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

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

1. U rdaers & oM % Hey § TSI 1 4 aledd € 2 1

What is meant by ‘doping’ in a semiconductor ?

2. Uotafam & faeeda arqed 5 Twme i i €2 1

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

3. PCI, AR PCI, ¥ ¥ fobah &7 & W91 el & 3T 4 ? 1
Which one ofPCIZ and PC/ is not likely to exist and why ?

4. Frafafea @i #r g dieH. 9w §iEw 1
CH, = C - CH,Br
CH,

Give the IUPAC name of the following compound.

5. 2-HREtH-2-3Te U] % AT 9 farEd | 1

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

6. frafefaa wifme #t TisEr (nucleophilic) Fimere sifufsranst 3! wlpaar & sgd
wﬁ ﬁ aﬁ : .'.\:\’\\Eﬂ,;\l:\\, \;-\. | I
Arrange the following compounds in an increasing order of their reactivity in

nucleophilic addition reactions : ethanal, propanal, propanone, butanone.
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7. frefafad # Soid foora 5 9% aR1g 9199 % 92d %H H Safedd S 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 IRV I §U THIGARE &l (homopolymerisation) &l TRHITT HITT | 1

Define the term, ‘homopolymerisation’ giving an example.

9. ZEFARIUHICH 3l (CCL,COOH) & U 1.00 WieTel STeiid fera i i qeh i
foa T € | faetam &1 FaeEiF 100,18 °C # | ZRRiudies 37T & fordl 9ve a1% &R
I T BT | (ST % o Ky = 0.512 K kg mol™) 2

AT

T UG1 I IR fafed

(i) = wEEr (Mole fraction)

(i) ameEE® fae@T (Isotonic solution)

(iii) 9 FE FNEH

(iv) T=el foerad

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 :
(i) Mole fraction
(i1) Isotonic solutions
(i11) Van’t Hoff factor

(iv) Ideal solution

10. “srfufspar =t Fife | w31 g9z s & 2 sfatEa =7 fens & Hefahag vas oo 9
aﬁfzﬁwaﬁﬁn:

(i) L'mols™!
(i) L mol™!s™! 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!s!

11. 378 o & 719 Sifee {0 38R0 5t geet = faata e s 9% | s a9t @+
TaTafT GHEOT % G T IS0 ST | 2

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

12. il =i o @hed 1§97 "o & € 2 {6 i fafaEt &1 auH sifse S gr
gafadidt Gt i whe 6T ST bl & | 2

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. T=farad wrar ° |ited T & 19S5 9017 Hieg 2

() Frerer & uftehtor & ford wive wem
(i) oI edl & USRI & fofd hietd eI

Describe the principle involved in each of the following processes.

(i) Mond process for refining of Nickel.

(ii) Column chromatography for purification of rare elements.

14. "= % o 3faa =R < gu Fefefaa =i smen it 2
(i) O, AR F, TH & UIqe Hf Ioo ARG Tee F X W et § o
A A § O, @ ¢ F, 4 |

(i) M TSRS S GTEAIST S SR GAHar AT TEid § Tel o o §hal & |

Explain the following giving an appropriate reason in each case.

(1) O, and F, both stabilize higher oxidation states of metals but O, exceeds F, in

doing so.
(i1) Structures of Xenon fluorides cannot be explained by Valence Bond annraach
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15.

16.

17.

18.

19.

56/1/1

Rt TR TR 9o 2
(i Cr,0r+H'+I —>

(ii) MnO;+NO,+H"—

Complete the following chemical equations :

(i Cr,0Z+H'+I >

(i) MnOj+NO;+H* —

e Fifey for Frafefaa 1 . aed ¥ (i) TeRe e (i) /™t 3o (biocatalyst) ? 3
What is meant by (i) peptide linkage (ii) biocatalysts ?

