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GENERAL INSTRUCTIONS :

Read the following instructions carefully and follow them :

()

(1)

(iii)

(iv)

)

(vi)

(vii)

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 1s no overall choice given in the question paper. However, an

(ix)

()

internal choice has been prouvided 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. 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

56/5/1/22
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2. g AukrRIHIESAm R

Ar - N; X~ _CuCN/KCN, Ar—CN +N,

(A) Quearr srffsma

(B) Tifsiuet Afeargs Herwor

(C) ehifsieTur= Jrfrfspan

(D) BIHHM siHTTSS feftentor arfirfsran

3. TfcIRad UehFl H 8 i |1 UeehlH 37T ISING STerdisH g i —s(o Ueehlgicl
ITied T ?
(A) CH,CH,CH = CH, (B) CH,CH = CH,

(C) CHy— CH=CH - CHj (D) (CH,),C = CH,

4. ITg 3R TR T FARBI o T TR gRT Icaifed faveft 719 7
(A) HIELH B) "y
(C) ThIESTH D) 21y (few) 7=

5. HeRHU UTqU ST AR ST o ToTu Hetdifd ST STd & | STarentil AMMeh] o &
T HHHUT GTqU BT 9 &
(A)  3rfereh w3 (B) 3tfereh et
(C) 3ifush a1 (D) Ffren efeereh
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2.  The correct name of the given reaction is

Ar— N}, X~ CuCN/KCN, Ar—CN +N,

(A) Sandmeyer’s reaction
(B) Gabriel Phthalimide synthesis
(C) Carbyl amine reaction

(D) Hoffmann bromamide degradation reaction

3. Out of the following alkenes, the one which will produce tertiary butyl

alcohol on acid catalysed hydration is
(A) CH4CH,CH = CH, (B) CH4;CH = CH,

(C) CH,- CH=CH - CH, (D) (CH,),C =CH,

4. Auto-oxidation of chloroform in air and light produces a poisonous gas

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

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

56/5/1/22 5 P.T.O.



6. gaIUEd foaer=al 1 g1d1 & 9uH
A) o (B) 3TaqHh

(C) U= Qe (D) I

7. Tfciad el § | I 91 3Tl 3died Hishd H e g3 o ?
A wRl A (B) H,- 0,3 &
©) =& (D) Ni-Cd &=

8. Toreft arfuferen o Sr&r srfirrder Y digar =R T wTE STt & @ rfufsRen 9 wers T
e ST 8 | AR R HIR &

(A) 25 B) 2.0

C) 15 (D) 0.5

9. o= 3tupati 4 & fered anes ¥ fafgaa C o] 1t & 2

) (1)

(1II) aIv)

A I, 11, 111 (B) L II, III, IV
(C) 1II, III, IV D) LI, 1V
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6. Isotonic solutions have the same
(A) density (B) refractive index

(C) osmotic pressure (D) volume

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

(A) Mercury cell (B) H, -0, fuel cell

(C) Dry cell (D) Ni-Cd cell

8. The rate of a reaction increases sixteen times when the concentration of

the reactant increases four times. The order of the reaction is
(A 25 B) 2.0

C) 1.5 (D) 0.5

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

D II)

(I11) Iv)

(A) T, 1L 101 @B) T, 11, II1, IV
(C) I, 111, IV (D) 1,1, IV

56/5/1/22 7 P.T.O.



10. fr=fafga 9 9 wa-d wfifis Tocaq &R 6 0@ HE H Tl § ?

(A) OH-
(B) CH,0~

(C) RO~

D)

11. TR0 STeTehdl Ud HIoK STefehdl g1 bl ITTed LT & | §HT 9T dehtvT s 99T fe

JhR 2 :
(A) I HTY GHI & ¢ |

(B) AT A QHI T & |

(C) I T T ATeTehdl Sl @ STelfeh HIeH TTeTehdl g2 & |

(D) TIH BT T ATThdT T2l § Tareh HeR ATershdl gg & |

12. Na,S0,10H,0 TR % e, 38 7i-d Y feh YUl ST 21 711 &, Sve 8 hIth &
@A 1 ®B) 3
©) 13 D) 2
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10. Which of the following species can act as the strongest base ?

