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(i)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)
(viii)

FGIH-TA 4 33 T & | G I SIAATI & |

8 Y¥-U7 qie @US! § [AvTfeid & — @I ®, @, T, 9, TG & |

QU & — Y9 G 1 6 16 TF Tglaehcdid TR & T 8 | T T 1 HF 1 8 |
QS G — T3 G 17 8 21 TF 31 TY-370 THR & T 8 | T4 T34 2 371 1 3 |
GUE T — T G 22 § 28 TF 753N THR & 97 8 | Tk T97 3 bl H12 |
QUL G — J¥ G 29 TUT 30 FH-ATENNT I97 & | T T 4 31 T8 |

TS T — J9 G&IT 31 T 33 31e -3 bR & ¥ 8 | I T 5 STl T 2 |

Y¥A-9 H G Toohed 781 1591 7191 & | FEIT, @UE & & HAldRh 37 G4l Gusl & o Jel 4
HITRF Taehed 1 = a1 T3 |

(ix) A 1o gi¥aTfera wieqfefat & forq 3771 Je7-97 & |
(x) P F T ATATE |
QU &
o GEAT 1 G 16 T Tgiashed i JohR & 1 37 & T 8 | 16x1=16
1. Tt Sepa-temate @ # frefarRaa stufsran et 2 -
2Cu* (aq) + Zn (s) — 2Cu(s) + Zn?* (aq)
Bl =128V
JAY-Y rffsrar ST sedt R, Ot o g9y forye st o/ =i 2
(A)  fava e
(B)  [Zn2%*] 9e4 W IE T |
(C) [Cu’] 9@ WIE & |
(D)  [Zn%*) S T I S |
2.  Ti%, Cr3*, Fe?* 3 Ni%* Ia1 # U i foretaa o waffres woms a2
(A Ti%* B) Cr’*
(C) Fe?* (D) N2t
[FHT9] shHTeR : Ti = 22, Cr =24, Fe =26, Ni = 28]
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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. In an electrochemical cell, the following reaction takes place :
2Cu* (aq) + Zn (s) > 2Cu (s) + Zn®* (aq)

EO 1 = 128V

cel

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

(A) Voltage will remain constant.
(B) It will decrease as [Zn2+] increases.
(C) It will increase as [Cu®] increases.

(D) It will increase as [Zn2+] increases.

2. Out of Ti%*, Cr®*, Fe?* and Ni?* ions, the one which is the most stable
ion in aqueous solution is :

(A T3t (B) Crd*

(C) Fet (D) NiZ*
[Atomic number : Ti = 22, Cr = 24, Fe =26, Ni = 28]
ANANNANANANNANAAANANANNN
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BIHAM sHTHTES fefisRtor srffsra freforfiad o & foress grr St i @ 2

4) R-NO,

(B) R-NH,

(C) R-CH,- NH,

(D) R-CO - NH,

(A) oI foerar areft T & fofe e
(B) e forcrerar arett 4 o fofw Jawr
(C) @t 7t ok for Rl

(D) &) i fereraar @ deifera 72 ©

frfofaa sreiersge it gered G H fafi= e RAT[T i wedifend [T T

2 | UL hrel Rl forer G © Gedifohd foram mar @ 2
CH,OH

A 1
B) 2
< 3
(D) 5
frefaiaa rui o A gt shomT 2
(A)  La 9r&de § GshHUT 207t AT o -T2 € |
(B)  Zr 3R Hf hl qeaTivgeh Heamd o a9 gidi @ |
(C) T feaara g g |
(D) La%* @ Lu’* a% stafies Ssarsedi 2
m ANNANNANANAAANAAANANANANN
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Hoffmann Bromamide degradation reaction is given by :

(A)
(B)
(&)
(D)

R - NO,
R- NH,

R - CH, — NH,
R - CO - NH,

The value of Henry’s constant K, is

(A)
(B)
(&)
(D)

greater for gases with higher solubility
greater for gases with lower solubility
constant for all gases

not related to the solubility of gases

In the Haworth structure of the following carbohydrate, various carbon

atoms have been numbered. The anomeric carbon is numbered as :

(A)
(B)
(&)
(D)

Out of the following statements, the correct statement is :

(A)
(B)
(®)
(D)

CH,OH

Ot W N -

La is actually not an element of transition series.
Zr and Hf have almost identical atomic radii.
Lanthanoids are radioactive.

Ionic radius increases from La®* to Lu®*.

