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General Instructions :

Read the following instructions carefully and follow them :

56/1/3

()
(1)
(iii)
(tv)
(v)
(vi)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into five sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries § marks.

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

(ix)
(x)

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

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 JK~!
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(16 x 1 = 16)

T T 1 | 16 T Sgaehed 1 FhR o 1 37eh o T & |

1. Sn*/Sn?* ym % U A= seiadis fawa +0.15 V 3R Cr3*/Cr gm & foru =g
—0.74 V & | &1 I 0t 0iTeh 13t § G gieht Teh Ue o1 Hior ohtd 8 | A
fawa g
(A) +1.19V (B) +0.89V
(C) +0.18V (D) +1.83V

2. FSehIT Tl $Heh TR IV FemT TR e SivfiT Tam 4 1 8iaT 7 | Crd3* 3RA

(TTHTY] ShHTeh : Cr = 24) T ITIshUT T JeehlF SATE0l A 2l
(A) 2.87 B.M. (B) 3.87 B.M.
(C) 3.47 B.M. (D) 3.57 B.M.
3. EUE H foer ST STIEm=I 2ok g
(A) s (B) =em
(C) 3rafefed wm (D) ¥&s S R T aem
4. iRt Ty iees gfaeem sififsran & o atel Wfeswhet aoirge o wftifera 8
(A) form=ma = amm (B) afiyes fiysror o1 s
(C) o =1 wferetiee (D) ShISTERRA 1 o

5. TAfcTRad JRTeni Sl 3Tk T o T h H AT i :
CH

CH, 3
i) >CH—CH2Br (i) CH,CH,CH,CH,Br (iii) HSC—(:J— CH,
CH, By

EHELE
A) (i) < @) < (i) B) () < (if) < (iii)
(C) (i) < (i) < (ii) (D) (i) < (i) < (@)

NNV NN NN
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SECTION - A (16 x 1 = 16)

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

1. Standard electrode potential for Sn**/Sn%" couple is +0.15 V and that for
the Cr3*/Cr couple is —0.74 V. The two couples in their standard states are
connected to make a cell. The cell potential will be

(A) +1.19V (B) +0.89V
(C) +0.18V D) +1.83V

2.  The magnetic moment is associated with its spin angular momentum and
orbital angular momentum. Spin only magnetic moment value of Cr3" ion
(Atomic no. : Cr = 24) 1s i
(A) 2.87B.M. (B) 3.87 B.M.

(C) 3.47 B.M. (D) 3.57 B.M.

3. In case of association, abnormal molar mass of solute will
(A) 1ncrease (B) decrease

(C) remain same (D) first increase and then decrease

4. Alkyl halides undergoing nucleophilic bimolecular substitution reaction

involve
(A) retention of configuration (B) formation of racemic mixture
(C) 1inversion of configuration (D) formation of carbocation

5.  Arrange the following compounds in increasing order of their boiling points :

CH, (|3H3

(1) >CH - CH,Br (i) CH;CH,CH,CH,Br (iii)) H;C - (|3 — CH4
CH; Br

The correct order is

(A (1) < () < (111) B) (1) < (1) < (ii1)

(C) (@i1) < (1) < (11) D) (@i1) < (11) < (1)

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



10.

[Pt(NH,),CL,]*" %1 @& [UPAC 7 3
A)  SEEEiFEEFRIE ™ (11)
(B) SEUAASEHIINE AT (IV)
(C) eETRiFERFANEAE (0)
(D) SEEHFEEFRINEARE (IV)

e HTRm SH1ES 1 CO,, o A1 FAMTHRIG 5 o TR 37 AT i T
A AT A &

(A) C,H,COOH (B) C,H.COOH
(C) CH,COOH (D) C,H.OH

3l KMnO , HehTse whl i <t ST 2

A) S,0%# (B) S,0%#

(©) SOye)¥ D) SO%#

frafaiad § st gl T Edt s R AT R 2

(A) CH,OH>H,0>ROH (B) C4H,OH >ROH >H,0
(C) ROH> C,H,OH >H,0 (D) H,0 >C.H,0H>ROH

IR S o TIQ e o T1g foreram o v 7 el 3T fagpe AT 7, Hifeh
(A) IE TG SHI0T STeT I hid 2 |

