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General Instructions :

Read the following instructions carefully and follow them :

(i)
(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 angl] E.

Section A — questions number 1 to 16 are multiple choice type
questions. Eaclqt 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

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

(ix) Kindly note that there is a separate question paper for Visually
Impaired candidates.
(x) Use of calculator is not allowed.
SECTION A
Questions no. 1 to 16 are Multiple Choice type Questions, carrying
1 mark each. 16x1=16
1. Which of the following cells has a constant voltage throughout
its life ?
(A) Dry cell (B) Daniell cell
(C) Electrolytic cell (D) Mercury cell
2. For the reaction A + 2B —» 3C + D, d[C] is equal to :
d[B 3 d[B
) -48l ® -32d4B
dt 2 dt
d[A] d[A]
C) —-— D g 2]
(C) m (D) + m
[ ANANNANANANANANAAANAANNAS
56(B)/S #3# P.T.O.
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(A) Mn (B) Ti

(C) Sc (D) Cu
[Co(NHj)g]Clg ® Co T feforh darsieha 2 :

(A 3 (B) 6

(C) 5 (D) 9
TREUH T HNO, i 1f¥fora & Fed: T 8T = -
(A) i ATEeEe

(B) AEamad

(C) T

(D) Ui UehiRTA

Afstuet Afctarse Ga3wor foraeh formm o fow R Bt 8 2
(A) et wig

forer faerfom &t ot @ Jomeft whteddT (Pernicious anaemia) 8t & ?
(A) TR By,

(B) foertsd Bg

(C) A B,

(D) faerfvH B,
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3. Which of the following transition metals shows maximum
number of oxidation states ?

(A)
(C)

4. The secondary valence of Co in [Co(NH3)gIClg is :

3 (B)
5 (D)

(A)
(C)

5.  The action of HNOg, on methylamine gives mainly :

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

Mn (B)
Sc (D)

Methyl nitrite
Nitromethane
Methane
Methyl alcohol

6. The Gabriel phthalimide synthesis is used for the preparation

of :
(A)
(B)
(C)
(D)

7. The deficiency of which vitamin causes pernicious anaemia ?

(A)
(B)
(C)

(D)

56(B)/S

Secondary amine
Primary aliphatic amines
Primary aromatic amines
Tertiary amines

Vitamin Bq9
Vitamin Bg
Vitamin B4

Vitamin By

P.T.O.
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(A) TS AH T (B) BRSNS e
(C) STSHTHES AT (D) UWTEE 3Ty

9. Ufcohal TAISTES o WouvT shi waray fafer ¢ -
(A) wred iR
(B) TS Sawishar
(C) dreurR Affsha

(D) ToherceargT safyfsran

NN

10.  FARISSIA STof Yk 3o hl Jufearfd o Afrer Fefiiges SR |ifsad & @y
SATHTRAT AT © Tl ITH {8 3R <

(A) il?ig‘:r
(B) o-SEFARISSIH
(C) =i

(D) "

11. SgeThi 1 HICT SAHH JTd i o fIe oy Sfureiey Tores & -

(A) TeHie o 37amH
(B) 4YUHOTES

(C) 9T a7 T ITUTT Aa09

(D) FAYHTh Rl I~1TH

12. IS Y gatferes g 3T SRl AT IeRur ST

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



EE
8. The a-helix structure of proteins is stabilized by :

(A) van der Waals forces (B) Hydrogen bonds
(C) Disulphide bonds (D) Peptide bonds

9. The synthesis of alkyl iodide is best done by :
(A) Swarts reaction
(B) Wurtz reaction
(C) Sandmeyer reaction

(D) Finkelstein reaction

10. Major product obtained when chlorobenzene reacts with
methyl chloride and sodium in the presence of dry ether is :

(A) Toluene

(B) o-Dichlorobenzene
(C) Benzene

(D) Methane

11. The colligative property preferred for the determination of
molar mass of polymers is :

(A) Depression in freezing point
(B) Osmotic pressure
(C) Relative lowering in vapour pressure

(D) Elevation in boiling point

12. The most common and stable oxidation state of lanthanoids is :

(A) +4 B) +2
(C) +3 (D) +6
_— AN NAANAANNANAANAAAANANANN
56(B)/S #7# P.T.O.
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13.

