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GENERAL INSTRUCTIONS :

Read the following instructions carefully and follow them :

(i)

(i)

(iii)

(iv)

(v)

(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. Van’t Hoff factor for K,SO, solution, assuming complete ionization is

@A 1
©) 13
56/5/3/22

B 3

D) 2
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(D) TIHN BT T FATeAhdl T2l § STafeh HeR ITeishdl agd & |

3. Trafafeaa 3 9 wa- wfiefis Tedaq &R H 9@ & H gehdl & ?

(A) OH- (B) C.H,0~
-
(C) RO~ D) @
0N

4. T 33Tl 4 9 fored anek 9 fafgaa C o] 61 & 2

H D

& &
(I) /gl/////// Br (II) I/Elf//lll/ BI.

CH; = =
- (i Cl

7 i

C, C,
(I1I) HO/ = “CH,CH, av) D/ = "CH,

CH, CH,
A I 1II, III B) I II, III, IV
(C) II, 111, IV D) I, I, IV
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2.
dilution on both is as follows :
(A) both increase with dilution.
(B) both decrease with dilution.
dilution.
dilution.
3.
(A) OH~™
(C) RO~
4.
H
b
@D =",
Sh
" Cl
|
C*
/g//"’/.// B
(I1I) go¥ £ CH,CH,
CH.
g
(A I, 1II, I1I
(C) II III, IV
56/5/3/22

Dilution affects both conductivity as well as molar conductivity. Effect of

(C) conductivity increases whereas molar conductivity decreases on

(D) conductivity decreases whereas molar conductivity increases

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

(B) C.H,0~

o
D) @

OgN

on

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

D
I

*

C,
D (¢ 5" By
Cl

1

O
=

(IV) D/ K CHB

H
3

*

A

B) LIL III, IV

M) 1,11, IV

5 WAAAMAAAAAAAAAAAAAAAA,

P.T.O.



o EEE
r. 1
&

foreft arfirferan o S arfirprien Y digar W) T weTs Wt & @ rfufsRer 3 A T
e 118 | IR I &

A 25 B) 2.0

(C) 15 (D) 0.5

6. T=AfaRad Il 4 & &M |1 ¥au 93 H Ugad gl & ?
(A) wHE TS (B) H, -0, s &
(C) I= 8 (D) Ni-Cd &

7. IIUEL Tl 1 811 & 99
A) o9 (B) 3YadHh

(C) Y= (D) 3I=AA

8.  ESHHU YTqU AU ATk S o [T WelWild ST ST 8 | 3aehTRl AMfehi & o
H HeRA Y70 Bl S &
(A) 3T 3R (B) 3tferes et
(C) e a3 (D) 3¥fereh erfesen

9. 1Y 3R YT H ARG oh T 3TTRAIehTuT g Icatfed faveht 71 7
(A) wEEH (B) weEiw
(C) WA (D) 31y (feem) frm
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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) 15 (D) 0.5

6.  Which of the following cell is used in hearing aids ?

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

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

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

(C) osmotic pressure (D) volume

8. 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

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

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

56/5/3/22 7 WAAAMAAAAAAAAAAAAAAAA, P.T.O.



10. TfcIRad UehFT § & % |1 UeehH 317 IOING A e g Jaih-S[ed Teehiaie]

IeATied ST ?

(A) CH,CH,CH = CH,
(B) CH,CH = CH,
(C) CH,- CH=CH - CH,

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

11. &g wffsraamradiame

Ar— N, X~ CuCN/KCN, Ar—CN+N,

(A) Buearr rffshan
B) Tifsiuet Afrmrge Hyemo
(C) hITeeTuH STifehan

(D) BTHHM sHMTSS et arfrfsran

12. Tore W1dia 3 oz fafere shm el Wil ot e fed 21 8, shaardl &
(A)  Trafies g B) fecitaes g

(C) qclreh T (D) T T
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11.

12.