T W a1 Ut afafsranett = fafan fmet samen e v S gelt ST a6 W
T A | 2

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

fefefiad sgerl & T el &l ST SIRRE HIT 2
(i) AFAH 6

(i) eI

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

(i) Nylon6

(i) Polypropene

e FE Hsa T g Tt § fRefaa g & | 9 gie ¥ % FR 6 d=w 316.5
pm &l 27 ] i s /& e 2

AT

A 286.65 pm TS AFR F T FF F5d TAG FHE U1 a1l & | SERA H 1A
7.874 g cm™ ¥ | TH AT HT SYANT FI gT TaNls! GE&AT I IR BT | |

(Fe &1 T, S| = 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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20.

21

56/1/1

KC! % 39 HEl &1 Reher ST I 519 1 kg 5767 # 167 S¢ af &His &0 319 2K
5T & e | (K, 57 & ford = 1.86 K kg mol ™) 3

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 ™)

= Atafea

2NO,, + Cly gy = 2 NOC,
%F {3 frafataa sifee Tohg fovd 7T | |t 3199 263 K 0 fefd 7T

TR [CL,]  Cl, % 31599 & &f uRfs
wETE ARANE [NO] (M) : ? ,
(M) &Y (M/min)

1 0.15 0.15 0.60

2 0.15 0.30 1.20

3 0.30 015 2.40

4 0.25 0.25 ?

(a) X T9a9 =1 =i foafed |
(b) T TR HT T INHCT HINT SR HES T DT |
(c) AN 4 ¥ Cl, % 3T & Hl URMATEF W7 7 3

For the reaction

2NOy) + Clyg — 2 NOCly,

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

Expg(i:.nent Initial [NO] (M) Initial [C1,] (M) Initial ;?tec Zf(;lvi;i}l)i;;;arance
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 Clyinexp.4?
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22.

23

24,

56/1/1

frefafEa 1 31T HROT I g HH T HAT 2

(i) 5% 9 YhHUT o SR AT I FH A6l SH A §

(i) SHHYT YIS Bl o (5d) ST i g oA ST G8 § SN g (4d) SO %
Tedarl a GEE H & |

(iii) EHITE I +3 AEF S &, Saie UFRAES o AR H 3T STt
TET +4 AT + 6 T & i feriar W& ¢ | 3

How would you account for the following ?

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

(ii)) 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.

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

TeAfAfEd STgedas U=l & Td® & 93 [@haEn

(i) Co** & | uH CI, U% NH, AT 3 & f-Sda ufel SEuHM (en) 1] Es
g1

() Ni* g ¥ S FeA & 0] AR T Aiicie AET A € |

SRR STTEHANT AT T Wedeh o A 3 TIH TR [ArEy |
(7. 9. Co =27, Ni =28) 3
Give the formula of each of the following coordination entities :

(i) Co*' ion is bound to one CI-, one NH, molecule and two bidentate ethylene

diamine (en) molecules. .
(i) Ni?* ion 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)

Tty AR FeaE ST e aTen & 9T R o I seiegiieio URfees Hfeems
sAffsranei 7 o, - g &)1 e it oy = T |

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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26.

27,

28.

56/1/1

e FyeAfetaa Yowrral  SFEE A ST § o T SeE % A SR I Gl
AT | 7 AT R I AT AT S T S 6 A T |

(i) CH,CH,CH,CH,OH

(i) 2-FHA

(iii) 2-Hfoe- 1 -HrHT 3
Draw the structure and name the product formed if the following alcohols are
oxidized. Assume that an excess of oxidizing agent is used.

(i) CH,CH,CH,CH,OH
(ii) 2-butenol
(ii1) 2-methyl-1-propanol

frefefEd waiaor & Tt FHEm fafen 3
() AEIE=AA B AT A J

(i) ST FARES H 2-FHewdauHE §

(iii) QfFeltT i SfTer Tesbreiet o

Write chemical equations for the following conversions :

(1)  Nitrobenzene to benzoic acid.

(i) Benzyl chloride to 2-phenylethanamine.

(i1i) Aniline to benzyl alcohol.

frefefae a1 § 9 390 ¥ Uede B Uh-Ush IS0 S119T 3
(i) fr=7= F”F (Tranquilizers)

(ii) @RI IRTEF (Food preservatives)

(iii) FHMA AR (Synthetic detergents)

What are the following substances ? Give one example of each one of them.