14.

15.

16.

TYFHIT (A) :

%R (R) :

TYFHIT (A) :

R (R) :

TIFHIT (A) :

R (R) :

TIFHIT (A) :

R (R) :
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ExE
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) : When glucose is added to water, an elevation in
boiling point is observed.

Reason (R): The lowering of vapour pressure causes
elevation in the boiling point.

14. Assertion (A): Methoxyethane reacts with HI to give ethanol
and iodomethane.
Reason (R): Reaction of methoxyethane with HI follows Sy1

mechanism.

15. Assertion (A): All collisions of reactant molecules lead to
product formation.

Reason (R): Only those collisions in which molecules have
proper orientation and sufficient kinetic energy
(threshold energy) lead to product formation.

16. Assertion (A): AgCN reacts with methyl chloride to give
methyl cyanide.

Reason (R): CN~is an ambident nucleophile.

AN NANANANNANAAAANANNA

56(B)/S #O# P.T.O.
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17. Terganelt =1 qitig IS | TSee oM & swomedeh fomre g0 foher 9o
1 feerearelt saT? 2

18. (&) Trfsha:

CH3COOCH; + HyO0 — 2", CH3COOH + CH30H
& fore am fem 2
o = k [CH3COOCHj4] [Hy0]0
ST 9T T AT ST, Afe
(i) CH3COOCHg T |izat gt & & 3Ty 2
(i) HgO =l |isdl T st &t ST ?
HAJT
(@) T TOaeRar shaet STerfies TfafsRaTet o fore & @ at @ SR
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Bl 2 2

19. [Co(NHs)g]3+ Sldaresha Safeh [CoF g]3— SATaFaiehid & | SATEAT IfSIy
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[T SRHTeR < Co = 27]

20. fi=fafaa it saren Fifse
&) Taferam degwor
@) TSHR-HT AtafehaT

21. WiIdHl 9 geiteg Afaiaa et i afeamr i

F) U<EE Y
(@) Torepdieror
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SECTION B

17. Define azeotropes. What type of azeotrope is formed by

negative deviation from Raoult’s law ? 2
18. (a) The rate law for the reaction :
CH3COOCH; + Hy0 — 2, CH;COOH + CH40H is
Rate = k [CH3COOCHS] [H50]0

What would be the effect on the rate if

(1)  concentration of CH3COOCHjg is doubled ? 1
(i1) concentration of HyO is doubled ? 1
OR

(b) Why is molecularity applicable only for elementary
reactions and order of reaction is applicable for
elementary as well as complex reactions ? 2

19. [Co(NHg)gl3+ is diamagnetic while [CoFgl3~ is paramagnetic.

Explain why. 2

[Atomic number : Co = 27]

20. Explain the following : 2
(a) Williamson synthesis

(b) Reimer-Tiemann reaction

21. Define the following terms as related to proteins : 2
(a) Peptide linkage

(b) Denaturation

56(B)/S #11# P.T.O.
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SECTION C

22. State Kohlrausch’s Law of independent migration of ions.
Solutions of two electrolytes ‘A’ and ‘B’ are diluted. The
limiting molar conductivity of ‘B’ increases 2-5 times while that
of ‘A’ increases 25 times. Which of the two is a strong
electrolyte ? Justify your answer. 3

23. A solution is prepared by dissolving 5 g of non-volatile solute
in 100 g of water. It has a vapour pressure of 31:84 mm Hg at
306 K. Calculate the molar mass of the solute. 3

[Vapour pressure of pure water = 32 mm Hg]

24. (a) Define Crystal Field Splitting Energy. On the basis of
Crystal Field theory, explain why complex [Ti(H50)g]3* is

coloured ? 3

[Atomic No. of Ti = 22 ]
OR

(b) (1) What type of isomerism is shown by the complex
[Co(NHg)5(SCN)J2+ ?

