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ﬁm%ﬁa/ﬁﬁé??ﬁa# STTYEF TIGT N FTHT Tt BT :

(1)
(ii)
(iii)

(iv)
(v)
(vi)
(vii)
(viii)

(ix)
(x)

39 v7-97 4 33 Yo7 & | @I 7 ST & |

T8 Je7-U7 gie @S] 4 [qy7ioid & - @ve &, &, T, 90T F /

GUE & - ¥o7 &I 1 & 16 7% Tglasodiyg JHR & Jo7 & | J&F Fo7 1 37 H7
&/

GUE & - ¥37 G&I7 17 @ 21 7% 377 Tg-3T1T FHR & 97 3 | 9% o7 2 37hl
#E

TUE T J97 T&T 22 T 28 T TG-F0T JHR & J97 & | 9% Jo7 3 371 #71 8 |
GUE T - FvT GI71 29 TIT 30 FG-ITERT F97 & | I Jo7 4 3] H71 3 |

GUE T - 97 G&I7 31 G 33 G-I FHR & 97 & | IAF Fo7 5 371 71 8 |
Jo7-97 § GHY 4y 781 13397 737 & | FE, @vs & & Ak 3 gy @usl &
P Tl T TARF e BT T 137 T & |

&7 § 19 gIscanad TSRl & 1o7g 777 F97-97 & |
depoict H 39T dfdd & |

Qug <h

57§11 & 16 T TgIEehedid YR & 1 31 & Jo7 & | 16 x1=16

1.

ST& MnOo, %! 91g <1 3ufedfd § KOH & @19 Gifctd foham STam 8, a1 I8 <al
i

(A) KMIIO4 (B) KzMI’lO4

foe EDTA* ™~ 3eretr 2 -

(A) THER T8 I
(B) Tgem foTs =1
(C) TEg fors &1

(D) wgeR forre =




General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(i1i)
(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.

1.

16x1=16
When MnO, is fused with KOH in air, it gives :
(A)  KMnOy (B) KoMnOy
(C)  MnyO (D) MnyOgq
Ligand EDTA*~ is an example of a :
(A) Monodentate ligand
(B) Didentate ligand

(C)  Tridentate ligand
(D)  Polydentate ligand

56/2/1-12 3 VWMWY P.T.O.



3. fmffea fore & @ -4 Sicie apa ffda s g 2
2—
(A) 0204
(B) CI'
(€) NOy
(D) NH;

4. Tr=faiaa 9 @ forad sp? Gehid e X § 3Tretad & 2
(A) CH,=CH-CH,-X

CH, - X
» CF

(D) CHy-CH,-X

5. feferfiga 3 @ s-an gatfaes g 2 2

. ©/CH2—OH » OF
(©) O/OH o K o

Cl

OH

6. UfaE, HI % @19 Affshan stk a1 & -
OH

(A) ©/ + CHy -1
I

(B) ©/ + CH3 -0OH
CH, - OH

(©) [:j/ + CHg -1
CH, -1

o I + CH,y - OH



3. Which of the following ligand forms chelate complex ?

(4) 05
(B) CI
(€ NO;
(D) NH;

4, Which of the following contains sp2 hybridised carbon bonded to X ?
(A) CH,=CH-CH,-X

(D) CHy-CH,-X

5. Which of the following is most acidic ?
CH, - OH

w €I ® CI
(©) O/OH o L o

Cl

OH

6.  Anisole reacts with HI to give :
OH

(A) [:j/ + CHg -1
I

(B) ©/ + CH3 — OH
CH, - OH

(©) [:j/ + CHg -1
CH, - T

o + CH,— OH

56/2/1-12 5 VWMWY P.T.O.



7. U 413 K W g H,S0, % &1 T T Tl 8 :
(A) C,H;0S0,H

(B) CoH;—O-CH,

(C)  CoHy—O0-CyHy

(D) CH,=CH,

8.  a gdi o ferganel A &1 Fa¥Hes 39 a1 gdi o FaUdh 9 et g
8 99 g
(A) ¥« @

(B) U3 ¥\ 9 garcHes o eunar 2
(C) U3ce Fam | =Rorcqes fo=e ewrian 2
(D) T3 Fm 9 e faeH 981 ewiiar @