(1) Tranquilizers

(i) Food preservatives

(i11) Synthetic detergents

(a) o WIS 9t fFg TR &l 9l € 2 o WIS 92 # 9N 39 W & aell A,
HUTE T I ATTHATAT 1 T P MHeATHT &1 STl SRR i fAf@n |

(b) AYH €Y W IWEM § TH AT qiedl | e 92 9ol § = AT THan et €

2+ -
Zn, + Ag,O + Hy0 ) — Zn(aq) t2Aggt2 OH{aq) ‘ 2,3

39 SlRa & fold E° 3R AG® & 31 &itoT |
(R T : E°y 40 =+ 0.80V, E%p 24, =—0.76V)
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(a) HIK TTershel i TR HT 3R = i fF o R va foga 3Eed &
fordt HieR Srershar ixvT & T S Rafad il & 2

(b) 0.001 M KC! faera arit amersdr St & wfeiy 298 K 9 1500 Q & | ¥t &l
feris = T afy 298 KW 0.001 M KCI &1 =rerehar 0.146 x 1038 cm™! & 2

(a) 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.

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

2+
Zng, + AgZO(S) + HZOU) —>Zn; . +2 Ag, +2 OH

(aq (a)

Determine E° and AG® for the reaction.
(given : E® sgtiag =1 0.80V, E®; 2+7 = - 0.76V)
OR

(a) 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.

(b) 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 103S cm™! ?

29. (a) T=fafaa situfmanst i qof S
(@) P,+S0,ClL—

(i) XeF,+H,0—

(b) & 1T wfor (90° AT 3t a1 F) 3T SHR i = § Ty o I BT
(i) SO% #FMO0-S-0
(i) CIF, AXHOF-CI-F
(iii) XeF, R &0 F - Xe-F 2,3
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30.

56/1/1

(a)

(b)

(a)

(b)

(2)

(b)

(a)

(b)

Tt ramafe RO 6 uT I
() NaOH +Cl,—

(hot and conc.)
(i) XeF,+O,F, —
frer aropait = W s FiT
(i) H,PO,
(i) H,S,0,
(i) XeOF,

Complete the following chemical reaction equations :
(i) P,+SO,CI,—
(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
(i) CIF, and the angle F—C/-F
(iii) XeF, and the angle F — Xe - F
OR
Complete the following chemical equations :
(1) NaOH +Cl,—

(hot and conc.)
(i) XeF,+O,F, —»
Draw the structures of the following molecules :
(i) H,PO,
(i) H,S,0,
(iii) XeOF,

IO ST 311 §U TG Fedish 19 i STaHaT 1 Seeii@d g ;

(i) TR U

(i) %7 FleaTe SATeteen! SATTHAT

=1 =t Y FiaRa ST 2

() ehcEEERES B wEES o 9

(i) geA-1-3McF F SFeATF 3T

(i) S=ATEF ST Pt m-SHETEH T 5 | 2,3
4T
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(a)

(b)

(a)

(b)

(a)

(b)

56/1/1

T % ford ST STVl S §T Fetataa stafseansti #i Seeirad i :
() e dee e
(i) @A
ifirert % 7 gt | iR A & fore amemer st @6t i
(i) URH-2-3 AR 92A-3-37F |
(i) I=ifceeRs AR THIEGHH |
(iii) WA T I=ireH 30 |
[Mustrate the following name reactions giving suitable example in each case :
(i) Clemmensen reduction
(ii)) Hell-Volhard-Zelinsky reaction
How are the following conversions carried out ?
(i)  Ethylcyanide to ethanoic acid
(11) Butan-l-ol to butanoic acid
(iii) Benzoic acid to m-bromobenzoic acid
OR
INustrate the following reactions giving a suitable example for each.
(i)  Cross aldol condensation
(11)) Decarboxylation
Give simple tests to distinguish between the following pairs of compounds
(i)  Pentan-2-one and Pentan-3-one
(i1)) Benzaldehyde and Acetophenone

(i11) Phenol and Benzoic acid
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