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CHEMISTRY (Theory)
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fgifa aq7 : 3 gu2 ] [ 3Tferwam 37 : 70
General Instructions :

(i)  All questions are compulsory.

(i)  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.

[ P.T.O.




qraTg f7A59T :

(i) a4t 3w ifFErt g

(i) T HEI 1@ 8 F J¥ 3Afd 1Y IHI & I8 Uh-Ueh 3% & 8|

(iii) T T 9 T 18 & J¥ 31-31 AH & oy ITNT F 8|

(iv) FH TG 19 @ 27 F T ot d7-ci7 371 & g IHIT I &)

(v) Y GEIT 28 F 30 F YT Ui-Uie 3l & ANH 90T I 21

(vi) TSI & 1 GTHT 2T FANT 363 ST Gehd & | erageiedl & g4
#1 rgAta TE 21

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

crystal structure ?

Ueh-TTee TN il foeell a1 § Ui TR & TH i 999 9

T B 7

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

e sifufsraret & fod “srfufsran i wife’ i aftamen fafag)

3. What causes Brownian movement in a colloidal solution ?

Fiemsdl foemal § srst fq @ o = B0 B 8 7

4. In which one of the two structures, NO%r and NO,, the bond angle has

a higher value ?

a1 et NO, i NO, # & forad st shior 21fess A wam ?
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Write the [UPAC name of the following compound :

H3C—(|ZH—CH2—(‘JH—ClH—CHZOH
CH, OH CH,

fr=fafaa s =1 IUPAC am fafau -

H3C—CH—CH?—(iIH—(T‘H~CH20H

!
CH OH CH,

3

Arrange the following compounds in an increasing order of their acid

strengths:

(CHy),

Frerfefad 1 7% siga gu sl amed & %9 # =rafem it
(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH

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

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

group in a diazonium salt.

U TEEe Al fafau S srsifam @qo § 9 sty

g AMIeReS EE g feentya g gl

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

disinfectant.

0% UH qare & A et o 3w whadiet e TRl @E1 &9

4 gIan B
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10.

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
AT Fi frereiRee e st 3 af 2eedd e
il s1uer 1 AT A Toramefier gt 2 7

HAYAT

fFrafefiad aess siel ® & @9 &1 A —-OH & W9 SN2 AR |
Ao oSft | i o S =i ?

(i) CH,Br 31%&T CH,I

(i) (CH,),CCl 31¥a1 CH,CI

(a) State the [UPAC name of the following compound :
H,C H

i e

H
(b) Complete the following chemical equation :

CH,CH,CH=CH, + HBr _ peroxide _ ..
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11.

12.

13.

56/1/1

(1) fFr=fafaa Tfe =1 IUPAC am fafau -

H.C H
3\_/H

e B
H

(@) F=faiaa et T S qu Fie
CH,CH,CH=CH, + HBr T |

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

solvent and mention two applications for the law.

U 79 o oTel 37 3qehi ot foretmares o faeaan & day § 29 o1 fem it
50 o & &1 ergu fafan

A first order decomposition reaction takes 40 minutes for 30%

decomposition. Calculate its 7, value.

% T R T e FARRE 30% W%%&Afoﬁﬂzaﬁrw'
ot 21 3Tk R 1, 1 aReem Al |

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 4 (i) for a zero order reaction and (ii) for a first order reaction ?

foret sfuferan & ‘ot fedwes & o1 7 dreqd B 2 ¢ afe |igan o Aneh
mol L 3R wwz =t Tave & at (i) I i i stffsra, 3R (i) Tem
Hife o rfvfern & fad & & 7 o5 weent 8 2 ?
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14.

15.

16.

17.

56/1/1

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

(i1) Denaturation

WA % g § frmfafaa & afermn fofad -

(i) U= SHar

(if) SFrgEm (forpfaeR) |

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

structure.