9. Torel sramusfiar faeia & Sofia faea & a1 e@ &1 e s1ama 0-0225
2 | STarsusiial foca 51 a1d-2191 2

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

10. NaCl® Sl faeeA o fogga-sTaeed o g :
(A) e W H, (g) I gl 2
(B) %t W Na fiftfa grar 2
(C) UIE W 0, (g) G &It 2
(D) %S W Cl, (g) G Bl



7.  Ethanol on heating with conc. H,SO, at 413 K gives :
(A)  CyH50S03H
(B) CyHs—-O-CHgq
(C) CoHy—0-CyHg
(D) CH, =CH,

8. An azeotropic solution of two liquids has boiling point lower 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. 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) 0-725
(C) 015
(D)  0-0225

10. During electrolysis of aqueous solution of NaCl :

(A) Hy(g)is liberated at cathode

(B) Nais formed at cathode
(C)  Og(g)is liberated at anode
(D)  Cly(g) is liberated at cathode

56/2/1-12 7 VWMWY P.T.O.



11.  TEEH® Afufhan % H 3 S | Affshan i faefafaa aenet 5 9
fopeen! aft@fda L <aT 8 2

(A) T
(B)  Gfshaur it

(C) U=l
(D)  3Tdies Hal

12. Toret wafies sAfufshan P Q % T P % &9 8 <l &, P <l Figal g
H T, 8 % U § 9 It 7 | P’ b Ul il F +ife 2 -
A 3
B) 4
C) 2

(D) 1

gy7 &7 13 @ 16 & g, 31 &7 30 70 § — G99 v &1 sifaessaT (A) a@ar
g &1 FRUT (R) FIRT Sifeha (a1 71 & | 37 9971 & &gl 3w 714 130 7T Fist
(A), (B), (C) 371t (D) & @ e GHery |

(A)  SARTHAA (A) 3R SR (R) A1 T8 8§ 3 RO (R), 3hiheq (A)
Hg! STEAT HLdT § |

(B)  AfYHA (A) 3T SR (R) THI T& &, T SR (R), ke (A)

g TeAT &l Rl 7 |

(C) INhAA (A) Wl B, T SR (R) T 7 |

(D)  3IfYHe (A) T4 8, T HROT (R) TE 7 |



11. The addition of catalyst during a chemical reaction alters which of the

following quantities of the reaction ?
(A)  Enthalpy

(B)  Activation energy

(C)  Entropy

(D)  Internal energy

12. For the elementary reaction P—Q, the rate of disappearance of ‘P’
increases by a factor of 8 upon doubling the concentration of ‘P’. The

order of the reaction with respect to ‘P’ is :

A 3
B 4
C 2
(D) 1

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.

56/2/1-12 9 VWMWY P.T.O.



14.

15.

16.

17.

18.

STIFIT (A) :

PRI (R) :

S7IFHIT (A) :

PRI (R) :

S7IFHIT (A) :

@RI (R) :

S7IHIT (A) :

SR (R) :

Uferthfess wrafies WAl o1 formm Afsta Afcmee gvawor gro

fopaIT T TehaT B |

Ufeshd aases AfUee § Ut RUREA o @1y TR

gfoedTT *ar 3 |

DNA ¥ 8 &eh 3UfEd 8iaT g |

DNA T feht01 hidl 2 |

UfeTthfosh THHT & STEUSHIY otauii =hi o § Wifes Tl
& SSUAIIH I e T gid 8 |

UfeTthfoeh WAl o STEUSI—H TGvT TG g3Md & |

p-IRH hT ITV&T p-ATSER AT goieT & B |
p-TTEEUHEA § YT — NO, HHg 1 IO ITHIH T9E

3 oA & 1 qal @ |

Qs @

TR (WIeR geIWH = 180 g mol ~1) =T 6% faerem foreh arema wefies yerd
% 2:5% fIe & A1 TR § | AT HlafIeh ggred 1 AU AR qiEhfcta

HIT |

TRl worw ehife st 1ffsRa o1 a7 foris 1-25x 102 s L & | 30 o1fiypd® &
5g ol 2:5g U g U fohaaT a0 o ?

[log 2 = 0-301, log 3 = 0-4771, log 4 = 0-6021 |
56/2/1-12
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13. Assertion (A) :
Reason (R) :

14. Assertion (A) :
Reason (R) :

15. Assertion (A) :
Reason (R) :

16. Assertion (A) :
Reason (R) :

17.

18.

56/2/1-12

Aliphatic primary amines can be prepared by Gabriel

phthalimide synthesis.

