ok
G
G

Serles &RQPS/S SET-3
ARTID A o e
Q.P. Code 56/8/3

T el TR T F I
Roll No. H-@qu-{m%@|

Candidates must write the Q.P. Code
on the title page of the answer-book.

e NOTE
() 9 Jta R o o 39 w999 § gfga () Please check that this question paper
98 23 8 contains 23 printed pages.

(I Fom =g H o fh 39 Fw-9F H (ID) Please check that this question paper
337§ | contains 33 questions.

(III) Y9493 ¥ efgd g9 hl 3 few 7w (II1) Q.P. Code given on the right hand
Y93 I ol gdeneff I g@w e side of the question paper should be

2 T@-J8 W ™1 | written on the title page of the

G
CS
3

answer-book by the candidate.

(IV) FHuam I9= &1 S for@ T & & & (IV) Please write down the serial
Ugd, wgﬁﬁw H U9 T HUTH number of the question in the

31y ford | answer-book before attempting it.

(V) 38 Y9 ol 94 & fow 15 fie &1 (V) 15 minute time has been allotted to
gy fear w2 1 gwmud o faao read this question paper. The
q\gﬁg 4 10.15 &9 foeam smwm | question paper will be distributed
10.15 s ¥ 10.30 §91 9% BF Had at 10.15 a.m. From 10.15 a.m. to
BIT-.[IIB[ = T 3ﬁ'{ =5 sl ¥ A 10.30 a.m., the students will

= i R read the question paper only and

9 I W HIE I T | will not write any answer on the

answer-book during this period.
v faem (Herf=ie)
CHEMISTRY (Theory)

ﬁaﬁ?ﬁ T : 3 g0 SHaHTH 3% : 70
Time allowed : 3 hours Maximum Marks : 70

56/5/3 1 WMV P.T.O.



(1)
(ii)
(iit)

(iv)

(v)

(vi)

(vii)
(viii)

(ix)
(x)

59 J97-97 H 83 Y97 & | @A v 7 rfAard & |
I8 J97-97 giel @US] H [q91f5id & - @Ue &, @&, W, 909 F |

G & — Y97 Geq 1 § 16 % Fglhedid JHR & Y97 & | Jedeh J97 1 3% H]
g !

QUE & - 97 T&7 17 @ 21 % 3fd Tg-ITIT JHR & 97 & | IAH Jo7 2 37
HE |

U - 77 G&I7 22 G 28 T TG-IFTNT JHR & F97 & | IJeidh o7 3 371 #1 8 /

TUE T — 97 GEIT 29 TIT 30 FG-STTIIRT I97 & | e o7 4 3] &1 3 |
E@UE F- Y97 G&IT 31 G 33 FH-370T JHR & Y97 & | Icdh Y975 3H] H1 & |

J97-95 H GHY [aebeq T&7 1397 7137 8 | IEfd, @vs & & faks 37 g4 @usl 3
P ol 7 37aReE 19T BT TF7 1697 T & |

&I § I gIeeaned Wi & 1c7q 37T J97-97 & |
Fepaict BT 39N afetd & |

@ug <h

o ST 1 9 16 TF Tglaahcdi THR & 1 31 % T 3 | 16X1=16

NiZ*/Ni I T T SIS fadd — 0.25 V 3R Ag+/Ag TH % T 0.80 VR I F
ST YT hl SgH Toh forela-Temafeh et S/ T | Wi AMTHAT @a: Jafdd
B 2 | I fongar g

(A) +1.05V
B) -105V
(C) +055V
(D) -055V



General Instructions :

Read the following instructions carefully and follow them :

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

(ix)
()

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. 16x1=16

The standard electrode potential for NiZ™/Ni couple is — 0.25 V and for Ag+/Ag
couple is 0.80 V. These two couples are connected to make an electrochemical
cell. The redox reaction is spontaneous. The cell potential will be :

(A) +1.05V
B) -105V
(C) +055V
(D) -055V
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2. FeZt, Co?t, Cr3*, NiZt § & fFmraw grarchir ST i arer @ ;

(A) Fe?t
(B) Co?"
(C) Cr3"
(D) Ni2*

[IRATY] SRHTe : Fe = 26, Co = 27, Ni= 28, Cr = 24]

3. TIoheT o TR ot [NiCly]2~ ol Sfa @

(A)  =eThT
(B)  ITSCHhaThIT
(C) atomae™

(D) ook sTewashi
4.  Trafafes & @ $9-a1 VeSial o 78 AT 2
(A) HCHO
(B)  CH3CH,CHO
(C) CH3COCHj;
(D) CH3CHO

5. ©%d [Co(NH3)5(ONO)|Cl, 1 33 A.uH. Tm 2 :

