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General Instructions :

Read the following instructions carefully and follow them :

(i)
(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 calculators is not allowed.

SECTION A

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

each.

16x1=16

The product of oxidation of SOg_ with MnO, in acidic medium is :

(A) SO B) SO
2— 2—
©) 8 D)  8,0;

The coordination number of Co in [Co(en)3]3+ is :
A 3 B 4
© 5 D) 6
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o (el e h

3. TmfciRea d%ai § & HH-91 MRS 7 ?
(A)  [Co(NHg)s Clg]
B)  [Co(NHs), Cly] Cl
(C)  [Co(NHg)s Cl] Cly
(D)  [Co(NHg)gl Clg

4. fefefga 8 @ ia-an afsfaes gare 2 2

w OF
X
w QI
/CHg
o I \Gy,

CH, - CH- CH,

o Cr
X

CH, - CHy - X

5. fafafga o @ frmehl goamm § SHfa &0 o 8 2
(A) AT
(B) o-:l'liﬁtﬁ'—ﬁ'ﬁ
(C)  o-AYTFHhATA
(D)  o-HfyThHTA

6.  HI & a1 31ffshat ek (CHg)3 C — O — CH, &l @
(A)  (CHg)3 C -1+ CH3OH
(B) (CHg)3C-I+CHy-1I

(C) (CHz)3C—-OH +CH; -1

(D) (CHy)3 C - OH + CH30H



3. Which one of the following complexes is non-ionisable ?
(A)  [Co(NHg)3 Clg]
(B) [Co(NHjg), Cls] Cl1
(C) [Co(NH3)s5 Cl] Cly
(D) [Co(NHjy)gl Clg

4., Which of the following is a benzylic halide ?

w OF
X
w QI
/CHg
o I NG,

CH,, - CH - CH,

D) ©/ I

CH, - CHy - X

5. Phenol is less acidic than :
(A) ethanol
(B)  o-nitrophenol
(C)  o-methoxyphenol
(D)  o-methylphenol

6. (CHg)3 C — O — CHg reacts with HI to give :

(A) (CHg4C -1+ CH;0H
(B) (CHg)3C—-1+CHg-1
(C) (CHg)3C-OH +CH; -1
(D) (CHg)3 C-OH + CH3OH
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7.  UfEiE e d 9 feemes wHifeem & fafda g1t 2 2

(A)  d=SIgh 37

(B) A
(©) afafafas s
(D) AfcTs 1A

8.  a cdl & fereareft o 1 FaeMieh 39 Sl gdi % F9ATTh § I BT B
Sid g

(A) §q« g

(B) U3ee w9 yxrcqes fomreq aurtar 2

(C) T3ee w9 =Rulensh o= auifar @
(D) T3ce T 9 w8 fomem agf ewilar @

9. S CuCly % fogd-sTaeed & R -
(A) TS W Hy (g) Jod &Il B
(B) et W Cu ffifa grar 2
(C) UHE W Oy (g) Y Bl &
(D) e W Cly (g) G Bl B

10. Tt wom wife i wrfufsran 6 erdamy 1386 Thvg B | erffsean w1 am
s k) B -
A 05x 10371
B) 50x 105"
(C) 5x102s7t
(D) 05x 1027



7. Aspirin is formed by the acetylation of :
(A)  Benzoic acid
(B)  Phenol
(C)  Salicylic acid

(D) Phthalic acid

8. An azeotropic solution of two liquids has boiling point higher than either

of them when it :

(A) issaturated

(B)  shows positive deviation from Raoult’s law
(C) shows negative deviation from Raoult’s law

(D) shows no deviation from Raoult’s law

9. During electrolysis of aqueous CuCl,

(A)  H,(g)is liberated at cathode
(B) Cuis formed at cathode
(C) O, (g)is liberated at anode

(D)  Cl, (g) is liberated at cathode

10. Half-life period of a first order reaction is 1386 seconds. The rate constant

(k) of the reaction is :
(A)  05x 1037
B) 50x10 s
C© 5x102s7!

