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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.

56/5/3

16x1=16
CH3CH,CHO and CH3CH,COOH can be distinguished by :

(A)  Sodium bicarbonate test
(B)  Hinsberg test

(C)  Iodoform test

(D) Lucas test

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

#3# P.T.O.
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(A)  GrETIE RReris

(B)  Affspam it wrdedt

(C)  fyferar <t firesT et
(D)  Affsram <t afshaor =it

frefofiaa SAopet & § foreehl Tepfd bt & 2
(A)  1-FARIN (B) 2-FARIUT
(C) 1N (D) 2RI

CH4CH,OH % CH;CHO ¥ uftafdd [T ST HedT 2 :

(A) ST BRSNS 5T

(B)  LiAlH, o 91 ATTshRId eh

(C)  PCC % ry Mafhria stk

(D)  KMnO, % |19 AMIRRA ik

CH, — CH, — N(CH;) — CH,, — CH, — CH; FT TUPACTH & :
(A)  N-Afeu=a-2-uHd

(B)  N-Ufret-N-Bforera=-1-vefia

(C)  N,N-STEUIeTyiA-1-UH

(D)  N,N-SEARAI-1-UH=

AR Sl @igar [R] 3T 0T 4 o AT AT < 2001 TR0 § | I8 AT 2 T8
srfufsrar < sife & o foraent Sig sar 2 2

[Rl,

0 iy —
(A) qAF IR (B) fsda=ie
(C) YIq I (D) I HIL
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3. 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

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

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

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

(D)  treatment with KMnO,

6. The ITUPAC name for CH3 — CH2 — N(CH3) — CHZ — CHZ — CH3 1S :

(A)  N-methylpentan-2-amine

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

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

7. A plot between concentration of reactant [R] and time ‘¢’ is shown below.

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

[Rl,

O Time —
(A)  Third order (B)  Second order
(C)  First order (D)  Zero order
56/5/3 #54 T e 0.
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TR SHTES, Ueehieoil e ATSETSE o |Tef SARITsHaT ohich 2T § -
(A) T ATEgEe

(B) :lls?.fl@:l
(C)  TEIWIT
(D) TAH

frferfaa Stefier fererart # & foraer fedter Swaam 2 2
(A) 10 MKCl

(B) 1-0 MNa,SO,

(C)  1-0 M hE

(D) 1-0 MAIC],

frferfiae o & -a1 Uegergs shism sffshar g 2

(A) CHz-CH-CHO

|
CH,

(B) (CHy),C CHO
(C) CHy- CH,-CHO
(D) CHy-CH-CH-CHO

| |
CH; CHj

o o 0N N

freforfiad wagel § & forereh a1 TR STeft forer 7 ¢l 8 2

I. Cu* II. Ti%t III. Co2* IV. Fe?t

[FHT] TR : Cu = 29, Ti =22, Co =27, Fe = 26]

(A) I3RII (B) IIRIII

(C) IIIIARIV (D) 13RIV
#6#
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8. The treatment of ethyl bromide with alcoholic silver nitrite gives :

(A)  ethyl nitrite
(B) nitroethane
(C) nitromethane

(D) ethene

9. Which of the following aqueous solutions will have the highest freezing
point ?

(A) 1.0 MKCl

(B) 1-0 M Na,SO,
(C)  1-:0 M Glucose
(D) 1-0 M AIClq

10. Which of the following aldehydes will undergo Cannizzaro reaction ?

(A) CH,-CH-CHO

|
CH,

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

| |
CH; CHj

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

solution ?
I. Cut I Tit* III. Co?* IV. Fe?t
[Atomic number : Cu =29, Ti=22, Co=27, Fe=26]
(A) TandlII (B) IIandIII
(C) IIandIV (D) TIandIV
56/5/3 HTH T e 0.
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ii. wRad b. AU STafeer A
iii. A c.  HATS Bl
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(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

v AT 13 § 16 % forg, 3t e 12T 18 § — 8 ek ot Afremer (A) To1 ger &
&HRUT (R) ST 3ifehe febam 141 8 | 37 991 o @&l 3w A= 3 71w ®ist (A), (B), (C)

