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GENERAL INSTRUCTIONS :

Read the following instructions carefully and follow them :

(i)

(i2)

(iii)

(iv)

(v)

(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

(1x)

(%)

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 i1s 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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[
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@ g srfufcrn T ot am 8

Ar - Nj; X~ _Cu CN/KCN, Ar—CN +N,

(A) QuearR JAffRa

B) Afsraet Afcmrse Fgero

(C) hrsieTuri fifspan

(D) EHAM STATHTSS Fwiehtor srfifshan

o (eI aN o

3. THIREd Ueeh I H 8 ®hiH |1 UeshiF 3T 3G STerdisH g Jaiaeh—[cel Teehlgicl
Ieqfed uT ?

(A) CH.CH,CH=CH (B) CH.CH=CH
3 2 2 3 2

(C) CHy— CH=CH- CH, (D) (CHy),C = CH,

4. Y 3R BT T FARIBIH o T: STTRAIehL0T R Sedmie fodeft 7 3
(A) WEEH (B) "™
(C) Wi (D) 31y () fm

5.  TshHUT UTqY SFatehreft Afrep S % for weftwifa ST S & | siauesreht Aftept % s59
& FeHHT GTge 2 S &
(A) 37 3R (B) 3R wHa
(C) 3fYrss a1 (D) 3ferep enfeeres
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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

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

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

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

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

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

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
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EIUEt foetaq1 <1 gid1 g 99™
A) o9 (B) 3TaHh

(C) T (D) I&AA

i\ [aNEl aN NN

HITREd el § § M |1 37U 3TANET SHRIshH H T g7l o1 ?
(&) Rl A (B) H,- 0,3 &
(©) Tk & (D) Ni-Cd &«

Tereft srfrforan o Star 31frehties 1 |TgAT IR AT @8 STt & al SIATRAT a9 |ierg T

e ITd1 8 | AR f wife B

A) 25 (B) 2.0
C) 15 (D) 0.5

e 3rpati # & forat ares @ fafgaa C v st 7 2

1 I
C, C,
@) CH/§ " By D) | ¢ =" By
’ ol Cl
? i
C, C,
(IID) HO/ = ”CH,CH, Iv) D/ = "CH,
3 CHB
(A) LI I B) LI, II1, IV
(C) 1L 101, IV D) I, 1IL IV



o [

Isotonic solutions have the same
(A) density (B) refractive index

(C) osmotic pressure (D) volume

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

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

the reactant increases four times. The order of the reaction is
(A 2.5 B) 2.0

€ 15 (D) 0.5

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

i 7

C, C,
(I) CH/E U, Br (H) I/E U, Br

5l Cl

D H

¢ "
A1) 1o? § "CH,CH, V) £ "cH,

(CH. T

\_/*43 \_/1.].3
(A I 1II, III B) L II III, IV
(©C) II, III, IV D) I, 1III, IV
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10, Feferfiaa i & H-of wefis yeen & B atE S B aHd B 2
(A) OH™
(B) C4H,O~
(C) RO~

)
A

09N

11. T TTciehdl Td TG STerhdl QM1 sl SYTId il & | §F1 9T aehtul ol SuTa e

JHR 2 :
(A) AT |1 GHT FEd ¢ |
(B) T H YA T F |

o

(C) TN T T ATeTehdl Sl @ STelfeh TIeH ATeTehdl T2 & |

o

(D) TIH BT T ATThdl Ted] § Tareh HeR ATeishdl ggdl & |

12. Na,SO0,-10H,0 o o TeTu, 718 WiHd BT foh U1 3TRIAA 81 71 8, S0 8% hIeh &

A 1 B) 3
C) 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~
i
D) Q
0N

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. Vant Hoff factor for Na,SO,10H,O solution, assuming complete

1onization is

A 1
B 3
(©) 13
D) 2
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TR AT 13 ¥ 16 % o, Q1 e ey 71T & — FFH Tk 1 ST (A) T gaL o1

T (R) gT0 3ifeha o T B | 57 A % W I AR fem et (A), (B), (C) 3R

(D) H T TR ST :

