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

(i)
(ii)
(iii)
(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 calculator is not allowed.

SECTION A

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

each.

1.

56/5/2

16x1=16

While doing qualitative analysis in chemistry lab, Abhishek added yellow
coloured potassium chromate solution into a test tube. He was surprised
to see the colour of the solution changing immediately to orange. He
realised that the test tube was not clean and contained a few drops of
some liquid. Which of the following substances will be the most likely
liquid to be present in the test tube before adding potassium chromate
solution ?

(A)  Sodium hydrogen carbonate solution
(B)  Methyl orange solution

(C)  Sodium hydroxide solution

(D) HCI solution

The role of a catalyst is to change :
(A)  equilibrium constant

(B)  enthalpy of reaction

(C)  Gibbs energy of reaction

(D) activation energy of reaction

#3# P.T.O.
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ii. wRad b. AU STafeer A
iii. A c.  HATS Bl
iv. SEad d. X
(A)  i-a, iib, iii-c, iv-d (B) i, ii-c, iii-a, iv-b
(C) -, ii-d, iii-b, iv-a (D) i-b, ii-a, iii-d, iv-c

4.  CH3;CH,OH &I CHyCHO ¥ uftafed foram St aeram & -

(A)
(B)
(&)
(D)

5. CH,

(A)
(B)
©
(D)

SR BTEEISHT §RT
LiATH,, o |1 STMTeRRIA ik
PCC & @ ffsra e
KMnO,, & €1 SATRRIG ek

— CH, — N(CH;) — CH,, — CH,, — CH, % IUPAC M & :

N-Tfeu=e-2-UH=
N-Tferat-N-Bioera=-1-UH=
N, N-STEUfeTs—- 1-ui
N, N-STgaforery-1-UH=

6. NN il FigdT [R] R G0 4 & T AT 1= 01T =T & | IE 3Teg & TS
srfufsrar < sife & 9 foraent g sar 2 2

(A)
(©)
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3. Match the type of cell given in Column I with their use given in Column II.

Column 1 Column I1
i.  Lead storage cell a. Wall clock
ii. Mercury cell b. Apollo Space Programme
iii. Dry cell c. Wrist watch
iv. Fuel cell d. Inverter
(A) i-a, ii-b, iii-c, iv-d (B) i-d, ii-c, iii-a, iv-b
(C) i-c, ii-d, iii-b, iv-a (D) i-b, ii-a, iii-d, iv-c

4. CH3CH,0H can be converted to CH3CHO by :

(A) catalytic hydrogenation
(B)  treatment with LiAlH,
(C) treatment with PCC

(D)  treatment with KMnO,

5. The IUPAC name for CH3 — CH, — N(CH3) — CHy — CH, — CHj is :

(A)  N-methylpentan-2-amine

(B) N-ethyl-N-methylpropan-1-amine
(C) N,N-diethylpropan-1-amine

(D) N,N-dimethylpropan-1-amine

6. A plot between concentration of reactant [R] and time ‘t’ is shown below.

Which of the given order of reaction is indicated by the graph ?

O Time —
(A)  Third order (B)  Second order
(C)  First order (D)  Zero order
56/5/2 #54# T e 0.
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TR SHTES, Ueehieoil e ATSETSE o |Tef SARITsHaT ohich 2T § -

(A) et ATggTEe (B)  rEgIegd

(C)  ArEgme (D) wdfH

freferfaa sreftr foerrt 3 @ foraen fewish Sweam g 2

(A)  1:0 MKCl (B) 1:0 M Na,SO,
(C)  1-0 M <E (D) 1-:0 M AICl4

Frafeafaa & @ oa-ar tfeeese SR stfsifsrar e 2

(A) CHz-CH-CHO
|

CH,
(B)  (CHgy)3C CHO
(C) CHy- CH,-CHO

(D) CHy-CH-CH - CHO

| I
CH; CHj

[ S e N e

freferiad gqgl 5 O foreeh aFT 3T S 1T faem A @fiF @ 2

[N

I. Cut 1. Ti* II. Co%* IV. Fe2t

[FRHT9] shHTR : Cu = 29, Ti =22, Co =27, Fe = 26]

(A) ISRII (B) II3RIII

(C) IIIARIV (D) 13RIV

frfofiaa SAopet & § forerehl Tl fohtet & 2

(A)  1-FAIYT (B) 2-FARISTUA

(C)  1-FASLA (D) 2-FANSLA

CH4CH,CHO 3t CH;CH,COOH & Wex foheieh ST forvia foram ST #hell & 2

(A) Wi SgehTse gdeor (B) Te=gent adieqor

(C) ARSI qdteqor (D) =g Tieor
#6#
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7. The treatment of ethyl bromide with alcoholic silver nitrite gives :
(A)  ethyl nitrite (B)  nitroethane
(C)  nitromethane (D) ethene

8. Which of the following aqueous solutions will have the highest freezing

point ?
(A) 1-0MKCl (B) 1:0 M Na,SO,
(C) 1-0 M Glucose (D) 10 M AICI,
9. Which of the following aldehydes will undergo Cannizzaro reaction ?

