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General Instructions :

(i)  All questions are compulsory.

(i)  Marks for each question are indicated against it.

(iti) Question numbers 1 to 8 are very short-answer questions and carry 1 mark each.
(iv) Question numbers 9 to 18 are short-answer questions and carry 2 marks each.

(v)  Question numbers 19 to 27 are also short-answer questions and carry 3 marks
each.

(vi) Question numbers 28 to 30 are long-answer questions and carry § marks each.

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

1. ol 3 SR STralh 319 o s e weeh @ firT i U St A ool ol fefee | 1
/ Write a point of distinction between a metallic solid and an ionic solid other than
metallic lustre.
2. PCI; 3R PCI, ¥ ¥ fopgsh g ®i AIar T8t & 3 il ? 1

Which one of PCI; and PC/ is not likely to exist and why ?

ywﬁw%ﬁqﬁamﬁmaﬁww%? 1

What is the role of graphite in the electrometallurgy of aluminium ?

& Fretefaa A ISR (ucleophilic) Fmes sfuRra F Tl ¥ T
A § AT HIT ; T, Ui, MO, =LA | 1

Arrange the following compounds in an increasing order of their reactivity in
nucleophilic addition reactions : ethanal, propanal, propanone, butanone.

5. 2-AREN-2-3e ST 1 T G fhad | 1

Draw the structural formula of 2-methylpr6pan-2-ol molecule.

6. freAtafEa dife &1 g R T, AW e 1
CH, = C~ CH,Br
CH,

Give the IUPAC name of the following compound.
CH, = (l'i — CH,Br
CH,
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} T SRTERVT It §U WHAGABIHIN &l (homopolymerisation) Ft afeenfe sifsw | 1

Define the term, ‘homopolymerisation’ giving an example.

& Frefefan Sl faerae § Sk et e % e s d saferd i 1
CH,NH,, (CH,), NH, (CH,); N 3R NH,
Arrange the following in the decreasing order of their basic strength in aqueous
solutions :
CH;NH,, (CH;), NH, (CH;); N and NH,

9. ZEERIHEIEH 3 (CCLCOOH) F T 1,00 Aieel STeld faeras st seis as amfaa
fopan s € 1 foerae &1 g 100,18 °C ¥ | ZEFaRiudiiesd 3et & ford aue 8TF S
=1 A HIE | (ST % ford Ky, = 0.512 K kg mol™!) 2
rgar
T URH St g fefad
(i) e 99w (Mole fraction)
(i) @RI foer (Isotonic solution)
(iii) AV BTH HRE
(iv) oSt faeram
A 1.00 molal aqueous solution of trichloroacetic acid (CC/;COOH) is heated to its

boiling point. The solution has the boiling point of 100.18 °C. Determine the van’t
Hoff factor for trichloroacetic acid. (K, for water = 0.512 K kg mol™)

OR
Define the following terms :
(1) Mole fraction
(1) Isotonic solutions
(iii) Van’t Hoff factor
(iv) Ideal solution

iy‘aﬁw&maﬁﬁ%’@wmm%?aﬁﬁ%mﬂﬁmﬁ%ﬁmﬁﬁ@ﬁmm@
Hife I TgTH HIWT :
(i L'mols!
(i) Lmol!s™! 2
What do you understand by the ‘order of a reaction’ ? Identify the reaction order
from each of the following units of reaction rate constant :

(@ L'mols™
(ii)) L mol s

3 [P.T.O.
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11. f= S o W 3 T6-UF STaeiied WRaT ;
(i) TeraifoTa $ie siiearge dier § NaCl o1 faera faemmar sen € |
(ii) T WebTT FEhoT Ut Bt UEet NaC/ % faormm @ o o Rt U |t Yo S & |
Describe a conspicuous change observed when
(i) a solution of NaCl/ is added to a sol of hydrated ferric oxide.
(i1) a beam of light is passed through a solution of NaC/ and then through a sol.

12. . HieRES €A & ©hed o 91 Taed & & 2 el dib ot @ avi st B s
gafaRidt |idt 1 @heA fFa S g €

What is meant by coagulation of a colloidal solution ? Describe briefly any three
methods by which coagulation of lyophobic sols can be carried out.

