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3O YH-ITH 33 Y ¢ | q¥t JvH fHard & |
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YEEhaTalt o 1% HySO,, 3 BT T8 ot T Ueahl aid! & | ST1TshaT T Jor =ror 2
(A)  HTSTheTa T ST

(B) RIS SAAT

(C)  UEhIGTE 37T 3hT S FHIeRToT

(D) STt o foreta

qiferecIrsr AfTehi T TN SR HN F 4T FTIAT € | DDT it T 37csia Hewqol
ifetReATsr e & | 98 8 T -

(A)  TeeRE g

(B) 3

(C)  SEt=feria et

(D) AR e

& 7TeM § MnO); ST I~ o SHTa1ehio &l 31E <

A 10 ®B) I,

() 10~ (D) 10,
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General Instructions :
Read the following instructions carefully and follow them :

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

1.

56/4/2

16x1=16

Alkenes are formed by heating alcohols with conc. HySO,. The first step
in the reaction is :

(A) formation of carbocation

(B) formation of ester

(C) protonation of alcohol molecule

(D) elimination of water

Polyhalogen compounds have wide application in industries and
agriculture. DDT is also a very important polyhalogen compound. It is a :
(A) greenhouse gas

(B) fertilizer

(C)  biodegradable insecticide

(D) non-biodegradable insecticide

The product of the oxidation of I” with MnO, in alkaline medium is :

A 10 ® I,
(©) 10 (D) 105
—_— ANNINAANANANANAANNANANAN
#3# P.T.O.
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4. e 3 TS SAwsRaT STsR H, Y ol EtET B

NH,
NaNOz > X C2H5OH\ v
HCl ~ -

(et 0-5°C

OH
o Y e
NO, NoCI”

5. 2-SMHISYH, 1-5HISYH, 2-5NHINA S 1SN § | shi=-81 30 fohiet Wehfer s

27

(A)  25Heg
(B)  15MHsgeT
(C) 2w
(D) 1-SHSET

6.  THffead eiersge i gferel GTaAT § {1 e RATISAT shi Eeifehd fhaT T
2 | UL Shrele Rl forer ST © Gedifohd foram T @ 2

CH,0H
H
4
HO
A 1
(B) 2
©) 3
D) 5
[ ANANAANAANAANAAANAAAANAANNA
56/4/2 #4#
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4. In the given reaction sequence, the structure of Y would be :
NH,
NaN02 > X CzH5OH\ v
HCl ~ !
(Aniline) 0-5°C
OH
w Y o 0
S
NO, N,Cl
o O o Y
5. Out of 2-Bromobutane, 1-Bromobutane, 2-Bromopropane and

1-Bromopropane, the molecule which is chiral in nature is :
(A)  2-Bromobutane

(B)  1-Bromobutane

(C)  2-Bromopropane

(D)  1-Bromopropane

6. In the Haworth structure of the following carbohydrate, various carbon
atoms have been numbered. The anomeric carbon is numbered as :

CH,0H
H
4
HO
@A 1
B) 2
) 3
(D) 5
[ ANANAANAANAANAAANAAAANAANNA
56/4/2 #5# P.T.O.
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(A)  IoIc foerar areft i & fofe e

(B) e forcrerar arett 4 o fofe Jawr

(C)  axft it o foru feem

(D) =i <y forcerar & weifea 76 @

fraferfad suai § @ Tera e ©

(A)  La aT&qd 5 Hshuor it T a7 2 |

(B)  WASHTIS 3TTeh=H o SRVT Zr 3T HE Y ST o oy Breamd et & |
(C)  La3* & Lu3* o1 s stk Pean sedt 2 |

(D) OIS (ST Fahfd o Bl & |

Torett forpa-Tremarteh & 7 FfeTRaa STrfsra gl & :

2Ag* (aq) + Mg (s) - 2Ag (s) + Mg?* (aq)
Ei, =296V

S-S ITTAfeRaT T Sgdt |, et o Tmy fasyd &1 T 8T 2

(A)
(B)
©
(D)

forvrer feem |

[Mg?*] sl 9T I8 =T |
[Ag*] S T € Fe |
[Mg2*] S T 78 5T |

Ti%*, Cr¥*, Mn?* 3R Ni%* TRl § & forereht Jrarehir ATl I=aad & 2

(A)
(B)
©
(D)

Ti3+
CI'3+
Mn2+

NiZ+
[T SHATS : Ti = 22, Cr = 24, Mn = 25, Ni = 28]

ANANAANAANAANAAANAAAANAANNA
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7. The value of Henry’s constant Ky, is

(A)  greater for gases with higher solubility
(B) greater for gases with lower solubility
(C)  constant for all gases

(D) not related to the solubility of gases

8. Out of the following statements, the incorrect statement is :
(A) Lais actually an element of transition series.

(B) Zr and Hf have almost identical atomic radii because of lanthanoid
contraction.