(A) CH,-CH-CHO

I
CH,

(B)  (CHg)3C CHO
(C) CHgz-CH,- CHO
(D) CHz-CH-CH-CHO

| |
CH; CHy

10. In which of the following groups are both ions coloured in aqueous

solution ?

I. Cut 1. Tit III. Co?* IV. Fe?*
[Atomic number : Cu =29, Ti=22, Co=27, Fe=26]

(A) TandII (B) II and III

(C) IIIand IV (D) TandIV

11.  Which of the following molecules is chiral in nature ?
(A)  1-chloropropane (B)  2-chloropropane
(C)  1-chlorobutane (D)  2-chlorobutane

12. CH3CH,CHO and CH3CH,COOH can be distinguished by :

(A)  Sodium bicarbonate test (B) Hinsberg test
(C)  Iodoform test (D)  Lucas test
[ ANANANNNANNAANAAANAANAANANNA
56/5/2 #7# P.T.O.
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14.

15.

16.

17.
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(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AR (A) TId 8, W] T (R) T 2 |

37T (A) : Ufcshel SATSE! o FaUoh! % T2 1 5FH RI > RBr > RCl > RF ? |
FROU(R):  AeldTed Sdll o 3TRYUT o e T shH RI > RBr > RC1 > RF 2|
YR (A) : A faeaa o gfatiy sl 9199 & fiw AC gid st 3uT fomam stran
2|
FRT (R) : Ffe DC Fiq &1 390 foram SraT 2 a1 31rifer faerae <ht gigdr sed
ST |
SR (A) : 9 H g o a1 &=t Fem Reerier (Ky) Jear 2 |
FRU(R):  SU-SY 9 T 2, 5o § 74 hl foerar sedi 2|
SR (A) : S-S Ufchied FHE T HTHR 9T 2, UfeSeTgel ST HIEHI hl STeT H
R BT ST & |
FRT (R) : UfoeaTse 3T e H feya-Tage STa-=afshad aidl € |
ECLUERC)
mol/ILFKCLTaem@d | Sem 1 8298 15K | Scem? mol™ 429815 K
& grgar T = TAHRAT W HIeH FTciehdl
1-000 0-1113 111-3
0-100 0-0129 129-0
0-010 0-00141 141-0

T U T TSl & TR U, FigdT & 1Y ATeAshal 3 AR ATeiehdl H IR &
fore gferd srmor e |



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) : The boiling points of alkyl halides decrease in the order
RI > RBr > RC1 > RF.
Reason (R): The van der Waals forces of attraction decrease in the
order RI > RBr > RC1 > RF.

14. Assertion (A) : For measuring resistance of an ionic solution an AC
source is used.

Reason (R):  Concentration of ionic solution will change if DC source is
used.

15.  Assertion (A): Henry’s law constant (Kp) decreases with increase in
temperature.
Reason (R): As the temperature increases, solubility of gases in
liquids decreases.
16. Assertion (A): The solubility of aldehydes and ketones in water
decreases with increase in size of the alkyl group.
Reason (R): Aldehydes and ketones have dipole-dipole interaction.

SECTION B

17. Concentration of KCI Conductivity at Molar Conductivity at
solution in mol /L 29815 Kin S em™1 | 29815 K in S em? mol ™!

1-000 0-1113 111-3
0-100 0-0129 129-0
0-010 0-00141 141-0

Based on the data given above, give plausible reason for the variation of

conductivity and molar conductivity with concentration. 2

ANANAANAANAANAAANAAAANAANNA

56/5/2 #O# P.T.O.
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18. (F) CaCl, (91K 3580M = 111 g mol 1) & 3 g T 260 g ST | HwH W
AT foreta o Faeie T 3+, I8 W §C o CaCl,, ot femifsa gt m
2, Uitehford AT | (I & T K, = 0-52 K kg mol ™))

AUAT

@) X AR Y 59 A& e o9 € | Y8 K AR Y Y o A9 & A
120 mm Hg 3R 160 mm Hg & | X’ 3R Y’ & G0 Hicll ol et s
AT foretas =1 a7 1e uftehferd FifsTe |

