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General Instructions :

Read the following instructions carefully and follow them :

(V)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

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

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

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

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

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

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

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

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

56/7/2

16x1=16

Among the following outermost electronic configurations of transition
metals, which one shows the highest oxidation state ?

(A) 345 4¢2 B) 3d°4s!
() 3d° 4s> (D) 3d° 4s2

Which of the following solution in water will have the lowest freezing

point ?
(A) 1% KCl (B) 1% glucose
(C)  1%wurea (D) 1% CaCly

#3# P.T.O.
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Ap= N —ANC

freferfiga & & sH-Hf aumar o 2 2

(A Ap= Ap SC—1 B) Ap=Am SWC— 0
©) Ap= Am ST C—> D) Apy= Am 58 C—> JA
fadfta shife srfuferan & for 3 feeiar K Fr sFE 2

@A) st (B) molLls™t

(C) mollLs™! (D) mol2Ls™!

fefafiad #§ & ®H-A1 E, % SUR A9aT 309 Sl Sl ol A0S o 33 bl
Tt a8 2

_Ea

(A) RT

B e Ea/RT

©) e Ea/RT
ey
RT

STe T 1A [Co(NHj),Cl,|C1 % €191 AgNO,; forera =t srfersrr o farfera o strar
2, a9 raafud AgCl & Al T ST 8

A 1 B 0
) 2 D) 3
Ufoehel FIHNIES o HIITT o ToAC Haliad [ s am &

(A)  TheherargT arfufsran

(D)

(B) wameH Ifshar
(C)  TreARR Affsham
(D) T AR
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3. Kohlrausch gave the following relation for strong electrolytes :

Ap = Am —ANC

Which of the following equality holds true ?

(A Ap= AmasC—1 B) Ap= AmasC— 0
(C) Ap= AmasC—> o D) Ay= AmasC— JA
4, Unit of rate constant ‘k’ for a second order reaction is :
&) s (B) molL s
() mol 'Ls™ (D) mol 2Ls!
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) BT

6. The number of moles of AgCl precipitated when excess AgNOg solution is
mixed with one mole of [Co(NH3),Cl,]Clis :

A 1 B 0
C 2 (D) 3

7. The synthesis of alkyl fluoride is best carried out by :
(A) Finkelstein reaction
(B) Swarts reaction
(C) Sandmeyer reaction

(D) Wurtz reaction

56/7/2 #54# P.T.O.
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11.
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srfufsraT R — OH + HCI ﬂ RCI + HyO H, UhITal oh! SATTshaTeiierar
HT S FH FTR 2

(A) 1°<2°<3°

B) 2°<1°<3°

(C) 38°>1°<2°

(D) 1°>2°>3°

BT, Bro STt o AT STTISHAT ohieh ST © -

(A)  2,4-STEFHEIGHIA
(B)  2-SHIhHA

(C)  2,4,6-ZTSSNHIENTA
(D) 4-SNHIGHA

ST Ufoohdd STRAISIES o TR ohl STHIHRT o Grer ATRRA foram Smar 2, 9« ure
3_("11?{%:

(A)  wrfires G
(B) e ufm
(C) et Wi
(D)  WHHT =T fsor

s THIT X fearent 21fyenter o ey SMfehaT ohtar & 9T 9Ted ScdTe &R § 3Afao
HECIED G

(A) (CHg)y-NH (B) (CHj3)3N

(C) CHj3- CH,- NH, (D) @— NH,
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10.

11.

56/7/2

ZnCl,

In the reaction R — OH + HCl ——=— RCI + Hy0, what is the correct

order of reactivity of alcohols ?