(A) OH-
B) CgH,0~
(©) RO~
(D)

11. Dilution affects both conductivity as well as molar conductivity. Effect of
dilution on both is as follows :
(A) both increase with dilution.
(B) both decrease with dilution.

(C) conductivity increases whereas molar conductivity decreases on

dilution.

(D) conductivity decreases whereas molar conductivity increases on

dilution.

12. Van't Hoff factor for Na,SO,10H,O solution, assuming complete

1ionization is

@A 1
B) 3
©) 13
D) 2

56/5/1/22 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) FRYA (A) IR HRY (R) QFT HE & ST HAT (R), ST (A) 1 HEl e

HATE |

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

S T8l T 8 |

(C) AfHeH (A) TE 8, Tg BRI (R) TTeAd & |

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

13. AMHYF (A) : Zr TR Hf 1 & o 9] Beamd 8 |

SO (R) : I8 IS 3T & BRI 7 |

14. 3fReA (A) : forelt s wife 6t stfuferan & fow o ferges it sifufskan o &t
ShTEAT FHH Bl & |
SR (R) I hife shi sAtfsean ¥, rfifsran o srfufsrenati <t digar w ffk
TR R |

15. JARERIT (A) : Sy 2 vl # fomrme 1 wforemm Sfera g 2 |
%I (R) + STRYTRAT ShTsiTehera o 10T o |1 STE a2 |
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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) 1s false.

(D) Assertion (A) is false, but Reason (R) is true.

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

Reason (R) : Thisis due to Lanthanoid contraction.

14. 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.

15. Assertion (A) : Inversion of configuration is observed in Sy2 reaction.

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

56/5/1/22 11 P.T.O.



16. AMHYT (A) : p-ATSIEBHIA hl T T p-HATHRAE I TeeTal 37T & |
%I (R) : Terfeelt Tg +1 I ST & Sefh T8l TYg —I TTE RN 2 |

Qg -q
17. T8 HINT
(a) 3T W STATHT T hIcIUST 99 qen
(b) HUS T AYATTEH T T2 f= TS | 1x2
18. TAfaRad IehUsTl Sl AHIERUSS 3T SEHRUSS H Sfiehd Shifuy : 2

e, b, TaeE 3TN eS|

19. (a) T wuT=or = hifse

(i) T & Ut 1
(i) Ut & HETA 1
31T
(b) () STEAR THA 3R Y F fadie s o fore emafaes wdemor fafaw | 1
(i) o= SRS FARES HI KI o 91 Aiiehd fhy I = Hidd 3ce
fafaw | 1

20. TS foh T Wife ht ATLRAT H 99% ITTHIHAT U1 B H &1 T9I 90% IATHTsRAT qU1
B H T oTc] A 9 g1 21 @ | (log 10 = 1) 2

21. 0.2 mol L1 KC! foe=m & X §U Ueh ATetehdl e 1 Ufellgr 200 Q 7 | A 36t I 1
gfaligr 0.05 mol L KC! et 93 9 620 Q & a1 0.05 mol L~ KC! foerem <t
=TeTehdl Td HIel STefehdl Tiehfod shitse | 0.2 mol L1 KCI foere =1 areteharn
0.0248 S cm™1 % | 2
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16.

17.

18.

19.

20.

21.

56/5/1/22 13 P.T.O.

Assertion (A) : p-methoxyphenol is a stronger acid than p-nitrophenol.

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

shows —I effect.

SECTION -B
State :

(a) Kohlrausch law of independent migration of ions.

(b) Faraday’s first law of electrolysis. 1x2

Classify the following sugars into monosaccharides and disaccharides :

Galactose, Glucose, Lactose and Maltose

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

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

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)

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 L KCI
solution 1s 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~1,

2



22.

23.

24.

25.

26.