(B) € IcshH TTERYT oh U ST Gl el 2 |

(C) & IcshH TTERYT oh ShTUT ST U7 <hidT & |

(D) & YUETT o T STed G <l 2 |
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6.  The correct IUPAC name of [Pt(NH,),Cl,] 2 is

(A) Diamminedichloridoplatinum (II)
(B) Diamminedichloridoplatinum (IV)
(C) Diamminedichloridoplatinum (O)
(D) Diamminedichloridoplatinate (IV)

7. The acid formed when propyl magnesium bromide is treated with CO,

followed by acid hydrolysis is :
A) C4H,COOH B) C,H,COOH
(C) CH3;COOH (D) C;H,OH

8.  Acidified KMnO, oxidises sulphite to
A S,0% (B) S,0%

(©) SO,(g) (D) SO%

9.  Which is the correct order of acid strength from the following ?
(A) CzH,OH>H,0>ROH B) CzH,OH>ROH>H,0

(©) ROH > C,H,OH > H,0 (D) H,0 > C,H,OH > ROH

10. An unripe mango placed in a concentrated salt solution to prepare pickle,
shrivels because

(A) 1t gains water due to osmosis
(B) it loses water due to reverse osmosis
(C) 1t gains water due to reverse osmosis

(D) 1t loses water due to osmosis

56/1/3 ~7 ~ P.T.O.
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11. SOHHTSE i TU-HH 8 gitEfda o o foe qed 3am sAfiehies 2l
(A)  H, = A
(B) Siefr NaOH # Br,
(C) ATl HIThIE shi ITFRATT T STREH
(D) 3aH LiAIH,

12. fr=feiRed o @ o |1 oF o & v d g TE 8 2
(A) 98 T TeSliadE 2 |
(B) HI o 1% TH st T Ig n-gFa SR |
(C) I8 W ¥ H 3uferd g 2 |
(D) ¥ Frw—udieror 7Ef ear @ |

TR AT 13 € 16 % 7T, §1 e QU MU & — FH U 1 316 (A) 71 G8L ol

SR (R) T 3iferd foham TR B | 39 T941 o &@l ST i few M +igi (A), (B), (C) 3R

(D) ¥ & Rt ifSTT

(A) AR (A) 3R SR (R) ST T 8 3T HROT (R), 31fped (A) i T =men
FAE |

(B) MR (A) 3R ST (R) GHI T2 &, g SR (R), AR (A) I H&
ST T8 AT § |

(C) 3fhe (A) TRl &, g FR (R) T € |

(D) HAMFHAT (A) TeTd B, T HT (R) HEl € |

13. AR (A)  : TRHN W Afdfer T TTehfae §9 | 9T IH a1 o- WA 3T

Y0 FU1e Bl ¢ |
ST (R) : JFrRTST WTehfereh ¥4 & T ST aTe WA 37t § L-fa=ma gran 2 |

14. AR (A)  : TSHATSA 1 FHYUTH HATFEHIT T Afeeh i1 § |
%I (R) : TUATA § 37 3TV BISSS oY BT 2 |
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11. The best reagent for converting propanamide into propanamine 1is

(A) excess H,
(B) Br, in aqueous NaOH

(C) 1odine in the presence of red phosphorus
(D) LiAlH, in ether

12. Which of the following statements is not true about glucose ?
(A) Itis an aldohexose.
(B) On heating with HI it forms n-hexane.
(C) It exists in furanose form.
(D) It does not give Schiff’s test.

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) : All naturally occurring a-amino acids except glycine are
optically active.

Reason (R) : Most naturally occurring amino acids have
L-configuration.

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

Reason (R) : There is intramolecular hydrogen bonding in ethanol.

NNV NN
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15.

16.

17.

18.

19.

