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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
§729)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

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.

There is no overall choice given in the question paper. However, an 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 calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16
When MnO, is fused with KOH in air, it gives :
(A)  KMnOy (B) KoMnOy
(C)  MnyO (D) Mn,Og4
Ligand EDTA*~ is an example of a :
(A) Monodentate ligand
(B)  Didentate ligand

(C)  Tridentate ligand
(D)  Polydentate ligand
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3. fmffea fore & @ -4 Sicie apa ffda s g 2
9_
(A) 0204
(B) CI'
(C) NOy
(D) NH;

4. TrefafRaa # @ frad sp? Geplid e X § SAEfd 8 2
(A) CH,=CH-CH,-X

CH, - X
» CF

(D) CHy-CH,-X

5. feferfiga 3 @ si-an gatfaes g 2 2

N E:j/CHz—OH . E:j/
(©) [:j/OH (D) /L:I/OH

Cl

OH

6. UfaE, HI % @19 Affshan stk aa1 & -
OH

(A) ©/ +CHy -1
I

(B) ©/ + CH3 - OH
CH, - OH

(©) [:j/' + CHg — T
CH, -1

(D) [:j/ + CH, - OH



3. Which of the following ligand forms chelate complex ?

(4) €05
(B) CI”
(€ NO;
(D) NH;

4, Which of the following contains sp2 hybridised carbon bonded to X ?
(A) CH,=CH-CH,-X

(D) CHy-CH,-X

5. Which of the following is most acidic ?

N E:j/CHz—OH . E:j/
(©) O/OH o L o

Cl

OH

6.  Anisole reacts with HI to give :
OH

(A) ©/ +CHy —1
i

(B) ©/ + CH3 - 0OH
CH, - OH

(©) [:j/' + CHg — T
CH, -1

o I + CH, - OH
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7. U 413 K W g H,S0, % &1 T T Tl 8 :
(A) C,H;0S0,H

(B) CoH;—O-CH,

(C)  CoHy—O—CyHy

(D) CH,=CH,

8.  a gdi o feorganel o &1 #a¥Hes 39 a1 gdi o Fadh 9 [T g
%aaw:::
(A) ¥« @

(B) U3 3w 9 garcHes o euniar 2
(C) U3ce Fam | =Rorcqes fo=e ewrian 2
(D) T3<e Fm 3 e fa=eH 981 ewiiar @

9. Torel sramusfiar faeia & Sofia faea & a1 @ +1 e 39 0-0225
2 | Yarsusiial faca 51 a1d-3191 2

(A) 0-80
(B) 0-725
(C) 015
(D) 0-:0225

10. NaCl® Sl foeeA o foga-sTaeed o g :
(A) e W H, (g) I Bl 2
(B) %t W Na fiftfa grar 2
(C) UHIE W 0, (g) G &It 2
(D) %S W Cl, (g) G Bl



7.  Ethanol on heating with conc. H,SO, at 413 K gives :
(A)  CyH50S03H
(B) CyHs—-O-CHgq
(C) CoHy—0-CyHy
(D) CH, =CH,

8. An azeotropic solution of two liquids has boiling point lower than either

of them when it :

(A) issaturated

(B)  shows positive deviation from Raoult’s law
(C) shows negative deviation from Raoult’s law

(D) shows no deviation from Raoult’s law

9. The relative lowering of vapour pressure of an aqueous solution
containing non-volatile solute is 0-0225. The mole fraction of the

non-volatile solute is :

(A) 0-80
(B) 0-725
(C) 015
(D)  0-0225

10. During electrolysis of aqueous solution of NaCl :

(A) Hy(g)is liberated at cathode

(B) Nais formed at cathode
(C)  Og(g)is liberated at anode
(D)  Cly (g) is liberated at cathode
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11.  TEEH® Afufhan & H 3 St | Afufshan i frefafga aenet 5 9
fopeen! aft@fda L <1 g 2

(A) T
(B)  Gfshaur it

(C) Uil
(D)  3Tdies Hal

12. forelt wafies sAfufshen P Q % T P’ % &9 8 <l &, P’ <l Figal gt
H T, 8 % Tk § 9 It 7 | P’ b Ul Afufsrn F wife 7
A 3
B) 4
C) 2

(D) 1

gv7 &7 13 @ 16 & g, 31 &7 30 70 § — G4 v &1 sifaessaT (A) @9
g@ &1 HRUT (R) ZIRT Sifeha (a1 77 & | 37 9971 & &gl 3w 714 130 7T Fist
(A), (B), (C) 371t (D) & @ e GHery |

(A)  SARTHAA (A) 3R SR (R) A1 T8t 8§ 3 R0l (R), 3fiheq (A)
Hg! STEAT HLdT § |

(B)  AfYH (A) 3T SR (R) THI T& &, T R (R), ke (A) H

g AT TSl hdT 7 |

(C) INhAA (A) WEl B, W SR (R) T & |

(D)  3IfYHe (A) T4 8, T HROT (R) TE 7 |



11. The addition of catalyst during a chemical reaction alters which of the

following quantities of the reaction ?
(A)  Enthalpy

(B)  Activation energy

(C)  Entropy

(D)  Internal energy

12. For the elementary reaction P—Q, the rate of disappearance of ‘P’
increases by a factor of 8 upon doubling the concentration of ‘P’. The

order of the reaction with respect to ‘P’ is :

A 3
B 4
C 2
(D) 1

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.

56/2/1-12 9 VWMWY P.T.O.



14.

15.

16.

17.

18.

STIFIT (A) :

PRI (R) :

STIFHIT (A) :

PRI (R) :

STIFHIT (A) :

@RI (R) :

S7IHIT (A) :

SR (R) :

Uferthfess wrafies T o1 formm Afsta Afcmee gvawor gro

foper T TehaT B |

Ufeshd aases AfGUee ¥ U RUREA o @1y ATIMeRUE

gfaedTT *ar 3 |

DNA ¥ 8 &eh IUFEd 8iaT g |

DNA TR0 hidl 2 |

UfeTthfosh THHT & STEUSHIY otavii =hi o § Wifes Tl
& STRUSIIH A0 3Tt TR g 2 |

UfeTthfoeh WAl o STEUSI—T TGvT TG g9Md & |

PR hT V& p-ATSER AT goieT & B |
p-TEeAR # SufEd — NO, THg 1 Seidgia TUa JuTe

3 oA & 1 qal @ |

Qs @

TR (WIeR geIWH = 180 g mol ~1) =T 6% faetem foreh arema wefies yerd
% 2:5% fIeE & A1 THUERT ] | AT HlafIeh ggred 1 AU AR qiEhfctd

HIT |

Rl worw ehife st TffsRa o1 a7 fois 1-25x 102 s L & | 39 o1fiypd® &
5g el 2:5g U g U fohaaT T8I o ?

[log 2 = 0-301, log 3 = 0-4771, log 4 = 0-6021 |
56/2/1-12
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13. Assertion (A) :
Reason (R) :

14. Assertion (A) :
Reason (R) :

15. Assertion (A) :
Reason (R) :

16. Assertion (A) :
Reason (R) :

17.

18.

56/2/1-12

Aliphatic primary amines can be prepared by Gabriel

phthalimide synthesis.

Alkyl halides undergo nucleophilic substitution with

anion formed by phthalimide.

Uracil base is present in DNA.

DNA undergoes self-replication.

Diazonium salts of aromatic amines are more stable than

those of aliphatic amines.

Diazonium salts of aliphatic amines show resonance.

p-nitroaniline is a weaker base than p-toluidine.
The electron withdrawing effect of — NOg group in

p-nitroaniline makes it a weaker base.

SECTION B

A 6% solution of glucose (molar mass = 180 g mol_l) is isotonic with 2-5%

solution of an unknown organic substance. Calculate the molecular

weight of the unknown organic substance. 2

A first order reaction has a rate constant 1-25 x 107 s~%. How long will

5 g of this reactant take to reduce to 2-5 g ? 2

[log 2 = 0-301, log 3 = 0-4771, log 4 = 0-6021 |
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20.

21.

22,

(F) TS IMHad HT 2 ? A-AAIE AHa hl ol H Teh ad 8§ G

T & o9 UFeiag e S1fesh gar & | @i ? 1+1=2
reran
(@) dshuul 9Tqy HUH T & 3= O FAT guiit 8 2 3d-9vft ° fohw a
1 FUH TA gEH HH 7 ? 1+1=2
(%) Afiepl o FAfRad Fa @ & SE-A1 Afes ifess digar & Sy 2
arfufspam sm 3 == 2
I B
N s N
(@) f=fafea & gea g fofew 1+1=2
CH,CH, _
©/ Cl, , T STehreT
frefafaa el st afernfya Hif 2x1=2
(%) WA 1 fahdient
(@) T9ga R
Qug T
frforfaa stfrfrai & A, B 3t C i et i - 2><1é=3
- NaOH + B
(%) CHgz— CHy—Br —SCN |4 i ,B—22 P L ¢
NO,
(@) @ Fe+HCl  , _NaNO, +HCl . CHOH .

273-278K



19. (a)

(b)

20. (a) In the following pair of compounds, which compound undergoes
SN2 reaction faster and why ?
I Br
N or N/
(b)  Write the major product in the following : 1+1=2
CH,CHgq
<98 Cly, UV light
21. Define the following terms : 2x1=2
(a)  Denaturation of protein
(b)  Invert sugar
SECTION C
22.  Write the structures of A, B and C in the following reactions : 2x1 é =3
- NaOH + B
() CHy—CHy—Br — KN o OH g TaB+Pn
Partial hydrolysis
NO,
o) @ Fe+HCl , , NaNO, +HCl . GHOH
273 -278K
56/2/1-12 13 VNN NN P.T.O.

What is lanthanoid contraction ? Actinoid contraction is greater

from element to element than lanthanoid contraction. Why ? 1+1=2

OR

Why do transition metals have high enthalpy of atomization ?

Which element of 3d-series has lowest enthalpy of atomization ? 1+1=2




24.

25.

26.

56/2/1-12 14

fafriaa @ gag stfufsean fafan . 3x1=3

(%) dreHh-TrTR TT=—A
(@) farmeifeae Afafshan
EIEERUECIRIER)

(T

~—"

frefefaa o fomm & fore srfufsranet & wfteo dfSw (18 #7) 3x1=3

fafafga o faw sror &S 3x1=3
(%) FAKH JUMU Jode AIIh g & R Wl I8 WHREH Soiae et
gfaeemy arfirfshanatt o e1ver /o0 fdwe 2 |

(@) s fasror gaor sreoles & R |

(M) AU FASS I 3UET Ut FAss Afers e o SaA-3a=fed &
ST 2 |

283 K W Torelt faamees &1 am™F g« 100 mm Hg & | 39 a7 Toe™ &1 am=
arel qiehfctd shifve forem 283 K W fopeft yeiat fagga-emaeed AB &1 1 A1
fa@me® & 50 Hidd H g1 & (I8 M e foh foera AB quia: fo=ifSia &t e
2) | 3




23. Write the reaction involved in the following : 3x1=3
(a)  Wolff-Kishner reduction
(b)  Decarboxylation reaction

(c) Cannizzaro reaction

24. Give the equations of reactions for the preparation of : (any three) Ix1=3
(a) Phenol from chlorobenzene
(b) Salicylaldehyde from phenol
(c) 2-Methoxyacetophenone from anisole

(d)  Picric acid from phenol

25.  Give reasons for the following : 3x1=3

(a) Chlorine is ortho/para directing in electrophilic aromatic

substitution reactions, though chlorine is an electron withdrawing

group.
(b) Racemic mixture is optically inactive.

(c)  Allyl chloride is hydrolysed more readily than n-propyl chloride.

26. The vapour pressure of a solvent at 283 K is 100 mm Hg. Calculate the
vapour pressure of a dilute solution containing 1 mole of a strong
electrolyte AB in 50 moles of the solvent at 283 K (assuming complete

dissociation of solute AB). 3

56/2/1-12 15 WAV NN P.T.O.



28.

HET1TIGT 7 HT-3TTEMRT T97 & | T B &% 16T 3R 15T 7T F971 & I o7 |

29.

56/2/1-12 16

fafead 9 =1 f9.91. 96 (emf) IiEwRiara hifsu

Zn (s) | Zn%* (0-1 M) || Sn2* (0-:001 M) | Sn (s)

fen g : E) o1y =—076V, Eg 24/g. =—014V

[ log 10 = 1]

™ # 17°C | 27°C 9 gig o W forelt A srfufsean o1 o & 0 &
AT 2 | 38 IAHAT o ToTT Afshaur Solt w1 Iiehard shifag |

[fe=n T 2 : 2.303 R = 19-15 JK "' mol !, log 3 =048 ]

Qs v

FEEEge Wdl 3R v gl | Sftaq & fof ofrewss 8id 8 | diel § W
61 g R TR | ighlsq & €9 § weiagee SUg0 U A wifd s
B 8 | THEfee ®9 @ 3 uifcesgle Ufcesss stwar e B R
FEEES Hl TA-IGIH H b FAGER o JAER W HHIARES,
RIS 3TN TfTdhiss H aiffehd Tl TRT 8 | |t TS STt
AU BT 8, AT A o (HehHeh qol Hiow faee @ sffefisd 8l S 3 |
I SET AHARUSE UeSlodds gIdT 8 3T S8 ATM0aeh T CgHy506 TR
T | fafy= erfyepdent S HI, HoN — OH, SiHH Sid, (CH3C0)90 3¢ &
T TUTRAT ek 3Heh! T H Toh Ufcsgiss T9g, T WATHe Ueehigiclsh
T8 (- CHy,OH) 3R IR fgdioe Ueshlgicie &g (> CHOH) dT 7T |
ufeegtse dYg UMY Bid g¢ Wi e Ufeeaiss g i o AW S8
i alieer, NaHSOg a0 781 <1 B | 98 9 & a Fhid gHIvES &
% 3Tfedcd ! FHTAT & o TH=1aT shad C — 1 W 3 gEgiiadad a9g &

foma 4 2t 2




27. Calculate emf of the following cell : 3
Zn (s) | Zn2* (0-1 M) || Sn2* (0-001 M) | Sn (s)

. 0 0
GIVBH ; Ezn2+/Zn = 076 V, ESH2+/SH — = O 14: V
[log 10 = 1]

28. The rate of a gaseous reaction triples when temperature is increased
from 17°C to 27°C. Calculate the energy of activation for this reaction. 3

[Given : 2-303 R = 19-15 JK " mol %, log 3 = 0-48]

SECTION D

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

answer the questions that follow.

29. Carbohydrates are essential for life in both plants and animals.
Carbohydrates are used as storage molecules as starch in plants and
glycogen in animals. Chemically they are polyhydroxy aldehydes or
ketones. On the basis of their behaviour on hydrolysis, carbohydrates are
classified as monosaccharides, oligosaccharides and polysaccharides. All
monosaccharides are reducing sugars, i.e., they are oxidized by Tollens’
reagent and Fehling’s solution. A monosaccharide like glucose is
aldohexose and its molecular formula was found to be CgH1950g. After
reacting with different reagents like HI, HoN — OH, Bromine water,
(CH3CO)50, etc. its structure was found to contain one aldehyde group,
one primary alcoholic group, (- CHyOH) and four secondary alcoholic
groups ( > CHOH). Despite having the aldehyde group, glucose does not
give some of the reactions of aldehyde group like Schiff’s test, NaHSOg
addition. This explains the existence of glucose in two cyclic hemiacetal
forms which differ only in the configuration of the hydroxyl group at
C-1.

56/2/1-12 17 WAV NN P.T.O.



(%) SRR SR w1 Bl 8 2 1

(@) FHAREd S AHARES 3R SEHRUSS H Ffihd HIT

A, Thid, aed, Toiadd 1

T(\ o

() 3T UifcTdhUss &1 9 aqey S8 9ofi e’ st S 2 1 38 aroft

~

T I had @ ? 2

AAAT

(M) () TRM % 3 GUEIEl o AW FA1sT e Wshid ®T H C — 1 W
— OH &g o fo=mg # & fir=an gt 7 |

(ii) TP H Bro 9 o @i AMUfhA fopd TehTcHs THg i
Iqfeyta st gy =t g ? 2x1=2

30. THUU UGS % IS UWAT] Al A H d-Heh IqU Bd 8 | 3k
graTopsTt W aTifyes wftd d-shereRt <t Iufeyrfa dshmvr axal Wl STEsHYY awdl |
T L ¢l & | AT €9 T ARG d-HeTehi o SR A T o AT
07 TR &, 9 3THeh SATFEHIHT HATEIATE, T AT T FHT qAT 3P ThR
% ferreel = @ Ggper Fmior anfe | opmur arqd aen Sk AR SR O |
T FaER it R & | TehAY 91 3fd HoR ql Tcd Jra=hid gt
F 1% BN o % WHI ol ST aieed sgftr g @

M2t/




30.

56/2/1-12 19 WAV NN P.T.O.

Answer the following questions :
(a) What are reducing sugars ?

(b) Classify the following into monosaccharide and disaccharide :

Fructose, Sucrose, Lactose, Galactose

(c) Name the polysaccharide which is known as ‘animal starch’. Why is

it called ‘animal starch’ ?

OR

(c) (1) Name the isomers of glucose which in the cyclic form differ

only in the configuration of the — OH group at C — 1.

(ii)  Presence of which functional group was detected when

glucose reacted with Bry water ? 2x1=2

Transition metals have incomplete d-subshell either in neutral atom or in
their ions. The presence of partly filled d-orbitals in their atoms makes
transition elements different from that of the non-transition elements.
With partly filled d-orbitals, these elements exhibit certain characteristic
properties such as display of a variety of oxidation states, formation of
coloured ions and entering into complex formation with a variety of
ligands. The transition metals and their compounds also exhibit catalytic
properties and paramagnetic behaviour. The transition metals are very
hard and have low volatility. An examination of the El(\)/Iz I values

shows the varying trends :



(0]
M2/M
A% -1.18
Cr -091
Mn - 118
Fe -0-44
Co —-0-28
Ni —-0-25
Cu + 0-34
Zn - 0-76
frfcTRed Tt % I ST
(%) Tord STTYR T &H g Hhd & Th Cu T GshY Od & Wiichd Zn &l ?
(TEHTY] 3RHTeR : Cu = 29, Zn = 30) 1
(@) wshHY da STTerRiTeRtuT sraeerati | fafdear =i guiid 8 2 1

M () oHfeaw & fw T El‘\’d%/M%maﬁaﬁﬁq@%ﬁmﬁ

g °?
(i) HhHYT GTgTt | SATefenul STaETe hl TNEd- I STHhH qodi
Sl giEaHar @ fohd TR 9= Bl 3 2 2x1=2

AT

(M () Cr’t Yed FAUEEH & s MnSt Ul AT ieheh, el Al
& 4* wiefi| &, == 2
(LT 3hHT : Cr = 24, Mn = 25)
Gi) T e Tt gof ifse 2x1=2

2MnOj + Hy0 + 17 —




E§42+/M
V -1.18
Cr -091
Mn - 118
Fe —-0-44
Co - 028
Ni - 025
Cu +0-34
Zn - 076

Answer the following questions :

(a)

(b)

(c)

(c)

56/2/1-12

On what basis can we say that Cu is a transition element but Zn is

not ? (Atomic number : Cu =29, Zn = 30)
Why do transition elements show variety of oxidation states ?