(A) FERYA (A) 3T HAY (R) QFI HE & ST HAT (R), IRhYA (A) 1 Hel =2
HATE |

(B) AR (A) 3R HWO (R) GHI HEl &, 9o RO (R), ARSI (A) 1 wel

ST T8l T 8 |

(C) AfTheH (A) TE 8, Tg SRV (R) TTeAd 8 |

(D) ATHYA (A) TTeAd B, g R (R) T B |

13. SfReA (A) : Zr 3R Hf 1 & g8 qedm] Breamd § |

SR (R) : I8 RIS 3T o BRI ¢ |

14. Ifepe (A) : fopelt s shife Y tfufrn & fow o feries it sifufshen o &
FhTEAT FHH Bl & |
®ROT(R) ;I hife ot srffswan #, srfufsran am stfufspanati 6t wigar w fakt
T HER |

15. JANERY (A) : Sy 2 AR T fomme 1 Shae e e g 8 |
%I (R) + Frfrfsran shraiehera & frmior o g1 STTe g 2 |
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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 VAAAAAAAAAAAAAAAAAAAA, P.T.O.



(=18 =1
5
16. SR (A) : p-TTEEIRIATA I o H p-HeifefhITe JeeTal 37 2 |
%R (R) : Tt T +1 THTE RN & STaeh 18] HHg — T9TE g9l & |

LC LRG|
17. Y hINT :
(a) ST T ST BT ST FH=m e
(b) TS T IYATTE HT IUT = T3 |

18. THIREd FehU3TT I HHAEHUSS 3 SIS F SHiehd hIT :
o™, b, Tae TR Hlee™

19. (a) T wumaor = it
() e & Ufe
(ii) felE | il
YT
(b) () STEHTS T 3R G § favg st & foe T ol ke |
(i) o= SRS FAREE Hl KI o |1 Aiehd fhT I R HiHa 3cg
ferf |

20. TS foh T wife Y ATTRAT H 99% ATHIHAT U1 B H &1 T9I 90% IATHTRAT q01
BN H & 916 g9 | T A R | (log 10 = 1)

21. 0.2 mol L1 KC! Tt & X g Th ATeiehdl 6t ol Hfed 200 Q 7 | Afg 3 T 1
Tfeier 0.05 mol L~ KC! faet™@ ¥ W 620 Q &1 a1 0.05 mol L1 KC! forerm
ITeAShdT T HIeR STeAshdl INehiod I | 0.2 mol 1,1 KC! foe™a & =retehdn

0.0248 Scm~13 |
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16. 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
17. State:

(a) Kohlrausch law of independent migration of ions.

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

18. Classify the following sugars into monosaccharides and disaccharides :

Galactose, Glucose, Lactose and Maltose

19. (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.

20. 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)

21. Resistance of a conductivity cell filled with 0.2 mol L1 KCI solution is
200 Q. If the resistance of the same cell when filled with 0.05 mol Li-! 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™1L,

56/5/1/22 13 WAAMAAAAAAAAAAAANAAAAAA P.T.O.
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23.

24.

25.

26.

56/5/1/22 14

Qug - T

. Trfafea sueserem Afteet % 3mg 3 v am foafaw @5 69) -

(@) [Co(NH,),CI(NO,)|CI (b) [Ni(NHy)CI,
(© K;[Cr(C,0,)4] (d) [Co(en),Br,]*

freferRaa srfufsranati @ sufara g Iaamg ot e €T

(a) A ol A AR SHTSS o &1 STTshar agui-d SeisTaeed |
(b) TF TR T i IufRAT H - 1-57 1 TAASH |

(c) HIFTe Y ST et o 1y 3T sha |

(eI a NIl aN

B IN]IC

q Tk JTTTRAT o Y& 3caTal ohl T ST ;
O
[Ag(NH3)o]" OH™

(a)

fr=fefigd 91 & emf 1 qfeher i
Ni(s) + 2Ag*(0.01 M) —> Ni?* (0.1 M) + 2Ag(s)
fenmn g ES . =1.05V,log10=1

frafafga & sro e

(a) AgCN o T ATUFHAT T FelUoohd &I 3cUTg SMMEATETTSS HiHa htd 2 |

(b) Ufetet FARTEE Sy 1 AHsHT o Fha fereh fmameficrar wefRid e e |
() Bt frentrtt wfereerom srfirfsmanati 3 ufa o forarsiie 21 € |

1x3

1x3

1x3

1x3



23.