(C)  Tonic radius decreases from La®* to Lu®" ion.

(D) Lanthanoids are radioactive in nature.

9. In an electrochemical cell, the following reaction takes place :
2Ag* (aq) + Mg (s) — 2Ag (s) + Mg?* (aq)
EZell = 296 V

As the reaction progresses, what will happen to the overall voltage of the
cell ?

(A) Voltage will remain constant.
(B) It will decrease as [Mg2+] increases.
(C) It will increase as [Ag*] increases.

(D) It will increase as [Mg?*] increases.

10. Out of Ti%*, Cr®*, Mn?* and Ni2* ions, the one which has the highest
magnetic moment is :

(A) T3t
B) Cr?t
(C) Mn?*
(D)  Ni%*

[Atomic number : Ti = 22, Cr =24, Mn = 25, Ni = 28]

56/4/2 #7# P.T.O.
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11.

12.

TR sHTHTES Teteror sthrfsra famferiaa & & foreesr g S St @ 2
(A) CHyNO, (B) CH,NH,
(C) CH4CONH, (D) CH,CH,NH,

H,0 % 1 Wi &l O, H Al i o foIg fore fogga stmasr &t strearshar
=t 2

(A 1F (B) 2F

(C) 3F (D) 4F

v BT 13 § 16 % o718, 3t e 1oT 18 § — 978 ok ot ATIemeT (A) 71 TER 1
®NUT (R) g 3ifehd TehaT AT & | 39 991 & @&l I = 3w 78 =6ist (A), (B), (C)

R (D) & @ et AT |
(A)  ANTRYT (A) 3R FRT (R) IHT Tl € 3 R0 (R), AR (A) hT Tl
ST HLAT R |
(B) AN (A) R FRU (R) IHT €T &, T HRT (R), ARAA (A) T €&t
AT 78T AT 2 |

13.

14.

15.

16.

56/4/2

(C) AR (A) BET 8, W] T (R) T € |
(D) 31f¥he (A) TTed 8, T 0T (R) Tt 2 |

HFHI (A) : FITE T AR B ¢ |
FRU(R): Y TR H 3d-F&0eh RIS &9 & IRA B 3 |

Afwe (A) : Y it g 3 WHefese itk e g 2 |

PR (R): Vet & TEifeelioor & Iiummasy AT8eisH W Soide SHcd Jedl
gl

HFI (A) : et NaCl 1 JEA-3T08e Ui T H,y HR TS W Cl, 38 |
FRU(R):  HyO T STUET FAR T TR TeR0T forvid S=arat B & |

MBI (A) : N[ FHES I T H n-oFfeA FANTEE T T Il Bl
gl
FRU(R):  C—Br ey o H C — Cl 3T AR g grar e |

#8#
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11. Hoffmann Bromamide degradation reaction is given by :
(A) CH3NO, (B) CH3NH,

(C) CH4CONH, (D) CH,CH,NH,

12. What amount of electric charge is required for the oxidation of 1 mole of

H,O to O, ?
(A) 1F (B) 2F
(C) 3F (D) 4F

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) : Cuprous salts are diamagnetic.

Reason (R): In cuprous ion, 3d-orbitals are partially filled.

14. Assertion (A) : Acetanilide is more basic than aniline.

Reason (R):  Acetylation of aniline results in decrease of electron
density on nitrogen.

15.  Assertion (A) : Electrolysis of aqueous NaCl gives H, at cathode and Cl,
at anode.
Reason (R) :  Chlorine has higher oxidation potential than H5O.

16. Assertion (A) : n-Butyl chloride has higher boiling point than
n-Butyl bromide.

Reason (R): C — Cl bond is more polar than C — Br bond.

AAAAAAAAAANAANAANA,
56/4/2 #9# P.T.O.
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17. AT UHHT STFl § T ST & 2 UHiAT 37t 3wrell Jepfd o i 8id & 2

18. (%) fordlt Tferehmes A’ o1 3TeIeT BT © | ‘A’ <t |igaT <ht 119 fAfsra siauer w st

ao/He [Al/M
0 0-40
1 0-20
2 0-10
3 0-05
S0 A T SRSt o TR W, HAIHAT Y i ht ITIfh HINT 37 36
3T frm &1 =i fefia |
rIET
@) Hy(g) 3R Iy(g) o = SMITRAT Tk o qoamdl o1 | i 1% | SThferam o
fore o {3 e T
o = k([H,)] [I,]
a1 R Tad g Afe Afufrn g § 1 A9ia H, () fias s, a stfufsran
o ot 3T feertien  aftard i mfe i |
19. PtCly . 2KCl, AgNO, T & a1t AgCl %1 3T e <aT & | Hehat T GLaTensh
T 3 [UPAC 7 faiRa |