(i) Why do El(\)/I2 M values show irregular trend from Vanadium

to Zinc ?

(ii1) How is the variability in oxidation states of transition metals

different from that of the non-transition elements ? 2x1=2

OR

(i)  Of the a* species, Cr?t is strongly reducing while Mn* is

strongly oxidizing. Why ? (Atomic number : Cr = 24, Mn = 25)

(ii)) Complete the following ionic equation : 2x1=2

2MnO, + HyO + 1~ —>

21 VWAV WAVVVAWVVIWWWAWVY P_T.O_



Qs &

31. fr=fafiga § 9 fedl gier & I dfT . 5x1=5

(%) HATHAHT THA hl fsheed & faured il () ThE TR AqsheAehd
qHA ol fodTeT HoAl (A) & FalE@ 2 2

(@) frAfaiRad g% &1 IUPAC 9 fafew :
[PtClz(en)z] (NO3)2

()  GANSehar AEY fHgd (VBT) @ YR W @%d [Ni(CO),] i SamtHfd
3R geehia FaER fafEu |

(") @A [Co(NHg)gl [Cr(CN)gl & G fohl TehR hi THTGITAT SI1g Tl
3?

(g) forrea & fugia & snur W fret Suugeasy Aife 4 4* smed =0
giagi-eh faamd ey Afe A < P 81 | &1 I8 IusgaAISH ANk 3=

TEshUT AYET f J=Ishur Hehdt B 2

(&) [Co(NH3)gl®" 3 [Co(NH3),Clyl™ H & i Boiildsh Tt & 3R
w1 ?

(®)  [PtCly(en)ylt & JehTi3Teh HHTERIE <hl HTATE SHTST |

o o N

32. (&) () T=afafea & wro i .
(1)  hIMT = qoT | UfcggTgs! o1 SATafientur A8 gial 7 |

(2) UfceEESi % UTH (o) BTESSH THISAT i Thid e
Bt & |
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31. Answer any five of the following :

(a)

(b)

(c)

(d)

(e)

()

(g)

32. (a)

56/2/1-12

SECTION E

How is the crystal field splitting energy for octahedral complex (A,)

related to that of tetrahedral complex (A;) ?

Write the IUPAC name of the following complex :
[PtClz(el’l)z] (NO3)2

Write the geometry and magnetic behaviour of the complex

[Ni(CO)4] on the basis of Valency Bond Theory (VBT).

What type of isomerism is shown by the complex

[Co(NHj)g] [Cr(CN)g] ?

For the coordination compound on the basis of crystal field theory,
write the electronic configuration for d* ion if A, < P. Is the

coordination compound a high spin or low spin complex ?

Out of [Co(NHj3)gl®" and [Co(NH3),Cly]*, which complex is

heteroleptic and why ?

Draw the structures of optical isomers of [PtClz(en)2]2+.

(i) Account for the following :

(1) Oxidation of aldehydes is easier as compared to
ketones.

(2)  The alpha (o) hydrogen atoms of aldehydes are acidic

1n nature.

23 VWAV WAVVVAWVVIWWWAWVY P.T.O.

5x1=5



56/2/1-12

(i1)

(iii)

1)

(ii)

(iii)

(iv)

(v)

frefafaa sifwfsranstt & 3carg fafaw -
COCH,

@ NaOH/ I,
(1) >? + ?

COCl

(2) @ + (CHg)yCd — ? + CdCl,

THTgh 3TFA 3R WA H fa¥e v & fou ava qamfaes e

éll\aQ | 242+1=5

HAYAT

IS cSETES & 2,4-STEATEEIhHARIESHAM hl FL=HT SHET |

fefefiga sl 3Rl HON o Ui sTifsramsfierdr & gd ¢ A |
Wﬁ%@ﬁﬁ:

CH3COCHj3 | (CHg)3C — COCHg , CH3CHO

AM BiHA BRRM SiHEe 1 diss Fd § fRE UeR

-
YT~ hy ?

)

Safeegse 3 UId 8 fave o & fou awa vemfaes gdeon
forfew |

frafafea stfifseen & g Icure fafe

(i) NaBH,
I (1) H

O 5x1=5
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(i1)

(iii)

o)  ®

(i)

(iii)

(iv)

V)

56/2/1-12

Write the products in the following reactions :

COCH,

NaOH /1,
(1) >? 4+ 2

COCl1

(2) @ + (CHg)yCd — ? + CdCl,

Give a simple chemical test to distinguish between ethanoic
acid and ethanal. 242+1=5

OR

Draw structure of the 2,4-dinitrophenylhydrazone of
benzaldehyde.

Arrange the following in increasing order of their reactivity
towards HCN :
CH3COCHj3 (CHg)3C — COCHj3, CH3CHO

How can you convert phenyl magnesium bromide to benzoic

acid ?

Give a simple chemical test to distinguish between

benzaldehyde and ethanal.

Write the main product in the following reaction :

(i) NaBH,
I (1) H
O 5x1=5
25 VWAV WAVVVAWVVIWWWAWVY P.T.O.
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(1)

(ii)

(1)

(ii)

0-05 M CH;COOH fae@a 1 feig 100 378 9= T | 3fg
I fOri® 00354 em™! 2, @ WHifes sea foema 6l Aler

=TcTehd] UNehfold ShIfST |

He o fogd-smaed %1 yug fem fafgw | 1 9@ MnO, =i
Mn?* § 319=H & foru e o fordd smaer ) sravgehar gt ?
3+2=5

AT

0-0025 mol L~} ¥ehfess 31wt &l =Tetehdl 525 x 10 ° Sem L 2 |
aﬁ&{ﬂﬁ%m%m A(I)n T T 390 S cm? mol_l%,?ﬁ

[N N

gOeh! TR 9T A Ifieha hifvie |

e FAIH dell W UAIS, hele iR wuy aifufshan fafaw | 3+2=5



33. (a) (1) The resistance of 0-:05 M CH3COOH solution is found to be
100 ohm. If the cell constant is 0-0354 cm_l, calculate the

molar conductivity of the acetic acid solution.

(i1)  State Faraday’s first law of electrolysis. How much charge in

Faraday is required for the reduction of 1 mol of MnO, to
Mn?* ? 3+2=5

OR

(b) (@) The conductivity of 0-0025 mol L' acetic acid is

5.25 x 10° S em™ . Calculate its degree of dissociation if A(r)n

for acetic acid is 390 S cm2 mol_l.

(ii) Write anode, cathode and overall reaction of lead storage

battery. 3+2=5
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ﬁm%ﬁa/ﬁﬁé??ﬁa# STTYEF TIGT X ITHT G177 BT :

(1)
(ii)
(iii)

59 J97-97 H 33 Y97 & | @4 397 AfHaGrE & |
T8 YI7-9 giel GUS] 7 [q95id 8 - @ &, @, W, 909 & |

GUE & - ¥o7 &I 1 & 16 7% Tglasedig JHR & Jo7 & | J&F Fo7 1 37 #7
&/

(iv) U &- 97 &7 17 @ 21 7% 37 TY-FT0T FHR & J97 8 | §AF F97 2 371
#E
(v) UG T- F97 G&IT 22 T 28 T G-I FHR & o7 & | JA% F97 3 37 FT & |
(vi) TUE T J97 T&IT 29 TIT 30 FHF-STIRT J97 & | T Fo7 4 7% H71 & |
(vii) TWUE F- T97 &7 31 & 33 FH-3709 FHR & 97 & | I Jo7 5 371 1 8 |
(viii) IJ97-99 H GHT [abeq 781 1397 =7 & | Je0f4, @8 % @& 3ifalts 3= T4 @usi &
PO JF1 8 GRS [aeeT BT T97 197 T & |
(ix) &7 3 1% gieeanea sl & o 377 F97-97 & |
(x)  Popeict 1 I9FIT Fidtd & |
TUg &
597 G&IT 1 & 16 T TgIEehedid YR & 1 31 & Jo7 & | 16 x1=16
1. Tmfcfead 5 & sH-a1 giad-a ATaien sEean 737 g g ?
(A) Fe
(B) Cu
(C) Mn
(D)  Sc
2.  GHA [CoCly(en)s]t GHI WIS THTIIST hT YN 7 :

(A) I U]

(B) SIIHAT HTSFEdT

(C) Su- AT

(D) sws&ieﬁ\w L EICRELI



General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(i)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

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.

There is no overall choice given in the question paper. However, an 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 calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16

Which of the following does not show variable oxidation states ?
(A) Fe

(B) Cu
(C) Mn
(D) Sc

The type of isomerism shown by the complex [CoCly(en)y] " is :

(A) Ionisation isomerism
(B) Geometrical isomerism
(C) Linkage isomerism

(D) Coordination isomerism

56/3/1-13 3 VWMWY P.T.O.



o o

ffctfad # @ forgent Tlagrechi T § 2

(A)  Co>*, st & folg & WY ITehershid Tl

(B) Co®*, gt & fofire & WY STeHAThIT T

(C) Co*, ot Tuaelia depe |

(D) Co>*, Tqshershid Heped o

PFW@EWW$:CO:27]

Frafafiga stfvfsean w fomm hifsT -

/[:j/CHz—Cl KON,
—_ S
Cl

AffshaT T T&T 3TE 2

(A) ,E:j/CHZ_CN

NC

CH, - Cl
(B) ,[:j/

NC

/l:::I/CHIQ—-CTJ
Cl
CH,; - CN
o o &

CN

(&)

frfafaa Afieet § @ fopaet pK, o4 g 2 2

(A) p-IhiEA

(C)  m-TgerEHTA

56/3/1-13

(B) p-ATEarhHA

2,4,6-¢T8TSZ BT



3. Which of the following is diamagnetic in nature ?

(A) 003+, octahedral complex with strong field ligand
(B) Co3+, octahedral complex with weak field ligand
(C) CoS+, in a square planar complex

(D) Co3+, in a tetrahedral complex
[ Atomic number : Co = 27 ]

4., Consider the following reaction :

/[:j/CHz—Cl KON,
_—
Cl

The major product of the reaction is :

(A) /©/ o
S

(B)

CH, - CN
(®

T
CH, -
(D) /[;j/

5. Which one of the following compounds has the lowest pK, value ?
(A)  p-Cresol (B) p-Nitrophenol
(C)  m-Nitrophenol (D) 2,4,6-Trinitrophenol

56/3/1-13 5 VWMWY P.T.O.



(CH3)9CH — O — CHg %l S& HI % 919 31f¥ehd foram SiTam 2 a1 a1 @ :
(A) (CHj3)9CH -1+ CH30H

(B) (CHj3)9CH - OH + CH3—1

(C) (CH3)9CH -1+ CH3-1

(D) (CH3)QCH — OH + CH3OH

7. Tr=fafgd Dfen § 9 SH-E1 9= GehiiAd FaREe o 912 AMNHAT Hieh
-faee ey [l et g 2

(A) CH3CONH,
(B) (CH3g)3N
(C) (CH3)9NH

(D) CH3CH,NH,

8. o Wieww H  CH3NHy (), (CHg)NH (ID), (CHg)gN (IIT) 3R

CgHsNH,, (IV) sl &IhdTl 1 Sigdl §311 4 8
(A) IV<III<I<II
B) II<I<IV<III
C) I<II<IlI<IV

(D) I<II<I<IV



6. (CH3)9CH — O — CH3 when treated with HI gives :
(A) (CH3)9CH -1+ CH3OH
(B) (CHz)9CH-OH + CH3g-1
(C) (CHg)CH-1+CHg-1

(D) (CHg)yCH - OH + CH;0H

7. Which of the following compounds on treatment with benzene sulphonyl

choride forms an alkali-soluble precipitate ?

(A) CH3CONH,
(B) (CH3g)3N
(C) (CH3)9NH

(D) CH3CH,NH,

8. The order of increasing basicities of CHgNHy (I), (CHg)oNH (ID),
(CHg)3gN (II1) and CgH5NH, (IV) in aqueous media is :

(A) IV<II<I<II
(B) IH<I<IV<III
(C) I<II<III<IV

(D) I<II<I<IV

56/3/1-13 7 VWMWY P.T.O.



9. T 1 YRl I H HEwqUl YT (9T T foeriid & -

(A)

(B)

(C)

(D)

faerm A

g\ B

faef= D

faet= K

10. 9 i3 3cUTh THE b 311Tshar s AT dgrar 7, df a1 fewes (k) :

(A)

(B)

(C)

(D)

oo & 3
i
@1 &

TR ifd W MY 9¢ HehdT & 3TYST U Tehdl &

11.  fordht foeta X 1 1% foe=m ghig (HIeR geam™ = 342 g mol ™) % 6% faetm
& g1 FHIUER 2 |l X 1 Aok geumH B

(A) 342¢g mol

(B) 57g mol

(C) 114¢ mol

(D) 3-42 g mol ™"

56/3/1-13



10.

11.

The vitamin which plays an important role in coagulating blood is :

(A) Vitamin A

(B) Vitamin E

(C) Vitamin D

(D) Vitamin K

When a catalyst increases the rate of a chemical reaction, then the rate
constant (k) :

(A) remains constant

(B) decreases

(C) increases

(D) may increase or decrease depending on the order of the reaction

A 1% solution of solute X’ is isotonic with a 6% solution of sucrose (molar
mass =342 g mol™1). The molar mass of solute X is :

(A) 342 gmol™’

(B) 57 gmol ™

(C) 114 ¢ mol

(D) 342 g mol™

56/3/1-13 9 VWMWY P.T.O.



i STef NaCl @ foega-s1aeed = gue helifees afufsean 2 -
(A)  ClI” 3T I I

(B) Na' 3T =1 3T9==H

(C)  Hy0 1 ATl

(D) HyO 1 II==H

Uy7 &7 13 & 16 & o710, 31 %97 30 70 § — 574 vk &1 A9 (A) TIaT
gt &1 FROT (R) FRT 3ifha a7 T § | 37 9941 & @gl I 714 137 7T &igh
(A), (B), (C) 377 (D) & @ g7 5w |

(A)  ARTHAT (A) 3R HRO (R) g1 T& 8 3 R0l (R), AlTHAT (A) 6
gl SIS LT 2 |

(B)  AfYheH (A) 3R SRl (R) GHI &l 8, T AU (R), 310 (A) i
& AT 7T T 8 |

(C) AMHAA (A) Hal 8, W R0 (R) 7T 7 |

(D) ANYHA (A) TId 8, T SR (R) TEl 2 |

13. 3¥FY7(A) : I H U TAgehial farea W feaTes 8 g1 ST 2 |

FRU(R): A o B o 1Y FESNH AEY sHH <hl &Jual 7 8+

HUT UWIAN TAZhIA T | Al 2 |

56/3/1-13 10




12. During the electrolysis of aqueous NaCl, the cathodic reaction is :

(A) Ogxidation of Cl ion

(B) Reduction of Na™ ion

(C) Oxidation of HyO

(D) Reduction of HyO

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) : Addition of ethylene glycol to water lowers its freezing

point.

Reason (R):  Ethylene glycol is insoluble in water due to lack of its

ability to form hydrogen bonds with water molecules.

56/3/1-13 11 WAV NN P.T.O.



14. 3HI7T(A) : Tiea Ighaet & fou ififskan wife it anfuaesrar @

THEHH Bl & |
FRU(R):  HilE T g Fyifd gt 8 don snfveehdtr shad Trafies
FTRTsRaTaT & fog & 2t 2 |
15. 379597 (A) : STSHINA 3R hl UL TATA ohl FATh I aldl & |
HR (R) : TIATA 3TV] TER EEGISH EE ¥ Tl qld & Selieh SIZHIIA

3 H IE 99T TR 2 |

16.  377eT (A) : Ufa Hied-shieed fufshan 78 et 8 |

FROU(R):  ShiecA-shieed Afufshan e sotarei-rrft gfaeema srfufskan 7 |
Qs d
17. (%) Hiaa teuq s« afenfya i | 98 1o wdedt @ fora R

18. (h)

(@)

56/3/1-13

qefeq 8 ?

AAAT

T 3R VA fagor g fore g o1 fo=ed el Sran 8 2 o

e | 39 foaea 9 forg YR o1 fesraaneft fasor ffda grar 2 2

foreft srfuifshan o, 3fg SAfYepres X’ <1 Aigal o AT & & STt g, ai

STHTSRT o FATSd T[T 81 STaT & | JATRAT i hife =M 7 2

Tk uifeafa garsu foad w13 fesmfoas sififsman nifaera: wem =wife i

Frffshan it & | UEt srfifshan 1 ek Sere v |

12

1+1=2



14. Assertion (A) : Order of reaction and molecularity are always same for

complex reactions.

Reason (R): Order is determined experimentally and molecularity is

applicable only for elementary reactions.

15. Assertion (A) : The boiling point of ethanol is higher than that of

dimethyl ether.

Reason (R): Ethanol molecules are associated through hydrogen

bonding whereas in dimethyl ether, it is not possible.

16. Assertion (A) : Aniline does not undergo Friedel-Crafts reaction.

Reason (R):  Friedel-Crafts reaction is an electrophilic substitution
reaction.
SECTION B
17. (a) Define molal depression constant. How is it related to enthalpy of

(b)

18. (a)

(b)

56/3/1-13

fusion ? 2

OR

What type of deviation is shown by ethanol and acetone mixture ?
Give reason. What type of azeotropic mixture is formed by that
deviation ? 2

In a reaction, if the concentration of reactant X’ is tripled, the rate
of reaction becomes twenty-seven times. What is the order of the

reaction ?

