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General Instructions :

Read the following instructions carefully and follow them :

56/1/1

()
(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=4mn x 107" 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 1023 JK~!
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1.

GO H oo 3T STIETT=T Hiek gem™
(A) e (B) =
(C) smfEfdd @m (D) e s AR Rt aerm

Sn**/Sn2* gm & ¢ AW seiadis fawa +0.15 V 3R Cr3*/Cr 3w & foru =g
—0.74 V 3 | &1 9 0N Aok Fare3it § GAfid geht Teh et b1 fmior i & | A
forva g

(A) +1.19V (B) +0.89V

(C) +0.18V (D) +1.83V

I ST 56 TshUf hIvf AT 3R Hefi vl 9o & e &t @ | Crdt 3me
(TTHTY] hHTeh : Cr = 24) T T=IshUT TTH Jeehi STl A 7

(A) 2.87 B.M. (B) 3.87 B.M.

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

3t KMnO,, §hTse ol HATa{Tehd ot &dl &

A) 8,0%# (B) S,0%#

(C) SO, (e (D) SO% ¥

[Pt(NH,),Cl,]*" 1 9&l [UPAC 7™ &
(A) SEURHSEEE AT (11)
(B) SHURHSEEANEATEH (IV)
(C) SHRUAHSEFANE I (0)
(D) TRUHHSEFNERIEE (IV)
ffcTRaa firRi o1 3o T2 o Tgd T H HafEd i -
CH s
() ,CH—CH,Br (i) CHyCH,CH,CH,Br (i) HSC—(lz— CH,
CH,

Br
EHETES
(A) (i) < () < (iii) B) () < (ii) < (iii)
(C) ()< (@) <@ (D) (@) < @{1) < (@)

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. In case of association, abnormal molar mass of solute will
(A) 1increase (B) decrease
(C) remain same (D) first increase and then decrease

2.  Standard electrode potential for Sn*"/Sn2* 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

3. 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

(A) 2.87 B.M. (B) 3.87 B.M.

(C) 3.47 B.M. (D) 3.57 B.M.
4. Acidified KMnO, oxidises sulphite to

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

(€©) SO, (D) SO%

5.  The correct IUPAC name of [Pt(NH,),Cl,] 2 is
(A) Diamminedichloridoplatinum (II)
(B) Diamminedichloridoplatinum (IV)
(C) Diamminedichloridoplatinum (O)
(D) Diamminedichloridoplatinate (IV)

6. 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 - (|J — CH4
CH; Br

The correct order is

(A (1) < () < (111) B) (1) < (@11) < (i11)

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

NNV NN
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7. e fgatmorieres gfwemom stfirfsran & 1o aTet Ufeshet daiTse  wftifera 8

(A) Tor=mE 1 gr (B) it forsror o1 o1
(C) Tomame =1 wiae= (D) &G 1 fmi
8. fTfafgadsraamed e smsa a2 ?
(A) C4H,OH >H,0 > ROH (B) C4H,OH >ROH > H,0
(©) ROH > C,H,0H > H,0 (D) H,0 > C,H,OH > ROH

9.  Wifter AT SHTES 1 CO,, 6 @1 AT i o TR IFA TAHTEH i T

T AT 37 2
(A) C,H.COOH (B) C,H,COOH
(C) CH,COOH (D) C,H.OH
10. TIUHTES I TUHH ¥ aialda s o T ged 3a0 1 2
(A)  H, = e

(B) Siefr NaOH # Br,
(C) ATl HIThHIE shi ITFEATT T STREH
(D) 3H LiAIH,

11. T=fefad o & M 91 A b < faw § 9 781 8 2
(A) I8 Th TeeoadE 2 |
(B) HI o 1% TH shid T Ig n-2F8 sHTT R |
(C) I8 REHE €9 1 T BT ¢ |
(D) I8 Rre-vdem aEiear g |

12. 3R S o foTu T < 975 forera o W@ T et W pe SaT 8, fifeh
(A) & YUHEIT < HRUT oA T hicll & |
(B) I 3cshH TRIERTT o 0T el @I <l # |
(C) I 3cshH TRTERTT o HRUT ST 9T ShidT 2 |
(D) & YTHT % HRT el W &l § |
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7. 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

8.  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,O0H > ROH

9. 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) C4H,OH

10. The best reagent for converting propanamide into propanamine 1is

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

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

11. 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.

