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CHEMISTRY (Theory)
WA T (Vgii=<aes)
Time allowed : 3 hours ] [ Maximum marks : 70
AR a8 : 3 792 | [ 3AferHan 37% : 70
General Instructions :

(i)  All questions are compulsory.

(ii)  Question nos. 1 to 8 are very short answer questions and carry
1 mark each.

(iii) Question nos. 9 to 18 are short answer questions and carry
2 marks each.

(iv)  Question nos. 19 to 27 are also short answer questions and carry
3 marks each. :

(v)  Question nos. 28 to 30 are long answer questions and carry 5
marks each.

(vi)  Use log tables if necessary, use of calculators is not allowed.
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(i) G4t g¥ A gl

(i) F9GEI 18 8 F T fq oY T &1 I8 UH-UF 3% F 2l

(iii) TG 9 @ 18 & J¥T 31-51 37l & g IHIT T &|

(iv) T G 19 @ 27 % A o di-d7 37l F o9 90T TH 2

(v) Y HEIT 28 B 30 % T Urg-9iT el & 1 T g9 21

(vi)  STFTIFAT &1 T AT 29 JAT 363 5 qF 8| FARIA F TIT
%! s7gata T& 2l

What is the coordination number of each type of ions in a rock-salt type

crystal structure ?

Uh-HTee T i el 9= § U9 IR & 374 6 999 96

T g B 7

Define the term ‘order of reaction’ for chemical reactions.

T srfafwaett & o ‘srfafear < =i’ <Y aftymo fafaa

What causes Brownian movement in a colloidal solution ?

Fiemsdl et 9 srel fd @9 w1 = SR g g 7

In which one of the two structures, NOE and NO,, the bond angle has

a higher value ?

3l geEre NO, 3t NO, # @ forad st sy 31fires W wam ?
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40/
. 8. Write the [UPAC name of the following compound : 1
H,C-CH-CH,-CH-CH~-CH,OH
CllH3 (‘)H CH,
frfafaa d@ifis @1 JTUPAC ™ faflau

H3C—(!3H—CH2—(FJH—C1H-CHZOH
CH, OH CH,

6. Arrange the following compounds in an increasing order of their acid
strengths: 1

(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH

3)2
Frefefad 1 9% sed gu et amed & 0 § =afer Fifu:
(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH

8 Write a chemical reaction in which the iodide ion replaces the diazonium

group in a diazonium salt. ' 1

U Tt Atufsrar faftau fsaw o gsitag @@u 4 9 smsifem
e AEIeReS EE g forenfya a2l

8. Name a substance that can be used as an antiseptic as well as a

disinfectant. ' 1

T UH et & A diferg e 3w wfade aon T @91 w9
q e 8|
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Explain as to why haloarenes are much less reactive than haloalkanes

towards nucleophilic substitution reactions.
OR

Which compound in each of the following pairs will react faster in SN2

reaction with —OH ? Why ?
(i) CH,Bror CH,I
(i) (CH,),CCl or CH,CI
areTsy 5 feereneiorr gl sifvfwEaet & ufa el EeaehH
1 e 1 Afa w0 fFasfier 2 8 7
e

Freferiaa gade Sl § 9§ %9 @1 9 —OH & 919 Sn2 31ivfssan |
1ferer astt @ rfafsran o 37T =4 ?

(i) CH,Br 3191 CH,

(i) (CH,),CCl 319a1 CH,CI

(a) State the IUPAC name of the following compound :

H,C H
3 \L._/ H
H PR
H
(b) Complete the following chemical equation :

CH,CH,CH=CH, + HBr __peroxide _ .
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12.

13.
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(=1) f=fataa Siffes 1 1UPAC T fafig -

H.C H
3\_.__/H
g B

H

(@) F=fatea vamEte aHieo s g Fif
CH,CH,CH=CH, + HBr TH&E |

State Henry’s law correlating the pressure of a gas and its solubility in a

solvent and mention two applications for the law.

TS 9 o 21 3 39! et foremares 1 focaan & gey 1 2930 =1 faem e
5o o & &1 ergua fafan

A first order decomposition reaction takes 40 minutes for 30%

decomposition. Calculate its £, value.

U YUY HIfE I AU tafEAT 30% mazqéa%&mﬁﬂzamm'
et 81 38 forg ¢, 1 afeem Fif) |

What is meant by the ‘rate constant, £’ of a reaction ? If the concentration
be expressed in mol L™ units and time in seconds, what would be the

units for £ (i) for a zero order reaction and (ii) for a first order reaction ? 2

foret srfoferan & “or feies &7 w1 o e grar 8 7 e wigan it "
mol L' 3R THz Y Tave = ot (i) I it it safsfsen, o (i) wom
ife it Aftafsrn & a3 & &1 99 35wt 3 S e

5 - [ P.T.O.
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14.

15,

16.

17.
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Define the following terms in relation to proteins :
(1) Peptide linkage

(11) Denaturation

GIEH % ded | ffefaa i uftamn fafes

(i) TS T

(i) FrgEm (fpiar) |

List the reactions of glucose which cannot be explained by its open chain

structure.