19. (%) o feerier it uftam foarfaw |
@) 39 AR e i ve=m Fifee et 3 feris 4-5 x 107 Lmol1s7!
g

20. 413 KW &R HySO, |1 TS Ueehiaic o Heie shi fshatarer ftfag |

21. (F) 3-UeH 3R 2-U=eAIA o 0eF fa¥e ol o oAU Ueh Tier Tmrt=es qiieqor e |
@)  FAHET A= & T geieRr fafau |

Qug T

22, IAMNGRT A + B - 3 & fou, Aferrent it fafy=T gifses aigarst & fog
fefctRaa yrifives 9 ame gu

#wHi% | [Allmol L1 | [Bl/mol L1 | SRf& a7/ mol L1 s71

1 01 01 0-05
2 0-2 01 0-10
3 01 0-2 0-:05

A 3T B o @ruey AR i hife 37T tfafshar i awu hife 3 Fifse |

~

56/5/2 #10 #
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18. (a) Calculate the elevation of boiling point of a solution when 3 g of
CaCl, (Molar mass = 111 g mol~1) was dissolved in 260 g of water,
assuming that CaCl, undergoes complete dissociation. (Kj, for
water = 0-52 K kg mol 1) 2

OR
(b)  Liquids X and Y’ form an ideal solution. The vapour pressure of
pure X’ and pure Y’ are 120 mm Hg and 160 mm Hg respectively.
Calculate the vapour pressure of the solution containing equal
moles of ‘X’ and Y. 2
19. (a) Define rate constant.
(b)  Identify the reaction order which has a rate constant of
45 x 107 L mol ™ s71. 1
20. Write the mechanism of dehydration of ethyl alcohol with conc. H,SO, at
413 K. 2
21. (a) Give a simple chemical test to distinguish between 3-pentanone
and 2-pentanone. 1
(b)  Write an equation for Clemmensen reduction. 1
SECTION C
22, For the reaction A + B — Products, the following initial rates were
obtained at various initial concentrations of reactants :
Si. No. | [Al/mol L™ | [B]/mol LT | Initial rate/mol L™ s71
1 0-1 0-1 0-05
2 0-2 0-1 0-10
3 0-1 0-2 0-05
Determine the order of the reaction with respect to A and B and overall
order of the reaction. 3
[ ANANANNNANNAANAAANAANAANANNA
56/5/2 #11 # P.T.O.



ElrE
&

23.

24.

25.

56/5/2

()
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(h)

@)

(%h)

)

AT 4 31 54T A 3T B & 3% & 10 mL sl TR e | firae 9t foemm
ol AT 20-2 mL 9T 747 |

(1) Za ol e W AT § Jie Fi gatT ?

(i) T 9T AT ST AT+ 2

(iii) 39 TR o fIeTa o1 Teh 3eTe0 41T |
HAAAT

()  URTE! IATRI | 9% U Tkl GSohi ol T Hid H TH g 9 fhg @
Teg fredt g 2

(i) o7 BIdT 2 ol oATeT U ShITSTehTSA T 0-5% (SeIHH/3TRIA) Tifeam
FANTSS foretad T @ STt 8 2 379+ 3T ot 3iifaer Ay |

(ifi)  STCreTH ORTERoT shT Ueh SR fafa |

HATSIRaT ST fHgid & STMER T [NiCl,]2~ i senfufa 3 ey e i
ST SHIISTT | [FHTY] 64T : Ni = 28]

[Co(en),Cly]* 3 HHTfd HHTe™e sHT3T |

ffafad 9 o fored Seftr & o grer 3rffsram o S fa=ma § gfaense
BT 3T AT 2

(1) 1-FARNIYT  FYET (i) 2-FA-2-AfeT

et 31 71 ST 7 (A) 3TerT (B) H § HH-81 &7 3cUTE BT 2 39 I 6
o Sk BT T |

CH; - CH, — CH(Br) — CH, + Uzehigicit KOH ——
CH; - CH, — CH = CH, (A) + CH; — CH = CH - CH; (B)

#12 #



(ORI
-th%:

23.

24.

25.

56/5/2

(a)

(b)

(a)

(b)

(a)

(b)

Shweta mixed two liquids A and B of 10 mL each. After mixing, the

volume of the solution was found to be 20-2 mL.

1) Why was there a volume change after mixing the liquids ?

(i1)  Will there be an increase or decrease of temperature after
mixing ?