R (D) & @ gt AT |
(A)  ANTRYT (A) 3R FRUT (R) IET T & 3R HRT (R), ANTHYT (A) T &t
ST HAT R |
(B) AN (A) 3R FROT (R) IHT €T &, T T (R), HARAT (A) 1 &t
AT 78T AT 2 |

(C)  Ff¥her (A) H&l 8, W T (R) e & |
(D) 31f¥he (A) TTed 8, T 0T (R) Wt 2 |

13. I (A) : SH-SE Ucohdd 998 1 ST 96T 8, UCSaTEel S hgHT o Siet §
R Bt ST & |
FRT (R) : UfoeaTse 3 hieH H feya-faee STar=afshad aidl € |
14. 37f9%9 (A) : Ufcwrdd SATSEN o Fareidhi & e %1 %7 RI > RBr > RC1 > RF 2 |
FRU(R):  FTSldTed Sl o 3TN & T4 TR0 RI > RBr > RC1 > RF 2 |
15. 37y (A) : A faeraa & wioire i 719 o foft AC &d 31 ST foRaT STrar
gl
PR (R): A DC A T IYANT TohaT SITaT © aF Afeh foreram it digar see
St |
16.  37f9&e (A) : A H ghg o |1 oK) 1w Reeieh (Kyp) oo 2 |
FRU(R): S-S AT ST ©, 591 H 141 oAl foreraar gedt 2 |
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12. 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

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 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.

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

15. 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.

16.  Assertion (A): Henry’s law constant (Kp) decreases with increase in
temperature.

Reason (R): As the temperature increases, solubility of gases in
liquids decreases.

56/5/3 #9# P.T.O.
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(&) CaCl, (W F=9H = 111 g mol 1) & 3 g &I 260 g I H = T &
AT Toreta o FAHIe T 3+, I8 WA 8¢ o CaCl, i foritfsia gt
2, Iiehford FT | (97 & T K, = 0-52 K kg mol ™)) 2

AT

@) X AR Y 59 e e o9 € | Y8 X AR TS Y ok A9 & A
120 mm Hg 3 160 mm Hg g | X’ 3R Y’ & T Hicll ! el s

Tt fareaa 1 a7 arel gitesfera Hifsig | 2
mol/LAKCLTaeT™ | Sem ™ 7298 15K | S cm? mol™! 929815 K
! qrsar T AR TR GIR =TT
1-000 01113 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 ATetehdl H Ui &
fore vrfora ST €T | 2

(&) ANIToRaT Y FIfE 3N fVaehdT & Te g aF A 41T | 1

@) AMBRTX + Y — Z, NeH X 3R Y 1 T9W il Seidehl 3T JTator id
&; Il X st @igar g ST Y Al |isar o= T o < S, |t stfifsmer o o
FAT THTT TS 2 1

443 K R HE H, SO, o 81 U UTehiaie o sier ah fshafater ftfa | 2

(F) TS hl TOHT H HTaTTotcTeh STFeT SATerh TP BIeT & | SR 21T |
@) Sifeeerses SR TEHREIEHN # fasie s o fofe ueh tamates wer i |

NN

#10 #




(ORI
-th%:

SECTION B

17. (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

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

1-000 0-1113 111-3
0-100 0-0129 1290
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
19. (a) Give any two differences between order and molecularity of a
reaction. 1

(b) For a reaction X + Y — Z, in which both X and Y follow first order
kinetics; if the concentration of X is increased 2 times and
concentration of Y is increased 3 times, how does it affect the rate
of reaction ? 1

20. Write the mechanism of dehydration of ethyl alcohol with conc. H,SO, at
443 K. 2

21. (a) Carboxylic acid is more acidic than phenol. Give reason. 1
(b)  Give a chemical test to distinguish between benzaldehyde and
acetophenone. 1