12. 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

56/1/1 ~7 ~ P.T.O.



13.

14.

15.

16.

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

1T (R) BRI 3feRa foparm T 2 | 39 et % Wt I A g it (A), (B), (C) 3w

(D) # 8 FFH QAT :

(A) AR (A) 3R SR (R) SHT T 8 3T HROT (R), 1Mo (A) i T =men
HATR |

(B) FfrepYd (A) 3R %W (R) GHI HEl &, Tg %1 (R), AR (A) I wel
ST T L € |

(C) 3 (A) e, g BT (R) 7o € |

(D) (e (A) TTerd B, T 1T (R) HEI R |

FwET (A) @ [Cr(H,0)4]CL, 71 [Fe(H,0)4]Cl, BT Hhet o IETEI & |
SR (R) : g1 < 91 e Tef} fofilg U YR & 2 |

AR (A)  : Uonet 2ogel o Faoh M s H 5ed @ : RI> RBr > RCI > RF |
%I (R) : Ufehdl FIRISS, SMTES 3R SARIISEE & FaUHTS oI SAfuaew
ZEAHT SITel BISEIehTeH ohi o H sh1th 312reh 81l € |

AR (A)  : TAATS Bl TR HUTRITHIA T 3fereh BT 2 |
R (R) : TIATA § 37 ST BISSS oY BT 2 |

IR (A)  : TTREHA % il @l TTR{aR 9 90 SH 9T o-UHET 3T

Y19 HUTh 2Id 2 |
%11 (R) : JFrRTST WTehfereh ¥4 & UTC M aTe T 37l § L-fa=ma gran 2 |
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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) : [Cr(H,0)4]Cl, and [Fe(H,0)4]Cl, are examples of
homoleptic complexes.

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

14. 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.

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

methoxymethane.

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

16. Assertion (A) : All naturally occurring a-amino acids except glycine are

optically active.

Reason (R) : Most naturally occurring amino acids have

L-configuration.

56/1/1 ~9 ~ P.T.O.



17. (A) <RUI AT : 1+1=2)
(2) ISR-Feht H WHT UshHT, G S (HeTal) shl goiT § ol &I 2 |
(b) T X 3N ga Y i e W, aiomdf foeam &1 3Aas 0 & 91T 2 |
R et wsee % Fam & fore weobr o1 oo gefar & ? g9 X 3R Y
1 et o w1 319 19 T T v ST s 2

COCH)
(B) Teeaefi 1 aftita o | USee & 99 # Forcas fome & 68 TR &1
et ST 8 7 T I T | 2
18. Tr=ferRaa vamates wvfientor w1 quf ua wgfora shifse 2

(a) 2MnOj(aq) + 10I (aq) + 16H"(aq) —>

(b) Cr,02 (ag) + 6Fe?*(aq) + 14H (aq) —>

19. T 3T 37U A & b TUACT hl JoT H Soiicealss AT ArTe SISl §

HAferer JAfTTsRamsiicr A v SAfITsRaT=iicr BT 7 3791 STR T8 hifs | 2
20. frm=ferfea e sgswn srfufsran @ A 3 B & ggam i 1+1=2)
() CH,CH,c1-NaCN, , H/Mi 5

NaNO/HCL ~— CgH;NH,

() CoHNH,—g—Zoo—> A—2

21. D-ThIS I FATTREd TR oh T IR i T EH arelt TR faRaw :

1+1=2)
(a) HCN
(b) Br, S
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SECTION - B
17. (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

