 0.5 D) 1.5

9. Dilution affects both molar conductivity as well as conductivity. Effect of
dilution on both is

(A) molar conductivity decreases whereas conductivity increases on
dilution.

(B) molar conductivity increases whereas conductivity decreases on
dilution.

(C) both decrease with dilution.
(D) both increase with dilution.

56/5/2/22 7 P.T.O.



10. et (Setueh) o o9 |1 Bt T gl & 2
A) TS (B) wR ot

(C) fe Herrh ¥ (D) T8

11. o= 3rpeni & @ foram anes & fafed C-uwmm) et 8 2

@ (ID)
(1II) Iv)
A) I 11, III (B) 1L III, IV
(©) L IL IIIL, IV (D) LI, 1V

12. fufrar A + 2B - C + D & ferw srfufspan shirspife 2 -
(A) AH1
(B) B2
(C) wmfeR T <At ST wehelt Fifer ARfRaT Hife TwTens ' @ faifa@ HimE 7 |

D) 3
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10. Which of the following cell is used in inverter ?

(A) Fuel cell (B) Mercury cell

(C) Lead storage cell (D) Dry cell

11. In which of the following molecules, C atom marked with asterisk is chiral ?

@) 1)

(1II) Iv)

A L II, III B) II, III, IV
©) LIIIIL IV (D) L IIIL IV

12. For the reaction A + 2B — C + D. The order of the reaction is

(A) 1 with respect to A

(B) 2 with respect to B

(C) can’t be predicted as order is determined experimentally.

D) 3

56/5/2/22 9 P.T.O.



TR AT 13 8 16 % o1, < e feu 71T & — 5 ek 1 ST (A) e gl ol
%W (R) g 3ifeha feoham T2 2 | 39 w1 o Tl ST A= fegu T ret (A), (B), (C) 3iR
(D) | T TR G :

(A) FHYA (A) IR HRY (R) QT HE & ST HAY (R), ST (A) sh1 HEl ==

HATE |

(B) AR (A) 3R HROT (R) THT Hal §, T HRU (R), 3R (A) FHi Tgt

S| T8l T 8 |

(C) AfTHeH (A) TE 8, T BRI (R) TTeAd & |

(D) AR (A) TeAd &, Tg BT (R) & 7 |

13. APHY (A) : p-AEBHIA hl GoHT U p-HATFRAIh I TeeTal 37 & |
HROT(R)  : W g +] THTE ST § Seieh H18gl 998 —] THTE Rhidm 2 |

14. AR (A) : S, 2 TR T forame o1 Ufaetim Jierd 2ra 2 |
R (R) + STRYTRAT STsiTohera o 0T o |1 STE a2 |

15. faT (A) : Forelt s wife <t arfufsran & oo am ferges s sifufsear o <
SHTEAl FHH Bl & |
SR (R) @ I hite 1 affspan 8, stfufsren o srfufsransti <t wgar w fafk
TEHE@R |
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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 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) : p-methoxyphenol is a stronger acid than p-nitrophenol.

Reason (R) : Methoxy group shows +I effect whereas nitro group

shows —I effect.

14. Assertion (A) : Inversion of configuration is observed in S 2 reaction.

Reason (R) : The reaction proceeds with the formation of carbocation.

15. Assertion (A) : The units of rate constant of a zero order reaction and

rate of reaction are the same.

Reason (R) : In zero order reaction, the rate of reaction is independent

of the concentration of reactants.

56/5/2/22 11 P.T.O.



16.

17.

18.

19.

20.

21.