20. U U hl TRWING sHINTT | AT Wt shl TT H 9 9t o &1 A 21T |

21. TefaRaa stfvfsranstl o qea scamel <t wremd faf :

R

|
() 6R-C-OH+2Al ——

I
R

O

CHy; - C -0 -CHg
[ NaBH4
() O EE—

56/4/2 #10 #
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SECTION B

17. What is meant by essential amino acids ? Why are amino acids
amphoteric in nature ? 2

18. (a) Reactant ‘A’ underwent a decomposition reaction. The
concentration of ‘A’ was measured periodically and recorded in the
table given below :

Time/Hours [Al/M
0 0-40
1 0-20
2 0-10
3 0-05
Based on the above data, predict the order of the reaction and
write the expression for the rate law. 2
OR

(b)  The reaction between H, (g) and I, (g) was carried out in a sealed
isothermal container. The rate law for the reaction was found to
be :
Rate = k[Ho] [Io]
If 1 mole of H,(g) was added to the reaction chamber and the
temperature was kept constant, then predict the change in rate of
the reaction and the rate constant. 2

19. PtCl, . 2KCl doesn’t give precipitate of AgCl with AgNOg solution. Write

the structural formula and IUPAC name of the complex. 2

20. Define fuel cell. Give two advantages of fuel cell over ordinary cell. 2

21.  Write the structures of the main products of the following reactions : 2
R

|
(a) 6R-C-0OH+2A1 ——

I
R

O
CHy; - C -0 -CHg
[ NaBH4

(b) O —_—

56/4/2 #11 # P.T.O.
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22. (F) W TIH-ARAAGYARR AW + fau dfeaw  wofigemse iR
- SEe &1 WA foRar S @At @ 2 3fed wwor i
qel - e Ui $oX S % oAU SHATavaeh 3uch TR Uarell hl g1
I BT T I AT S 2T |

@) IR 3feaRad ser T IUPAC 99 @ifvT |

23. U T AER fcTRad Afirhi i saaféerd it :
(F)  C,HNH,, (CoH,),NH, C;H,NHCH,, C4HNH,

pKy, AHI % agd T HA H

(@) C,HsOH, C,H;NH,, (CH;),NH
FIUAT o Hed G FA H

(M  CgHsNH,, (CoHs),NH, C,H;NH,
ST H forerd o Hed gL H

24. 25°C R ffrfiad 3rei-gd) sl SiTgeht 91 Sied i 9 o1 9 favd uferfera shifsia
Al/AI3* (0-001 M) 31K Ni/Ni2* (0-001 M)

femmng: E°, =-025V
Ni"/

Ni

Y -_— .
E} ., =~ 166V

25. (%) f=frfaa o fore swor s
() oA FAREE T T H UfTeT FeArse St dierdt 8 SidT-3aeied

BIATR |
(i) Ufcordt BTSS! ol 5o focar grATEe % 9rr srfyfeniRa foram sirar @ @
HATTHHIATEE 994 @ |
(i)  Sy2 AR H t- A FANTES 1 o1 | HIId Fawrgs OH TR
o g1 SATeren fteraT & TR sFar ? |
aTeraT
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22,

23.

24.

25.

56/4/2

SECTION C

(a) Can sodium methoxide and t-butyl bromide be wused for the
preparation of t-butyl methyl ether. Give suitable reason. Justify
your answer by suggesting the appropriate starting material if
required for the preparation of t-butyl methyl ether.

(b) Give the IUPAC name of above mentioned ether.

Arrange the following compounds as asked :

(a)  in increasing order of pKj values
CoH5NH,, (CoH;5)oNH, CcH;NHCH;, CcH5NH,
(b)  in decreasing order of boiling point
CoHzOH, CoHzNH,, (CH3),NH
(¢)  in decreasing order of solubility in water
CgHzNH,, (CoHs)oNH, CoHNH,

Calculate the cell voltage of the voltaic cell which is set up by joining the
following half-cells at 25°C :
A1/A13* (0-001 M) and Ni/Ni2* (0-001 M)

Given : E° o = 025V

1" /Ni
EZ]3+/A1 =-166V
(a)  Account for the following :
(1) Allyl chloride is hydrolysed more readily than
n-propyl chloride.
(ii)  Isocyanides are formed when alkyl halides are treated with
silver cyanide.
(iii) Methyl chloride reacts faster with OH ion in SN2 reaction
than t-butyl chloride.
OR

#13 # P.T.O.
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26.
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)

‘A’ FR B’ o ST g forgeht fetiaa stfsfsramat st quf hifsr ;