D) 05x 10257
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11. Tore ramsusiicr faei™ & Scfid faoe o a9 @ &1 sfees 19999 00225
2 | 7arsiie facid st HicA-3191 2

(A) 0-80
(B) 0-725
(C) 015
(D)  0-0225

12.  AMTHAT 2A + B, — > 2AB
& feru srfirfopan o feam mm 2
3T = k [A] [By).
97 fErTeR (k) 1 9 9Q™T ST ohdT & :
(A) A <l "igdr Fgmet
(B) B I Higdl sigTt

(C) dm9 darhl
(D) 3ugFd gt dH & g

9T G&IT 13 @ 16 & 70, 31 %97 130 70 § — G743 v &1 HAf9FI7 (A) 7T
gt &1 HRUT (R) GRT 3ifaha a7 747 § | 37 9971 & @gl I 414 137 7Y Hist
(A), (B), (C) 3% (D) & @ g7 g |

(A) R (A) 3 SR (R) T T& & W Rl (R), 3TheT (A) 6
Tg! STEAT HLdT § |

(B)  AfYHA (A) 3TN SR (R) HI T&l &, T R (R), ke (A) 6

gl AT T81 hidl © |

(C) INHAA (A) HEl B, W SR (R) TAd 7 |

(D) YA (A) TId 8, T SRV (R) T 2 |



11. The relative lowering of vapour pressure of an aqueous solution
containing non-volatile solute is 0-0225. The mole fraction of the

non-volatile solute is :

(A) 0-80
(B) 0725
(C) 015
(D) 0-:0225

12.  The rate of the reaction 2A + By —— 2AB is given by
Rate = k [A]® [Bol.

The value of rate constant (k) can be increased by :
(A) increasing the concentration of A
(B)  increasing the concentration of B

(C) increasing the temperature

(D) all the above three

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.

56/2/2-12 9 VWMWY P.T.O.



14.

15.

16.

17.

18.

S71IHIT (A)

PRI (R) :

S7IHIT (A) :

PRI (R) :

S7YFIT (A) :

SR (R) :

S7YHIT (A) :

PRI (R) :

; e ot WHHT w1 forem Afsta Afcmse gvewor gra

ERIRSIRET IR

Ufeehd aase AfTHEE O Ut ROMRA & 91 ATITR)
i AT 7 |

RNA # A &k 3ufeyd grm & |

RNA Sy fderto sidr 2 |

Ufetthfesh UHHT o SEUATEM @@l WiAfes WAt <l gorr |
rferes Tt 81 B |

e VT & STSUSEH a0 TS gid & |

el 1 st efremse ((O—NHCOCH;) &n s
BT g |

Ufrefle & UHifeem & Srur faeferge O Agee WS

gcd T SATdT § |

Qs @

frfafaa ugi st afenfya Hifs 2x 1=2
(%) oTERIH UHHT 3T

(@) —FASTRES

(%) Aifieel o f=fdfed gma # @ sH-81 Afee ifuss digar @ Syl
HfshaT ohar g TR =i 2

CH,Cl 3725l CH,CI
O (-

o

(@) =t

®

56/2/2-12
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13.

14.

15.

16.

17.

18.

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Define the following terms :

Aromatic primary amines can be prepared by Gabriel
phthalimide synthesis.

Alkyl halide undergoes nucleophilic substitution with
anion formed by phthalimide.

Uracil base is present in RNA.

RNA undergoes self-replication.

Diazonium salts of aliphatic amines are more stable than
those of aromatic amines.

Diazonium salts of aromatic amines show resonance.

Acetanilide (@—NHCOCHg) is less basic than aniline.

Acetylation of aniline results in decrease of electron
density on nitrogen in acetanilide.

SECTION B

(a) Essential amino acids

(b) Nucleotide

(a) In the following pair of compounds, which compound undergoes
Sn1 reaction faster and why ?

¢ d—CHy 1l OR {_)—CHyCl

(b)  Write the major product in the following :

®

56/2/2-12
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20.

21.

22,

23.

24.