AMHYF (A) : Zr 3R HF 1 1T a9 qem] Bremd § |
SR (R) : I8 IS 37T o R 7 |

Wig -9
Trferfaa uel w1 afenfya i -
(a) TS 1 AgasTaEeH i fgedta fem
(b) wERO

0.2 mol Li~! KC! foe@a & R T Ush =Tetehdl et 1 Ifelier 200 Q 7 | Afe 36 Tt 1
Jfe 0.05 mol Li! KC! foe@a 9 W 620 Q &1 a1 0.05 mol Li~! KC! faem=m i
ITAhAl Td HIGR FTerhdl IR it | 0.2 mol L1 KCI fac= i =metehar
0.0248 S cm™1% |

TITST foh wow ehife sht SAMTsRam | 99% TfuTsham qul g H oM T8 90% 3Tfulsham qui
B H 0 91 99 | @1 8l 8 | (log 10 = 1)

(a) T EUT=T A= KIS
()  rEgE | U
(i) e @ $HfE
3T
(b) () STEEfE THA 3R YT F e s o fore emafies wdeor fafaw |
(ii) A SETSIEH FANES 1 KI o &1 3A1hd oy I W Hidd 3emg
foRam |

ffeiaa shUSTT sl AHRhSE TR SRHhUSE | fiehd iy :

N N N N
aclsl, cdaclsl, Iefehlst, Hicclsl
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16.

17.

18.

19.

20.

21.

Assertion (A) : Zr and Hf are of almost similar atomic radii.

Reason (R) : Thisis due to Lanthanoid contraction.

SECTION - B
Define the following terms : 2
(a) Faraday’s second law of electrolysis

(b) Corrosion

Resistance of a conductivity cell filled with 0.2 mol L} KCI solution is
200 Q. If the resistance of the same cell when filled with 0.05 mol L1 KCI
solution is 620 Q, calculate the conductivity and molar conductivity of
0.05 mol L KCI solution. The conductivity of 0.2 mol Li! KCI solution is
0.0248 S cm™L. 2

Show that in case of a first order reaction, the time taken for completion
of 99% reaction is twice the time required for 90% completion of the

reaction. (log 10 =1) 2

(a) Carry out the following conversions :
(1) Nitrobenzene to Aniline 1
(11) Aniline to Phenol 1
OR
(b) (1) Write a chemical test to distinguish between Dimethyl amine
and Ethanamine. 1

(1) Write the product formed when benzene diazonium chloride is
treated with KI. 1

Classify the following sugars into monosaccharides and disaccharides : 2

Fructose, Lactose, Glucose, Maltose

56/5/2/22 13 P.T.O.



22.

23.

24.

25.

26.

TquS -
FreferRea srfifsranati & sTuféra qea 3are o1 a1 g 1x3
(a) U I A HHITRE FHIEE o 1 AR TG ST e |

(b) T TR A ohl IR H - 1-37 T TAASH |

(c) TSI i S STeT = |1y Afrfeha |

C,HN 31foeres g1 oot fepell Affres X 74 C HS0,Cl % @ Jfshan shish weh & H
ferera 3 feam | X it gg=m T 3R Iaarg 1 31 g ff v H am S | weg
rfufsran ferRaw | 3

a9 H 300 K & 320 K T Jfg S TR et 31iafora w1 o feties =R 1 &1 311 & |
39 31fufshan & fow aferaror ot 6t oM AT | 3
[log 2 = 0.30, log 4 = 0.60, 2.303 R =19.15 J K1mol]

frferfaa srerseEre et & 318 J H ¢ Hf T fotfe @18 i) -

(a) Ky[Fe(CN)]

(b)  [Pt(en),CL,]2*

(© [Co(NHy),CI(ONO)]CI

(d) [Zn(OH),J* 1x3

frefafad yerew srfwfsran & gea el 6t ST s e 1x3

[Ag(NHz)o]* OH™

(a)

NaOlIl

A\ 4

(b)

NaCN/HCI
(c) >

56/5/2/22 14



SECTION - C
22. Give the structure of the major product expected from the following
reactions : 1x3
(a) Reaction of Ethanal with methyl-magnesium bromide followed by
hydrolysis.
(b) Hydration of But-1-ene in the presence of dilute sulphuric acid.

(¢) Reaction of phenol with bromine water.

