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General Instructions :

Read the following instructions carefully and follow them :

®)

(i)

(iii)

(iv)

)

(vi)

(vii)

This question paper contains 33 questions. All questions are

compulsory.

This question paper is divided into five sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type

questions. Each question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type

questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.

Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.

Each question carries 5§ marks.

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

(ix)

(x)

A56/1/1*

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.
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SECTION - A

Questions No. 1 to 16 are Multiple Choice type questions carrying 1 mark
each.
1.  Which of the following curve represents the first order reaction ? 1

! !

@) " ®B)

[R], — R], —

! !

(C) Rate (D) Rate

Concentration = Concentration =

2. Which of the following solutions will have the lowest freezing point in

water ? 1
(A) 0.1 M Glucose (B) 0.1 M CaCl,
(C) 0.1 MKCI (D) 0.1 M Urea

3. Which of the following is not a transition metal ? 1
(A) Sc B) Ag
(C) Hg D) Cu

4.  Which of the following represents the fraction of molecules with energies
equal to or greater than E_ ? 1
(A) +Ry (B) e B/RT

E, +E,/RT

© ~Rr D) e

5.  What will happen during the electrolysis of aqueous solution of CuCl, by

using platinum electrodes ? 1

(A) Cu will deposit at Anode
(B) H, gas will be released at cathode

(C) O, gas will be released at anode
(D) Cl, gas will be released at anode

(R SRR 1111 1] O [PT.0.]
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Frafefaa o @ feraes WEifeam gro vfeafa g geft 2
(A) HHIA (B) dfafcesmss
(C) 2-TEgiaHIa~IgH 3T (D) S5 ITA

[Co(NH,)(NO,)]?* &% H Co i TgeiTaeh HaIsiehdl &
A 5 B 1
©) 4 D) 6

T 19 R, BT g HNO, o |1 STiifsmm shteh <1 2
(A) 2, 4, 6-2TEAERIATA (B) hdel o-Tg2IhHIA
(C) e p-ATEIIhIFTA (D) 37t - 3R AU -argrhHieT

frmfafea # @ = wfdafas w9 (CRfam) % e =i g 7
(A) 3T qETE SAffRaTsiicrd g9 H B # |

(B) 3 forfaree i w9 gran € |

(C) 3T TTeTHTeh 3T T T 8Id 2 |

(D) 3% UEHIh T 8d & |

el e TrgdeRto 3 e B
(A)  51%-3TAT, 47%-0, 2%-B a1 (B)  51%-HT, 47%-3ATT, 2%-97 eI
(C) 51%-UT, 47%-TeT, 2%-3TA a1 (D)  51%-3T0AT, 47%-HT, 2%-97 A=

FfeTRaa T | & fepgert pK, A =Aam 8 ¢
(A) C,H,—N(CH,), (B) C,H,— NH(CH,)

(C) C4H,— NH, D) 02N4©~NH2

FrfaRaa faerfimi & @ formeh! €9a1 & RBC 1 YOtuA H gfg T HTEuRei Sl Sasik]
BT ?

A) faerfim A (B) feerfim K
(C) foerhm E (D) feerfim D
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Aspirin is obtained by acetylation of 1
(A) Phenol (B) Salicylaldehyde
(C) 2-Hydroxybenzoic acid (D) Benzoic acid

7. The secondary valency of Co in the complex [Co(NH3)5(NO2)]2+ 1s 1
A 5 B) 1
€ 4 D) 6

8. At low temperature, phenol reacts with dil. HNO, to yield 1
(A) 2,4, 6-Trinitrophenol (B) o-Nitrophenol only
(C) p-Nitrophenol only (D) ortho-and para-nitrophenol

9.  Which of the following is ‘not’ true about enantiomers ? 1

(A) They have the same chemical reactivity.

(B) They have the same specific rotation.

(C) They have the same melting or boiling point.
(D) They have the same refractive index.

10. Aniline on direct nitration yields 1
(A) 51%-ortho, 47%-para, 2%-meta derivatives
(B) 51%-meta, 47%-ortho, 2%-para derivatives
(C) 51%-para, 47%-meta, 2%-ortho derivatives
(D) 51%-ortho, 47%-meta, 2%-para derivatives

11.  Which of the following amines has lowest pK, value ? 1
(A) CgH; - N(CH,), B) CH;—-NH(CH,)

(C) CgHy— NH, D) OZNQNﬂz

12. The deficiency of which of the following vitamins causes increased

fragility of red blood cells and muscular weakness : 1
(A) Vitamin A (B) Vitamin K
(C) Vitamin E (D) Vitamin D

(R SRR 1111 1] O [PT.0.]
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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 the 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) : It is not possible to separate the components of an

azeotrope by fractional distillation. 1

Reason (R) : Components of an azeotrope have the same composition
in liquid and vapour phase and boil at a constant

temperature.

