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A) 1% KCl (B) 1% ™
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

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

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

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

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

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

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

(viit) 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.

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

(x) Use of calculator is not allowed.

SECTION A
Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. With increase in atomic number, the melting point of transition metals :

(A) first increases and then decreases
(B) increases continuously

(C) first decreases and then increases
(D) remains constant

2. Which of the following aqueous solutions will have the highest osmotic
pressure ?
(A) 1% KCl (B) 1% glucose
(C)  1%urea (D) 1% CaCly
3. A conductivity cell usually consists of two :
(A)  Copper electrodes (B)  Platinum electrodes
(C)  Zinc electrodes (D)  Iron electrodes

AAAAAAAAAANAANAANA,
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T hife TR o TTT [n[R] 3T 99T o 7eT AT0i@ H @ e § 9 shia-8t
227

+k
A) +k (B) 2.303
-k

frefefad & & S-91 E, % S 7961 398 Al Sl dared SI0pstt o S99 A
frefia s e 2

_Ea

A a
= RT

(B) e la/RT

(C) e"‘ Ea/RT

tE,

D
) RT

ST T Wi [Co(NHy)glCly 3 @12t AgNO, foretem st sifrerr & faféra foram smerm 2,
e AT AgCl o HIeT Sl TEATE -

A) 0 B) 3
(C) 6 D) 4

feferfad Sciiueehdl B & shiF-|T Sy2 31fuferam & Ut watfere sifufsramefia g 2
(A) CHy-CHy-1I

(B) CHj3- CH,- Br

(C) CH3-CH,-Cl

(D) CH3-CHy-F
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4, Which of the following is the slope of the first order reaction in the plot of
[n[R] vs. time ?

+k
A k B
A+ (B) 2.303
-k
C) -k D —_—
(C) (D) 2.303
5. Which of the following represents the fraction of molecules with energies

equal to or greater than E_ ?

— Ea
(A) RT

B) e Ea/RT

C) e Ea/RT

+E
D —a
(D) RT

6. The number of moles of AgCl precipitated when excess AgNO3 solution is
mixed with one mole of [Co(NH3)glCl3 is :

A) 0 B) 3
(C) 6 D) 4
7. Which of the following haloalkanes is most reactive towards SN2 reaction ?

(A) CH3- CH,-1I
(B) CH3- CH,- Br
(C) CHs-CH,-Cl
(D) CH3-CHy-F

56/7/3 #5# P.T.O.
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11.

12.

srfufsrar

@ OH + NaOH (aq) —)@ O Na* + %HZ (g)

(A) ST (B) 3erEH
(C) 3ITAT (D) IwIyHf

Tt |is HNOg % |rer 1ffsha shteh s 2 -
A) afafafers s (B) Tufsher a7t
(C)  Ssligeh 37 (D) fTe 37t

Ui BTggISH Bothe 453 — 473 K T TRH i W (FfaiRad o & siH-61 7e7
3ITE & & H ST R 2

(A)  2-UHHIS=ST TR 3Tt

(B)  SvsfiAl Gewhiieh e

(C)  2-UHHIESIIgeh 3TFcA
(D) GchAfTH 37

freafafga vHiat 4 @S- FOUeE 3T wdHifsr KOH & 919 TH foht St ot
SATFATIATES ol -4 78T aall & ?
(A)  CHg - CHy - NH, (B)  CH, - CH ~CH, - NH,

CH,

(C) (CH3-CHg)3N (D) QNﬂz

faarfim By R Ffr @ s o R
(A)  HUS TS

(B) sl

(C) 33 fagror (Fredifem)
(D)  wiEUfSE 6 FESTR

56/7/3 #6#
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8.

@— OH + NaOH (aq) —)@ O~Na* + %Hz (8)

10.

11.

12.

56/7/3

The reaction

suggests that phenol is :

(A)
(®)

Phenol reacts with conc. HNOg to form :

(A)
©)

Basic

Acidic

Salicylic acid

Benzoic acid

Amphoteric

Picric acid

Phthalic acid

Anilinium hydrogen sulphate on heating at 453 — 473 K produces which
of the following as a major product ?

(A)
(B)
©)
(D)

2-aminobenzene sulphonic acid

benzene sulphonic acid
2-aminobenzoic acid

sulphanilic acid

Which of the following amines does not give foul smell of isocyanide on

heating with chloroform and ethanolic KOH ?

(A)

(®)

(A)
(B)
(®)
(D)

CH3 — CHy — NH,

(CHg — CHy)3N

Convulsions

Beri-Beri

Fissuring at corners of mouth and lips (Cheilosis)

Muscular weakness

CH; — CH - CH, - NH,

(D) @— NH,

Deficiency of vitamin B4 causes the disease :

P.T.O.