Alkyl halides undergo nucleophilic substitution with

anion formed by phthalimide.

Uracil base is present in DNA.

DNA undergoes self-replication.

Diazonium salts of aromatic amines are more stable than

those of aliphatic amines.

Diazonium salts of aliphatic amines show resonance.

p-nitroaniline is a weaker base than p-toluidine.
The electron withdrawing effect of — NOg group in

p-nitroaniline makes it a weaker base.

SECTION B

A 6% solution of glucose (molar mass = 180 g mol_l) is isotonic with 2-5%

solution of an unknown organic substance. Calculate the molecular

weight of the unknown organic substance. 2

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, log 4 = 0-6021 |
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20.

21.

22,

(F) TS IMMHad HT 2 ? AAAIE AHa hl ol H Teh a 8§ G

T & o9 UFeiag seher o1fesh grar 8 | @i ? 1+1=2
Jreran
(@) dshuul 9Tqy HUH T & 3= O F=AT gt 8 2 3d-9vft ° fohw aw
F1 FHF Tt TEH FH 7 2 1+1=2
(%) Afiepl o FAfRad Fa @ & SE-A1 Afes ifess digar & Sy 2
Atrfsparm ST ST =41 2
I Br
N s N
(@) f=fafea @ gea g fofew 1+1=2
CH,CH, _
©/ Clz,q'{'la"ﬁm\
frefafaa gei st afernfya Hifv 2x1=2
(%) WA 1 fahdienta
(@) I9ga R
Qug T
frforfaa stfrfaii & A, B 3t C i st fafa - 2><1é=3
- NaOH + B
(%) CHz— CHy—Br —SCN |5 i s B—2 P L ¢
NO,
(@) @ Fe+HCl  , _NaNO, +HCl . CHOH .

273-278K



19. (a)

(b)

20. (a) In the following pair of compounds, which compound undergoes
SN2 reaction faster and why ?
I Br
N or N/
(b)  Write the major product in the following : 1+1=2
CH,CHgq
9 Cly, UV light
21. Define the following terms : 2x1=2
(a)  Denaturation of protein
(b)  Invert sugar
SECTION C
22.  Write the structures of A, B and C in the following reactions : 2x1 é =3
- NaOH + B
() CHy—CHy—Br — XN o OH g TaB+Pn
Partial hydrolysis
NO,
o) @ Fe+HCl  , NaNO, +HCl . CHOH
273-278K
56/2/1-12 13 VNN P.T.O.

What is lanthanoid contraction ? Actinoid contraction is greater

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

OR

Why do transition metals have high enthalpy of atomization ?

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




24.

25.

26.

56/2/1-12 14

faferiaa @ gag stfufsean fafau . 3x1=3

(%) Tich-Tohe TT=A
(@) fasrmeifeae it
ARG IR

(T

~—"

fFrefefaa o fomm & fore srfufspanet & wfieo dfSw (18 #7) 3x1=3

fafafaa o faw sror &S 3x1=3
(%) FARE Jufd SO 3999 aug 3 R off I8 Tl soiwefwrh
gicreama STfrfshanati & arie /au fése 2 |

(@) s fasror gaor sreoles & R |

(M) AU FASS I 3UET UeTad FAss Afers e o SaA-3a=fed g
ST 2 |

283 K W Torelt faames &1 a1 g« 100 mm Hg g | 39 a7 e w1 am=
31e giehford shiforg o 283 K W fopdlt Soa fogfa-o1aeed AB &1 1 Hid
fa@me® & 50 7 H g1 & (I8 M e fob Tt AB quia: fo=ifSia &t S
2) | 3




23. Write the reaction involved in the following : 3x1=3
(a)  Wolff-Kishner reduction
(b)  Decarboxylation reaction

(¢) Cannizzaro reaction

24. Give the equations of reactions for the preparation of : (any three) Ix1=3
(a) Phenol from chlorobenzene
(b) Salicylaldehyde from phenol
(c) 2-Methoxyacetophenone from anisole

(d) Picric acid from phenol

25.  Give reasons for the following : 3x1=3

(a) Chlorine is 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.

26. 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

56/2/1-12 15 WAV NN P.T.O.



28.

HET1TIGT 97 Ha-3TTEMRT T97 & | T B &7 % 16T 3R 15T 7T F941 & I Farw |

29.