State a condition under which a bimolecular reaction is kinetically a

first-order reaction. Give an example of such a reaction. 1+1=2

13 VWAV WAVVVAWVVIWWWAWVY P.T.O.



20.

21.

22,

23.

fTAfad STt STfUTshaTaT sl Ul hIfT 2x1=2
(%) 2MnOj + 5805 + 6H' -

(@) Cry02” + 14H' + 6Fe’

(%) FAfafed I & @ SE-AT g Jifes Sy2 Affshatsti 4 diear @

rfSrfspam T SR &= 2

CH3—CH2—I YT CH3—CH2—BI‘
(@) FARIBH a Ted TiF daett ° w=@I e fomen S g 2 1+1=2
frferRaa = @ opprE 61 stfufsean G 2x1=2
(%) HCN

(@) W% HNOg

Qg 1

200 g A U forelt ramsusfic foei & 5 g @l i faeaa s mm = |

300 K W 3G 9157 g6 31-84 mm Hg 2 | fooia &1 mier geamm uftehfera

i | 3

(300 K W 3§ A Al 919 &1F = 32 mm Hg)

0-2 M KC1 foerm &) areierdr 248 x 102 S em™ L 8 | SAH! ek ATetehdl 3R
IERISEEIEIRC AR LEANLREAlS I 3
fem w2

7&;{ ,=7358 em? mol ™!

2°  =765S em?molt
Cl™



20.

21.

22,

23.

Complete the following ionic equations : 2x1=2

(a) 2MnOj + 5805 + 6H" -

(b) Cry02~ + 14H* + 6Fe*

(a) Which halogen compound in the following pair will react faster in

SN2 reactions and why ?

CH3 - CH2 -1 OR CH3 - CH2 — Br

(b)  Why is chloroform stored in closed dark coloured bottles ? 1+1=2
Give reaction of glucose with the following : 2x1=2
(a) HCN

(b)  Conc. HNOg

SECTION C

A solution is prepared by dissolving 5 g of a non-volatile solute in 200 g of
water. It has a vapour pressure of 31:84 mm Hg at 300 K. Calculate the
molar mass of the solute. 3

(Vapour pressure of pure water at 300 K = 32 mm Hg)

The conductivity of 0-2 M solution of KCl is 2:48 x 1072 S em™. Calculate
its molar conductivity and degree of dissociation (). 3

Given :

7»(;<+ =735 S em? mol ™!

2°  =7658 cm? mol !
Cl™

56/3/1-13 15 WAV NN P.T.O.



25.

26.

27.

28.

56/3/1-13 16

T T hiTe I AMAMGRAT Sl 25% 0 81 § 40 e @ & | 971 Feereh a1

A 9iehierd shifSTT | fehde @HT | I8 AR 80% qoT &R 2 3
[Fe=T T 2 : log 2 = 0-30, log 3 = 0-48, log 4 = 060, log 5 = 0-69]

(%) 2FESA & FA-ATIHA H (+)-A-2-3Td &+ H ThE TR A
TRt Sfaeemad (Sy1 312ET Sy2) Bl 8 ? SR T |

(@) 1 BT 3 9 FARis-e 3 AU FANSS i b o0 | AIfSIT 91g
o |1 AR foha ST 8 2 2+1=3

(%) Frefefga erfifsraneti # affafera aieo fafae
(i) UgH-AmA Afifsma
(i) <hles ITfufsRan

(@) HHld & ST T 2,4,6-2ESHBAIA o4 § W AfShdeh 1 AW
ferfe | 2+1=3

o o

a1y fafefaa = fFe IR wrag 3t ? (Fg J19) 3x1=3

F)  SSIgH A U I 0SS

(
(@) WIS & T
(
(

T

THEIEH ¥ S=5iigsh 3TF
) SHEeE § 1-BeudATa

~—"

o

frafafaa srfifnati §f A, B 3t C 61 ST afu ; 2xlé=3

LiAIH HNO
(%)  CH4CH,Cl 2S5 A oy

NO,

NaNO, + HCI CgH-OH
(@) @ Fe/HCl , , NaNO, +HCl . CgHsOH
273 K




25.

26.

27.

28.

A first-order reaction is 25% complete in 40 minutes. Calculate the value

of rate constant. In what time will the reaction be 80% complete ?

[Given : log 2 = 0-30, log 3 = 0-48, log 4 = 0-:60, log 5 = 0-69]

(a)  What type of nucleophilic substitution (Sx1 or Sn2) occurs in the

hydrolysis of 2-Bromobutane to form (+)-Butan-2-ol ? Give reason.

(b) What happens when chlorobenzene and methyl chloride are

treated with sodium metal in dry ether ?

(a)  Write the equations of the reactions involved in the following :

(1) Reimer-Tiemann reaction

(11) Kolbe’s reaction

2+1=3

(b) Name the reagent used in the bromination of phenol to form

2,4,6-Tribromophenol.

How will you bring about the following conversions ? (any three)

(a) Benzoic acid to Benzaldehyde
(b) Ethanal to Propanone
(c) Acetophenone to Benzoic acid

(d) Bromobenzene to 1-Phenylethanol

Give the structures of A, B and C in the following reactions :

LiAlH HNO
(8  CHgCH,Cl N5 A B

NO,

NaNO, + HC1 C:H-OH
(b) @ Fe/HCl>A alNUg + > B 65 s O

273 K

2+1=3

3x1=3

2x1—=3

P.T.O.



Qs v

RETfeTier Jo7 a-3Tenia 3o7 8 | 3 &1 eTYd% 91T 3R 137 70 yo7) @ I a7 /|

29. HHAY qdl b T@WTE & "W H (n— 1)d Soiael Sl WHfieHt $9 awi Sl S
fafsrse o1 M Hdt ® | 3@ Uil stfadieor srawensti & eafafs dshAw
gTqu TR T TR IR 01 AT & a1 T 3R S hi Jgha a18
STt 8 | WA ATqU SEd € SAUTGHT, T IS, AL qA dASH °
arfufskan &t | KMnO, 3T KyCroO; 3ok AU 3CTEWT & |

AT EHAYT axal sl Q1 AT A-ATIS qAT UgeAras TTad Aol o f-actich
H T HA § | ARHIST H AfHES b Soigedl o YU U TWE
(imperfect shielding effect) % RV TTHTY AR § Jhg < H1 TTHTY ATHT

H it B9 BIAT & & R0 MHa- Bl & |

(%) TShHY GTqE a1 IToh J1Teh 31T IcUTeh hl Wifd I R &hid 3 2 1
(@) TFAATISl § LA AT (size) H 3TTHeH I AT SR g ? 1

(1) TS M w1 aRfyd il | 7w T wsAw eft we fgdm
GehHYT HUft <hT TRETY] Brsemati i fohd TehR T it § 2 2

AYAT

() efm wem §, Cr’t ofuEl Feol § ¥ ®N-H1 YT IUER® & 3K
w7 ? 2



SECTION D

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

answer the questions that follow.

29. The involvement of (n — 1)d electrons in the behaviour of transition
elements impart certain distinct characteristics to these elements. Thus,
in addition to variable oxidation states, they exhibit paramagnetic
behaviour, catalytic properties and tendency for the formation of coloured

ions. The transition metals react with a number of non-metals like

oxygen, nitrogen and halogens. KMnO4 and KyCr9O; are common

examples.

The two series of inner transition elements, lanthanoids and actinoids,
constitute the f-block of the periodic table. In the lanthanoids, there is
regular decrease in atomic size with increase in atomic number due to the

imperfect shielding effect of 4f-orbital electrons which causes contraction.

Answer the following questions :

(a) Why do transition metals and their compounds act as good

catalysts ? 1
(b) What is the cause of contraction in the atomic size of lanthanoids ? 1

(¢) Define lanthanoid contraction. How does it affect the atomic radii of

the third transition series and the second transition series ? 2

OR

(¢c) In aqueous media, which is a stronger reducing agent —

Cr?* or Fe®" and why ? 2
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30. UM W97 § Haieh UIC SH Tt 9 A9 & | TH @ g B o -
T < T B @ SN NI § YIS IMEY g IS B 7 | g UHHA I
JTETeh UHHT 3T Hhagad & | T5aet It &9 4, THiAT 317l IWagHi Jehid
T & Mk o Tl U TRl QI o 1Y SATHTSHAT hid & |

TUeh TRl o LR W AIEHT hl G 1 H Fifiehd fhal ST § : WIER 3R
MIARIHR NEF | TEFT ht TTEAT T Ahfd 1 ey @) o waqti @ fopam
ST Hehal & : Tk, fgdiae, Jaiaeh Td aqsh i | Toish &R 99 &R i
qoT § Afes Afedt 8ia1 8 | pH 191 ad # uigad & Wit s fgdies =
ek FEATE A5 Bl ST & 3R o 39 Jhrl i § &M 81 &d | 39 A

1 Torepeiento had 7 |

fafaRaa g & 3 i
(%) ATaTIH WAL v 1 B & 2 1
(@) Ui o1t o fSaer mafiss & & o= i 3 2 1

(M () WerR N qen MiAhEpR N H Th-Ush 357807 T |

(i) WIS o Tehctehl bl fohT TehT AT Y SIS @Al § ? 2x1=2

AU

(M) (@) o8 H-E GETeHS fafirear 8 S stEml wehu o rfirerer
UL

(i) IFAAEEE 3R fFACIZE H FIT TLHCHS A BT 8 2 2x7=2
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30. Proteins are the most abundant biomolecules of the living system.
Proteins are the polymers of about twenty different a-amino acids which
are linked by peptide bonds. Ten amino acids are called essential amino
acids. In zwitter ionic form, amino acids show amphoteric behaviour as

they react both with acids and bases.

On the basis of their molecular shape, proteins are classified into two
types : Fibrous and Globular proteins. Structure and shape of proteins can
be studied at four different levels i.e., primary, secondary, tertiary and
quaternary, each level being more complex than the previous one. The
secondary or tertiary structure of proteins get disturbed on change of pH
or temperature and they are not able to perform their functions. This is

called denaturation of proteins.

Answer the following questions :
(a) What are essential amino acids ? 1
(b) What is meant by zwitter ionic form of amino acids ? 1

(c) () Give one example each for Fibrous protein and Globular

protein.

(ii)) What type of linkages hold monomers of proteins together ? 2x1=2

OR
(c) (1) What is the structural feature which characterises a reducing

sugar ?

(11) What is the structural difference between nucleoside and

nucleotide ? 2x1=2
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(@) @)

(ii)

(iii)

32. (%) @)

56/3/1-13

Qs &

25°C R fAfarfad 9@ &1 a1, 94 (emf) 9iewfara S
7n (s) | ZnZ* (0-001M) | | Cd®" (0-1 M) | Cd (s)

feam w2 E;n2+/zn --076V, E°

0 2y =040V llog10=1]

HUe o faga-stueed 1 fgdf f9m sase | NaCl @ S foerm
i pH Topd YR & ST grft 1 sehT forefa-stuered feham S
g ? 3+2=5

HAAAT

Rrfifiad &1 SRR 5 R A,GO 37 log K, whafer it -
Fe (s) + Ag' (aq) = Fe2+(aq) + Ag (s)

e E° =—-044V, E°
%?T[ % Fe2t/Fe Ag'/Ag

=+080V

1F = 96500 C mol
Tt 3R fodioer Sef@i hl e Suq Idl & &S d A
faRew |

10 HyO & Oy | STiafientul o foTT fohad %08 3mawaeh gl 2
3+1+1=5
frferfaa stfufshamatt o g 3carg faRan :

CHoCHg a) KMnO, , KOH
v ©F

@ {¢_)—CHO + CH, - C - CH T NaOE, o

I
0

Brs / FeBr
(3) @ 2 35 ?
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(b)

32. (a)

56/3/1-13

(1)

(i1)

(1)

(ii)

(iii)

(1)

SECTION E

Calculate emf of the following cell at 25°C :

7n (s) | Zn" 0-001M) | | cd® (0-1 M) | Cd (s)

Given : E° =-076V, E°
Zn2*/7n ca2t/ca

=—-040V [log 10 =1]

State Faraday’s second law of electrolysis. How will the pH of

aqueous NaCl solution be affected when it is electrolysed ? 3+2=5

OR

Calculate the A,G° and log K, for the following cell reaction :

Fe (s) + Ag' (aq) = Fe2+(aq) + Ag (s)

. . 0 _ .
Given : E 94 =+ 080V,

Fe<™/Fe

1 F = 96500 C mol

—_— . o
=- 044V, Ef

Write any two advantages of the fuel cells over primary and

secondary batteries ?

How many Faradays are required for the oxidation of 1 mole
of HzO to 02 ? 3+1+1=5

Write the major product(s) in the following reactions :

CHoCHg a) KMnO, , KOH
(1) @/ NG > 9

@ {_)—CHO + CHy - C-CHj ar NatHL o

I
0

Brs / FeBr
(3) @ 2 2y ?
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(i) Tr=fafaa fes et d favg w6 & fou @@ qEEte adeo
IR

v & =

(@) R o T 30925

COCH, COCH,CH,

AAAT

(@) () f=fataa & foe sro dfe .

o

(1) CHfipEese § had T — NH, 998 dHieEeE o= |

[Nl aN N

gfrfera gar 2 |
(2) UHlcH 6 g § vHiefeegse HCN I & Ufd 3Afees
srffspamsfict giar 2 |

(i) (1) H=IRad sl 3k Tty dwed o Ued gU A H Fafedd
CH5COOH, O,N — CH, — COOH, HCOOH

2) Tr=faRaa afufsran & fou stfiesdes @1 9w ffge -

CHs—CH=CH- CHy—CN —'
CHs — CH = CH — CH, — CHO

(iii) TA-BlcATe-Sferehl rfrfsran & wfmfera stfirfsran fofge | 2+2+1=5

33. fafcifga 4 9 ol g aoi & 3¢ fofau 5x1=5

(%) EFe [Co(Hy0)(CN)(en)y)?* w1 TUPAC T foifiam |

(@) o bl da 8 3 {99 TR & Teheqt fofiee g o1q 3T
T e §, SATHAR quTaFadr s 999 &l gt ?
56/3/1-13 24




(ii)) Give simple chemical tests to distinguish between the
following pairs of compounds :

v QF " wm CF

(2) Pentanal and Pentan-3-one 3+2=5

COCH,CH,

OR

(b) ()  Give reasons for the following :

(1) In semicarbazide, only one — NHy group is involved in
the formation of semicarbazone.

(2)  Acetaldehyde is more reactive than acetone towards
addition of HCN.

(ii)) (1)  Arrange the following in decreasing order of their acidic

strength
CH3COOH, O9N - CH, - COOH, HCOOH

(2) Name the reagent in the following reaction :

CHy— CH=CH-CHy—CN —7,

CH; - CH = CH - CH,, — CHO

(i11)) Write the reaction involved in Hell-Volhard-Zelinsky reaction.
2+2+1=5

33. Attempt any five of the following : 5x1=5
(a) Write the IUPAC name of the complex :

[Co(Hy0)(CN)(en)g)

(b) Why is geometrical isomerism not possible in tetrahedral complexes
having two different types of unidentate ligands coordinated with

the central metal ion ?
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fefafad gpa Al 1 3Teh fhtea &= faured 91 (o) & sed 3T
A H SETEd I
[Co(NHg)gl**, [CoFgl®", [Co(CN)gI*~

AT AEY fagia & YR W d@Hal [Ni(CO) ] o HHW TH
TrIhI SEgR i foafau |
[Ni 3T ITHTY] ShHTeh = 28]

[CoFgl®™ 3 [Co(Cy04)3]°>~ Tt § A HIH-HT Tped
(i) Afs Tomrft g 2

(i) I J=hUT T%d & ?

Iwedl fore 3R fgaq fomree o s X & 2

STCHTHE & F d° F IS AW ty, I e, b UG § fafay
S
i) A,>P, 3 (i) A, <P

26 VWAWWWAWWWAWAVNAVVIWAVNAVN



(c)

(d)

(e)

()

(g)

56/3/1-13

Arrange the following complex ions in increasing order of their

crystal field splitting energy (A,) :
[Co(NH3)gl>*, [CoFgl®™, [Co(CN)gl®~

Write the hybridization and magnetic character of the complex
[Ni(CO)4] on the basis of valence bond theory.

[Atomic No. : Ni = 28]

Out of [CoFg] 3~ and [CO(C2O4)3]3_, which one complex is :
(1)  more stable ?

(ii) the high spin complex ?

What is the difference between an ambidentate ligand and

bidentate ligand ?

Write the electronic configuration of d° in terms of tog and eg in an
octahedral field when :
(1) A,>P, and @Gi) A <P
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Trefafaa Fcw <t erHgEe afen 3TR 3T 9TeH HIfT :

)
(1)
(i)
(tv)

(v)
(vr)
(vii)
(viii)

(ix)

3G YI79T H 33 Yo7 & | G 397 ST & /

o9 qie &S] H 997157 & — TS &, @, T, T A& |

GUE F — 97 G 1 @ 16 T TgIaehedid JhR & 97 & | I J97 1 37 HT1 & |

GUE G — Jv7 G&IT 17 & 21 @ 37fa 7 IF0T FHR & 97 & | F39b F97 2 371
HE |

GUE 7T — 597 G122 T 28 T T ITHIT FHR & J97 & | Jed 597 3 311 BT 8 |
GUE T — 97 G&IT1 29 7T 30 G JTERT T97 & | I J97 4 375] 18 |
GUE & — J97 G731 T 33 5 ITIT JbR & J97 8 | I3 T975 b HT18 |

o797 4 G 99T 787 197 T & | TE, @UE & @ SR 37 US| & P& ]
7 37TRe% [aeeq &7 597 IGar Tar & |

77 & b GICTTIeIT R8Tk & 177 31677 F9797 & |
SAPAT BT IGINT AT & |

Qs - 16 x 1 =16

T T 1 Y 16 T Fgahod 1T TR h 1 37h o T ¢ |

1.  Ca2t 3R Cl- 3 shl HieRk 3Tk ITeIhdTd a9l 119.0 3R 76.3 S ecm?2 mol™!
g | CaCl, % foTq AT AIeR =Tetehd! &1 7 BT :

(A) 195.3 S cm? mol™! (B) 43.3 S cm? mol!

©) 3

56/4/1/21

14.3 S cm? mol™! (D) 271.6 S cm? mol™!
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General Instructions :

Read the following instructions carefully and follow them :

(1)

(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 § marks.