23. A compound X’ with molecular formula C;HgN reacts with C;H,SO,CI to
give a solid, insoluble in alkali. Identify X’ and give the IUPAC name of

the product. Write the reaction involved. 3

24. The rate constant of a reaction quadruples when the temperature changes

from 300 K to 320 K. Calculate the activation energy for this reaction.
[log 2 = 0.30, log 4 = 0.60, 2.303 R = 19.15 J K~ mol™] 3

25. Write IUPAC names of the following coordination compounds : (any three)
(a) Kj[Fe(CN)(]

()  [Pt(en),Cl,]2*
(© [Co(NH,),CI(ONO)]CI
d) [Zn(OH)]* 1x3

26. Draw the structures of major product(s) in each of the following reactions :
1x3

[Ag(NHg)o]* OH™

(a)
NaOlIl
(b) >
NaCN/HCI
(c) >

56/5/2/22 15 P.T.O.



27. ﬁﬂ%’i@ﬁﬁﬁ%emfﬁqmaﬁﬁﬁz 3
Ni(s) + 2Ag*(0.01 M) —> Ni2* (0.1 M) + 2Ag(s)
femmn g B =1.05V,log10=1

28. f=faRed & fow o difse 1x3
(a) &eehd, NaCN & T 1fferan ot ARATEe 3R AHERAES aFl i
FWE |

(b) BANGA TEFY & AR ufereme st T8 w1 |
() ST FARTTES Sy 1 JAHTSHAT AT S |

CLc|
ffeRaa o e-3menid T § | 568 i earEe afeu 7R fou T e o ST i |

29. THT @1 T g fob 89N WIS H % hraif-eh AMeh] bl STEIvhal F&d AT H Eil § 9y
3eh! hHT o RN TR T &1 Id & | 37 ANfrehi ot foefom wved & | stfrestar foerfomt
ST YA BN IR gRT 21 fehan ST Feha wifeh Tier i @l forerfm 1 Sveisor ot
Tohd &, 3T0: 35 STETIh TER HR THT 1 8 | T STTERA o Sl gan fog
I B TaeTfiT sl 301 L Hehd & | HHTIG: AR SRR § et foerfis Iuetey
&d & | foerfim (Vitamine)i‘ﬁ?l@rf—%l?ﬂ (vital) + THH (amine)ﬁﬂ@ﬁb_{a?[%, Fifh
T H 9EE Y AMfen] § UHAT O AT | S qU1 997 H {ooredT o SR Wi
I Tl HHRI | afiehd fohal T & — T forerd foreTfim e 5ia1 o oo ot |

frferad At o 3T T

(a) TorTfim B shiqaum g ? 1
(b) 39 faerfim o1 T SaTse ekl il 8 Wa & Yep S h AR A g eI e | 1
(¢ Foefitfewn fra faafim & wuft @ 2 s 2 7 59 faerfim 3 < 9 fafae | 2
Jgan
(c) BAR IRR ¥ foeiftd C 1 dfara o1 21 fohal ST &ehal & 7 36 ToeIftA <l el &
B aTet T T 7 FATsy, | 2
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27. Calculate the emf of the following cell : 3

Ni(s) + 2Ag*(0.01 M) —> Ni?* (0.1 M) + 2Ag(s)
Given that E2,; =1.056 V,log 10=1

28. Account for the following : 1x3
(a) Haloalkanes react with NaCN to form both cyanides and isocyanides.
(b) Haloarenes do not undergo nucleophilic substitution reaction easily.

(c) Benzyl chloride gives Sy1 reaction.

SECTION -D

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

29. Certain organic compounds are required in small amounts in our diet but
their deficiency causes specific disease. These compounds are called
vitamins. Most of the vitamins cannot be synthesized in our body but
plants can synthesize almost all of them. So they are considered as
essential food factors. However, the bacteria of the gut can produce some
of the vitamins required by us. All the vitamins are generally available in
our diet. The term ‘vitamin’ was coined from the words vital + amine,
since the earlier identified compounds had amino group. Vitamins are
classified into two groups depending upon their solubility in water or fat
namely-fat soluble vitamins and water soluble vitamins.