56/2/1-12 16

fafoad 9 =1 f9.91. 96 (emf) IiEwRiara i

Zn (s) | Zn%* (0-1 M) || Sn2* (0-001 M) | Sn (s)

fen g E) g1y =—076V, Eg 04/g =—014V

[ log 10 = 1]

™ # 17°C | 27°C 9 gig H W forelt A srfufsean o1 o & 0 &
AT 2 | 3T IAHAT o T8 Afshaur Solt w1 Iiehard shifag |

[fe=n M 2 : 2.303 R = 19-15 JK " mol !, log 3 =048 ]

Qs v

FEEEge Wdl 3R v gl | Sftaq & fof ofrewes 8id & | diel 4 W
61 g R TR | ighlsq & €9 § weiagee SUg0 U A wifd s
B B | TR ¥ @ 3 uifcesgie Ufcesss stwar e B R
FEEES Hl TA-NTIH H b FAGER o JAER W HHIARES,
FTTERTEE 3T TTTdhiss H aiffehd Tl TT 8 | Tt THIAHUSS q=mit
AU BT 8, AT A o A(HehHe qol Hiow faeed @ sifefisnd 8l S 3 |
I ST AHIARUSE UeSladds gidT 8 3T 8! ATfUaeh I CgH, 506 TR
T | faf= eifYeedent W& HI, HyN — OH, SiHH 3@, (CH3CO0),0 3c1fg
Y ITUTRAT ek 3Heh! T H Toh Ufcsgiss I9g, T WUTHe Ueehigiclsh
THE (- CHyOH) 3R IR fgdae Ueehlgicis @98 (> CHOH) dIT U |
ufeegrse dYg 3UMYd Bid g¢ Wi e Ufeeaiss g il o AWM S8
i alieer, NaHSOg a0 781 <1 B | I8 9 & a Fhid gHIvES &
% 3Tfedcd ! FHTAT & o TH=1aT shad C — 1 W A gEgiiaad 99g *

foma 4 |t 2




27. Calculate emf of the following cell : 3
Zn (s) | Zn2* (0-1 M) || Sn2* (0-001 M) | Sn (s)

. 0 0
GIVGII : Ezn2+/zn — - 076 V, ESII?"-'-/SD — - 0 14: V
[log 10 = 1]

28. 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]

SECTION D

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

answer the questions that follow.

29. 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 CgH1950g. 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.

56/2/1-12 17 WAV NN P.T.O.



(%) SRR SR w1 Bl B 2 1

(@) HAREd S AHARES 3R SEHRUSS H Ffihd HIT

A, hid, aed, Tidd 1

T(\ o

() 3T UifcTdhss 1 9 aqey S8 9ofi e’ st S 2 1 39 aroft

~

T I hed @ ? 2

AT

(M) () TRE % 3 gUEIEl o AW FA1sT e Wshid ®T H C — 1 W
— OH &g o fo=ma # & for=an gt 2 |

(ii) TP H Bry i o @i AMUfha fopd TehicAs THg i
Iqfeyta st gy =t g ? 2x1=2

30. THUU UGS % ISE AT Al FEA H d-Heeh Iqu Bd 8 | 3k
gramopsTt W aTifyes wftd d-shereRt <t Iufedrfa dskmvr axal Wl STEsHYY awdl |
3T L ¢l & | AT €9 T ARG d-HeTehi o HRUT A T o AT
0T TR &, 9 3THeh ATFEHTHT ATEITE, T AT T FHT qAT 3P ThR
% forreel = @ dgper Fmior anfe | opmur arqd aen sk AR SR O 9
T FaER Ht R & | TehAW 91 3fd HoR ql Tcq Ara=hid gt
&% BN o, % HHI ol ST aieed sgftr g @

M2t/




30.

56/2/1-12 19 WAV NN P.T.O.

Answer the following questions :
(a) What are reducing sugars ?

(b) Classify the following into monosaccharide and disaccharide :

Fructose, Sucrose, Lactose, Galactose

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

it called ‘animal starch’ ?