AR (A)  : Uonel 2oTgel o Faeh M s H Bed @ : RI> RBr > RCI > RF |

%R (R) : Ufehet FAISE, SIS 3TN STRIIEEE o FaeHis gl STfuew
ZEAHT STt BISEIehTSH ohi o H sh1th 317reh 81l € |

FWHYT (A) @ [Cr(H,0)4]CL, 71 [Fe(H,0)4]Cl, BT Hhet  IETEI & |
SR (R) : G1g < 91 e Tef} fofilg U YR & 2 |

yug -9

FAT 3T U HLd & b T hl o 8 siifeeargs Aienntt Jmmsr stfufsranat o
Fiferen arfwfsrameiier an o6 arfurforamsfier g 7 ST IR wam Shifre | 2

Frfeiaa TEmafeh HefieRtor i qUi T Hqford il ; 2
(a) 8MnOj + 35,05 + H,0 —>

() Cr,07 +3Sn%" + 14H' —>

(A) RO ST : (1+1=2)
()  ST-ohT H T ThHAT, Get st (FSTE) bl gerT H ast Biefl & |
(b) I X 3N gg Y ol frem W, wiomdf foeam &1 AT 60 8 9T 2 |
afor fererm Usee & Fem & forg wehr o1 foem ofar 8 2 ga X 3R Y
1 ToreTH 5 sTg 319 T | R g Sfead i 2
e
(B) Toeaefi &1 aftita o | USee & 99 § Forcas fome & 68 TR &1
TEErITefl ST 2 7 Ueh 3aTe T | 2
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15.

16.

17.

18.

19.

Assertion (A) : The boiling points of alkyl halides decrease in the order :
RI > RBr > RCI > RF.

Reason (R) : The boiling points of alkyl chlorides, bromides and
iodides are considerably higher than that of the

hydrocarbon of comparable molecular mass.

Assertion (A) : [Cr(H,0),]Cl, and [Fe(H,0)/]Cl, are examples of
homoleptic complexes.

Reason (R) : All the ligands attached to the metal are the same.

SECTION - B
Would you expect benzaldehyde to be more reactive or less reactive in
nucleophilic addition reactions than propanal ? Justify your answer. 2
Complete and balance the following chemical equations : 2

(a) 8MnOj + 35,05 + H,0 —>

(b) Cr,07 +3Sn2" + 14H* —>

(A) Give reasons : 1+1=2)
(a) Cooking is faster in pressure cooker than in an open pan.
(b) On mixing liquid X and liquid Y, volume of the resulting
solution decreases. What type of deviation from Raoult’s law is

shown by the resulting solution ? What change in temperature

would you observe after mixing liquids X and Y ?
OR
(B) Define Azeotrope. What type of Azeotrope is formed by negative

deviation from Raoult’s law ? Give an example. 2

56/1/3 ~ 11 ~ P.T.O.
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20.

21.

22.

23.

24.

Frefefad yeie rspa rfufshen 7 A 3k B & gam S 1+1=2)

H,y/Ni

(@) CH,CH,CI-NaCN, o B

NaNO,/HC!  C,H,NH,
(b) CGH,NH, > > B

7 7

0-5°C HY
Bk SToT- 3776 3T T 8 ? 2
(a) RIS
(b) <AFS
Qug -1

298 K T 51 # CO,, 78 i et # foreraran o forg &8 e %1 7 1.67 x 108 Pa
2 | 99F ™ W 500 m! G8T I 2.53 x 105 Pa g« W& fohan 71 | TS /et H gt
8% CO,, o HIdl ohl TUMHT HIT | 3

HHIRAT % A, G° 3R log K 1 TUMT HIMT | 3
2Cr(s) + 3Cd%"(aq) —> 2Cr3*(aq) + 3Cd(s)
fn g : Y 5, =—0.74V

E -0.40V

o —_
cd®t/cd ~

[R=8.314 J Kl mol™!, F = 96500 C mol™}]

& a9 293 K ¥ 313 K T sgardl & i A1fshan shi g = 21 STt 7 | 3afwfspan
Tferor St <l TTUMT HIFT 78 T 5T R IE AT % | T st # | 3

[fean 2 : log 4 = 0.602, log 2 = 0.301, R = 8.314 J K~! mol}]

56/1/3 ~ 12 ~



20. Identify A and B in each of the following reaction sequence : 1+1=2)

HyNi o

(@) CH,CH,CI-NaCN, o

NaNO/HCL ~— CgH;NH,

7

(b) CGH,NH,

0-5°C HY
21. What are the hydrolysis products of : 2
(a) Sucrose
(b) Lactose
SECTION - C

22. Henry’s law constant for CO, in water is 1.67 x 108 Pa at 298 K. Calculate
the number of moles of CO, in 500 ml of soda water when packed under

