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Candidates must write the Code on the
title page of the answer-book.
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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 30 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minutes time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.

WA s (fg=e)

CHEMISTRY (Theory)

FeiRa gq7 : 3 a2 S7ferHad 37 : 70
Time allowed : 3 hours Maximum Marks : 70
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AT (7397 :

G) @ geT 7 & |

(ii) Fo-GEIT1 @8 7% 3l Tg-I70T J97 & | T4 F97 & o701 376 & |
(iii) Fo-GEIT9 T 18 T Tg-F70T J97 & | Fe9b F97 & 70 2 37 & |

(iv) Fo7-GEI7 19 & 27 7% 4 TG-F0T J97 & | I 9% Fo7 & 70 3 37 &/
(v)  Fo7-GEIT28 T 30 TF FH-I70T F97 & | IA% J97 & 70 5 37% & |

(vi)  STAVIHAFIR ST 2Tl BT JINT F | Sepeied] & 3791 #1 3FAA 51 8 /|

General Instructions :

(i)
(ii)

(i11)

(iv)

(v)

(vi)

56/1/2

All questions are compulsory.

Questions number 1 to 8 are very short-answer questions and carry
1 mark each.

Questions number 9 to 18 are short-answer questions and carry 2 marks
each.

Questions number 19 to 27 are also short-answer questions and carry
3 marks each.

Questions number 28 to 30 are long-answer questions and carry 5 marks
each.

Use Log Tables, if necessary. Use of calculators is not allowed.

NaCl o8 TR 1 Teigleraiidl 3y aurtar & 2

What type of stoichiometric defect is shown by NaCl ?

‘T3’ (emulsions) =1 TfteTfyg HifST |

Define ‘Emulsions’.

XeF, 1 Gt=1 SRaad it |

Draw the structure of XeFy,.
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4. UgEfEm % ﬁw%ﬁ% fgg?glﬁgfﬁ« (Al,04) chg% COy, G TR Y[

31gT I AT B 2 1
What role is played by COg in getting pure alumina (AlyO3) in the
extraction of aluminium ?

5.  250HU=ed <hl BT 3RREd hifve | 1

Draw the structure of 2-bromopentane.

6.  TshUUl axd NI STTeRETShTuT STTETd I g3id & ? 1
Why do transition elements show variable oxidation states ?

7.  CHg - NH, 311 (CHg)3N H @, fore Tsh &1 a2 31fee g ? 1
Out of CHg — NHy and (CHg)3N, which one has higher boiling point ?

8. fmafafea Aftes =1 TUPAC am fafau : i
CH, -~ CH ~ CHO
CH,

Write the IUPAC name of the following compound :
CH; — (|3H - CHO

9. T fIgoid <hl Hiekal 3R Hiddd | A T8 hifve | faea=e <h Aidaar 9=
! ATl A1 H 80 8 qiafdd o dhd & ? 2

Differentiate between molarity and molality of a solution. How can we
change molality value of a solution into molarity value ?

10. (a) U AMGHI, A + B — 3d@e, & fau a1 f99m, Rate = k[A]! [B]2 ®
oo e 2 | srfifsea < ife T R 2

(b) T\ Hife Afufsean & fow a1 fames k& sors fafa | 2

(a) For a reaction, A + B — Product, the rate law is given by,
Rate = k[A]! [B]%. What is the order of the reaction ?

(b) Write the unit of rate constant ‘k’ for the first order reaction.
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(i) 3T o HIEU H AN i TshH
(i) TGt T AT YTl Uishor

Describe underlying principles of the following processes :

) Froth floatation process of concentration of ores

(i)  Vapour phase refining of metals

12. = iffent <t g=AE 3Rfga Fifse

(1) HySO3

(i)  NgOs

Draw the structures of the following compounds :
(1) HySO3

(i)  NgOs

13. FfaRea e sacied o ot 39h SRl fifan
(i)  GhHY 9Tq¢ (Zn, Cd 3T Hg i BIeht) 3 (hF3R) JR I ToHH

3 FIYATH el Bl 3 |
(i)  HshHYT GTqeAl i Tem it § TR AT (uw 3R fgefi) sifafia
w9 ¥ ufafda gt & |

rerE
TIHTIE THad T 8 ? T-IIIE Hha 1 Teh TRUMH I, |

Assign a reason for each of the following observations :

(1) The transition metals (with the exception of Zn, Cd and Hg) are
hard and have high melting and boiling points.