56/2/2-12 12

foreht yom wife 1 sfirfsran w1 o fRms 1251072 571 & | 38 sifirerre &
5g ol 2:5g U g U fohaaT T8 o ? 2

[ log 2 =0-301, log 3 =0-4771, log4 =0-6021 ]

(%) AHTIS ITHaA FT 2 ? A-AAIIS AHa hl ol H Teh ad 8§ G

aed o ofte Ufekerag smehan 2aferek giar 8 | =i 2 1+1=2
rera
(@) GspHY gTge HUH TASH % I O i guid! & ? 3d-2vft § fohm o=
F FUH TA gEH HH 7 ? 1+1=2

IR (Ao’ 90 = 60 g mol 1) &1 4% foer foret sr3ma hrelfes gered
5-2% TITE o WY THIUER! & | A Hreieh qgrd 1 3 AR IRehierd

It | 2x1=2
@UE T

M H 17°C | 27°C Toh Jhg 1 W Topell e 1ffshan &1 o1 @4 1 &1

JTAT & | 38 AYTRAT o AT Afshaour Soit w1 Iiehard iy | 3

[fe=n T 2 : 2303 R =19-15 JK "' mol 1, log 3 =048 ]

ffefigd O <1 .91, 96 (emf) Iiehfed ifvT : 3
Zn (s) | Zn2* (0-1 M) || Sn2* (0-:001 M) | Sn (s)

0 0
ﬁa-ll 1) % . EZn2+/Zn = — 076 V, Esn2+/sn = i 014 V

[log 10 = 1]

283 K W Terefl o= &1 a1 @@ 100 mm Hg & | 39 a7 e &1 ame
2 gftepfera shifore fomd 283 K W fordt year fagga-3eed AB &1 1 Hia
faame® & 50 A # goT1 8 (I8 9 wiioie b foei™ AB quia: foriifora &1 S
2) | 3




20.

21.

22,

23.

24.

A first order reaction has a rate constant 1-25 x 107 s~%. How long will
5 g of this reactant take to reduce to 2-5 g ? 2
[ log 2 =0-301, log 3 =0-4771, log4 =0-6021 ]

(a) What is lanthanoid contraction ? Actinoid contraction is greater

from element to element than lanthanoid contraction. Why ? 1+1=2

OR

(b)  Why do transition metals have high enthalpy of atomization ?

Which element of 3d-series has lowest enthalpy of atomization ? 1+1=2

A 4% solution of urea (molar mass = 60 g mol™}) is isotonic with 5-2%
solution of an unknown organic substance. Calculate the molecular

weight of the unknown organic substance. 2x1=2

SECTION C

The rate of a gaseous reaction triples when temperature is increased

from 17°C to 27°C. Calculate the energy of activation for this reaction. 3
[Given : 2-303 R = 19-15 JK " mol %, log 3 = 0-48]

Calculate emf of the following cell : 3
Zn (s) | Zn%* (0-1 M) || Sn%* (0-:001 M) | Sn (s)

Given: Ey o,y =—076V, Eg 91/ =—014V

[log 10 = 1]

The vapour pressure of a solvent at 283 K is 100 mm Hg. Calculate the
vapour pressure of a dilute solution containing 1 mole of a strong
electrolyte AB in 50 moles of the solvent at 283 K (assuming complete

dissociation of solute AB). 3

56/2/2-12 13 WAV NN P.T.O.



26.

27.

28.

freforiga srffparsti # A, B 3t C &1 greaTd fafau - 2><1é=3

KCN NaOH + Br2

OH™
%) CH;-CHy,-B >A - > > C
(%) 3 27 Bt ATTRTeR STeA- 3T
NO,
@) @ Fe+HCl  , NaNO, +HCl . CpHOH
273 -278 K
fafafaa @ gag Afufsean fafaw . 3x1=3

(%) ach-TFFR 9=
(@) Tarmeifegem Afufsrn
() R Afirfsean

frferRaa & formm & fow erfifshansti & oafisstor @fSe @ (@18 717) 3x1=3
%) FAREE 8 BHEA

(
(@) e o dfcafesass

(W) e @ 2-nYTeEH
(

) G ¥ fufshe o

ffcTRad @ T srer T 3x1=3
(%) FAA TAU s AUTTH W 8 [ ol I8 UHRSH soiagireft
fereene srfufshansti & sivet /40 fdes 2 |

(@) s fosror gaor sreoles 8 2 |

()  n-ATUA TS I 7T et FAES Afereh ST & STA-ST9Efed &l
ST @ |



26.

27.

28.