13. Frfafadt @ 9o ST
() USfAFET % faeeE R | FRieTEe S i,
(i) it et & uftswtor & S Aieiiwass = it |
Describe the following :
(1) The role of cryolite in electro metallurgy of aluminium.

(i) The role of carbon monoxide in the refining of crude nickel.

14. W sty ff Fetatad s a2 (1) deres s (i) 9@t SaRe (biocatalyst) ?
What is meant by (i) peptide linkage (ii) biocatalysts ?

15. wd® % fod sted swur <1 gu Fratefan ot smen St

(i) O, T F, T & urgei H 3o S0 saenst ® ferd wH wwd § 7w
T A 0, TWHEF, ¥ |

(i) A FIRTZES B TSN T ARG FAITHAT S TFiT B &l bl ST THelt ¢ |
Explain the following giving an appropriate reason in each case.

di)/ O, and F, both stabilize higher oxidation states of metals but O, exceeds F, in

doing so.
(ii)  Structures of Xenon fluorides cannot be explained by Valence Bond approach.

4
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16. Trfefaa Tamafe Qe ® qur Hig 2
() Cr, 0 +H +I -
(i) MnO,+NO,+H"—
Complete the following chemical equations :
() Cr,0X +H"'+I >

(i) MnOj+NO; +H* -

17. Fr=foiiaad Sgoreht % Tcish Ushelsh i TXaT SRIET HiTT 2
(i) A= 6
(i) O
Draw the structure of the monomer for each of the following polymers :

(1) Nylon6
(i1) Polypropene

18. DNA 3R RNA &% s &g Gla-Tees 3w faf@u | 3t &Rehl, g ik gifae, & 1
I TH DNA # Iufeerd giar € 2 2

Write the main structural difference between DNA and RNA. Of the two bases,
thymine and uracil, which one is present in DNA ?

Wmméﬁaﬁaqﬁz@aﬁﬁmﬁﬂm%mﬁqﬁz@a%wﬁmmas
pm & & T W i e o= g 2

AYar

A 286.65 pm VS IR F T 1 Hid THT e Ve el § | 3TRRA H T
7.874 g cm™ § | T9 FIAT 1 STGNT H U YaNIGT TE&AT Ht T BT |
(Fe T T, §T9 = 55.845 u) 3

Tungsten crystallizes in body centred cubic unit cell. If the edge of the unit cell is
316.5 pm, what is the radius of tungsten atom ?

OR

Iron has a body centred cubic unit cell with a cell dimension of 286.65 pm. The

density of iron is 7.874 g cm™. Use this information to calculate Avogadro’s
number. (At. mass of Fe = 55.845 u)

3 [P.T.O.
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20/ g fieTwlie (C,HgO,) HHT H 500 g Fer AT H elohd T faera smn 70 € | 39

21.

faeraT =1 FaeAis 100.42 °C il € Staf® & Tl & Fauqiss 100 °C ¥ | forade =
fepel AT 59 T | geg 7 ot ?

(K, 511 % fot@ = 0.512 K kg mol™!)

A solution of glycerol (C;HgO,) in water was prepared by dissolving some glycerol

in 500 g of water. This solution has a boiling point of 100.42 °C while pure water
boils at 100 °C. What mass of glycerol was dissolved to make the solution ?

(K, for water = 0.512 K kg mol™")

/1 afufsran

2NO,, + Clyy —> 2 NOC,
& o ffefaa 3ifes Tog 63 T | 94 719 263 K ) o) e

. URTSTF [CI Cl, % 315¥d giF Ht TRieTS
T, urRfETE [NO] (M) [Chy] 2 o ,
(M) T (M/min)

1 0.15 0.15 0.60

2 0.15 0.30 1.20

3 0.30 0.15 2.40

4 0.25 0.25 ?

(a) T Fram = =i fafed |

(b)) 3 FeriE H A TRET ST 3T A T T |

(c) AN 4| Cl, % 3G¥ B B URAH T T ?
For the reaction

the following data were collected. All the measurements were taken at 263 K :

Exp;;;r.nent Ipitial (NOJ M) Initial [Cly] (M) Initial ;?té Zf(i}ls/zraggsarance
1 0.15 0.15 0.60
2 0.15 0.30 - 1.20
3 0.30 0.15 2.40
4 0.25 0.25 ?