(i1))  The ionisation enthalpies (first and second) in the first series of the
transition elements are found to vary irregularly.

OR

What is lanthanoid contraction ? Write a consequence of lanthanoid
contraction.
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15.

16.

17.

18.
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(i)  FshHY I ATFFEhIT 0T fe@Td & |
(i)  Co?* Taral & Yot feriivg it Iufedrfa § SHefisha &1 SaT & |

Assign reason for each of the following :

1) Transition elements exhibit paramagnetic behaviour.

(ii)  Co?* is easily oxidised in the presence of a strong ligand.

T 3 ATRaTeT 1 foaw difve = sEehl gat sTEen SEAIsti g
TE THST ST FehaT § | 2

Enumerate the reactions of glucose which cannot be explained by its open
chain structures.

feafafga stfufsranst o g fafae - 2
G)  faforrea Som gyamo
(i)  <hled AffRaT

Write the equations involved in the following reactions :
(1) Williamson ether synthesis

(11) Kolbe’s reaction

frfaRaa st & 3 4T 2
(i) faeim A iR faarfim C AR fow =i sremawesh & 2

(i) —IfFasiige iR FfFasiicrss ¥ 1 3@ a1 7 2

Answer the following questions :

(1) Why are vitamin A and vitamin C essential for us ?

(i1) What is the difference between a nucleoside and a nucleotide ?

o [N e

frefaftga afadi =t forg yehrt fopam ST gemar 2 2 2
G)  WIH " Tue-2-37
(i)  Tfore FAES ¥ TAEA

How are the following conversions carried out ?

(1) Propene to Propan-2-ol
(i1))  Ethyl chloride to Ethanal
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20.

21.

22,
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T AR H FEgied Wiedss, Hy0, (Sad), HoO (1) 3R 0y () d

auefed gar & | AMGRN Hy0, ® WomW Hife &t 7 W om frams
k=106x102 min! 7 |

(i)  HyOy % Th e & 15% I q=fed g | fohaat amd T 2
(i)  Ufeel o 85% i qEfed B § foha @9 wmm 2

Hydrogen peroxide, HoO9 (aq) decomposes to HoO (/) and O9 (g) in a

reaction that is first order in H9O9 and has a rate constant
k = 1-06 x 1073 min ™.

1) How long will it take for 15% of a sample of HyO9 to decompose ?
(i1))  How long will it take for 85% of the sample to decompose ?

5 kg T o Y $ TIASAH Telghicd, HOCH,CH,0H, STueh! R i 3faeH
YTl H STl ST 8 | Afe AATASehicd [oeiad ol {gHieh —15-0°C &I,
foem =1 FaeAs w1 B 2

(S & foTT Ky, = 0-52 K kg mol ! 3T K¢ = 1-86 K kg mol ™)

Some ethylene glycol, HOCH,CH50OH, is added to your car’s cooling

system along with 5 kg of water. If the freezing point of water-glycol
solution is — 15-0°C, what is the boiling point of the solution ?

(Ky, = 0-52 K kg mol! and K¢ = 1-86 K kg mol™! for water)

I T T9cd 895 g cm™> & | $Hh fohed I ®aleh shiegd T-I TLEAT BId!
2 | iR Ty < e @@ g 2

(T g Cu = 63-5 g mol™!, N = 6-02 x 1023 mol™1)

The density of copper is 8-:95 g em™3. It has a face centred cubic structure.
What is the radius of copper atom ?