#5#
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e &t 18 SAfforan oTsRm H, Y o e arft

NH,
NaNOZ > X CQH5OH\ v
HCl ~ -

(et 0-5°C

OH
w O » )
NO, NoCI”

2-SHISH, 1-5THISY, 2SI ST 1SN § 8 shiH-61 3] fopiet Fehf s

27

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

HSHHOT YTl o AR Toremt § & hiH-81 38 IcHh 1 WITd a8 i A1
AT ?

(A) 3= TR

(B) 3= AT T

(C)  Toemq fmior

(D)  uREdIT AT STaEaTd

FeO % 1 1 %l Fe,04 H Sallhd i o 7T fohc fore[a 3TremT o Strerearehan
BT 2

(A) 1F
(B) 2F
(C) 3F
(D) 4F
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7. In the given reaction sequence, the structure of Y would be :
NH,
NaN02 > X 02H5OH\ v
HCl ~ -
(Aniline) 0-5%C
OH
o o0
+ —
NO, NoCl
o O o Y
8. 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

9. Which of the following properties of transition metals enables them to
behave as catalysts ?

(A) High melting point
(B) High ionisation enthalpy
(C)  Alloy formation

(D) Variable oxidation states

10. What amount of electric charge is required for the oxidation of 1 mole of
FeO to Fey,O3 ?

(A) 1F
(B) 2F
(C) 3F
(D) 4F
I ANNNIANANANNAANANANN
56/4/3 #T# P.T.O.
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11.  Yceniaral ol @% HyS O, 3 TTer T8 ot WX Yeahi sidl & | STffsha ot Jro =ror 2 -
(A)  HTSTRITI T ST
(B) TR SAAT
(C)  USHITICT 3] T SIS IR
(D) = &I foda

12.  diferRciem AR &1 e 3T HY & =m9e SITET @ | DDT +f U 1eid aewrl
difeTeetior AT 2 | 978 & T
(A) HERETE

(B) 3

(C)  Safarferofia Fiearsft
(D)  ASaEeRtoi shereft

v ST 13 @ 16 % forg, 3t e 12T 18 § — 8 ok ot Afremer (A) T geR &
&HRT (R) ST 3ifehe febam 141 8 | 37 991 o @&l 3w A= 3 71w *ist (A), (B), (C)

R (D) 7 & gAa g |
(A)  ANTRY (A) 3R FRT (R) IET T & 3R HRT (R), ANTHYT (A) T &t
ST HLAT R |
(B) AU (A) R HRUN (R) 3T €l &, T HROT (R), AR (A) 1 €&t
ST 7T FATR |

(C) AN (A) Hel ®, T 1T (R) T 2 |
(D) AT (A) T &, T R0T (R) HET 2 |

13. 39T (A) :

PR (R) :

14. 39T (A) :

R (R) :

15. 39T (A) :

FRI (R) :

16. 3fYFHIT (A) :

R (R) :

56/4/3

Ufefi ot g § Ui HeTse i aehia § |
et o UEifeefeRtor & aRumHEaEyT AIEdeH W S S Tl
2|

FIIE A T 81 3 |
FIIE T 4 01 9 3d-FHF A S |

n-S[A SIHTES H ToHT H n-S[EA FARTES T FaA2Ioh IoaIal sl

2|
C — Br 319 I a1 § C — Cl 3Tee 311k g e e |

STeita NaCl T JE[d-3T98e his T H,y 3R A W Cl, 3T 8 |
H,0 T 3T9eTT TR o1 SATeTeRtr fora Ssaar g 2 |

#8#
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11.  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

12. 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

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) : Acetanilide is less basic than aniline.

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

14. Assertion (A) : Cuprous salts are diamagnetic.

Reason (R):  Cuprous ion has completely filled 3d-orbitals.

15. 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.

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

ANANAANAANAANAAANAAAANAANNA
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17.

18.

19.

20.