18. Complete and balance the following chemical equations : 2

(a) 2MnOj(aq) + 10I (aq) + 16H"(aq) —>

(b) Cr,02 (ag) + 6Fe?*(aq) + 14H (aq) —>

19. Would you expect benzaldehyde to be more reactive or less reactive in

nucleophilic addition reactions than propanal ? Justify your answer. 2
20. Identify A and B in each of the following reaction sequence : 1+1=2)
() CH,CH,c1_NaCN, , H/Mi 5

NaNO/HCL ~— CgH;NH,

() CoHNH,—g—Zoo—> A—2

7

21. Write the reactions involved when D-glucose is treated with the following
reagents : 1+1=2)

(a) HCN
(b) Br, water

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



22. A H T (HIeR ge99H = 180 g mol™)) & T =1 #@¥[@s 100.20 °C B |
36! foerM o fearp <1 TomT &L | O % fog, K, 3R K, A (e s
1.86 K kg mol~1 3 0.512 K kg mol1 & | 3

23. (a) T i gmemsC 3
() AT o I JTRTH T BT 90
(i) U o Terepd- 3taee 1 vum fFrm
(b) = feu T E° WA %1 ITANT ShTd g, S SHIT fo Herror Tkl o foTq WATg <6l
g T AT % FoIT H -1 98 8 3T AT |
fanmng: By y =-2.36V,
Eg2ipy=—0.14V,

Ep 2/, = —0.44V

24. i3 ANGRAT 300 K W 20 fie § 50% 9o & 9t & 3R gl arfafskn 350 K @
5 forte T 50% ot &t St 7 | fe =g srfufsran wem wife <At & ot afsraror St Y o
HIT | 3
[R =8.314 J K1 mol!; log 4 = 0.602]

25.  3d GshuoT $uft o dcd 39 YR KU TU & 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn
frafafiga 1 s dfve

o

M** /M
(b) <HIF T dcdl +2 TN HTEAT H Teh Toed I & I T 2
(¢) ZnZ* <19 TEH Bd &, F91 2

(a) HRFIE T STETYRT &Y § €T 8, 1 2
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SECTION - C
22. A solution of glucose (molar mass = 180 g mol™!) in water has a boiling
point of 100.20 °C. Calculate the freezing point of the same solution. Molal
constants for water K; and K, are 1.86 K kg mol~! and 0.512 K kg mol!

respectively. 3

23. (a) State the following : 3
(1) Kohlrausch law of independent migration of ions and

(1) Faraday’s first law of electrolysis.

(b) Using E° of X and Y given below, predict which is better for

values

coating the surface of iron to prevent corrosion and why ?

Given EX2+/X =-2.36V,

Bz = —0.14V,

E =-0.44V

[o]
Fe?'/Fe

24. A certain reaction is 50% complete in 20 minutes at 300 K and the same
reaction 1s 50% complete in 5 minutes at 350 K. Calculate the activation

energy if it is a first order reaction. 3

[R =8.314 J K1 mol™!; log 4 = 0.602]

25. 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

(a) Copper has exceptionally positive EM2+/M value, why ?

(b) Which element is a strong reducing agent in +2 oxidation state and
why ?

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

56/1/1 ~ 13 ~ P.T.O.



26. (A)

(B)

27. (a)

(b)

28. (a)
(b)

(©)

56/1/1

Freferfaa T Safufsran = fofe Tg@ diFTeet 3G hl T sAEd : (1+1+1=3)

H, - CH
©/02 o Br%w\‘)
(a) ClI
©\ +HBr ——?
(b) CH,
H
(¢) HO-H,C

Jrean
MY hY TGN DT ? (3x1=3)
(a) FARISSI bl STEh - H

(b) WHH B 1-A=SIUH T

(c) 2-SHISYeA hl &2-2-31 H

TrefcRaa AlehT ol 37k FIATH o TGd THH T LI L 1+2=3)
(CH,),NH, CH,CH,NH,, CH,CH,0H

FTTRE | € Yoo o T HHTiord TEieht ST :

Q) R gt WAl @ Mfsee AfemTse Geeivor ¥ T8 S S EehT |

(i) THTES, UHIHT <hl GoIT 3 ¥ &TRehIT 21d 2 |

Tehd T 3R forehd WIEH § 1 3T @ 2 1+1+1=3)
frfefaa 5 & & a1 T SdRUze § 2

TR o ST o oI STRERN faeifim i ar g ?