(Atomic mass Cu = 63-5 g mol™!, Ny = 6-02 x 1023 mol™)

(i) o
(i) fevsa wuma
(iii)  SIFIBRITH
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Define the following terms™: 7

1) Sorption
(ii))  Tyndall effect

(iii)  Electrophoresis

23. = ! HRU qd gL THAT 3
() e wied-shraed stirfshan 78 & R |
(i)  TIUHA I 0 gesia 8 g UHee T8l |
(i)  BfeH % pKy, 1 9H UHelA &% pK, 7 d %9 7 |

Account for the following :

1) Aniline does not give Friedel-Crafts reaction.
(ii))  Ethylamine is soluble in water whereas aniline is not .
(iii)  pKj, of methylamine is less than that of aniline.

24, (a) T/ 3@ 9 @ A Afe - OH g o Afie & TMT Sy2
STshaT T | SAfeh dsfl & SAHfshan M ?
(1) CH3BI‘ Bl CH3I
(i) (CHg)3CCl a1 CH5Cl

(b) T srfifsranst & Iare fafigu .
(i) CHz—Cl+KCN — ?

a1 e AICI
(i @( +CH, - CI 3740

(a)  Which compound in each of the following pairs will react faster in
SN2 reaction with — OH group ?

(i) CHgBr or CHgl
(ii)) (CHg)3CCl or CH3Cl

(b)  Write the product of the following reactions :
(i) CH3-Cl+KCN —— ?

cl anhyd. AICI,
(i) ©/ + CH, - CI 747
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1 shircredl | 8 Yook ohl AR H1.T.Hl. (IUPAC) ™ fafau -

i)  [Co(NH3)sCIICl,,
(i)  Kg[Fe(CN)gl
(iii)  [NiCl2%~

HAYAT

e hivciad TR H 8 Ucdsh o JehIfNTeh THTEISRET sh! BEHTG SRR

[Cr(C504)313~, [PtCly(en)ol?*, [Cr(NHjz)oCly(en)]*

Write down the IUPAC name for each of the following complexes :
(1) [Co(NH3)5ClICly
(i) KzlFe(CN)gl
(i) [NiClg?
OR

Draw the structures of optical isomers of each of the following complex
ions :

[Cr(C50,4)3]%", [PtCly(en)o?*, [Cr(NHjz)oClo(en)]*

frafafaa =1 § 2 I 1 Uh-Ush 3gewr T |

(i) TR FHE (ST )

(i) @ e

(i) wfciferss

What are the following ? Give one example of each.
) Sweetening agents

(ii))  Food preservatives

(111)) Antibiotics
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{1 Sgtehl  TehaTohl o ATH QI : 3

(i)
(ii)
(iii)

et
gifereeTsiq
gifersdi=

Give names of the monomers of the following polymers :

1)
(ii)

(iii)

(a)

(b)

(a)

(b)

(a)

(b)

Neoprene
Polystyrene
Polypropene

T fogq-oTTeey o foe=a % fofu amershar 3R Aok =Tethal 9ei ol
gRwTied IR | Ao SgeH & 1Y ek givadd W feouft i |

T dTTehdl Hd 1 HIUG Ufeg 100 ohm o1 | URepfera shifvg

(i) Tafsre =retshar 7R (i) faom <Y Hier Trereran |

(KCl = 74-5 g mol~! 3T &1 TET% =125 cm 1) 2 3
JrorE

frafafea yos # fomd-emees & 3l 1 e Hif

(i) wAfETH soiwIet o WY AgNO5 T T foem |

(i) AT SISt % T HySO, 1 STef faerm |

39 a9 fa9aTat 1 3A™had hiVT S 500°C T Aly,05 T AT<EH
FE & foTu AravTesd 8 | Tuses afufsra g A1203+§A1+02%

e firest Sott aftads 8 960 kJ | (F = 96500 C mol 1)

Define the terms conductivity and molar conductivity for the
solution of an electrolyte. Comment on their variation with
temperature.

The measured resistance of a conductance cell was 100 ohms.
Calculate (i) the specific conductance and (ii) the molar
conductance of the solution.

(RCl1=745¢ mol~! and cell constant = 1-25 cm ™)

OR
QB365-Questiom Bank Software P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(i)  An aqueous solution of AgNO3 with platinum electrodes.
(ii) An aqueous solution of HySO,4 with platinum electrodes.