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

(ix)

(x)

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 16 x1=16

Question No. 1 to 16 are Multiple Choice type questions carrying 1 mark each.

1.

56/4/1/21

The molar ionic conductivities of Ca2* and CI~ are 119.0 and 76.3 S cm?

mol~! respectively. The value of limiting molar conductivity of CaCl,, will

(A) 195.3 S cm? mol™! (B) 43.3 S cm? mol!
(C) 314.3 S cm? mol™! (D) 271.6 S cm? mol™!

3 WAAAAAAAAAAANMAAAAAAAAA P.T.O.
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ro Ei

ffetiaa arfufsran ot foem <hifs -

H H\

“c=0+ C=0+7z KOH—2 sA+B
H/ H/

few T fashedi T & A 37X B 1 vg== I

(A) A —TdA7e, B — Tl wite

(B) A — TN, B — Uiefiem wide

(C) A—1d9d, B — Wi

(D) A — W4T, B — qrefyem uEiee

3. frafeafaa sweti 4 @ oH faerfim ¢ 1 fefua s g ?
(A) T>fw 3 (B) TophITeh 31
(C) UEehlfeeh 3TFA (D) SIIgeh 3TA

4. Ufcezizel % faem & foTu Usgue 3To=ra e BT § | 38 2ATfRar J e 3 8
(A) Pd-BaSO, (B) Tsiet AlC,
(C) 3 (I11) 3TTETSS (D) HgSO,

5. QU foskedl § & % |1 Ufcshel aeTse Sy 1 AR 31fereh disrar & am ?
(A) (CH3)3C—B1‘ B) (CH3)2CH—BI'
(C) CH,~CH,-Br (D) (CH,),C-CH,Br

6. i feugu 3d Aoft < Teal H & A Halieresh T § STTAIehio Sawemd g § ?
(A) hivgaH B)
(C) shiftrm (D) fefrm

56/4/1/21 4 WAAAAAAAAAAANMAAAAAAAAA
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Consider the following reaction :

Hy Hy
C=0+ C=0+Conc-KOH—2 5A+B
"/ "/
Identify A and B from the given options :
(A) A —Methanol, B — Potassium formate
(B) A — Ethanol, B — Potassium formate
(C) A —Methanal, B — Ethanol
(D) A — Methanol, B — Potassium acetate

Which of the following acids represents Vitamin C ?
(A) Saccharic acid (B) Gluconic acid
(C) Ascorbic acid (D) Benzoic acid

Rosenmund reduction is used for the preparation of Aldehydes. The

catalyst used in this reaction is

(A) Pd-BaSO, (B) Anhydrous AlCl,4
(C) Iron (III) oxide (D) HgSO,

Which alkyl halide from the given options will undergo Sy1 reaction

faster ?
(A) (CH3)4C—Br B) (CH,,CH-Br
(C) CH4-CH,—Br (D) (CH4)4C—CH,—Br

From the elements of 3d series given below, which element shows the

maximum number of oxidation states ?
(A) Scandium (B) Manganese
(C) Chromium (D) Titanium
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10.

I3 TfieRtor T TEt M ST §
(A) k = _AeEa/RT (B) k = eEa/RT
(C) k = Ae—Ea/RT (D) k =— Ae—Ea/RT
frfafaa o & qoies WiH i 98=H i ;
CH,
(A) CHy;— N —CH, (B) CH,-CH - CH,
2
(C) CH;-NH - CH, - CH, (D) (C,H,),CHNH,

AT § IR 3tfieptes 6t JrTet AMfsRaT & gvema aq 3Teal g STaeTaered | it
el 8

(A) UeshH (B) Wrafies Tehigiad
(C) el Teehlalet (D) fefraes Tohiaen

S Wife T TR 6 7w fou gu o # e« 3R 3a-@E &

T
£
£

0 oy —
(A) B =k, J0:@E = [R],

B) < =-k, 3a@s = [R],
(C) @ = k/2.303, 3a:@s = In[R],

D) & =-k/2.303, 3IaTWE =1n A
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7. The correct Mathematical expression of Arrhenius equation is
(A) k = _AeEa/RT (B) k = eEa/RT
(C) k = Ae—Ea/RT (D) k — _Ae_Ea/RT

8. Identify the tertiary amine from the following :

CH,
(A) CHy— N —CH; (B) CHy—CH - CH,
NH,
(C) CH,-NH-CH,- CH, (D) (C,H,),CHNH,

9. Nucleophilic addition of Grignard reagent to ketones followed by
hydrolysis with dilute acids forms :

(A) Alkene (B) Primary alcohol
(C) Tertiary alcohol (D) Secondary alcohol

10. In a given graph of zero order reaction, the slope and intercept are :

—

Concentration
of R

0 Time —

(A) Slope =k, Intercept = [R],
(B) Slope =k, Intercept = [R],,
(C) Slope = k/2.303, Intercept = In[R],

(D) Slope =-k/2.303, Intercept =In A

56/4/1/21 7 WAAMAAAAAAAAAAAAAAANA P.T.O.



%
11 @ gl sfifemait 3 fore st % T e TG

[. ST Tehigidl o Ufesasel § 3Tl (p) NaBH,

1. SYA-2-3TH ¥ FA-2-3ATA (@) 440 K T 85% HiThIeh 37T
III. HHTA 1 2, 4, 6-ZRSHhHTA § S ) PCC
IV. WUA-2-377et o1 99 3 fFsiefiento (s) S I

A) I-@), =), II-(s),IV-(@ B) I-(), =), I (), IV-(s)
©) 1-(9), 11— (@), II-(@), IV-(@) D) I-(@),I-(s), UI-(@),IV-(q

12.  d-sciieh deal] T AU Soiaeifoieh ToraTd & :

(A) (n-1)d10ns!2 (B) (1 —1)d0nsl-2
© @-1)dPns® (D) (1) dns!?

TR HEA 13 ¥ 16 o oY, Q1 e U 1w & — 5 b o1 3Afieped (A) derm g bt

ST (R) g7 3ifehd foham T B | 37 I9A1 o T&l ST A few M shiet (A), (B), (C) 3R

(D) T | R ST |

(A) SAMHAA (A) 3R HRT (R) GFT F&T & X HR (R), JRRYA (A) 1 961 =
HAE |

(B) 3AMRYA (A) 3R RO (R) IHI Gl &, g HRU (R), JAWHeA (A) i €@l

ST T8l T 8 |

(C) 3AfTHeH (A) TEl 8, T HRUT (R) TTeAd & |
(D) SANH (A) A &, Tg HRU (R) T 7 |

13. YT (A) : HHTA Y G B p-ATIRIATA HH AR 2 |
HRU (R) : TSI G SO ITTHIR T & A1 p-A18g] HFHIEE TRH i TR

e i H e § |

56/4/1/21 8




11. Match the reagents required for the given reactions :

I.  Oxidation of primary alcohols to (p) NaBH,

aldehydes
II. Butan-2-one to Butan-2-ol (1) 85% phosphoric acid at 440 K
III. Bromination of Phenol to 2, 4, 6- (r) PCC

Tribromophenol

IV. Dehydration of propan-2-ol to (s) Bromine water

propene
@A) 1I-@, I-(@),III-(),IV-(@ B) I-(@, -, - (), IV-(s)
C) I-(), I-(q), I -(p), IV=-() D) I-(p), I~ (s), - (), IV-(q

12. The general electronic configuration of d-block elements is :
(A) (n-1)d10pgl2 (B) (n-1)d0nsl2
(C) (m-1)d0ng*3 (D) (n-1)d%s!2

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) 1s false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : p-nitrophenol is less acidic than phenol.

Reason (R) : Nitro group is electron withdrawing and helps in the

stabilisation of p-nitrophenoxide ion.
56/4/1/21 9 AAAAAAAAAAAAAAAAAANAA, P.T.O.



ExE
=
14. ANHYT (A) : TIEH A hisdd — shided TTfsha Jeiid T8 i 8 |
HRU (R) : eI TUg ISk Tg § U9 3o TegHiam Fiise e 998
H STl B T |

15. ARRYT (A) : IS Teh I IHT 2 |
HRT (R) : S, HielT faeta 3R 2ieis 3tfiepties o1 3raferd T8l a2 |

16. AR (A) : 39 TA & ¢, Zn/ZnZt(AM) || CuZt AM)/Cu e E' St =1.1V
2, afe faolid smer fovwer 1.1 V & 31feres 8, df soieie Cu ¥ Zn %1 3R o8 0
WA E |
SR (R) : A T a1t Tt i vifd s g |

g -g
17. f=fafaa 9ei w1 afefya shife -

(a) AR Hrife

(b)  EfshaT Sl 1x2

18. 200 g 51 # et Srarsaefict foer & 18 g Hiereht a1 foerem 272.07 K W ferfig g
2 | faor =1 afoeres geamm uftesfera hifsm |

(91 % feTg K, = 1.86 K kg mol ™) 2

19. (a) feuawgner 4@ %W a1 difireh S 2 AR dterar & o SR =i 2
CH, - CH, — I 3R CH, - CH,, - Br
(b) TrAfeTad e 1 37 TR & FEd ¥ H AT HINT :

S, 1T, 1-TFSH, 1-FANSLA 1x2
56/4/1/21 10




14. Assertion (A) : Benzoic acid does not undergo Friedel — Crafts reaction.

Reason (R) : Carboxyl group is deactivating and the catalyst aluminium

chloride gets bonded to the carboxyl group.

15. Assertion (A) : Fructose is a reducing sugar.

Reason (R) : Fructose does not reduce Fehling solution and Tollen’s

reagent.

16. Assertion (A) : For a Daniell cell, Zn/Zn2*(1M) || Cu?* (1IM)/Cu with
E°cell = 1.1V, if the external opposing potential is more than 1.1V,

the electrons flow from Cu to Zn.

Reason (R) : Cell acts like a galvanic cell.

SECTION - B
17. Define the following terms :
(a) Order of a reaction

(b) Activation energy 1x2

18. 18 g of a non-volatile solute is dissolved in 200 g of H,O freezes at 272.07 K.
Calculate the molecular mass of solute (K, for water = 1.86 K kg mol™1) 2

19. (a) Which compound in the given pair would undergo SyZ2 reaction at a
faster rate and why ?
CH; - CH,—-Tand CH; - CH, — Br
(b) Arrange the following compounds in the increasing order of their
boiling points :

Butane, 1-Bromobutane, 1-Iodobutane, 1-Chlorobutane 1x2

56/4/1/21 11 WAAMAAAAAAAAAAAAAAANA P.T.O.



20. (a) IS AMTehT | AR TTet SATfeRaaT o fou vewr: fremfafyr fofay | 2
YT
(b) 3 F=ferRaa Tt 8 T ST ?

(i) I | SIIgeh 3T

(i) TIHTA ¥ 3-FTESIHNSAA 1x2

21. (a) I BT § I TRhM, SHI STt o w1 SATUfRA it & | qEmEfe wienr

fafaw |
(b) = € GRS Iookd TR TRIT 8, UM 1T foh 378 & S DNA 1 3ufRa &
3 RNA H3ufRa 2 :
(i) 9fH, (i) e 1x2

gug -1
22. (a) §FA [Pt(en),Cl,|%" o ST GRS SHTST |
(b) TorEeet &= THgTd o STTUR W d* ST 1 geragiieh fo=ame fefan afg A < P& |
() et fomug & oo 1R 8 7 U 3ere € | 1x3

23. 25 °C W f=fafgd aa =1 emf TTeh{eTd SIS
Sn/Sn?* (0.001M) || H* (0.01 M) | Hy (1 bar)/Pt g,
fe® : E°(Sn?"/Sn) =-0.14 V, E° H*/H, = 0.00 V (log 10 = 1) 3

24. TmAfaRaa siufrnei = foe vamfes g ffae @k @@ Hif )
(a) TSI — ST ientor Tfvfera
(b) fafermem dyeryo
(c) VfH 1 hISe — ShTd Ufeshe
(d) TSER-EmA TR 1x3
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20. (a) Write the stepwise mechanism of nucleophilic addition reactions in

the carbonyl compounds. 2
OR
(b) How will you convert the following :
(1) Toluene to benzoic acid.

(1) Ethanol to 3-Hydroxybutanal 1x2

21. (a) What happens when glucose reacts with bromine water ? Write

chemical equation.

(b) Two bases are mentioned below, identify which is present in DNA

and which one is present in RNA :

(1) Thymine, (i1) Uracil. 1x2
SECTION - C
22. (a) Draw the geometrical isomers of the given complex :
[Pt(en),Cl,]**
(b) Write the electronic configuration for d* ion if Ay < P on the basis of
crystal field theory.
(¢) What is meant by a unidentate ligand ? Give an example. 1x3

23. Calculate emf of the following cell at 25 °C :
Sn/Sn2* (0.001 M) [|H* (0.01 M)| Hy (1 bar) | Pt

Given : E°(Sn?*/Sn) =-0.14 V, E° H*/H, = 0.00 V (log 10 = 1) 3

24. Write chemical equations for the following reactions : (Do any three)
(a) Hydroboration — oxidation reaction
(b) Williamson Synthesis
(¢) Friedel-Crafts Alkylation of Anisole

(d) Reimer-Tiemann Reaction 1x3
56/4/1/21 13 AWAAAAAAAAAANAAAAAAAAAA, P.T.O.



95. (a) TreAferRae el 2 i i fie ) % fore wamfies we R -

() R IR S=Algh A
(i) e TR SHAH
(b) feu gu AR § T HH Tecial 37 g 3T R ?

CH,FCH,CH,COOH a1 CH,CHFCH,COOH 2+1

26. THTIREd UGl ! SATEAT SHIfT ;
(a) 3TTEYIH UHHT 3T+
(b) UTES 5
(c) ferepefrepaom 1x3

c

27. (a) feugwAfies & 31E gt vt 919 fafaw
Cl

Br
(b) —NO, &g =i 31l a1 J feufaai o ufeafa getedHi 1 arfierh gfaeemm
TSR3 o Sfa STTITsRATiieTaT 9@ <A & | ST e oh! SATEAT o T IR0l

gt |
(c) T BT & & UUSA FANIZS h Ucehigieleh TSI BESIFATSS o T1 AT
TepaT STTaT 3 | 1x3

28. sy foh wuw wife i iR § 99.9% rfufshan qui M & & ww= siffshan 61

AT (t,),) BT 10 T B2 | [log 2 = 0.3010, log 10 = 1]. 3
56/4/1/21 14




25. (a) Give chemical tests to distinguish between the following pairs of

compounds :
(1) Phenol and Benzoic acid
(11) Propanal and Propanone

(b) Which one of the given compounds is a stronger acid and why ?

CH,FCH,CH,COOH or CH,CHFCH,COOH 2+1

26. Explain the following terms :
(a) Essential amino acids
(b) Peptide bond

(c) Denaturation 1x3

27. (a) Write the IUPAC name of the given compound :
Cl

Br
(b) The presence of -NO, group at ortho or para position increases the

reactivity of haloarenes towards nucleophilic substitution reactions.

Give reason to explain the above statement.

(¢) What happens when ethyl chloride i1s treated with alcoholic

potassium hydroxide ? 1x3

28. Show that the time required for 99.9% completion in a first order reaction

is 10 times of half-life (t,,,) of the reaction [log 2 = 0.3010, log 10 = 1]. 3

56/4/1/21 15 WAAMAAAAAAAAAAAAAAANA P.T.O.



O]
=
e -o

FrATARET o hH- ST T @ | o ol SIHYEsh T1eT 3R TeU 1T 9T 9 T GIT |

29. 3IUEEHANSH AR H HTEEH 1 Thd, T shi AT FANhHT 364 G N S
§G T 1 ST Hehdll & | hrad 9T T/ ITHEHAISH G861 < ssR & Hhefeh
ITAH U & | T o ST TLHTUGH haTeh (s, p 3T d) Tehiid e Ffvaa snfufe
S o FHAe, T Td HT-Herh I HTTE % UHHE HeTeh! % Tg=T ¢d & | Th
Yo FEEASIh a9 THY SHAT & 96 Sheleh JTehad TGS hid & | Hepol |
gioyfeIa d-seres a1 a1 Taies d-hefeh I (n—1) d 31¥ar al d-5&e 91+ nd &
Tehd & | 30 YR i Tt shuw: TTaieh Heeh Tt (T S=Ishor Tpel) 3R aTel
hEh Tpel (3 TAhYT TeT) HEA & | FHeh ATANG Hpell shl Jehfd TJIFhIA
3T ferreeh i &1 Fehell & | 3 figia <1 it & fob 38 3Tehl shouaTd TfFdferd &
AT I8 TepeA o TT <h1 ST T L T B |
frfefaa st = ST e
(a) S HIRTC b [CoF |3 wfagmarhia & 31era STgraehia, 3R i ?

[TTHT] 3R : Co = 27] 1

(b) [Co(en), CL,]" H Co ! ITHEHAS HEAT &1 & ? 1
© () Tcuguasa s v am ke :

[Pt(NH,),CL,]2*

(i) [Co(NHy)g] 3" U AN Heteh HYe STel H&h el &, ARG HIY | 1+ 1

AYAT

(c) EAISHEhdl ey TG o TR W [Ni(NH,)]2* =1 3TTehf a1 dehtot w1 Frm
T |

[ACHTY] SR : Ni = 28] 2
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The following questions are case-based questions. Read the case carefully and

SECTION -D

answer the questions that follow.

29. The nature of bonding, structure of the coordination compound can be
explained to some extent by valence bond theory. The central metal
atom/ion makes available a number of vacant orbitals equal to its
coordination number. The appropriate atomic orbitals (s, p and d) of the
metal hybridise to give a set of equivalent orbitals of definite geometry
such as square planar, tetrahedral, octahedral and so on. A strong
covalent bond is formed only when the orbitals overlap to the maximum
extent. The d-orbitals involved in the hybridisation may be either inner
d-orbitals i.e. (n—1) d or outer d-orbitals i.e. nd. The complexes formed are
called inner orbital complex (low spin complex) and outer orbital complex
(high spin complex) respectively. Further, the complexes can be
paramagnetic or diamagnetic in nature. The drawbacks of this theory are
that this involves number of assumptions and also does not explain the

colour of the complex.
Answer the following questions :

(a) Predict whether [C0F6]3‘ 1s diamagnetic or paramagnetic and why ?