OR

(c) (1) Name the isomers of glucose which in the cyclic form differ

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

(ii)  Presence of which functional group was detected when

glucose reacted with Bry water ? 2x1=2

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 El(\)/Iz I values

shows the varying trends :



(0]
M2/M
A% - 118
Cr -091
Mn - 118
Fe - 044
Co - 028
Ni —-0-25
Cu + 0-34
Zn - 0-76
ffcTRed gt % I ST
(%) Tord STTYR T BH g Hhd & Th Cu T GshHY Od & Wiichd Zn &l ?
(FHTY] AT : Cu = 29, Zn = 30) 1
(@) wshHY da STTeRiTehtuT sraeertati | fafdear =i giid 8 2 1

M @ Hfemm g e aw El‘\’d%/M%maﬁaﬁﬁq@%ﬁmﬁ

g °?
(i) HshHYT UTgTt | SATefenur STaEnel hl TNEd- T STHhHI aodi
Sl giEaHar @ fohd TR 9= Bl 3 2 2x1=2

AT

(M () Cr’t Yed FAUEEH g S+ieh MnSt Uedl AT ieheh, el a1
& 4* wiefie &, == 2
(TATY] ShHT : Cr = 24, Mn = 25)
Gi) T e Tt gof ifse 2x1=2

2MnOj + HyO + 17 —




E§42+/M
\Y -1.18
Cr -091
Mn - 118
Fe - 044
Co - 028
Ni - 025
Cu +0-34
Zn - 076

Answer the following questions :

(a)

(b)

(c)

(c)

56/2/1-12

On what basis can we say that Cu is a transition element but Zn is

not ? (Atomic number : Cu =29, Zn = 30)
Why do transition elements show variety of oxidation states ?

(i) Why do El(\)/I2 M values show irregular trend from Vanadium

to Zinc ?

(ii1) How is the variability in oxidation states of transition metals

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

OR

(i)  Of the a* species, Cr?t is strongly reducing while Mn* is

strongly oxidizing. Why ? (Atomic number : Cr = 24, Mn = 25)

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

2MnO, + HyO + 1~ —>

21 VWAV WAVVVAWVVIWWWAWVY P_T.O_



31. fr=fafga § 9 fedl gier & I dfT 5x1=5

(%) HATHAHT THA hl fsheed & faured il (A,) ThE TR Aqsherehd
qHA oh! fodTeT HoAl (A,) & FaE@ 2 ?

o

(@) frAfaiRad g% &1 IUPAC 9 fafew :
[PtClz(en)z] (NO3)2

()  TANShal AEY fHga (VBT) @ YR W @%d [Ni(CO),] i samtfd
3R aehg =aeR fafEu |

(") @A [Co(NHg)gl [Cr(CN)gl & G fohel TohR hl THTGITAT TI1E Tl
3?

(€) forrea & figia & snur W fret SuugeasT Aife 4 4* smed =0
giagi-eh fa=amd ey Afe A < P 81 | &1 I8 Iu8gHAISH Ak 3=

TEshUT HAYET e ST Hehdt B 2

NN\ e~

(&) [Co(NH3)gl®" 3 [Co(NH3),Clyl™ H & i Boiildsh Tt & 3R
T ?

(®)  [PtCly(en)ylt & JehTi3Teh HHTEIE <hl HTATE SHTST |

32. (%) () T=faRaa & sro dfe .
(1)  <hIMT = qorT | UfcggTgs! o1 SATafientur A8 gial 7 |

(2) UfceeEESi % UTH (o) BTESSH TWHISAT hi Thid e
Bt & |
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31. Answer any five of the following :

(a)

(b)

(c)

(d)

(e)

()

(g)

32. (a)

56/2/1-12

SECTION E

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

related to that of tetrahedral complex (A;) ?

Write the IUPAC name of the following complex :
[PtClz(el’l)z] (NO3)2

Write the geometry and magnetic behaviour of the complex

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

What type of isomerism is shown by the complex

[Co(NHj)g] [Cr(CN)g] ?

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 ?

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

heteroleptic and why ?

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

(i) 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.

23 VWAV WAVVVAWVVIWWWAWVY P.T.O.
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(ii)

(iii)

1)

(ii)

(iii)

(iv)

(v)

frfaRad stfufshamati % 3ed1g TfEy
COCHj

@ NaOH/ I,
(1) >? + ?

COCl

(2) @ + (CHg)yCd —> ? + CdCl,

T3 3TF 3R VI H fa¥e v & fou ava qamfaes e

éll\aQ | 242+1=5

HAYAT

IS cSETES & 2,4-STEATEIhHARIESHAH hl FL=HT SHTET |

fefefigd sl 3Rl HON o i STifsramsfierdt & sgd ¢ A |
Wﬁ%@ﬁﬁ:

CH3COCHj3 | (CHg)3C — COCHg , CH3CHO

AM BiHA BRRM SiHEe w1 diss 3Fd § fRE TeR

-
LY=L hy ?