AAAAAAAAAANAANAANA,
56/5/3 #11 # P.T.O.
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22. (%) EAATIE FAT A 3B & JAF & 10 mL sl R firemn | e v faemm
T TG 20-2 mL =T T4 |

(1) Za ol oA W AT § Iie Fi gatT 2

(i) T 9T AT ST AT 5T 2

(iil) 39 oI o foreTa ol Ueh 3aTe0T AT |
AYAT

@) (1) UEE 3ATR § 9% O @ohl TSohi bl TT% hid T T [ U fohd aE
Teg firadt g 2

(i) o7 BT & STeT ATCT IUR ShITITeRTSAT T 0-5% (SSIHH/TA) Hifsam
FARTES Tt T T@T ST & 2 379 ST ot Aifereg S |

(ifi)  STCreTH ORTERoT shT Ueh SR fafa |

23. IAMNGRT A + B - 3 & fow, Aferent it faf=T gifses aigarst & fog
fefetRaa yTifivh 9 e gu -

#wqi% | [Allmol L™l | [Bl/mol L1 | SR 3T/ mol L1t

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 |
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22.

23.

56/5/3

(a)

(b)

SECTION C

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)
(ii)

(iii)

(1)

(i1)

(iii)

Why was there a volume change after mixing the liquids ?

Will there be an increase or decrease of temperature after

mixing ?
Give one example for this type of solution.

OR

How does sprinkling of salt help in clearing the snow covered

roads in hilly areas ?

What happens when red blood cells are kept in

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

Write an application of reverse osmosis.

For the reaction A + B — Products, the following initial rates were

obtained at various initial concentrations of reactants :

Sl. No. | [Al/mol L1 | [B]/mol L™ | Initial rate/mol L™ s7!
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.

#13 #
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(h)

S formTe o1 AT S ST i |

@)  [Ni(CN), )% = eHaeta & St [Ni(CO),] Fqvsaiehid 8 | 31 2
[oRCTO] SHTe : Ni = 28]
frafafaa & forw wror s

(%)

@)

(M

(h)

)

iRt Sfceerae STRTTsRaTstt & Ui R e shifsrameiia B € |
el TR HeT qeraEaEl 1 e § p-STEFie-i = I eI Soaat BT ¢ |
Sn2 3R o i qatae Ufoshel taTse STouaH ATfshameficl 2rd & |

freafefaa & fore TamfTes axter fafe -
(i) A G BT T e

(i)  UfETe ST AT
ﬁﬂ%‘i’@ﬁaﬁq‘ﬁaﬁﬁﬁ

(CH3)3 C — O — CH3 + HI —»

faeatafga rfufsrmen g ffda s fafew .

(%h)

@)

(M

(%h)

)

CH,CHO + NH,CONHNH, —

NaOH
CH,CHO — 8 )

Cly /AP
H,0

CH,COOH

T h R ST o ToTT Satert forerfi shr = fefaw |
eI 3 fershefieRtor & o STRTIT ] 2 Teh SaTeXvT EifrT |
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24.

25.

26.

27.

28.
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(a)  Write the name and structure of a hexadentate ligand. 1

(b)  Why is [Ni(CN),] 2- square planar while [Ni(CO),] is tetrahedral ? 2
[Atomic number : Ni = 28]

Account for the following :

(a) Haloarenes are less reactive towards nucleophilic substitution
reactions. 1

(b)  p-dichlorobenzene has higher melting point than ortho and meta

isomers. 1
(¢)  Tertiary alkyl halides are least reactive towards Sy2 reaction. 1
(a)  Write the chemical equation for the following : 2

1) Preparation of phenol from cumene
(i1)  Nitration of anisole

(b)  Complete the following : 1
(CH3)3 C — O — CH3 + HI —»

Write the products formed in the following reactions :