[Atomic number : Co = 27] 1
(b) What is the coordination number of Co in [Co(en), C12]+ ? 1
(¢) (@) Write the IUPAC name of the given complex :
[Pt(NH,),Cl,]%*
(1) Explain [Co(NHj)4] 3* is an inner orbital or outer orbital
complex. 1+1

OR

(¢) Using valence bond theory, deduce the shape and hybridisation of
[Ni(NH,)4]** [Atomic number of Ni = 28] 2

56/4/1/21 17 WAAMAAAAAAAAAAAAAAANA P.T.O.



30. et Fer H, et sl B TR S, fEd e A uhEtda 2 2, et
Jgastaeeh et ¥ forega o vefad s SR AR gt 2 | eietan Neat &
Zn € H1 ZnSO,, foe=m o W@ I 8 37K Cu B8 &1 CuSO,, faermm & W@ S ? |
QT BT I FlceHiet o HTEH | Hifcieh IR gRI ST AT & | T foreial bl @t 3g
SR ST AT 2 | GHI Solaeisl o Solaeis fawal o 37X sl Igd aTesh §c1 (emf) hal

ST 8 | SEa3TIee TR H foepd 9 yanfEd e W uere o1 31qeed gl g | fohet Iw
T ¥ T A faga S1mEe yafed s W fgaeiems 3meH & Cut 3 3m9n 2 fod i
BId 8 | FeYw SgastTEe fam % w9 1§ HUL 7 38 e fhan ot |

freferRaa s o 3T i

(a)
(b)
(©

(©)

oot Tet | e B T 1 T & ?
oo Tt el Teh JEATTEH] Tl <hi Wifd TR LT § ?

F1 TS ¥ 99 91 § i Fothe faeam veifa fomn ST gshar 8 ? E° 9 & 9H
1 HERIAT 9 ST shITT |

(E° CuZ*/ Cu=0.34 V)
(E°Zn2t/Zn =-0.76 V)
YT
frferfaa o 1o & foTu fora e st sht STraverehar gt ?
i 1% MnO, %I Mn?*d
(i) 19« H,0%1 0,4

Qg -¢

31. f=fafaa o @ i ai w91 & ST e

(a)
(b)
(©)
(d)
(e)
56/4/1/21

e 1 HehmoT Teat I TR T AT B 2
AT 3T T B ?

e 1 gor 1 shiftrm Y v S et ferat I gt 8 2
TehHYT ded 1 3T ST Bl 8 2

TR T3 o AT FTIIG: T BId 8 | e S |
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30. In a galvanic cell, chemical energy of a redox reaction is converted into
electrical energy, whereas in an electrolytic cell the redox reaction occurs
on passing electricity. The simplest galvanic cell is in which Zn rod is
placed in a solution of ZnSO, and Cu rod is placed in a solution of CuSO,.

The two rods are connected by a metallic wire through a voltmeter. The
two solutions are joined by a salt bridge. The difference between the two
electrode potentials of the two electrodes is known as electromotive force.
In the process of electrolysis, the decomposition of a substance takes place
by passing an electric current. One mole of electric charge when passed
through a cell will discharge half a mole of a divalent metal ion such as
Cu?". This was first formulated by Faraday in the form of laws of
electrolysis.

Answer the following questions :
(a) What is the function of a salt bridge in a galvanic cell ? 1
(b) When does galvanic cell behave like an electrolytic cell ? 1

(¢c) Can copper sulphate solution be stored in a pot made of zinc ?
Explain with the help of the value of E° cell.

(E° Cu?*/Cu=0.34V)
(E° Zn2* / Zn =—-0.76 V) 2
OR

(¢) How much charge in terms of Faraday is required for the following :

() 1molof MnO | to Mn2*

(i) 1 molof H,O to O, 2

SECTION - E
31. Attempt any five of the following :
(a) Why Zinc is not regarded as a transition element ?
(b) What is Lanthanoid contraction ?
(¢) Why is first ionization enthalpy of chromium lower than that of Zn ?
(d) Why are transition elements good catalysts ?

(e) Compounds of transition metals are generally coloured. Give reason.

56/4/1/21 19 WAAMAAAAAAAAAAAAAAANA P.T.O.



(® KMnO, W& K,MnO, I T H, S |1 Teh FTI=RhA 8, R T ?
(g) TrAfafRaad smafes T gt i

CrZO%_ + 14H* + 6e-—— 1x5H

32. (a) (1) wfaenw geErer w1 ufenfya i |
(i) STeft wfisfist % fore 7 S/e1 61 gotT 8 38 St H &1 3A1eeh STuere w1
37

(iii) 303 K9 100 g 911 ¥ 2 g ™ (M = 180 g mol~!) 1 aetent foerm
TR TN | AfG 303 K W I[g 9Iet 1 917 g1 32.8 mm Hg 8 a forerem 1

LSRG U 1+1+3
37T
(b) (1) TIATEH 3Tt I S=i H Tei T IR hITTT T <02 &1 T[UTeh Teh T A
BT AT 37T |

(i) 3TeS forerae <t aftymr fefaw |

(iii) CaCl, (HIeR §&MH = 111 g mol ™) % 30 FeaHM I Tisher hHifo
500 g 91t | foefa 0 W fgame & 2K &1 wift g1 911, I8 AHd 5 6
CaCl, %1 i faeH g1 2 | 1+1+3

CEERNY K;=1.86 Kkg mol1)

33. (a) C,H,ON 3fUseh &3 %1 I3 THISS ‘A’ BIHAM SIHTHTSS fmfietor tffsman g
WiH B e & | 273-278 K W ‘B, A18gd 317t & @1 J1Rfhird hteh ‘C7 31
FAHIH qAT T Teteh TSR BTSSTRATSE o 1Y TR S ‘D’ s 2 |
‘C’ TSt % |1y AARUBRRE ek B g R 1A, B, O D’ 3R 6l ueH
ST e TETfe Tt o 7T 1 faRau | 5
e
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(2)
32. (a)
(b)
33. (a)
56/4/1/21

Out of KMnO, and K,MnO,, which one is paramagnetic and why ?

Complete the following ionic equation :

CrZO%_ + 14 Ht + 6e-—— 1x5

(1) Define reverse osmosis.

(11) Why are aquatic species more comfortable in cold water in

comparison to warm water ?
(iii) A solution containing 2 g of glucose (M = 180 g mol™!) in 100 g of

water is prepared at 303 K. If the vapour pressure of pure water

at 303 K is 32.8 mm Hg, what would be the vapour pressure of

the solution ? 1+1+3

OR
(1) Predict whether Van’t Hoff factor will be less or greater than

one, when Ethanoic acid i1s dissolved in benzene.
(i1) Define ideal solution.

@iii) Calculate the mass of CaCl, (molar mass = 111 g mol™1) to be

dissolved in 500 g of water to lower its freezing point by 2K,

assuming that CaCl, undergoes complete dissociation. 1+1+3

(K, for water = 1.86 K kg mol™)

An amide ‘A’ with molecular formula C.H-ON undergoes Hoffmann

Bromamide degradation reaction to give amine ‘B’. B’ on treatment
with nitrous acid at 273-278 K form ‘C’ and on treatment with
chloroform and ethanolic potassium hydroxide forms ‘D’. ‘C’ on
treatment, with ethanol gives ‘E’. Identify ‘A’, ‘B’, ‘C’ ‘D’ and ‘E.” and

write the sequence of chemical equations.

OR
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®) () Q) et Aferdsng?

2) frafafaa et o1 o grawen 4 3966 agdt 55 e amed §
afed Hifs

C,H,NH,, (C,H,), N, (C,H,), NH
(i) T=faRed % srordw
(1) Ofefi bt ger § At T sifereh e @ |
2) fefm, s @1 o oy sferar & StfirfsRan sk 2, 4, 6-2rgsim
UERIEECIRS
(3) eiteh UHA! <Al et H Tnerfies WA o FeHieh SHA 8l & | 2+3
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(b)

56/4/1/21

o @
2)

What is Hinsberg’s reagent ?

Arrange the following compounds in the increasing order

of their basic strength in gaseous phase :

C,H.NH,, (C,H,); N, (C,H,), NH

(1) Give reasons for the following :

1)
)

(3)

Methyl amine is more basic than aniline.

Aniline readily reacts with bromine water to give 2, 4, 6-

tribromoaniline.

Primary amines have higher boiling points than tertiary

amines. 2+3
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(i)  FFIFAYT 433 Fo7 8 | Gt o7 3 & |

(i)  Jv997 9 @USI H [1fa 8 — G &, @, T, G TIF |

(iii) @IS H - Jo7GCTT 1 G 16 TF Tglahcd1 JbR & J97 8 | I3 Jo7 1 3% FT1 & |
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HE |
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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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@ g AfrHTaf am 7

Ar—N; X~ _CuCN/KCN, Ar—CN+N,

(A) Quearr srffsma

(B) Tifsiuet Afeargs Hzerwor

(C) ehifsicTuri= Jrfrfspan

(D) BIHHM siHTTSS feftentor arfiferan

3. TmfcIRad UehFl § 8 i |1 UeehiF 37 ISING STerdisH g i —s(e Ueehlgicl
IeTied T ?
(A) CH,CH,CH = CH, (B) CH,CH = CH,

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

4. ITg 3R TR FARBI o T TR gRT Icaifed faveft 719 7
(A) WEHH (B) T g
(C) WA D) 21y (few) T

5. HeRHU UTqU STAUhTRN AR S o TeTu HeATHiTd ST STd & | STarestil AMMieh] o &
T HHHUT GTqU B 9 &
(A)  3rfereh w3 (B) 3tfereh it
(C) 3ifush a1 (D) Ffren enfeereh
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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) CH4;CH = 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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ExE

Igl.. I forerai <1 a1 & 99
(A) o1 (B) 3TUacHI
(C) =g (D) I

7. Tfciad el § | I 91 3Tl 3died ST H e g3 o ?
(A) wHE TS (B) H, -0, s &

(C) I=h&d (D) Ni-Cd &

8. el arfufsren o S&r srfirrder Y digar =) T w@TE ST & @ srfufsRen 9 werg T
e ST 8 | AR HIHIR &

(A) 25 B) 2.0

©) 15 (D) 0.5

9. T 3tupsti 4 & fered anes ¥ fafgaa C o] b1t & 2

Iﬁ ?

* *

C, C,
(I) /E Uy Br (II) I/E 7 Br
l

S
= el

* *
, 9"//,
(I10) HO/E ///CHZCHS IV) D/E ///CHS
CH, CH,
A) L IL III (B) 1, 1L IIL, IV
(C) II, III, IV (D) I III, 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

©) 15 (D) 0.5

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

H D
& c,
(I) CH/E 1y Br (II) I/g 7 Br
5l Cl
D H
o o
D) o = cn,cn, av) o " cn,
CH, CH,
(A) 1,11, III (B) 1,11, III, IV
(C) 1II, III, IV D) I, III, IV
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10. frafaRaa 7 9 w-H wfisis Tactan & h) TG S L Hehdl B 2
(A) OH™
(B) CGH,0~

(C) RO~

o
D) Q

OoN

11. TR0 STeTehdl Ud HIoK STefehdl g1 bl ST il & | §FT 9T dehivT s 99T fie

JhR 2 -
(A) I HTY GHI & ¢ |

(B) TATh A QHI T & |

(C) TN T T ATeTehdl Sl @ STelfeh HIeH FTeTehdl g2 & |

(D) TIH BT T FATeThdT T2l § Tareh HeR ATershdl gga & |

12. Na,S0 - 10H,0 TR % e, g 7i-d gY feh Ui ST 21 711 &, Sive 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~
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. Van't Hoff factor for Na,SO,10H,O solution, assuming complete

1ionization is

@A 1
B) 3
©) 13
D) 2
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TR AT 13 8 16 % o1, < e feu 7Tu & — o ek 1 31 (A) e gl ol

%W (R) g 3ifeha feoham T2 2 | 39 w1 o Tl ST A= fegu M et (A), (B), (C) 3R

(D) | T IR G :

(A) FHYA (A) IR HRY (R) QT HE & ST HAT (R), FHYA (A) 1 HEl e
HATE |

(B) HAMHeM (A) 3R HWON (R) GHI HEl &, 9 RO (R), MBS (A) 1 Wl

S T8l T 8 |

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

(D) 3R (A) Teld B, Tg ST (R) HET # |

13. YA (A) : Zr 3R Hf 1 & gue 9] Bt § |

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

14. 3fReA (A) : forelt 3 wife 1 fuforn & fow o feries it sifufshen o &
ShTEAT FHH Bl & |
ST (R) I hife shi sAtafsran ¥, srfifsran o srfufsrenati <t digar w fk
TR R |

15. APERET (A) : Sy 2 ifufsran & fomrme 1 feremm Sfera g 2 |
%11 (R) + STRYTRAT STsiTehera o 10T o |1 STE Eet 2 |

56/5/1/22 10




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 WAAMAAAAAAAAAAAAAAANA P.T.O.



16. AMHY (A) : p-ATBRIIC i Gl H p-HATREARIATA Teetal 37 2 |
%1 (R) : Terfeelt Tg +1 I ST & Sefh T8l g —I TTE guIiT 2 |

TUE-@
17. EIQHINT
(a) 3T W JTATHT T hIcUS 99 qen
(b) U T IYATTE HT U = Tz |

18. TrAfaRad IehUsTl Sl AHIERUSS 3T SEHRUSS H Sfiehd Shifvy :
o™, b, Tae 3T ATeeE

19. (a) T wum=aor = it
() TEgE=E A e
(i) Ut & HETE
3T
(b) () STEEf THA 3R Y F e s o fore emafaes wdemor fafaw |
(ii) A SETSIEH FANES 1 KI o &1 3A1hd oy I W Fidd 3emg
faRam |

20. TS foh Jom Wife ht ATLRAT H 99% ITTHIHAT U1 B H &1 T9I 90% IATHTsRAT qU1
B H O ool 99 € g1 21 @ | (log 10 = 1)

21. 0.2 mol L1 KC! foe=m & WX §U Ueh ATetehdl e 1 Ufeligr 200 Q 7 | A 36t I 1
gfelie 0.05 mol L KCI fae@a W W 620 Q & @ 0.05 mol L1 KC! foerd st
=TeTehdl Td HIel STefehdl Tiehfoad shitse | 0.2 mol L1 KCI foere <1 areteharn
0.0248 S cm™1% |

56/5/1/22 12 WAAAAAAAAAAANMAAAAAAAAA

1x2



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 L' KC! solution is
200 Q. If the resistance of the same cell when filled with 0.05 mol L1 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,

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

24.

25.

26.

56/5/1/22 14

Qgug -7

. Trfafea suaserem Aiftept % 3mg 3 o v am fafae @5 @)

(@) [Co(NH,),CLNO,)ICI ()  [Ni(NH,)gCL,
© Kq[Cr(C,0,)4 @ [Co(en),Br,]*

FreferRaa rfifshanati | sTuféra gea 3care o1 a1 G

(a) S hl A W TH1ES o T A SRAT TG STASTIeeH |
(b) T TR Tt i ITTRATA H Y- 1-57 T ST |

(c) RIS 3hl ST STe <h T STffRar |

freferRaa v siffsha o gea 3caTel shi T SIS
0]

[Ag(NHz)o]" OH™

(a)

CHO
(b) g NaOI
H” \ﬁ’ ~CH, ’

O

CHO  NacN/HCI
(c) >
COOH

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

frafearitaa & srur e

(a) AgCN o T ATFHAT HToh FeUeohd &7 3cUTg SMEHTETHTSS fHfHa td 2 |

(b) VTt FARTEE Sy 1 AR b Tl Afereh fomameficrar wefid tar e |
() AR TRt iceermdm stiifsramati o uft e Bramia 81 2 |

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(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
O
[Ag(NHj3)]* OH™
(a) >
CHO
CH3\C B C/CH3 NaOI
(b) I W >
H (If CH,4
O
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
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 WAAMAAAAAAAAAAAAAAANA P.T.O.



EE

S

27. A H 300 K & 320 K T gfg T 9 Feret STHsham 1 o ek =R 7M1 81 911 3 |
39 AT TeRaT o T wfshaor it <61 oMt SHifs |

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

28.  C,H N 3ifuess g aret foreft Aifires X o1 C H S0, Cl % |1 TSR hteh Teh &L H
Jrfoer 3 T | X i ugeH ST 3TR 3cuTg T 3115 g Ht T AW T | deg
rf¥rfspa forfaw |

g - |
ffafga ye - amurid 997 8 | %58 1 ermgEe afen 37R fer e et & SR e |
29. TH Hpel U el T ¥ ¢ Tt forrugt w1 Afe 3 A9t & govereia Jelt afgd &
ToTaIT ST 1 Shwsiia TRATY] UR IUFEAA 37T h1 Ieh! IR AT Hhad & | 38T ThR
Tepel T T SEeh Th WHTT X 3T 3 2T o e BT 8, AT Shelld €1 3T W
TS 37R 3eh! B U forTugi < 311aIT 3 I o e 2T ® | $6 W AT, AfS geehi
% AT T AN I &I 1 Tpel bl I Had g | qy, GHieh 7T FoTfeh
Hepel o oAU, TI2eh] o STET T AN HH= Heel T ST o Se e § |
SRR FE1 W e Fefafad st s swdife
(a) SuFCd! forTug < weh SeTer e BT it Hifsre |
() [Co(NH,)-CI]SO, 3R [Co(NH,),SO,]Cl % gl fea FehTe <61 Gurerieral s
TR?
(c) hicic JWTd oh! TRITINT ST | g Tepet o TATRICH 1 hal TATIaTd hidl & ?

CUE]]

(©)  Nag[Cr(C,0,),] H HItm hi IJuHgHASH AT T HATRIHUT AT Hd
FHIT |
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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(NH4),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,0),l. 2

56/5/1/22 17 WAAMAAAAAAAAAAAAAAANA P.T.O.



