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General Instructions :

56/1/1

(i)  All questions are compulsory.

(ii)  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.

U AT & U & Gey | ST ST T atedd € 2 1

What is meant by ‘doping’ in a semiconductor ?

Uefafaw o fageia arqed o Uree =i ar i €2 1

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

PCI, ¥R PCI, § | feheeh &1 ol W11 el & 3K i 2 1

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

frfataa e 1 g dedr. A i ; 1
CH, = C ~ CH,Br
CH,

Give the IUPAC name of the following compound.
CH, = (l',‘ — CH,Br
CH,

2-AIIIA-2- 3Tt 370] T HET G foared | !

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

frferfaa et it Afaeeel (nucleophilic) e sffsharaii d 3! Afehadr & sgd
T Fared T : T, W, WA, 7oA | 1

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



7. Tyetafaa =t ol faoma 4 39 gig 9@l & ged 9 | Faiedd S ; 1
CH,NH,, (CH,), NH, (CH,), N 3K 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 I\ Iai §U THIGARIEA &l (homopolymerisation) &t IRHNT FHIT | 1

Define the term, ‘homopolymerisation’ giving an example.

9. ZEEFARIGHICH 3l (CCL,COOH) & Ush 1.00 HieTel STeiid fera st sereish deh it

T T & | foretam 1 e 100.18 °C & | ZRaARITH S 37 & foid due 8% SR

F T HIT | (A % o/ K, = 0.512 K kg mol™!) 2
YT

T WRI i g fefed

(i) = T (Mole fraction)

(i) FmEERIf® faeta (Isotonic solution)
(iii) 9VE BTH HREH

(iv) 3ee faeraa

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 mol1)

OR
Define the following terms :
(i) Mole fraction
(i1) Isotonic solutions
(iii)) Van’t Hoff factor

(iv) Ideal solution

10. “awfuafsram =t Fife’ ¥ Fa1 qH S § 2 AT <C feris % fefefad ves aee @
aﬁﬁfﬁwaﬁﬁq:

(i) L 'mols™
(i) L mol!s! 2

56/1/1 3 [P.T.O.
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12

13.

14.

56/1/1

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!

3T S ant % AW ARe EE ISR # geiett w At e S wE | uele o @
T HIEHOT % T U IS8T IeiT |

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

HIZS! HieT & @hed 1 FT Haeld &l & ? el aiF faradl o1 gui Hifee =% gRT
Safaiel il T Whe 6T ST qhal & |

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

fAferEd wshHl | |i-led Tcieh o (GG 1 a0 DT ;

() Feper & aftsmtor & fordt wive wem

(i) oI eal & UehToT & fofdt hietd shrieimht

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.

T o ford 3fed T <o e Frfafaa @t same St

(i) O, AXF, T & axgat H 3o SArEIHT oA Hl {Rar I FA § /e
T HAT 0, /e F, ¥ |
(i) SIEF FIIREST H WIEATRT St SR YASTHAT Y Tgid & &l i 1 Fhat € |

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.

(i1) Structures of Xenon fluorides cannot be explained by Valence Bond approach.

4



15.

16.

17.

18.
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frrefefiaa Tamtes THiw H o Sy

@ Cr,0Z +H'+I -

(ii) MnO;+NO,+H"—>

Complete the following chemical equations :
(i Cr,02+H'+I -

(ii) MnO,+NO,+H" -

W ity fo Frafefaa 1 Fn aeed ¥ (1) TerEe o (i) /™t SO (biocatalyst) ?
What is meant by (i) peptide linkage (ii) biocatalysts ?