(A)  UeEHATEIIEA-O-Fiamee (1) FARES
(B)  UreEHHATSZISA-N-Shismee (Il ) FARES
(C)  U=TUFATESI-ahTaTee(11]) FANSS
(D)  UCEHAATEITZEl-hiaTee (1) FARTES
6.  TfcRaa o & wafferer st v & -
(A)  [Pt(NH3),Cl]
(B)  [Ag(NH3),]Cl
(C)  [Pt(en),Cl,]%*"
(D) K4 [Fe(CN)g]




2. Out of Fe2™, Co2", Cr3", Ni2™, the one which shows lowest magnetic moment is :

(A) Fe2"
(B) Co?"
©) 3t
(D) Ni2t

[Atomic number : Fe = 26, Co =27, Ni =28, Cr = 24]

3. The geometry of paramagnetic nickel complex [NiCl4]2* is :
(A) tetrahedral
(B)  octahedral
(C)  square planar
(D)  distorted octahedral

4. Which of the following does not undergo Aldol condensation ?

(A) HCHO

(B) CH3CH,CHO
(C) CH;COCH;
(D) CH3CHO

5. The IUPAC name of the complex [Co(NH3)5(ONO)]Cl, is :

(A)  Pentaamminenitrito-O-cobalt(Ill) chloride
(B)  Pentaamminenitrito-N-cobalt(Ill) chloride
(C)  Pentaamminenitro-cobalt(IIl) chloride

(D)  Pentaamminenitrito-cobalt(Il) chloride

6. The most stable complex among the following is :
(A)  [Pt(NH3),Clp]
(B)  [Ag(NH3),]Cl
(C)  [Pt(en),Cl,]*"
(D) K4 [Fe(CN)g]
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fe WA ol T STereeT § 3o Sgd §U &Tehid e o TTER sgafberd foham S,
NS EREUE

(A) NH; < CH3NH; < (CH3)3N < (CH3),NH
(B) NH; < (CH3),NH < (CH3)3N < CH3NH),
© (CH3)3N < (CH3),NH < CH3NH; < NHj3

(D) NH; < CH3NH; < (CH3),NH < (CH3)3N

8. 9% e FeT St T SR Uel o sfter fovie o fore g it S aehdt
8,8

(A) BAI®H qiieror
(B) el wieror

(OISR ER R Tl
(D) Tegent wliemon

9.  (CH3)3 C — CHyBr &1 68l A3 M CH. A9 2 ;
(A)  2,2-STSHTIA-2 STHIUT
(B)  1-51H1-2,2,2-ZTgHfIue
(C)  2-3MN-1,1,1-2TSuTeTes
(D)  1-5H-2,2-STeH ey

10. e i Yactar i fomm Fteh, Fafafaa 7 @ fordes 510 STaayq SusH St I
T STt 2

(A)  [Co(Hy0)e]*"

(B)  [Co(NH3)e]3*
(C)  [Co(CN)g]*~
(D) [CoClg]3



7. If amines are arranged in increasing order of their basic strength in gaseous phase,

then the correct order will be :

(A) NHj3 < CH3NH; < (CHj3)3N <(CH3);NH
(B) NHj3 < (CH3),NH < (CH3)3N < CH3NH,»
(C)  (CH3)3N <(CHj3),NH < CH3NH; < NHj3

(D) NH3 < CH3NH2 < (CH3)2NH < (CH3)3N

8. The chemical test which can be used to distinguish between ethanamine and
aniline is :
(A) Haloform test
(B) Tollens’ test
(C) Azo dye test
(D) Hinsberg test

9. The correct IUPAC name of (CH3)3 C— CH,Bris :
(A)  2,2-Dimethyl-2-bromopropane
(B)  1-Bromo-2,2,2-trimethylethane
(C)  2-Bromo-1,1,1-trimethylethane

(D)  1-Bromo-2,2-dimethylpropane

10.  Considering the strength of the ligand, the highest excitation energy will be

observed in :

(A)  [Co(Hy0))3"
(B)  [Co(NH3)s]3"
(©)  [Co(CN)eI*~
(D)  [CoClg]*~
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11.  Tordt Tamates sfufsrem A — B & foru, T dfera foram man fop St A it wigar &t =w
T foram T, At SRR S AT B R | AR R I R

(A) 2
B 1
© 12
(D) A

12.  <TeAfId Ser e foee & T faferma dvamor g o -
(A)  SASRFLET g

(B) Sy fufskan
(C)  SAFRFLEI AT
(D) Sp2 Jfufskan

Ty7 G&IT 13 @ 16 & o710, 31 97 30 70 § — 578 vk &7 rf9esa7 (A) aar
g &I FROT (R) FRT Sl @37 747 § | 37 9971 & @gl I 719 30 710 &gl
(A), (B), (C) 3T (D) & & g7at Fiferw |