Elm

% a1 @1 T B o BAR WIS § 5 hTsiieh AfiTeht hl ATavehdl GEH HET A Bl 8 T
3eh1 Y o RO eI T 81 I1d & | 39 ARl bt foerfim wvad § | stferesTa foerfimi
ST TYCIST FAR IR GRT &Y Tk S weha cifehet et et |eft farerfia 61 wweryor o6t
Hehd 8, 37d: = STEITh BN hieh AHT 7T & | JufU TR & ST gan fog
JTETeh FS TITHAT I Icq P Tohd & | IHRIA: TIR SRR § a4t faerfim 3uersy
Td ¢ | Tt (Vitamine) 31 w18 — T/t (vital) + THIF (amine) ® S[ght ST &, iTeh
TREY H 9Ed Y ATRT H U 998 AT | ST a1 9§91 W fooridr % SnuR W et
1 Q THEH | afiehd foha a1 & — I forer fererfim e St 4 foror forenfom |

FrferRaa AT % ST G

(a) TorIfiM B, shiq@u M w1 d ? 1

ek

(b) 39 faerfim o1 T saTse fEshl et & W o YeehT ST o 999 | gig 8 9T 8 |
(© Toermdferen fha faerftm <t sl @ g1 wman 2 ¢ 39 foerfi & < & fafaw | 2
HAY

(c) BER YR ¥ faerfim C =1 gfad = 981 foran 51 gepar 2 7 39 foeifim hi i &
REEINERUEIEIEERIE 2

gis -

31. Tfeafea o9 fordl 9 et & SR : 1x5

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

(b) E°(Mn2*/Mn) —1.18 V & | THiusy d-sAF6 qwl sl gorql H I8 TH A
SRUTTcHeh o1 & ?
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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(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 WAAMAAAAAAAAAAAAAAANA P.T.O.
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(©

(d)

(e)

(®)

(€]

32. (a)

(b)

56/5/1/22

3d — 2oft < fore el <hl UM TATH =T & SRR 2
HITSIH ShIHE o1 TR BT T T BT 3 ?
Zn, Cd 3R Hg H9dt 91qQ 2, F1 2

TS AT HC! <R Sufefer 3 s =& femarm wrar 2 2

WHAY qdl (97g3T) % T SAfeEse a8 § Seih 3w SIS
IV / 3T BId 8 | SHIROT Y |

() I & WETferd aTed o ST H 1.0 kg 91 WU & | 3 3947 feha o
TR TeTghict (HIoR go9HH = 62 g mol~!) firem afes foreram =1 feuis

—2.8 °C B | ST % feTg K, 1.86 K kg - mol 1 % | 3
(i) AT — wHiEH fasmr g USee o 4 fohe Yo o1 forrer enian SIan 2 |
FHT T | 2
CLE])

() 750 mm Hg & W o1 T F989% 99.68 °C & | 500 g A H e
THIE (HITR G = 342 g mol L) e S difeh g 100 °C W FaeH

1 | (3 % fg K, = 0.52 K kg mol ™)

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

20



(©)

(d)
(e)
(®

(2

32. (a)

(b)

56/5/1/22

Which element of 3d series has lowest enthalpy of atomisation and

why ?
What happens when sodium chromate is acidified ?
Zn, Cd and Hg are soft metals. Why ?

Why is permanganate titration not carried out in the presence of

HCI?

The lower oxides of transition metals are basic whereas the highest

are amphoteric/acidic. Give reason.

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

21 WAAMAAAARAAAANAAAAAAAAA, P.T.O.



33. (a)

(b)

56/5/1/22

T HIEh AR (A) et e CgH, 0 & 2, 4-DNP &= sAw 3,
i foeram o1 srafera ar 8§ qein s Afufshan <ar 8 | veet Srferiishtor
T8 1, 2-SsHeTgehTa ford foTeh 3TFe STl & |

() e (A) 1 TE=THT 3R 38T [UPAC M faf@u |

(i) AR (A) T AR feAfan :

(1) 2, 4-STEATEHTEES % T1e 3K
(2) ieHT foere & Ty
(i) A (A) 1 TR feafge e I8 Shiasm Afifsran ear 2 | 2+2+1
e
() Tmfafed s srordw 1x2
(1) Ufcegmsel 3TN HIEH! % o-SESISHI ohl T FFATE BT 2 |
(2) IHT T 7T UfCERIZEST hT SATRATHIUT SATEHT T & 11 2 |
(i) TETIRET 1 AR HIT ; 1x2

(1) TS, THIEH 3R S=afceamss ol I9eh! TRt st Afsfemanati
o Tfd Tredt Stffsramsiierar 4 |

(2) IO, TAATST 3T STSHIE ST, TUHTA b1 3k FUThi o 9ed A H |
(i) SlIgeh 3T Ud Sal[cea1ss 4 fovie i o foit ot tamfies whem difsm | 1
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33. (a) An organic compound (A) with the molecular formula CyH,,O forms

(b)

56/5/1/22

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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General Instructions :
Read the following instructions carefully and follow them :

(1)

(it)

(iii)

(iv)

(v)

(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)

internal choice has been provided in few questions in all the
sections except Section A.

Use of calculators is not allowed.

SECTION A

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

1.

Low concentration of oxygen in the blood and tissues of people

living at high altitudes is due to :
(A) Low temperature

(B) Low atmospheric pressure
(C) High atmospheric pressure
(D) High temperature

56(B)-11 3 VAN IR P.T.O.
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Al,O5 § 1 °id Al ITH 1 & ToTU ATa93eh A& 6l AT 2
(A) 1F (B) 6F
(C) 3F D) 2F

frafefad o @ S-E tfaietr Tawen aft oAt | it 8 ?
(A) +2 B) +4

(C) +6 (D) +3

frafafaa sl ° @ foraert soiereies fa=ma 3d3 2 2

[qe|T9] 5hHTeh : Cr = 24, Mn = 25, Fe = 26, Co = 27]

(A) Cr’* (B) Mn?*

(C) Fe3* (D) Co’*

CoCls . 5NHg & 1 Hiet st AgNOg & anfe & rfurfspan s w
AgCl & 2 Oid I BId & | Co hl Tgeliareh Tfistehar ghfY -

(A) 6 (B) 4
C) 3 (D) 5
TTrfireh Ufeshel 3Tse S T TTAfiehdt Bt ?
(A) SN2 3tk

(B) Sy1 AfHfskan

(C) Solereirl fceamds srfirfshan
(D) i



2. The quantity of charge required to obtain one mole of Al from
AlyOgis :
A 1F (B) 6F
(C) 3F (D) 2F

3. Which of the following oxidation state is common for all

lanthanoids ?
(A) +2 B +4
C) +6 D) +3

4. Which of the following ions has the electronic configuration
3d3 ? [Atomic number : Cr = 24, Mn = 25, Fe = 26, Co = 27]

(A) Cr?* (B) Mn3*
(C) Fe3* (D) Co®*

5. When 1 mole of CoClg.5NHj is treated with excess of AgNOs,

2 moles of AgCl are obtained. The secondary valency of Co will

be :
(A) 6 B) 4
C) 3 (D) 5

6. A primary alkyl halide would prefer to undergo
(A) SN2 reaction

(B) Syl reaction

(C) Electrophilic substitution reaction
(D) Racemisation

56(B)-11 5 VAN IR P.T.O.
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FHTA HH AT B
(A) T H

(B) o-3hEia @
(C) p-shiEia ¥
(D) o- ATEZIHHA |

8. uwfes AEer M &1 Sn 3 HCI gRI 79=—H <l @

(A) HTEH UHTES

(B) uuaAfes arifeam

(C) WA ek THA
(D) WA gregehra

9. faash A frdeh SgAh BId 3 ?

(A) FEFAIEEE 6
(B) —FaAESE!
(C) &T&hih

(D) SEhUS

X

10. AfeHT HNO, @ 1f9fshan gry sATd 8 -
(A) CH3-0-N=0
(B) CH;—- O - CHj
(C) CHz— OH
(D) CHsz- CHO

11. F=faRea 4 & fhaeht pKy, 9H ~I0a9 & ?
(A) I
(B) UfetH
(C) HigeHd=
(D) STEHIYTUH



X

10.

11.

Phenol is less acidic than :
(A) Ethanol

(B) o-cresol

(C) p-cresol

(D) o-nitrophenol

Reduction of aromatic nitro compounds using Sn and HCI

gives :

(A) Aromatic amide

(B) Aromatic oxime

(C) Aromatic primary amine

(D) Aromatic hydrocarbon

Nucleic acids are the polymers of :
(A) Nucleotides

(B) Nucleosides

(C) Bases

(D) Sugars

Methylamine reacts with HNOy to form :
(A) CH3—-O-N=0

(B) CH3-0-CHjs

(C) CH3-OH

(D) CH3-CHO

Which one of the following has the lowest pKjy, value ?
(A) Ammonia

(B) Aniline

(C) Methylamine

(D) Dimethylamine

P.T.O.
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l2. frffed & @ Fra A TREER T aRhEs B SR
it SR 2 2
(A) CH3CHO

(B) CH;-CO-CH,
CHO

() @

COCH,

e

Uo7 &7 13 @ 16 & 70, 31 &9 130 70 § — (G787 v &t srf9kaT7 (A)
7T TR 1 FROT (R) ZIT Sifahe fawar a7 § | 37 7971 & &gt 3we 19 f3g
e @il (A), (B), (C) 3 (D) ¥ @ gaaw v |
(A) IAHA (A) IR HR (R) a1 T&l @ 3N HR (R), AHepeA
(A) <hl I ST HLdT 7 |

(B) AfY®eA (A) 3R SR (R) g @@ &, Tqg SR (R),
AR (A) <l & U 7gT Hl g |

(C) 3INhed (A) T8 8, 94 SRl (R) T4 7 |
(D) oM (A) Tdd &, 9 SR (R) T8 % |

13. 37y7 (A): Toeitia C R IR § weIia =&! foham < ¥ehat & |
SR (R) : faeifim C o@n focia 7 3R IR § 93 o 919 3@
EUSICIE

14. 37YHY7T (A): S=IIgeh 3TA I SHHAT HH W m-FHe~A5h A
EECIR
PR (R) : HEFad T8 Teh Hishash Tg Td Hel-Hesht g
I Wifq I8N HaT B |
56(B)-11 8
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12. Which of the following compounds is most reactive towards

nucleophilic addition reactions ?

(A) CH3CHO

(B) CHs-CO - CHj
CHO

(©) @
COCH,

e

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): Vitamin C cannot be stored in our body.

Reason (R) : Vitamin C is fat soluble and is excreted from
the body in urine.

14. Assertion (A): Bromination of  benzoic acid  gives
m-bromobenzoic acid.

Reason (R) : Carboxyl group acts as a deactivating and
meta-directing group.

56(B)-11 9 VAN IR P.T.O.



15. 3%%97(A): NaCl &l a0 # e 4 S o f&Hs 9 31990

Ifera gra 2 |

HRI (R) : o= & a7 T 9 HHl % HIr f5qTeR H 3TaEA

BT 8 |

16. 3YFIT(A): Il forrel 9l SuEggdses AN d syt

AT Bidl & |

HRIT (R) : I forel o g 99 graT W] 8id |

s @

17. T @i food & faa@e &1 F@ere g o™ & Faeqeh 9
3R A1 BT & ? FALATh I I Teh SEET TUIEH i 5 ? 2

18. (%) Tr=faiRaa Jfieni & g3 fafaw 2x1=2

(@)

19. (k)

(@)

56(B)-11

(1) WM rEefFTsisee (11)
(i) TFEUERRAT (IV) FARES

YT
fafafea uer = gftafyg HifSe 2x1=2
(i) TS G

(ii) e ferre

(CH3)3C — Br 3R (CH3)3C — I ® & si9-|1 Sy1 % Ui 31fers
arfufsramsfiar 3 o =1 ?

p-TTEeFAE~ I ! i NaOH & #19 443 K W TR A
o 91 3TFeiiehd i W S dTel 3c91g ol TOTRAT | 2x1=2
10




15. Assertion (A): When NaCl is added to water, a depression in

freezing point is observed.

Reason (R) : The lowering of vapour pressure of a solution

causes depression in the freezing point.

16. Assertion (A): Linkage isomerism arises in coordination

compounds containing ambidentate ligand.

Reason (R) : Ambidentate ligand has two same donor

atoms.

SECTION B

17. Why does a solution containing non-volatile solute have higher

boiling point than a pure solvent ? Why is elevation of boiling

point a colligative property ? 2

18. (a)

(b)
19. (a)
(b)
56(B)-11

Write the formulae of the following compounds : 2x1=2
(1) Potassium tetrahydroxidozincate (II)
(ii1) Hexaammineplatinum (IV) chloride

OR
Define the following terms : 2x1=2
(1) Homoleptic complex
(i1)) Chelate ligand

Out of (CH3)3C — Br and (CH3)3C — I, which one is more
reactive towards Sy1 and why ?

Write the product formed when p-nitrochlorobenzene

is heated with aqueous NaOH at 443 K followed by
acidification. 2x1=2

11 o P.T.O.




20.

21.

22,

23.

24.

56(B)-11 12

ffafad @ grag it fafe . Ix1=2
() TEER-ATA Affshan
(@) uFEa 1 hisa-shreeE Ufeshad

ANfies C3HgO & 1 TohdicHsh TuTeet A 3R B 8 | NaOH 31t I,
& G T K W qHEIS! B AASIEH HT YT ST & S« (oh
THERE! A I3 TF8Y & ST 8 | A 3R B % gx fofEu | 2

Qe 1

I MgSO, (M = 120 g mol™) & 4 g I 100 g T § =AT ST 2

T9 T fao= o FaeEe H Uehad hifT, J§ AL Ficle foh
MgSO, 3T qUId: TR B AT 2 | 3
(S & T Ky, = 0-52 K kg mol™)

Torelt TaRa-oTaeed o faereq &1 aTcishal T HieR ATaehdl shl TRUTST
AINTT | Higdr & 91 3ok Gidaq <hl fae=mt hifse | 3

Tk AfURAT A o Tfd Yo qo1 B % id fgdia ife i 2 | 3x1=3
(%) IFaRd AT FHIRT fARaT |

(@) B = @igal dF TH S J ST R R IS gL ?

() A Qe B HI skl Eigal QAT S H A7 9 AT THE G 2




20. Write the reactions involved in the following : 2x1=2
(a) Reimer-Tiemann reaction

(b) Friedel-Crafts alkylation of anisole

21. A and B are two functional isomers of compound C3HgO. On
heating with NaOH and I,, isomer B forms a precipitate of
iodoform whereas isomer A does not form any precipitate.
Write the formulae of A and B. 2

SECTION C

22. Calculate the boiling point of the solution when 4 g of MgSO4
(M=120 ¢ mol™) was dissolved in 100 g of water, assuming

MgSO4 undergoes complete ionization. 3

(Kj, for water = 0-52 K kg mol ™)

23. Define conductivity and molar conductivity for the solution of

an electrolyte. Discuss their variation with concentration. 3

24. A reaction is first order in A and second order in B. 3x1=3
(a) Write the differential rate equation.

(b) How is the rate affected on increasing the concentration
of B three times ?

(c) How is the rate affected when the concentrations of both
A and B are doubled ?

56(B)-11 13 VAN IR P.T.O.



25. Torted & faures ot & gftwmr @S | fsrea & faga & smuam

R, d° 3 & fou gerereie famam fafeae 5« 3
(®) A,>P
(@) A, <P

26. &I 3G & fIRET 99 : (FE d17) 3x1=3

(%) wforet s 1 KCN & @1y tfufshia fopam smar 2 |
(@) 2,4,6-CTE TSRS~ ! ol-TqEfed foham Srar 2 |

() 315 SR <hi Iufedfa O Aot Feiuss hi Afufshan |ifesm & i
STt 7

(F) n-FRAFANEES Hl Ueehigiiorr KOH o |1 A(Whd fopam AT
2 |

27. TfafRaa i same Hifvw 3x1=3
(%) HriseUHE AT
(@) = smmres et srfufsran

(1) UET-3TTEeA

28. Tr=faIRga 1 %y ai@afda sal ? 3x1=3
(%) WUH-2-3ATA § T
(@) $HA § i
(M) WA | YE-2-31d



25.

26.

27.

28.

Define Crystal field splitting energy. On the basis of Crystal

field theory, write the electronic configuration of d® ion when : 3
(a) A,>P
(b) A, <P
Write the main products when : (any three) 3x1=3

(a) Methyl chloride is treated with KCN.
(b) 2,4,6-trinitrochlorobenzene is subjected to hydrolysis.

(c) Methyl chloride is treated with sodium in the presence of

dry ether.

(d) n-butylchloride is treated with alcoholic KOH.

Explain the following : 3x1=3
(a) Carbylamine reaction
(b) Hoffmann bromamide degradation reaction

(c) Ammonolysis

How do you convert the following ? 3x1=3

(a) Propan-2-ol to Propanone
(b) Phenol to Benzene

(c) Propene to Propan-2-ol

56(B)-11 15 VAN IR P.T.O.
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iR go7 FG-3TERT 597 & | 39 & eT7qds 9ieq 3R 13T T80 o1 3
T AT |

29. 3Iffshar AT gEfes uifefaay, 8 31iirfshaehl <l @igar, dm9 def
Ik W T owear 7 | rtfsran 9 =1 v g o fem grn
ﬁv‘ilTTfl'l?lT%:

a7 = k [A]P [B]®

Heferd AR THier, SATishan S8 81 @i 7, 38k wel fomor et
I TEqd &1 AT, Hilh RS &l g AUIHAT Th g | U1 BIdl 3 |
Tk Y2 § BN ot Afufsraatt 1 wufhes stfuframd wad & | S
Tafes IYRITT Tk Ue | 7 &, dfces s Yal H HUF 8l I
S B, a9 UH Tfufshamett w Wifee AMMfRIC hed B | foRdd
e 3rffsean it anfvaehdt wa wife TehaHE Bl B |

() ferelt aafufsham A + B — 3Icd1g o fore, o fem 2
3 = k [A]! [B]V2
srfufsha Y et whife o B 2 1
(@) wifea srfufskanedi & o =ife 3R oifvaehar fFE TR R & 2 1

(M) <uise fop veom wife <t erfifsean § 999 srfufsean qof B9 & @m
THI 90% STffshan guf 8 § M aTel IWE § QAT BT @ |

[fe=rm e 2 @ log 10 = 1] 2
3reran
(1) S I rfufsha @ @ AT 7 2 I Hife AfTRaT 1 hig
Teh 3ETE0 QT | 2
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SECTION D

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

carefully and answer the questions that follow.

29. Rate of reaction depends upon the experimental conditions
such as concentration of reactants, temperature and catalyst.
Mathematical representation of rate of a reaction is given by
rate law :

Rate = k [A]? [B]¢

A balanced chemical equation never gives us a true picture of
how a reaction takes place since rarely does a reaction get
completed in one step. The reactions taking place in one step
are called elementary reactions. When a sequence of
elementary reactions give us the products, the reactions are
called complex reactions. Order and molecularity of an
elementary reaction are same.