(A)
(B)
(C)
(D)

Phenol reacts with Bromine (Bry) water to form :

(A)
(B)
(®)
(D)

1°<2°<3°
2°<1°<3°
3°>1°<2°
1°>2°>3°

2,4-dibromophenol
2-bromophenol
2,4,6-tribromophenol
4-bromophenol

When excess of alkyl iodide is treated with ammonia, the product

obtained is :

(A)
(B)
©)
(D)

Primary amine
Secondary amine
Tertiary amine

A mixture of amines

An amine X’ reacts with Hinsberg reagent and the product obtained is

insoluble in alkali. The amine X’ is :

(A)

(®)

(CHg)g — NH

CH3 — CH, — NH,

(D) <:}F—NH2

P.T.O.
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(A) T A
(B) o= B,
() faafmc
(D) fafim D

v BT 13 § 16 % fo1g, 31 e 12T 18 § — 8 e ot AfremeT (A) 7901 geR
HROT (R) SRT 3iferd To641 7131 8 | 37 9941 & @&t I 41 3w 70 @il (A), (B), (C)

3R (D) 9 & g AT |
(A) A (A) 3R FRU (R) I T&T § 3R HR0T (R), AR (A) i el
ST AT E |
(B) AN (A) R FHWOT (R) IAT HEY &, W FR (R), ANTHIT (A) 1 H&
T T FAT R |

13.

14.

15.

16.
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(C) AR (A) el ©, T 1T (R) T 2 |
(D) 3Af¥he (A) TTed 8, T 0T (R) Tt 2 |

TfHFTT (A) :

R (R) :

IR (A) :

FRI (R) :

TfIFTT (A) :

R (R) :

IR (A) :

FRI (R) :

0-TTEIIBHTA TR p-TTELIhHT o frsior sl aTdi=r STEa ST g9
forarT ST weRaT 2 |

ITRATV BEGISH AT o BT o-ATZZBIAT 9TT FRT TR
BT |

SIYR R H T Teh 1§ B ST 2 |
SI¥R e o IR SIS T FEreie HH 8 ST ¢ |

UfeeTTS 3T geardi-eh far=aman § erfa=rfirqand goia & |
Tz 2, 7 3R 14 =t & aftad wonfiea & &R g |

Head Ueh T e 2 |

2l TG SRTEAT H © Uoh Gt foerd H 9o Ufcoeerse 9ag < el
T




12. ‘Scurvy’ is caused due to the deficiency of :
(A) Vitamin A
(B) Vitamin By

(C) Vitamin C
(D) Vitamin D

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 steam distillation.

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

14. Assertion (A) : Cooking time is reduced in pressure cooker.

Reason (R): Boiling point of water inside the pressure cooker is
lowered down.

15. Assertion (A) : Actinoids show irregularities in their electronic
configurations.
Reason (R): This is due to varying stability of £ , £ and f*

configurations.

16.  Assertion (A) : Maltose is a reducing sugar.

Reason (R): One of the two glucose units can open to expose free
aldehydic group in solution.

56/7/2 #O# P.T.O.
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17.

18.

19.

20.

21.

22,
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Qs g

T3¢ | @ RurTerss fores O o 19T 8 2 Ueh 3eTetur ST | SkuTTereh forere
Y fore TR ohT Reearamefy sHar @ 2 2

(®) TFA [Pt(en)yCly]®" &1 TUPAC ™ fafeu | 30 s % 36 saifidia
TS 3hT FTHT SHTSE ST 0T STEUIh 2 | 2

AT
@ () FEaRed SweedsH AR w9 fafe
Pl ECACIEEACIEI U I E R IRES

(i) ®FA [Co(NHg)s(NOoICly ¥ swaft wWawd 1 IUPAC T
fetfeT | 1+1=2

I8 31 aarsy (e i3 f5-37ur STfsra som shife sremiaehl sTfvfsra st sgaeer
FA B | T IST AT | ToR T it sfufsranstt o shife 3T smfUaeRdt & W
TAF B § ? 2