56/5/3/22 9 WAAAAAAAAAAAAAAAAAAAA

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

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

(B) CH4;CH =CH,

(C) CH;—- CH=CH-CH,4

(D) (CHy,C=CH,

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

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

P.T.O.
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HTE |

B) AR (A) 3R HROT (R) THT Hal §, T HRU (R), 3T0heH (A) Hi F&

ST T8l LT 8 |

(C) AfThH (A) TE 8, Tg SRV (R) TTeAd 2 |

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

13. R (A) : et sp whife st arffsrn <5 fow o fRmrs afi stfufsren o 6
Seh1SA1 HHH Bl & |
SR (R) ;3 whife <1 arfuferan o, arfuforan am srfufsremati ot wigar w fnf
TE AT E |

14. IR (A) : Zr 3R HE 6 v a9 g e 2 |

SR (R) : I8 RIS 3T o R ¢ |

15. e (A) @ m-BefafERAT 6l qoT 3 p-HeifafithiFie Jaeidt 37 2 |
%I (R) : Berfereft Trg 3Tt o 90 gt ferfori or +R e ST 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) is false.

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

13. 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.

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

Reason (R) : Thisis due to Lanthanoid contraction.

15. Assertion (A) : p-methoxyphenol is a stronger acid than m-methoxy

phenol.

Reason (R) : Methoxy group exerts +R effect at both ortho and para
position.

56/5/3/22 11 VAAAAAAAAAAAAAAAAAAAA, P.T.O.



16. AR (A)  : 99 1-FHIH TATTEd BIaT & a8 e o1 Tfdetraa Sfgra fen

ST 3 |
HOT(R) @ AIRAT Sy 2 2 ST HShHUT e o (HIUN o |1 SFUER Bl § |

Qg -9
17. (a) T 9o g= i
() e & e 1
(i) U | wHE 1
YT
(b) () i T 3R WA T fadig o o fote vamafies ghen fofau | 1
(i) o= SRS FAREE HI KI o |1 AHhd fhy I | HiHa 3ae
fefe | 1
18. T=faftaa i afeamiea & : 1x2
(a) T IR SATcrehdl
(b) IETEA

19. THEIRET U3 hl HAEHUSS 3 SIS § SHiiehd 1T :

RIS, TIFIST TC[eh I, Therd ISl 2

20. 0.2 mol Lt KC! faeta & R gV Toh ATeTehdl TeT b1 ITeg 200 Q 7 | Afg 3t T 1
gfeig 0.05 mol L1 KC! oo™ ¥ W 620 Q & df 0.05 mol L~ KC! foera i
TTeAshdl T Hlel STeAshdl IRehiod shif | 0.2 mol 1! KC! foe™a & =metehdt
0.0248 Scm™'% | 2

21. forelt wm wife 6 Afafshan 1 75% 3rqEed & forw 40 fime ova € | 9 s
gitesfora SIS | 9
[fean 2 : log 2 = 0.30, log 4 = 0.60]
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16. Assertion (A) : Inversion of configuration 1is observed when

1-Bromobutane is hydrolysed.
Reason (R) : The reaction is Sy2 and proceeds with the formation of

transition state.

SECTION - B
17. (a) Carry out the following conversions :
(1) Nitrobenzene to Aniline 1
(1) 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

18. Define the following terms : 1x2
(a) Limiting molar conductivity (A°m)

(b) Fuel cell

19. Classify the following sugars into monosaccharides and disaccharides : 2

Sucrose, Lactose, Glucose, Fructose

20. 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 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™L. 2

21. A first order reaction takes 40 min for 75% decomposition. Calculate rate

constant. 2

[Given : log 2 =0.30, log 4 = 0.60]

56/5/3/22 13 WAAAAAAAAAAAAAAAAMANA, P.T.O.



23.

24.

25.

26.

Tug - T

. C4H N 31fuges g1 oot fepefl A1fiTeh X 7 C;H;S0,Cl o |1l ik sk Toh &R H

fererd 3 feam | X Y vg=m e 3R 3aarg w1 31 ff v am S | geg
afrfsran feafam | 3

frfeRaa o wror e - 1x3
(a) AgCN o @t ATl hich geTleohd G 3c1g saraATes fHffa s g |

(b) fere Fetrrge Sy 1 Srfirfshan o ufa arferek fpareficrar wefdfa wear |

(c) BerrudH TrieRrtt gfaeemdm sriifsranati < ufa on foramsfiet 210 & |

frefcTRaa STaeaS Afehi < 118 J i T W foafaT @15 &) - 1x3
(@) [Co(NH,),CI(NO,)|CI () [Ni(NH,)CI,
© K,[Cr(C,0,),) (d) [Co(en),Br,]*

frefaiad s arfufshan o g&a IAmg) 1 ST SIS : 1x3
O

[Ag(NHs)o]" OH™
(a) >

CHO

CHO  waonmcer
(c) >
COOH

frfafigd 9 & emf 1 Iferera I 3
Ni(s) + 2Ag7(0.01 M) — Ni%?* (0.1 M) + 2Ag(s)
fear g Bl =105V,log10=1
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23.