Write the structures of A, B and C in the following reactions : 2x1 é =3

- NaOH + B
(@) CHg—CH,—Br SN o OH g Taou+Pn |
Partial hydrolysis
NO,
o) @ Fe+HCl  , NaNO,+HCL . CHOH
273-278 K
Write the reaction involved in the following : 3Ix1=3
(a)  Wolff-Kishner reduction
(b)  Decarboxylation reaction
(c) Cannizzaro reaction
Give the equations of reactions for the preparation of : (any three) 3x1=3

(a) Phenol from chlorobenzene
(b) Salicylaldehyde from phenol
(c) 2-Methoxyacetophenone from anisole

(d) Picric acid from phenol

Give reasons for the following : 3Ix1=3

(a) Chlorine 1is ortho/para directing in electrophilic aromatic

substitution reactions, though chlorine is an electron withdrawing

group.
(b) Racemic mixture is optically inactive.

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

56/2/2-12 15 WAV NN P.T.O.



Qs v

REferfaed 3o &a-3emia 397 & | 39 #1 Tyd% 7/gT 3K 137 70 Fe7) & I G |

29. THUU UGS % I UCHI] HAAT FET H d-Heh YU Bd B | T
TS W STifeh Wi d-sherel i Iufedfd dshAv awal Wi STEsHEU awi |
AT L Tt g | AR 4 & YA d-HeTehi o BRI I T o ATaAfh
0T TR B, S 3Tk SATFEIhLUT HAILYM, T AR T FT qAT 3P ThR
% forrel & |1y Hpet o anfe | Fshror arqd qen ek AR Ikl IO o
T FaER Ht R & | TehAY 91 3fd HoR ql Tcq Jra=id gt
g1 5% EY % A 6 St afad ygf gt @

M2+/M
(0}
Bz
\% ~118
Cr - 091
Mn ~118
Fe —0-44
Co ~0-28
Ni ~0-25
Cu +0-34
Zn ~0-76
freferfgd gt o I G
(%) TorH STTYR T &H 8 Hhd & T Cu T GshHYT Od @ Wik Zn &l ?
(9T 3pHT : Cu = 29, Zn = 30) 1
(@) Gshuul dea STierdieRtr Taensti | fafaear i gria 2 2 1

56/2/2-12 16




SECTION D

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

answer the questions that follow.

29. Transition metals have incomplete d-subshell either in neutral atom or in

their ions. The presence of partly filled d-orbitals in their atoms makes

transition elements different from that of the non-transition elements.

With partly filled d-orbitals, these elements exhibit certain characteristic

properties such as display of a variety of oxidation states, formation of

coloured ions and entering into complex formation with a variety of

ligands. The transition metals and their compounds also exhibit catalytic

properties and paramagnetic behaviour. The transition metals are very

hard and have low volatility. An examination of the E§4

shows the varying trends :

E§42+/M
\% - 118
Cr - 091
Mn - 118
Fe - 044
Co —0-28
Ni - 025
Cu +0-34
Zn —0-76

Answer the following questions :

2+/M

values

(a) On what basis can we say that Cu is a transition element but Zn is
not ? (Atomic number : Cu =29, Zn = 30)

(b) Why do transition elements show variety of oxidation states ?

56/2/2-12
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30.

56/2/2-12 18

(i) EShHY GTgeTl | ATerdIehtur STETedl i uiad-rrdr STHshHuT e

&1 gigd-aar @ feg geer f=1 gidl 2 2 2x1=2
AT
(M () Cr’t Yed FAUEEH g s MnSt Uael SA{eiehNeh, Sefeh a1
& 4t wiiehe &, =1 2

(TATY] ShHT : Cr = 24, Mn = 25)