ElrE
&

v G 13 § 16 % fo1g, 1 e 1oT 18 § — 6 T ot AfIemeT (A) To1 TER
HROT (R) ST 3ifehd To641 7131 8 | 37 9941 & @&t I 41 3w 70 @il (A), (B), (C)

31 (D) ¥ & gAaRe ST |
(A)  ANTRYE (A) 3R FRT (R) ST Tl € 3 HRT (R), AR (A) hT T&l
ST AT S |
(B) AU (A) R FRU (R) IHT €T &, T R (R), ARAA (A) T Gt
ST T AT R |

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AT (A) TIed &, T R (R) W&l 2 |

13. &I (A): oSSR R p-ACGHIA T WO TSI T R o
foRaT ST TeRaT 2 |
FROA(R):  JAHATVIR BZGISH AT & ST o-TTE2 b 9T gRT aTisad
B2 |

14. 39T (A) : S TS & fog m S i qorr # 3 ST 7 @ st

SRS BT 2 |

FRU(R): A9 H Jhg o QT STeredie 718 T e | feretar sredi 2 |

15.  3fepe (A) : TS 1 gt § Cr T Tom TR T 0 Bl © |
FNT (R) : fSfeh Ueh STHSHHU T © |

16. 37fFYT (A) ; T C e st A wivg 1= forar st aehaT 2 |
FRU(R):  Tqaits C et foaerr & 7R 9 o |y Sedisid o ST g |

Qs g

17. (&) AR B za fuf¥m fore S w am # g gria € | 7% teee fom @ forg wehR
T forare & ST 2

@) Teerrameft firyror o6t gt STTEER ST gereh T ALY foRam ST HeRaT € 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) : A mixture of o-nitrophenol and p-nitrophenol can be
separated by fractional distillation.

Reason (R):  o-nitrophenol is steam volatile due to intramolecular
hydrogen bonding.

14.  Assertion (A) : Aquatic species are more comfortable in cold water than
in warm water.

Reason (R):  Solubility of oxygen gas in water decreases with increase
in temperature.

15. Assertion (A) : First ionisation enthalpy of Cr is lower than that of Zn.

Reason (R) : Zinc is a non-transition element.

16. Assertion (A) : Vitamin C cannot be stored in our body.

Reason (R): Vitamin C is water soluble and excreted in urine.

SECTION B

17. (a) A and B liquids on mixing show rise in temperature. Which type of

deviation from Raoult’s law is there and why ?

(b) Why can azeotropic mixture not be separated by fractional

distillation ? 2

56/7/3 #9# P.T.O.
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18.  ifufrer oy sifvaerar sae wmufie sififrmetl w @ At @ s sifufsrer wife

STefiyeh Ue Sfeet T bt ot SAfRamatt o ry et 7, /i 2 2
19. DNA 3R RNA % sit=r at it faiftag | 2
20. () THFA [Pt(en)yClyl?* 1 TUPAC 7 foifiau | 30 det & 36 safirdia
TG T HTET SHIST ST avT STl ¢ | 2
FroraT

@ () FEaRad SwegsH AR g fafe
q-—de.J-J-I'\Iv-IOhIﬁT-IdIOhIﬁIcfd(III)Orc'iI{ISS
(i) HFA [Co(NH3)5(NOy)ICly & &4l @HE™d &1 [UPAC ™

Sicey 1+1=2

21. AUy iR faeemae sifirfsrar 3 ufe s stfrfsramstier i € € 2 teudat
o STl et d-feurfaat oT TSl (— NOg) @g sht Suféurta Ieh! ATfsertrtt SfaweemaT
rferferamatt o wfer stfrfsramefierar T @it ser ot 2 2 2

Qg T

22. (F) HHE: A H YT 4 1 AW ARG | 36 A F TS R FAE WEH
et ATt foafay Ster a8 ST A graT | 3

HAYAT

(@) = FHINY 6 NaCl % Scitd foea & ford-sTaeed 8 $elie W/ Hy 9
IR T Cly, T ISl i Bt 2 | wuy afufsra fafaw | 3

(femmn®: By, . =—271V, By om,=— 083V,

E =+136V, E° - +1.23V)

Cl,/2C H+/0,/H,0

23. 0-3 g UEifesh vt (Aol E59HM = 60 g mol 1) 30 g =i & Hiei W femies &
0-45°C T T8 BT © | afe 78 foeem § faa arman &, d st ot wfawrd o
fteRferd I | 3

(femm T R« s % fTT K = 5-12 K kg mol )

56/7/3 #10 #
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18. Why is molecularity applicable only for elementary reactions and order is
applicable for elementary as well as complex reactions ? 2

19. Write two differences between DNA and RNA. 2
20. (a) Write the IUPAC name of the complex [Pt(en)2012]2+. Draw the

structure of geometrical isomer of this complex which is optically

inactive. 2
OR

by Q) Write the formula of the following coordination compound :

Pentaamminecarbonatocobalt(IlI)chloride

(ii))  Write the IUPAC name of the linkage isomer of the complex
[Co(NH3)5(NO2)ICls. 1+1=2