2.53 x 10° Pa at the same temperature. 3

23. Calculate A, G° and log K, of the reaction. 3
2Cr(s) + 3Cd%"(aq) — 2Cr3*(aq) + 3Cd(s)

Given ECr3+/Cr =-0.74V

E =-040V

[o]
cd?**/cd

[R=8.314 J K-l mol™!, F = 96500 C mol™}]

24. The rate of a reaction quadruples when the temperature changes from
293 K to 313 K. Calculate the energy of activation of the reaction
assuming that it does not change with temperature. 3

[Given : log 4 = 0.602, log 2=0.301, R = 8.314 J K1 mol]

NNV NN
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25. (A) Trafafaa g stfufsrn o foe yg@ gHee Sag Hl amTsasd : (1+1+1=3)

(B)

(a) Cl |
©\ +HBr ——?
(b) CH,
©/ 1 Hor, .
(¢) HO-HyC

T

3T HH FUTARA T ? Bx1=3)
(a) ARSI ! STShidel |

(b) T T 1-FHATESTIUA H

(c) 2-SHISeA hl &2-2-31 1

26. 3d TeRAT Uil o dcel 39 TR feu MU E - 1+1+1=3)

Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn
fFrafafad =1 s s

(a)
(b)
(©)

27. (a)

(b)

56/1/3

o

MZ*/M
I T dcd +2 TR TeRIuT 37T § Teh Toel 3T & 3 -1 2
Zn2* G0 TEH 2id &, 1 2

SR H E T STETYRT &Y § €HIcH 8, 1 2

TrefcRaa AlehT ol 37eh TIATH o Td ThH T ST L 1+2=3)
(CH,),NH, CH,CH,NH,,, CH,CH,0H

Frferiad 5 9 Toeh o foTe wwTierd TasieR <IN :

() TR gt WAl o Afaee AfemTse Geeivor ¥ TE SR S HehT |

(i) WETES, WA 6l oiT H H AR 8d & |




25. (A) Draw the structure of the major monohalo product for each of the
following reaction : 1+1+1=3)

@/CHz - CHy Bry, Heat 5
(a) Cl |
©\ +HBr ——?
(b) CHy
Q/OH HCI, Heat o
(¢) HO-HyC

OR
(B) How do you convert : Bx1=3)
(a) Chlorobenzene to biphenyl

(b) Propene to 1-Iodopropane
(¢) 2-bromobutane to but-2-ene.

26. The elements of 3d transition series are given as : 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn

Answer the following :

o

MZ/M
(b) Which element is a strong reducing agent in +2 oxidation state and

(a) Copper has exceptionally positive E value, why ?
why ?

(c) Zn?" salts are colourless. Why ?

27. (a) Arrange the following compounds in increasing order of their boiling
point : 1+2=3)
(CH,),NH, CH;CH,NH,, CH;CH,OH.

(b) Give plausible explanation for each of the following :

(1) Aromatic primary amines cannot be prepared by Gabriel
Phthalimide synthesis.

(11) Amides are less basic than amines.

56/1/3 ~ 15 ~ P.T.O.



28. ffaRad sreci w1 aftmiyd =t 3
(a) Thd TR
(b) =ffFTIRTES

(c) ITTerTeh UHHT 317

Qug -

FfTRad e Jehter TG W99 8 | Ti=eg i S e TieT 3R ST Y WeHi & I
G |

29. T AT 1 9 A1 a1 Ui SRS wHT § AN RER 6T |igar § SH A7 AT hHI
Tigar § gfg o w9 § e fohan a2 | Safifsran 1 9 sfirereht 61 wehfd, StfieRTen]
T HigaT, qIHH, IS <hl U, STfierent & o Smwhet 31X wehrer o 3uferfa W
Frefe a2 | sAtvferan 61 A 3rfirerres At wigaT @ THiY gEiia giar 2 | o9 e adrar 2
for arfrfspam =v1 A digar ugl W et ohar B fomr o stfrfspa <1 a9 aweqa o fef st
2, 91 T TANTICHe ®9 § @1 T R | 9 T stfireatad § stfivenren! w1 wigar i ardi
& I k1 ffsrar h1 HIfe a1 a1 & e wen wefyes stfufsear w9 et
Tftefist <t T ST T AR T ot o 7w ues a1y wege et 7, Afifma
1 FTfTehar haetTdl 2 |

et ol & s v
(@ () anfufesaewng? 1+1=2)
(i) wifeet 3rffspan w1 witiya SHifse |
(b)  oT TEoRTeh WR 1Y ShT T T &l & 2 1
Jrgan
(b) 3fveehar sheet wfies stfufshanai @ fote & i vy gt & srefes wife wmefies
3 sifeet safufsran g1 o fore wm Erdt & 2 1