() CH,CH=CH, —HBr__, o T KOH

(i) CHyCH,CHCH, QEE';'E'I%A'E'; KOH , o HBr g

Cl

H,O .,
CH43CH,MgCl T—) B

i) A _Ms

frfcTiad sedeh Yeror o foTu SasteRtor ST -

(%h)

@)

M

NaOH o7 Ueh STt Tt ST T—7 3 G007 &1 shi 719 § 27°C TR 38T Hiek

Mn3+ 3T TR & STelfeh Cr2* I YT € I ST AT d-FeTh

fome (@) trEEE R

TS ST oAl o1 H Ueh vl ¥ GHL el oh sftel UfeeTag AT HAfereh

BATR |

H, B, C 3R N o §Te €shHUT HTqC S8 312k AT H SHquehrett Aifies sard

gl

M 25 g mol™! 9T AT | 38 fIetET & NaOH &1 gfawra foaiem ufen
FIfST |

[FHI 5eFAT : Na =23 u,0=16u, H=1u]

C,HgO 3Tvah G aTeT s AT ‘A’ GTeweh 2,4-DNP W& ot & | 98 |ifsam
TISUISTIAIETSE o |1 ATWISHIIT fohe ST 0 2ifires ‘B’ o1 it STa&d 3aT § | Afiek
‘A’ A TeraT Sich stfirerier o @rer stfufsram T T §; KMnO, & 919 yoidt
HTFHFT T AT HEIAR S ‘C’ ST 8 | ‘A, ‘B’ 3R C’ 3T TTE T

FISTT | 39k TUPAC 9 oft difSm |

#14 #
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26.

27.

28.

56/4/2

(b) Complete the following reactions by writing the structural

formulae of ‘A’ and ‘B’ : 3
. _ HBI‘ CA? aq- KOH v ‘R’
(1) CH3CH = CH, Porodide Al > ‘B
(i) CH,CH,CHCH, —8¢-KOH o, HBr 5
A
Cl
i) A —M8 , cH,cH,MgOl 20,
(Main product)
Give explanation for each of the following observations : 3

(a)  With the same d-orbital configuration (d4), Mn3* jon is an oxidising

agent whereas Cr2* ion is a reducing agent.

(b)  Actinoid contraction is greater from element to element than that

among lanthanoids.

(¢) Transition metals form large number of interstitial compounds
with H, B, C and N.

An aqueous solution of NaOH was made and its molar mass from the
measurement of osmotic pressure at 27°C was found to be 25 gmol_l.

Calculate the percentage dissociation of NaOH in this solution. 3

[Atomicmass: Na=23u,O=16u, H=1 u]

A compound ‘A’ with molecular formula C,HgO gives positive 2,4-DNP
test. It gives yellow precipitate of compound ‘B’ on treatment with sodium
hypoiodite. Compound ‘A’ does not react with Tollen’s or Fehling’s
reagent; on drastic oxidation with KMnO,, it forms a carboxylic acid ‘C’.

Elucidate the structures of ‘A’, ‘B’ and ‘C’. Also give their [UPAC names. 3

#15 # P.T.O.
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29.

30.
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Tz 3R 2-fesifadiusaa i Sfta foq # Aewqul yfie € | 3ok 9ed AEwqul
A o & O WiEhe T 5-feufa @ saar € | AH1-, TT5- 3R Z13-Hiehe &9 qoT
3-5 TR THIBIERE HeaUl © | =i iR fuftfid, e qun festtadiusee &
|1 AMTeR] T e H&T 1 ST & | S 3 A AR RIS sgea= Tgete 3rehu &
1Y A L 8, AN A =T3S Feamd ¢ |
freafefaa geat & I i -
(F) S DNA &I STA-39sed foram SIrar @ af . Scd1e s+ 2 EEeqT o dedl o
DNA fohef 7 RNA & =7 2 2

@) e SR lHerEnEs § St Ty HifT |
(M (1) eI 3TFA o &1 HEYU YRl ohl e hITVT |

YT
(M (i) 3 AFRIIEST I S aATel 9 T ATH FAT3E | W &R T AW ey

ST RNA % J{Fa1e1ge H 9T ST & wifehd DNA H 7 |

AT ToreTa ol ATHTI: Teffehe TTCATST oh SO SHT 7o T Tiefist o Aufel
W G FAATSRAT 911 1 Ad @ | (T8 HoF o & Toh Teeht ol Alshadn 3Th!
HIZAT & e Bt § 1) T ST A1 I 30 WAl (Y01 AR, W o Gt
fireroti, gt firarom) & fAg shaet stemarcHe Feon H & 0 Bidt © | STeRl
forerat 3 farw & ifira oo & 2 ==t shl ST gendt & Fifon foretrres o e | 3rcaiq
a7 forer g1 ATeeia:; SuaeR Fd € | 39 3IUeRI0N i 36 q2F § SR o wwel firer {6
TR fom 7 77 forere & foremre & SaeR &1 9 F o g Ao &9 & 31
o QT YeeToT o ATEH | FSHTTIeh! S foreTrareh o S1Text a9 ol fiie foram
STEHATE |
frafafad st & sax i -
@) oo 53 e 1 U e AR S Usee R @ Sonerss forere g