(a) CH3CHO + NH,CONHNH, — 1

(b) CHyCHO —4LN2OH , 1
Cly/red P

(0 CH3COOH 1,0 1

(a) Name the vitamin which is responsible for coagulation of blood. 1

(b) What is meant by denaturation of protein ? Give an example. 2

#15 # P.T.O.
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30.
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! Tefid #d & e wRT 2 fosh-So | wATpet i fafie e, woweeq
3k Gepel Fifom aureet o= S § | Fufy Afear Bifom aueEt & wamts
e SaTeT o TR B, SifeR SehT SuTae Sl X AR Sifae womferat # SwRm
A &9 & R T § U1 A% FeieEgel % QE ST I T AT 2 |
AT Tqa, St e st  qeampett Y i e o HR0 3 B S,
Tifom TwTaea e § | Bifom qomaaat i §EAn 1 SIAM SSifae €9 9 2n G H
IYANT ek TTTT ST Fhell & STat ‘n’ 310] & ufberd fifem ez sreram sramfya (forva)
FTe TN 1 W € | 37 Bifod qumeREt § € e S, S Uh-gal s g6
fcfeisr gret 2, wfafeis &9 (@fresiimg) weamdi € |
fferfaa gt 3 s i
(@) TR H Ufcesise @uE o e daer i ufkufa awid % o wamfis
SIRIERIEI S

@) (1) U iy FifS |

T

@) (i)  P-D-IHIUEHNE h AT S15T |
(T)  E3hI¥ I ST (TATT) AT H&T ST @ | FHATET |

1893 H T 1 ITEEEAISH [HEid, STUEEAIS Hhell H AT shl AT LA o Ty
AT I AT | I8 T TR 1897 W SIS, ¥THET T i sl @Sl T
GASTohdT o Soide ek TTSId § Ugct & 98 fagia foaried fomam 7= o | 59 3 o
=I5 o Yk Ul qerdieh 81 off TR 3qeh @il TR |THT=T TTANTeh dqehetteht
ST 9T 7T o | SR EAT H ST o Sehi ol SATEAT L | G g3l R 34
forehd frreprett for spetl © orq) &1 T4 SRR ohl EASTRaTd WETRId hLd © : STerfieh 31T
e | TTufieh SaS/eRdTd 99T ®9 9 A Bidl € STeieh fgdiae garsiehard
IH-AIAHT BT £ |
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SECTION D

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

29. 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

30. 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.

56/5/3 #17 # P.T.O.
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ffcTRaa wet o I I ;

(%h)

@)

(M

(M

(%h)

T A1 CrCly . 4H,0, AgNO, foets o i o @y SItshia forg S
T T Hiet AgCl STFEIfUd shidT € | (i) Hepel oht SCeTedsh ¥ AN (ii) Cr 1
fecfren westeRar fafew |

f5-cTaror 3fi wigpet & R SFR R 2

()  FfTRaT depetl bt 3o e § ATetrdT & sed §U A | e

?ﬁ%ﬂi :
[Cr(NH3)3CI3], [Cr(NH3)6]Cl3, [Cr(NH3)5CI]Cl2

AT

(i)  IUHSEISH ARt i grafier 3T fediaes Gesenaretl o = a1 37aT
fafw |

Qug g

(i) o IRICHISE 3% i a1y i Jufedfa § KOH o |1 &ferd fora
ST & A1 e &L T 1 3caTa A’ ITH BIAT § ST ST 1 HTead | ot 4T
% Nfires ‘B’ § uftafda 2T rar 2 |
I A SRB & g fifan |
(ID) ik ‘B’ i Tt wresm o Fe?* o |y sfufsran &1 st
FHeRT fTRaT |

(i) oA
D) Sl faema ° Ce?t weh 3= Sadionien 2 |
(I)  ARIE AT 2hl ToiT H Ueh oel W HL el oh oftel Uk S