QUg -1

frferfga SudeaasT it & 3113  dt v H 9w fafa @5 dm) -
(@) [Co(NH,),CLNO,)]CI () [Ni(NH,)]CL,
© K,[Cr(C,0,),] ) [Co(en),Br,*

FreferRaa rfifshanati & sTuféra gea 3are o1 a1 G

(a) AT Shl A HHITRA THIES o T A SRAT TG STASTIeeH |
(b) T TR Tt i ITTRAfA H Y- 1-57 HT ST |

(c) hHTCT Sl S STeT o |1 AT sha |

freferRaa v siffsha o g 3caTel shi T SIS

[Ag(NHz)o]" OH™

(a)

NaOlI

A\ 4

(b)

NaCN/HCI
(c) >

frafafgaaa emf T TREheT ShIfTTT :
Ni(s) + 2Ag*(0.01 M) —> Ni?* (0.1 M) + 2Ag(s)
fenmn g B =1.05V,log10=1

fraferitaa & sru i

(a) AgCN o T ATTHAT HToh Felileohd G 3cUTg SMEHTETHTSS HfHa td 2 |

(b) VTt FARTEE Sy 1 AHTsHT b Tl Afereh fomameficrar wefid tar e |
() AR TRt yfceermdm stiifsranati o it e Framia 8n 2 |

56/5/1/22 14

1x3

1x3

1x3

1x3



22.

23.

24.

25.

26.

SECTION - C

Write the IUPAC names of the following coordination compounds

(any three) : 1x3
(@) [Co(NH,),CI(NO,)]CI (b) [Ni(NHy)]Cl,
(e K;[Cr(C,0,),l (d) [Co(en)zBrz]Jr

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.

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

[Ag(NH3)o]" OH™
(a) >

®) NaOI

A4

NaCN/HCI
(c) >

Calculate the emf of the following cell : 3

Ni(s) + 2Ag*(0.01 M) — Ni2* (0.1 M) + 2Ag(s)
Given that E2,; =1.05 V,log 10 =1

Account for the following : 1x3
(a) Haloalkanes react with AgCN to form isocyanide as main product.
(b) Allyl chloride shows high reactivity towards Sy1 reaction.

(c) Haloarenes are extremely less reactive towards nucleophilic
substitution reactions.

56/5/1/22 15 P.T.O.



27. 9% 300 K & 320 K o dfg e W fereft 3tfirfsman sh1 o1 fmies = T &1 ST B |
g SAufsran & fou afsraor S5t <6 o hifse |

[log 2 =0.30, log 4 = 0.60, 2.303 R =19.15 J Klmol™}]

28.  C,H N 3ifuees g7 aret foreft Atfires X o1 C H S0, Cl % |1 TSR hieh Teh &L H
Jrfoer 3 T | X i UgeH i 3TR 3cuTg T 315 g Ht T AW @R | deg
rfrfspa ferfaw |

G s -g

ffafgd ge - s 997 8 | 58 1 ermgEe afen 37R feu e et & SR e |
29. TH Hpel U el T ¥ ¢ Tt forrugt w1 Afe 3 A8t & gorerei Jelt afgd &

ToTaT ST 1 Shwsiia TRATY] UX IUFEAA 37T 1 Ieh! IR AT Hhad & | 38T ThR

Tepel T T IEeh Th WHTT X 3199 3 2T o e BT 8, AT Shelld €1 3T W

TS 37R 3eh! B U foTTugi < 311aIT % I o SeR 2T ® | $6 W ST, AfS geehi

% AT T AN I &I T Tpel bl I Had g | ql, GH(eh 7T FoTfeh

Hepel o oAU, TI2eh] o ST T AN HH= Heel 0T ST o Se 2lal § |

SRR FE1 W e Frefafad st s swdfe

(a) 3uFCd! forTug < weh Ierer e BT i Hifsre |

() [Co(NH,)-CI]SO, 31 [Co(NH,),SO,]Cl % gl fea FehTe <61 Gurerieral s

TR
(c) hicic JWTd oh! TRITINT iU | g Hepet o TATRICH 1 hal TATIard hidl & ?

CIUE]]

(©)  Nay[Cr(C,0,),] H HIRm hi IJuHgHASH WAl T ATl AT Hd

Hifvu |
56/5/1/22 16



27. 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~1mol™}] 3

28. 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

SECTION -D

The following questions are case-based questions. Read the case carefully

and answer the questions that follow :

29. 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),C/]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,0,),]. 2
56/5/1/22 17 P.T.O.