21 30 foee FTFRT FROTR 2
@) (1) IR agEr arel e & o T8 ey samsu |

ST

@) () TSee F w3 o e i v fow feurfa @ | fevooft Shifse |

@M ATEYl foetaT & g1 aetor fafau |
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SECTION D

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

29. Ribose and 2-deoxyribose have an important role in biology. Among the
most important derivatives are those with phosphate groups attached at
the 5 position. Mono-, di- and tri-phosphate forms are important, as well
as 3-5 cyclic monophosphates. Purines and pyrimidines form an
important class of compounds with ribose and deoxyribose. When these
purine and pyrimidine derivatives are coupled to a ribose sugar, they are
called nucleosides.

Answer the following questions :

(a) What products would be formed when DNA is hydrolysed ? How is
DNA different from RNA with reference to a structure ?

(b) Differentiate between nucleotide and nucleoside.
(c) (1) Mention two important functions of nucleic acid.
OR

(¢) (1) Name the linkage which joins two nucleotides. Name the base
that is found in nucleotide of RNA but not in DNA. 1

30. According to the generally accepted definition of the ideal solution there
are equal interaction forces acting between molecules belonging to the
same or different species. (This is equivalent to the statement that the
activity of the components equals the concentration.) Strictly speaking,
this condition is fulfilled only in exceptional cases for mixtures (optical
isomers, isotopic mixtures of an element, hydrocarbon mixtures). It is
still usual to talk about ideal solutions as limiting cases in reality since
very dilute solutions behave ideally with respect to the solvent. This view
is further supported by the fact that Raoult’s law empirically found for
describing the behaviour of the solvent in dilute solutions can be deduced
thermodynamically via the assumption of ideal behaviour of the solvent.
Answer the following questions :

(a) Give one example of miscible liquid pair which shows negative
deviation from Raoult’s law. What is the reason for such deviation ? 2

(b) () State Raoult’s law for a solution containing volatile
components. 1

OR
(b) (i1) Raoult’s law is a special case of Henry’s law. Comment.
(c)  Write two characteristics of an ideal solution.

56/4/2 #17 # P.T.O.
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(h)

)

(ii)

(i1)

Qs

T ST ST SR -
N,O5 (g) > 2NO, () + %oz ®)

& foIT N, O, %t Wfires @iz 1-2 x 1072 mol L1 off | 60 fiFe &
TTETd NyO5 1 |iEdT 0-2 x 1072 mol L1 off | 318 K W aAfufsran
T AT eIk TTEhioTd ShifeTT |

[log 6 = 0-778]

frfefaa & fora sror dfsie

(D B Hictd THmEie aHieor o Sur W fet stiwfrar 6
TS 1 Tl T Tahd |

(ID) s f5-310pe sttwfsran fafme it o midera: Tem #Hife i 8t
T |

AT

298 K & W A § 10 K 3T gfg & |rer foreft qamafen stfafsram
ST I B STl € | W0 St (1) 2T TTOHT <hHfSr |

[2:303 R = 19-15 JK~ mol~!, log 2 = 0-3]
rfrforar

9H,0, —L1— 2H,0 + 0,
o fore sreafera fomaferfer frer wermc 2

(I Hy0y+I" —— H,0 + 10~ (F<)

()  Hy0y+I107 —— HyO + 17 + Oy (T8
(1) rfsrfemar & forg o faem foarfaw |
(2)  Afufsrar i gum shife e aqrfogerdr farftag |

#18 #
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31.

56/4/2

(a)

(b)

(1)

(i1)

(i)

(ii)

SECTION E

The initial concentration of N205 in the first order reaction :

N,O5 (g) > 2NO, (g) + %oz ®)

was 12 x 1072 mol Ll. The concentration of N205 after
60 minutes was 02 x 1072 mol L~!. Calculate the rate

constant of the reaction at 318 K. 3
[log 6 = 0-778]
Account for the following :

D We cannot determine the order of a reaction by taking

into consideration the balanced chemical equation. 1

(II) A bimolecular reaction may become kinetically of first

order under a specified condition. 1

OR

The rate of the chemical reaction doubles for an increase of

10 K in absolute temperature from 298 K. Calculate
activation energy (E,). 3

[2:303 R = 19-15 JK! mol™!, log 2 = 0-3]
For a reaction :
9H,0, —1 5 2H,0 + 0,

the proposed mechanism is as given below :
(I) Hy09+1 —— Hy0 + 107 (slow)
(II) Hy09 + 107 —— HyO + 1 + O, (fast)

(1) Write rate law for the reaction.