T2Te o Hehi UHATE I U e o i<l aT 3 feThaT | 2

ST v faeerma siiifsran 3 ufe w0 strfsrmsiicr w4t €ia € 2 tedat
o STl et T-feurfat ot A8t (— NOy) @qe sht uf¥erfa Seht Arhsertrft sfcreemas
srfurferamatt o wfer stfrfsramefierar T o=t ST <t 2 2 2

RCLCRIT

faefafad & gea 3faw Tose hifse 3
(@)  AAF N SHETF AT 3T

@) UeIEE 59 3N D ETEe sy
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SECTION B

17. What is meant by negative deviation from Raoult’s law ? Give an
example. What type of azeotrope is formed by negative deviation ? 2

18. (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

b) 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

19. State a condition under which a bimolecular reaction is kinetically first
order reaction. Give an example. For which type of reactions, do order

and molecularity have the same value ? 2

20. Write two differences between Amylose and Amylopectin components of
starch. 2

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

substitution reaction ? 2
SECTION C

22, Differentiate between : 3
(a) Essential amino acids and Non-essential amino acids
(b)  Peptide linkage and Glycosidic linkage
(c)  Fibrous protein and Globular protein

56/7/2 #11 # P.T.O.
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23. f=faRaa & swror i 3x1=3
(F)  Ssligan T Whid-shaed ATIfsha I qar 2 |
(@ 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

JETIATR |
24, Tafafaa sfafsramet & el i @=Em fafay 3x1=3
OCH,
) ©/ +HI ——
OH
@) + ¥ HNO3 ——

MgBr
H*/ H,0
&) + HCHO ———=2

25. TR ARG W, NyOj (g) % T =hife o ardiy forie (319ere) W FefaRaa sifwe
T T 3
2N205 (g) —> 2N204 (g) + 02 (g)

*.H. TWA/s | P STe/atm

1 0 05
2 100 0-625
o7 feertish aftshferd shifsT |

[fem T g : log 2 = 0-3010, log 10 = 1]

56/7/2 #12 #
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23. Give reasons for the following :

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

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

3)(1:3

(c)  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.

24.  Write structure of the products of the following reactions :

OCH

3
(a) ©/ +HI ——

OH

(b)

MgBr
H*/H,0
(c) + HCHO — 27,

+ conc. HNO3 ——

3Ix1=3

25. 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 ]

56/7/2

#13 #
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217.

28.
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vk T C Hol &1 F13 e (A), St T Trafieh Ueshel 2aTse 2, Yeahmerel
KOH 3 @1 31Mfsham shteh Ak (B) IaT © | Ak (B), HI o |rer STRIfsham st
R (C) I@T & S (A) T GHERE 8 | I (A), I 5o 1 JURATT # Na 91q ¥
HATITSHAT LT &, T I8 AT (D), CgH g I 2, ST 39 A & e & S n-sgfew
sTrRiTeTgs 1 difeam & arr sifufshar & saT 2 1 (A), (B), (C) 3R (D) Y Gl
fafaw | Tamfe gt fafae st AifeE (A), TehEet KOH & @y stfifswn

FATE |

(F) HHRIC: O | TYEd H 1 AW R | 36 A 6 TS 3R e W EH
Freft srfferamd fofae Ster g ST g BT |

HYAT

(@) = FHIY 6 NaCl & Scitd foea & ford-sTaeed 8 $elie ” Hy 79
IR W Cly, T ISl it Bt © | wuy rfufsra fafaw |

(femmng: By, . =—271V, Ey om,=— 083V,
Eg) jo0- =+ 136V, E =+123V
Cly/201- =¥ * CH0,H,0 )

0-3 g VHifesh 3TFeT (1o Z549H = 60 g mol 1) 30 g Siwsiel # ier o femies o
0-45°C T TR BT © | Afe 78 forerem # feawr s &, a3t ot wiawrd €o
itehfora it |

(feam M ? : S % fofT K = 5:12 K kg mol ™)

#14 #
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26.

27.

28.