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

CH, - CH
©/ . ?  Bry, Heat . &
(a) ClI
©\ +HBr —— ?
(b) CH,

OH
(¢) 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.

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.

28. (a) What is the difference between native protein and denatured protein ?
1+1+1=3)
(b)  Which one of the following is a disaccharide ?
Glucose, Lactose, Amylose, Fructose
(¢)  Which vitamin is responsible for the coagulation of blood ?

NNV NN
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Frefafiaa wom wehtor s wem 7 | aftese o eayEes ufen 31 feu e et & 3w
gt |

29. TEmEfe JAfufeRam w1 o =1 a1 Ui $h1S TH | AT i Higdl | HH! AT TG hi
TigaT # gfg o &9 § e fohan Sar @ | Saffsran 1 9 sfirenreht 61 wehfd, iRt
ST HigaT, qIHH, IS <hl U, STfiemrent & o Smhet 31X wehrer o 3uferfa W
ot omtar 8 1 safforan o1 o Stfirenies <At Tigar @ €Y weiftia giar 8 | 9 e sara @
Top arfirfora =1 o igar vg) W R Rt & e W sAffshan o1 o areaa | fei s
], S 55 TEmTeHes T @ <@ T B | 9 fam sifirefaa # stfirenrent o wigar i i
& I k1 FffsRar hT HIfe a1 a1 & e wen iy stfufsear 9§ wor o9 et
Tfiafis <t e S Tt JTfufshan ara= o % foTe ek | wege i &, rfufsean
1 STIfoeEhdr shaed 2 |

ﬁﬁﬁ?—ﬁﬁiﬁ'{w:
() (1) dofaRerue®Tg? 1+1=2)
(i) Sfeer srfufsran o1 afenfyg i |

(b) o feorTeh T T ST AT WWTE Tl & ? 1
3reraT
(b)  3TfvereRar sheeT wfies stfufshanai @ fote & i ey Bt & Srefes wife wmefies
R St STTsRaT GHT o TTT TR BT 3 2 1
() I XHY H SR et swife i semiaehl & 8T gt 8 | Jfg X =l @igar
@ T R S AT Y o fmior g o A o R e g8 2 1
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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

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



30. S~ 9@ ¥ I8 OH THg % Joa AlshIv THIF o HRUT BT JTEHT & Soiagi-
g sifufsramd <a € | If6 OH g o— 3 p— feufdli M soidei oca &t
ek wgr 8, 3Efey OH &g et 3 3 Fidwes gien 8 | Ugm-dwa gormgiant
yferemaa Srfrferan o 3eTetor U | U 7 | ek gy hiFTet <t wmfee gor 1 gregifadd
g 1 AT eurfa W ufeegss g o ST & | 98 Ush 9T {2 S hHidl <
AT} I o ToTQ STgerd shi ST 2 |

Fraforfaa wei & s s
(a) oI BIGT & 98 WiFTeT 1 O 3Tk shar @ 7 2

@) Br,/CS,

(i) ¥ig HNO,
(b) WM 1 Wi ST & AT T8 2T & 2 1
(c) ohIF T Th YocA 37 8 : ThiFToT 31aT shidier 2 ol €I | 1
3reraT
(c) T~ Fffshan § o= ool 3cd1e T [UPAC 9 forg | 1
g -§

31. (A) (a) THfaRed & foiw gw rfufsran fafew qem 298 K W 8«1 &1 e.m.f.
giteferd shifTe B+2=5)

Sn(s) | Sn2* (0.004 M) || H* (0.02 M) | H,(g) (1 Bar) | Pt (s)

(g : By o, =—0.14V, E% gy ) p, = 0.00V)

NNV NN
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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)

(b)
(©)

(©)

31. (A)

56/1/1

What happens when phenol reacts with
(i) Bry/CS,
(i) Conc. HNO4

Why phenol does not undergo protonation readily ?
Which is a stronger acid — phenol or cresol ? Give reason.
OR

Write the ITUPAC name of the product formed in the Reimer-

Tiemann reaction.