i) T st wHteRto qui Shife 2x1=2

2MnO, + H)O+1™ ——

FIETEESe Uten M IR gt | Sfted & fofu e gid 2 | @il 0 e
1 TE 3 TR § ghIeH % F9 § FHEigEse QU A I Hitd g
B § | TEEe ®9 § ¥ uifdesgied Ufcsess stuen HIRM B § |
HEEESE Hl TA-IATHH H ITh HIER o AYR W HAFIGRSS,
Sfermahtss R Uifadhise | arfieha foham T 7 | At WSS Ta=md
AU BT 8, AT A <o SATHehHe qol hiow faeeH & sifalied gl I & |
I SET AHARUSE UeSladdIs BIdT @ 3T S8 ATM0aeh I CgH,506 TR
T | fafy= srfieedient S HI, HoN — OH, SiHH 5id, (CH3C0)90 $TiE o
T ATATRAT ek 3Heh! T H Toh Ufcsass dg, T WA Ueehigicih
THg (- CH,0H) 3R 9w fgdfiwe Uewigiicls @8 (>CHOH) 49T U |
ufeegtse HYg UMY Bid g¢ i ke Ufcegiss dqg il $© AWGRIT JH
3% wlierur, NaHSO3 a &1 Gl 8 | I8 hIH o al Fshid gHICHISA &9
o AT I FHeAl & T8 f=Ta1 had C — 1 W IUTEUd gTEgiedd a9g

foma ® gt 2




(¢c) (@) Whydo El(\)/[2 . values show irregular trend from Vanadium

to Zinc ?

(ii)) How is the variability in oxidation states of transition metals

different from that of the non-transition elements ? 2x1=2

OR

e (@) Of the a* species, Cr?t is strongly reducing while Mn3* is
strongly oxidizing. Why ? (Atomic number : Cr = 24, Mn = 25)

(ii)) Complete the following ionic equation : 2x1=2

2MnO; + HoO+1I™ ——

30. Carbohydrates are essential for life in both plants and animals.
Carbohydrates are used as storage molecules as starch in plants and
glycogen in animals. Chemically they are polyhydroxy aldehydes or
ketones. On the basis of their behaviour on hydrolysis, carbohydrates are
classified as monosaccharides, oligosaccharides and polysaccharides. All
monosaccharides are reducing sugars, i.e., they are oxidized by Tollens’
reagent and Fehling’s solution. A monosaccharide like glucose is
aldohexose and its molecular formula was found to be CgH1904. After
reacting with different reagents like HI, HoN — OH, Bromine water,
(CH3CO)90, etc. its structure was found to contain one aldehyde group,
one primary alcoholic group, (- CHyOH) and four secondary alcoholic
groups ( > CHOH). Despite having the aldehyde group, glucose does not
give some of the reactions of aldehyde group like Schiff’s test, NaHSOg
addition. This explains the existence of glucose in two cyclic hemiacetal
forms which differ only in the configuration of the hydroxyl group at
C-1.

56/2/2-12 19 WAV NN P.T.O.
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31. ()

56/2/2-12

TR IR AT Bl 8 2 1

T sl AFERUSS 3R SEdHRUse H ifiehd T

haed, Yhid, TFH, Tide™ 1

39 UifadehUge 1 919 9asu o8 Uoft e &gl S g | 39 “umft

E &1 HEd 8 ? 2

AT

(i) TR % 3 GHEIEl o AW SA1SC e ThiT ®T H C — 1 W

— OH &g o fo=rma # & fir=an gt 2 |
(i) TR HI Brg A o @Y AUGRAT fRE TRMIcHS g I
Iuferfa i gfE ot g ? 2x1=2
Qs e

i) 005 M CH;COOH faerzd &1 wliatier 100 378 9w T | Afg
U s 00354 cm™! B, 41 UHifesr atear faere i Hien

=TcTehd] UNehfold ShITST |

(i) HUS % fo@-stoeed @1 vom fRw fafew | 1 @i MnO, i
MnZ* # s9=eH & foru 02 § fora aaer 1 strawaehar arft 2
3+2=5

AT
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Answer the following questions :

(a)

(b)

(c)

(c)

31. (a)

56/2/2-12

What are reducing sugars ? 1

Classify the following into monosaccharide and disaccharide :

Fructose, Sucrose, Lactose, Galactose 1

Name the polysaccharide which is known as ‘animal starch’. Why is

it called ‘animal starch’ ? 2

1)

(i1)

(1)

(i1)

OR

Name the isomers of glucose which in the cyclic form differ

only in the configuration of the — OH group at C — 1.

Presence of which functional group was detected when

glucose reacted with Bry water ? 2x1=2

SECTION E

The resistance of 0-05 M CHgCOOH solution is found to be

100 ohm. If the cell constant is 0-0354 cm_l, calculate the

molar conductivity of the acetic acid solution.