(11) What is the relation between A; and A, ?
(i1i) What type of ligand has two different donor atoms ? 3
25. Differentiate between the following : 3
(a) Fibrous protein and Globular protein

(b) Nucleotide and Nucleoside

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

—_— AN NANANANNANAAAANANNA

56(B)/S #13 # P.T.O.
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26. What happens when : 3

(a) Bromobenzene is treated with Mg in the presence of dry
ether ?

(b) Benzyl chloride is treated with aqueous KOH ?

(c) 2,4,6-trinitrochlorobenzene is treated with warm water ?

27. How will you convert the following ? 3
(a) Phenol to Anisole
(b) Aniline to Phenol

(c) Propanone to Propan-2-ol

28. Explain the following reactions with a suitable example : 3
(a) Cannizzaro’s reaction

(b) Rosenmund’s reduction
(c) Hell-Volhard-Zelinsky reaction

SECTION D

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

29. Amines are usually formed from nitro compounds, halides,
amides, imides etc. They exhibit hydrogen bonding which
influence their physical properties. Alkyl amines are found to
be stronger bases than ammonia. In aromatic amines, electron
releasing and withdrawing groups, respectively increase and
decrease their basic character. Influence of the number of
hydrogen atoms at nitrogen atom on the type of reactions and
nature of products is responsible for identification and
distinction between primary, secondary and tertiary amines.
Reactivity of aromatic amines can be controlled by acylation

process.
S ANAANANAAANNAAANANNAAN
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Arrange the following :
(a) (i) p-nitroaniline, p-toluidine, Aniline
(in increasing order of basic strength)
(i) (CoHp)9NH, CoHsNH,, CcH;NH, 2
(in increasing order of solubility in water)

(b) (1) pKyp of aniline is more than that of methylamine.

Why ? 1
OR
(b) (1) Write short note on Hoffmann’s bromamide
degradation reaction. 1

(c) Give a simple chemical test to distinguish between
Methylamine and Dimethylamine. 1

30. Temperature dependence of rate constants is described by

Arrhenius equation :
k = A e—Ea/RT

E, corresponds to the activation energy and A corresponds to
the collision frequency. The equation clearly shows that
increase of temperature or lowering of E, will lead to increase
in the rate of reaction and presence of a catalyst lowers the
activation energy (E,) by providing an alternate path for the
reaction. Rate constant and order of a reaction can be
determined from rate law or its integrated rate equation.

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

90% of the reaction. 2
(b) (1) Write two factors that affect the rate of a chemical
reaction. 1
OR
(b) (i1) Oxygen is available in plenty in the air, yet fuels do
not burn by themselves at room temperature. Why ? 1
(c) How is activation energy affected by use of a catalyst ? 1
ANANNANANANANANAAANAANNAS
56(B)/S # 17 # P.T.O.
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(1)

(i1)

(1)

(ii)

(iii)

Qs e

frafaRad o forg shmor difSg

(I)  shuoT 9TqC Hohet AHTeh ST & |

(II) Cr2* 9o AYEF § Safh MnS+ Yol AT IohTh,

STeifeh a1 T d4 formar 2 |

(ITT) &7q o FATFETRUTTEHAT H SoelaH SATRETehor ST Jafia
Gk

MnOy @ KMnO 4 T fer= fafle |
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3d #vft % s 1 f= fag e -

Cu2+, Zn2+, Fe2+, Co2+

[T 387 : Cu = 29, Zn = 30, Fe = 26, Co = 27]
S HROT AR 3 HTIH I Tg=AHE, S foh

(a) o
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SECTION E
31. (a) (1) Account for the following :