14. Assertion (A) : The presence of —OH group in phenols directs the

Incoming group to meta position in the ring. 1

Reason (R) : —-OH group in phenols activates the aromatic ring

towards electrophilic substitution reaction.

15. Assertion (A) : Actinoids show wide range of oxidation states. 1

Reason (R) : Actinoids are radioactive in nature.

16. Assertion (A) : The pentaacetate of glucose does not react with HON—-OH. 1

Reason (R) : It indicates the presence of free — CHO group in glucose.

(R SRR 1111 1] O - [PT.0.]
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18.

19.

20.

21.

T

Qs -9

T 3R Ui o1 fas ueee fem 9 form werr 1 fomre arfar @ 7 o e |
FHTe 3T Ufeia 1 firetrent s faeea < FaeHTes 1 = 8 7 2

SN iRt oo iR & uft v SRR ia =i ea 8 P A e AR | 2

(a) Tr=faRaa sugsgas= Afirent & ITUPAC ™ fefaw 2x1
@  [Ag(NHy),] [Ag(CN),]
(i) Ky[Fe(C,0,)]
31

(b) (@ 8T % T 6 [Co(NH,);S0,]CI 3T [Co(NH,),C/]SO, 3=
TS &, Teh TEmE TR s G | 2x1

(i) ‘it T9TE’ § =1 AT 8 7 Teh IS ST |

TFafafaa & aey s il 2x1
() UIEE §Y N AgHEES! §Y

(i) 3T UHHT 3T TR 3T THIAT 377

frfefaa srfuforan weh =xo 3 '7 o= 8t & 2
2A+B— 2C
IHIEd ARt 1 971 fopd yepr aftafda g, afe stfufsren o= o1 Smeae 38k 1d

I & TR Teh faaTs ot feam S 7 39 9 U 3TRIaH < a1 ST1fsha shife o @
g TRETH AT ?
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SECTION - B
17. What type of deviation from Raoult’s law is shown by a mixture of phenol

and aniline ? Give reason.

What will happen to the boiling point of the solution on mixing phenol and

aniline ? 2

18. Why are haloarenes less reactive towards nucleophilic substitution

reaction ? Give two reasons. 2

19. (a) Write IUPAC names of the following coordination compounds : 2x1
@ [Ag(NHy),] [Ag(CN),]
(i) K;[Fe(Cy0,),]
OR
(b) @) Give a chemical test to show that [Co(NH,;);SO,]C/ and

[Co(NH,);CI]SO, are ionisation isomers. 2x1

(1)) What is meant by the ‘Chelate effect’ ? Give an example.

20. Differentiate between the following : 2x1
(1) Peptide linkage and Glycosidic linkage

(11) Essential amino acids and Non-essential amino acids

21. Following reaction takes place in one step : 2
2A+ B —— 2C

How will the rate of above reaction change if the volume of the reaction
vessel is decreased to one third of its original volume ? Will there be any

change in the order of reaction with the reduced volume ?

(R SRR 1111 1] Q- [PT.0.]
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Qug — T
22. Toreht werm whife o AT ferare stfufsran o fotu fm s1feg e 5T - 3

C,H;Cl(g) — C,H,(g) + HCI(g)

FAEE | 999 (s) | $ATE (atm)

1 0 0.30
2 30 0.50
o feres i T ShifsTe | [fean 2 : log 3 = 0.48]
23. (a) f=faRea s T 3x1

() == R (K), E‘(’w)ﬁaﬁ@éﬁaé,ﬁm E (ger) 8 T | 91 7
(i) < 913 ‘A’ 3R B’ % WM gorre fawe sus: —0.24 V 3R +0.80 V
2 | 3T & o 73 H,S0, 3 grsgie 19 e et ?
(iii) S e S ! AR Ha THa B arelt et rfiferan faflaw |
e

(b) HF Bet form ThR H S B 7 5 TeT A oi1 § Tg FAT 31fersh wrEeHg R 7
Rl B | B Aol qew 3TfasRa ke | 3

24. 0.61 g 93 30 (HITR §8WH = 122 g mol 1) 1 5 g CS, # dleH W, aw g
88% T T AT B, S T 1 F@ere [ HINT | CS,, 1 FeAH 3N K,

A 46.2 °C 3N 2.3 Kkg mol 1 & | 3

~s6/t T Q-
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SECTION -C

22. For the first order thermal decomposition reaction, following data was

obtained : 3
C,H;Cl(g) —> C,H,(g) + HCI(g)

S. No. Time(s) | Total Pressure (atm)

1 0 0.30
2 30 0.50
Calculate rate constant. [Given : log 3 = 0.48]
23. (a) Answer the following : 3x1

(1) Why i1s the Equilibrium Constant (K) related to Ezell and not to
Ecell ?