(a) For areaction A + B > Product, the rate law is given by
Rate = k [A]! [B]V2

What is the overall order of the reaction ? 1

(b) How are order and molecularity different for complex
reactions ? 1

(c) For a first order reaction, show that the time required for
99% completion is twice the time required for the

completion of 90% of reaction. [Given : log 10 = 1] 2
OR
(c) What is meant by zero order reaction ? Give any one
example of zero order reaction. 2
56(B)-11 17 W P.T.O.
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30. Ufcegse U HIIH SHEHA Tg W TR Are tfufspand od §
AfehT raifrdioeh SFe AR AN Stk A 2d € |
Ufceese Td hieH H IUEd Yol (o)-BESISH TFeA1d Thfd o &id
8 | 37q: DH-U-PH Th 0-FEGSH Jh Ucealse Td hieH Ueeid o
o | i iR wd Whfor stfirRiieh S g AT i
UfcegTgel ol T ¥ faeiehd L od @ |
(%) VI VoS T T AL T B 2
(@) Ufceassl T HEHT % Vel (o)-gEISH i el Tl ol

el 7 ?
(M) (G) HIHl H g § UfcSgssl ARl TEE | i
a1 8 ?
(i) Ufcegrzel O Aifsam arsgioM Towise 6l anra 3rfrfshan
! Ufceassi o JUFRU d TSR & T i 39 |
NIRIES I

AT

(1) AT BT 9
(i) T it Affshear ag NaOH @ it B 2
(i) 9O <t Afufsen HON @ gt 8 2

e &

31. FfaRga @ @ fomsl grer =& 3T &fSu 5x1=5

(%) TR H URIUHIE, BESFdUHE o Ty sl e

AT | RO ST |
(@) Uil o7, SAquit i Hifd I FEER Hd & ?




30. Aldehydes and ketones undergo nucleophilic addition reactions
onto the carbonyl group but carboxylic acids do not undergo
nucleophilic addition reaction. The alpha (o)-hydrogens of
aldehydes and ketones are acidic in nature. Therefore
aldehydes and ketones having at least one a-hydrogen undergo
Aldol condensation. Aldehydes are easily oxidized by mild
oxidizing agents such as Tollens’ reagent and Fehling’s
reagent.

(a) Why does methanal not undergo Aldol condensation ? 1

(b) Why are a-hydrogens of aldehydes and ketones acidic in
nature ? 1

(c) (1) Why are aldehydes easily oxidised as compared to
ketones ?

(ii) Why is addition of sodium hydrogen sulphite to
aldehydes used for separation and purification of
aldehydes ? 2

OR
(c) What happens when :

(1) ethanal is treated with dilute NaOH ?

(i1) propanone is treated with HCN ? 2
SECTION E
31. Do any five of the following : 5x1=5

(a) Pentaacetate of glucose does not react with hydroxylamine.

(Give reason.

(b) Why do amino acids behave like salts ?
56(B)-11 19 VNN NN, P.T.O.



(M) v ¥ foor faarfimt S gfd gur smer # fafia s @ w=i gt
TTET ?

) DNA 3l T3 Th-g8L o T 941 ald & ?

) oAl g 9 D-iehid bl HI % 1Y TRH hid & ?
)
)

TATShHIETSS! 94 § T I 8 ?
T-SATSH 1 Bld & ?

32. 3d kA AR % o = feu U E .

Sc Ti V Cr Mn Fe Co Ni Cu Zn
() F=fafea & s &S . 5x1=5
() ST I +1 ATFEIRT0 HTEAT ST & ?
(i) HH-ET d& +2 I(FHIHUT AT H Yo 3T=ATF 8 3T
7 ?
(iii) 39 dd ! faRgu S 31feraq Tiaienul TaEATd eSridan
2 | %R AU |

(iv) HH-8 @ $l HHE TAH 1 A9 TG99 HA Jdl 3 3T
w0 ?

(v) hI9-HT a7 shacl +3 TS0l STeEelT SeMidl & ?

HAAT
(@) () F=fafea < wror afza ques .

(1) Cu2* @au Tii9 gId g Sefeh Zn2t 90 9% gid & |
(2) Mn3* Teh Yol SATFHIRTT HHb & |
(3) TSHHV YTqU qYT Tk 3 ANk ITH IcULh i

% Hd F |
(ii) TIFFTIS MMHaT T 7 ? T-HIAS 3AThe hl Teh TR
fafa | 3+2=5
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(c)  Why must water soluble vitamins be taken regularly in
diet ?

(d) Why are the two strands in DNA complementary to each
other ?

(e) What happens when D-glucose is heated with HI ?
(f)  What is meant by glyosidic linkage ?

(g) What are enzymes ?

32. The elements of 3d transition series are given as :
Sc Ti V Cr Mn Fe Co Ni Cu Zn

(a) Answer the following : 5x1=5

(1) Which element shows +1 oxidation state ?

(i1) Which element is a strong reducing agent in +2
oxidation state and why ?

(111) Write the element which shows maximum number
of oxidation states. Give reason.

(iv) Which element has the lowest value of enthalpy of
atomization and why ?

(v)  Which element shows only +3 oxidation state ?

OR
(b) (1)  Account for the following :

(1) Cu?* salts are coloured while Zn%* salts are
white.

(2)  Mn?*is a strong oxidising agent.
(3) Transition metals and their many compounds
act as good catalysts.

(i1) What is lanthanoid contraction ? Write one
consequence of lanthanoid contraction. 3+2=5
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33. (%) () 3W Teodl 5@ ol gz EH M=l sifwfsean g
8

Zn (s) + 2Ag+ (aq) — Zn>" (aq) + 2Ag (s)
39 S

(1) H-T SAFEIS RUTcHe ARG 8 ?
(2) oA H fIgd 9/ & 918 -9 7§ ?

(ii) o9 T =l gRYIYT T | $a9 T § W6 Ty ST e
1l &1 Sedl o A foiRau | 3+2=5

3rerEt
(@) () f=faRea = fafae .

(1) Hausy =m

(2) HUL % ToEd-Taeed &1 qgen M

(i) F=faRad =i i i
(1) ¥&N"
(2) wAfHeh defE T g deft
Teih I Th-Ush 3R GIT | 2+3=5
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33. (a) (1) Depict the galvanic cell in which the reaction
Zmn (s) + 2Agt (aq) —> Zn2* (aq) + 2Ag (s)
takes place. Further show :
(1) which of the electrodes is negatively charged ?
(2) the carriers of the current in the cell.

(11) Define fuel cell. Write two fuels that can be used in
fuel cells. 3+2=5

OR
(b) (i) State the following :
(1) Kohlrausch law
(2) Faraday’s first law of electrolysis
(i1) Define the following :
(1) Corrosion
(2) Primary batteries and secondary batteries

Give one example in each case. 2+3=5
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ﬁwﬁﬁaaﬁé&ﬁaﬁ STTIS P GIgT 3K ITHT GIcTT BT :

(1)
(ii)
(ii1)

(iv)

(v)
(vi)
(vii)
(viii)

(ix)
(x)

39 Jo7-99 H 33 ¥o7 & | @41 5o SAfard & |

I8 Jv7-97 gie GUS] § [997ioid & - @UE &, &, T, TG & |

GUE & - Yo7 &1 1 & 16 7% FGlaecdid JHR & Jo7 & | T&% J97 1 3 &
&/

GUE & - 97 &7 17 @ 21 % 3fd Tg-3709 JHR & 97 & | 9% J97 2 37
# 8 |

GUg - J97 G&IT 22 & 28 7% TY-IT0T FHR & 97 & | IA% 97 3 37H] F1 & |
U § - J77 GEIT 29 TIT 30 FG-STYIRGT 97 & | I% Jo7 4 371 71 8 |

U & - J97 G 31 & 33 9-3707 JHR & F97 & | JAF T4 5 371 # & |
Jo7-97 § GHY fdhey 787 13397 737 & | FE, @vs & & Sfdlkw 3= gy @usl &
FT I 7 ARk [asheq HT 57 1597 T 8 |

&7 § 19 GIecanead TSl & 1o7g 3777 F97-97 & |
Fepaict & I afdd & |

Qug <h

57§11 @ 16 7% Fglasedd JHR & 1 3% & J97 & | 16x1=16

1.

ffaRad gom dspaor doft & ai # @ fopeshl QA STRAA Tedt S=IaH
TUTera & 2
(A) IR (Z = 26)

(B) HTS (Z = 25)
(C) ShIftRM (Z = 24)
(D) dAfeIw (Z = 23)

ffafaa Aifenl & 9 81 HIfHS TEESES (CrOg) GRI STHIhd B
I QT ?

(A) (CH3),CH - CH,OH
(B) CH3CH,CH,OH

(C) (CH3)3C —OH

(D) CH;-CH,-CH-CH,4

|
OH



General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

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.

There is no overall choice given in the question paper. However, an 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 calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16
Which one of the following first row transition elements is expected to
have the highest third ionization enthalpy ?
(A)  Iron (Z =26)
(B) Manganese (Z = 25)
(C)  Chromium (Z = 24)
(D) Vanadium (Z = 23)

Which of the following compounds will give a ketone on oxidation with
chromic anhydride (CrOg) ?

(A) (CHg)9CH — CH,0OH
(B) CH3CHyCH,OH
(C) (CH3)3C-0OH

(D) CH,- CH, - CH - CH,
|
OH

56/1/1-11 3 VWMWY P.T.O.



3. DNAS @9 ueehi § & @ "¢ B-D-2-feetirditzana X fawa=shiar ames g
2 | o ues B

(A) A

(B) HITHINEh 3TFd

(C) HeHh 3T

(D) &=

4. et foega-sTaercy 1 faa@s ®§ 9UH 8H T, a1 &% B :

(A) §d TH ° ATUH BT &

(B)  <h1 RUITcHe O BIdl &

(C) o1 3 WM Bl 8

(D) Hcd Ush 9 A Il @

5.  3TYRIT X + 2Y — P& ToIu, 9n 9w &1 o79ehel ®9 THiRT 2

o 2[P]_-aly]
dt dt

s —4[P]_-d[x]
dt dt

o *+d4X]_—d[P]
dt dt

o —240Y]_+d[P]

dt dt



3. Two among the three components of DNA are 3-D-2-deoxyribose and a

heterocyclic base. The third component is :

(A) Adenine
(B)  Phosphoric acid
(C)  Sulphuric acid
(D)  Uracil
4, For an electrolyte undergoing association in a solvent, the van’t Hoff
factor :
(A) is always greater than one
(B) has negative value
(C)  has zero value
(D) is always less than one

5. For the reaction X + 2Y — P, the differential form equation of the rate

law is :

(A)

(B)

(C)

(D)

56/1/1-11

2d[P] —d[Y]
at  dt
_d[P] -d[X]
at  dt
+d[X] —d[P]
dt  dt
_2d[Y] +d[P]
at  dt
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a8 Afires S Sy1 rffsran srcurfees sfigar @ st 8, 98 2 -
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Imifaem wfieror § S 1T & A1 log k &1 UTH Wie ST &, df Ueh Hiefi

A) {)—Br
B) { )—CHy-Br
) { )—Br
(D) ¢ —Br
7.  UHife® A PCly & @y 1fufshan ohieh T B
(A) Cl-CHy-COCl
(B) Cl-CH,;-COOH
(C) CHg- COCI
(D) CCls - COOH
8. Ufceais O gRMIERElET +1 a-HT T 30T 2
(A) AR FTS T
(B)  ScAari-Et JTST ol
(C) TR SfdeTdH
(D) SIS AT TfcEemae oAt
9.
@1 9T Bl g o
(A) m%%sﬁt:ﬂ’a:@@Ea%|
B) o A} ol s 2
(C) @ _131? 8 3T 37q:ES log A 7 |
(D) 2_3(];]33R 2 3 37a:@E log A ® |




The compound which undergoes Sy1 reaction most rapidly is :

A) (O Br
B) ( )—CHy-Br
) (O—Br
(D) ¢ >—Br

Acetic acid reacts with PCly to give :
(A) Cl-CHy-COCI

(B) Cl-CHy-COOH

(C) CHs-COCl

(D) CClg-COOH

The formation of cyanohydrin from an aldehyde is an example of :

(A)  nucleophilic addition
(B)  electrophilic addition
(C)  nucleophilic substitution

(D)  electrophilic substitution

In the Arrhenius equation, when log k is plotted against 1/T, a straight

line is obtained whose :

(A)  slopeis %and intercept is E,.

(B) slope is A and intercept is —Eq .
(C)  slope is —2 and intercept is log A.
RT
D) slope is —— d intercept is log A
slope is 2303 R and intercept is log A.

56/1/1-11 7

P.T.O.



(A)
(B)
(C)
(D)

10. Ufcehd 2aATse <hl Aifeam Vehiadrse o @1 STUTHAT g S S hl hgd @ :

o afefsran
TEmR-Im rffspan
faferrem gvermo
Sied Afafsha

11. Trafafad vehiEia &1 dg Gewieh o gl feioq & grwar 1 a@l

ﬁﬂT%:

(A)
(B)
(C)
(D)

(CH;)3C — OH > (CH3),CH — OH > CH;CH, — OH
(CH3),CH — OH > CH3CH; — OH > (CHj)3C — OH
CH;CH, — OH > (CH3),CH — OH > (CH3)3C — OH
(CH3),CH — OH > (CHj3)3C — OH > CH3CH,, — OH

12. M % HH-H ThEIHS g ATH H TR Hieh Tshia gHIUEHEA AR

UTEHIE HEEHT 1 FHET e § 2

(A) C -4 Ufcesess 9z IR gEgifada g
B) C-5 Yceerse wg AR FEgirac g
(C) C-4TFHREH T IR TTESIFIA Tz
(D) C-—5W HIH T IR TRSFIA TG

997 @&AT 13 @ 16 & (70, 31 %97 70 70 § — 574 v &7 o997 (A) Tar
g &1 FRUT (R) FIT 3k faar 71 § | 37 941 & @zl 3¢ 714 137 77 @ist
(A), (B), (C) 37 (D) & @ g% Fifwiw |

(A)

(B)

(C)
(D)
56/1/1-11

AMHAT (A) 3T HRU (R) SHT Tal 8 3T HRUT (R), AMHAT (A) i
g ST LAl 2 |

MR (A) 3R SR (R) SAT Hal &, Tg SR (R), AR (A) Hi
& AR gt il 8 |

AR (A) TR B, Tg HOT (R) T @ |
fHAT (A) TTd B, T HRU (R) T 2 |
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10. The reaction of an alkyl halide with sodium alkoxide forming ether is

known as :

(A) Wurtz reaction

(B) Reimer-Tiemann reaction
(C) Williamson synthesis

(D) Kolbe reaction

11. The correct order of the ease of dehydration of the following alcohols by
the action of conc. HySOy is :

(A)  (CHj3)3C — OH > (CH3);CH - OH > CH5CH, — OH
(B) (CHg)yCH — OH > CH3CH, — OH > (CHj)5C — OH
(C) CH3CH, - OH > (CH3),CH — OH > (CH;)3C — OH
(D) (CHj3),CH - OH > (CH3)3C — OH > CH5CH, — OH

12. Which functional groups of glucose interact to form cyclic hemiacetal
leading to pyranose structure ?

(A) Aldehyde group and hydroxyl group at C — 4
(B) Aldehyde group and hydroxyl group at C — 5
(C) Ketone group and hydroxyl group at C — 4
(D) Ketone group and hydroxyl group at C — 5

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.

56/1/1-11 9 VWMWY P.T.O.



13. S7UHIT(A) :
R (R) :
14. 39FIT (A) :
HR (R) :
15. 37997 (A) :
R (R) :
16. S7YHIT(A) :
R (R) :
17.
18.
19.
27
(%) HI
56/1/1-11

I U NaCl faem s w fgaies 8 190+ gferg foran Siran 2

NN

I H NaCl feenfod g S @ |

Zr 3R Hf %1 JHEFRTT Hicd 3 |
IS ATHe o HRVT Zr 3R HI I Bt o gt § |

Cl — CHy — COOH 1 374l UdAigsh 370 &l pK, AH f=at
BT 3 |

N aY

FAE  gAFH AT (-I) U9@ gt ® foem
Cl — CHy — COOH 1 37 STfetervr s SIrm 2 |

I 61 a1 # Ve Jeeral 8 3 |
Ufiefla O ATEeieoM Y] W 3UTEdd  STERuTNIG Soiaeid I,

TG oh ShRUT T o [T A I9TeY BT 3 |

Qs @

I gATeIS i fode uftenfera Shifse fred Fe?t s1ee &l wigdt 0-01 M 2 |

(298 K W E po2+/pe = — 0-45 V) [fean 71 2 : log 10 = 1] 2

arfufsren &t suifogerar uftnfya it | w8 v fifeyfa sage Sod o
fgemfuaes srfufshan mifaerd: Jem =hife 1 ST7ETo St 2 | 2

HT BIAT 8 & D™ I HHTIRId SFRdehi o WY Hhd Tohal STl

1+1=2
(@) ¥g HNO;g
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13. Assertion (A) : When NaCl is added to water a depression in freezing

point is observed.

Reason (R): NaCl undergoes dissociation in water.

14. Assertion (A) : Separation of Zr and Hf is difficult.

Reason (R): Zr and Hf have similar radii due to lanthanoid contraction.

15. Assertion (A) : The pK, of ethanoic acid is lower than that of
Cl - CHy — COOH.

Reason (R):  Chlorine shows electron withdrawing (-I) effect which

increases the acidic character of C1 - CH, — COOH.

16. Assertion (A) : Aniline is a stronger base than ammonia.

Reason (R): The unshared electron pair on nitrogen atom in aniline

becomes less available for protonation due to resonance.

SECTION B

17. Calculate the potential of Iron electrode in which the concentration of
Fe" ion is 0-01 M.
(E’po2+/pe = — 045 V at 298 K)
[Given : log 10 = 1] 2

18. Define molecularity of the reaction. State any one condition in which a

bimolecular reaction may be kinetically of first order. 2

19. What happens when D-glucose is treated with the following reagents ? 1+1=2

(a) HI (b)  Conc. HNOg
56/1/1-11 1 VANV P.T.O.



21.