AT AT BT S |
(I11) Eozn2+/zn F UM YT U ARIE RUNCHE ®, SR
EOCu2+/Cu ST € |
Frora
m# ANANAANAANAANAAANAAAANAANNA
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Answer the following questions :

(a)

(b)
(c)

(c)

(a)

One mole of CrClg.4H,0O precipitates one mole of AgCl when
treated with excess of AgNOj; solution. Write (i) the structural

formula of the complex, and (ii) the secondary valency of Cr. 2
What is the difference between a complex and a double salt ? 1

(i) Arrange the following complexes in the increasing order of
conductivity of their solution : 1

OR

(i1) Write two differences between primary and secondary

valences in coordination compounds. 1
SECTION E

(1) 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. 2
(i1))  Give reasons : 3
D Ce** in aqueous solution is a good oxidising agent.

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

o

(I1T) Ezn% o value is more negative than expected,
whereas E:]u2+ /Cu 1s positive.
OR

#19 # P.T.O.
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)

(h)

)

(ii)

(i1)

@)
(ii)

HTSIAT TOTEHT T AT Hd G, ST  HE o T SATHR | T
T FRR <@ | I8 T Foh ity Hf 36T 898 0 Zr % 3 il
2, ToRT +ft 37oh ooy STTeRR ST T € |

1) S feU 70 R & U Si-t giEer Saert § 2 3ah
g fafag |

(I 3uh ftereHT o foreft 311 aftorms o1 St hifsry |
frefaftaa & for s difsa

() EsRHOT GTqE SeREhI TOTEH ST < |

(I)  EshuoT aTgatt i FHUH A 3= Bl 2 |

(III) Sc Teh HehAT aw ©, STelfeh Zn &} |

foret fieat ot o forw, FrfarRaa el rfuferamd & g € | fofa <fifste
for -, 1o itk wift 3i fergent wicetoe gie SiTerefteror
rfufsRam gt | ST9 3T 3 fotw shmo difTT |

(I Cr’*+3e”—Cr(s); E°=—-0-74V

(I) Fe?* + 2e~ — Fe(s); E°=—-044V

39 U ! el Hise fsred fFeforfad st e 2
Mg(s) + 2Ag* (0:001 M) — Mg?* (0-100 M) + 2Ag(s)
DIk E;’}Wr =317Vga B T TRt T | (log 10 = 1)

3TeraT
HITS T1IH FATEY | §6h 1S &1 IFTANT AT |

A, NH,CL, A% NaOH 3R A%, NaCl sl 1298, 217-4 3R
1089 Scm?mol™ & | 1x102M, NH,OH foeeH I #ier”
aTeewRAT 9-33 S em? mol ™! | 38 HiEam W NH,OH faemm
ERIECEIEINCIRECANETIS I
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b)) @ 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.

D Which phenomenon is responsible for the above
behaviour ? Define it.

(I) Mention any other consequence of the above

phenomenon. 2
(i1)  Give reasons for the following : 3
D Transition metals exhibit catalytic properties.
(II) Transition metals have high enthalpy of atomisation.
(ITT) Sc s a transition element, while Zn is not.

32. (a) () 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. 2

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

(ii)  Represent the cell in which the following reaction takes
place : 3

Mg(s) + 2Ag* (0:001 M) — Mg?* (0-100 M) + 2Ag(s)
Calculate E g if Ep = 3-17 V. (log 10 = 1)
OR
b)) @ State Kohlrausch’s law. Give any two applications of it. 2
i) AR NH,Cl, A,,NaOH and A},NaCl are 129-8, 2174,
and 1089 S cm? mol ™! respectively. Molar conductivity
of 1x1072M solution of NH,OH is 9338 cm? mol ™.
Calculate the degree of dissociation (o) of NH,OH solution

at this concentration. 3

56/5/3 #21# P.T.O.
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(h)

@)

(i1)

(iii)

(iv)

(i1)

(iii)