TehiE <l 39 AR i ffad fowe seeht geft Jae g & e
W GAHET A& S Rl |

Assign a reason for each of the following statements :

(i) Ammonia is a stronger base than phosphine.

(i1) Sulphur in vapour state exhibits a paramagnetic behaviour.

ffafaa ywdt & 4 gas & fod o fafay -
(i) BhE I e T AfeeE Jeer &R 2|
(i) 9T AT H HoH STTEHN FFER el Hal gl

Draw the structures of the following molecules :
(i) SF,
(1)) XeF,

40]8l®



18.

19.

20.

21.

56/1/1 g/ [ P.T.O.
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A3 R oot B we s B
(i) SF,
(i) XeF,

What are biodegradable and non-biodegradable detergents ? Give one

example of each class.

Safrfientofia rqustes K o1t Fefwia sramrsts w1 8 2 7 uas
TR F1 Uh-Ush 3180 Sy |

What is a semiconductor ? Describe the two main types of semiconductors

and explain mechanisms for their conduction.

TefeTeTeh 0 B @ 7 <1 U YR % SAeeren! o1 qoia Hifsm 3w 3t
=rer ferrfafyr st T Fifsm)

Calculate the temperature at which a solution containing 54 g of glucose,
(CeHy,
(K, for water = 1.86 K mol ™' kg)

34 19 1 iehfora Hifsg @ W 250 g 51 | 54 g W, (CH,,0,)
|iet &L =1 foers s S| (K, (§9) = 1.86 K mol™! kg)

Oy), in 250 g of water will freeze.

What are lyophilic and lyophobic sols ? Give one example of each
type. Which one of these two types of sols is easily coagulated and
why ?

40]8l®
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23.
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EIONO.con
sa-Hg! 3 g -Toieft |id (sol) 1 BId & ? Ieeh YR ol Th-Tsh 3T&1

4T | 3 1 TR o Tt § & forereht Thea 21feres grmar @ g wehn @
AR T 7

State briefly the principles which serve as basis for the following

operations in metallurgy :
(1) Froth floatation process
(i) Zone refining
(iii) Refining by liquation
grg-4 H Hefafga el & smara frEal e gag § fafed
(i) I (%) e A
(i) 9 (Fat) Titsheor
(iii) SEleRTuT GRT TICSRTOT

Write chemical equations for the following processes :

(1) Chlorine reacts with a hot concentrated solution of sodium

hydroxide
(i1) Orthophosphorous acid is heated

(iii) PtF, and xenon are mixed together
OR

Complete the foliowing chemical equations :

(i) Ca,P,(s)+H,00)—> .....

EXONO
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(i) Cu*(aq)+ NH,(aq)— ......
(excess)

(iii) F,(g)+H,0(1) —> .....
& gal & fordt e afeo fafad
(i) FaRA Tifeam ggiause & |ig oy foee @ affen #d 2
(ii) snITEEHR ufre =t T fF S 2 )
(iif) PtF, 3R S %t wwer e smar 21
3eUarn
Frfaftaa et afiwen H @ i -
(i) Ca,P,(s)+ H,0(1)—> .....
(ii) Cu(aq)+ NH, (aq) — -.....

(3ferer)

(iii) Fy(g)+H,00) —> ......

24. (a) Whatis aligand ? Give an example of a bidentate ligand. 3

(b) Explain as to how the two complexes of m'ckel,. [Ni(CN),]* and
Ni(CO),, have different structures but do not differ in their magnetic
behaviour. (N1 = 28)

(37) forrs (ligand) + 29 37 gt forret =1 T e Aty

(@) = #ie fF S8 Fea % @ Froe [Ni(CN),]> 3R
Ni(CO), f-fir w&=m1 Tad gu +ff wm grashia =qeer vefdia
Fd 2l (Ni = 28)

56/1/1 9 [ P.T.O.
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25. Name the reagents which are used in the following conversions :

(1) A primary alcohol to an aldehyde
(i1)) Butan-2-one to butan-2-ol

(ii1) Phenol to 2, 4, 6-tribromophenol

Feferfad qied=l § 9w B Tl AERRE & AW fafey
(i) T WIS UeeiEia &1 U Ufosenss |
(i) S2A-2- AT FT FeA-2- A |

(iii) BT FT 2, 4, 6-ITEFEMEH |

26. Account for the following observations :
(1) pK, for aniline is more than that for methylamine.

(11)) Methylamine solution in water reacts with ferric chloride solution

to give a precipitate of ferric hydroxide.

(111) Aniline does not undergo Friedel-Crafts reaction.