22,

(%) Fafafed g Afufshan & g TRl ScaTel 6 T ST @ [+71=2
CH: CHZ

(1) + HBr —

(i1) O + Bry MEHE] E“””:

AYAT

(@) Tt & fore sro i . 1+7=9

() =R Afrerds 1 foma el srawenstt # = =nfEu |

(i) Ufcohdd BSg Se KOH & A1Y Ucshlald ¢d @ Sidfeh Ucehlaid]
KOH I 3ufeyfa & tehig fAftda gia 8 |
TEREe gt fafigu I 1+1=2

(%) SYH-2-3T1 & Zn(Hg) 3 A HCL & 1 Afeha foram smar 2 |
(@) difcesss & al A I Tg NaOH % T Aha foham I & |

Qg 1

9 Tl aretehdt A 1 0-05 M KC1 foer=a @ w1 St 8, a1 25°C W 3Eeh
gfelg 100 3TW 3 | & 3 FA Bl 0:02 M AgNO; faem & s o, 4t
gftig 90 39 o1 | AgNOg o= i =Tetehal TR AT ATeTehdl THEhicTd
HIT | 3

fer T R : 0-05 M KC1 faer st =metehdt = 1-35 x 102 ohm ™ tem ™!
(




21.

22,

(a) Draw the structures of major monohalo products in each of the

following reactions : 1+1=2
CH — CH2
(1) + HBr —
UV light
(ii) O + Brg g >
OR
(b)  Give reasons for the following : 1+1=2
(1) Grignard reagent should be prepared under anhydrous
conditions.

(i1))  Alkyl halides give alcohol with aqueous KOH whereas in the

presence of alcoholic KOH, alkenes are formed.

Write the chemical equation when : 1+1=2
(a)  Butan-2-one is treated with Zn(Hg) and conc. HCI.

(b)  Two molecules of benzaldehyde are treated with conc. NaOH.

SECTION C

When a certain conductivity cell was filled with 0-05 M KCI solution, it
has a resistance of 100 ohm at 25°C. When the same cell was filled with
0-:02 M AgNOg solution, the resistance was 90 ohm. Calculate the
conductivity and molar conductivity of AgNOg solution. 3

(Given : Conductivity of 0-05 M KCI solution = 1-:35 x 1072 ohm_lcm_l)

56/1/1-11 13 WAV NN P.T.O.



23.  3fufsham 2NO (g) + Bry (g) - 2NOBr (g) & foru f=fafaa yrfyes am Afehs

O g

I §& AT | [NOJ/mol L | [Bryl/mol L2 (m ?_11 :
1 0-05 0-05 10 x 1073
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 102

(%) eAfufshan & NO 3R Bry o fd shife &1 3 2
(@) a7 feore (k) afenfca Hifv |

() srfufsean o fAwif@ ST 9 NO 3R Bry &1 @igar us: 0-4 M 3R
02M 3 | 1+1+1=3

24. (%) TmfifEa SuasaasE Ak *1 ¥ e .
e fEm emEeifFasiiehe (11)

(@) Tefafiad g%al i 3eh foaa 1 =TAhal % d6d U A H oFaiead
sHifre

[CI’(NH3)5C1] C12, [CI‘(NH3)3C13] y [CT(NH3)6] Clg

() TrafaRea aal g TgRid FHTEaFadr i qgaH i

i  [Co(NHg)sNOoI%*

(i) [Colen)s]Cls 1+1+(é+§)=3

25. (%) F=fafga o @ w91 vfafas gamss 2 2
() CHz—CH=CH-Br
(i) CHy=CH- CH - CHjy

|
Br



23. The following initial rate data were obtained for the reaction :

2NO (g) + Bry (g) - 2NOBr (g)

Expt. No. | [NO]/mol 17! [Brg]/mol 7! (II;I;?EI_F :ff )
1 0-05 0-05 1-0x 1072
2 0-05 0-15 3-0x 103
3 0-15 0-05 9-0 x 1073

(a) What is the order with respect to NO and Bry in the reaction ?

(b) Calculate the rate constant (k).

(¢) Determine the rate of reaction when concentration of NO and Bry

are 0:4 M and 0-:2 M, respectively.

24, (a) Write the formula for the following coordination compound :

Potassium tetrahydroxidozincate (II)

1+1+1=3

(b) Arrange the following complexes in the increasing order of

conductivity of their solution :

[CI‘(NH3)5CI]CI2, [CI‘(NH3)3C]3], [CI’(NH3)6]CIS

(c) Identify the type of isomerism exhibited by the following complexes :

(1)

(i)

[Co(NH3)sNOo] %"

[Co(en)3]Clg

25. (a) Which of the following is an allylic halide ?

(i) CH3-CH=CH-Br

(i) CHy=CH-CH - CHj

56/1/1-11
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1+1+(i+i)=3
2 2

P.T.O.



(@) FAREI R 2,4,6-2EATEeFARIso H & ohiq ATIHHIEN T &
gfa 3rferes srfufshamsiiar & o == 2

()  C4HyCl o fore TUTEIa T =[Iad FILTh Bl § 2 3x1=3

26. (%) fr=fafaa stiwfsean < fsranfafyr forf

H' B
CH;CH,OH 5K CH, = CH,,

(@) F=afafea g Afafsean - gea 3aarg fofew

B,H
@  CH,- CH,- CH = CH, 2B |
b) 3H202/OH_
OH

a) Seftg NaOH
(i1) >

b) COy, H* 1+2=3

27. fafafea & s @S : (F8 77) 3x1=3

(%) UWIES EY FT B 2
(@) T" YR &1 AEY DNA i fgheall Sl TR FAig @l g ?
() fr=faRea o @ s gifodese 8 2

ehIE, TChIE, WTE, el

(@) I ¥ foer faerfim ok gon # fao faeifim a2 &1 -t 3R
gifTe |

28. Mk (A) (CgH1909), LiAlH, ¥ Au=iRd gt & Aifieh (B) 31l (C) 2 B |
Afieh (B) PCC % @1 3Afeefiha &1k ATk (D) a1 8 S af NaOH & 1Y
HfWhd Hlh qgUU=d T HH W Alfe (E) a1 2 | Ak (B) ISHA
BIESISHA S W Ak (C) a1 8 | Ak (D) IR ATeiehd gl Ak (F)

Tl g S foh TSGR 3R (31U WR = 60) 9T TR | AR (A), (B), (O),
(D), (B) 3 (F) 1 g HIf | 6x =3

56/1/1-11 16




(b) Out of chlorobenzene and 2,4,6-trinitrochlorobenzene, which is
more reactive towards nucleophilic substitution and why ?

(¢)  Which isomer of C4HgCl has the lowest boiling point ? 3x1=3

26. (a) Write the mechanism of the following reaction :

H+

(b)  Write the main product in each of the following reactions :

. a) B,bH
b) 3H202/OH_
OH
a) aq. NaOH
(ii) >
b) COg, H* 1+2=3
27. Answer the following : (any three) 3x1=3

(a) What is peptide linkage ?

(b) What type of bonds hold a DNA double helix together ?

(c)  Which one of the following is a polysaccharide ?
Sucrose, Glucose, Starch, Fructose

(d) Give one example each for water-soluble vitamins and fat-soluble

vitamins.

28. Compound (A) (CgH1909) on reduction with LiAlH, gives two compounds
(B) and (C). The compound (B) on oxidation with PCC gives compound (D)
which upon treatment with dilute NaOH and subsequent heating gives
compound (E). Compound (E) on catalytic hydrogenation gives compound
(C). The compound (D) is oxidized further to give compound (F) which is
found to be a monobasic acid (Molecular weight = 60). Identify the

compounds (A), (B), (C), (D), (E) and (F). 6 x é=3

56/1/1-11 17 WAV NN P.T.O.



Qs v

HET1TIGd o7 Ha-3TMETRT T97 & | T Bl 9% 96T 37K 16T 7T F941 & I G197 |

29.

SRl 3R 399 A Tleat § o 3TcI=d ITANT €9 & | TIga el & @
T w3k g off Selt STUaT U O €9 ¥ feot I g1 7 | qumy, foRet
Sl o I 3T o foiu 36 goshl Aol gUag 81 @1 Ud S § ord
OO 39! dicedl § AfYes ufgdd 981 g1 A1feu | geud: Sl g YR H
Bt & — wnerfies Sef@t 3t w=mes SefEr |

TiIfes Sl §, SAshaT had Teh IR Bl & U1 $© G9F deh JAN o &g
sl Tifsshar g1 STt 8 Wa g9: S H T8 1S 91 Gehdl, Selfoh HATIeh ST
9 3TTaTRIT 1 ST Fehel & |

ot wo @ forga Seuted wgd ifer swanft faftr 7€ 2 o 1 vww 1w

oS €id 8 | 38 GHEA o GHIYH % {00 W feddt ¥ srfiresfoq few g §

8 et 1 gg ot Bt WY & faga St | uiafda e S R, iR 31

U9 A had & | U0 B Th Su9 O ol 9Tl STqieT HRIshH | TIT H AR

T T |

ffafaa uwt & sw &

() nerfiren SefEt, gemaes defEt @ for gor fire Eict 8 2

(@) "R 9 o1 9 fava 1-35 V 3T & a1 S99 wrl-oafy § ferR war g |
HHT ST |

(M) o HeEe Sl % q:emanH (frnfshn) 4 aftufaq sifsand fafeg |

HAASAT

(1) 31 Tiedt Al IS 36 Aol o o1 o fafy |



SECTION D

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

answer the questions that follow.

29. Batteries and fuel cells are very useful forms of galvanic cell. Any battery
or cell that we use as a source of electrical energy is basically a galvanic
cell. However, for a battery to be of practical use it should be reasonably
light, compact and its voltage should not vary appreciably during its use.
There are mainly two types of batteries — primary batteries and

secondary batteries.

In the primary batteries, the reaction occurs only once and after use over
a period of time the battery becomes dead and cannot be reused again,

whereas the secondary batteries are rechargeable.

Production of electricity by thermal plants is not a very efficient method
and is a major source of pollution. To solve this problem, galvanic cells
are designed in such a way that energy of combustion of fuels is directly
converted into electrical energy, and these are known as fuel cells. One

such fuel cell was used in the Apollo space programme.
Answer the following questions :
(a) How do primary batteries differ from secondary batteries ? 1

(b) The cell potential of Mercury cell is 1:35 V, and remains constant

during its life. Give reason. 1

(c) Write the reactions involved in the recharging of the lead storage

battery. 2
OR

(c) Write two advantages of fuel cells over other galvanic cells. 2
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30. TANhal AEY g (VBT) Sudgaie Afiehl o &4, Yeehid FEgR AR
ST STRfal w1 JATT=d TIERWT ¢al § Seih Tshed & g
IqHEgAeH ANl § faemme el oTq T /SARA % d-herehl i el
g W fafte freed &=l o wwa (et =t fog strew A 3¢ 3k g
TGT UWE) W IAUING 8 | Y9 q°1 gea fsheed &= H d-hEehi o fordTed

(splitting) & Torfire soiereiten fomame wTH B © | Tohteet & Togra o8 aman @
fop SugEEIe AR HT T AT & d-d T (transition) % HRUT Bl
2 | SUEgEASA ARt argerd Tshmi, faveryvenss qen vy WRE % &
H WOl TN B |

fefaRaa g & 3 i

(%) Toreat & fourea St = 8 2

(@) foreeat &9 fogia & UR W ¥ [TiH,0)g1%" % S &1 &1 Hrw
U

(7)) [Cr(NHy)gl®" Terarehi 8 S [Ni(CN) %~ Sfergreshia ® | samed

SIfT, 1 | [XET] TS : Cr = 24, Ni = 28]

AYAT

(M) [Fe(CN)gl*>~ T 3Tialieh Hetsh Thed & Sih [Fe(H,0)]°" STl Hefeh

Gt 7, SATEAT ShifaTT, FT | [T HHTS : Fe = 26]

56/1/1-11 20




30. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometrical shapes of coordination compounds whereas
‘The Crystal Field Theory’ for coordination compounds is based on the
effect of different crystal fields (provided by 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. The crystal field theory
attributes the colour of the coordination compounds to d-d transition of
the electron. Coordination compounds find extensive applications in

metallurgical processes, analytical and medicinal chemistry.
Answer the following questions :

(a) What is crystal field splitting energy ? 1

(b)  Give reason for the violet colour of the complex [Ti(H20)6]3+ on the

basis of crystal field theory. 1
(c) [Cr(NH3)6]3+ is paramagnetic while [Ni(CN)4] 2= is diamagnetic.
Explain why. [Atomic No. : Cr = 24, Ni = 28] 2
OR
(c) Explain why [Fe(CN)G]?’_ is an inner orbital complex, whereas
[Fe(H2O)6]3+ is an outer orbital complex. 2
[Atomic No. : Fe = 26]
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Qs &

31. (%) () IUE AU W Oy 1 H g § CO, T8 I | 31feres foe gret
2 | 390 9 fohEeht Kyg o1 O Ik 81T 3T & 2

(i) 9 ®RR HIEERRT H 0:9% (GI0H/3dH) | Afgs afsam
FANEE o S faea § TG JATd1 8 9 3T MY (T1E)
e R aftafda grar g ?

(iii) TorER ToRId-ST9aIcd AyBg 1 1 A Sl Toer™H 60% STaIehd
T & | TIerae o1 2T iehiord Shiftag, | 1+1+3=5

(fen w8 @ 9@ & fow Ky, = 0-52 Kkgmol_l)

HAAAT

(@) @) 25°C W A 3T B & 9157 g€ HA: 75 mm Hg?::ﬁ'{ 25 mm Hg
2 1 afc A 3 B il 3@ TR T e o fasor 4 A w1
MA-AF 04 7, d B hH I JraEem d WMA-3IN <hl T
HIT |

(i)  STHET TUIGH I GRATYG HINT | JISSTT o AR GoaHHE A
T o T -8 SAHET Tored =l IO € Sl 3 2

(iii) AITSIH FANSS N TEHM o FHACR o= FHwE =& 181
Eld § ? 2+2+1=5

[N o

32. Ti=foriaa foedl gier ool & 3 difSe 5x1=5

(%) N,N-SEUIA-I-THehIAATEE R | fqei™ 2ar 2 | SRy i |

(@) Ufef wreat-shreed 3rfifshan T8 et | i 2



SECTION E

31. (a) (@) At the same temperature, CO9 gas is more soluble in water
than Oy gas. Which one of them will have higher value of
Ky and why ?

(ii) How does the size of blood cells change when placed in an
aqueous solution containing more than 0-9% (mass/volume)

sodium chloride ?
(iii) 1 molal aqueous solution of an electrolyte A9Bg is 60%

ionized. Calculate the boiling point of the solution. 1+1+3=5

(Given : K}, for HoO = 0-52 K kg mol )
OR

(b) @) The vapour pressures of A and B at 25°C are 75 mm Hg and
25 mm Hg, respectively. If A and B are mixed such that the
mole fraction of A in the mixture is 0-4, then calculate the

mole fraction of B in vapour phase.

(ii))  Define colligative property. Which colligative property is
preferred for the molar mass determination of

macromolecules ?

(iii) Why are equimolar solutions of sodium chloride and glucose

not isotonic ? 242+1=5

32. Answer any five questions of the following : 5x1=5

(a) N,N-diethyl-benzenesulphonamide is insoluble in alkali. Give reason.

(b)  Aniline does not undergo Friedel-Crafts reaction. Why ?
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(1) afderia it Wl & fave w0 % e wa wEmEfes gdheo fafae |
(7) fifsua dfamrse deave § aftifoa wamfes sififwa fafeg |

(¥) 4 Ul &l p-FHUHAT H FI=I0T HH GF= HUT ?

(=) Fefefad srirfshen =i qui hifor

Ny "CI” (i) HBF,
(i) NaNOs, / Cu, A

(®) Tefafga srfufshan § A 3R B i dw=A foiflen
COOH

@ NH, , Br+NaOH

33. (&) () T=fafea & sror fafee .

(1)  Zn, Cd 3R Hg % T 3T FH 1 Bd 8 |

2) Cr¥f ved SEEe & wEh MnS' e s 2,
Steifer 21 & a4 el 8 |

3) Cu’/CusE M +034V R |

i) FefaRea TEmte T qui 3R ggfca Hif

(1) KMnOg —2
(2) Cr203-+ 61 +14H — 3+2=5
HAAAT



(c) Write a simple chemical test to distinguish between methylamine

and aniline.

(d) Write the chemical reaction involved in Gabriel phthalimide

synthesis.
(e) How will you convert aniline to p-bromoaniline ?

(f)  Complete the following reaction :

No*CI™ (i) HBF,
(i) NaNOg / Cu, A’

(g) Write the structures of A and B in the following reaction :
COOH

@ NH; . Br,+NaOH _

A

33. (a) () Account for the following :
(1)  The melting and boiling points of Zn, Cd and Hg are low.

(2)  Of the da* species, cr’t s strongly reducing while
3+ . e e
Mn"™ ' is strongly oxidizing.

3) E°value of Cu®/Cu is + 0-34 V.

(ii)  Complete and balance the following chemical equations :

(1) KMnO, —2€at
(2) Crzog— +61 +14H — 3+2=5
OR
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56/1/1-11

1)

(i)

(ii)

(iv)

V)

CugCly 3R CuCly, ¥ ¥ HIH-A1 Sy faeee o o1fus wamf 3
3R A 2

f-ocATeh Teall 1 WHT Joidgieh fo=ame fRay |
frafafiga 9 @ s9-a1 sef faomm 9 TfiT g st == 2

3 3 2
Sc”t Fe'i Zn“"

[GRHT] ShHTS : Sc = 21, Fe = 26, Zn = 30]

Y GifeIw HiHe T TISfET STEshiie Sl ITH o Tehd & ?

TehHUT GV qAT $Teh ATk ICUhHIT HishAdT F1 G2d & 2 5xI=5
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(b)

56/1/1-11

1)

(i)

(iii)

(iv)

(v)

Out of CuyCly and CuCly, which is more stable in aqueous

solution and why ?

Write the general electronic configuration of f-block

elements.

Predict which of the following will be coloured in aqueous

solution and why ?

3 3 2
Sc +, Fe +, Zn“"

[Atomic number : Sc = 21, Fe =26, Zn = 30]

How can you obtain potassium dichromate from sodium

chromate ?

Why do transition metals and their compounds show

catalytic activities ? 5x1=5
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