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General Instructions :
(1)  All questions are compulsory.
(it)  Marks for each question are indicated against it.
(iif)  Question numbers 1 t0 8 are very short-answer questions and carry 1 mark edch.
(iv) Question numbers 910 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 5 marks each.

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

1. T ITuresh o oMY o W_Y ¥ ST &l w1 ey € 2 1

What is meant by ‘doping’ in a semiconductor ?

2. Uegfufam & farpr urqed § Terge =t = yfiqer § 2 1

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

3. PCI AR PCI,H R Tebweh g1 =l darar 1 & W i 7 1

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

4. FreAfates e # s g dtd. am ST 1
CH, = C - CH,Br
CH,

Give the JUPAC name of the following compound.
CH, = ([3— CH,Br

5. 2-nfeeTite-2-3Te 9] P gl G s | 1

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

6. fr=fetaa @ ®t AiyeeR (nucleophilic) armenss sifafhareti B et aftraar & agd
T H el HIMT ; WA, T, WA, e | 1
Arrange the following compounds in an increasing order of their reactivity in
nucleophilic addition reactious : ethanal, propanal, propanone, butanone.
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7. PreafofEa = Sdig faqaa 4 39 99 9" & U2 9§ Fa i g 1
CH,NH,, (CH,), NH, (CH,), N 3% NH,

Arrange the following in the decreasing order of their basic strength in aqueous
solutions :

CH,NH,, (CH,), NH, (CH,), N and NH,

8. U 3TN <0 U GHSEASRIHUT Bi (homopolymerisation) t INHINT SHINT | 1

Define the term, ‘homopolymerisation’ giving an example.

9. REFIRIGHICH F=T (CCLCOOH) & T 1.00 Wieied STeitd Toaeras =t sreiss ash i
fopat ST ¢ ¢ fIeET S FagATR 100.18 °C € | TEFARICHIRCE ArA & A Jue 31 R
I 91 BT | (S & ford K, = 0.512 K kg mol™!) 2

Fdr
T TR i uiv fefas
(i) ™A T (Mole fraction)
(i) Rt fae@@= (Isotonic solution)
(iij) JAVZ BTF BRH
(iv) Hew faead

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-1)

OR
Define the following terms :
(1) Mole fraction
(11) Isotonic solutions
(ii1) Van’t Hoff factor

(iv) Ideal solution

10. ‘afufsrn =t wife & s g9 I & 2 afalea =X ferns & Fofsiea e oo O
H—ﬁﬁ'ﬁqﬁﬂﬂﬁﬁm:

(i) L'mols!
(i) L mol!s7! 2
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What do you understand by the ‘order of a reaction’ ? Identify the reaction order
from each of the following units of reaction rate constant :

(i) L 'mols™

(i) Lmol!ls!

11. 37 3 ant & 1 e e saio & geetl wt farta i st g | s ot @
TETErTE T & W U 3¢16L0T INT |

Name the two groups into which phenomenon of catalysis can be divided. Give an
example of each group with the chemical equation involved.

12. SRS Oid & @heT T 997 Raod el ¢ 7 [l diF fafial s 9ol sitwe e g
safaRiel Wil w1 @he fomar 1 @ar B

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, Trefeiad vt # wffa v@s & fagm it avi S
() freet & ufvsmor & fordt wHive weRm
(i) o Tl & IR & Al DI FHIATH
Describe the principle involved in each of the following processes.

(i) Mond process for refining of Nickel.

(i) Column chromatography for purification of rare elements.

14. Fcde o ford Ifed S0 <q g A=fefEa i smen ST
(i) O, R F, T & uiqet o Iz siediator sawnatt H fera wem il § v
T HAH O, g e F, ¥ |
(i) S FIRNIEE  GIEATSH Bl =TT YAISTHaT ST UGG A el B 31 Fahelt € |

Explain the following giving an appropriate reason in each case.
(-i) O, and F, both stabilize higher oxidation states of metals but O, exceeds F, in
doing so.

(11)  Structures of Xenon fluorides cannot be explained by Valence Bond approach.
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15.

16.

17.

18.

19.

56/1/1

frtefaa Tramat Tt wt qut S 2
i) Cr,0F +H'+I -

(i) MnO,+NO; + H" >

Complete the following chemical equations :

() Cr,0X+H'+I" >

(i) MnO;+NO,+H* -

e HifeT f Frafafas = wo o € (1) 9werEe et (i) S S8R (biocatalyst) ? 2
What is meant by (i) peptide linkage (ii) biocatalysts ?