TR W a1 ot afufsranett it fafay et smen e 2] it gelt S aR @ W
ST Fehell |

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

frfafEd sgersl & T Theish Hi GaT SRREd Hig

(i) =6

(i) e

Draw the structure of the monomer for each of the following polymers :
(i) Nylon6

(11) Polypropene

A HE Hisd T e ¥ | hefad gt § | 3k gHe 99 & SR @ o= 316.5
pm & dt e YA i e a2

AT

A 286.65 pm VA AFR F T FE Fisd 941G I el a6l § | [ H S
7.874 g cn3 & | $H YIAT T STANT HIt §C UATIET AT i TN DT | "

(Fe 1 U, S9H = 55.845 u)

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)

5 [P.T.O.



20. KCI %I 39 HE %1 Gehed HieT o9 19 1 kg STt § ST6l S @l fgHis 1 3-8 2K

BRI & S |

(K, 571 % ford = 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. T erfutsean
2NOy, + Clyg — 2 NOCI,
% ford frfefaa sitee s 5 o | oft o1 263 K X ford 7o
TR [Cl,]  Cl, % 31594 & &l URfsh
wETE, wRhNE [NO] (M) 2 : ,
(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 a9 = = o |
(b) T TR F A Ui ST T qEE W HINT |

(c) WA 4 H Cl, % 31G¥d & I URHVH T F1 ¢ ?

For the reaction

2NO,, + sz(g) — 2 NOCl,,

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

Exp;r:?lent il (NO] vy il [CL,] (VD) Initial ;e;té Zf(iﬁfﬁgarance
1 045 0.15 0.60
2 L 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 Cl,inexp. 4?

56/1/1
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22, Ty=feAfiEd =i 3T HROT I §T HY T B3 2
() =gd Q¥ THA aT SIRHRN AR B T FIe ST A € |
(i) SHHYT YIG3T Bl e (5d) ST B HIEg oA ST F6 € S fErd (4d) SO %
Tt I Bl T |
(iii) TEHITE G +3 IEE S €, Saie WfRAES o AifieRl H 3T St
AT +4 AT + 6 TF &1 Bl (G W& € |

How would you account for the following ?

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

(i1)) 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.

(ii1) Lanthanoids form primarily +3 ions, while the actinoids usually have higher
oxidation states in their compounds, +4 or even + 6 being typical.

23. Tefaiad SugeddisH U=l & Uds & g3 [ahau -
(i) Co** 3 | UF CI, T NH, 3] 3K & f-Sdfig Uit SEUHA (en) ] 3w
gl
(i) NiZ* 3T F T F 0] IR 37 3fFTeie F A € |
ST STHEHANT TR | e & 19 3R T=wig =aer fohay |
(4. ®. Co =27, Ni =28)

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)

24, Tt SR geiagi AR A arer o & W R 9F eriiiers Rites waer
atafspanati & ameft-, Hr-FRwE g &1 T Hif T =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 ?

56/1/1 o [P.T.O.



23,

26.

.

28.

56/1/1

IR FyeAfetEa YowrRral G AT ST & o 9T SeIg % A R IAh G
ST | T T Tfer TN S A A J ST Y TR T T

(i) CH,CH,CH,CH,OH
(i) 2-FEHA
(iil) 2-Afe-1-SrHTA

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
(i) 2-methyl-1-propanol

frefafaa wuiaon & Tt S fafeu

(i) RN S dwiEeE I H

(i) sf=ier FERES B 2-HHeeTHE §

(ili) U Wt df<er Teplere °

Write chemical equations for the following conversions :
(1) Nitrobenzene to benzoic acid.

(i) Benzyl chloride to 2-phenylethanamine.

(1i1) Aniline to benzyl alcohol.