21.
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LCLERCH
STaTah UHIHT STRaAl § 3T ST § 2 UHHHT 3TReT AT SRid o o1 Bid & 2
frfrfiaa stiwfsranstl o g aaret st weem fafla
Q NaBH,

CHyCHy —C— O - CHy ——>
(%) H

CH,

|
(@ 6CH3-C-O0OH +2Al ——

|
CH,4

3G G 1 A I qieare frflea fory srdtett siafier sris # fagd Ss1 JaM & %
ToTT ST o AT T O | 36T Ush o oft ferfau |

PdCl, . 2KCl, AgNO, @™ & a1 AgCl 1 /@& T a1 & | 9% &
HTEHTH g AR IUPAC ™ faflay |

@) Ay (g) 3R B, (g)  oftar ATIRAT Tk s wwardt o & <Y 775 | Affsram o

o1 o e g TR
a7 = k[Ay] [By]
T i fer TEd gu Afs fufsrr Fm F 1 51 A, (g) fre T, dr sifufsen
3T e 3T feertien H aftard i ymfe shif |
JAAqAT
@) ot SaferehTaR ‘A’ T STTeIeH BIaT © | ‘A’ St Tigar s 71 e sfatd ©
i T 58 = & 7s |l & siferd fomam
qr/Ee [Al/M
0 0-88
1 0-44
2 0-22
3 0-11

S0 A T SATRST o SATUR W, AR T Hife ht ITIfh HINT 7R 36
ot T o =isten foflam |

#10 #
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SECTION B
17. What is meant by essential amino acids ? Why are amino acids
amphoteric in nature ? 2
18.  Write the structures of the main products of the following reactions : 2
O NaBH,
CH,CHy -C-0-CHg ———>
(a) |l
0O
CH,q

|
(b) 6CHg—C—OH +2A1 — >

|
CH,

19. Name and define the cell which was used for providing electric power in
the Apollo space programme. Also write its one advantage. 2

20. PdCl,.2KCl does not give precipitate of AgCl with AgNOg solution.
Write the structural formula and TUPAC name of the complex. 2

21. (a) The reaction between A, (g) and B, (g) was carried out in a sealed

isothermal container. The rate law for the reaction was found to
be :

Rate = k[A,] [B,]
If 1 mole of Ay(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

OR

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

Time/Hours [A]/M
0 0-88
1 0-44
2 0-22
3 0-11
Based on the above data, predict the order of the reaction and write
the expression for the rate law. 2
N ANANANNNANNAANAAANAANAANANNA
56/4/3 #11 # P.T.O.
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23.

24.

25.
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Qs T

frafafaa gee Yeror 3 fore e Ao -
(&)  Mn3+ AT TR © Safeh Cr2+ 3 FAU=IF § TTT 1 T d-heTeh
fo=me (d) Th e R |

(@) A e sh TeT H ok o W GO v o offel UforATTS STehert JAfereh
BIATR |

(M) H, B, C 31 N = |1 HshHUT 41U S5l SAfereh e # Sauepreht Afirs srd
2|

CgHgO 3TIUae F AT I3 WA AR ‘A’ aFTeish 2,4-DNP wlieor a1 2 | I8
Tifeaw BTEHISTREEE & a1y AR fort s W R B’ 1 fietr sfaa gar = |
AR ‘A’ e STET BT SATeRHe o a1 SATHTRAT 781 Ll &; KMnO,, 3 €1
oI TR0 T TG T (oTeh 3T ‘C’ T 8 | ‘A, ‘B’ 3R C” <t BT=HTY T8
HITT | 396 TUPAC A ot difsre |

U8 ¢ SR Hforfad et i saaféerd Hifem ;

(®) CoHNH,, (CoHs),NH, CgH-NHCH;, C4H-NH,
pKy, AT % Hed §U A H

@) C,H;OH, C,H;NH,, (CH,),NH
T o Sed gY A H

(M  CgH;NH,, (CoH;),NH, C,H-NH,
ST H forerardT o sed gU A

@) Tmffad o fore o i -
(i) - FTAES HT T H UTd FARTEE ST AT & STt-3Aqeted
FATE |
(i)  Ufcohd 2ATES] ol SIo fHoat TTIATES o 9T 3T feRira formam STt & a«

HATEHHIATES 594 ¢ |

#12 #
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SECTION C

22.  Give explanation for each of the following observations : 3

(a)  With the same d-orbital configuration (d4), Mn3* ion is an oxidising
agent whereas Cr2* ion is a reducing agent.

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

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

23. An aromatic compound ‘A’ with molecular formula CgHgO 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 IUPAC

names. 3

24. Arrange the following compounds as asked : 3

(a) in decreasing order of pKj, values

CoHsNH,, (C,Hy),NH, CcH,NHCH;, C;H-NH,

(b)  increasing order of boiling point

C,H;OH, C,H NH,, (CH;),NH

(c)  increasing order of solubility in water

CH5NH,, (CoH),NH, C,HNH,

25. (a) Account for the following : 3

1) Allyl chloride 1is hydrolysed more readily than
n-propyl chloride.