56/7/2

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), CgHyg,
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. 3

(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 : By ng=—271V, By o =083V,

E =+136V, E° =+123V)

Cly/2C1 H+/0y/H,0

0-3 g of acetic acid (Molar mass =60 g mol ™) 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)

#15 # P.T.O.
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29.

30.
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UHA T UATSS, THISE, 2AsE, TSl AR, A1 § St & | ¥ BIEgISH SAee
afdfa et & o g7 ofiferss or wefera @9 € | e Wi § seieE @,
Bifem qom H-3ATeie" R sk ge foemret o wfceenfua si—m aame &
TTIIcel AT &l bl T Xd & | Ufcshet THi SFHITET sht G H Jeiel &ieh
T ¥ | U e Tpfa % R, Tedt o Wiy ffshAT e ST STt © |
URCTETEUSITER e, STgusiam @, fafi= wehr o Fieruiim g sfaeerfua
foRT ST T U BeiTse, grMTsE, HiHTel SR U s1d & |
freferRaa gt & s s
@) T FEAfAiad w1 ST e T i ?

(i) TS T A

() USRS & 1-UHATIO
(@)  HIIAUHA T e H U 1 pK, W 3Tfeh &/ & 2
M () FEaRad H S foeed § TR AR amed o aed g R |

Frafierd i ;
CHz - NH,, (CHg),NH, (CHg)sN

3YAT
@M  Gi) Fefatad sitafen g A SR B &t d@t=ae dfe

HNO
CeHsNO, —Fe/HCL | 5 2> B

foreed & fgia (CFT) Suweedise i & formm sl grq aw /e &
d-#hezehi 2l STl ohl G O T foreeet &t o gwrd (feTmeet shi foig STrarst 7T
BU 3o FIT & THTe) O ST & | Jofed f5heeet &l oot geiet foheee &l o d-shefehi
& foaren & fafym soragifer formame o Bid © | SIqshereh i deeiier |l o foem
H, d-oheTeh! oAl foraTe STSCHAehI G 8 HH BT 2 |

#16 #
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SECTION D

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

answer the questions that follow.

29. 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 - NH,y, (CHg)9NH, (CHg)3N
OR
(c) (i1))  Give the structures of A and B in the following reaction : 1

Fe/HCl , , _HNO,

C6H5N02 —> 273K > B

30. 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.

56/7/2 #17 # P.T.O.
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frafafad yet & s difom
(#) CFT & 3MuR W, GHSASY foh et [Ti(Hy0)g]Cly T A7 g1elm 8 | Hped
[Ti(HyO )] Clg T TRE T UX T 21T § 2 SHR0T T | 2
[ AT ShHTe : Ti = 22 |
@) () T ar st ? 1
AT

@) (Gi) A, 3R P (T FE) F SAER T, AT T & TS 3R 3o &=

foTTTeg o wear 8 ST HL Thd & 2 1
(M T TR IsheTehid Hee Tl B i 3E ST & 2 1
Qs s
3. &) () 25°C W =faRad a4« &1 fa.am ot (emf) ufiepfera Fifse ; 3
Zn(s)| Zn%* (0-1 M) [|H* (0-01 M) | Ho(g) (1 bar), Pt(s)
(fenmng: E,) 2., =-076V, E ., i, = 0-00 V, log 10 = 1]

Gi) e @ frga-sreed &1 fid faw sawe 1 1 @ Cry0,% &
Cr®* # s7owre % fore e & wet  fogd ot fohe o st 22 2

YT

@) frafafied gt & e :

i) KC1% 0-20 M faer=m &t 1eiehdl 2-48 x 1072 S cm™ ! & | SGH WIeR
HTAShT Ual fR=ITST | (o) ST Tahetd shifsTg |

[feam g . X;KJr) =735 S ecm? mol ™!

o _ . 2 -1
}”(Cl‘) =76-5S ecm” mol ]

56/7/2 # 18 #
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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(H90)glClg ?