() X HY H S Tt swife i semieehl & 78T giar 8 | afg X =l @igar
@ T R S AT Y o fmior g o A o R e g8 2 1

56/1/3 ~ 16 ~



28. Define the following terms : 3
(a) Native protein
(b) Nucleotide

(¢) Essential amino acid

SECTION -D

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

29. The rate of a chemical reaction is expressed either in terms of decrease in
the concentration of reactants or increase in the concentration of a
product per unit time. Rate of the reaction depends upon the nature of
reactants, concentration of reactants, temperature, presence of catalyst,
surface area of the reactants and presence of light. Rate of reaction is
directly related to the concentration of reactant. Rate law states that the
rate of reaction depends upon the concentration terms on which the rate
of reaction actually depends, as observed experimentally. The sum of
powers of the concentration of the reactants in the Rate law expression is
called order of reaction while the number of reacting species taking part
in an elementary reaction which must collide simultaneously in order to
bring about a chemical reaction is called molecularity of the reaction.

Answer the following questions :

(a) (1) Whatis arate determining step ? 1+1=2)
(1) Define complex reaction.
(b) What is the effect of temperature on the rate constant of a reaction ? 1
OR

(b) Why is molecularity applicable only for elementary reactions
whereas order is applicable for elementary as well as complex
reactions ? 1

(¢) The conversion of molecule X to Y follows second order kinetics. If
concentration of X is increased 3 times, how will it affect the rate of
formation of Y ? 1

56/1/3 ~ 17 ~ P.T.O.



30. S~ 9o ¥ I OH THg % Toc AlhIU THIE o HRUT BT JTEHT & Seiagi-
g sifufsramd <o € | 9f6 OH g o— 3 p— feufdi W soide aca &t
ek wgr €, sEfey OH &g et 3 3 Fidwes gien 8 | Ugm-3wa gormgiant
yferemaa Srfrferan o 3eTetor U | U 7 | foreh gy hiFTet <t wimfees gor 1 gregifedd
g 1 AT erfa W ufeegss g o ST & | 98 Ush 9T Tt 2 S hHidl b
AT} I o ToTQ STgerd shi ST 2 |

freferfiaa sl = s i
(a) T BIGT & 98 WiHToT 1 & 31Tk shar @ 7 2
(i) Bry/CS,
(i) ¥ig HNO,
(b) T 1 Wi T & AT T8 alaT & 2 1
(c) <P T Teh YocA 375 8 : hiFToT 31aT shidier 2 ol €IS | 1
e
(¢) T~ ffshan ¥ o oot 3cq1e T [UPAC 9 forg | 1
g - §
31. (A) (a) TFH=fRed T 2+3=5)
(i) T E - 2-5
(i) WIS 30T O U

(b) 30 FF C,H, , ST Toh Teehid A SHAISHIHT 3HTee T Alfirehi B 371 C
=1 fazor < B | A B eeTene Sfon e < B i SR oiv
NaOH forerer < @ oft stffsran sean & 1 2ifires € Wfem vl 78 <o 2
TAfeT STAEIER ST | AR A, B 3T C 9 TgeH HifC |

YT
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30. Phenols undergo electrophilic substitution reactions readily due to the
strong activating effect of OH group attached to the benzene ring. Since,
the OH group increases the electron density more to o— and p— positions
therefore OH group is ortho, para-directing. Reimer-Tiemann reaction is
one of the examples of aldehyde group being introduced on the aromatic
ring of phenol, ortho to the hydroxyl group. This is a general method used
for the ortho-formylation of phenols.
Answer the following questions :
(a) What happens when phenol reacts with 2