T forgm i i e #, et 7 o10q I A C,H,N 3Tifvesh
T AT i WH X o o sE 8 Fer {6 39 UE & TR w
TEATHT | BT § § T SET, Har 4 Sferad fora fo6 78 CgH,S0,C1 %
| HATHIGRAT Tk T AN ol @ St NaOH Forer o =et S & |
T 1Y 1T sht 36 AT X 1 T H AT L o & 2
TR sl 3kt STeft STereelT # pK, 7 % s¢d gU 3hH H saaieerd
I

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

U ATSZIeRToT ST ATYT ST W ScdTel & Y- JYY AT | AT
ScdTe ot It 2 | T 2

Uil 1 w9 Fifsru
I  pSHHATH
1) W$HAH

AT

TR A TIAUHA TR CHC, % forsror st woHifers KOH & &1 T
fepa, forerdl Woh grivereh T s+l | WiEAfetd Trmf-ieh Seieror feffia |

feafafigd Afufsmmen d A 3t B &1 yg=nfe

NH,

H, / Pd Br, / NaOH
A — < B

T

et w1 fferfad 8 surawor hifs
(D) S
(II) FchHTeAH 3T+
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(a)

(b)

(1)

(i1)

(iii)

(iv)

(i)

(ii)

(iii)

A——m—

In a chemistry practical class, the teacher gave his students
an amine X’ having molecular formula CoH;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’ ?

Arrange the following in the increasing order of their pKjp

value in aqueous phase :
CgHsNH,, (CH3),NH, NHy, CH3NH,, (CHg)sN

Aniline on nitration gives considerable amount of meta

product along with ortho and para products. Why ?

Convert aniline to :

D p-bromoaniline
(II) phenol

OR

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

chemical equation involved.

Identify A and B in the following reactions :
NH,

H, / Pd Bry / NaOH
< B

ethanol

Convert aniline to :
D benzene

(II)  sulphanilic acid

#23 #
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Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024-25
SUBJECT NAME CHEMISTRY (Theory) -043
(Q.P.CODE 56/5/3) MM: 70

General Instructions: -

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-X, while evaluating two competency-based questions, please try to
understand given answer and even if reply is not from marking scheme but correct
competency is enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks
should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after delibration and discussion. The remaining answer books meant for evaluation shall be
given only after ensuring that there is no significant variation in the marking of individual
evaluators.

Evaluators will mark( ¥ ) wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v") while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

1|Page




If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines).This is in view of the
reduced syllabus and number of questions in question paper.

Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0)Marks.

Any unassessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it is again reiterated that the instructions be followed meticulously and
judiciously.

The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for Spot Evaluation” before starting the actual evaluation.

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
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Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.

MARKING SCHEME 2025
CHEMISTRY(Theory)-043

QP Code 56/5/3 MM: 70
Q.No Value Points Mark
SECTION A
1 (A) 1
2 (D) 1
3 (D) 1
4 (D) 1
5 (C) 1
6 (B) 1
7 (D) 1
8 (B) 1
9 (C) 1
10 (B) 1
11 (C) 1
12 (B) 1
13 (B) 1
14 (A) 1
15 (A) 1
16 (D) 1
SECTION B
17 ATp =iKp m
= i Ko )_(uiofi: W, "
i=3
%
AT}, =3x 0-52 x3x 1000 ”
111 x 260
=0.162K "
OR
17 Given nx=ny
Xx=Xy=0.5
PT = Pxoxx+ pYOxy J Pom = Pt 5By 7
=120x0.5+160x 0.5 1
=60 +80 v
=140mm Hg
18 Conductivity decreases with decrease in concentration %
Due to decrease in number of current carrying ions per unit volume. iz
Molar conductivity increases with decrease in concentration %
Due to decrease in inter-ionic attraction or increase in dissociation or increase in number of iz
ions.
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19

(a)