State Faraday’s first law of electrolysis. How much charge in

Faraday is required for the reduction of 1 mol of MnO, to

Mn2* ? 3+2=5

OR
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i) 00025 mol L~ UEhifeer 3eat Sl aTetehdT 525 x 10° Sem L ® |

Ffe UEifess 3t & fIT AL, o1 A 390 S cm? mol™! &, @
Gl TS A o1 Uiehad iy |

(i) oS U 92 & TS, el it ooy rfifshar faflau | 3+2=5

32.

(%)

56/2/2-12

Rga ¥ 9 fordl gier & IO AT . 5x1=5

HTFAh HFHa i fsheedd & foured Foi (4) ThE THR Tqoherehid

g ! faured 9t (A,) € Hafod 8 ?

o [N e .

[fiRad 9% 1 ITUPAC 79 fafex -

[PtCly(en)y] (NOg)q

ARl ATEY g (VBT) & YR W T [Ni(CO),] <t smfufa
3R geehi FagR fofEu |

THad [Co(NHj)gl [Cr(CN)g] % gHRI fohe JehR <l THTEIEdr guIs STt
77

fortea & fagia & sur W ford IuggaeE Afies d d* oA o
g eh fo=ame Ty afc A, < P &1 | &1 I8 IUEgEdS Ak 3

TIShUT 1T T J=IshUT Eed & ?
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(b) () The conductivity of 0-0025 mol L7l acetic acid is

5.25 x 10™° S em™ L. Calculate its degree of dissociation if A(I)n

for acetic acid is 390 S cm2 mol_l.

(ii) Write anode, cathode and overall reaction of lead storage

battery. 3+2=5

32. Answer any five of the following : 5x1=5

(a) How is the crystal field splitting energy for octahedral complex (A,)

related to that of tetrahedral complex (A;) ?

(b)  Write the IUPAC name of the following complex :

[PtCly(en)y] (NOg)q

(c) Write the geometry and magnetic behaviour of the complex

[Ni(CO)4] on the basis of Valency Bond Theory (VBT).

(d) What type of isomerism is shown by the complex
[Co(NHj3)g] [Cr(CN)gl ?

(e) For the coordination compound on the basis of crystal field theory,
write the electronic configuration for d* ion if A, < P. Is the

coordination compound a high spin or low spin complex ?
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(") [Co(NH3)gl®" 3 [Co(NH3),Clyl™ H & i Boaifdsh Tt & 3R
w1 ?

(®) [PtClylen)ol®" & Tehlfireh THTETE! hl TTEATY SHTEY |

33. (%) () T=faRaa & sro dfe .
(1) Ml I qorT § UeeaTssl i SRR ST il 8 |

(2) UfceeEsi % UTH (o) BTESSH TWHISAT i Thid Al
Bt 2 |

(i) Tr=ferfaa srfufshenati & Seare forf -
COCHy

NaOHJI2
(1) >? + 2

COCl1

(iii) UIHTEh ITFA 3 VYA H fave =3 & v T gEmtes g

i | 2+2+1=5

AYAT



) Out of [Co(NH3)gl®* and [Co(NHj3),Cly]*, which complex is

heteroleptic and why ?

(g) Draw the structures of optical isomers of [PtClz(en)2]2+.

33. (a @@
(ii)
(iii)

56/2/2-12

Account for the following :

(1) Oxidation of aldehydes is easier as compared to

ketones.

(2)  The alpha (o) hydrogen atoms of aldehydes are acidic

1n nature.

Write the products in the following reactions :

COCH,

NaOH /1,
(1) >? 4+ 2

COCl1

Give a simple chemical test to distinguish between ethanoic

acid and ethanal. 242+41=5

OR
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(@) () ScEERE & 2,4-STEATEIG ARSI hl TLEHT SATET |

(i) FefaRad sl 3T HCN % Ufd SAHishameiiarT % sed g¢ 3a |
mﬁ%ﬁﬁm:

CH3COCH; | (CH3)3C — COCHg , CH3CHO

(iii) AT HHA BARRM SHEe &1 digeh 3T B R TR

NN

AT~ T ?