(ii)  Isocyanides are formed when alkyl halides are treated with
silver cyanide.

56/4/3 #13 # P.T.O.
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26.

27.

28.
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@)

(h)

@)

(i)  Sy\2 SATHRAT H ¢ FANTS 31 o § HIA Faiigs OH A=A
o Trer Sferen wfterar & AR AT g |

AT
‘A FR B’ o W G forasht ffetiaa stfsrfsramat st gt hifs ;
() CHyCH=CH, —HBr__, o FEEKOH
RRIC2SIERS

(i) CHyCH,CHCH, Qfa'i'g"i'a“ KOH | HBr g

Cl

i) A —M&, cH,cHMgCl 20, B

(T 3ITE)

T qAEH-FARANUA R aH % [ "ifedw  WdfaEss 3R
- FAZE T STANT FoRAT ST | 8 2 3o =amen WY |
Tl - MU $oR S o fIg STaresh Sugwh TRfesen warelt o1 gl
I U 30 IR AT tfored S |

I IfcaAftgd e T IUPAC 91 €T |

NaOH o7 Ueh STt foreiae ST T—7 3 G007 ST shi AT & 25°C TR 38T Hiek

M 28 g mol~! R TR | 38 faerE § NaOH &1 wfawrd forisi ufterfera
FIfST |

[FHT] 5eATH : Na = 23-0u, O=16:0u, H=1-0u]

25°C W feferfiaa 1Ot sl St o ST Ot o1 8 farva gferfara Hifse
Al/AI%* (0-002 M) 3R Ni/NiZ* (0-002 M)

femmg: B ,,  =-025V
Ni“"/Ni

E =-—166V

0
AI%T /Al
log 5 = 0-6990

#14 #



(ORI
-th%:

26.

217.

28.
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(iii) Methyl chloride reacts faster with OH ion in SN2 reaction
than t-butyl chloride.

OR
(b) Complete the following reactions by writing the structural
formulae of ‘A’ and ‘B’ : 3
: _ HBr ., aq.KOH .,
(1) CH3CH—CH2 Peroxide > A > B
(i)  CH,CH,CHCH, —21¢XOH o HBr ,
Cl
i) A — M8, cH cHMgOl 20, B
H (Main product)

(a) Can sodium propoxide and t-butyl chloride be used for the
preparation of t-butyl propyl ether ? Give suitable explanation.
Justify your answer by suggesting the appropriate starting
material required for the preparation of t-butyl propyl ether. 2

(b) Give the IUPAC name of the above mentioned ether. 1

An aqueous solution of NaOH was made and its molar mass from the
measurement of osmotic pressure at 25°C was found to be 28 g mol 1.

Calculate the percentage dissociation of NaOH in this solution. 3
[Atomic mass: Na=23'0u, O=16:0u, H=1-0 u]

Calculate the cell voltage of the voltaic cell which is set up by joining the
following half-cells at 25°C. 3

Al/AI3* (0-002 M) and Ni/NiZ* (0-002 M)

Given : El(iI'er/N' =-025V
1 1
0 —_ B
EA13+/A1 =—166V
log 5 =0-6990

#15 # P.T.O.



EIaE
o

Qs a
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29.

30.
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TR foreta sht AT Tlohd TRWTST o STTER 6t S1a 13 Tveflst o 7oAl o
W THM A=AATshAT et 1 hid & | (I e oo © foh ehl ohl Afshardl STeht
HiZAT o SRR BNl 8 1) T IS0 @ 78 ¥ e (FaT qeieEd, O 6 SHee
firoroml, ETsgiete frarom) o foTu Faet sTuaTaTeHe YR H & o 2t @ | afant
foreret o forsmr o Eifird seReott 5 & == o1 ST ded & FRIiToh foeTeh o day # T
qq Torera &1 STTeRIq: SRR FUd & | 9 G810 ohi 36 q2 | 3 off wmel e for
T3 o o o et # foreires o sae 1 aui i % foTg st &9 @ 31d
ToraT oI JEETLoTT o HTearH § SEARTIdeh! ST foreTrreh o AText sqarer i frfad fora
ST T § |
frfafad st & s s
@) o 53 e 1 T et iR St TSee am @ FomTensh foier awitar