24.

25.

26.

SECTION - C

A compound X’ with molecular formula C4HgN 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

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.

Write the IUPAC names of the following coordination compounds

(any three) : 1x3
(@) [Co(NH,),CI(NO,)]CI () [Ni(NHy)CI,
(© K [Cr(Cy0 4] (d) [Co(en),Br,]*

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

1x3
0
[Ag(NHj3)]* OH™
(a) >
CHO
H H
®) ¢ No - AHs NaOl
H™ \ﬁ - CH, ’
0O
CHO  NacN/HCI
(c) >
COOH
Calculate the emf of the following cell : 3

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

56/5/3/22 15 WAAMAAAAAAAAAAAANAAAAAA P.T.O.



27. frefefaa srfufsransti & smfera g Iaare 6t st i 1x3
(a) TS T Aforer Tifiem SHTEe o 91 3TRTTshAT, 35 UTETd SHehT ST TIEH
B3R |

(b) CS,H Br, % d19 hiHia 1 3rfufsran

(c) STEENA o q1e UId <hY 31ffsran ek Tg=Td SHehT JTTateRur

28. A ¥ 700 K ¥ 720 K e gfg i W feret tfvrfsran o1 9 ferms = 7 21 a1 |
3 e o fote afshermn o afterfora i |

[log 2 =0.30, log 4 =0.60, 2.303 R =19.15 J K~ mol!] 3

T s -H
FFATARET T2 hE - 3TTHTIG Y¥F & | 9hH ol TAHYEeh TieU TR TEU T e < ST T |

29. Th Hpel U ™ T ¥ g At fowuet w1 Afe 3eh A2t & orareiq Jell argd &l
foTam et e TRAT] X ST 31Tae Rl SHehT STTFEfIshio H&T had & | 36l TR
Tl T TSI IHeh T2 TR UX 37T o JNT o S 1T &, 31T hld 4T T W
AT 3R 3HehT BN U foRTUST & 317aIT 3 IRT o SR BIT 2 | $9 WX 3T, Al eehl
o TS T AN I & A Tpel bl I Had & | qefi, g 7an Rorfeh
TH o ToTU, Teehi o STTA T AN TH-TT HSA I ST o TS BT 8 |

SRR GAT TR 3T Feferiad st o s i

(a) [Co(NH,),Cl,]" H Co %1 feetereh Tiisteha 91 @ ? 1

(b) A : [Cr(H,0)4Cl; 3R [Cr(H,0),ClCL, - H,0 37 fhH THR i
qHTEIT G118 It 8 2 1
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27. Give the structure of the major product expected from the following

reactions : 1x3

(a) Reaction of propanal with methyl magnesium bromide followed by

hydrolysis.

(b) Reaction of phenol with Br, in CS,,

(¢) Reaction of propene with diborane followed by oxidation.

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

from 700 K to 720 K. Calculate the activation energy for this reaction. 3

[log 2 = 0.30, log 4 = 0.60, 2.303 R =19.15 J K- mol]

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) What is the secondary valence of Co in [Co(NH,) JCLIT? 1

(b) What type of isomerism is shown by the complex [Cr(H,0)/]Cl; and
[Cr(H,0);CI|Cl, - H,O ? 1

56/5/3/22 17 WAAAAAAAAAAAAAAAAMANA, P.T.O.



(c) Toreeer & fagra = 3MaR W d4 3T=A &1 seiare(teh fa—ama fefgu s
() Ay<P
() Ag>P

AYAT

() THA [Co(H,0) (CN) (en),|>" H 5 4Tq R hl SEIRT AT IR

SUHEHAIS AT 3Td HI |

30. VM1 @1 AT B b gUR WIS H 3 el Aeh] 1 STEIvIshdl ggd qET gl 8 Wy
3T Y o HRUT TR T &1 AT & | 37 Afirent o ferenfim e & | stfereprar faerfimi
ST TFIITUT BAR IR I &1 foha ST Teha oifehe Me ermyt avft fereTfia s wgeior o6t
Hehd &, 3Td: 3 SIS ER hHeh T T 8 | I ATERA! o ST gAR forw
3Teveh $ ToeIfiHT ol 30~ L Hehd & | AHTIG: AR SRR H aeft foerfim Suetey
T | farfir (Vitamine) € 3rsai — foreed (vital) + WA (amine) & Jeht 91 8, T
TREY H UEAT Y AT H U 998 AT | ST a7 961 H ot % SUR W et
&1 < Tygl | Ffiehd foha T & — a foer foretfim qen wiet o foow faerfim |

frrfofiad wei s T e -

(a) ToreTfi B <1 qoU M 18 ?