Give reason. 2
[Atomic no. : Ti = 22]
b) Q) 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
SECTION E
31. (a) (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 : E, 2+, =-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

(b)  Answer the following questions :

) The conductivity of 0.20M solution of KCI is
2:48 x 1072 S em ™. Calculate its molar conductivity and
degree of dissociation ().

a0 _ o 2 -1
[Given : X(K* )= 73-5 S cm” mol
o _ ] 2 -1
k(Cl‘) =76-5S cm” mol 7]
—_— ANANANAANANNAANAAANANANANNN
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(h)

)

(i) FeAfafed o & fofe A G° uftenfaa fifv -
Mg(s) + CuZ*(aq) — MgZ*(aq) + Cu(s)

[fearmare - E;v[g ~2.37V, E° =+034V

2+ /Mg Cu?*/Cu

1 F = 96500 C mol ]
(i) WeR O fohE YT T U © 2 I8 Y[ Wl shl STUET ARk ATWRIT

FT 9 2+2+1=5

G)  ffafaa & s dfse

(D ¥es & fag B, 6 S RO §, Sih
E} 0 g2 SO SHTCH & | 1
(II)  VfdreATTE TR STEETSTT T JE8 T ST & | 1
(ITI)  EEHHOT a7 o I Teieh a1 & | 1
() Trfafad smafes wte i qof Hifsa
I 58053 +2MnO, + 6H' — 1
(I) 2MnO, +H,0+1~ — 1
arera
ffcTRaa Jet o IR I ; 5x1=5

(i) 3d 2ft < 3 AT o AT FATSY SR T ST T bl 3= 2 |

(i) KMnOy 3R KoMnO, H & SIH-HT SRR & 3T i 2

(ili) IATIS AT 1 hig T g fafaw |

(iv) URIICTHISE 319 § 3179 TIefRrd Hie el s 2

(v)  EShHOT T3l 3hi Soaral SAToRTeRI0T STTETal shl Tl st H gt
T TUeT ARSI Y e STferen Rt Bl © 2
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(a)

(b)

(i1)

(iii)

(1)

(i1)

Calculate A.G" of the following cell :
Mg(s) + Cu®*(aq) — Mg>*(aq) + Cu(s)

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

o (o)
Mg?* /Mg ~ Cu?*/Cu”

1F = 96500 C mol 1]

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

Account for the following :

D The E;V[nz - /Mn value for manganese is highly negative,
whereas E 5, o, is highly positive. 1

(I)  Actinoids show wide range of oxidation states. 1

(ITI) Transition metals have high melting points. 1

Complete the following ionic equations :

I  5S03% +2MnO, +6H' — 1
I 2MnO4 +H,O+1I7 —— 1
OR
Answer the following questions : 5x1=5

(i)

(ii)

(iii)
(iv)

(v)

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

Out of KMnO4 and K9MnOy,, which one is paramagnetic and
why ?

Write any one consequence of lanthanoid contraction.

How do you prepare potassium manganate from pyrolusite
ore ?

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

- ANNANAANANAAANAAANANANA,
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33. (#) ()  CsHyoO Hi0ee: T AT i Hraiieh Alfireh (X) ST O 9 HLd
T fafire Torer Sw1t WohdT 8 | SHERT Teish ST STST AT I8
1)  FHfemr st amfar 2 |
(II) 3T STHHeh hl IR HLdT & 3N 300 T fohld e 2 |
(III) &FTcH TSI TEeTor 3aT & |
i) FrfaRea o aftafaa sifufwar fafe -
1) I I
ID)  3are Affsrar
AYAT
@) Frefiad st % W i 5x1=5
(i) B o uforeT gHieEiee it §=aT FTET |
(i) @HTwSSTES § 3 — NHy 898 8d &, W %ad Tk — NHy 998 &
QeffeRTeIsi forer & S 81T @ | o €1 |
(iii)  3AT9 QAT hT T 3-BTEG RIS H HH HFI~ L[ ?
(iv)  Trefcriad wefiereor st qof shifer