2 | 39 forare o I wRoT R 2
@) (1) aTIRiier Fagd I foered & foe teee fiem samsue |

ateraT

@) (i) USee H g T e o e ey Reurfa 2 | feooft fifvw
(M) TS foera o &1 oteqor farfaw |

g R 2-festtadigee &t St foqm & Tewqul e 8 | 37k Je Agwrqof
a3 & o wiehe gy 5-feufa & sgar @ | 9 1-, 216 3R Z13-Hiehe &9 qo
3-5 Th WHIHIEHS HEEQU & | O AR Ui, wserg o fesitausae &
|1 AMRT T T H&T o1 o1 § | S I A AR RS sgea= Tgete et &
| T A 8, AT A R TEe HEard & |

Frfafa ge i & s i
(&) 9 DNA &l SA-AuHfed fRaT SITar & a7 Icd1e a7 2 ELEHT o day |
DNA fFd TR RNA & fir=1 8 2

@)  fERES SR FEEs | S Ty iy |
M (1) g 3TFA o &1 HE@YUl Yol 1 e HITIT |
HAAAT

M () & IAITEE! i SiTe aTel S T A1 15T | 38 & 6T 7 forfag
St RNA o Ifoiierss | U ST @ Aifehd DNA # 78 |
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SECTION D

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

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

30. 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 ? 2

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

(c) (i1)) Name the linkage which joins two nucleotides. Name the base
that is found in nucleotide of RNA but not in DNA. 1

I ANANAANAANAANAAANAAAANAANNA
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31.

56/4/3

(h)

)

(1)

(ii)

(ii)

Qs

aﬂwa‘ﬁ‘w:

(D [Ni(CO),| whrgmrhiar & Safh [NiCl,|% Fweh & |
[IEATY] SRHTe : Ni = 28]

(II) NH, 3! Q&1 H CO T Tedl Hhat FHHF ¢ |

(III) €% [Co(en)yCly]* T foaer THTEE aoT 70 2 |

fortea &= frgia 1 ST #:id §¢ Fedt & swwasha dgar o
frrfrfia =t suftefa o srpfo seiadiHT i s fafag -

I 9o & forree

(II) 3o & forres
[IATY] SFHT : Fe = 26]

YT

frferiaa Dfiert srT Tefta aaTe™adr & 9o ot AW fafay | 39
G GyTarE ot foe off s |

(D [Co(NHg)gl [Cr(CN)gl
(ID  [Colen)gl®*
(III) [CO(NH3)3(NO2)3]

goict & 3 gaeT &l forreel o e e wm SR | forrs St
SIS [ohH eI Ehet o T=IshuT shl ST shidll & 2
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SECTION E

31. (a) (1) Give reasons :

D [Ni(CO)4] is diamagnetic whereas [NiCl4]2_ is

paramagnetic. [Atomic number : Ni = 28] 1
(I  CO is a stronger complexing agent than NH,. 1

(III) The trans isomer of complex [Co(en),Cly]l™ is optically

inactive. 1

(ii))  Using Crystal Field theory, write the number of unpaired

electrons in octahedral complexes of Fe3* in the presence of : 2
(D Strong field ligand
(II) Weak field ligand

[Atomic number : Fe = 26]

OR

(b) @) Name the type of isomerism exhibited by the following

compounds. Also draw their corresponding isomers.

(I [Co(en)s]®* 1
(IID)  [Co(NH4)3(NOy)s] 1

(i1)  Differentiate between weak field and strong field ligands.
How does the strength of the ligand influence the spin of the

complex ? 2
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(h)

)

(i)

(i1)

(i)

(i1)

ST ShITE ShT SATIHAT ;
N,O5 (g) > 2NO, () + %oz ®)
% T N0 1 TR @i5ar 1:2 x 1072 mol L1 off | 60 firte %

TEETd NoyO5 1 TiEaT 0-2 x 1072 mol L1 oft | 318 K W aAfufsran

1 AT ferieh giterfora shifsTe |
[log 6 = 0-778]

FreferRaa & forw o difsie -

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

(I) =1 fg-aTupeR stfwfsran fafre aftfefs & nfaerd: wom ife frar
ghdl 2 |

AUAT

298 K & W a9 & 10 K 3T gfg & |rer foreft Tamafen stfifsran s
ST QI B ST € | Ao St () oAl TTOHT HHfSfT |
[2:303 R = 1915 JK ! mol™L, log 2 = 03]
SRR
9H,0, —L1— 2H,0 + 0,
o fore eanfera fomafarfer e yepm 2 -

I  Hy0p+1 —— H,0 + 10~ (A=)
(ID HyO0y + 107 —— Hy,0 + 17 + O, (cften)
(1) Atrfsrar o fore o foem forfaw |
(2)  Afufsrar i gum shife e aqrfogerdr farfag |
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32.