(iii) Give one example for this type of solution.

OR

(1) How does sprinkling of salt help in clearing the snow covered
roads in hilly areas ?

(iil) What happens when red blood cells are kept in

0-5% (mass/vol) NaCl solution ? Justify your answer.

(i1i)) Write an application of reverse osmosis.

Based on Valence Bond Theory, explain the geometry and magnetic
character of [NiCl 4]2_. [Atomic number : Ni = 28]

Draw the possible isomers of [Co(en),Cly] ™.

Among the following, which will have inversion of configuration on

reaction with aqueous alkali and why ?

(i) 1-chloropropane OR (ii) 2-chloro-2-methylpropane

Which of the following (A) or (B) will be the major product in the

reaction given below ? Give a suitable reason for your answer.
CHj - CH, — CH(Br) — CHg + ale. KOH ——
CH; - CH, - CH = CH,, (A) + CH3 — CH = CH - CH;3 (B)

#13 # P.T.O.
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1893 H T 1 ITEEEHAISH [HEid, ITUEEAIS Hhell H AT shl AT A o Ty
UEAT YA o7 | I8 WO ® foh 1897 ® IS °THEH W iR i Wi adl
GASTRAT o SoTde ek TUGId | T8l &f I8 a1 SduTied foram T o | &+ o 91|
=hig T Yk Ul depier a1 off TR IHeh @il ST |THT=T TTANiTeh defettent
ST TR T o | SR Tt § SATeYA ST T ot AT R e et SR e
frserd frrerett fob sl H oTq) &1 T SR ohl EatSTeRdTd WERid L @ : Smerfieh 3K
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T T Hied AgCl F&UT LT B | (1) Hopet hT ETTHe 1 3 (ii) Cr Al
Tt dasTehar faftay |

@) f5-caor o depe § @ SR R 2

#14 #
E—




(ORI
-th%:

26. (a) Write the chemical equation for Williamson’s synthesis. 1

(b) Give a method to separate o-nitrophenol and p-nitrophenol.

Explain the principle involved. 2

27. Identify P, Q and R in the following reaction sequence : 3

p_ N3 | cHcoonm] —25q

PCl; o

28. (a) Name the vitamin whose deficiency causes pernicious anaemia. 1
(b)  Write any two differences between globular and fibrous proteins. 2
SECTION D

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

29. Werner’s coordination theory in 1893 was the first attempt to explain the
bonding in coordination complexes. It must be remembered that this
theory was put forward before the electron had been discovered by
J.J. Thomson in 1897, and before the electronic theory of valency. Werner
did not have any of the modern instrumental techniques and all his
studies were made using simple experimental techniques. Werner was
able to explain the nature of bonding in complexes and he concluded that
in complexes, the metal shows two different sorts of valency : primary
and secondary. Primary valences are normally ionisable whereas
secondary valences are non ionisable.

Answer the following questions :

(a) One mole of CrCls.4H,0 precipitates one mole of AgCl when
treated with excess of AgNOjg solution. Write (i) the structural
formula of the complex, and (ii) the secondary valency of Cr. 2

(b) What is the difference between a complex and a double salt ? 1

56/5/2 #15 # P.T.O.
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M (@) TfaRad dear s 3k foeR § ekl o Sed g FH H Sa e

o

Tﬁﬁl‘? :
HYAT
@M ()  SUHEEIIS it i arefie 3 e dasTehRdarett & s ar 3T
fafaw |

w1 efia #d 8 e wRo @ fesh-vum § st i fafie srewen, woweey
37k Shel Fafow aureREt 9 S € | wRIfY stfieRat Bifom wmaEEt ok vt
Torer SATET e T B, SAfeR SeR SUTae S &t SR ok womfert o ST
e &Y ¥ =T ST & U7 98 Feiessel o qud SUTTed i YHTfed T ¢ |
T ®NE, S e AT § WAt i R et % HROT 3 B
Tifom TwTaea e § | Bifom qumaaat i §e 1 SFIA SSifas €9 9 20 G A
SORINT ek TR ST HehdT & STl ‘n’ 30 § Iuteura Pifes shg storam swemfia (Fran)
TS TCHTOLAT <l T € | 3 Frfer gurerel # & e WeaT, S Uh-gal i guor
gfafsa gt €, ufafers w9 (@ifresivm) weamd 2 |

freferfa wet o 3R ifre ;