SECTION - E

(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) | Hy(g) (1 Bar) | Pt (s)

n?*/Sn

NNV NN

~ 19 ~ P.T.O.



(b) Tr=faRad o Hro R

31. (B) (a)

(b)

(i) E°#AHI % AUR W, O, 1 TWIE W Jod B =M, Wl Tt
NaC! & foea 39eeq # Cl, 79 g B @ |

(i) TIHW TR CH,COOH 1 =Tershdl 4 &l I 2 |
YT

e RS Sl o ITANT < GRH B aTel] UHIS 3R h1S HATHIHATE 3R
ESECIBIERIRSCE (2+3=5)

0.01 M K,Cr,O-(aq), 0.01 M Cr3*(aq) 3 1.0 x 104 M H*(aq)
Iard e Tt o fore fawa Y momT R |

-t afferan 2

Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0()
3N 9o gorele fawa E° = 1.33 Ve man 2 |

[feam @ - log 10 = 1]

32. (A) Tm=afaRea s s : 5

56/1/1

(a)
(b)

(©)
(d)

(e)

ot Srershor IS heteh I Tebed T RIS 7

Yoo forife shi 3ufedfa § Co2* M & Co3* # Aiaefiehd &1 a1 7 |
[aTam] & Co = 27]

[Co(NH,)4] [Cr(CN),] EFet GRI fehH SehTX 31 HHTSISAT GR1Tg STl @ 2
[Ni(H,0)4]?" #1 faete g0 @i g1 @ s [Ni(CN), ]2~ 1 foerM
TR BIaT 8 7 (Ni shl T0HTY] T = 28)

Fr=feiRaa d%pet o1 TUPAC W foifaw

[Co(NH,),(CO,)]CI



OR
31. (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]
32. (A) Answer the following : 5
(a) Low spin tetrahedral complexes are not known.
() Co?" is easily oxidised to Co®" in the presence of a strong ligand
[At. No. of Co = 27]
(c) What type of isomerism is shown by the complex [Co(NHj)]
[Cr(CN)g] ?
(d) Why a solution of [Ni(H,0)4] 2t is green while a solution of
[N1(CN) 4]2‘ is colourless. (At. No. of N1 = 28)
(e) Write the IUPAC name of the following complex : [Co(NH,).(CO,4)]CI
OR
NNV NN
56/1/1 ~ 921 ~ P.T.O.

(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.



32. (B)

33. (A)

33. (B)

56/1/1

(a)
(b)

(©)

(b)

2+2+1=5)
[Fe(CN) 4]* 1 HehlUT Udl Freehly SFegR e |

(9] §=AT : Fe = 26)

Fig PtCl, - 2NH,; AgNO,  |1Y SANSRAT T8l hLaT 7, 1 $Heh1 g &1
&0 2

Frefafad suma =t (2+3=5)
() A E-2-34

(i) STUHTSeh 37T 8 T

aTfoeres g C,H, , ATl Toh Tesh A SIS 3T98ed T 3 it B 3R C
o1 figor < | A B eeTenss Hien qdie adm @ 3 gy 3t

NaOH forer % & o s1ffeman sear & | Aiftes C Wi wherr 78 <1 &
Aferd STRISI®M o411 2 | Aiffes A, B 31 C <hl ug=a shifvu |