21. Why are haloarenes less reactive towards nucleophilic substitution
reaction ? How does the presence of nitro (-NOy) group at ortho- and
para-positions in haloarenes increase the reactivity towards nucleophilic
substitution reaction ? 2

SECTION C

22, (a) Write the name of the cell which is generally used in inverters.
Write the reactions taking place at anode and cathode of this cell,
when it is in use. 3

OR

(b)  Explain why electrolysis of an aqueous solution of NaCl gives Hy
gas at cathode and Cl, gas at anode ? Write overall reaction. 3

(Given : ENa+/Na= -271V, EHQO/Hz =-083YV,

E; _=+136V, E° =+ 123V
Cly/20- =+ * THY0,mH,0 )

23. 0-3 gof acetic acid (Molar mass =60 g mol_l) dissolved in 30 g of benzene
shows a depression in freezing point equal to 0-45°C. Calculate the
percentage association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5:12 K kg mol 1)

56/7/3 #11 # P.T.O.
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25.

26.

27.
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Afvae g9 C4Hol &1 F13 A (A), ST T e Ufcshal 3ass @, Ueehiared]
KOH & @ 31fufsrar sies Aifies (B) a1 & | Afires (B), HI & @t rfufsrar st
AR (C) 3T & ST (A) T qHEE € | ST (A), I $oR 6T 3Ufefd § Na 91q &
HATITHAT LT &, T I8 A (D), CgH g I 2, ST 39 A & F & S n-sgfew
ATEES i Gifsam & gy JARfRaT § s9a1 2 1 (A), (B), (C) 31T (D) i gL=[d
fafaw | Tamafie Tt faRaw st A (A), Uehiatelt KOH & ary tfufswa

FATE |

TR 31T 9T, NyO5 (g) o T2 ahife & ardier foraier (31aere) W fefafaa siiwe

Artd g
2N205 (g) —> 2N204 (g) + 02 (g)

4. qd/s gﬁ?aﬁﬂamn

1 0 05
2 100 0-625
31 feerien afterfera Shifsia |

[feam T 2 : log 2 = 0-3010, log 10 = 1]
D-wefeid o6l ffctiad o @mer sfufsran fafta

() HCN @) Brysa (M
Frefefaa srfirferare & Iaumel it @A ferfla
OCH,
(%) [:::::]/// +HI ——
OH
@) + ¥ig HNO3 ——

MgBr
H*/H,0
) + HCHO — 2,

#12 #
E—

3

3x1=3

(CH3CO)90
3x1=3
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24.

25.

26.

27.

56/7/3

A compound (A) with molecular formula C4Hgl which is a primary alkyl

halide, reacts with alcoholic KOH to give compound (B). Compound (B)
reacts with HI to give (C) which is an isomer of (A). When (A) reacts with
Na metal in the presence of dry ether, it gives a compound (D), CgHjyg,

which is different from the compound formed when n-butyl iodide reacts
with sodium. Write the structures of (A), (B), (C) and (D). Write the

chemical equation when compound (A) is reacted with alcoholic KOH.

The following data were obtained during the first order thermal

decomposition of N9Os (g) at constant volume :

2N205 (g) —> 2N204 (g) + 02 (g)

S.No. Time/s | Total Pressure/atm
1 0 0-5
2 100 0-625

Calculate rate constant.

[ Given : log 2 = 0-3010, log 10 =1 ]

Write the reaction of D-Glucose with the following :
(b)

(a) HCN

Write structure of the products of the following reactions :

OCH

Bry water (c)

3
(a) ©/ +HI ——

OH

(b)

+ conc. HNO3 ——

MgBr
H*/H,0
(c) + HCHO — 2,

#13 #
E—

(CH3C0)50

3Ix1=3

3Ix1=3

P.T.O.



ElrE
&

28.

fFrfertiad o s s 3x1=3

() SSiesh STEet ShISel-hded SAffshar e daT € |

(@ HCN % "asH & 9fd CH3CHO & et # HCHO 3ifess sAffsmamsiiar
FATE |

(M) FHEE(cTh 3T ¥ ATEH O % 1Y HIa 8 W TG F HRO Wq
RIS oA eTh TR 3h STl hH B ST =TT, T §Heh Torodid I8 SFrerell ohl
FET AT S |

Qs Yy

HFIIRE ST FE-SATITRT I & | % %l SAYa% T1eT 3R 13T 71¢ J¥1 % I Frg |

29.