)

Safeegse 3N UId 8 fave o & fou awa vemfae gdeon
forfew |

frafafea stfifseen & g Icure fafe

(i) NaBH,4
I (1) H

O 5x1=5
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(i1)

(iii)

o)

(i)

(iii)

(iv)

v)

56/2/1-12

Write the products in the following reactions :

COCH,

NaOH /I,
(1) >? + ?

COCl1

Give a simple chemical test to distinguish between ethanoic
acid and ethanal. 242+1=5

OR

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

Arrange the following in increasing order of their reactivity
towards HCN :
CH3COCHj3 (CHg)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 (1) H
O 5x1=5
25 VVWAWWWAWWYVVANWVVNAVVINIWVVVAANVVN P.T.O.
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(1)

(ii)

(1)

(ii)

0-05 M CH;COOH fae@@a 1 ufelg 100 378 9 T | 3fg
I fOri® 00354 em™! 2, @ WEifesw srea foemm hl @ler

=TcTehd] UNehioTd ShIfST |

He o fogd-smaed %1 yug fem fafgw | 1 9@ MnO, =i
Mn?* § 379=H & foru e o forde s1aer ) sravgehar gt ?
3+2=5

AT

0-0025 mol L~} ¥ehfess 31wt &bl =Tetehdl 525 x 10 ° Sem L 2 |
aﬁ&{ﬂﬁ%m%m A(I)n 1 OF 390 S cm? mol_l%,?ﬁ

[N e

gOeh! TR 9T A1 Ifieha hifsig |

e FAIH 9l o UAlS, hele iR wuy aifufskan fafaw | 3+2=5



33. (a) (1) The resistance of 0-05 M CH3COOH 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.

(i1)  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

(b) (@) The conductivity of 0-0025 mol L' acetic acid is

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

for acetic acid is 390 S cm2 mol_l.

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

battery. 3+2=5
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MARKING SCHEME 2023

CHEMISTRY (Theory) - 043
QP CODE 56/2/1

Q.No Value points Mark
SECTION A
1 (B) 1
2 (D) 1
3 (A) 1
4 (C) 1
5 (D) 1
6 (A) 1
7 (C) 1
8 (B) 1
9 (D) 1
10 (A) 1
11 (B) 1
12 (A) 1
13 (A) 1
14 (D) 1
15 (C) 1
16 (A) 1
SECTION B
17
TlGlucose = TUnknown
Cc=Cuy 1
We Wy ’
Mg My
6 _25 1
180 MU
. 1
M - 2 5><;180 g mol™ 1
=75¢g mol™*
18 2303 R Y2
k= T lo [[]T]o
1251073 =238 1o (2
t 2.5
t=—2'30373 log 2 1
1-25%10
2-303x0-301
(= 1:25%x107
t=55455 or5.54 x 10° s Y2
19 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
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OR

19 (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
20 I
(i) /\/ due to larger size of | than Br/I" is a better leaving group %, %
(i)
GH -~ CHy 1
21 (i)When a protein in its native form, is subjected to physical change like change in pH,
temperature etc it loses its biological activity.(Or destruction of secondary and tertiary 1
structure.)
(ii)Hydrolysis of sucrose brings about a change in the sign of rotation, from dextro (+) to laevo (-) 1
and the product is named an invert sugar.
SECTION C
22 (a) A =CH3CH,CN % x3
B = CH3CH>CONH>
C=CH3CHyNHy
(b) A=
NH,
% x3
B=
+ ——
N, C1
C=
23 :
N _ NHNH, N\ — KOH/ethylene glycol : M, )
=05~ C=NNH, = > CH, + N, 1
(a)
Cao, 4 1
(b) Ar/RCOONa + NaOH ——— Ar — H/R-H + Na,(C 03
(¢  2HCcHO —Conc ‘IzaOH »HCOO Na™ +CH,OH 1
(Or any other correct reaction)
24 (a)
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Ol OH

@ (i) NaOH, 623K, 300 atm
i) H®
OH OH
1.CHCI, + aq NaOH CHO
2. H* -

(c)

(b)

OCH OCH

COCH
@ ‘H.COCI Anhvyd. AICI,
il C( A N

OH OH

OuN N,
Conc. HNOy
—’

NO.

(d)

(Any three)

1x3

25

(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 proportionsresulting 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.