(a): Write the expression for rate law.
{p) Calculate the value of rate constant and specify its units.

(©)  What is the initial rate of disappearance of Cl, in exp. 4 ?

6
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22. o wrot 3 gu Frefafadr s = St
() v feritvg it Sufefa § Co?t Waer @ Co>* ¥ Siferdighd & Sl & |
(i) NH, ® 37981 CO 3t vt it ARERE & |
(iti) Ni(CO), %1 3o SHR [Ni(CN),)2~ % FHH Tl gl € |
State a reason for each of the following situations :
(i) Co?*is easily oxidized to Co3* in presence of a strong ligand.
(i) CO is a stronger complexing reagent than NH,.
\/(iii) The molecular shape of Ni(CO), is not the same as that of [Ni(CN)4]2‘
23, frAfeifid & fed TRt wr fafad 3
() T d-snfeeeta frem (d4) % W Cr2* s § sih Mnt STEae ¥ | |
(i) TS H e UrAEe i G W SUHEH e YR R § S e
el TEE | H S ¢ |
(iii) ATerepTeT WehHYT UTGaH & ¥R STt faeraa o fafere a1 wefér wea € |
How would you account for the following ?
(i)  With the same d-orbital configuration (d%) Cr2* is a reducing agent while Mn?*
is an oxidizing agent. !
(1) The actinoids exhibit a larger number of oxidation states than the
corresponding members in the lanthanoid series.
(ili) Most of the transition metal ions exhibit characteristic in colours in aqueous
solutions.
24, FrefafEa i & TErieE gHe e 3
() ARSI ® IigH A §
(i) b FiEe ® 2-FFeadaedE
(ii)) ufei =t Sf<e TeRE o
Write chemical equations for the following conversions :
(i) Nitrobenzene to benzoic acid.
(i1) Benzyl chloride to 2-phenyiethanamine.
(iii) Aniline to benzyl alcohol.
7 [P.T.O.
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25, Frefataa w1 & 2 390 ¥ TOF F UH-UF IR ST

E @) &=y ®RSF (Tranquilizers)

26.

27.

28.

(i) @mr 9RTET® (Food preservatives)
(ili) HEW THRTF (Synthetic detergents)

What are the following substances ? Give one example of each one of them.
(i) Tranquilizers

\/(i'f) Food preservatives

(iii) Synthetic detergents

3R Frafefiaa demleiel @i siferdipa fear ST & at Ui 3eg % A SR AR @
AT | T7 TrER TR # SifedimRes B AT e § SR A R T Y |

() CH,CH,CH,CH,OH

(i) 2-sgEHE

(iii) 2-AfT- 1S | 3

Draw the structure and name the product formed if the following alcohols are
oxidized. Assume that an excess of oxidizing agent is used.

() CH,CH,CH,CH,0H

(ii)) 2-butenol
(iii) 2-methyl-1-propanol

Ty AR ISR ST B el & W fT ot e setaiftnlere widfess wfaem
arfufirareti & s, S-Fers @i & | T STt i ¥ o

Although chlorine is an electron withdrawing group, yet it is ortho-, para-directing in

electrophilic aromatic substitution reactions. Explain why it is so ? 3

(a) Trfefaa sffemst it gur St :
(i) P,+SO,ClL—
(i) XeF,+H,0 -
(b) ﬁﬁwaﬁm(%wmmmaﬁrmﬁﬁmﬁmﬁmﬁaﬁm:
() SO% RHMO-S-0
(i) CIF; IHTF~CI-F

(ili) XeF, 3R ®TF - Xe-F 2,3
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29

(@

(b

(2)

®)

(2

(b)

(2)

(b)

ot et Sl i el wifee
() NaOH +Cl,—

(hot and conc.)
(i) XeF,+O,F, >
(» H;PO,
(i) H,S,0,
(iii) XeOF,
Complete the following chemical reaction equations :
@) P,+SO,Cl—
(i) XeF,+H,0—
Predict the shape and the asked angle (90° or more or less) in each of the
following cases :
(i) SO% and the angle 0—S - O
(i) CIF; and the angle F—C/-F
(iii) XeF, and the angle F — Xe ~F