(2) Write the overall order and molecularity of the
reaction. 2

#19 # P.T.O.
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32.

56/4/2

()

@)

(i)

(i1)

(i1)

Y 3cqTaT oht dCaT foreet fmferfaa stfwfsramsti st ool shifs

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl1
H
(I1D) 2,
Pd —_ BaSO4

frfafad @fies rent @ fovg = & fog o et wle
A ;

(I) T desliug 3 SwsTigeh 3TF

AD) A ST IO

HAYAT

=1 forgsht qul hifor

©/CH2CH3 () KMnO,, KOH
W Oran 22 o

0]

Ag(NHo)o*
(I1T) tl \AgMNHghl”

CHO

fefaritaa st g hifsg
(I)  d=aifcegEe ° s

N AN

(II) S=fcegee ¥ 3-%iad Mo
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32.

56/4/2

(a)

(b)

(i)

(ii)

(i)

(i1)

Complete the following reactions by writing the structure of
the main products :

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl1 H,
(I1D) >
Pd - BaSO4

Give simple chemical test to distinguish between the
following pairs of compounds :

(I)  Ethyl benzoate and benzoic acid

(II) Propanal and propanone
OR

Complete each synthesis by giving missing starting
material, reagent or products :

©/CH20H3 () KMnO,, KOH
@D Gi) HO0t
W Oren - o

0]

Ag(NHa)o]"
am m [Ag(NHjg),] )

CHO

Carry out the following conversions :
(D Benzaldehyde to Benzophenone
(II) Benzaldehyde to 3-phenyl propanol

# 21 # P.T.O.
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33.

56/4/2

(h)

@)

(i1)

(i1)

EFITUTZ}T%IQ:

(D [Ni(CO),] Wb & SHfh [NiCl,]% g 2 |
[FTHTY] shHTh : Ni = 28]

(II) NHg ! qeHTH CO T Todd et i ¢ |

(III) % [Colen)yCly]* T forver FoTaea gaT STl © |

foreea & Tagia 1 ST #d §T Fed* & Tuhaehd dFall
frforfiaa =i Suftefa & srpTfod seiagiT i s fafiean -
I Yo & forre
(ID)  goict & ferree
[IATY] BT = Fe = 26]

YT

frfafaa Aiftert grr vefiia aare=ear & TR 1 aW fiifge | 39
T FHTEET o1 fot off 13T |

D  [Co(NHy)gl [CH(CN)g]

(I)  [Co(en)g]®*

(II)  [Co(NHg)g(NOy)]

geiet & SR Yot &pt forrel % st sty i | forrs ot
ST [oh8 TehT Ehet o T=IshuT shl ST shidl & 2
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33.

56/4/2

(a)

(b)

(1)

(i1)

(1)

(ii)

Give reasons :

D [Ni(CO)4] is diamagnetic whereas [NiCl,] - s
paramagnetic. [Atomic number : Ni = 28]

(I)  COis a stronger complexing agent than NH.

(ITI) The trans isomer of complex [Co(en)2012]+ is optically

inactive.

Using Crystal Field theory, write the number of unpaired

electrons in octahedral complexes of Fe3* in the presence of :
(D Strong field ligand
(II) Weak field ligand

[Atomic number : Fe = 26]
OR

Name the type of isomerism exhibited by the following

compounds. Also draw their corresponding isomers.

D [Co(NHg)gl [Cr(CN)gl

(I)  [Co(en)g]®*

(III)  [Co(NHg)5(NOy)sl

Differentiate between weak field and strong field ligands.

How does the strength of the ligand influence the spin of the

complex ?

#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 56/4/2) 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 56/4/2 MM: 70
Q.No Value points Mark
SECTION A
1 (C) 1
2 (D) 1
3 (D) 1
4 (B) 1
5 (A) 1
6 (A) 1
7 (B) 1
8 (D) 1
9 (B) 1
10 (C) 1
11 (€) 1
12 (B) 1
13 (C) 1
14 (D) 1
15 (C) 1
16 (D) 1
SECTION B
17 e Amino-acids which cannot be synthesized in the body and must be obtained through 1
diet.
e In zwitter ionic form, amino-acids react both with acids and bases./ Due to the 1
presence of both carboxylic group and amino group.
18 Order of the reaction =1/ First 1
Rate =k[A] 1
OR
18 Rate of the reaction will increase. 1
Rate constant remains same. 1
19 Structural formula: K;[PtClg] 1
IUPAC Name: Potassium hexachloridoplatinate(IV)
20 Galvanic cell which converts the energy of combustion of fuels directly into electrical 1
energy.
Advantages 1.High efficiency % x2=1
2.Pollution free (or any other two correct advantages)
21 R 1
(R<) Al
x 73
a)
OH
| CHy - (-0 - CHy
™ 1
b)
SECTION C
22(a) | (a)No %
Sodium methoxide is a strong nucleophile as well as a strong base so elimination reaction of t-
butyl bromide predominates over substitution. %
Methyl bromide and Sodium.t-butoxide / CH3Br and (CH3)3CONa %, %
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(b)2-methoxy-2-methylpropane