YT

T hIel(eh AlfiTeh (A) (30 T CgH | 0,) i T FeHNH I+ b A A
T Hich HETadcIh 3 (B) 3R Teshigiad (C) T g7 | (C) I shifHeh
3Tt % H1Y TR0 S T (B) ST 3 | fosiefientor 0 (C) s3¢-1-349 a1 @ |
(A), (B) 3R (C) =! Tg=THT T Bffelfd ARITsRIT3T o fou Temafes aeietr
fafte | 5




32. (B) (a) What is meant by ‘Chelate effect’ ? Give an example. (2+2 +1=15)
(b) Write the hybridization and magnetic behaviour of [Fe(CN)6]4_ i

(Atomic number : Fe = 26)
(c) If PtCl, - 2NH; does not react with AgNO,, what will be its

formula ?

33. (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
33. (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

56/1/1 ~ 93 ~
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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
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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.
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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
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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 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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MARKING SCHEME 2024-25
CHEMISTRY (Theory)- 043

QP CODE 56/1/1 MM: 70
Q. No Value points Mark
SECTION A
1 (A) 1
2 (B) 1
3 (B) 1
4 (D) 1
5 (B) 1
6 (C) 1
7 (C) 1
8 (A) 1
9 (A) 1
10 (D) 1
11 (C) 1
12 (D) 1
13 (A) 1
14 (B) 1
15 (C) 1
16 (B) 1
SECTION B
17 (A) (a) Due to high pressure inside the pressure cooker, higher is the boiling point and 1
faster is the cooking.
(b)
Negative deviation %
Temperature increases. %
OR
17 (B)
Same composition in liquid and in vapour phase and boil at a constant temperature. 1
Maximum Boiling Azeotrope Y
68% HNOs + 32% H,0 (Or any other correct example) (Percentage can be ignored) %
18 (a) 10I" + 2MnO, + 16H" —» 2Mn** + 8H,0 + 51, 1
(b) Cr,0,” + 14 H" + 6 Fe* 5 2 Cr”* + 6 Fe* + 7 H,0
19 e Lessreactive,
e 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 groupis | 1
reduced in benzaldehyde due to resonance.
20 (a) A = CH3CH,CN ; B= CH3CH; CH2NH: x4

(b) A = CgHsN*,CI ;

OO
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21 CN 1
@ CcHO HeT
~SOH
HCN |
(CHOH)y ———— (CHOH),
CH,OH CH-0OH
(b) CHO COOH
| Br,/H,0 |
(CHOH), — —  (CHOH),
| 1
CH,OH CH,OH
SECTION C
22 Ty of glucose solution = 100.20°C
ATy =Ty-T%
=100.20°-100°C=0.20°Cor 0.20K 2
ATb = Kb .m A
m = 0.20 = 0.390 mol/kg
0.512
AT, =Kp.m v,
AT; = 1. 86 K kg/mol x 0.390 mol/kg
AT; =0.725K
: 1
Freezing point of solution
= 273,15 =10.725
=272425K Vs
Or-0.725°C
23 (a) (i) The 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.
(ii) The amount of chemical reaction which occurs at any electrode during electrolysis by a 1
current is proportional to the quantity of electricity passed through the electrolyte.
(b) ‘X’ is better, as X has more negative electrode potential than Fe / X has more oxidation Y, %
potential than Fe.
24 _ 0.693
1/2= k
0.693 R .
ki= o - 0.03465 / 3.465 x 102 min™ 1
ko= 2°%% =0.1386 / 1.386 x 10! min't %
T, - T,
ogl2 - _Ea 2 %
k, 2.303R| TT,
0.1386 Ea [350-300] %
0.03465  2.303 x8.314 [350 X300] :
log 4 = Ea [50]
084 =To1s [350 x300]
Ea =24209 J mol? or 24.209 k) mol? (Deduct ¥ mark for no or incorrect unit) 1
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25 o " 1
(a) Its high AH and low ﬂ‘"F‘iH .
(b)
Cr v
Cr®* (d*to d?) / stable half-filled ty level ’
(c) Fully-filled d-orbitals hence no d-d transition / due to the absence of unpaired electron. 1
26. (A) (a)
Br
@)\CHS 1
o
(b)
Br
CH,
1
(c)
oy
HO
1
OR
26 (B)
(a)
) 2 Hs
o Ethar 1
(=
(b)
peroxide
| Naly
CH3 CH2 CHZ 1 Acetone
(c)
1
I i vy Hthanalic KON
:‘Ilt—('ll—tllz—llh—_\——i 1
CHy=CH=CH—=CH, + Hi3r
(or any other suitable method of conversion)