(i) Bry/CS,

(i) Conc. HNO,

(b) Why phenol does not undergo protonation readily ? 1
(¢) Which is a stronger acid — phenol or cresol ? Give reason. 1
OR
(¢c) Write the TUPAC name of the product formed in the Reimer-
Tiemann reaction. 1
SECTION - E
31. (A) (a) Carryout the following conversions : (2+3=5)

(1) Ethanal to But-2-enal
(11) Propanoic acid to ethane

(b) An alkene A with molecular formula C,H,, on ozonolysis gives
a mixture of two compounds B and C. Compound B gives
positive Fehling test and also reacts with 1odine and NaOH
solution. Compound C does not give Fehling solution test but

forms 1odoform. Identify the compounds A, B and C.
OR
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31. (B) U el AMh (A) (306 T CH,;0,) I T HewINH 30T o H1e A
T Hich HETadcIeh 3 (B) 3R Teshiaiad (C) T g7 | (C) I shifkeh
3t o |1 SRR i T (B) ST 3 | Fsiefientor 0 (C) s3¢-1-349 <1 @ |
(A), (B) 3R (C) ! Tg=THT T Bffelfd ARITshIT3T o foTu Temfes aeietor
fafay | 5

32. (A) fmafafed gga 3T % o Gehtor &1 YR, 3R 3R FehiT 07 6t ST
HIT : (2% x 2 = 5)

(a) [Fe(H,0)q*

(b) [NiCl]*
(Y] §&AT : Fe = 26, Ni = 28)

Jegat
32. (B) (a) fTm=feiRaas IUPAC 7™ fafEgu B+2=5)

(i)  [Co(H,0)(CN)(en),]**
(i) [PtCl,]%
(iti) [Cr(NH,),CI(ONO)]*

(b) THFRETR A0l FA1 2 ? Yo & fois a1 goat &t fories 3 st fafa |

33. (A) (a) THfaRed & foiw gw rfufsran foiflew qem 298 K W 8«1 &1 e.m.f.
Titehford shifsTa 3 +2=5)

Sn(s) | Sn* (0.004 M) || H* (0.02 M) | Hy(g) (1 Bar) | Pt (s)

(g : By og, =014V, E% |5y p = 0.00V)

NNV NN
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31. (B) An organic compound (A) (molecular formula CgH,,0,) was

hydrolysed with dilute sulphuric acid to get a carboxylic acid (B) and
an alcohol (C). Oxidation of (C) with chromic acid produced (B). (C)
on dehydration gives But-l-ene. Identify (A), (B) and (C) and write

chemical equations for the reactions involved. 5

32. (A) In the following complex ions, explain the type of hybridisation,
shape and magnetic property : (2% x2=15)
(a) [Fe(H,0)q]**
(b) [NiCl)*
(At. Nos. : Fe = 26, N1 = 28)
OR
32. (B) (a) Write IUPAC names of the following : B+2=5)
(i)  [Co(H,0)(CN)(en),]**
(i) [PtCl]*"
(iii) [Cr(NH,),CI(ONO)]*

(b) What is spectrochemical series ? Write the difference between a

strong field ligand and a weak field ligand.

33. (A) (a) Write the cell reaction and calculate the e.m.f. of the following

cell at 298 K : B+2=5)
Sn(s) | Sn2* (0.004 M) || H* (0.02 M) | H,(g) (1 Bar) | Pt (s)

n®*/Sn

NNV NN
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(b) Tr=faRad o Hro R

33. (B) (a)

56/1/3

(b)

(i) E°AHI % AUR W, O, 1 WIS T T BHI =M, Wl Tt

NaCl % foga 3ee # CL, 79 goa &t 2 |
(i) TIHW TR CH,COOH 1 =Tershdl 4 &l I 2 |
JreEn
E RS Sl o ST o G B aTell UAIS 3R hell SR 3R smu
et Atfsrar ford | 2+3=5)

0.01 M K,Cr,O-(aq), 0.01 M Cr?*(aq) 3 1.0 x 104 M H*(aq)
Iard e Tt o Tt fawa ot momT R |

aef-Ter At 2

Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0())
3R W goiels fave E° = 1.33 V femn man 2 |

[fem @ - log 10 = 1]




(b) Account for the following ;

(i) On the basis of E° values, O, gas should be liberated at
anode but it is Cl, gas which is liberated in the electrolysis

of aqueous NaCl.
(i) Conductivity of CH;COOH decreases on dilution.
OR

33. (B) (a) Write the anode and cathode reactions and the overall cell

reaction occurring in a lead storage battery during its use. (2 +3 =5)

(b) Calculate the potential for half-cell containing 0.01 M
K,Cr,0-(aq), 0.01 M Cr3* (aq) and 1.0 x 10~ M H*(aq).