24.

25.

26.

SECTION - C

Write the IUPAC names of the following coordination compounds
(any three) : 1x3
(@) [Co(NH,),CI(NOyICI () [Ni(NH,)]Cl,

(e K;[Cr(C,0,),] (d) [Co(en)zBrz]+

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
0
[Ag(NHj3)o]* OH™
(a) >
CHO
CH CH
(b) 3\C — C/ 8 NaOI
H \(ﬁ - CH, ’
O
CHO  NaCN/HCI
(c) >
COOH
Calculate the emf of the following cell : 3
Ni(s) + 2Ag7(0.01 M) — Ni%?* (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 mnucleophilic
substitution reactions.

56/5/1/22 15 WAAMAAAAAAAAAAAANAAAAAA P.T.O.
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27. M ¥ 300 K ¥ 320 K de g ot T fereft 3tffsha o1 9 feories = 11 81 < 1 |
3 rffshar o fote Afshermn Fait 6t Torn hifse |

[log 2 =0.30, log 4 =0.60, 2.303 R =19.15 J K1mol ]

28. C,H,N 3ifuess g7 At forefl Aifires X o C H S0, Cl % |1 SIS hteh Toh &R H
rferer 3 feam | X Y vgee i 3R Iaarg w1 31 ff v H am S | weg
arfufsran fofem |

Qs o
foreferRaa e her-3mmeiia W & | 35 o1 samEeh ufeu 3T few eyl % S |

29. UTH Hpel U el T ¥ ¢ At forruet w1 Afe 3ok A2t & gorerea Jel afgd &
foTam e Shegfir TRAT] X ST 3TTae Rl IHehT STFEfIeho H&T had & | 36 TR
THS T STTA Ieh T W T 3T o I o SR BT &, AT ¥ €Tg TR T
TSI TR 35! TR gU feRTUST o ST o6 AN o SR &Il & | 36 W Tenfia, Afg areehi
% AT T AN I &I A Hpel bl I Had & | qTy, Gk AU FOTfh
Tt o ToTU, TI2ehi o STTAST <1 INT TH-T HSet UX 3TTSIT o e BN 2 |

U gaT R 3enfid et gt o s e

(a) 3IWAC! ToTTUE 1 Teh ISR ¢ 5T THHTT HiTTg |

(b) [Co(NH,),CI]SO, 3R [Co(NH);SO0,]CI % G fohH TehT shi FHTSISIAT GRTS
TSR 2

(c) hIcic THTE I TR SHIFTT | I8 el oh TATRICH hi HH THTIST hidT @ ?

AYAT

(©) Nay[Cr(C,0 ;] H HIRW hi IUHEHASH T T [l e
HIfTT |
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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),CI/]SO, and
[Co(NH,),SO,]Cl ? 1
(¢) Define Chelate effect. How it affects the stability of complex ? 2
OR

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

Nay[Cr(C,0),]. 2
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%%Wé@w%% SR HISH H H hIa(-eh AR hl SRR G&H AT H Il & T
3! ShHft o T T T B S § | 39 At Wl faerfi wad & | sifereem foerfisi
ST TTCTIUT FHR IR GRT &1 e ST Hehd cifeh 1Y THTHT Tt foreTfom o1 dweiaor st
Hehd &, 3Td: 38 STEIS EN hHeh T T 8 | I JTERA! o I gAR foiw
3w % ToeIfirT i 3cu=1 L Hehd & | AHTIG: AR TR H aeft foerfim Suetey
d 8 | Tt (Vitamine) @1 31g] — Tzt (vital) + THIA (amine) § ST &1 7, s
TREY H Ugd U AT H U 9 AT | S a7 961 H fordr & UR W et
! < Tl | afiehd fora e & — g forer forerfim qen Stet # forem forerfim |

fraferfga et o o difu

(a) forIftm B shiqaum g ? 1
(b) 39 faerfim o1 sy el F i d W s e S s R A g B e | 1
(¢) Tosftmfemen frm ferfim it =6eft & 21 ST 8 7 39 forenfim <6 &1 & T | 2
AYAT