27 (a) (CH3)2NH < CH3CH2NH, < CH3CH,OH 1
(b) (i) aromatic halides do not undergo nucleophilic substitution with the anion formed by 1
phthalimide.

(ii)
QO : O
Al I 1

+
~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.
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28

(a)

Native protein Denatured protein
Three-dimensional structure is intact. Three-dimensional structure is destroyed. 1
Biologically active Biologically inactive

(Or any other one correct difference)
(b) Lactose
(c) Vitamin K 1
1
SECTION D
29 (a) (i) Slowest step. 1
(ii) Series of elementary reactions / 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
Brz in CS Br
2 2.E
273 K + !
Br
/ 2-Bromophenol and 4-Bromophenol is formed.
(i)
OH OH
O,N, NO, 1
Conc. HNOg
E—
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
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SECTION E

31
(A) (a) The cell reaction is
Sn(s)+2H"(aq)—Sn?* (aq)+H2(g) 1
0-059, _ [sSn2*] 1
Ecell = (E°c~E°)- > log [HT:.].z
0-059 0-004
=[(0) = (=0~ 19)]-—~log (77
= 0.14 - 0.0295log 10
=0.1105V 1
b) (i) overpotential of O, 1
(i) Number of ions carrying current per unit volume decreases on dilution 1
OR
31 B) a) At anode:
Pb+S042—PbS0+2e- V2
At cathode:
PbO,+ 804_2+4H++26——>Pb804+2H20 Y
Overall reaction:
Pb+Pb0,+2 SO42+4H* —2PbS04+2H,0 1
b)
— o 0-059 [Cr3+)?
Ecen = E%cer - ——log [[Crzo72—] [H+]14] 1
Ecell = 1.33 —%59 log (102)2/(102)( 1 X104)" 1
= 1.33 - 22 (54) log 10
=1.33-0.059x9
= 1.33-0.531
=0.799V 1
32 A)a) The orbital splitting energies are not sufficiently large for forcing paring of electrons. | 1
b) In the presence of strong field ligand, d” is converted into more stable d®
configuration / Strong field effect stabilises higher oxidation state. 1
¢) Co-ordination isomerism. 1
d) [Ni(H20)6]** has unpaired electrons whereas [Ni(CN)4]* has no unpaired electron. 1
e) Pentaamminecarbonatocobalt(lll) chloride 1
OR
32 B)(a) The higher stability of complexes involving chelating ligands as compare to 1
complexes having non-chelating ligand.
Example: [Co(en)s]** (or any other correct example) 1
(b) d?sp?, diamagnetic 1+1
(c) [Pt (NHas)2 Cly] 1
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33

A) @) )
T A

I -
2cH,—C—H—2" > CH;—CH—CH,—CHO ———> CH;—CH=CH—CHO
(i CH3CH>COOH + NaOH + CaO + heat = CHs-CHs
1l

(b) A = (CH3),CH=CHCHj5 / 2-Methylbut-2-ene
B = CH;CHO / Ethanal
C = CH3COCHSa/ Acetone/ Propanone

OR

33

A= C3H;,COOC,H,s/ Butyl butanoate

B= CsH,COOH / Butanoic acid

C= C4HyOH / Butan-1-ol

C3H;COOCsHq+ dil.H,SO4 - C3H;COOH + CsHsOH

C4HsOH + Conc. Sulphuric acid + Heat->CHsCH,CH=CH;

CrO3 / CH3COOH
C:HsOH —— C;H,COOH

Y

Y
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