(F) WM H Ufceese aE SR RS Fud Hi uftuld i & fog et
arfufsrams i |

@) (1) AR g i |
AAqAT

@) (i) B-D-ERITSHNM hl GTaAT a1 |

(T) TR T ST (STfIT) TThAT T ST @ | IS |
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(c) (1 Arrange the following complexes in the increasing order of
conductivity of their solution : 1
[Cr(NH3)3Clgl, [Cr(NHg)lCly, [Cr(NHg)5ClICl,
OR

(c) (i1) Write two differences between primary and secondary
valences in coordination compounds. 1

30. Carbohydrates are polyhydroxy aldehydes or ketones that represent
enormous structural diversity in terms of the arrangement of atoms in
space, resulting in hundreds of stereoisomers. Although the chemical
properties of most stereoisomers may not be very different, their
metabolic rate and utilization in biological systems is significantly
different and known to influence the overall carbohydrate metabolism.
Structural variants, which arise due to a different arrangement of atoms
in three-dimensional space are known as stereoisomers. The number of
stereoisomers can be theoretically estimated by using the formula 2n,
where ‘n’ is the number of stereocenters or asymmetric (chiral) carbon
atoms in a molecule. Out of these stereoisomers, there are some
structures, which are mirror images of each other, and they are referred

to as enantiomers.

Answer the following questions :

(a) Give chemical reactions to show the presence of an aldehydic group

and straight chain in glucose. 2

(b) @ Define anomers. 1
OR

(b) (i) Draw the structure of p-D-Glucopyranose. 1

(c) Sucrose is known as invert sugar. Explain. 1
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31.

56/5/2

(h)

@)

(i1)

(iii)

(iv)

(1)

(i1)

(iii)

T
T o i S e #, et = 310 BT T C,H,N 3Tifvash
T AT i WH X o o sE 8 Fe {6 39 UE & TR w
TEATHT | BT H & T ST, idr 3 Sfera forar o6 718 CH;S0,C1 %
|1y SATRAT Feh T AT <aT & ST NaOH forere § 5[t S # |
AT AT T 6T 36 A K Rl T8 H FERIAT L Tl © 2

TR sl 3kt STefta STereelT H pK, 7 % s¢d §U 3hH | saaieerd
Hifo

C¢HsNH,, (CHy),NH, NH;, CHZNH,, (CHg);N

U FTSSIRT SRT 37T ST U ScaTel o GTY-|ry JYF 0T | el
3eqre oft <t © | S 2

U shT ®YT=a0T hHIfSTT
(1)  p-sERFAEH
II) WHAH

JreraT
TR0 A TAAUH TR CHCl, o firsior st weHiferss KOH o a1 4
fepa, forerdl Woh grivereh T s+l | WiErferd Trmf-ieh Seieror foffiad |

feafafiga rfufsmmen d A 3t B &1 yg=nfe

NH,

H, / Pd Br, / NaOH
A — = € B

WL

Uit w1 fferfad 8 sureawor Sifs
(D) S
(II) FchHTeAH 3T+
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SECTION E

31. (a) (1) In a chemistry practical class, the teacher gave his students
an amine X’ having molecular formula C,H-N, and asked
the students to identify the type of amine. One of the
students, Neeta, observed that it reacts with CqH5SO,Cl, to
give a compound which dissolves in NaOH solution. Can you
help Neeta to identify the compound X’ ? 1

(i1)  Arrange the following in the increasing order of their pKjy

value in aqueous phase : 1
C¢HsNH,, (CH3)oNH, NH5, CH3NH,, (CH3)3N

(iii) Aniline on nitration gives considerable amount of meta

product along with ortho and para products. Why ? 1

(iv)  Convert aniline to : 2

D p-bromoaniline
(II) phenol
OR

(b) @A) Arun heated a mixture of ethylamine and CHCl; with
ethanolic KOH, which forms a foul smelling gas. Write the

chemical equation involved. 1
(i1)  Identify A and B in the following reactions : 2
NH,
H, / Pd Bry / NaOH
A——mW < B
ethanol
(111) Convert aniline to : 2

(D) benzene

(II)  sulphanilic acid

56/5/2 #19 # P.T.O.
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(%h)

)

(i1)

(i1)

ST TRIUCTHISE 3% i a1 hi Jufeefa #§ KOH o |1 &ferd foram

STTAT & T T T 4T 31 318 ‘A JTH BT & ST STFei 1 JTeds § St &1

% ifies ‘B’ # ufEfda T smar 2 |

D A SRB &g fifle |

(II) iR ‘B’ i et Aresm | Fe?t o arer stffsra o1 emarfaen
TRt feAfa |

HIT AN :