OH
@ CrO,
— 3, 2

(v)  3Afan 3camg feTfaT Sier Afcieh 377t sl NHg o 91 STTTshRA ot o
I geied TH foRar SIrar 2 |

N N NN
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(a)

(b)

1)

An organic compound (X) having molecular formula C5H;7O
can show various properties depending on its structures.
Draw each of the structures if it :

D shows Cannizzaro reaction. 1
(I)  reduces Tollens’ reagent and has a chiral carbon. 1
(ITT) gives positive iodoform test. 1
(ii))  Write the reaction involved in the following : 2
D Clemmensen reduction
(IT) Etard reaction
OR
Answer the following questions : 5x1=5

(1)
(ii)

(iii)

(iv)

v)

Draw structure of the methyl hemiacetal of methanal.

There are two — NH groups in semicarbazide. However only

one is involved in the formation of semicarbazones. Give
reason.

How will you convert ethanol to 3-hydroxybutanal ?
Complete the following equation :
OH

CrO3
—2 5 ?

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

#23 #
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Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024-25
SUBJECT NAME CHEMISTRY (Theory) -043
(Q.P.CODE 56/7/2) 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.
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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 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 56/7/2 MM: 70
Q.No Value points Mark
SECTION A
1 C 1
2 D 1
3 B 1
4 C 1
5 B 1
6 A 1
7 B 1
8 A 1
9 C 1
10 D 1
11 A 1
12 C 1
13 A 1
14 C 1
15 A 1
16 A 1
SECTION B
17 When vapour pressure of the solution is lower than expected from the ideal behaviour. 1
Example : chloroform and acetone/ HNO3 and water (or any other suitable example) yA
Maximum boiling azeotrope %
18 a) Dichloridobis(ethane-1,2-diamine)platinum(IV) ion 1
& “ 2+
Eﬁ/—\\\ Flt /—\en
& 7 'IJ:‘.I R 1
OR
18 i) [Co(NHs)s(COs)ICl 1
ii) Pentaamminenitrito-O-cobalt(lll) chloride 1
19 When one of the reactant is present in excess 1
Hydrolysis of an ester/ sucrose (or any other suitable example) %
For elementary reaction, which takes place in a single step. %
20 Amylose Amylopectin
Linear polymer of a-glucose Branched polymer of a-glucose 1+1
C;-C4 glycosidic linkage C;-C4 and C;-Cg glycosidic linkages
Water soluble Water insoluble
It constitutes 15-20% of starch It constitutes 80-85% of starch
(Any TWO)
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

a) The amino acids, which can be synthesised in the body, are known as non- essential amino
acids whereas those which cannot be synthesised in the body and must be obtained through
diet, are known as essential amino acids.
b) A linkage which joins two amino acids through -CO-NH- bond is peptide linkage whereas a
linkage which joins two monosaccharides through oxygen atom is known as glycosidic linkage.
c) Fibrous protein: parallel polypeptide chain structure / insoluble in water

Globular protein: spherical polypeptide chain structure/ soluble in water

a) Because the carboxyl group is deactivating and the catalyst aluminium chloride (Lewis acid)
gets bonded to the carboxyl group.(forms salt)

b) Because carbonyl carbon of HCHO is more electrophilic than CH;CHO/ due to +I effect of
methyl group/ steric effect of methyl group, CH3sCHO is less reactive.

c) Because of greater electronegativity of sp? hybridised carbon to which carboxyl carbon

is attached.
Oron
a) CHsl +
b)
OH
OyN NG,
NOy
c)
CH,OH
2N,05(€) — 2N, 0408) + Oy(8)
Start t=0 Pi atm 0 atm 0 atm
At time ¢ (Pi - 2x) atm 2x atm X atm

Pi= Pi — 2X 42X +X = Pi+x
X== Pt' Pi
Pa= Pi —2X
= Pi- Z(Pt- Pi)
=3Pi-2P;

2.303, . B

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

k:

k = 2.303 0.5atm
100s 0. 25 atm

_2.303
00s

=6.93X103s?

x 0.3010
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26.