THIE ® 2 Ot aifufsret & fafige et srEn T T @GRt @ gR T @
AT T 2

Write any two reactions of glucose which cannot be explained by the open chain
structure of glucose molecule.

frafafEs Tgee & TS Thers & Ge smfad Fig 2
(i) HAFAH 6

(i) A

Draw the structure of the monomer for each of the following polymers :

(1) Nylon6

(1) Polypropene

I ™ Hisd T e A B et gar § 1 3k gz 99 & SR $ =8 316.5
pm & Tt T ] Ft A & e 2

S

AT 286.65 pm Vel HR F G 4 H<d ¥-19 e JeT a1 & | ARRA 97
7.874 gcm™ ¥ | TQ A H I9AT A gT VATR! TEAT i IReBieTd BT | ’

(Fe & U. 5=HM = 55.845 u) 3

Tungsten crystallizes in bQdy 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)
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&% A1 dw :
Io. e%é]@%ﬁgm% Ao ity 78 o/ 1 kg 5o 3 2o =g @t e & smee 2K
FRiiE Bt atiil, 51 % fed = 1.86 K kg mol™')

Calculate the amount of KC/ which must be added to 1 kg of water so that the freezing
point is depressed by 2K. (K, for water = 1.86 K kg mol™)

21, f= il
2NO, + Clypy — 2 NOC
& fora frefafad ofieg w8 e o | it oo 263 K T g e
RIS [CL,] I, & 3599 8 &I URfe
wEd, AR [NOJ (M) : : _
(M) <X (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 .25 ?

(a) X T = =i fefigd
(b) R Teriw 1 7 Tk ST R gEE @ S |
(c) WA 4™ Cl, % ¥ g Bl WRfWs RN ¢ ?

For the reaction

2NO,, + Clyg, — 2 NOCI,

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

X 11 . e
BRI a1 N (g Inti (O 0y 198 7 f appcaanc
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.

(b) Calculate the value of rate constant and specify its units.

(c) What is the initial rate of disappearance of C/, in exp. 4 ?
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(1) S ¥ HbHOT o= AUl AT $t T I I S E

(i) HHHOT UTgeh @t gedrd (5d) S & At At w98 § St fadlh (4d) 9ot %
At ot W A ¥

(iii) ©NES qEga: +3 FE T ¢, T UeAds ST difTEs § Ied st
T +4 A + 6 TH &1 it Feioer W | 3

How would you account for the following ?

(i) Many of the transition elements are known to fonn interstitial compounds.

(i) The metallic radii of the third (5d) series of transition metals are virtually the
same as those of the corresponding group members of the second (4d) series.

(iii) Lanthanoids form primarily +3 ions, while the actinoids usually have higher
oxidation states in their compounds, +4 or even + 6 being typical.

Preffan Swaeaaiom TR % weiw % g R
(i) Co’* I ® TH Cl, 1% NH, 3] 3 & f7-<da ufacdi= SIsui= (en) 0] e
£l
(i) Ni?* oTT @ S ST F 0] Y T IR AT MEF € |
I UGN AN § A& & A1 3T JF6E FagR faiay |
(7. 9. Co=27, Ni =28) 3
Give the formula of each of the following coordination entities :

() Co3* ion is bound to one CI, one NH, molecule and two bidentate ethylene

diamine (en) molecules.
(i) Ni?" jon is bound to two water molecules and two oxalate ions.
Write the name and magnetic behaviour of each of the above coordination entities,

(At. nos. Co = 27, Ni = 28)

Faft & TR A T e o § W R T8 somgiiees wifes i
sfufiraatt o s, d-Frve gt ¥ T wifaw om i E

Although chlorine is an electron withdrawing group, yet it is ortho-, para-directing in
electrophilic aromatic substitution reactions. Explain why it is so ? 3
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25. FREE fRaligiicster & siwiga fea s ¥ & e 3 & 719 S 37!
e | 7E T el ) SRS F AE i § I A W |
(i) CH,CH,CH,CH,OH
(1) 2-sgPH
(i) 2-nfed- 1A
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,OH
(i) 2-butenol
(it1) 2-methyl-1-propanol

26. Trefafea i & et gt fafE
(i) TR Ht FlgD A §
(i) S~ ToRTEe &t 2 HieeaTdia 3§
(iii) el =t Afm R
Write chemical equations for the foliowing conversions :
(i}  Nitrobenzene to benzoic acid.
(i) Benzyl chloride to 2-phenylethanamine.
(11) Aniline to benzyl alcohol.