Frafeiaa a1 € 2 379 | Ui® 1 Ush-Ush SSEL SIfT

(i) fr=7 $”F (Tranquilizers)

(i) @ URETH (Food preservatives)

(ili) O 39ARTES (Synthetic detergents)

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

(i1)) Food preservatives

(i11) Synthetic detergents

(a) T WRS 9t fFg yopR it FeT ¥ 2 v WRS 90 ¥ R [ W R el T,
TS W I AMIHATS i T P MR €+ aelt SAafwar i fafae |

(b) AYH T W STET H 3 oTet GTgaT H e 52 IeT | {7 fvfepan gt €

2+ =
Zn{s) + Agzo(s) + HZO(I) — Zn[aq) +2 Ag(s) +2 OH(aq)

39 hRAT & fold E° iR AG® &t 31d SitvT |
(R : E°y +0 =+ 0.80V, E%7 24/, =—0.76V)

YAt



(a) WO SeiEdT i Ui T ST sme Fifee 5 9 R v e sued %
ford HieR =Tetehdl WK1 & WY Y gRafad gl & ?

(b) 0.001 M KCI foeram amet arersar ¥t &0 wiekig 298 K 0 1500 Q ¥ | ¥t I
ferim T € afe 298 K @ 0.001 M KC1 &t =meishar 0.146 x 1073S 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+ -
Zn{s) + AgZO(S} + Hzoa) - Zn(aq) +2Ag,t+2 OH(aq}

Determine E° and AG® for the reaction.
(given : E‘l“,‘gﬁ,Ag =+0.80V, E° 2+, =—-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 KCI
solution at 298 K is 0.146 x 103S cm™! ?

29. (a) TATaREa sifafseanaT @i qui ST
@ P,+S0,Cl,—>

(i) XeF,+H,0—>

(b) Te& T HI0T (90° A1 FAfH AT FH) T HAHR FHI 7 T e Bl ANLfeRT HIAT
() SO% #R®HMTO-S-0
(i) CIF, A HUF-CI-F

(i) XeF, R T F - Xe—-F 2,3

56/1/1 9 [P.T.O.



(a) T TamfTe T gl S
(@) NaOH +Ci, -

(hot and conc.)
(i) XeF,+O,F, >
(b) T 3rupst &t GRaAmd smfEd T
(i) H,PO,
(i) H,S,0,
(iii) XeOF,
(a) Complete the following chemical reaction equations :
(i P,+SO,Cl,—>
(ii) XeF;+H,0—>
(b) 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 —O
(i) CIF, and the angle F - C/-F
(iii) XeF, and the angle F —Xe - F
OR
(a) Complete the following chemical equations :
(1) NaOH +Cl, >

(hot and conc.)

(i) XeF,+O,F, >

(b) Draw the structures of the following molecules :
(i) H,PO,
(i) H,S,0,
(iii) XeOF,

30. (a) UG I[N Id U FAfeRad Tedesh AH & AT i Seeiiad ity :

() AR I
(i) @A dicers Aferent sitafsean

(b) T & FY wuEa ST 2
() CREEETEE B TS o §
(i) ge-1-3A H FATH A H
(ili) S=IEH A B m-SAHEAATD A H |

Hqar

56/1/1 10
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(a)

(b)

(@)

(b)

(2)

(b)

T ¥ o SO SRR 37 BT RreRan affRael i Seoifaq T -
(i) Y UeSie HE
(ii) SrRTEIETeHoT
ifient % 7 gt & iR A & fore ammer st @6t i
(i) URA-2-37 IR U=2H-3-37H |
(ii) I=ifceeRs IR THIRGHH |
(ili) AT R F=iresH 30 |
[Nlustrate the following name reactions giving suitable example in each case :
(i) Clemmensen reduction
(i) Hell-Volhard-Zelinsky reaction
How are the following conversions carried out ?
(1) Ethylcyanide to ethanoic acid
(i1)) Butan-l-ol to butanoic acid
(iii) Benzoic acid to m-bromobenzoic acid
OR
INustrate the following reactions giving a suitable example for each.
(1)  Cross aldol condensation
(i) Decarboxylation
Give simple tests to distinguish between the following pairs of compounds
(1) Pentan-2-one and Pentan-3-one
(i1)) Benzaldehyde and Acetophenone

(111) Phenol and Benzoic acid
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