(A) ANHYT (A) 3T HROT (R) gHT T& N R0 (R), ARRAT (A)
&l SIS AT 2 |

(B) ANMRYA (A) 3R SR (R) QI Tl &, T R (R), AR (A) hl
el e 7FT w1 ? |

(C)  3Af¥he (A) W&l B, Tg BT (R) Tefd 2 |
(D) AR (A) T ], W=g SR (R) HEl R |

13.  S7f7Re (4) . A9 H ghg o A1 A Reemish ag ST 2 |

FRT (R) : ToReft waTef o ATIH H g SR ARRAT FT & AT Sl UTed HErg
A T STULST Y TN o 7 H g Bl 2 |

14.  FIfYPYT(4): Cult ASEESI@R |
FTI (R) : Cu?™, I &l SRIEN | 3ifafiehd st it Jeret Jafr T 2 |
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11.  For a chemical reaction, A —> B, it was observed that the rate of reaction doubles

when the concentration of A is increased four times. The order of the reaction is :

A) 2
B) 1
©) 12
(D)  Zero

12.  Williamson’s synthesis of preparing dimethyl ether is a/an :
(A) electrophilic substitution

(B) Syl reaction

(C)  electrophilic addition

(D) SN2 reaction

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) : Rate constant increases with increase in temperature.

Reason (R) : Increasing the temperature of the substance increases the fraction
of molecules, which collide with energies greater than activation

energy.

14.  Assertion (4) - Cu?T iodide is known.

Reason (R) : Cu?" has strong tendency to oxidise I to Iodine.

56/5/3 9 WMV P.T.O.



16.

17.

18.

19.

SYFIT (4) - AT ST I 2 |

FNOI(R) : WIS, TehiE o6l a1 ergdl | THfHq 2iar @ S T wohie 318 1
C-1 EL TCThIE TS % C-4 3 W1 ST AT 2 |

NHCOCH;

st ) et gttt ( (S)) st i g,

FRU(R) ;A % THCT % ST ATE2IS W St cdl oA &1 AT & |

Qs g

[N N o

@&) Tffeaa & forg swror i -

1+1=2

(i)  CH3COCH; T 3198 HCN o ®rer 3ffRam o Sfd CH3;CHO 3Afreh

Sforameiie < |

(i)  UfceeTset ST AIEHT T T § et STt Soaat o 59 & |

YT

@) Frfaftad et o Aifieni o wer fowe i & T e gdeor e 7+7=2

(i) IS IR TN

(i)  SScSeTss 3 dsigeh TFd
frfafaa 9 aftafera srfufsran fafaw
@F)  USH-EET SAnfoRa
(@) hics Afufepm

et < a1 wepenie sht safvfsran fifad ;

&) HI

@) BrpSd

56/5/3 10
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Assertion (A) : Maltose is a non-reducing sugar.

Reason (R) : Maltose is composed of two glucose units in which C-1 of one

glucose unit is linked to C-4 of another glucose unit.

NHCOCH;
16.  Assertion (4) : Acetanilide ( @ ) is more basic than aniline.
Reason (R) : Acetylation of aniline results in decrease of electron density on
nitrogen.
SECTION B
17. (a) Account for the following : 1+1=2
(1) CH3CHO is more reactive than CH3COCH3 towards reaction with
HCN.
(1)  Carboxylic acids are higher boiling liquids than aldehydes and
ketones.
OR

(b) Give chemical tests to distinguish between the following pair of
compounds : 1+1=2

(1) Propanal and Propanone

(i1) Benzaldehyde and Benzoic acid

18.  Write the reaction involved in the following : 1+1=2

(a) Reimer-Tiemann reaction

(b)  Kolbe’s reaction

19.  Write the reaction of glucose with : 1+1=2
(a) HI
(b)  Brp water

56/5/3 1 VNIV P.T.O.



et 3TreT R AT 1gEres oy whife sht stfufsear @ e foret fafera oo o an
TRomiR 2.3 %103 51 B | 39 377 hl TTISTeR AT o dIH-S1TE o 3T9Ee H o7 T
T T IR HINTT | (log 4 = 0.6021, log 2 = 0.301) 2

21.  TrfaRed s stiufsran & T qe Atear Same i 6T s 3T - 2

Cre
(h) " +HBr —

ST AT -
) +Br, SR -

LCLECRI

22. T=fciRaa & foe faveaeris samear it 1+1+1=3
(F) COATIE T STEUTEE aor T e 2 |
@) el dhied-shae erfifsrm efiia T wedt |
(M el TSRt gRT TS ATAT H BT SedTe St ¢ |

23.  Tomfaied & forg smor i - 1+1+1=3
(F) FASISI HT (58 ST HZaATS R FARTES shl T H A BT S |
(@) e Tess 9 § A e E |
(M n-SA SIHISS T O H q1Ih-G 1A FIHTES T FIMI (AL BT § |

24. (%) HFA [Pt(NH;3),Cly] o SATHAT FHIEES SI15T |
@) d* T H SR ek T TaTgT ST A, > P R |

(M [Ni(Hy0)c])?* o foreaa &1 T 80 € Safeh [Ni(CN)4 ]2 T8 2 | st € |
[IEATOT ShHTeh Ni = 28] I1+1+1=3



21.