56/7/3

foreea &= faaid (CFT) Sueesas Al o foemm sl o1q wamy/sme &
d-aherehi 2l STl ol g o T foreeet et o gwrd (feTmreei st fofg STrarst 7
U 3o G e THTE) 0 SATRTNA & | ofet foreae &t oo gefet foreeet &t o d-sherehi
o faares @ fafv= setegifen famame Ired Bid € | Sqehershiy SeelisH Edl o foatem
H, d-eTeh! SRl foraTes STeHThIT T ¥ FH BT 2 |

eyt & s difsr
(®) CFT % MR T, §HAST foh Fepet [Ti(H0)g]Cly T T BT & | Hopel
[Ti(Hy0)g] Clg T TRE A UX T BT § 2 FHR0T AT | 2
[ ORETY] ShHTR : Ti = 22 ]
@ () freadaFfaueasiwre? 1
AYAT

@) () A, 3R P (T I F AER T, AT T & FTs 3R goA &=

forTTee o we 8 S Ehd & 2 1
(M) T TR IeheTeh i Hee Tl 8 i aE ST § 2 1
m# ANNANAANAANAAAAANAANNAY
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28.  Give reasons for the following : 3x1=3

(a)  Benzoic acid does not undergo Friedel-Crafts reaction.

(b)  HCHO is more reactive than CH3CHO towards addition of HCN.

(¢)  Vinyl group directly attached with carboxylic acid should decrease
the acidity of corresponding carboxylic acid due to resonance, but
on the contrary it increases the acidity.

SECTION D

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

29. The Crystal Field Theory (CFT) of coordination compounds is based on
the effect of different crystal fields (provided by the ligands taken as
point charges) on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. In tetrahedral
coordination entity formation, the d-orbital splitting is smaller as
compared to the octahedral entity.

Answer the following questions :

(a)  On the basis of CFT, explain why [Ti(H9O)glClg complex is
coloured ? What happens on heating the complex [Ti(H90O)glClg ?

Give reason. 2
[Atomic no. : Ti = 22]
b)) @ What is crystal field splitting energy ? 1
OR

(b) (i) On the basis of A, and P (pairing energy), how can you

differentiate between a strong field ligand and a weak field
ligand ? 1

(¢c) Why are low spin tetrahedral complexes rarely observed ? 1

ANANAANAANAANAAANAAAANAANNA
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30. UHN YN UHTSS, THISE, dASS, TSl AN, HTME § Sdl & | A BIggIe SATeeH
vafdfa et & e s ifess or wenfera @9 ¥ | ek Wi § seeE @,
Bifem qom H-strsie SRk Wifess geit foamrent  feenfua smifm aame &
TTRICE STTe] &Rl b THTII s & | Ufeshet UHIA ST shl JoiT el &eh
T E | WS TR Tpfa F FROT, TRAT b W1y AR ek AIur ST ¥ |
UerergUsITaT T, Trusias agg, faf yer & arfeafiEt grr sfoeenfid
foRT ST W TR BTSe, GaHTssS, hiFTel S U 9T © |
frefefaa yet % s e

31.

56/7/3

(%h)

@)

(M

M

(%h)

3 fAferfad o1 SUT=aToT 8 Tra= il ?

(i) TS 3T & A

(i) OISR ¥ 1-UHTSo

TR i qorT § Ul T pKy, AT 3Tfe i 2

()  FHIRad i S foead o 3T AR |Hed o d6d g¢ FH
wﬂ@m#ﬁﬂ;

CH; - NH,, (CHg)oNH, (CHg)3N

STaT

Gi) Fafafaa sfufsrmd A it B i g=qmd e .
Fe/HCl HNO,

CgH5NO, s A RS i B

Qs g

(i)  CgHyoO 30T T T i3 e AT (X) @ W it
T fafsr= Turer 2wt Wkl @ | SHeRT Tedksh TL=HT SIHTST AT I8
I) Kl etfrfshar geriar 2 |
(II) 3T IAMRHF T IR AT & 3T 368 Teh forled FHe 2 |

(III)  GHTcHe STASIGE THeor adr g |

#16 #
E—



(ORI
-th%:

30. Amines are wusually formed from amides, imides, halides, nitro

compounds, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and H-bonding factors influence the stability of the substituted
ammonium cations in protic polar solvents and thus affect the basic
nature of amines. Alkyl amines are found to be stronger bases than
ammonia. Amines being basic in nature, react with acids to form salts.
Aryldiazonium salts, undergo replacement of the diazonium group with a
variety of nucleophiles to produce aryl halides, cyanides, phenols and
arenes.

Answer the following questions :

(a) How can you convert the following ? 2
(i) Ethanoic acid to methanamine

(i1) Propanenitrile to 1-aminopropane

(b)  Why is pKj, value of aniline more than that of methylamine ? 1
(c) 1) Arrange the following in increasing order of their basic
strength in aqueous solution : 1
CH3 - NHy, (CH3)9NH, (CHg)3N
OR
(c) (i1))  Give the structures of A and B in the following reaction : 1
Fe/HCl . HNO,
CgH5NO, — A 573K B
SECTION E

31. (a) (i) An organic compound (X) having molecular formula C5H;¢O
can show various properties depending on its structures.
Draw each of the structures if it :
D shows Cannizzaro reaction.
(IT) reduces Tollens’ reagent and has a chiral carbon.

(IIT) gives positive iodoform test.