Frfefiaa s % #ro fofed
(i) Y & o/ pK, &1 7 AREUH % 71 9 sifue g 2|

(i) ST § AR 1 9iel Bl g & e 9 IR R Bl
TRSIGETES 1 8T Il 2|
(iii) YR Frea-wem sifufer 78 F 2|

56/1/1 10
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27. Write the names and structures of the monomers of the following
polymers : 3
(1) Buna-S
(i1)) Neoprene
(ii1) Nylon-6
Freferfien wgem & THe AW 3R SR AT R -
() =I-S
(i) Tend=
(iii) ATIAH-6

28. Conductivity of 0.00241M acetic acid solution is 7.896 x 107 S cm™.
Calculate its molar conductivity in this solution. If A?n for acetic acid be
390.5 S em? mol™!, what would be its dissociation constant ? 5

OR

Three electrolytic cells A, B and C containing solutions of zinc sulphate,
silver nitrate and copper sulphate, respectively are connected in series.
A steady current of 1.5 ampere was passed through them until 1.45 g of
silver were deposited at the cathode of cell B. How long did the current
flow ? What mass of copper and what mass of zinc were deposited in the
concerned cells ? (Atomic masses of Ag = 108, Zn = 65.4, Cu = 63.5)
0.00241M TEfife a1 e Y =TesRar 7.896 x 1075 S em™! 81 39 =i
T a7eet <l HieR Frerhdl 1 afeser i | 4t TR e & o A
390.5 S cm? mol™!' &I d gHHI fosH s = & ?

56/1/1 11 [ P.T.O.
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EPE]
o fergge-sToareft 9 A, B 3R C 5t sowan: foies wethe, fieet mgee @i
R Gohe & e @ ™ g, Avfiag SIS gL el 3 | 1.5 e
et foraem o o yanfea i St & 5= a6 fies) Y 1.45 g 7w
TSl B % s T &1 ST el | Shiag 31 v & foe - fovas sozmm averg
ol 4 fEfia gu s (W) seEE, Ag = 108, Zn = 654,
Cu = 63.5) |

29.  Assign reasons for the following :
(1) The enthalpies of atomisation of transition elements are high.
(i1) The transition metals and many of their compounds act as good
catalyst.

(iii) From element to element the actinoid contraction is greater than

the lanthanoid contraction.

(iv) The E° value for the Mn**/Mn?" couple is much more positive
than that for Cr**/Cr?".

(v) Scandium (Z = 21) does not exhibit variable oxidation states and
yet it is regarded as a transition element.
OR

(a) What may be the possible oxidation states of the transition metals
with the following d electronic configurations in the ground state

of their atoms :
3d%4s?, 3d°4s? and 3d%s?. Indicate relative stability of oxidation

states in each case.

56/1/1 12

408@

56/1



40]8l®

(b) Write steps involved in the preparation of (i) Na,CrO, from

chromite ore and (ii) K,MnO, from pyrolusite ore.
f=fefadl & wro fafay
(1) UHAT Tedl =t qrEvEiEer F T 3= g 2l
(ii) FHA HTGU T I S5 W ANk 3773 ISRE 2 B
(iii) et aca ¥ g TS 9 qF UFATS TFH STUEFHA A-HITS
g o sAfues ar 21
(iv) Mn*/Mn2* & fe@ E® =1 9 Cr**/Cr®* % E° W i s1aem i
TS BT 8l
(v) T2 (Z = 21) qiadl 3w fawed TEi wefdfa wtar & foRe oft
1T
(3) =75 T3 6 e AT d JAT R forr AT HeRHv arg e
1 HTRE IS ST F A o E
3d°4s2, 3d%4s? 3T 3d64s2
T ded & foTe Iu=Ee StaeeneT Y et feran oft o)
(=) (1) FM7E2 319EF ¥ Na,CrO, 37 (i) TRRIIHTEE 3176% ¥ K,MnO,
= =91 & fafie =R fafau)

3,2

/11 13 [P.TO.

40]8l®



40/0@

30. (a) Complete the following reaction statements by giving the missing

starting material, reagent or product as required : 3,2

0
(i) oo 2 52 >=0

Zn-H,0

(i) <_D=CH, =" >-CHO

CH,CH
R e
‘ KOH, heat

(b) Describe the following reactions :
(1) Cannizaro reaction

(i1) Cross aldol condensation
OR
{a) How would you account for the following :

(i) Aldehydes are more reactive than ketones towards

nucleophiles.

(i1) The boiling points of aldehydes and ketones are lower than

of the corresponding acids.
(iii) The aldehydes and ketones undergo a number of addition
reactions.
(b) Give chemical tests to distinguish between :
(i) Acetaldehyde and benzaldehyde
(11) Propanone and propanol - 3,2
EoNO
14
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=) wREE ger, R svEr 3are, s AN T R T, =
forad gu frefafign sifafrn foaron =1 qof Aifsr -

AT
frfafadl % s fafed
(i) FfFaeTwEa & gl Hi2t F amen teeese i afET
Bd B

(ii) YfcerEel ot HEH F Faudir doaad) Al A smET TN

(111) YlessIgs HiX FHIH agd o e AR Tt

Tafafaal ¥ e fmm % e gerafe oheon = fafeg -
(i) URretfeeerss R s=ifcesrse A
(i) I 3R et 40]/®
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