Estimate the minimum potential difference needed to reduce Al,O4
at 500°C. The Gibbs energy change for the decomposition reaction

% AlyO3 — % Al + Oy is 960 kJ. (F = 96500 C mol™)

ﬁ"-_v[ <hl Eﬂﬁ? Tﬁﬁﬂl :

(i) Ucsid T

(ii) ohFeaRI SAfufsha

= i 4 SR i & fo vt site #1 gvie fif

) T R T

(i) seAfcsEse SR UHEIBHA

(iii) IUH-2-3TH TR TH-3-3TH 2,3
AYAT

= Afient i TN 3mfed Fif

(i)  4-FARYH-2-3T1

(i) gg-284-1-31A

fefafaa § 3came fafen -

) Bry/P
(i) CH3-COOH ——— ?

Gi) CH,-cHOo “AHs

(ifi) CH,—C-CH, 22~18 _,

Describe :
(1)  Aldol condensation

(1i1) Cannizzaro reaction
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(b)

(a)

(b)

(a)

(b)

(a)

0B365-Question Bank Software

Describe a chemical test to distinguish between

(i) Ethanal and Propanal
(i1) Benzaldehyde and Acetophenone
(iii) Propan-2-one and Propan-3-one

OR

Draw the structures of the following compounds :
(i)  4-chloropentan-2-one
(ii) But-2-en-1-al

Write the product(s) in the following :
) Br,/P
(i) CH3-COOH ——— ?

Gi) CH,—cHO A

/n - Hg

(iii) CH3-C - CHg
conc. HCI

?

g
(i) P4+ NaOH + HyO —
(ii) XeFy+ OoFy —
Fre= feufaat o6t e &8 3faa Isqan
(i) o AR § e amed = v ° e B
PH3 < HsS < HC1

(i) TFARM oh STTFHISTEAT hl HTFEThRh &THAT 1 ¥ 7 7
HCIO0, < HCIO3 < HCIO, < HCIO
(iil) TTST FTEAT H Hehl FTIFEhT FTAER YERId il g | 2,3

AT

ofi.wg 3.3, (VSEPR) frgi=d 1 Swm htd gT et st wewtierd
TTEATRAT T TMRE hIT
) NyOs
(ii) BrFy
QB365-QuestiomBank Software P.T.O.
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(b)

(a)

(b)

(a)

(b)

et B365:Question Bank Software e % ww &

I %PI'%IQ :

(i) NHg, PHg, AsHs, SbHg — 9IGd §T FaHT AT o A H

(ii) O, S, Se, Te — FUcHe & & Y AT AY TAH & ded
ER

(iii) Fy, Cly, Bry, I, — 3e-4 foriieH Taedt & sed %A §

Complete the following chemical equations :

(i) P4+ NaOH + HyO —

(i) XeFy+ O9F9 —

How would you account for the following situations ?

(i) The acidic strength of these compounds increases in the
following order :

PH3 < HyS < HC1

(i1)) The oxidising power of oxoacids of chlorine follows the order :
HC104 < HCIO3 < HCIO9 < HC10

(iii) In vapour state sulphur exhibits paramagnetic behaviour.

OR

Using VSEPR theory predict the probable structures of the
following :

(i) NgOj
(i) BrFs

Arrange the following groups of substances in the order of the
property indicated against each group :

(i) NHg, PHg, AsHg, SbHg — increasing order of boiling points.

(i) O, S, Se, Te — increasing order of electron gain enthalpy with
negative sign.