56/7/3 #17 # P.T.O.
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@)

(%)

(i1)

frfafaa 9 afeafaa sifyfermn fafag 2
() FAHET ==
(II)  sere Affsram

HAAT

fafaiaa gei & ST i 5x1=5

(1)

(i1)

(iii)

(iv)

(v)

(1)

(ii)

T o B THUH I shi HLEHT SHTEY |

QHflhTeIsEe # a1 — NH, 698 8ld &, W had T — NH, 998 &
QHfiehTeISTI forter H g BIaT @ | SROT AT |

3T TSHTET T EUTHUT 3-BTgg IR og et H 8l {Fa= shil ?
frefeRaa gfertor =i qof hifse -

OH
@ CrO,
25 7

1w 3eurg ferfa S/&7 AfcTeh 317eT sl NHg o 91 STTHTRRA &t o

q9=ITd Yool TLH fohaT STaT 2 |

25°C W f=feritad @t &1 fa a1, o (emf) ufiepfera Sifse 3
Zn(s)|Zn%* (0-1 M) [|H* (0-01 M) | Ho(g) (1 bar), Pt(s)
(fenmng: B, 2, =-076V, Ej ., i, = 0-00 V, log 10 = 1]

e w1 ferrd-staee w1 fidig fom saRe | 1 9 Crp0,% &
Cr™* ¥ s1qer % forg B o wet & forera o foherft Ao smeash €2 2

AT
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32.

56/7/3

(b)

(a)

(i1)  Write the reaction involved in the following : 2
(D Clemmensen reduction
(IT) Etard reaction

OR
Answer the following questions : 5x1=5
1) Draw structure of the methyl hemiacetal of methanal.
(ii)  There are two — NHy groups in semicarbazide. However only
one is involved in the formation of semicarbazones. Give
reason.
(iii) How will you convert ethanol to 3-hydroxybutanal ?

(iv) Complete the following equation :

OH

CrO

(v)  Write the final product formed when phthalic acid is treated
with NHjg followed by strong heating.

1) Calculate the emf of the following cell at 25°C : 3
Zn(s)| Zn2* (0-1 M) [|H* (0-01 M) | Hy(g) (1 bar), Pt(s)

[ Given : EZn2+/Zn =—076V, E2H+/H2 =0-00V,log10=1]

(i1) State Faraday’s second law of electrolysis. How much
electricity is required in terms of Faraday for the reduction
of 1 mol of Cr2072_ to Cr°* ? 2

OR

#19 # P.T.O.
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@) frafaies g & sa i
1)  KCl% 0-20 M e & Ireiehdm 248 x 1072 S ecm™* & | 36 HIeR
ITeAhdT U TSRS AT (o) T URehard ShifsTT |
[ mn g : X(OKJ,) = 735S em? mol !

o _ . 2 -1
}”(Cl‘) =76-5S ecm” mol ]

(i) frferRad ¥t o faw A, G° ufterfera Fifse
Mg(s) + Cu?*(aq) — Mg?*(aq) + Cu(s)

IERIRIRIE E;wg -237V, E° = +034V

2 /Mg~ Cu?*/Cu

1F = 96500 C mol 1]

(iti) FeRll W Tor® JeRT o1 U © 2 € Yoo Wl shl UG JAfereh TTwehrdl i
g2 2+2+1=5

33. & () Tafated s Frordim:

(D " * faQ B, 6 SR RS 3, S

E} 0 g2 SO SHTCH & | 1
(II)  VfefeTre SATRTERT0T STTEATST T Teg T S ¢ | 1
(ITI)  EEHH0T a7 o I oo a1 8 | 1

(i) Trfafad smafiss wie s qof i :
I 5803 +2MnO, +6H' — 1
I) 2MnO, +H,0+I  — 1
aTraT
I ANANAANAANAANAAANAAAANAANNA
56/7/3 # 20 #
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(b)  Answer the following questions :

1) The conductivity of 0-20M solution of KCI is
2:48 x 102 S em™. Calculate its molar conductivity and
degree of dissociation (o).

[Given : }»EKJ,) =735 S cm? mol !
A . =1765S em? mol 1]

(C17)

(ii))  Calculate A,G° of the following cell :
Mg(s) + CuZ*(aq) — MgZ*(aq) + Cu(s)

[Given : E - 237V, E =+ 034 V

[©) (o)
Mg?t /Mg~ Cu?*/Cu

1 F = 96500 C mol ]

(iii) What type of cell is mercury cell ? Why is it more
advantageous than dry cell ? 242+1=5

33. (a) (1) Account for the following :

(D The E. value for manganese is highly negative,

MnZ+/Mn
whereas E ., 2+ 1S highly positive. 1
(II)  Actinoids show wide range of oxidation states. 1
(ITI) Transition metals have high melting points. 1

(ii)) Complete the following ionic equations :

(I  5S05% +2MnO, +6H" — 1
I 2MnO4 +HO+1 —— 1
OR

56/7/3 #21# P.T.O.
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@) fmfatad gw=T & s di 5x1=5
(i)  3d 2oft % I q o AT FTATS, AT 1 ST Tt ekl S= 2 |
(i) KMnO4 3R KoMnO, H & HH-HT SRR & 3R i1 2
(i)  TRIS ST T I3 Teh TR e |
(iv)  UTRICTHTSE 3Eh & 3T qIefre HiHe s sHmd 2
(v)  ESHHOT Tl ohl Soeral STaefiehor STareeratl shl Tt i H wef3tiia
T STUET TS ST ST Tk sl el & 2
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(b)  Answer the following questions : 5x1=5

(1) Name two elements of 3d series for which the third
ionisation enthalpies are quite high.