Answer the following questions :

(a) What is the other name of vitamin B ? 1

(b) Name the vitamin whose deficiency causes increased blood clotting time. 1

(¢) Xerophthalmia is caused by the deficiency of which vitamin ? Give

two sources of this vitamin. 2
OR
(¢) Why can’t vitamin C be stored in our body ? Name the disease caused
by the deficiency of this vitamin. 2

56/5/2/22 17 P.T.O.



30. Uh Hpol U hatd T § ¢ Tt ferrugi i Afe 37 A9t & gotared Jel afgd gl
forerm STTe it Shegfier oY) ot SUTRA HTarST <hi SHeh! HTerefiehon G&a ad & | 36 TR
THA T ST Ieh T W T oI o I o SUSK BIAT &, AT gl €Tg I T
TS 37 3eh! B U foTTugi = 31T % I o SeR 3IT 2 | $9 W 16T, AfS geehi
% AT ST AN I & A1 Hpel bl G Had & | AT, GIfeh TUaT RoTfieh
TepeA o ToTU, TICehi o STTATT <1 INT TH-T HEe UX TSN o &L BT 2 |

TR FET1 W e Frefafad st @ 3w e

(a) WA fomTug 1 Uh I ¢ gU TiTfiyd Hifr | 1
(b) [Co(NH,),CI]SO, 3R [Co(NH,),SO,]CI % g fehH YehR shi FHTSISIT GRI1S
TR 1
(c) hIole JuTd o1 aienfiyd T | g Tpet o TATRICT 1l TTfrd ohidT & 2 2
Y
(©)  Nay[Cr(C,0,),] H HIftRm hi IJuHgHANSH Tl Td ATl el Hd
HITTC | 2
Qg -¢

31. (a) UH HEH A (A) @ e CyH, 0 § 2, 4-DNP == &[T &,
I ToreTa 1 STITod Shidl & AT ShISTRI STRTRAT <1 2 | Yoel AT ohiul 1T

T8 1, 2-SHSTShIaTa [ Teh 3TFT STAT & |
(i) Aifies (A) =1 wE=TY 3R $8e1 [UPAC A fetf |
(ii) AR (A) =t AAfHfsRn foflew
(1) 2, 4-STEATEE GRS o 1Y 3T
(2) i faomm & Ty
(iii) A (A) 1 TR feftge e I8 Shiasm Afifsran ear 2 | 2+2+1

YT
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30. The oxidation number of the central atom in a complex is defined as the
charge it would carry if all the ligands are removed along with the
electron pairs that are shared with the central atom. Similarly the charge
on the complex is the sum of the charges of the constituent parts i.e. the
sum of the charges on the central metal ion and its surrounding ligands.
Based on this, the complex is called neutral if the sum of the charges of
the constituents is equal to zero. However, for an anion or cationic
complex, the sum of the charges of the constituents is equal to the charge
on the coordination sphere.

Based on the above information, answer the following questions :

(a) Define ambidentate ligand with an example. 1

(b) What type of isomerism is shown by [Co(NH,4),CI/]SO, and
[Co(NH,);SO,]CI ? 1

(¢) Define Chelate effect. How it affects the stability of complex ? 2

OR

(¢) Find the coordination number and oxidation state of chromium in

Na;[Cr(C,05]. 2
SECTION - E

31. (a) An organic compound (A) with the molecular formula C4H,,0 forms

2, 4-DNP derivative, reduces Fehling solution and undergoes
Cannizzaro reaction. On vigorous oxidation, it gives 1, 2-benzene
dicarboxylic acid.

(1) Identify the compound (A) and write its IUPAC name.
(1) Write the reaction of compound (A) with

(1) 2, 4-Dinitrophenyl hydrazine and

(2) Fehling solution

(i11) Write the equation of compound (A) when it undergoes
Cannizzaro reaction. 2+2+1

OR

56/5/2/22 19 P.T.O.