22,

23.

24.

The thermal decomposition of an acid is a first order reaction with a rate constant
of 23x1073 s~1 at a certain temperature. Calculate how long it will take for

three-fourths of the initial quantity of acid to decompose.
(log 4=0.6021, log2 =0.301)

Draw the structures of major monohalo products in each of the following

reactions :
CH3
(a) + HBr —
b B heat or
+
) 2 UV light
SECTION C

Give plausible explanation for the following :

(a) Diazonium salts of aromatic amines are stable.
(b)  Aniline does not undergo Friedel-Crafts reaction.

(c)  Aniline on nitration gives a substantial amount of meta product.

Account for the following :

(@) The dipole moment of chlorobenzene is lower than
cyclohexylchloride.

(b)  Alkyl halides are immiscible in water.

(c) t-butyl bromide has lower boiling point than n-butyl bromide.

(a) Draw the geometrical isomers of the complex [Pt(NH3),Cl5].

(b) Give the electronic configuration of d4 ion when AO > P.

1+1+1=3

I1+1+1=3

that of

(©) Solution of [Ni(H20)6]2Jr is green in colour whereas [Ni(CN)4]2* 1s

colourless. Give reason. [Atomic number : Ni = 28]

1+1+1=3
P.T.O.



25. 50 em™! H feeRish AT WA H 0.05 M NaOH faera & whieH 1 9gd Sfale
4.5 %103 ohm B | SHhT TTUrereRar, ITeTehdT qT HIC STeTshdl ohT Tieheld shiTsTg | 3

26. 100 g ST H 4 g MgSO, (HIeR S99 = 120 g/mol) Seish a1 TR o aaeish &1
I IR TTd ShITSTT, 8 WA BT foF MgS Oy T qUId: T 81 T ¢ |
(ST % T Ky, = 0.52 K kg mol 1) 3

27. U TIHIUE T STA-31qwred (e faltad qamfes stfufsmn graiar e :

CH3CO0C;,Hs + HyO (3TTeeRT) _HY, CH3COOH + C,HsOH

ST ATHIRAT & TGN W, fAfa ; 3
() AT UEHT SATRATSAT 1 AT g & 2

@) A e i

@™ srfsrfsraT it erTfveeRar aur mife
28. AT EIGT S Tl : (RIS dH) 3x1=3

MgBr
(F) O/ = CHyCHO @1l STM¥TshRIq T o qverd Set-37ere foha

AT |

(@) HHTA HIFiE (HNO3 + HySO,) % a1y sl feram Stran 2 |

M TS AIC1; i Iufturfa § UfEre s CHyCOC 3 €1 SAMTRRIT Tt ST
5

() 573 K9 Cu & G1 T1UF-2-317ed bl TR {har ST 2 |
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26.

27.

28.

The electrical resistance of a column of 0.05 M NaOH solution of cell constant
50 em~! is 4.5x103 ohm. Calculate its resistivity, conductivity and molar

conductivity. 3

Calculate elevation of the boiling point of the solution when 4 g of MgSOy4
(molar mass = 120 g/mol) was dissolved in 100 g of water, assuming MgSOy

undergoes complete ionisation. (K}, for water = 0.52 K kg molfl) 3

Hydrolysis of ethyl ethanoate takes place by the chemical reaction :

+
CH3COOC,Hs + Hy0 (excess) —a—s CH3;COOH + CyHsOH

Based on the above reaction, write : 3
(a) What do you call such reactions ?
(b)  Rate law equation

(©) Molecularity and order of reaction
What happens when : (any three) IxI=3

MgBr
(a) O/ is treated with CH;CHO followed by hydrolysis.

(b)  Phenol is treated with conc. (HNO3 + HySOy).

(¢)  Anisole is treated with CH3COCI in the presence of anhydrous AICl5.

(d)  Propan-2-ol is heated with Cu at 573 K.