(i1))  Out of KMnO,4 and KoMnOy,, which one is paramagnetic and
why ?

(iii) Write any one consequence of lanthanoid contraction.

(iv) How do you prepare potassium manganate from pyrolusite
ore ?

(v)  Why is the ability of oxygen more than fluorine to stabilise
higher oxidation states of transition metals ?

56/7/3 #23 #



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024-25
SUBJECT NAME CHEMISTRY (Theory) -043
(Q.P.CODE 56/7/3) MM: 70

General Instructions: -

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

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

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

The Marking scheme carries only suggested value points for the answers

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

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

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

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

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

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

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

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question Paper) has
to be used. Please do not hesitate to award full marks if the answer deserves it.
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Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day and
evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects (Details
are given in Spot Guidelines).This is in view of the reduced syllabus and number of questions in question
paper.

Ensure that you do not make the following common types of errors committed by the Examiner in the past:-
e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

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

Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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

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

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

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

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

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

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head 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 56/7/3 MM: 70
Q.No Value points Mark
SECTION A
1 A 1
2 D 1
3 B 1
4 C 1
5 B 1
6 B 1
7 A 1
8 C 1
9 B 1
10 D 1
11 C 1
12 B 1
13 D 1
14 A 1
15 B 1
16 A 1
SECTION B
17 a)
Negative deviation yA
Because A-B interactions are stronger than A-A and B-B interactions Y
b) Because of same composition in liquid and vapour phase 1
18 Because molecularity of each elementary reaction in complex reaction may be different 1
and hence meaningless for overall complex reaction
whereas order of a complex reaction is experimentally determined by the slowest step in its 1
mechanism and is therefore applicable for both.
19 DNA RNA
Double stranded Single stranded 1+1
Sugar is deoxyribose Sugar is ribose
Thymine base is present Uracil base is present
It replicates It does not replicate
(Any Two)
20 a) Dichloridobis(ethane-1,2-diamine)platinum(IV) ion 1
- _| 2+
en/_\\" Flt /E\BH
\_,// & N 1
OR
20 i) [Co(NHsz)s(COs)]Cl 1
ii) Pentaamminenitrito-O-cobalt(lll) chloride 1
21 -Because C—X bond acquires a partial double bond character due to resonance/ sp? 1
hybridized carbon of C-X bond leading to shorter bond length (Or any other suitable
reason).
-Nitro group withdraws the electron density from the benzene ring and thus facilitates the attack
of the nucleophile on haloarene / -NO, group being electron withdrawing stabilises the 1
intermediate carbanion.
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SECTION C

22

(a) Lead storage battery
Anode:  Pbis] + 50,%(aq) - FPb50,(s) + 2¢
Cathode: PbO,[s] + 30, (aq) + 4H (ag) + 2" — FbS0O, (s] + 2H,0 (1)

OR

22

(b)Because at cathode the reaction with higher value of E° is preferred and therefore, the
reduction of H,0 to H; gas is preferred

whereas at anode water should get oxidised in preference to Cl™ (aq), however, on account of
overpotential of oxygen, oxidation of Cl to Cl, gas is preferred.

NaClaq) + H,0(l) - Na'[aq) + OH'jag) + %H,[g) + '4CL,(g}

23

ATg=iKgm

K, = ow, x 1000
AT, =
: M, x w,

i1X512X0.3X1000
60 X 30

0.45=

[ =0.527

q=i
“1/n-1

05271
T o1/21

a= 0.946 or 94.6% (Or any other suitable method)

(n=2)

Y

%

%

%

24

A=
CH; — CH— CH;,

CH4

B=
CHy — €= CH,

CHij

I

CH; — CH — CH;

CH;y
D=
CH;CH CH,CH; CH CH;

CH; CH;,

LOH{alc)
CHy— CH— CHy— | —HWOB ooy —c=CH, , K1+ H20

CHs CHy

%

%

%

Y
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25

2N,05(g) — 2N,0,(g)
Start t =0 Pi atm 0 atm
At time ¢ (Pi - 2x) atm 2x atm

Pi= Pi— 2x +2x +x = Pi+x
X== Pt- Pi
Pa= Pi - 2X
= Pi- Z(Pt- Pi)
=3P,—2 P,

2.3
t

Where pi=0.5 atm,
Pa= 3pi-2pt
=(3X 0.5)-(2x0.625)
=0.25atm

2.303 O.5atm
- } -
k 100s OF'O.ZD atm

o= 230310 P
fe

A

_2.303
o0 s

=6.93X103%s*

x0,3010

0, (g)
0 atm
X atm

26.