() Sief faeem § Cett U 1=a siiafirra 2 |

(I) TS AT oAl el § Tk el 8 o vl o it Ufere g
A= AT BT S |

III) E FH HE IUET U AR RUMHE R, SR

T © |

Zn2* /7n

Ecu2+/cu

AT

SHTeIclT TOTEAT 3T AT L @A, ST 4 HE % FHI] SR H Th
HUMH SFIER ol | 36 9 {6 Jerfe Hf 3t &g | Zr % 3l =
2, ToRT +ff 3Tk TEATY] STThT ST A € |

I SR feu 7u =aer & fow Sia-dt gfeear sawErt 2 2 sudh
gt ferfge |

(ID)  3IwIeh e o forelt 311 aftor o1 Seeta iy |
frefefaa o fore sror i

(D EShuoT Ty SR ToTe awiiet & |

(I)  E3HHT ATt i FoH T 3= Bt 2 |

(III) Sc Ueh HshA < B, STelfeh Zn T |

I ANANAANAANAANAAANAAAANAANNA
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32.

56/5/2

(a)

(b)

(1)

(i1)

(i)

(i1)

When pyrolusite ore is fused with KOH, in presence of air, a
dark green coloured product ‘A’ is obtained which changes to

purple coloured compound ‘B’ in acidic medium.
(D Write the formulae of ‘A’ and ‘B’.

(II) Write the ionic equation for the reaction when
compound ‘B’ reacts with Fe?* in acidic medium.

Give reasons :

D Ce** in aqueous solution is a good oxidising agent.

(II) The actinoid contraction is greater from element to
element than lanthanoid contraction.

o

(I1IT) Eznz+ 7n value is more negative than expected,
whereas EOCu2+ /Cu is positive.
OR

While studying the periodic properties, Arti came across an
abnormal behaviour in the atomic size of Hf. She found that,
even though Hf is placed below Zr in the same group, both

have almost similar atomic sizes.

(I) Which phenomenon is responsible for the above
behaviour ? Define it.

(II) Mention any other consequence of the above

phenomenon.
Give reasons for the following :
)] Transition metals exhibit catalytic properties.
(II) Transition metals have high enthalpy of atomisation.

(ITI) Sc is a transition element, while Zn is not.

# 21 # P.T.O.
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rfsrferan Bnft | o7 3 3 forw shmor ST |
(I) Cr?*+3e" > Cr(s); E°=-074V
(I) Fe?* + 2~ — Fe(s); E°=—-044V

(i) 39 9 & e Hive fred Fefofad sfutrar a2

Mg(s) + 2Ag* (0-001 M) — Mg2* (0-100 M) + 2Ag(s)
afg E%a =317Vg,d E s T ftehe FINTT | (log 10 = 1)

AYAT
@) () B HFH FATEY | 6 IS &1 LTI AT |

(i) A, NH,CI, A3, NaOH 3R A% NaCl s 129-8, 217-4 3R
1089 Scm?mol ™ & | 1x102 M, NH,OH faemm i #ie”
aeRAT 9-33 S em? mol ! @ | 38 @i W NH,OH faemm &
ERISEEIEINGIRECIN RIS L
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56/5/2

(a)

(b)

(1)

(i1)

(i)
(i1)

For a galvanic cell, the following half reactions are given.
Decide, which will remain as reduction reaction and which
will be reversed to become an oxidation reaction. Give
reason for your answer.

M Cr**+3e - Cr(s); E°=—-0-74V
(II) Fe®* +2¢~ — Fe(s); E°=—0-44V

Represent the cell in which the following reaction takes
place :

Mg(s) + 2Ag™ (0-001 M) — Mg2* (0-100 M) + 2Ag(s)
Calculate E g if Eg =317 V. (log 10 = 1)

OR
State Kohlrausch’s law. Give any two applications of it.
ApNH,CL, A,NaOH and Aj,NaCl are 129-8, 217+4,
and 1089 S cm? mol™! respectively. Molar conductivity
of 1x102M solution of NH,OH is 9-33 S cm? mol L.
Calculate the degree of dissociation (o) of NH,OH solution