(b) () Fefaled s sro i : 1x2
(1) Ufceerze 3R A & 0BTSNSl T TWHTE AT BT 2 |

(2)  HISHI <hY UL UfceaTsS! ohi SATFIHTUT ST H & ST & |
(i) Tr=faiea s srafRm Hife 1x2

(1) TS, THITH 3R S=oi{cSaTss ohi ITeh! AR TSl AT TRt
o e wrecdt srirfshamsfierar 7 |

(2) SO, UHTeT 3R STSAfet SUT, TS Shi 3eh FaUHeh! o sgd shH 1 |
(iii) S=SIgeh 3TV Ud dralfceass  fovie shid o ot Te Totes wemr difsie | 1

32. frefefaa 4 9 fordi gt gl o IO ST 1x5

(a) Ce(IIl) I & Ce(IV) § SAiaefieha gl Sl & | feoqufi Shifsw |

(b) E°(Mn2*/Mn) —1.18 V & | iUy d-sdAfeh awdl shl gol H I8 AH 3

ST T & ?

(c) 3d — 2t < fere o 1 UM TATH = 7 TR R 2

(d) Hifsam shfic T STEclichd ST T T BT 8 ?

(e) Zn, Cd 3R Hg met 91qu &, HT ?

(f) wHTE A HC! <R Sufefa 3 i =& femarn wrar 2 2

(z) TshRHU oAl (UTgaN) % e STieEEe AR B @ Sl 3= Sl
IFeH! /3l Bl & | R R |
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(b)

(1) Account for the following : 1x2

(1) The alpha (0)-hydrogens of aldehydes and ketones are

acidic in nature.

(2) Oxidation of aldehydes is easier than ketones.

(1) Arrange the following in : 1x2

(1) Decreasing reactivity towards nucleophilic addition

reaction propanal, acetone, benzaldehyde.
(2) Increasing order of boiling point :

Propane, Ethanol, Dimethylether, Propanal

(111) Give simple chemical test to distinguish between Benzoic acid

and Benzaldehyde. 1
32. Attempt any five of the following : 1x5
(a) Ce(II) 1s easily oxidised to Ce(IV). Comment.
() E°(Mn2*/Mn) is —1.18 V. Why is this value highly negative in
comparison to neighbouring d block elements ?
(¢) Which element of 3d series has lowest enthalpy of atomisation and
why ?
(d) What happens when sodium chromate is acidified ?
(e) Zn, Cd and Hg are soft metals. Why ?
(f) Why is permanganate titration not carried out in the presence of
HCI?
(g) The lower oxides of transition metals are basic whereas the highest
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are amphoteric/acidic. Give reason.
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33. (@) (1) 3M o ToEleld o1 & USuel ¥ 1.0 kg ST WU B | S 350 fohad TH
T TeTgehict (HIeR &M = 62 g mol) firet afer fereram =1 fauies

—2.8 °C BT | 91 o few K, 1.86 K kg - mol 1 7 | 3

(i) T — THiTH fasmr g Usee w9 form Yo o1 forrer e STan 2 |
HIT ST | 2

YAl

(b) (1) 750 mm Hg T W S T F6G2q 6 99.68 °C & | 500 g I § Fehamn

Teh1g (HIeR G = 342 g mol ™) fietrn e aifes 7)g 100 °C W Fa2H

A | (W%B%'IQ Kb =0.52 K kg mol™)

(i) &0 T SaTs 3T 3HehT IS Ueh gy foafau | 3+2
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33. (a) () Ishan’s automobile radiator is filled with 1.0 kg of water. How
many grams of ethylene glycol (Molar mass = 62 g mol~!) must
Ishan add to get the freezing point of the solution lowered to —

2.8 °C. K, for water is 1.86 K kg - mol L. 3

(11) What type of deviation from Raoult’s law is shown by ethanol

and acetone mixture ? Give reason. 2
OR

(b) (1) Boiling point of water at 750 mm Hg pressure is 99.68 °C. How

much sucrose (Molar mass = 342 g mol™}) is to be added to 500 g

of water such that it boils at 100 °C ? (K, for water =0.52 K kg
mol1).

(1) State Henry’s law and write its any one application. 3+2
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