TEhIE 1 39 AR @l fafad [ saeht geft J@er T=mT & 3man
W GHHAET & ST Hehdl |

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.

fefafae =t @ @ gds % o e fafed
(1) WEEH i AT A AT Ueet &R 2|
(i) AT AT T Tehl TR FFER Yeidia e 2|

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

(ii) XeF,




18.

19.

20.

21.

56/1/1 7 [ P-T.O¢

) ford syt <) T sRRaw i -
a)P*8E,

(i) XeF,

What are biodegradable and non-biodegradable detergents ? Give one

example of each class.

Safefieiia Tumsies 3 3T Fefiwlia U w1 8k @ ¢ 99w
YR 1 Teh-Ush 32T s

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

and explain mechanisms for their conduction.

refITereh I A & 7 91 9g@ Yo % fefurerehl o1 Al IR 3 3R

e ferafafer it e fifsm)

Calculate the temperature at which a solution containing 54 g of glucose,

(CH,,0,), in 250 g of water will freeze.

(K, for water = 1.86 K mol™! kg)

34 19 1 Rehfora Hifsg @ W 250 g 51 | 54 g W, (CH,,0,)
e L o1 foere S| SR (K, (S) = 1.86 K mol ™! kg)

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 ?




53-TE! 37 5a-ftieht |t (sol) T 81 & ? T T hT Uh-Tsh I&TeW0
I | 37 T TR o Wictt | o Toheeht Tehva e gar ¥ 2 gkl ¢
3R AT 7

22. State briefly the principles which serve as basis for the following

operations in metallurgy : 3
(1) Froth floatation process
(ii) Zone refining
(iii) Refining by liquation
- Freferiad sl % smaTeq Rrgedl 9 Ga B Rl
(i) T (%) ET THH
MELRCERITE
(iii) SeTeRToT BT TR

23.  Write chemical equations for the following processes : 3

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

hydroxide
(i1) Orthophosphorous acid is heated

(i) PtF, and xenon are mixed together
OR

Complete the foliowing chemical equations :

(i) Ca,P,(s) +H,0(1)—> ...

56/1/1 8
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(i) Cu*(aq) +NH,(aq)—> ......
(excess)

(iii) F,(g)+H,0() —> .....
& Tl o ford TEmfe gt ey -

(1) FAA difeam gregiadse & aig av oo 4 sl et B)
(ii) STATHEHRE TGS =i T foram sman 2 |

(iii) PtF, 3R S il wer femn s 2

AUAT

freferfaa amafs adim = g Hifg

(i) Ca,P,(s)+ H,O(l)—> .....

(ii) Cu?*(aq)+NH, (aQ) — .....

(Ffera)

(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 nickel, [Ni(CN),]* and
Ni(CO),, have different structures but do not differ in their magnetic
behaviour. (Ni = 28)

(#1) e (ligand) #1 81 €7 et forrel 1w sare i

(F) =rem Hifvm 6 8 fewa & @ Fraed [Ni(CN),]> 3R
Ni(CO), Ta-fra wt=m1 Tad ge ot a0 greshia =Iaer Yaikid
Fd 81 (Ni = 28)

56/1/1 e [ 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-Z-one to butan-2-ol
(ii1) Phenol to 2, 4, 6-tribromophenol
frefeTiad afEd=t 3 T 8 aral stfreren & 9m ffa -
(i) T gl Ueepieial o1 U Ufeserss |
(ii) SeA-2- 3 H FA-2- A |

(iii) HHTA FT 2, 4, 6-IFHHEFIA |

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

(i1)) Methylamine solution in water reacts with ferric chloride solution

to give a precipitate of ferric hydroxide.

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

Frafafaa Ecis & wro fafey -
(i) UFef % forl pK, 1 W AiYCUHA % 9 | 3Tieeh g gl

(i) STt A AfYeUHE w1 =9ia $Bie FEe F od @ il 9 B
TESIFETEE I 9] 1 2|
(iii) el Freer-waeg rfifean a8 wdt 71

56/1/1 10




217.