(iii) Fo, Cly, Brg, Iy — increasing order of bond dissociation
enthalpy.
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CHEMISTRY MARKING SCHEME
DELHI -2014
SET -56/1/2

Qn | Answers Marks
1 | Schottky defect 1
2 | Emulsions are liquid dispersed in liquid medium 1
3 1
4 | The aluminate in solution is neutralized by CO, gas and hydrated Al,Os; is precipitated 1
5 | H3C-CH(Br)-CH,-CH,-CH3 1
6 | Due to incomplete filling of d-orbitls 1
7 | CHsz NH; 1
8 | 2-methylpropanal 1
9 | Molality - It is defined as the number of moles of the solute per kg of the solvent. 1
Molqrity: Molarity (M) is defined as number of moles of solute dissolved in one litre (or one cubic decimetre) of | |
}SBO;li:t(l)?lr\l/erting weight of solvent into volume of solution using density
10 a) IIIrd Order 1
b) s/ min'/ time™! 1
11 1) In froth floatation, sulphide ore is wetted by oil and gangue particles by water 1
ii) Vapour phase refining — in this metal is converted into its volatile compound which is | 1

then decomposed to give pure metal

1
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12 1
)
o0
0 2%
Ny o VS
N "/1\1’;?\ N }1‘%4 1
i) o d . No
13 1) Due to strong metallic bonding / due to involvement of greater number of electrons | 1
from (n-1)d and ns electrons in the interatomic metallic bonding
ii)  Due to stability of d, d® and d’ orbitals 1
OR
13 1) The successive decrease in the size of atoms due to filling of inner orbitals in elements | 1
of atomic numbers 57 to 71 (in lanthanoid series) is called lanthanoid contraction
ii) It causes the radii (atomic sizes) of the third transition series to be very similar to those | 1
of the corresponding members of the second series.

14 i) Because of the presence of unpaired electrons in d-orbital 1

ii) Because energy released in the formation of bond between Co(Ill) and ligand is more | 1
than the energy required for the conversion of Co(1l) to Co(III).

15 | Glucose does not form the hydrogensulphite addition product with NaHSO3. 1
The pentaacetate of glucose does not react with hydroxylamine indicating the absence of free — 1
CHO group.

16 i R-X+R-Na— s R-U-R + NaX 1

OH ONa 'C]}II
' =~ DOH
@ NaOH t co, J 1
(i) E -
2-Tydroxybenzeic acid
11) [Salicylic acid)
17 1) Because deficiency of vitamin A causes night blindness whereas deficiency of vitamin | Y2 +2
C causes scurvy.
i) Nucleotide — base + sugar + phosphate whereas nucleoside is combiation of base and 1
sugar.
18 i) CH;-CH=CH, H20/H® CH;3-CH(OH)-CHj; 1

2
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ii)  CHs-CH»-Cl aq.NaOH CHs CH,OH—2— CH;- CHO 1
e St S Cr03/PCC
(or any other suitable method)
19 . _ 2303 [Rlp 15
1) k= - log ]
%)
Log 22 = (1.06x10™*) min"' ——
85 2.303
0.1635 .
T1.06x10-3 min-1 _ 153 min %)
.. 100 3 .1t
i) Log == -(1.06x10™) min 2303 1
_ 0.824x2.303 s
"~ 1.06x10~3min~1
t = 1790 min
0
20 | 1 HOCH,CH,0H = 2L = 22 _g o6 !
Kf ~ 186 °C/m
1
ATy=K, m HOCH,CH,O0H = (0.52°C/m) (8.06m) = 4.19°C
Ty=100.00°C + 4.19°C
1
=104.19°C
21 . _ 63.55gmol ™t _ 20 1y
Mass per unit cell = = 073x10Bmor—L X 4=422x10"¢g .
2
Volume of unit cell = ——— = 4.22x10 g /8.95g cm ™= 4.71x10% cm®
density
Edge = (Volume)”3 =( 4.71x10% cm3)1/3 1
=3.61x10°cm =361 pm
a Va
=2
Va
=301 _ 158 pm
2x1.41
22 1) Sorption- the process in which adsorption and absorption are taking place 1
simultaneously
ii) Tyndall effect- scattering of light by the colloidal particles due to which the path of 1
light becomes visible
iii) Electrophoresis- the process of movement of colloidal particles towards the 1
oppositively charged electrodes when current is passsed through it.
23 1) Because of salt formation by -NH, group with anhyd. AlCl; 1
ii) Because of hydrogen bonding of ethylamine with H,O whereas aniline does not form | 1
hydrogen bond with H,O.
3
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iii) Because of electron donating CH3 group, electron density on ‘N’ increases whereas in | 1
aniline electron desnity on ‘N’ decreases due to resonance.
24 a) i) CHsl ii) CH3C1 Vot 12
b) i) CH;CN 1
Cl
Cl
CH,
i) ©/ .\ CH, 2+
25 1) Pentaamminechloridocobalt (III) chloride 1
i) Potassium hexacyanidoferate (III) 1
1ii) Tetrachloridonickelate (II) 1
OR
4
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25
e b =
oF b‘ : 3 1
|
/\ ‘ i
i (\ _)
./ﬁe Cx \jb‘ n On (‘k
I \_/
% \ \,
‘ Ox
)
on 7’” -] 2+
)
& (W'} \ o0 /\
P P 1 Dopy = 1
: , _
w/ P e %
!
N2 "I - £ ; o
\ N, -—I
&) \ | '
R g (& I
MH; \ NH e
26 a) Sweetening agents : the substances which when added to any matter gives sweet taste. For
example : Sugar (or any other suitable example)
b) Food preservatives : Food preservatives prevent spoilage of food due to microbial growth.
For example : Table salt (or any other suitable example)
¢) Aantibiotics which in low concentration inhibit the growth or destroy the micro organism
For example : Chloramphenicol (or any other suitable example)
27 1) Chloroprene / 2-chloro-1,3-butadiene