56/5/3 15 VMMV P.T.O.
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FHHfcTRaa 54 4 -SAT4TRG 54 € | %9 &1 LI 91T 3R 148 7T 941 % IH 117 |

29. IR 3 AT H IUTET I T S AR ok forw STearet & €, o e
T 1 3 T T T 3 TR o STV =feieh Trel | feteRt o1 81 © | 3 ea: @
T % BId 8, DNA 3T RNA | Jeefish el o Sol-ST08H § Teh U=2rd TTehl,
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T B ©, ST SRITTehT Sef, ST RIeh ST T o U9 HeTe, T HYeryor o
Sl HIRTERTSAT T IS | T 3Tk Tohrd o1 &1 Tkl & AU hae F© Joud
3ATTUeeh ETaT H 31T % €1 RNA 3T DNA 3l §aTE hihl 33 S0 21 2 |
S F=eE o AR W, Trmferfiad st o S i
() RNA ST o o1 JeR forfian |
(@) T I S S AT JoHd DNA | T A [FASNEES hT SeA-Aqee fefart

ST g ?
(M) (i) DNA 3T RNA & st &f 3{at e |
3T

(M () () DNA 3T T T T I H 81 & 7

(1) 3 (FAHTTZEN T ohd T T S ST & 2

30. Rl foerHl # SturEE urH! 7 USee fRm | faeet s R ftas T W
AR T Tohfd # Rera € | foera — foemae, faer — fooi qen faemes —
ITrIeh o STl STRAATsRATST | STaX o 0T ¥ 0T U3¢ [+ ¥ for=re e ¢ |
Fo a9 Wida e o feeemel 1d € S oUW fgeedh fayor €, (e 59 9 A
T § Hoed 99 BIaT § a7 I8 Ueh R 919 W 39d 8 | U Yhon |, T
TSI STTHE ERT T et forar ST werar | Reraareft 3 v % 1 €, T =raw
FIYThT fherraeft qerm STftreRaw Fererih! ftotgaret #ed € |




SECTION D

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

the questions that follow.

29.  The particles in the nucleus of the cell, responsible for heredity, are called
chromosomes which are made up of proteins and another type of biomolecules
called nucleic acids. These are mainly of two types, DNA and RNA. Nucleic acids
on hydrolysis yield a pentose sugar, phosphoric acid and nitrogen containing
heterocyclic compound. Nucleic acids have a very diverse set of functions, such
as cell creation, the storage and processing of genetic information, protein
synthesis and the generation of energy cells. Although their functions may differ,
the structure of DNA and RNA are very similar, with only a few fundamental

differences in their molecular make-up.

Based on the above passage, answer the following questions :

(a) Write three types of RNA molecules. 1
(b) What products will be formed when a nucleotide from DNA containing
thymine is hydrolysed ? 1
© 1 Give two differences between DNA and RNA. 2
OR
(c) (@) (I) Why are the two strands of DNA complementary ? 1
(I1)  What type of linkage joins two nucleotides ? 1

30.  The cause for deviation from Raoult’s law in the colligative properties of non-ideal
solutions lie in the nature of interactions at the molecular level. These properties
show deviations from Raoult’s law due to difference in interactions between
solute — solvent, solute — solute and solvent — solvent. Some liquids on mixing,
form azeotropes which are binary mixtures having the same composition in liquid
and vapour phase and boil at a constant temperature. In such cases, it is not
possible to separate the components by fractional distillation. There are two types

of azeotropes called minimum boiling azeotrope and maximum boiling azeotrope.
56/S/3 17 VNNV P.T.O.



SUYh AT o ATIR I, AR TeT % I 3t :

(F) AT — S o007 o ST STTEaH ST Y06 URTe forferd T fohaT ST Hehdl |
feooft ifs |

(@) FAUBH I U T {207 T1est =ueaer A fore i goiar g 2

M @

(M (i)

3. @) ()

(i1)

@)
56/5/3

ferelt T3 QM9 9T 3T S 3T a9 T 1.25 atm © | ST 60 g SwsiA
(M = 78 g mol ™) H forell sramoaefie, ford smuerey ot &6 1.2 g &1
foretran Strar 2, @ foei= =T a7 g1 1.237 atm B SAT | SFETSRier

foI™ T AT S| TR oTd ShifSTU |

HAYAT

SIS T TP 353.23 K 2 1 1.80 g TSIt faeir &bt 90 g aesfia &

e T oIt Rl F9Th g 354.11 K &1 SITar 8 | foe™ & Al
ST T TNEReT ST | Swsiiv o foTT Ky, 3T A 2.53 K kg mol 1 ® |

Qs s

T s Sl fohd YR hl dedl 2 UHTS aT Shelle SAtufshand
gay srfufsrar feflge Ste e gemes S g g i St 2|
AgNO; TR B/ 1.5 A 3l 9T JaTied i T helis W 1.5 g =rar

g = O 9 9T S T aiened HIfT |
[Ag 3T HIeR 898 = 108 g mol ™!, 1 F = 96500 C mol™!]