28.

Write the names and structures of the monomers of the following

polymers : 3
(i) Buna-S

(ii) Neoprene

(iii) Nylon-6

ffefig Sgehi & Twherhi o AW 3R 396! A forflen

(i) =TS

(i) 3=

(iii) TEAH-6

Conductivity of 0.00241M acetic acid solution is 7.896 x 107 S cm™.
Calculate its molar conductivity in this solution. If A?;1 for acetic acid be

390.5 S cm? 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 THifeesr 17t et Sl =mererar 7.896 x 1075 S cm™! 31 39 =i
T 31T il HieR STeTehd &1 UREe e | IfE T ot & o A2
390.5 S cm? mol™! &1 & 3H faaeH ST w1 g ?

56/1/1 11 [P0




AT

o ferggq-staaeft 8 A, B 1R C fomm smen: fie aothe, fieat mgde 3i
HW Gowhe o faerq @ ™ 2, Avfiag SIS gL &1 W ¥ 1.5 YRR i
it fargqam a9 a% yanfea Y S B 9 9o fes) Y 1.45 g "GN
el B & e W L 57 w1t | R 37 556 % frem-Foraa goomm weg
Ual ® FEfua go ER? (T s=wH, Ag = 108, Zn = 65.4,
Cu = 63.5) |

29. Assign reasons for the following :
(i) The enthalpies of atomisation of transition elements are high.
(i) 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 Cr3*/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 :
3d34s?, 3d°4s? and 3d%4s?. Indicate relative stability of oxidation

states in each case.

56/1/1 12
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(b) Write steps involved in the preparation of (i) Na,CrO, from

chromite ore and (ii) K,MnO, from pyrolusite ore. 3,2

F=fataat & e fafay
(1) HHHU Tedl Shi GETOE R s TR 3= Bidt 1
(ii) FHAU 41U 3 I wgad A A 21D I B B
(iii) 75! 9@ O T TS A O VAT HFoH STUEHd o-a-iae
dFeq ¥ 31fie e
(iv) Mn**/Mn?* & T E° =1 9 Cr3*/Cr2* & B WF it 3m9eT 1fe®
TTeHS Bial g |
(v) =f=gm (Z = 21) qRad! 3u=aq Fawm & yefiia war & e of
T4 U o HET S 2
roan
(3) 375 TS 6l qE SR J 3o e ol darel SRR ETgeT
=1 FuTfad ITSE STEEATT FT B THA &
3d%4s?, 3d%4s? I 30452 _
T % dcd % foru Iu=EH saeet fY ane e o fafau)
(=) (i) F1E2 31UEF ¥ Na,CrO, 31 (i) TRRIeZETEE 317&h ¥ K,MnO,
= 794 & fafim = fafag)

56/1/1 13 [PLO:




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

starting material, reagent or product as required :

CH.CH
L S 2~3  KMnO
(111) @l W .......

(b) Describe the following reactions :
(i) Cannizaro reaction
(11) Cross aldol condensation
OR
(a) How would you account for the following :

(1) 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 :
(1) Acetaldehyde and benzaldehyde

(11) Propanone and propanol

56/1/1 14
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) IR e, ANERE AvEr 3ae, s Ae T 3 g, I
forad g Frafafaa sfafen faeon =t gof fifs

.......

(i) < >=CH,—— ~CHO

Uar
frfafadl & #ro fafad -
(i) fFTsiETEat % uf R H st Ueees e wlw
T 2
(i) UfeerTzEt 3R AEHT % Faeie doaadl Sl I e FH
g 2
(iii) Vfcease oM HRH sga € A AtwfwEa Idft 2
Tefafad # 9% fem & o wamafs et # fafag
(i) YfRtfeeee 3R swifeeese o
(ii) A 3R SO o