56/4/3

(a)

(b)

(i)

(i1)

(1)

(ii)

The initial concentration of NyOg in the first order reaction :
1
was 12 x 1072 mol L™1. 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 :

D H202 +I — H2O + I0™ (slow)

(ID H202 +I07 —— H2O +1 + 02 (fast)

(1) Write rate law for the reaction.

(2) Write the overall order and molecularity of the

reaction. 2
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(h)

@)

(i1)

(i)

(i1)

T IcATaT ohl e forgert Hfetfiad stffsramatl =t quf shifsig :

HoNCONH - NH

(I (CHy),Cd + 2CH;COCl ——>

COCl1 H,
(I11) >
Pd — BaSO,

frfafgd @fie reat § fovg w0 & g o wemies e
A

(D) U desiiue 37T desiigeh 3TFel

AD) A ST IO

AUAT

FTARad e HYeIooT 3 ¢ §U Me UaTe, SferHe STeia Scumel
=1 for@et qut hIfTT

©/CHZCH3 () KMnO,, KOH
) Gi) Hy0*

a =cH, > >—cHo

)

Ag(NHo)ol*
(I1T) tl \AgMHghl

CHO

fefaritaa suT=aer g hifsg
(I)  d=aifcedee 9 dihHAT
(ID) difceess ¥ 3-%iHd TuAT
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33.

56/4/3

(a)

(b)

(i)

(ii)

(1)

(ii)

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

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl1
H
(I1D) 2,
Pd —_ BaSO4

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

D Ethyl benzoate and benzoic acid

(II) Propanal and propanone
OR

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

©/CHZCH3 () KMnO,, KOH
w2+ Orono

)

Ag(NHq)o|*
(I1T) tl \AgMNHghl”

CHO

Carry out the following conversions :
D Benzaldehyde to Benzophenone
(II) Benzaldehyde to 3-phenyl propanol
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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”.
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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.
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Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the
Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the instructions
be followed meticulously and judiciously.

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

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

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again
reminded that they must ensure that evaluation is carried out strictly as per value points for each answer
as given in the Marking Scheme.
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MARKING SCHEME 2024-25
CHEMISTRY (Theory)- 043

QP CODE 56/4/3 MM: 70
Q.No Value points Mark
SECTION A
1 (B) 1
2 (B) 1
3 (D) 1
4 (B) 1
5 (A) 1
6 (B) 1
7 (B) 1
8 (A) 1
9 (D) 1
10 (A) 1
11 (€) 1
12 (D) 1
13 (A) 1
14 (A) 1
15 (D) 1
16 (C) 1
SECTION B
17 Amino-acids which cannot be synthesized in the body and must be obtained through diet. 1
In zwitter ionic form, amino-acids react both with acids and bases./ Due to the presence of
both carboxylic group and amino group. 1
18 | (a) . CH,CH, - C - O — CH, 1
ICI)
(b)
(_ {:u_.) 1
CHy=C-0)Al
CH, ks
19 Hydrogen-Oxygen fuel cell/Fuel cell %
Converts the energy of combustion of Hydrogen directly into electrical energy. 1
Advantage- High efficiency/Pollution free %
(or any other one correct advantage)
20 K2[PdCl4] 1
Potassium tetrachloridopalladate(ll) 1
21 Rate of the reaction will increase. 1
Rate constant remains same.
OR
21 Order of the reaction =1/ First 1
Rate =k[A] 1
SECTION C
22 (a)Change from Mn** 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. %
(b)Due to poorer shielding offered by 5f electrons than 4f. 1
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(c)H, B, Cand N atoms being small in size get trapped inside the crystal lattices of transition 1
metals.
23 A: CsHsCOCH;3 Acetophenone %,V
B : CHIs Triiodomethane %,V
C : CeH5COOH Benzoic acid %,V
24 (a)CGHsNH2> CsHsNHCH3> CszNH2>(C2H5)2NH 1
(b) (CHg)zNH< C,HsNH»<C,HsOH 1
(C) CsHsNH2<(C2H5)2NH< C,HsNH, 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 =CHsCH,CH.Br B = CH3CH,CH,OH % X
(i) A = CH3CH=CHCHs B= CH3CH,CH(Br)CHs 6=3
(iii)A = CH3CH,Cl  B= CH3CH3
26. (a)No 1
Sodium propoxide is a strong nucleophile as well as a strong base so elimination reaction of t-
butyl chloride predominates over substitution.
propyl chloride and Sodium.t-butoxide / CH3CH,CH,Cl and (CH3);CONa 1
(b)2-Propoxy-2-methylpropane 1
27 i=Normal molar mass/Abnormal molar mass %
i=40/28
=1.428 1
o=i-1/n-1 %
=1.428-1
1
=0.428 x100
=42.8 % (Any other suitable method) 1
28 2Al + 3 Ni?* = 2AP* + 3Ni %
E°cei=E°Ni2+/ni - E°ai3+/a1  ;E°cell=-0.25-(-1.66)=1.41V A
n=6
Ecei=E°cell-2.303RT log [AP*]?
nF [Ni]?
Ecen =1.41-0.059 log [0.002]?
6 [0.002]® 1
Ecen =1.41-0.059 log [2x1073%]?
6 [2x1073%)?
Ecen =1.41-0.059 log (5x102)
6
Ecen =1.41-0.059 (2.6990)
6
Ecen =1.41-0.0265
Ecen =1.3835V (Deduct % mark for no or incorrect unit) 1
SECTION D
29 (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) = P P = K x .