AT

AT o Ta AN T a3 2w faafaw | 298 K W NH4Cl,
NaOH 3T NaCl et sht 31 agel It Hiei =eishe T, 33T 110, 100
3 105 S cm? mol~! & | NH4OH fareta it tier =mererar uftenferd
HIferT |
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Based on the above passage, answer the following questions :

(a)

(b)

(©)

(©)

31. (a)

(b)

56/5/3

Pure ethanol cannot be prepared by fractional distillation of ethanol — water

mixture. Comment.

Why does a mixture of chloroform and acetone show deviation from ideal

behaviour ?

(i)

(ii)

(i)

(ii)

The vapour pressure of pure benzene at a certain temperature is

1.25 atm. When 1.2 g of non-volatile, non-electrolyte solute is added

to 60 g of benzene (M = 78 g mol 1), the vapour pressure of the
solution becomes 1.237 atm. Calculate the molar mass of the non-
volatile solute.

OR

The boiling point of benzene is 353.23 K. When 1.80 g of a non-
volatile solute was dissolved in 90 g of benzene, the boiling point is
raised to 354.11 K. Calculate the molar mass of the solute. Ky, for
benzene is 2.53 K kg mol 1.

SECTIONE

What type of battery is the lead storage battery ? Write the anode and
the cathode reactions and the overall reaction occurring in a lead
storage battery when current is drawn from it.

Calculate the time to deposit 1.5 g of silver at cathode when a current
of 1.5 A was passed through the solution of AgNOj5.

[Molar mass of Ag = 108 g mol~!, 1 F=96500 C mol™!]

OR

State Kohlrausch’s law of independent migration of ions. Molar
conductivity at infinite dilution for NH4Cl, NaOH and NaCl solution
at 298 K are 110, 100 and 105 S cm? mol~! respectively. Calculate
the molar conductivity of NH4OH solution.
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(i) 25°C R F=fafad o & e AGe afewfea Fife
Zn (s) | Zn?"(aq) || Cu?* (aq) | Cu (s)
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n

o

E =+0.34
Cu2+/Cu 0.34V

1 F=96500 C mol !
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(1) Sesiigeh A, 4-TelTefesiigeh 37Fcd, 4-Tselsi-sigeh 3T,
3, 4-STETEIew115eh T
AT
@) (i) frefafaa AfufmT s o A, B, C 3R D Staret i 78=H shier ;

CH;CHO O, , s,
l(CH3)2Cd
Zn — Hg
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g HCl
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(11)  Calulate AG® of the following cell at 25°C : 2
Zn (s) | Zn**(aq) || Cu?* (aq) | Cu (5)

i - E° =—0.
Given Zn2+ 7 0.76 V

/Zn

o

E =+0.34
Cu2+/Cu 0.34V

1 F =96500 C mol~!
32. (a) (1) Explain with the help of chemical reaction when : 3
(I)  Acetone is treated with semicarbazide.
(I) Two molecules of benzaldehyde are treated with conc. NaOH.
(IIT) Butan-2-one is treated with Zn/Hg and conc. HCI.
(i1))  Arrange the following in the increasing order of their acidic
strength : 2
q)) CH3CH,CH,COOH, BrCH,CH,CH,COOH,
CH3CHBrCH,COOH, CH3CH,CHBrCOOH
(I)  Benzoic acid, 4-Methoxybenzoic acid, 4-Nitrobenzoic acid,

3,4-Dinitrobenzoic acid

OR
(b) (1) Identify the products A, B, C and D in the following sequence of
reactions : 2
O PClI
CH;CHO o], :
l(CH3)2Cd
Zn — H
D < s C
Conc. HCI
(1)) How will you bring about the following conversions ? IxI=3

(I)  Propanone to Propene
(I)  Benzoic acid to Benzaldehyde
(ITII) Ethanal to But-2-enal
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33.  Attempt any five of the following : SXI1=5

(a) Cu' is not stable in aqueous solution. Comment.

(b)  Outof Cr2™ and Fe2™, which one is a stronger reducing agent and why ?

(c) Actinoid contraction is greater from element to element than lanthanoid

contraction. Why ?

(d) KMnOy4 acts as an oxidising agent in acidic medium. Write the ionic

equation to support this.

(¢) Name the metal in the first transition series which exhibits +1 oxidation

state most frequently.
(f)  Transition metals and their compounds are good catalysts. Justify.

(g) Scandium forms no coloured ions, yet it is regarded as a transition element.
Why ?
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Senior Secondary School Supplementary Examination, July-2024
SUBJECT NAME: CHEMISTRY SUBJECT CODE:043 PAPER CODE: 56/S/3

General Instructions: -

1

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-
XHi, 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 deliberation 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( vV ) 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 totalled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does nat 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 deservmg more marks
should be retained and the other answer scored out with a note “Extra Question”.

10

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

1

A full scale of marks 70 has to be used. Please do not hesitate to award full marks if the
answer deserves it.