(i1) Two metals ‘A’ and ‘B’ have standard electrode potential values
of —0.24 V and +0.80 V respectively. Which of these will
liberate hydrogen gas from dil. H,SO, ?

(111) Write the cell reaction which occurs in lead storage battery
when it is in charging.
OR
(b) What type of battery is Mercury cell ? Why it is more advantageous

than dry cell ? Write overall reaction taking place in Mercury cell. 3

24. Calculate the boiling point of a solution containing 0.61 g of benzoic acid

(Molar mass = 122 g mol™!) in 5 g of CS, in which it dimerises to the
extent of 88%. The boiling point and K, of CS, are 46.2 °C and 2.3 K kg mol™

respectively. 3

(R SRR 1111 1] (13 I [PT.0.]
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25.

26.

217.

28.

D-7ophrE <t frfoiRad o g sihframd fof - 3x1
(a) HI

(b) Br, @

(c) &g HNO,

Frferftaa o forw sror e - 3x1

(a) HISIfFITAH AT & FIUATH TUGe™ U M dTel Ueehlgial & 3= 2ld & |
(b) Ufcearsel 3T HEH H o-ETEGISH A3 T Tehfd 31 Bl 2 |

(c) STHIRT 37 38k A1 I HIAT-A THE b AT AR HASH JaIed ST
H1eem T e BT R |

freferfiaa @ geg stfufern fofe - 3x1
(a) TT-m ffsha

(b) hies rfufera

() e i shiger-shae feer srfrfsra

C,HyBr 37fuge g arenm &5 A X, Sefim KOH % @1 JAfiiran it Th
UcehlgTel ST & | 58 SANITRAT o1 ST heret 2tfives X oY wigan o it shear B | s Aifires
X % gau guish THEIS Y’ I e KOH foerm @ o stfufsrRa feram mam
FrffsRan o AR Y <t |igat 3R el KOH €1 9t R arm 7 | 3x1

(a) X 3R Y THI o FLETCHS §F A |
(b) X’ IR Y’ U T i Ueiehtor Sam 3 41 ?
(¢) X 3 Y H T HIA fa=m & gfaelin o a1 Sed1g s 3T R 7
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26.

217.

28.

Write the reactions of D-Glucose with the following : 3x1
(a) HI
(b) Br, water

(¢0 Conc. HNO,

Give reasons for the following : 3x1

(a) Carboxylic acids have higher boiling point than alcohols of
comparable molecular masses.

(b) Alpha () hydrogens of aldehydes and ketones are acidic in nature.

(¢) Nucleophilic addition of ammonia and its derivatives does not occur

with carbonyl group in strongly acidic medium.

Write the reaction involved in the following : 3x1
(a) Reimer-Tiemann reaction
(b) Kolbe’s reaction

(¢) Friedal-Crafts acylation of anisole

Compound X’ with molecular formula C,HyBr reacts with aqueous KOH

to give an alcohol. The rate of this reaction depends only on the
concentration of the compound ‘X’. When an optically active isomer Y’ of

the compound X’ was treated with aqueous KOH solution, the rate of
reaction was found to be dependent on concentration of compound Y’ and
aqueous KOH both. 3x1
(a) Write down the structural formula of both ‘X’ and Y’.

(b) Out of X’ and Y’, which one will undergo racemisation and why ?

(¢ Out of X and Y’, which one will form product with inversion of

configuration and why ?