ii) Styrene
iii) Propene

5
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28 a) Conductivity of solution is inverse of resistivity 1
k=GIl/A
Limiting molar conductivity — when concentration approches zero the conductivity is known as
limiting molar conductivity !
b) Specific conductance = % x cell constant 2
=——x125cm’ &
1000
=1.244x10°Q'em™ 1
=31 —1
Am = E _ 1.244x107°Q""cm |
Cc Cc
OR
28 a) i) Atcathode : Ag"+e — Ag 2!
At Anode : 2H,O — O, + 4H" +4¢” 1)
11)At cathode : H,O + e — Y2 H, + OH %)
At Anode : 2H,O — O, + 4H" +4e %)
b) n=4 1
AG = -nFE’ Ya
-960 kJ =-4 x 96500JxE’ 1
0_ 960000] 1
" 4x96500]
%)
=248V=2.5V
29 dil. NaOH 1
2 CHCIIO -::}H1 CH,-CH-CH,-CIHO
Ethanal OH
3-Hydroxybutanal
a) i) {Aldol)
H H H 0
N ™,
=0 + =0 + Conc. KOH —— H—C—0OH + H—C 1
& o
H H OK
ii) H
b) 1) On heating with NaOH +1,, ethanal forms yellow ppt of iodoform whereas propanal q

6
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does not.

ii) Acetophenone- On heating with NaOH +I,, forms yellow ppt of iodoform whereas

Benzaldehyde does not (or any other test)

iii)As there is a misprint in the question, award 1 mark for any attempt.

OR

29

b)

i) CH;COCH,CH(CI)CHj
ii)CH;CH=CH-CHO

i) CHy(Br)COOH

ii) CH;CH,OH

1i1))CH3CH,CH3

30

a)

b)

) P, + ANaOH + 3AH.O — PH, + ANaH,P(),

i) ‘XeF, +0,F, — XeF, + 0,

i) Because of increase in electrongativity from Phorphorous to Chlorine

ii) Because of decrease in oxidation state of Chlorine from HCIO, to HCIO.

iii) Because in vapour form, sulphur exists as-S; molecules and contains unpaired

electrons.

OR

30

a)

L T O
-~

i",}“,?h‘:_;q, — N )13”’
¥ 186 pm \_\

11?’?l O

i) ) 121 pm

7
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b) 1) SbH3 <AsH;<PH;<NH;
i1) Te<Se<O<S

111) 12<BI’2<F2<C12

Sr. Name Sr. | Name

No. No.

1 Dr. (Mrs.) Sangeeta Bhatia 4 Sh. S.K. Munjal

2 Dr. K.N. Uppadhya 5 Sh. Rakesh Dhawan

3 Sh. D.A. Mishra 6 Ms. Garima Bhutani
8
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