12

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).

13 | Ensure that you do not make the following common types of errors committed by the
Examiner in the past: - Giving more marks for an answer than assigned to it.

» Wrong totalling 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 totalling on the title page.

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

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

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

o 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.)

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

14 | 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.

15 | Any un assessed portion, non-carrying over of marks to the title page, or totalling 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,
itis again reiterated that the instructions be followed meticulously and judiciously.

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

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

18 | The candidates are entitied to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head 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.
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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-
XIl, 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 deliberation 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( vV ) 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 totalled up and written in the left-
hand margin and encircled. This may be followed strictly.

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”.

10

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

11

A full scale of marks 70 has to be used. Please do not hesitate to award full marks if the
answer deserves it.

12

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).

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: - Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

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

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

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

e 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.)

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

14 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.

15 Any un assessed portion, non-carrying over of marks to the title page, or totalling 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.

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

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

18 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 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.
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SECTION B

=
™~

(@)

(i) In CH3CHO carbonyl carbon is more electrophilic and has less steric hinderance than
CH3COCHa.

(i) Due to intermolecular hydrogen bonding in carboxylic acids / due to dimer formation.

OR

(b)

(i) Add NaOH + I, to both the compounds separately and heat. Propanone will form yellow
precipitate of CHI3 whereas propanal will not.

(if) Add NaHCOs to both the compounds separately. Benzoic acid will give the brisk
effervescence of CO2 while benzaldehyde does not.

(Or any other suitable chemical test)

18.

()

OH O Na" OH

CHO
@ CHCI, + ag NaOH _ @CIIO e @,

(b)
ONa OH

OH
COOH
@ NaOH @ (i) CO, @'
i wH

19.

(a)

CHO

(CHOH), -4, CH,-CH,-CH,~CH,-CH,-CH,
|

CH,OH




(b)

CHO COOH
| |
(CHOH), It water, {lliii—IOHL .
|
CH,OH CH,OH
20. K= 2.303 I [Rlo Y5
t [R]
t= 2.303 [Rlo Ya
k [R]o/4
_ _ 2303 00 4
A "
=—"—log 0.6021 ?
23X1073
t=602s Y
21. | (a)
CH,
T
1
(b)
Br
1
SECTION C
22. (@) Due to resonancestabilisation of diazonium salts of aromatic amines. 1
(b) Aniline forms salt with Lewis acid anhydrous AIClIs. 1
(c) Due to the formation of anilinium ion which is deactivating. 1
23. | (a) Dueto—I and +R effect in chlorobenzene net dipole moment is lower than that of cyclohexyl
chloride in which net dipole moment is due to —I effect only / sp? hybridized carbon in
chlorobenzene is more electronegative and C-Cl bond length is shorter as compare to sp* hybridized
carbon in cyclohexyl chloride.
(b) Less energy is released when new attractions are set up between the alkyl halide and the 1x3
water molecules as these are not as strong as the original hydrogen bonds in water / Alkyl X
halides are unable to form hydrogen bond with water.
(c) Due to branching t-butyl bromide has weaker van der Waal forces than n-butyl bromide.
24. (@)
° \ / o “ e
Pt \ Pt /
/ \ / \ Vo, 2
Cl NHj5 NH; cl
Cis isomer trans isomer
1
(b) t34 eg
(c) In [Ni(H20)6]?* due to the presence of two unpaired electrons that undergoes d-d
transition whereas in [Ni(CN)4]%there is no unpaired electrons. 1
25. | Resistivity:

-p4
p=R7
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_45x103

T 50
p=0.09x103 Qcmor90Qcm
Conductivity:
k=1/p
=1/90
k=0.011Q*cmtor0.011Scm™
Molar Conductivity

Am = % X 1000Scm2mol-L

Y

Y

Y

Y

=222 ¥ 1000
0.05 %3
=220 Q *cm?mol~or 220 Scm?mol*
26. | ATp=iKp m Y
i=2
ATp=2 X 0.52X —— X 0 1
120 100
=0.34 K Yo
Tp =373.15+0.34 /373 +0.34
=373.49 K/ 373.34 K 1
27. (a) Pseudo first order reaction. 1
(b) Rate = k [CH3COOC;Hs] 1
(c) Molecularity = 2 and order = 1 Yot Y
28. (a)
H
SN Wille PHITIPN
: _ OMg—Bf ——————=
Mg-’Br + ch)J\H Ether A : | “H
l CH;
HaC /
1-Cyclohexylethanol is formed.
(b)
OH OH
| OuN NO,
Cone, HMNO;,
—_—
H2504 \Q/
NO. / 2,4,6-trinitrophenol / Picric acid is formed.
(©)
OCH OCH OCH
1 COCH,
@ + cH,coc) Anhyd: AlCk | @ ¥ @ 1x3
COCH /o0 and p-methoxy acetophenone is formed.
(d)
1-CF C—U) CH;COCH;
Cl 1_1_-(|311— OH ———> CH:COCH;
CH, /Acetone / Propanone is formed.(Any three)
SECTIOND
29. | (a) m-RNA, t-RNA and r-RNA. 1
(b) Deoxyribose sugar, thymine and phosphoric acid. 1

(c) (i) DNA has a double strand while RNA has single stranded.