Order of a reaction Molecularity
1.Experimental quantity 1.Theoretical concept 72x2
2.Applicable to elementary as well as 2.Applicable to elementary reactions
complex reactions. only.
(or any other two correct differences)
(b) Rate = k[2X] [3Y]
Rate of the reaction will increase by six times 1
20 Step 1: Formation of protonated alcohol.
H—g—g—m“' e H—(IIJ_:I—(II':{—I_T_I"—H \
H H H H %
Ethanol Protonated alcohol
(Ethyl oxonium ion)
Step 2: Formation of carbocation: It is the slowest step and hence, the
rate determining step of the reaction.
il mITI+ Slow, g H Y
H-C— CTQ-H H-C—- ¢ "+ H,O
H H H H
Step 3: Formation of ethene by elimination of a proton.
T I .. M . 1
H-CL © HC=QH-+H
H L Ethene
21 (a)In carboxylate ion, the negative charge is delocalized over two electronegative 1
oxygen atoms, hence carboxylate ion is more stable than phenoxide ion./Due to two
equivalent resonating structures of carboxylate ion.
(b) (a)Add NaOH and iodine to both the compounds and heat, acetophenone gives 1
yellow ppt of iodoform (CHI3 ) whereas Benzaldehyde does not.
(or any other suitable chemical test)
SECTION C
22 (a)
(i) The solution is non ideal, shows positive deviation from Raoult’s law / A-B interactions are 1
weaker than A-A and B-B interactions
(ii)Decrease in temperature 1
(iii) Ethanol and acetone (or any other suitable example) 1
OR
22 (b)
(i)Salt lowers the freezing point of water and prevents formation of ice and hence its easy to 1
clean.
(ii)-Red blood cells swell up iz
-As the solution is hypotonic, water will flow into the cell/ As the solution is hypotonic, iz
endosmosis occurs.
(iii) Desalination of sea water 1
23 Rate=k[A]*[B]Y
Eq.1 Rate;=k(0.1)*(0.1)Y=5.0 x 1072
Eq.2 Rate,=k(0.2)%(0.1)=1.0 x 10!
Eq.3 Rates=k(0.1)*(0.2)Y=5.0 x 1072
0.1 _kx02%x0.1Y
05 " kx0F x 01 .

Hence x=1
0.05 _ k x0.1%¥ x 0.2Y

0.05 _ k x0.1% x 0.1Y
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Hencey=0
Rate=k[A]'[B]°

Overall order=1 1
24 (a)Ethylenediamine tetraacetate ion /EDTA* 2
CcCOoO”
P
H2C N=——coo-
| ___—-coo- JA
HxC N
\COO‘
(b)Oxidation state of Nickel is +2,CN" being a strong ligand results in pairing of electrons 1
,hybridization is dsp?,hence geometry is Square planar
whereas in Ni(CO)s, oxidation sate of Nickel is 0(Zero),hybridization is sp3,hence 1
geometry is tetrahedral. (Or Diagrammatic explanation for both)
25 (a) Due to resonance in haloarene leading to partial double bond character of C-X bond | 1
/sp? hybridised carbon atom leading to shorter C-X bond length in haloarene /
instability of phenyl carbocation/Electron-rich benzene ring repels nucleophile.
(b)Due to symmetry of p-dichlorobenzene it fits better in the crystal lattice. 1
(c)Tertiary carbon atom is more sterically hindered for the attack of nucleophile. 1
26 (a)
(i)
g gH,
CH;=-CH CHfFC-0-0-H  OH
0, ut
- H,0 1
11 OCII;:, OCEL; OCI]{;
(i) H,SO, NO.
aNG, * 1
NO,
(b)
?Hg ?P%
CHS—IC— O—CH; + HI—> CH.OH +CH3—(I3—I
CH, CH, 1
27 | (a)CH3CH=NNHCONH; 1
(b)CH3CH(OH)CH2CHO 1
(C)CICH,COOH 1
28 (a)Vitamin K 1
(b)The loss in biological activity of native protein when it is subjected to physical or 1
chemical change/Disruption in secondary and tertiary structures of protein when
subjected to physical or chemical change. 1
Example: coagulation of egg on boiling. (or any other suitable example)
SECTION D
29 (a)
(EEEH)_‘ Br. water, (<::I—Ic>1—11,.
'ICI—IQC)I—I CH_ OH 1
CHO
&Hmm ML A CH,-CH,-CH,-CH,-CH,-CH,
[ 1