A=
CHy — CH— CHy — |

%
CH+
B=
CH; — :|' = CH,
- CH; v
T
CHy — OH— CHy
CH, %
D=
CH;CH CHCH, CHOH,
CH, CH; 2
CHy — CH— CHy— | e > CH,— C=0CHy 4 KI + H20
CHy CHy 1
27
(a) Lead storage battery 1
Anode:  Phis) + 50,%(ag) — FbSO,(s] + 2¢ 1
Cathode: PbO,[s] + 50, (aq) + 4H (ag) + 2 — FbSO, (s] + 2H O (1} 1
OR
27 (b)Because at cathode the reaction with higher value of E° is preferred and therefore, the
reduction of H,O to H; gas is preferred 1
whereas at anode water should get oxidised in preference to CI~ (ag), however, on account of 1
overpotential of oxygen, oxidation of CI" to Cl, gas is preferred.
NaCliaq) + H,0(I} - Na'(aq) + OH {ag) + “%H,[g) + '4CL(g) 1
28
ATg=iKgm
1w, oxow = 1000
,”.-.I :|}': i b VA
M, = w
0.45= iX512X0.3X1000 1
60 X 30
[ =0527
%
_ i1
o= 1/n-1
%
0.527-1
o= 21 (n=2)
o= 0.946 or 94.6% (Or any other suitable method) y
2
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SECTION D

29 a) (i)
NH:; Heat
CHyCOOH —————= CH1CONH;
1
Br-MNaOH
CHyNH,
(ii)
H-/Pt
CH-CH,-C=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 < CH3NHx< (CH3)2NH 1
OR
C) (II) A= C6H5NH2 ; B= =C5H5N2+C| Y+
30 a) Due to presence of one unpaired electron in t;s which gets excited to ey / Due to 1
excitation energy t; 1> &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) A, < P, weak filed ligand
A, > P, strong field ligand Yo+ Vs
c) Because the orbital splitting energies are not sufficiently large for forcing pairing
/ Due to low crystal field splitting energy. 1
SECTION E
31 (a) (i)
. 2+]
Ecell = (E°-E°) '%Sgl()g [[f_lri]_z !
0-059 0-1 1
=1(0) = (=0-76)]-—~log (o7
= 0.76 - 0.0295 log 10°
=0.76 —0.0885
=0.6715V or0.67 V (Deduct % mark for no or incorrect unit) 1
(i) The amounts of different substances liberated by the same quantity of electricity
passing through the electrolytic solution are proportional to their chemical equivalent 1
weights.
6F 1
OR
31 (b) (i)

A =% %1000
¢ %
2.48 X 1072
Ay = ————x1000
0.2
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=124 S ecm2 mol-1
.'1..” = J’i.k:-r + j..{.l-
=73.5 +76.5
=150 S cm?2 mol-!

124
150

=0.827
(11) EOcen= Eathode™ KO anode
=0.34-(-2.37)
=2.71V

A rG0= 'DFEocell
=-2X 96500 X 2.71
=-523030 Jmol! or -523.03 kdmol!
(iii)
Primary cell
Maintains constant potential throughout its usage/ longer lifespan

Y

Y

Y

Y

Y

Y

Y

V2
V2

32 (a) (i)
(1) Because Mn?* is more stable than Mn*" due to extra stable half-filled d® configuration. 1
(I1) 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)
() 580, +2Mn0, + 6H —> 2Mn” + 3H;0 + 550," 1
) IMnO, + H,0 + [ ——> 2Mn0, + 20H + 10, 1
OR
32 b)
(i) Mn, Zn, Ni, Cu ( any two) Y%,V
(ii) Kz2MnOs, due to presence of one unpaired electron Y%,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
33 (a) (i)
(1) (CHs)sC-CHO 1
(I
1
CHy ©
[l
HyC —CHz—(C} —C—H
1