at this concentration.
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1 (D) 1
2 (D) 1
3 (B) 1
4 (Q) 1
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5 (B) 1
6 (D) 1
7 (B) 1
8 (Q) 1
9 (B) 1
10 (Q) 1
11 (D) 1
12 (A) 1
13 (A) 1
14 (A) 1
15 (D) 1
16 (B) 1
SECTI(ON B
17 Conductivity decreases with decrease in concentration A
Due to decrease in number of current carrying ions per unit volume. yA
Molar conductivity increases with decrease in concentration yA
Due to decrease in inter-ionic attraction or increase in dissociation or increase in number of ions. 2
18 ATp =iKpm
AT = i K, x 1000 x w;,
" M, % w; %
i=3
%
A Tp, =3x 0:52 x3x 1000 y
111 x 260
=0.162K Y
OR
18 Given nx= ny
Xx=X=0.5 . .
Pp = Py "Xxs Py Xy / Pow =5 Pt % e %
=120x0.5+160x 0.5 1
=60 +80 v
=140mm Hg
19 (a)lt is the rate of reaction when concentration of a reacting species is taken as unity . 1
(b)2™ order 1
20 . H
(i) CH-CH,-O-H + H' —»> CH,CH,O-H %
. ¢ H 2 %
(i) CH,CH,~ 9-+\C_Hj§1H2— O\ 4= CH,CH,~ O~ CH,CH, + H,0 2
H H
(i) CH,CH, 70~ CH,CH,—> CH,CH,-O-CH,CH, + H 1
H
21 (a)
Add NaOH and iodine to both the compounds and heat, 2-Pentanone gives yellow ppt of 1
iodoform (CHI3) whereas 3-Pentanone does not.
(Or any other suitable chemical test)
(b)
>c=o Z+;g> >CH2 + H,0 )
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SECTION C

22

Rate=k[A]*[B]Y

Eq.1 Rate;=k(0.1)%(0.1)¥=5.0 x 102
Eq.2 Rate,=k(0.2)%(0.1)¥=1.0 x 10"
Eq.3 Rates=k(0.1)*(0.2)¥=5.0 x 102
01 _kx02*x01Y

0.5  kx0.1¥x0.1Y

Hence x=1

0.05 _ kx0.1*x0.2Y

0.05  kx0.1%x0.1Y

Hencey=0

Rate=k[A]}[B]°

Overall order=1

23

(a)

(i) The solution is non ideal, shows positive deviation from Raoult’s law / A-B interactions are
weaker than A-A and B-B interactions

(ii)Decrease in temperature

(iii) Ethanol and acetone (or any other suitable example)

OR

23

(b)

(i)Salt lowers the freezing point of water and prevents formation of ice and hence its easy to
clean.

(ii)-Red blood cells swell up

-As the solution is hypotonic, water will flow into the cell/ As the solution is hypotonic,
endosmosis occurs.

(iii) Desalination of sea water

iz
V2

24

(a)NiZ* (3cB).

Orbitals of Ni*'ion I:‘ ‘:I:D
3d

4s 4p

Tiometne ] T T 1]
3d sp” hybrid

:Eiigclil:]szpin complex) “N’|T¢|T¢| T | T ‘ |TJ'|?¢‘T'L|T"|
Four pairs of electrons
from 4 CI

sp® hybridisation, tetrahedral,
Paramagnetic

(b)

1
C Io .
| o <l
cis-form trar

Optical isomer of Cis-form[Co(en).Cl,]*

+ +

an
Cl C1
Cl1 Cl
& en

V2
Y

%

25

(a) (i)1-Chloropropane
1°(Primary) alkyl halide / less sterically hindered carbon

(b) (B)/CH3CH=CHCHj3, ,as it has greater number of alkyl groups attached to the doubly bonded
carbon atom./ the preferred product is that alkene which has greater number of alkyl groups
attached to the doubly bonded carbon atom / By Saytzeff rule

Y
Y

1,1

26

(a)
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R-X+R-ONa et pR-O-R+ NaX (Or any other correct equation) 1
(b)Steam distillation
o- nitrophenol has intra-molecular H-bonding and p- nitrophenol has inter-molecular H-bonding/ 1
o- nitrophenol is steam volatile due to intra-molecular H-bonding/p-Nitrophenol is less volatile
due to inter-molecular H-bonding resulting in association of its molecules 1
27 P=CH3COOH 1
Q=CH3CONH, 1
R=CHsCOCI 1
28 (a)Vitamin Biz 1
(b)
Globular proteins Fibrous proteins 1x2
1.Water soluble 1. Insoluble in water
2.Spherical shape 2.Fibre-like structure
(Or any other two suitable differences)
SECTION D
29 (a)
(i) [Cr(H20)4Cl,]Cl 1
(i) 6 1
(b) Double salts dissociate into simple ions while complex compounds do not dissociate
completely into ions when dissolved in water. (Or any other suitable difference) 1
(c)
(I) [CI’(NH3)3C|3] < [CF(NH3)5C|]C|2< [CI’(NH3)6]C|3
OR 1
(c)(ii)
Primary Valency Secondary Valency
1.lonisable 1. Non-ionisable
2.Satisfied by negative ions 2. Satisfied by negative ions or neutral YotV
molecules
(or any other two suitable differences)
30 (a)
CEICO OO ET
[(I:I—IOH]_l Br, vwater [{I:I—I{:}HJ_, 1
tl_',Hz-CZII—I (I2H2C)H
CHO 1
ﬂl:w::nm‘I ML A CH,-CH,~CH,-CH,-CH,-CH,
I
CH,0H
(b)(i)Cyclic structures of glucose differ only in configuration of -OH group at C;. / Stereoisomers
which differ in configuration of -OH group at C;or C;
OR 1
(b)) o
H OH 1