The half cell reaction is
Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0()

and the standard electrode potential is given as E°=1.33 V.
[Given : log 10 = 1]
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MARKING SCHEME 2024-25
CHEMISTRY (Theory)- 043

QP CODE 56/1/3 MM: 70
Q. No Value points Mark
SECTION A
1 (B) 1
2 (B) 1
3 (A) 1
4 (€) 1
5 (C) 1
6 (B) 1
7 (A) 1
8 (D) 1
9 (A) 1
10 (D) 1
11 (D) 1
12 (€) 1
13 (B) 1
14 (€) 1
15 (B) 1
16 (A) 1
SECTION B
17 Less reactive, 1
The carbon atom of the carbonyl group of benzaldehyde is less electrophilic than carbon
atom of the carbonyl group present in propanal./ The polarity of the carbonyl group is 1
reduced in benzaldehyde due to resonance.
18 (a) BMnO:+ 3S,05” + Hy0 ——> 8MnO, + 6S0,” + 20H 1
(b) Cra07 2 + 3 Sn 2 + 14 H* >2Cr* + 3 Sn* + 7H,0 1
19 (A) (a) Due to high pressure inside the pressure cooker, higher is the boiling point and 1
faster is the cooking.
(b)
Negative deviation i
Temperature increases. I
OR
19 (B)
Same composition in liquid and in vapour phase and boil at a constant temperature. 1
Maximum Boiling Azeotrope %
68% HNOs + 32% H,0 (Or any other correct example) (Percentage can be ignored) %
20 (a) A= CH3CH2CN ; B= CHgCHz CHzNHz %x4
(b) A =CsHsN*CI" ;
OO
ae )
21 a)Glucose + Fructose / Chemical equation 1
b) Glucose + Galactose / Chemical equation 1
SECTION C
22
Pco2 = Kh Xco2 Ya

Ky = 1.67 x 108 Pa
Pcoz = 2.53 x 10° Pa
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Xcoz2 = pcoz / Kn

_ 2.53x10°
" 1.67x 108
=1.51x 1073 1
n
1602 g v
Nhzo = 500/18 = 27.78 moles iz
Nco2=27.78 X 1.51 X 10 moles
= 42.0 X 10 mol = 0.042 moles i
23 EOCeH: Eocathode_annode
=-0.40-(-0.74)
=+0.34V iZ
AGO =-nF Eoceu 1/2
=-(6 x96500 X 0.34) J
= - 196860 J/ mol ]
AG=-2.303 RT logKc 72
log Kc = (196860)/ 2.303 x 8.314x298 1y
=34.576 (or any other suitable method) 2
24
log K=-Ea/2.303 RT
k E T, — T
log =2 = a 21 1
"k, 2.303R| TT,
4 Ea [313-293]
log- =
1 2.303 x8.314 [313 x293]
__Fa _ [20] 1
log 4 = 19.147 [313 x293]
£ o 0602 x19.147 X313 x293
- 20
=52850 J mol* /52.85 kJ mol? 1
25 (A) (a)
Br
ﬁCHg 1
Cl
(b)
Br
CH,
1
(c)
O
HO
1
26. o / = 1
(a) Its high AH and low ApyaH .
(b) %
Cr v
Cr** (d*to d?) / stable half-filled t level 1
(c) Fully-filled d-orbitals hence no d-d transition / due to the absence of unpaired electron.
27 (a) (CH3)2NH < CH3CH;NH, < CH5CH,0H 1
(b) (i) aromatic halides do not undergo nucleophilic substitution with the anion formed by 1

phthalimide.
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(ii)
QO : ‘O
A |

+
~N—C—CH, <> >N=C—CH, '
/Due to resonance the lone pair on
nitrogen is less available for donation/ Due to +R effect lone pair of electrons is not easily
available on N of -NH, group/ Due to -R effect of carbonyl group, electron density on N atom of -
NH, group decreases.