CH,0H
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(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; 1
OR
(b)(ii) “cH,or
1
H OH
f—D — (+) — Glucopyranose
(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
30 (a)
(i) [Cr(H,0)4Cl3)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) [CF(NH3)3C|3] < [CF(NH3)5C|]C|2< [CF(NH3)51C|3
OR 1
(c)(ii)
Primary Valency Secondary Valency
1.lonisable 1. Non-ionisable
1 1
2.Satisfied by negative ions 2. Satisfied by negative ions or neutral %t
molecules
(or any other two suitable differences)
SECTION E
31 (a)(i)
() A-K:MnOs  B- KMnOs % +%
(1) MnQs + 5Fe? + 8H'————» Mn?* + 5 Fe®* +4H,0 1
(i) (1) Gets reduced to +3 common oxidation state. 1
(1) Due to poorer shielding offered by 5f electrons than 4f. 1
(111) Due to completely filled d- subshell (d'°) in zinc whereas in Cu, due to high enthalpy of 1
atomization and low enthalpy of hydration.
OR
31 (b)(i)
(I) Lanthanoid contraction. iz
The steady decrease in atomic and ionic radii in lanthanoid series. i
() 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 1
compounds/ large surface area.
(1) Due to involvement of (n-1) d and ns electrons which results in strong metallic bond and 1
strong interatomic bonding.
1
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(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.

32

(a)
(i) (1) will remain as reduction reaction / (Il)
() will be reversed to become an oxidation reaction
Due to low reduction potential of Cr
(i) Cell representation Mg(s)/Mg?** (aq,0.100M)||Ag*(ag,0.001M)/Ag(s)

n=2
o _ 2.303RT, [Mg¥]
Ecell = E°cell ——log e T2
0.059 0.100
=317 -—- log 0.0012

=3.17 - 2 log 10°

=3.17-0.0295 x 5

=3.17 — 0.1475
= 3.0225Vor 3.02V

V2
V2

Y

%

OR

32

(b)(i)Limiting molar conductivity of an electrolyte can be represented as the sum of the
individual 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)

(ii)A°’mNH40H = A°mNHaCl +A°’mNaOH — A°mNacCl
=129.8+217.4 —108.9
=238.3 Scm?mol?
__ Am®
T A°m
9.33

- 2383
=0.039 /3.9%

33

(a)(i) Amine ‘X’ react with C¢HsSO,Cl to give a compound ,soluble in NaOH so amine ‘X’ is
primary amine, CH;CH;NH,/Ethanamine/Ethyl amine

(II) (CHa)zNH <CH3NH; < (CH3)3N < NH3 <CgHsNH,
(iii) In the strongly acidic medium, aniline is protonated to anilinium ion, which is meta-
directing.
(iv)(1)
)

I
NH, H—N—C—CH, H—N—-C—CH, NH,

B
(CH,CO),Q Br, OH or H’ 2
Pyridine CH,COOA 3

Br Br

()
CeHsNH; +NaNO- + 2HC|M5H5N2+C|’ M’ CeHsOH

Y2 +%2

OR

33

(b)(i)

CH3:CH:zMNH; ¢ CHCl3+ 3KOH{EtOH) ————— C3HsNC + 3KCI +3H:0
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CeHsNH, +NaNO, + 2HCI — %9 CeHsN,*Cl MO o e He

. + -
NH, NH,HSO, NH,
@ H,S0, © 453-473 K ©

SO,H
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