(R SRR 1111 1] (15 M [PT.0.]
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frfafiaa v Fa-snuia g9 € | 9% I H 37aies faeed feam mm § 3k
4(2 + 1+ 1) 3% 1 ] | 37T I LIHIES ITGT 3R T o I T |

29. Ul i WS srclt @ TR gRT ST a1 ST Sl AR Yehfd
Tuiar § | Uefihfess W smifn it o vea aRs B9 § et wifes Ui
TR | g A 210 @ | Uefthies aun Wiafes mufies @ fide wie tfhe
FANIZS, VAETSSISS 3R WX T ATyttt wioeeme siffsren ot 8 | Wifes wiia 6
gt wfoeena sttt § qea auen g3t 3= stfuframsfierar & | gfaeamm
T TUT A GHT T W E HehdT 7 | fedet srfvredes s, e v gl
U1 <l TEaT Td fovig % Tore SR | e A1 2 | 9 YIS 8 uTed foRd 9 et
WNereETsIEg oo, faftm= yer & Tifterufien g gfaeenfia fee sma 8 Sess gra
U 2188, WSS, hidie a1 Wi UTed o shl eir9ue ferfer Suetey it 2 |

FfeTRad STt o I T -

(2) () Sl foets 8§ (CH,),N % o 3 CH, — NH, 5ot &R i 8 ? 2x1
(i) < A 3R B & =TS ¥ g :

NaOBr S A C6H5COCZ> B

CH,CONH, =

(b) CyHN 37fuesh 31 aren i3 Aifireh X fowant sAfiepses o 1ol AR Hih

Teh IeTE <Al & S &R H 3feeid B | X ol v hifv | 1
3reraT

(b) 34 VA T STHTEeSA H H8 T HL Fehd &l ? 1

(c) TSR T & Ut U & —NH,, H9g 1 UEifea w0 fohal Sra1 g ? 1
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SECTION -D

The following questions are case-based questions. Each question has an
internal choice and carries 4(2 + 1 + 1) marks each. Read the passage

carefully and answer the questions that follow.

29. The reaction of amines with mineral acids to form ammonium salts shows
that these are basic in nature. Aliphatic amines are stronger bases than
ammonia whereas aromatic amines are weaker bases than ammonia.
Aliphatic and aromatic primary and secondary amines react with acid
chlorides, anhydrides and esters by nucleophilic substitution reaction. The
main problem encountered during electrophilic substitution reactions of
aromatic amines is that of their high reactivity. Substitution tends to
occur at ortho-and para-positions. Hinsberg reagent is used for the
1dentification and distinction between primary, secondary and tertiary
amines. Aryldiazonium salts, usually obtained from arylamines, undergo
replacement of the diazonium group with a variety of nucleophiles to
provide advantageous methods for producing aryl halides, cyanides,

phenols and arenes.
Answer the following questions :
(@ (@) Why CH; — NH, is a stronger base than (CH;)3;N in aqueous
solution ? 2x1
(11) Write structural formulae of the compound A and B :

CgH.COC!
CH,CONH, NaOBr  , 657" g

Base

(b) A compound X’ with molecular formula C;HgN reacts with Hinsberg

reagent to give a product insoluble in alkali. Identify X’. 1
OR
(b) How can you convert aniline to benzonitrile ? 1

(0 Why is —NH, group of aniline acetylated before carrying out

nitration ? 1

(R SRR 1111 1] (17 I [PT.0.]
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30. TANTRar ey g (VBT) Sudgsas Afehl o §9H, Jehld STagR adT ST
JTThRfert T Ffad Trsdientor it & | fohedt & figra (CFT) SuaesaieH Afien §
forerm Sl aTq AT/ 3R 6 d-hetehl <hl Salt bt auTaT W fafir= freee &t <
wE (frreei 1 foig STaeT AT g 3ok GRT ed IWTE) WX TG 2 | Jeet &3 e
TS &7 § d-hErehi o forted ¥ it soreifaes fomrma a2 2 |

frfafaa At & s i -

(a) ITCheThId forteet & § foRd d-sherehi <hl a1l | gfg il & I8 foliTee s oTg
LAY / 3T o T AT R 7 3709 I b THH § et ST | 2

(b) Trea &= fag@ &1 I s, fffad & S org WET]/3ARE &
TR Ta—=mg ferfa 1
(1) [CoF6]3‘
(i) [Co(NH,)4%* [FHTY] shATh < Co = 27]

(© [NiCl,]% sdeh & Safh [Ni(CO),] Tidsshar 2 Fafi H1 aqeherhi™ § |
=0 7 [Ty SRR - Ni= 28] 1

COC)|

() HHA [Fe(CN)y]>~ o1 HehUUl Td Foehiy SHegR (AR | [RHTY] hTeh : Fe = 26] 1

wug - ¢
31. (a) () foreft e Afies (X) 1 3Tfvass g9 CH,,0 2 | (X) 31 §amTd sA1se
RICREE 3+2
(1) e iierr & 2T g SHTcHeh STESIHIH T8I 2T 2 |
(II) < TiTor 3R SISIB Tierr T2t T, Afeh Uesiel TomH sidT ¢ |
(I11) fwm stfufrn st 2 |