When p° = Ky
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p ax for both.
(c) The enthalpy of mixing of the pure components in the ideal solution is Zero/AmixH=0.

The Volume of mixing of the pure components in the ideal solution is Zero. /AmixV=0 Y+
(or any other two suitable characteristics)
30 (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
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 Vte
SECTION E
31 (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 (rt)bond with central metal atom/Metal to ligand bonding 1
creates synergic effect between CO and the Metal.
(1) Mirror images are superimposable/ Presence of plane of symmetry. 1
(i)
(N)Ao>P, causes pairing of electrons, therefore 1 unpaired electron 1
(1) Ao<P, No pairing of electrons therefore 5 unpaired electrons 1
OR
31 (b)(i)
(I)Coordination Isomerism / [Cr(NH3)s] [Co(CN)e] Y%,V
(I)Optical Isomerism / %, %
ol
I-form d-form
()Geometrical isomerism /
Toz NO,
H3N I NO; H3N l NO,
Cio Co %, %
HN'——>NHy 1N i NO,
NO, NHj
(ii) Weak field ligands produce weak field and leads to small splitting of d-orbitals whereas
1

strong field ligands produce strong field leading to large splitting of d-orbitals.
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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.

32 (@
(i)
= 2303 . [Rlo 1
t [R]
2-303 1.2x1072
k= 60 log 0.2x1072 1
2:303
L el
=— - x0.778
k=2.98x 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
32 (b)(i)
ko _Ba [1_1 1
log k, 2303RITy T,
2y _ Ba [1_ 1
log k;  19-15 [298 308] 1
0.3=_Fa [ 10 ]
19-15 [298x308
0-3X19-15x298X308
Ea= 10
E.= 52729 Jmol?or 52.729 kimol™ (Deduct % mark for incorrect or no unit.) 1
(i)
(1). Rate= k[H,0,] [I'] 1
(2) Overall order : 2/ Second %
Molecularity : 2 / Bimolecular YA
33 (@) (1)
1
C/L_ NNHCONH:
(I1) CH3COCH3 1
CHO
(1 ©/ 1
(ii) (1)Benzoic acid with Sodium bicarbonate gives brisk effervescence. No reaction with 1
Ethyl benzoate
(ii)Propanal, when heated with ammoniacal solution of silver nitrate (Tollens’ reagent) 1
gives silver mirror. No reaction with propanone
(or any other suitable chemical test)
OR
33 (b)(i)(1)
: ,COOH 1
(11)1.(BHs)2, 2.H,0,/0OH", 3.PCC 1
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(1)

(b)(ii)
(1)

o}
CHO !
©/ |)K1Cr207 ©/L\C CsHs C\©
(u) soclz Anhyd .AICIz

(I1) CeHsCHO CHsCHO, dil NaOH ,A N CeHsCH=CHCHO H,/Ni CeHsCH2CH,CH,0H

(Or any other suitable method)

7|Page