23 (a) Csz)zNH< C,HsNH; <CeHsNHCH3 <CgHsNH, 1
(b) C,HsOH> CszNH2>(CH3)2NH 1
(C) CszNH2>(C2H5)2NH2> CsHsNH, 1
24 2Al + 3 Ni** - 2AP* +3Ni %
E°cer=E°Ni2+/ni - E°aze/al  ;E°cell=-0.25-(-1.66)=1.41V %
n=6
Ece=E°cell-2.303RT log [A**]?
nF [Ni]?
Ecen =1.41-0.059 log [0.001]?
6 [0.001]® 1
Ecen =1.41-0.059 log [1073]2
6 [103)3
Ecen =1.41-0.059 log 103
6
Ecen =1.41-0.0295
Ecen =1.3805V (Deduct % marks for no or incorrect unit) 1
25 a)(i) Greater stability of allylic carbocation due to resonance. 1
(ii)Being covalent in nature, only nitrogen is free to donate electron pair in AgCN. 1
(iii)Less sterically hindered carbon in Methyl chloride/ greater steric hinderance on tertiary
carbon of t-butyl chloride. 1
OR
25 b)(i) A =CH35CH,CH,Br B = CH3CH,CH,0H % X
(i) A = CHsCH=CHCH3 B= CH3CH,CH(Br)CHs 6=3
(iii)A = CH3CH,Cl  B= CH3CH3
26. (a)Change from Mn3* to Mn? results in extra stable half filled d° configuration. %
Cr*" is reducing as its configuration changes from d* to d* which is stable half filled ty?
configuration. iz
(b)Due to poorer shielding offered by 5f electrons than 4f. 1
(c)H, B, Cand N atoms being small in size get trapped inside the crystal lattices of transition 1
metals.
27 i=Normal molar mass/Abnormal molar mass %
i=40/25
=1.6 1
a=i-1/n-1 %
=1.6-1
1
=0.6 x100
=60% (Any other suitable method) 1
28 A: H3C — C — CH, — CH; Butan-2-one Yo+ Vs
I
B: CHl; Triiodomethane Y+
C: 0o Ethanoic acid Yt
H—Efc\o_H
SECTION D
29 (a)2-Deoxyribose, Phosphoric acid, Nitrogenous base. 1
DNA RNA
1.Double stranded helix Single stranded helix 1
(or any other suitable structural difference)
(b)
‘ Nucleotide ‘ Nucleoside
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1.Pentose sugar+ Nitrogenous base + 1.Pentose sugar+ Nitrogenous base 1
Phosphate
(c)
(i) To preserve genetic information and Protein synthesis
OR 1
(c)(ii)Phosphodiester linkage
Uracil Y+
30 (a)Chloroform and Acetone (or Any other correct example) 1
A-B interactions are stronger than A-A and B-B interaction. 1
(b)(i) For any solution the partial vapour pressure of each volatile component is directly 1
proportional to its mole fraction.
OR
= I:l » = a
()i ¥ = P P = Ky x .
When p° = Ky
p a x for both.
(c) The enthalpy of mixing of the pure components in the ideal solution is Zero/AmixH=0. v+ 14
The Volume of mixing of the pure components in the ideal solution is Zero. /AmixV=0
(or any other two suitable
characteristics)
SECTION E
31 | (a
(i)
2-303 [Rl o 1
k= — lo ]
2-303 1.2x1072
k= 60 I 0.2x1072 1
2:303
L e
=— - x0.778
k=2.98 x 10 2 min? /0.0298 min™* (Deduct % mark for incorrect or no unit.) 1
(i)
(D) Order is determined experimentally. 1
If one of the reactants is taken in excess. 1
OR
31 (b)(i)
ka_ _Ea [1_1 1
log k; 2-303R [T1 T,
log 2¥t — _Ea [L_L
g ky  19-15 [298 308 1
_ Ea 10
03=151s [298><308]
£ - 0:3x1915x298x308
a- 10
E,= 52729 Jmol™ or 52.729 kimol* (Deduct % mark for incorrect or no unit.) 1
(ii)
(1). Rate= k[H20,] [I'] 1

(2) Overall order : 2/ Second
Molecularity : 2 / Bimolecular

Y
Y
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32

(a)(i) (1)