OR

Complete the following chemical equations :
@) NaOH +Cl, >

(hot and conc.)
(i) XeF,+O,F,—>
.Draw the structures of the following molecules :

() HyPO,

(i) H,S,0,

L/(mf XeOF,

AT WIS St 5 oo @t S § 2 vis @RS S ¥ 9 1 | R 9l T,
e Ut afufsharet i 3iY For foemet gin arelt sifafsean = fofaw |

U T | ST H 3 a6t wfgdl # wge 927 9 ¥ e sifufsen St &
2+ -

39 sfafsran & ford B° 3R AG® &t 91d FifT |
(R W : By 40 = + 0.80V, B2 247 =—0.76V)

AYar

9 [P.T.O.



s

edt.]ﬁrr—:-'

30.

(2)

(b)

(b)

(@

(b)

@

(b)

(@

Wamwaﬁq&mﬁﬁﬁﬁqaﬁrwﬁhqﬁéﬂ 3R veet fompa aTqEed &
T HIeR TTeAehar WiKoT & W Ha TRafdd et € 2

0.001 M KC! foeras areil dreishar 91 o0 ufadiy 298 K W 1500 Q & | 9
ferim RT3 298 K 9 0.001 M KC1 %l =metshar 0.146 x 10-3S cm™! &2

What type of a battery is the lead storage battery ? Write the anode and the
cathode reactions and the overall reaction occurring in a lead storage battery
when current is drawn from it.

In the button cell, widely used in watches, the following reaction takes place

2+ -
Zn(s) + AgZO(S) + HZO(,) - Zn(a D +2 Ag(s) +2 OH(aq)

Determine E° and AG® for the reaction.

OR

Define molar conductivity of a solution and explain how molar conductivity
changes with change in concentration of solution for a weak and a strong

electrolyte. ,

The resistance of a conductivity cell containing 0.001 M KC/ solution at 298 K
is 1500 Q. What is the cell constant if the conductivity of 0.001 M KClI
solution at 298 K is 0.146 x 1073S cm™! ?

frafafaa & @ wcds @t Sfud s Fitg

(i) JeiprEsTEE | & — NH, q9 € | 399 9 U & Quiisaa & i § wfmfed
By |

(i) TRFARA TS AEl § WEARREH SH1g1 € W] 2, 4, 6-ZEueEEs-
TR T T AT |

3] G CoH, ;0 % W T AT AT 2, 4 -DNP [~ S &, e aifrspre
H UEigd war € AR Ffor sfufkar wear & 1 e swmEE @ =/ 1, 2-
FASRRIEIFAIAS 3T odlT & | 3T AT i Tga HY |

AT
fr=t ot veaE % ford et i @
() HHT 3R S=EE I
(i) INBAA AR THEEHT

10
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()

(2)

(b)

(2)

®)

el sfufwarsil & TeT Sarl w A fafae

Anhydrous AICI,
) + C4H;COCI >
Cs,
Hg**, H,S0,
(i) H;C-C=C-H >
CH,

1. CrO,ClI,
(iii)

2. H,0"

Give a plausible explanation for each one of the following :

(1)  There are two — NH,, groups in semicarbazide. However, only one such
group is involved in the formation of semicarbazones.

(i)) Cyclohexanone forms cyanohydrin in good yield but 2, 4, 6-
trimethylcyclohexanone does not.

An organic compound with molecular formula CyH,,0 forms 2, 4, - DNP

derivative, reduces Tollens’ reagent and undergoes Cannizzaro’s reaction. On
vigorous oxidation it gives 1, 2-benzene-di-carboxylic acid. Identify the
compound.

OR
Give chemical tests to distinguish between
(1) Phenol and Benzoic acid

(i) Benzophenone and Acetophenone

Write the structures of the main products of following reactions :

Anhydrous AICI,
@) + CcH;COCI >
CsS,
Hg?*, H,SO,
(i) H;C-C=C-H >
e
CH,4
1. CrO,ClI,

(1ii)

NO,

11