B—D — (+) - Glucopyranose
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(c)Hydrolysis of dextrorotatory sucrose brings a change in the sign of rotation or inverts the
optical rotation from dextro to laevo. The product of hydrolysis is invert sugar.

1
SECTION E
31 (a)(i) Amine ‘X’ react with CsHsSO,Cl to give a compound ,soluble in NaOH so amine ‘X’ is primary | % +%
amine, CHsCH,NH,/Ethanamine/Ethyl amine
(II) (CH3)2NH <CH3NH2 < (CH3)3N < NH3 <C6H5NH2 1
(i) In the strongly acidic medium, aniline is protonated to anilinium ion, which is meta-directing. 1
(iv)(1)
Il
NH, H—N—C—CH, H—N—yl—CHa NH,
1
(CH,CO), Br, {or H 2
Pyl'idch @ CH,CO00 © Oty © o 1
Br Br
(I1)
CsHsNH; +NaNO; + 2HCI 0590 3 CeHsN,*Cl H0.28%K o, C.HsOH 1
OR
31 (b)(i)
CH:CH;MH; + CHCly# 3KOH(EtOH) ———— C3HsMNC + 3KCl +3H:0
1
(i)A = NO-
1
B = &—NH,
1
(iii)
CeHsNH, +NaNO; + 2HCI — 259 CoHsN,y*ClF — S5 cohg 1
(1)
(1)
. + =
NH, NH,HSO, NH,
© H,SO, @ 453-473 K, 1
— —_—
SO,H
32 (a)(i)
(|) A - KzMnO4 B- KMnO4 Y+
(”) MnO, + 5Fe?* + 8H'——— » Mn?* + 5 Fe** +4H,0 1
(ii) (1) Gets reduced to +3 common oxidation state. 1
(1) Due to poorer shielding offered by 5f electrons than 4f. 1
1

(1) Due to completely filled d- subshell (d'°) in zinc whereas in Cu, due to high enthalpy of
atomization and low enthalpy of hydration.

OR
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(b)(i)
(I) Lanthanoid contraction.
The steady decrease in atomic and ionic radii in lanthanoid series.

V2
V2

() Decrease in basic character from left to right in lanthanoid series. 1
(any other correct consequence)

(ii)

('They have the ability to exhibit variable oxidation states/ tendency to form complex

compounds/ large surface area. 1

(1) Due to involvement of (n-1) d and ns electrons which results in strong metallic bond and

strong interatomic bonding. 1

(1) Sc has incompletely filled d orbital (3d') in its ground state whereas Zn has completely filled

d orbital (3d%) in ground state as well as in its oxidized state. 1

33 (a)

(i) () will remain as reduction reaction / (l1) %
(1) will be reversed to become an oxidation reaction yA
Due to low reduction potential of Cr 1

(ii) Cell representation Mg(s)/Mg?* (ag,0.100M)||Ag*(aqg,0.001M)/Ag(s) 1

n=2

Ecell = E°cell — 2323RT log [ve™ ]

nF [Ag*]? %
=3.17 — 282 gg 212
2 (0.001)2
=317 - 2Zlog 10° 1
=3.17 - 0.0295 x5
=3.17 - 0.1475 v
= 3.0225Vor 3.02V
OR
33 (b)(i)Limiting molar conductivity of an electrolyte can be represented as the sum of the individual | 1
contributions of the anion and cation of the electrolyte.
To determine -1. Limiting molar conductivity of an electrolyte. %
2.Dissociation constant of a weak electrolyte %
(or any other two suitable applications)
(i)A°mNH40H = A°mNHa4Cl +A°mNaOH — A°mNacCl %
=129.8+217.4—-108.9
=238.3 Scm’mol? 1
__ Am€ %
A°m
9.33
~ 2383
=0.039 /3.9% 1
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