1
G NNHCONH:
(I1) CH3COCHs 1
CHO
(1) ©/ 1
(i) (I)Benzoic acid with Sodium bicarbonate gives brisk effervescence. No reaction with
Ethyl benzoate 1
(ii)Propanal, when heated with ammoniacal solution of silver nitrate (Tollens’ reagent)
gives silver mirror. No reaction with propanone 1
(or any other suitable chemical test)
OR
32 (b)(i)(1)
: ,COOH 1
(1)1.(BHs)2, 2.H,02/0OH", 3.PCC 1
()
(®)
1
(b)(ii)
(1
CHO ﬁ 1
(|)K2Cr207 ~ CsHe C
Cl
‘") soclz ©/L Anhyd AICI3 ©/ \©
. . 1
(||) CsHsCHO CH3CHO, dil NaOH ,A > CeHsCH:CHCHO Hz/NI CsHsCHzCHzCHzOH
(Or any other suitable method)
33 (a)(i)
(1)CO being a strong field ligand, causes pairing of electrons therefore, there is no unpaired 1
electron.
Whereas Cl is a weak field ligand, does not cause pairing, therefore presence of unpaired
electrons.
(1) CO can form both sigma (o) and pi (t)bond with central metal atom/Metal to ligand bonding 1
creates synergic effect between CO and the Metal.
(111) Mirror images are superimposable/ Presence of plane of symmetry. 1
(ii)
()Ao>P, causes pairing of electrons, therefore 1 unpaired electron 1
(1) Ao<P, No pairing of electrons therefore 5 unpaired electrons 1
OR
33 (b)(i)
(I)Coordination Isomerism / [Cr(NH3)e] [Co(CN)e] Y,V
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(I)Optical Isomerism /

I-form d-form

(II)Geometrical isomerism /

NO, NO,

H3N ! NO; H3N ! NO,
Co Co

HyN i NH;  H,N i NO,
NO, NH;

(ii) Weak field ligands produce weak field and leads to small splitting of d-orbitals whereas
strong field ligands produce strong field leading to large splitting of d-orbitals.

Strong field ligands cause pairing of electrons/a smaller number of unpaired electrons hence
produces low spin complexes and weak field ligands causes no pairing of electrons/ a greater
number of unpaired electrons hence produces high spin complexes.

Y, %

V2, V2
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dATH 4 | ZTzd & dl i3
i [ =
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a)
OH
o CHy - G- 0~ CHy
. 1
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22(a) Gﬁ' 3
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23 (a) Csz)zNH< C2HsNH2 <CsHsNHCH3 <CgHsNH; 1
(b) C2HsOH> C;HsNH,>(CH3).NH 1
(c) CaHsNH2>(CaHs)2NH 2> CsHsNH, 1
24 2Al + 3 Ni¥* - 2AP* +3Ni 7
E° ceir=E°Nize/ni - E°a134/a1 ;E°ceI|=-O.25—(-1.66)=1.41V VA
n=6
Ece=E°cell-2.303RT log [A?
nF [NiZ]?
Ecen =1.41-0.059 log [0.001}?
6 [0.001]3 1
Ecen =1.41-0.059 log [10°%)2
6 [103)?
Ecen =1.41-0.059 log 103 E
6 13
Eceu =1.41-0.0295 (éﬁﬂ ,“,,:ﬁ}%rq—{ Vo, T J
Ecen =1.3805V 1
Bai) SEHH GraFaTa W % g o |

AT T
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25

%J)(i) A =CH3CH,CH,Br B = CHsCH,CH,OH
(i) A = CH3CH=CHCH3 B= CH3CH,CH(Br)CH; "
{iii)A = CH3CH,Cl  B= CH3CH3

26.
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e id o° A w1 gred ST/ .
2t 7 gy Y o gaAT AL
43 N ol £7 % ey ot e
1) qfﬁ%%EfWWW
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27
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B G et ST
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=1.6-1
1
=0.6 x100

=60% L . (%gmmﬁ'?&r>

28

A: 0 — €= CHy— CH; .
@ — ——
H “2?’? Q- HTA

0
B: CHI3 ;?g%ﬂ;?é’ﬁé a)

VESA
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31

@0
ke_ _Ea 1_1]
Iogkl 2:303RIT, T

log 2Kt — _Ea [1 1
8 k., 1915 [298 308

5. E [ 10 ]
" 1915 [298x308

£ o 0:3X19-15x298x308 .
a~ 10 Q / }\

Ea= 52729 Jmol ™ or 52.729 kimol™* [W-g 3TaTd 71 W c‘{%l g3 5 3a H1 <)

(ii)

B35 = k (o] /=]

ar) & 0 2] et
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32
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(1) CHsCOCH;

CHO
() ©/
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32 { )i
’ : LCOUCH
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