DNA has 2-Deoxyribose sugar moiety while RNA has ribose sugar moiety.

(or any other suitable difference) 1+1
: OR
(c) (i)
(1) Due to hydrogen bonding between specific base pairs.
(I1) Phosphodiester linkage. 1
1
30. (a) Ethanol-water forms azeotropic mixture. 1
(b) Due to the formation of hydrogen bond between chloroform and acetone. 1
., PO-p Wy M,
(©) () 5~ = 22 = 32 X0 &
1.25-1237 _ 1.2 78
125 M, 60
23
_ 12,78 125
Mo= M, X0 X 0013 1
M, = 150 g mol* (Deduct % marks for incorrect or no unit)
OR
(c) (i) The elevation (ATb) in the boiling point = 354.11 K —353. 23 K =0.88 K 1,
= 253K kg mol™' x 1.8 g x 1000 g kg™’
2 0.88Kx90 g 1
Mz = 57.5 g mol™= 58 g mol™ (Deduct %2 marks for incorrect or no unit) Ys
SECTION E
31. (a) (i) Secondary cell /Battery 1
. 2- —
Atanode: Pb(s) + SO, (ag) — PbSO,(5) +2e "
. 2 + -
At cathode: PbO,(s) +80; (ag) +4H" (aq) +2e” —— PbSO, (s) +2H,O(/) Ys
overall reaction Pb(s) + PbO,(s) + 2H,804 (ag) —— 2PbSO, (s) + 2H,0(/) 1
(ii) Reaction at Cathode: Ag* (ag) + e — Ag ()
108 g of Ag required = 96500 C
1.5 g of Ag required 26500 X e Ya
108 1 1
=1340.27C 2
Time = % = 13;}(;27 Ya
= 893.51 5 or 14.85 min. 72
OR
(b)
(1) Limiting molar conductivity of an electrolyte can be represented as the sum of the 1
individual contributions of the anion and cation of the electrolyte.
NHy0H ~ Ay o1 ¥ Muon M 1

=110 + 100 -105 S cm? mol*

=105 S cm? molt/
(2 marks to be awarded for attempting the numerical part).
(”) EceII: EOcathode'EOanode

=0.34-(-0.76 V)

=110V
A,G° = —nFE;

cell

Yo
Yo

Y

Yo
Yo




= —2x96500 x 1.10
=—212,300 J mol-tor -212. 3 kJ mol+*

Y

32. | @) (i)
)
O 0 HsC i
/C=0 + HN—NH—C—NH, — >C=N-NH —C=—NH, 1
HsC HsC
)
2 @—cm + Conc. NaOH —2— O—CHQOH + Q—cooma 1
(mn
Zn-Hg
CH;COCH:CHs W} CH3;CH;CH->CH; 1
(ii)
() CHs3CH2CH2COOH < BrCH2CH2CH2CO0OH <CH3CH(Br)CH2COOH < 1
CH3CH2CH(Br)COOH
(1) 4-Methoxybenzoic acid < Benzoic acid<4-Nitrobenzoic acid < 3,4-Dinitrobenzoic acid 1
OR
(b)
(i) A=CHsCOOH/ Ethanoic acid / Acetic acid
B = CHsCOCI / Ethanoyl chloride / Acetyl chloride Y2 X4
C =CHsCOCHs /Propanone / Acetone
D = CHs CH2CHs / Propane
(ii)
)
LiAIHs .50, Cone |
CH;COCHy ———— HEC_(.‘:H_CHB ———— H,C—CH=CH, 1
(I 8
COOH cocl CHO
SOCI, H, S
- Pd - BaSO, 1
dDh '
2 CH~CHO == CHg—{in—CHz—CHO —2=> CH,-CH=CH-CHO 1
OH
(Or any other suitable method)
33. (a) Cu*in aqueous solution undergoes disproportionation to Cu and Cu?*,
(b) Cr?*; due to greater stability of t,,* in aqueous state.
(c) Due to relatively poor shielding effect of 5f electrons in actinoids than 4f electrons in
lanthanoids.
1x5

(d) MnO, + 8H' + 5e- —» Mn?" + 4H,0

(e) Copper/Cu
(f) Due to variable oxidation state / provide greater surface area / complex formation.
(9) Due to incompletely filled d orbital in its ground state. (Any five)
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