(iv) difcegse 3R e | fave o & fou awa et wdiao
fofew |

(v) THfafea sufsean 9 ged g fofan -

(i) NaBH,
I (1) H
O 5x1=5



56/2/2-12

(i)

(ii)

(iv)

V)

Draw structure of the 2,4-dinitrophenylhydrazone of
benzaldehyde.

Arrange the following in increasing order of their reactivity
towards HCN :
CH3COCHj3 (CH3)3C — COCHj3, CH3CHO

How can you convert phenyl magnesium bromide to benzoic

acid ?

Give a simple chemical test to distinguish between

benzaldehyde and ethanal.

Write the main product in the following reaction :

(i) NaBH,
I (1) H
O 5x1=5
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MARKING SCHEME 2023

CHEMISTRY (Theory) - 043
QP CODE 56/2/2

Q.No Value points Mark
SECTION A
1 (B) 1
2 (D) 1
3 (A) 1
4 (C) 1
5 (B) 1
6 (A) 1
7 (C) 1
8 (C) 1
9 (B) 1
10 (A) 1
11 (D) 1
12 (C) 1
13 (D) 1
14 (C) 1
15 (D) 1
16 (A) 1
SECTION B
17 (a)Amino acids which cannot be synthesised in the body and must be obtained through diet. 1
(b) When nucleoside is linked to phosphoric acid at 5’-position of sugar moiety. 1
/ Base+ sugar+ phosphoric acid.
18 (i)
@—CHZ - o . Y, Vs
, because benzyl carbocation is resonance stabilized. ’
(ii)
Br
1
19 = 2303 Rl o V2
t [R]
125 x 1072 =222 Jog ()
t = 2-303 . log 2 .
1-25%10
2-303x0-301
t= 1.25x1073
t=5545s or 5.54x10°s %
20 The steady decrease in atomic or ionic radii with increase in atomic number due to poor 1
shielding effect of 4f subshell.
Because shielding effect of 5f subshell is poorer as compared to that of 4f subshell. 1




OR

20 (b) Because of large number of unpaired electrons in their atoms they have stronger interatomic 1
interaction and hence stronger bonding between atoms.
Zinc/ Zn 1
21 LS L)
Wurea _ Wa )
Myrea - My
4 5.2 1
60 M,
-1 4 )
Mp =5-2x15=78-0 g mol
SECTION C
22 lo ka_ _Ea [l_i] or Eq [Tz—Tl] 1
8 ki 2:303RlTy, T, 2:303R L T, T2
Yo Fo [1_ 1
log ke 1915 1290 300
0.48 = _Ea [ 10 ] 1
" 19-15 [290x300
E. = 0-48x19-15X290X300
a— 10
E.= 79970Jmol-! or 79.970kJmol! 1
(Deduct % mark for incorrect or no units.)
23 0-059 Zn?* 1
ECell = (E%-E%0) 2 log ||
_ 0-059 0-1
=[(- 0-14) = (=0 76)]-—=log - 1
= +6Es— 9059
= +0.62 = Z
=(0-62-0-059)V
=0-561V
(Deduct % mark for incorrect or no unit.) 1
24 P P_ops —ix X Y%
AB— >»AT +B™
i=2 %
100 — 2 x —45_ (For dilute solution)
100 Nsolvent
100 —P, 1
= 2 1
100 50
100-P_=4
Ps =96 mm Hg (Deduct % mark for incorrect or no units.)
1
25 (a) A =CH3CH,CN % x3

B = CH3CH>CONH>
C=CH3CHyNH»
(b) A=




NI,

% %3
B=
Ny Cl™
C=
26 N NHNH, N KOH/ethyleneglyeol N\
/L_0 W /{'“_l\NH’ heal = /("H:' +N, 1
(a)
CaO, A
) Ar/RCOONa + NaOH ——— Ar —H/R-H + Na,(C0; 1
(© 2HCHO —ConeNaOH . yco0 Na™ +cH,0H )
(Or any other correct reaction)
27 (a)
'Ol OH 1x3
{il NaOH, 623K, 300 atm .
i) H®
(b)
OH OH
1. CHCI, + aq NaOH CHO
2. H* -
(c)
OCH OCH
. COCH
+ CH coc Anhyd. AICI,

(d)




OH (OH
OsN N,
Conc., HNOy
—_—

NO,
(Any three)

28

(a)Because of the stabilisation of intermediate carbocation through resonance. / Through
resonance, chlorine tends to stabilize the carbocation and the effect is more pronounced at
ortho- and para- positions.