(c) AN SR foifi C w1 wferd ai & foban ST wepat § 7 390 foerfim 61 soft @

B 7ol T <hT =T FATST | 2
T E-F

31. Tafafga o o fopeel i Wi o I T : 1x5

(a) Ce(IID) M & Ce(IV) ¥ 3Tie{iha gl Sal & | fewoft HifT |

(b) E°(Mn2"/Mn) —1.18 V 8 | THiURy d-sfh awdl sl gorl H I8 TH 3T
SRUTTcHeh T & ?
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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(Il) is 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 ?

56/5/1/22 19 WAAMAAAAAAAAAAAANAAAAAA P.T.O.
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(c) 3d— 2t < fere o i UM T JEay 7 TR R 2

(d) HfeIT hIHE I TATehd hi- T FIT BT 8 2
(e) Zn, Cd 3T Hg HIuet 91q¢ &, T ?

(f) wHTE A HCL <R Sufeufs § i e femern sar 2 2

(g) TERUUT ql (9Tg3Tl) o T STfaETse M BId ¢ Sefh 3w IHIES
IWIYHT / 3TATE BId © | HIR0T I |

32. (a) (i) 33 & WElfeld 8T o UST H 1.0 kg T 90 8 | S99 369 fohad oM

TR TeTghict (HIoR Se98H = 62 g mol~) firetme qrfes foretam w1 femms

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

(i) TSI — THiEH fsror gry USee Fom o forg Tep R o1 foreret gwiien SiTaT 2 |
HRI T | 2

AYAT

(®b) (1) 750 mm Hg T W S 1 F92qh 99.68 °C & | 500 g A § fera

Teh1d (HIeR Go9HH = 342 g mol ™)) fiamn e aifes 7)g 100 °C W F&2H

1 | (31 % Telg Ky = 0.52 K kg mol ™)

(i) & T Sa1e 3TR 36T IS Ueh AN forfgu | 3 +2
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(¢) 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

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™1) must

Ishan add to get the freezing point of the solution lowered to —

2.8 °C. K, for water is 1.86 K kg - mol1. 3

(11)) 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
mol1).
(1) State Henry’s law and write its any one application. 3+2
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33. (a)

(b)
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T Hree AR (A) Eeht JEd CoH, 0 2 2, 4-DNP == S| &,

it ToIoTae <h1 3T ShTdT & qUT Shivsiil STTHAT o1 | JeeT 31T iehtul 1T

o eI N

B 1, 2-SHSTSehIaIa [Teh 3TFT STAT & |

i) A (A) F Tg=HE 3R 38w ITUPAC 7 fefu |
(i) R (A) T AfsRa faafaw

AN O

(1) 2, 4-STsA18ZI%[H

TETSSSH % T1e 31N

(2) o forerm & Iy
(iil) TR (A) 1 THiR faftgu st a8 Hiasmy il e g | 2+2+1
T

() Tr=faRed s srodie 1x2

(1) Ufcegrzsi 3R HIHI % 0BRGN ol FYTE AT BT 7 |
(2) IS bl AU UfcSRTSST T JTTRHTERIUT STTHHT & & ST § |
(i) Tr=fafea = =afea Hif 1x2

(1) U, THIEH 3R S=sifcegrss ol I9eh! TRt st Affemanati
o Tfe Tt AfTfshamietar 7 |

(2) IO, TAATS TR STSAIA ST, TUHTA b1 3ok FALTh] h 9ed A | |
(iii) S=sIgeh 3T UF Sral(cgalss 1 fave & o foe Tt TaHes wdemrdifore | 1
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33. (a)
(b)
56/5/1/22

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.
(11) Write the reaction of compound (A) with

(1) 2, 4-Dinitrophenyl hydrazine and

(2) Fehling solution

(111) Write the equation of compound (A) when it undergoes

Cannizzaro reaction. 2+2+1

OR
(1) Account for the following :

(1) The alpha (a)-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.
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