28 a) Protein found in a biological system with a unique three dimensional structure and biological
activity. 1
b)Nitrogenous base + Pentose Sugar + Phosphate / a unit formed when a nucleoside is linked
with phosphate. 1
c)Those acids which cannot be synthesized in the body and must be obtained through diet. 1

SECTION D
29 (a) (i) Slowest step. 1
(ii) Series of elementary reaction/ Reactions involving two or more steps. 1
(b) Increases with increase in temperature 1
OR

(b) Molecularity is defined only for elementary reactions whereas order is experimentally
determined hence applicable for both / Because molecularity of each elementary reaction in 1
complex reaction may be different and hence meaningless for overall complex reaction whereas
order of a complex reaction is experimentally determined by the slowest step in its mechanism
and is therefore applicable for both.
(c) 9 times 1

30 (a)

(i)
OH OH OH
Br; in CSs Br
T 273K * 1
Br  /2-Bromophenol and 4-Bromophenol is formed.
(ii)
OH OH
O,N, NO,
Conc. HNO;y
Q=== 1
NO, / 2,4,6-Trinitrophenol / Picric acid is formed.
b)Due to resonance, the lone pair of electrons on oxygen is not easily available for 1
protonation.
c)
Phenol %
Due to electron releasing effect (+1 effect) of methyl group/ phenoxide ion formed is less stable %
in cresol.
OR
(c) 2-Hydroxybenzaldehyde / 2- Hydroxybenzenecarbaldehyde. 1
SECTION E
31 (A) (a) (i)
OH
ZCHj—g—HL) CH_,‘—(lII:I—CHz—CHO — 2 s CH,~CH=CH—CHO

(i) CH3;CH2COOQOH + NaOH + CaQ + heat = CH,-CHs
i

(b) A = (CH3),CH=CHCHj3 / 2-Methylbut-2-ene
B = CH3CHO / Ethanal
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C = CH3COCHs3/ Acetone/ Propanone 1
OR
31 A= C3H;,COOC4Hy/ Butyl butanoate 1
B= CsH,COOH / Butanoic acid %
C= C4HyOH / Butan-1-ol %
C3H7CO0C Hqy+ dil.H,SO4 - C3H;COOH + C4HyOH 1
C4HsOH + Conc. Sulphuric acid + Heat->CHsCH,CH=CH, 1
C.HOH CrO3 / CH3COOH C.H,COOH 1
32 A) a)
emtonst T LTI SEEEEE 11/ ‘a
sp3d? , octahedral, paramagnetic :
b)
NicL) —— T =TT = 1= 1= 1=
LR EEE 1
sp?, tetrahedral , paramagnetic Yo x3
OR
32 B) a) (i) Aquacyanidobis(ethane-1,2-diamine) cobalt(lll) ion 1
(i) Tetrachloridoplatinate(ll) ion 1
(iii) Tetraamminechloridonitrito-O-chromium(lil)ion 1
b)
The arrangement of ligands in increasing order of field strength is called spectrochemical series
/it is an experimentally determined series based on the absorption of light by complexes with 1
different ligands.
A, < P, weak field ligand ; A, > P, strong field ligand / Weak ligand form high spin complexes 1
whereas strong field form low spin complexes. (or any other)
33
(A) (a) The cell reaction is
Sn(s)+2H"(aq)—Sn?"(aq)+Hz(g) !
0-059, _ [Sn2*] 1
Ecell = (B~ E%) - =108 {1rims
0-059 0-004
=[(0) = (=0-19)]-—=log {77z
= 0.14 - 0.0295log 10
=0.1105V 1
b) (i) overpotential of O, 1
1

(i) Number of ions carrying current per unit volume decreases on dilution
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OR

33

B) a) At anode:

Pb+SO4_2—>PbSO4+26—
At cathode:

PbO2+ SO42+4H*+2e-—PbS04+2H,0
Overall reaction:

Pb+Pb0O2+2 SO42+4H* —2PbS0O4+2H,0

b)

. 0-059 [Cr3+]?

Ecan = E%can - ! [[Cr2072—] [H+]14]

Ecell = 1.33 - 222 log (102)2/(102)( 1 X104 )"
= 1.33 -2 (54) log 10
=1.33-0.059 x 9
= 1.33-0.531

=0.799 V

V2

Va
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