30. T @1 T B o BN WIS § $ hreifen AfTent hl STTevehdl GEH AHT A Bl 8 T
3eh1 HHY o HROT eIy T 81 I1d & | 39 ANfehi bt foerfem svad & | it foerfimt
ST TYCIST FAR IR GRT & Tk ST weha ciferet et et |eft farefia 61 wweryor o6t
Hehd 8, 37d: = STEITh BN ek AHT T & | JufU STTERAe & S gan fog
JTETeh FS TATHAT I Icq L Tohd & | IHRIA: TIR SRR § a4t faerfim 3uersy
Td ¢ | Tt (Vitamine) 31 w11 — T/t (vital) + THIF (amine) ® S[SHT ST &, TTh
TREY H 9Ed Y AMR] H U 998 o | ST a1 9§91 W fooridr % SnaR W et
1 & THEH | afiehd foha T & — I forei feretfim e St 4 foror forenfom |

Frferiaa AT % ST T

(a) TorTfiE B, shiqau M w18 ? 1

ek

(b) 39 faerfim o1 T saTse fEshl et & W o YeehT ST o 999 | gig 8 9T § |
(¢ Toermdiern fha faerftm <t sl & g1 wman 2 ¢ 39 foerft & <1 & fafaw | 2
Y

(c) BAR YR ¥ faeifim C =1 gfad = 981 foran 51 gepar 2 7 39 foerfim hi f &
REEINERUEIEIEERIE 2

Qg -¢

31. frafafaa d 9 forei Ui w31 o IR AT 1x5

(a) Ce(IIT) I & Ce(IV) ¥ 3Tia{lha gl STal & | fewoft HivT |

(b) E°(Mn2*/Mn) —1.18 V & | THiUsy d-sA6 dwl sl gorql H I8 TH A
SRUTTcHeh o1 & ?

56/5/1/22 18



30. 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
SECTION - E
31. Attempt any five of the following : 1x5

(a) Ce(II) is easily oxidised to Ce(IV). Comment.

(b) E°Mn2*/Mn) is —1.18 V. Why is this value highly negative in

comparison to neighbouring d block elements ?
56/5/1/22 19 P.T.O.



(c) 3d — 2t < fere o 1 UM T REaw 7 IR R 2
(d) HIfEIH hIHE I AT i T FIT BT 8 2
(e) Zn, Cd 3T Hg $met 91qe &, T ?

(f) AT A HCL <R Sufefs § i =& femarn war 2 2

(z) TERUUT ql (9Tg3Ti) o e TfaETss AR Bld @ WERh 39 SNHIES
IvIgHT /TR B @ | IR GIT |

32. (a) (1) 3H & Elfeld o18d o USue § 1.0 kg ST WU 8 | S99 398 fohad TH

TR TTgshict (HIoR g9 H = 62 g mol~!) firemm afes foreram =1 e

—2.8 °C B | T % feT K, 1.86 K kg - mol 1 % | 3

(i) TS — wHiEH fasmr g USee o 4 fohe Yo o1 forrer enian San 8 |
HRT T | 2

YAl

(b) (1) 750 mm Hg T W A &1 FG2qh 99.68 °C & | 500 g S § feran
THIE (AR G = 342 g mol 1) i Sime difeh g 100 °C W FaeH

& | (@ % fg K, = 0.52 K kg mol ™)

(i) &0 T SaTs 3T 3HehT IS Ueh Iy foafau | 3+2

56/5/1/22 20



(¢) Which element of 3d series has lowest enthalpy of atomisation and

why ?
(d) What happens when sodium chromate is acidified ?
(¢) 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

are amphoteric/acidic. Give reason.

32. (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

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

and acetone mixture ? Give reason. 2
OR
(b) (@) 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
mol).

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

56/5/1/22 21 P.T.O.



33. (a)

(b)

56/5/1/22

T HIEh AR (A) et 3vEE CgH, 0 & 2, 4-DNP &= s 3,
i foetam o1 srafera ar 8 qein s Afufshar <ar 8 | veet Srferiiehtor
T8 1, 2- Sl S ShTa R ToTeh 3T SHTAT & |

() s (A) 1 TE=THT 3R 38T [UPAC M fafEu |

(i) AR (A) hT AR fAfam :
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33. (a) An organic compound (A) with the molecular formula CgH,,O forms

(b)
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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
(1) Account for the following :

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

acidic in nature.

(2) Oxidation of aldehydes is easier than ketones.

(1) Arrange the following in :

(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.
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