~s6/t T Q-
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30. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometry of coordination compounds. The Crystal Field
Theory (CFT) of coordination compounds is based on the effect of different
crystal fields (provided by the ligands taken as point charges), on the
degeneracy of d-orbital energies of the central metal atom/ion. The
splitting of the d-orbitals provides different electronic arrangements in

strong and weak crystal fields.
Answer the following questions :

(a) In octahedral crystal field, energies of which d-orbitals will be raised
when ligands approach the central metal atom/ion ? Give reason in
support of your answer. 2

(b) Using crystal field theory, write the electronic configuration of
central metal atom/ion of the following : 1

@)  [CoFg]*

(i1) [Co(NH3)6]3+ [At. No. : Co = 27]
(¢) [NiCl 4]2_ 1s paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ? [Atomic No.: N1=28] 1
OR
(¢) Write hybridization and magnetic behaviour of the complex
[Fe(CN)6]3_. [Atomic No.: Fe=26] 1
SECTION - E

31. (8 () An organic compound (X) has the molecular formula C;H,0.
Draw structures for (X) if it : 3+2

(I) does not give Tollen’s test but gives a positive 1odoform
test.

(I) does not give Tollen’s test and 1odoform test but undergoes
Aldol condensation.

(IIT) undergoes Cannizzaro’s reaction.
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(11) Show how each of the following compounds can be converted to
benzoic acid :
(I) Acetophenone (II) Ethyl benzene
OR
Answer the following questions : 5x1
(1) Draw structure of the 2, 4-dinitrophenyl hyzdrazone derivative of
benzaldehyde.
(1) Arrange the following in increasing order of their reactivity
towards HCN :
Di-tert. butyl ketone, Acetaldehyde, Acetone
(111) Give a simple chemical test to distinguish between benzoic acid
and ethyl benzoate.
(iv) Write the name of the reagent to convert Ethanenitrile to
Ethanal.
(v) Draw the structure of ‘X’ in the following reaction :
<:>_ OH_C10s .
(1) From the given data of E° values, answer the following
questions : 3+2
B, \Y Cr Mn Fe Co Ni Cu
MT/M 118 {-0.91 | -1.18 | ~0.44 | —0.28 | —0.25 | +0.34
(I) Why E;/I2+ Nt show irregular trend in the above values ?
(II) Why is E;u2+ Iou value exceptionally positive ?
(IIT) Why E;/In2+ / Mn value is highly negative ?
(11) Write the ionic equations for the oxidising action of potassium

permanganate for its reaction with I~ in both acidic and
alkaline solutions.
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298 K W fr=fetfiad e & foft emf 3R AG ditesfera i - 5
Mg(s) / Mg2*(0.01 M) // Ag*(0.001 M) / Ag(s)

fea g 13Mg2+/Mg =-2.37V, EAg+/Ag =+0.80 V

[1 F=96500 C mol, log 10 = 1]
JAYAT

CIRIERIE 5
2AgCl(s) + Hy(g) (0.4 atm) —> 2Ag(s) + 2H™(0.1 M) + 2CI7(0.2 M)

% foTu 25 °C W At HT emf TiEhferd T |

feam 2 - AG® = 43500 J mol!

[log 10=1, 1 F = 96500 C mol]
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Answer the following questions : 1+1+1+2
(1) Name a member of the lanthanoid series
(I) which exhibits +4 oxidation state
(II) which exhibits +2 oxidation state.
(11)) Why transition metals act as good catalyst ?
(111) Why Cr has higher melting point than Mn ?

(iv) What happens when acidic solution of potassium permanganate
1s allowed to stand for sometime ? Give the equation involved.

What is this type of reaction called ?

Calculate emf and AG for the following cell at 298 K : 5
Mg(s) / Mg2*(0.01 M) // Ag*(0.001 M) / Ag(s)

Given : EMg2+/Mg =237V EAg+/Ag =+0.80V

[1F =96500 C mol, log 10 = 1]

OR
For the reaction : 5
2AgCl(s) + Hy(g) (0.4 atm) —> 2Ag(s) + 2H™(0.1 M) + 2CI7(0.2 M)
Calculate emf of the cell at 25 °C.
Given : AG®° = —43500 J mol ™!

[log 10=1, 1 F =96500 C mol}]
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