26

pC—ps
Tzl_- x

AB——>A +B

i=2

100-P, . .
S =2 x —48_ (For dilute solution)

100 Nsolvent

100 -P 1
=9

100 50

100—P_=4

Ps=96 mm Hg
(Deduct ¥ mark for incorrect or no units.)

27

0-059 [Zn2+]

Ecell = (E°c-E°a)——log |5+




0-059 01
=[(-0-14) = (-0-76)]-—=log 7
= +062- 299,57 !
Z
=(0-62-0-059)V
=0-561V 1
(Deduct % mark for incorrect or no units.)
28 log X2 _Fa [L_i] or —ra [TZ—“] 1
8 ky 2303RlT T, 2:303R | T,T2
log 21— Fa [1 1
g ky  19-15 290 300
_ E, 10 1
048 =515 [29o><3oo]
£ = 0:48X19-15x290x300
a” 10
E.= 79970Jmol‘or79.970kJmol™* 1
(Deduct % mark for incorrect or no units.)
SECTION D
29 (a)Sugars which reduce Tollens’ reagent or Fehling’s solution. 1
(b)Monosaccharides :- Fructose, Galactose %
Disaccharides :- Sucrose, lactose %
(c)Glycogen, because its structure is similar to amylopectin. 1+1
OR
(c)(i)Anomers / a-D-Glucose and B-D-Glucose 1
(ii)Aldehyde /-CHO group 1
30 (a)Cu has incomplete d-orbital in +2 oxidation state whereas Zn has fully filled d- orbital in 1
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. 1
(c)(i)Because of irregular values of (AjH1+AjH>) and sublimation enthalpies. 1
(ii)In transition metals, oxidation states differ by +1 whereas in non-transition metals differ 1
by +2.
OR
(c)(i)Because Cr** will be converted to Cr** which has more stable half filled t,g configuration
while Mn** changes to Mn** which has more stable half-filled d° configuration.
1
(i) 2 MnOi +H20+If —2 Mn02+20H7+IO37 1
SECTION E
31 (a)
4
NEEIN

(b) Dichloridobis(ethane -1, 2— diamine)platinum (IV) nitrate

(c) sp’, diamagnetic

(d) Coordination isomerism
3 1 .. .

(e) tZg eg,h|gh spin

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

-

(8)




—| 2_:5 c _]

Cl . 1
- /—\ I /C1 : (.1\\]"|l /_\i-'ll
\_,/PL\ | (/J ~_
dextro o mirror - lereo
(Any five)
32 (a)(i)(1)Because oxidation of aldehyde involves cleavage of C - H bond which is weaker than 1
C - C bond of ketone.
(2) Electron withdrawing nature of carbonyl group/ Due to resonance stabilization of the 1
conjugate base.
(ii)(1)
COONa
Y%, %
+ CHlIy
(2)
TOCHS
1
(iii)On heating with NaOH + I, ethanal gives yellow ppt.Of CHIzwhereas ethanoic acid does 1
not.
(or any other suitable chemical test )
OR
32
(b)(i)
NO,
1
@--— CH =NNE
TSNO»
(ii)(CH3)3 C - COCH3 < CH3COCH3 < CH3CHO 1
CO,, dry etler H,0/ H+
(iii)p@My Br ————— > PACOOM,;Br ———— PRCOOH 1
(iv)On heating with NaOH and 1,, ethanal gives yellow ppt of CHI;, whereas benzaldehyde
does not. (Or any other correct test.)
(v) 1
CH, - CH - CH, - COOC,H
OH 1
33 (@i

< - &)

k= G*/R




k= (0-0354)
100

=354x10 %0t em™? 1
K
mnzﬁxlooo .
-4 2
3.54x%10
=—x1000
0-05
=708§f1cm2nmfiorTOSSun2mofl 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 1
where m= mass of the substance deposited , Z= electrochemical equivalent, |= current, t=
time.
SF 1
OR
33
(b)(i) %
K
mnzﬁxlooo
A = 525x1o—5x1000 1
m.o T 0.0025
=21Scm’ mol™ 72
P I"I
=
X I"II
%
_ 2138 ecm?mol™!
390 S cm? mol’
%
=0.053
(ii)Anode : Pb + S0 42- ——> PbSO,+2e- %
Cathode : PbO,+ SO,4° + 4H +2e- — > PbSO4+2H,0 %
Overall : Pb+ PbO5+2H,S04 —> 2PbSO,4+2H50 1
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