a)
CN
CHO cHL
] HeN QOH
(CHO), Xy EHOH),

CH,OH (IJH,OH

b)

CHO COOH
(CHOH), Zrvater, (t::HOHJ..
{':HpH CH,0H

c)

gHo -8
(CHOEH], -Acctic anhydride {CH—D—%—CH&
|

CH,OH | I

27

CH,-0-C-CH,
O
a) CHsl +

b)

OH
O,N NO,

NO,

CH,OH

5|Page




28 a) Because the carboxyl group is deactivating and the catalyst aluminium chloride (Lewis acid) 1
gets bonded to the carboxyl group.(forms salt)
b) Because carbonyl carbon of HCHO is more electrophilic than CH;CHO/ due to +l effect of 1
methyl group/ steric effect of methyl group, CHsCHO is less reactive.
c) Because of greater electronegativity of sp? hybridised carbon to which carboxyl carbon is 1
attached.
SECTION D
29 a) Due to presence of one unpaired electron in t;; which gets excited to ey / Due to 1
excitation energy ty; '> &gl it gives colour. (d-d transition)
When heated, water is lost therefore crystal field splitting does not occur and it becomes | 1
colourless.
b) The energy required to split the degenerate d-orbitals into two sets of orbitals (t.g and 1
eg). /The difference of energy between the two sets of d-orbitals t,g and eg due to the
presence of ligands in a definite geometry .
OR
b) (ii) Ao < P, weak filed ligand
A, > P, strong field ligand YB+¥
c) Because the orbital splitting energies are not sufficiently large for forcing pairing
/ Due to low crystal field splitting energy. 1
30 a) (i)
NH:, Heat
CH;C00H ——————a CHCONH;
1
Bra™aOH
CHyNH-
(ii)
H./Pt
CH-CHAC=N —— CH-CH~CH-NH, 1
(or by any other method)
b) Aniline undergoes resonance and as a result the electrons on the N-atom are less 1
available for donation.
C) (I) (CH3)3N < CH3NHy< (CHg)zNH 1
OR
C) (II) A= CeHsNHz ; B= :C5H5N2+C| Y%+ Y
SECTION E
31 (@) (i)
(1) (CHs)sC-CHO 1
(I
CH; © 1
! I
Hy¢ —CH—CH —C—H
(111) CH3-CO-CH,CH,CH5
(ii) 1
™ Zn-Hg ™
C=0 CH, + H.,O
yd HCI o 2 1

(1)
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(I

CH, CH([OCrOHCL), CHO
s, H,O"
+ Cr0,Cl, ———

OR

31

(b)
i)
H 0
™, " F
i’ \"m'H_;
ii) Because semicarbazide undergoes resonance involving only one of the two - NH; groups,
which is attached directly to the carbonyl-carbon atom.

i)

H

cro
i =2 CH, CH-CH, CHO
I

32

(a) (i)
0-059, _ [zn?*]
ECeII = (EOC_EOa) T, log [H+].2

0-059 01
=[(0) = (=0-76)]-——log 0012

= 0.76 - 0.0295 log 103
=0.76 —0.0885
=0.6715V or0.67V (Deduct % mark for no or incorrect unit)

(i) The amounts of different substances liberated by the same quantity of electricity
passing through the electrolytic solution are proportional to their chemical equivalent
weights.

6F

OR
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32

(b) (i)

A =5 X 1000
2.48 X 1072
A, = —————x1000
0.2

=124 S cm?2 mol-!
.I4..'i‘l = -;l'\- K"‘ + .»:]l.rl_

=73.5 +76.5
=150 S cm2 mol-1

o =—
“'m

_ 124

150

=0.827
(11) EOen= EO%athode™ KO anode
=0.34-(-2.37)
=2.71V

A rGOZ 'nFEocell
=-2X 96500 X 2.71
=-523030 Jmol?! or -523.03 kdmol!