(b) 39 faerfim o1 T SaTsT feeh! st & o o 2eehT SH- o 99 | gig 8 9T § |

() ToRfcwn fra fqafim Hrwf o g I 7 38 faafim & < & fafaw |
AYAT

(¢) AR YR H faerfim C 1 dfva =i 1€ foran <1 gehar B 7 3@ foefim K st @
B STt T R 919 §dTsT |
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(c) Write the electronic configuration of d* ion on the basis of crystal

field theory when 2
@ A,<P
i) A,>P

OR

(¢) Find the oxidation state and coordination number of the central

metal ion in [Co(H,0) (CN) (en)2]2+ 2

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.

(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
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31. (a)

(b)

32. (a)

56/5/3/22

qgig -¢

() I % SETerd aT18d o ST H 1.0 kg I WU & | S 399 fopa umw

T TeTghict (HIeR g8 = 62 g mol™L) fireme aifep foretam w1 femms

—2.8 °C A1 1Y | 1A % feTe K, 1.86 K kg - mol ™1 7 | 3

(i) U — THEH fherr gry Usee 4w & for Yon oh1 foraret <ifan SIan & |
HRT T | 2

AYAT

(i) 750 mm Hg T W S &1 F92qh 99.68 °C & | 500 g ST ¥ fepa
THIE (AT G = 342 g mol 1) fHam ST aifeh a8 100 °C R FeH
L | (3 % e Ky = 0.52 K kg mol ™)

(i) &R T SA1S 3TR 9T IS Teh 1IN foIfan | 3+2

T Hrfe A (A) e sEE CoH,,0 3 2, 4-DNP =1 sHmT 8,
Wi forete o1 3rafera Tt § q hiawRl tffsrn <ar § | et Stfarfientr W
T8 1, 2- IS FeTSehTa o foTeh 375 ST & |

(i) e (A) S 98T 3R 381 [UPAC M fIRaT |

(i) fies (A) Fi Afrfsran fafae

(1) 2, 4-STEATES GRS o 1Y 3T
(2) o foerm & Ty
(iii) Nfrer (A) o1 g faftg sie a8 Hirsmy sifrnea 2 | 2+2+1

AYAT
20




SECTION - E

31. (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

32. (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

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

Cannizzaro reaction. 2+2+1

OR
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®) () F=faReds sl 1x2

(1) Ufcegrzsi 3R M F o-BTZGISHT i FTE AT BT 2 |
(2) <hIEHT hT AU UfceRTSS] T JTTRHTeRIUT STTHTHT & & ST § |
(i) Tr=faRea o srafena ik 1x2

(1) U, THIEH 3R S=sifcegrss ol I9eh! TieRarft st Afferanati
o Tt Tt AfTfshamietar o |

(2) TN, TT 3R STEARIS X, TOHTeT ol I9eh FIXTeh! o sigd shH H |
(iii) S=SIgeh 3T U9 Salfcgarss 1 fave s o fou ot e wemdfm | 1

33. Trafafaa @ @ foredi uia Wl o T &ifsTe - 1x5
(a) Ce(IID) M & Ce(IV) ¥ 3Tiafiha gl Siar & | fewoft Hifw |

(b) E°(Mn2"/Mn) —1.18 V & | THiUzy d-sfh awdl sh! gorl H I8 M 3T
SROTTCHeh 1 & ?

(c) 3d — 2ft < fere o 1 HUME T FEan 7 R HT 2
(d) e hIHC i STEcichd HT T T BT 2 2

(e) Zn, Cd 3R Hg %Mt 4Tqu &, F1 ?

(f) o A HCL <R Sufefs § i e femarn sar 2 2

(g) TEHUUT dwdl (UTg3ti) & e sTfeeTss b Bl Sefh 3= 3TeTss
IvIGHT /ST B @ | R GINT |
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(b) (1) Account for the following : 1x2
(1) The alpha (a)-hydrogens of aldehydes and ketones are
acidic in nature.
(2) Oxidation of aldehydes is easier than ketones.
(11) 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
33. 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

56/5/3/22

are amphoteric/acidic. Give reason.
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