27. Frefafas ¥ € 2 399 9 7@ F TH-UF IR &C
() =3 FF (Tranquilizers)
(ii) @rr YiReTF (Food preservatives)
(iii) PO AT (Synthetic detergents)
What are the following substances ? Give one example of each one of them.
(i) Tranquilizers
(ii) Food preservatives
(ii1) Synthetic detergents

28, (a) Tz @R @0 fFq R #1 42t ¥ 2 9% WS ¥ ¥ 4w 1 W FA arit i,
Feiis W F Afufsrareti & 3 po1 et w1 ardt aififira & fafae |
(b) TR FY H ITNT H FA I wigdt T WE w23 ¥ ° (3 afirfwar gt ¥
Zn, + Ag,Og, + HyOp — Zné;) +2 Ag +2 OH 3
7q Afifra & fod E° 3R AGe &) 718 =T |

(R 7 < B0ty =+ 0.80V, E°p 20 =—0.76V)
Hqaar
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(b)

(a)

(b)

()

(b}

(a)

(b)

ford R SeTehdl TR & °™ HY qiEtad sl § ?

0.001 M KC! fae/8 gl areiehel Vel 1 Wiaiy 298 K 9% 1500 Q € | /9 &
femm s daft 298 K97 0.001 M KCl =i aetedr 0.146 x 10738 cm~! &2

What type of a battery is the lead storage battery ? Wnite 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, + Ag0,, + Hy0p — Zn{aq) +2Ag,*2 OH(aq)

Determine E° and AG® for the reaction.

(given : E‘:'Agﬁ,Ag =+0.80V, E°; 2+, =~ 0.76V)
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 contaiming 0.001 M K.C/ solution at 298 K
is 1500 Q2. What is the cell constant if the conductivity of 0.001 M KCI
solution at 298 K is 0.146 x 10*S cm™! ?

Frerfofiaa sifufwaei i of @if

() P,+SO,Cl,—>

(i) XeF+H,0 -

f&3 T Sl (90° ar i 71 Fy 3R AHR B e H w9 I ST
() SO% #W®MO-5-0

(i) CIF, 3R FWF-CI-F

(i) XeF, 3R 0 F - Xe~F

Haar
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(2)

()

(2)

(b)

(a8)

(b)

(2)

(b)

=1 el g Yol ST
() NaOH +Cl,—

(hot and conc.)
(i) XeF,+O,F, >
Rt amupatt ot WAL ST FIRT
(i) H,PO,
(i) H,S,0,
(1i1) XeOF,

Complete the following chemical reaction equations :
(i) P,+S0,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 O-S -0
(i1) CIF,and the angle F~C/-F
(iiiy 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 :
(i) H,;PO,
() H,S,0,
(i) XeOF,

U IIE 30t §U FERefEa Y AT #) el # SeeifEa ST
() TR SaEEs

(i) & Fieers Aforant Sfferan

= =t S waia w0 9

(i) ufreraEEe ® U o §

(i) oge-1-3A B FAEH A=A §

(ili) S A H m-FHE~AEH FA Y |

Agar

10
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(a)

(b)

(2)

(b)

(a)

(b)

fordt Suege FTeTo 34 g PreAfefan srfufearedt &t sewifiga #ifwg .
Q) e teee W
(ii) ST
difit! & 3 Al § iaw e & foe argro srat i e
() 9RA-2-IF AR 4R 3-HA H
(i) S=ifesrEgy AR GHREHA §
(i) wHA T S=ATE o 4
[llustrate the following name reactions giving suitable example 1n each case :
(i) Clemmensen reduction
(i1) Hell-Volhard-Zelinsky reaction
How are the following conversions carried out ?
(i) Ethylcyanide to ethanoic acid
(1)) Butan-l-ol to butanoic acid
(1ii) Benzoic acid to m-bromobenzoic acid

OR

{llustrate the following reactions giving a suitable example for each.
(i) Cross aldol condensation
(i) Decarboxylation
Give simple tests to distinguish between the following pairs of compounds
(1) Pentan-2-one and Pentan-3-one
(11) Benzaldehyde and Acetophenone

(111) Phenol and Benzoic acid
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