(I) Transition metals form complex compounds 1

(I) Cr?* is strongly reducing while Mn3* is
strongly oxidizing when both have d*

configuration. 1

(III) The highest oxidation state is exhibited in

oxoanions of a metal. 1
(1) Write the preparation of KMnO,4 from MnO,. 2
OR

(b) (1) Some ions of 3d series are given below :
Cu2+, Zn2+, Fe2+, Co2+
[Atomic number : Cu = 29, Zn = 30, Fe = 26, Co = 27]
Identify the ion with a suitable reaction, which is
(I) A strong reducing agent in aqueous solution. 1

(II) Colourless in aqueous solution. 1

(i1) What is lanthanoid contraction ? Why is actinoid
contraction greater from element to element than

lanthanoid contraction ? 2

(ii1) Identify the oxoanion of chromium which is stable

in (I) basic medium, and (II) acidic medium. 1

—_— AN NANANANNANAAAANANNA
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32. &) (1) 25°C wA=ffad ot 1 emf aferfera Fifsre
Sn| Sn?* (0-001 M)||H* (0-01 M) |Ho(g) (1 bar), Pt(s)

E°, =-014V, E°, =000V
Sn“"/Sn H' /H,,Pt

[ ® : log 10 = 1]
(i) S O ot g ST 31 3Heh < v forflaw |

AT

@) (i) 0001 mol L-1 CH3COOH faed I =Teiehdl
3905 x 10° S ecm~1 B | SHH Hiek =ATciehdl U fo—IISH
AT (o) IREnfeTd shifsTu |

fene x(‘;{ ., =34963 8 cm?2 mol-1

A =409 S cm? mol-1
(CH5CO0™)

(i) TrooHT et St afewmT AT | s g 3t e =T e fova
et Gt & EC.,, hl ST9&T 3712k 81 2

cell

33. (F) (1) FATECATE S U HfIRad o | AR shar g 2

(I)  HThISISTES ST gsiet 3Tt
(II) Zn 3\ R &g HCI
(I11) 1 HCI 74 ot 3uferfa # TaiHTet 1 ATy

(i) TrafaRad & =7 fodg &0 & T @a TEREHS a0
difere
(I) CgHs — COCHg 3R CgHs — CHO
(I) CH3CHO 3R CH3CH,CHO
AT
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32. (a) (i) Calculate emf of the following cell at 25°C : 3
Sn | Sn?* (0-001 M)|H* (0-01 M)| Hy(g) (1 bar), Pt(s)

B, =-014V, E°, _ =000V
Sn“*/Sn H /H,,Pt

[Given : log 10 = 1]

(i1) Define fuel cell and write its two advantages. 2
OR

(b) (i) The conductivity of 0-:001 mol L1 solution of
CH3COOH is 3:905 x 10 S cm~1. Calculate its

molar conductivity and degree of dissociation (o).

Given : x(ow) = 349:63 S cm?2 mol—1

2 =409 S cm?2 mol-1 3
(CH4CO0")

(i1) Define Galvanic cell. What will happen if external
potential applied becomes greater than EZ; of
galvanic cell ? 2

33. (a) () What happens when ethanal reacts with :

(I) Semicarbazide and weak acid ? 1
(II) Zinc amalgam and conc. HCI ? 1
(ITII) Excess ethanol in presence of dry HCI gas ? 1
(i1) Give a simple chemical test to distinguish

between :

(I) C6H5 — COCH3 and C6H5 — CHO 1
(II) CH3CHO and CH3CH,CHO 1

OR
[ ANANNANANANANANAAANAANNAS
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(b) (1) How can you convert each of the following

compounds to Benzoic acid ? 3
(I)  Bromobenzene

(II) Ethylbenzene

(III) Acetophenone

(i1) Arrange the following compounds in increasing

order of their property as indicated :

(D F-CH,-COOH, CH3COOH, OoN-CH,COOH
(Acid strength)

(II) Ethanal, Propanone, Methanal

(Reactivity in nucleophilic addition reactions) 2

AAAANANAANANANAAA A NAANAAAS
56(B)/S # 23 #