Y

Y

Y

Y

Y

Y

%

%

(iii)

Primary cell Y2
Maintains constant potential throughout its usage/ longer lifespan Y2

33 (a) (i)
(1) Because Mn?*is more stable than Mn3* due to extra stable half-filled d® configuration. 1
(1) Due to comparable energies of 5f, 6d and 7s orbitals 1
(111) Due to the involvement of greater number of electrons from (n-1)d in addition to the ns 1
electrons in the inter-atomic metallic bonding.
(ii)
(1) 580;" +2Mn0, + 6H' —> 2Mn™ + 3H,0 + 550" 1
0 2MnO, + H,0 + [ —> ZMnOQ; + 20H + 10y 1
OR
33 b)

(i) Mn, Zn, Ni, Cu ( any two) Y%,V
(ii) Kz2MnOs, due to presence of one unpaired electron %,V
(iii) Similar radii of 4d and 5d series elements/ similar properties/ difficulty in separation of 1
lanthanoids (or any other relevant consequence)
(iv) It is prepared by fusion of MnO, with an alkali metal hydroxide and an oxidising agent / 1
IMnO, + 4KOH + 0, - 2K,Mn0, + 2H,0
(v) because of the ability of oxygen to form multiple bonds with metal 1

8|Page




9|Page



. by
Heho1 511 2094 -

AR I ( STl )
G et q;fd%i; 56/7/3
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Q.No <“der] 77@%’ Mark
REXE:
1 A 1
2 D 1
3 B 1
4 C 1
5. B 1
6 B 1
7 A 1
8 C 1
9 B 1
10 D 1
11 C 1
12 B 1
13 D 1
14 A 1
15 B 1
16 A I 1
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20

1+1

(=S 3 )
OO0 0 r A\
(=) 5\&3,@1\&& ld\HLL’S—?:”vl/l 6'51’#16‘!)@!&‘%’1 Ll/ 1
a ——*24«
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20

HaT

).) [CO(NHs)s(C%x)]U
u) wej@&&ﬂ«i-ﬂsvga O- m(ltodﬁ"\@

21

AR C-x A B ZiiAl AN B IO "an:zT— ?E’J
h AFdC \-_?lg_’E /Q—X T@G% S"’ é:EM-edO\tGH
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o T RS e WE )
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i \?3@ — No, 4—?43\9, :Hcr_ucm d«\secﬁwcﬁ céx

3124'! cd y\ce\ow c\/\Qd\“

qQue, 3\

22

you)

s
_35\? ?g—a:.tu\qd/\ Zjdé

Anode: Ph(s) + SO.“' (ag) — PbSO,(s) + 2e”
Cathode: PbO,[s) + SO Z‘(aq] + 4H'(aqg) + 2¢” - PbSO, (s) + 2H O

22

5.0 99 A 0\ d
3a) d2a)kh NS QO Fheadh E = dl@faaml;bfzuéﬁ |
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d%ﬁ - )j‘_ ) 9
A AT EWT € B 5@1@}0 0 "S_CQ)G"‘
At S géaal eI eiE“& Q
c_"&f “JQ%\;‘E" Sh el = e JE] |
O%\M\ 5‘1 Wdl ot 14 v:,mg ,qQH W:?GFW SR 3_(%%,
R o FNI0| O am Clyeg)on TR 3 S S 2 €
NaCliaq) + H, O[I} ~ Na“ {ag) + OHaq) + ‘/&Hzlg] + '/E».C]z(g} ]
23
ATe=iKgm
o7 KK, x 1000
‘ M, x w
{X512X0.3X 1000 1
0.45= 60 X 30
i=0527 %
-1
a= 1/n-1 %
0.527-1
BV (n=2) "
o= 0.9_46 015_-94.6% o C A .
(2idl T3 s 9344 E%i\ )
24 A=
CHy = CH = CHy — |
l Y
CH;
B=
CHy — (l“ == CH,
CHgq ;
C= %
T
i
CHy = CH =~ CHy
|
Chiy %
D=
CH;CHCHLCH CHCHG
CH; CHy %
CHy e CHowm Oy o | e OHOIERD oy ?mmz + Kl » H20
(!}{g CHy
1
25 2N,04(g) g IN,0(8) v Oy
Start t = O Pi amm 0 atm O atm
At time ¢ {Pi - 2x} atm 2x atm X atm
P=Pi— 2X +2X +X = Pi+x
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X== Py P;

pa= Pi—2x
= Pi- Z(Pt- Pi)
=3P -2 P,

2. 3031 g
pn
Where pi=0.5 atm,
Pa= 3p-2p:
={3X 0.5)-(2x0.625)
=0.25atm
_ 2.303

100s
_2.303

=

o 0.5atﬂ1
"0. 25 atm

xo 3010

-*-6.93X103s1

26.

a)
CN
C e
HO CH on

(CHOH]. KN, HOH),
CH,OH &1,0H

b)

CHO COOH
LY

(cuom‘ .B__i, (?HOHL

CH,0H 0’@ CH,0H

c)
CHO ¢

CHO ;
Cr-0-cecHy,

|
(CHOH), ex—%
CH,O EEH\E | i
Ha.;‘__————- CH,~0-C-CH,
2115

27

a) CH3| +

b)
OH

ON NO,

NO;

c)
CH,0H

. ) =c)

28
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30 [(Gh) )
NH;s, Heat
CHUOOH  crmmmmssmomomie £HCONH;
1
imgan
CH:NH,
(ii) . Q — 1
Ho/Pt ( E?& Y 3\'5 B2
CH-CHCN ——CH-CH-CH-NH, Siler 1
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