(b)Because mixture contains two enantiomers in equal proportions resulting in Zero Optical
Rotation. / Due to the external compensation of equal percentage of (+) and (-) forms
resulting in Zero Optical Rotation.

(c)Because of the resonance stabilization of allyl carbocation.

SECTION D

29

(a) Cu has incomplete d-orbital in +2 oxidation state whereas Zn has fully filled d- orbital in
ground state as well as in +2 oxidation state.

(b)Because both (n-1)d and ns subshell electrons take part in the bond formation due to
their comparable energies/ due to the presence of unpaired electrons in d-orbitals.
(c)(i)Because of irregular values of (AjH1+AjH>) and sublimation enthalpies.

(ii)In transition metals, oxidation states differ by +1 whereas in non-transition metals differ
by +2.

OR

(c) (i)Because Cr** will be converted to Cr** which has more stable half filled t,¢ configuration
while Mn?* changes to Mn** which has more stable half-filled d” configuration.

(i)2MnO, +H,0+I ——2MnO,+20H +10,"

30

(a)Sugars which reduce Tollens’ reagent or Fehling’s solution.
(b)Monosaccharides :- Fructose, Galactose

Disaccharides :- Sucrose, lactose

(c)Glycogen, because its structure is similar to amylopectin.

OR
(c)(i)Anomers/ a-D-Glucose and B-D-Glucose
(ii)Aldehyde /-CHO group

SECTION E

31

()@

L 1(L
),
k= G¥*/R
k=_1 (00354
100

4.-1 -1

=354x10 "Q ~cm

Am =% 1000

_3-54x107"
0-05

x1000
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=7-08 Q_l cm2 mol_lor 7-08S cm2 mol_1
(Deduct % mark for no or incorrect unit)

(ii)The amount of chemical reaction which occurs at any electrode during electrolysis by a
current is proportional to the quantity of electricity passed through the electrolyte. / m=ZIt
where m= mass of the substance deposited , Z= electrochemical equivalent, I= current, t=
time.

5F

OR

31

(b)(i)
A — X %1000
M

-5
Am = 22202 % 1000

=21Scm?mol™

21 S cm? mol™’
390 S cm? mol™’

=0.053

(i)Anode : Pb + SO42- ———> PbSO+2e-
Cathode :PbO,+ S0, + 4H"+2e- — > PbSO4+2H,0

Overall : Pb+ PbO5+2H5S04 ——> 2PbSO4+2H,0

32

(a)

(b) Dichloridobis(ethane -1, 2—- diamine)platinum (1V) nitrate
(c) sp?, diamagnetic
(d) Coordination isomerism

e 3

1 .. .
20 g, high spin

+
(f) [CO(NH3 )4 ClZJ , as the metal is bound to more than one donor group(ligand).

(8)

2+ 2+
Cl - o«

A~ | o 5 Ny
en Pt

Pt en

D @C

ocn en
dextro mirror laevo

(Any five)

33

(a)(i)(1)Because oxidation of aldehyde involves cleavage of C - H bond which is weaker than
C - C bond of ketone.
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(2) Electron withdrawing nature of carbonyl group/ Due to resonance stabilization of the 1
conjugate base.
(ii)(1)
COONa
Y%, %
+ CHIB
(2)
TOCH3
1
1
(iii) Ethanoic acid will produce effervescence on treating with NaHCO; /On heating with
NaOH + I, ethanal gives yellow ppt.Of CHIzwhereas ethanoic acid does not.
(or any other suitable chemical test )
OR
33
(b)(i)
NO,
1
©— CH = NNH
TSNO»
(ii)(CH3)3 C - COCH3 < CH3COCH3 < CH3CHO 1
CO,,dry ether H,O0/H+
(ii)PhMy Br ————— > PhCOOMyBr ——— > PhCOOH 1
(iv)On heating with NaOH and |,, ethanal gives yellow ppt of CHI;, whereas benzaldehyde 1
does not. (Or any other correct test.)
(v) 1

CH, - CH - CH, - COOC,H,
OH