(1) CH3-CO-CH,CH,CH;
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(ii)

N Zn-Hg
C=0 —pjg> JCH, + H0
(N
(1
CH, CH(OCrOHCL), CHO
Cs, H,0"
@l + CroCl, —>=» @ _HO @/
OR
33 (b)
i)
H OH
N/
Ilf KIK'H-.

which is attached directly to the carbonyl-carbon atom.

i)

CI’D; dil, NeQ
CHCHOH ——» 2 CHy CHO ——m CH,—‘IZH—CH.—CHO
iv)
v)
(8]
I
C

ii) Because semicarbazide undergoes resonance involving only one of the two - NH; groups,
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Q.No ﬂﬁ‘ﬂ ,“@l@ Mark
(aVS di )
1 C 1
2 D 1
3 B 1
4 C 1
5 . B 1
6 A 1
7 B 1
8 A 1
9 C 1
10 D 1
11 A 1
12 C 1
13 A 1
14 C 1
15 A 1
16 A 1
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A ) CHsl+
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IT) CH,OH 1
25 2N, 0, () - IN,0,(8) + O,
Start 1= 0 Pi aim O atm 0 aum
At time § {Pi - 2x) atm 2xX atm ) X atm
Pi= Pi — 2X +2X +X = Pi+x
X== Pt- P;
pa= Pi— 2x
= P;- Z(Pr Pi)
= 3P| had 2 Pt
k=2303hg£i
t Ba 1
Where pi=0.5 atm,
pa= 3pi-2pe
=(3X 0.5)-(2x0.625)
=0.25atm
_ 2.303 og 0.5atm 1
100s 70.25 atm
_2:303 13010
s
=6.93X10%s? 1
26. A=
CHy = CH ~— CHj = |
‘ Y%
CH;
B=
CH; — == (H,
. CHy "
X
CHy o CH = (Hy
Gy %
D=
CHCHOHCH, CHOH
CHi; CHy %
CH; — THW iy — | —EOHED oy ey, k14 H20
CH, CHy 1
27 —_— N QJ—”_—__’ iﬁ_—LL—
T
A A AN an <) )
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Anode:  Pbis) + S0, (ag) — PbSO,(s] + 2¢
Cathode: PbO,(s) + SO,*(aq) + 4H'(ag) + 2¢ — PbSO, (s} + 2H,01)

ST

27

Y ]

) AN U2 ek E° T Sl 32 el
A MG 8 B soee Hp 1lg)

x> _Q 5 =
SRR TR == vy B < T Te €1 ;

%Ca)%ﬁ afdﬁmw)% SITAT T e

NaCl{aq) + H,0(I} - Na'(aq) + OH {ag) + ‘4H,[g) + 'ACl,{g}

=

, A= o o Q
1 )L Y Sdd 1 Saaadol %T 8] Qqspd«

S -Q —_— O
Shab v A P—qu
; o\\\_QJd«ﬂ(\-H SRR} 137 tT)?i

\ ¥4
RE, S 3 Flenasia B E090) -
9 >0

-

28

ATg=iKgm

ixK, = w, x 1000
AT, 5 e

M, x w

{X5.12X 0.3 X 1000
0.45= 60 X 30

0.527-1 _
T 1/2-1 (n=2)

o= 0.946 or 94.6% e e -

el

. g
( Z2id) 33 0313 IR

s el

29

) ()
NH3, .
CHyCOOH  smmmmmsssssts CHyCONH
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I') (i) (CHs)sN < CH3NHz< (CHs);NH

24|
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