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. &) Answer o the following guestions using the elemends, Na, Mg, &L, 5L B, §
Lo B4 i

b} Skeletal structure mf HaP is shown below, \ |

5, Cl, Ar.

The non metallic elemenifs which show/s the allobropism 187806 o S .
The element/s which react/s with NaDH{ag) and Bberate Ha(Elisf are . e oo
chs with KOH{30) 5.
ird Ionization BNETEY 15w e o massesscnnns

The stement which rea
The elemernt which has got the highest t
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The element which has got the highest electronegativity IS, e,
The element which react with NaQH but does not liberate Halg) 1. s,
The element which has got the h,bhc-.;t melting POt IS casees .

Fiement/s which izfare capable of forming compounds which could act as Lewds acits is/
1T

FeAGRAAIIERI RRSREFASNAS T E

. can form nitrides when heated with Mo(g)

The (*iﬁm“’ﬂt whsf“h h:.:“ got the lowest bolling B B o s ioneen

O
r

He-P—-0-H -__ )

Q

Diraw the most acceplable Lowis structure of the above lon

Drave the resonance structures for the above jon and indicate their stahilitios




R Deduce the shapers around the following atoms using the YSERR theory.

5.

a) Around O which s bonded (o M

I Around P

Ushrys the muost ao swls structure of the shove lon, ng the electron pair

geometries of ’.E’s;’«
a} Around O which is Bonded 10 He. .o sormesss secmsossesens

i

indicate the hybr ﬂ"&ts,aia of the Tolowing stoms,

aj 2 which is bonded iu

£
[t
el

TR DANTETERRANT AT MpEAEe Rusd G IR NTE R RE Y

ienlve I the fallowing bong formaiion,
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{c} Graphically represent the variation of the bolling painis of all hydrides formed by group 16
elements.

(@) ¥ 0s and V50 are two compounds formed by elemants X and Y which are present in two stcoessive

perieds. XCls and YO ore the chiorides which are derived from the highest oxidation numbers of X
and Y respectivaly,

oo lderndfy X ond Y.

i, Indicate balanced chemical equatipns fo represent the reactions between water and X0,
V.0, XCh anc YO, using their actua! symhals.

i, Give formuloe of four oxides formed by X

v,  State two eguations to represent the synthests of two above mentioned oxides.
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bl Following guastions are basad on Fe and its compounds,
i, Toowhich sub energy level does the last cleciron of fron s filled?......o.
i, State the energy level which cccupies the eleciron of highaest ¢ gietévf in the Fe
AL e sonen e TE e e
fil.  State the electron mnﬁa{, S HO O R BB 0 P consirmsmmnmommisnns oo sesssio ssses S—
b, Indicats @ balanced chemical eguaiion to reprasent *zha-: rea tm;. between Fe and cone,
Fallls,
v, Stete the products and their colours I any when Fe® lons react with co
¥, fre the coloars of the above mentioned copounds in vl will be faded out with e ?

wiit.

i“:'a\‘.?;':"%! U YOUR answer,

How would vou identify the Fe™{ag) lons ¥

Explain why Mnal is 2 basic oxide and M0 Is an scidic oxide 7




3, The bramination of acetone can be cataheed by acids,
Acic .
CH:COCHy + Bry EUC S — CH;COCHBr  + WY + BrY
catalyst

Al a certain temperature in ditferent concentrations of acetons, bromine and acid the rate of
the consumption of breming was measured and recorded as follows,

“rrial [CH;COCH] [Ery] " [H"] Hate of consumption of
{maol dm™) {mol dm™®) (mol dim™} bromine/ mol dm™ s?

F R T R T jooso |57 x 36
2 0.500 Qioo 0050 skl
3 . _10.300 0.050 0.100 12 xi0” ,
4 0.400 | 0.050 _' 0200 3.1 wapt ‘
5 __..ir:fét"i} i - Gﬂh@ = UG‘%’; ?E b jw‘l‘:, S o b o
. Find out reaction orders with respect o acetons, hroming and the acid,
ik Fisted out averad order of the reaction
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[ Siaie the rate law for the resction

1. i i bromine congentration has chan sed t0 0.7 M in the 2™ trig 3, caleulate the new rate,

e

i Fine out thoe rete constant

" eith res cain resciant i

W, &1 action
e soknks)
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it Is an exethormic

Wik MOy and ehiorine fre

R :
reac on. Dre shUres and pronose an

Bl = Activation energy of the re

&H = enthalpy change of the ro
sackward rescilon

E2= dotivation energy of G
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4. (&) 1. Whai is the characteristic reaction type shown by alkenes?

il What is the characteristic reaction type shown by benzene ¢

Hi. Consider the reaction between foluene and the nilration mixiure. In this reaction,

o

State the major product

b, Mome of the mischonism

o

fiain activated spacies
d. Colour of the obizined specias..

{h} 1- bromopropane reacts with KOH in two different ways to produce two different compounds.
state the two difieront methods and thelr reacidon mechonism type and the reaction
mechanisms separaiely,




Ferform the following argonic conversions,
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CooH H
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COoH  COOB
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Part B (Answor tveo questions onty)

8, f{al Bmolof 8O and 4 mol of O were mied t‘:mr*'f-:hw:-r an ap eguiliBriom was established at 450 "0 AL the
L 2
eouilibrium it was found thet 20 % of the inttial 3 fﬁwz fundd poanted to estabiish the equilibrium,

LWrite an expression to represent the relationship betamen Kp and Ko for the above eguilibrium
i, Find out the number of moles of 504, O, and SO; present in the egquilibrivm midure
HiCaloalzte the p for the system ot 2 x 107 Pa equilibrivim pressure

tw.Caloulzie the Ko value
v.Propose twa methods , which could be implemented to Increase the decomposition percentage of 50,

How do those mqi-.w;siu:-zi methods work to increase the decomposition percentage?
it Consider the following aquilibrivum,

COlpl + M0l = £0.{e) + Hulp)

The above eguilibrium was established In a closed dgid vessel of 1 dm3. At the equilibriem 0.2 mal €O,

0.3 mol of H,Cfg) and 0.9 miol of H; were Tound in the egullibrivm mbdura. If the equilibrium constant of

the swstern i 5,

LWWrite an expression for s
i.Bind out tha amount of £0, st the eguiliboum

i |

LAL the same temperature somé amount of Halpd was introduced Lo the system and simualtaneously
some amount of HaO{g) were reimoved from the system. Then the system had cstablished & new
equifibrium haviog 0.4 mol of €O, 0.3 mel of H0{g} and 1.2 mof of Halg). Caloulate the amount of

€O, formed in the rew eauilibrivim system,

6. {a) Give balanced chemical to represznt the foilowing standard enthalpies,

i Standard enthalpy of combustion of Ciot COOR
i, Standard enthalpy of stomization of iodine
. Standard enthalpy of formation of KC|
v,  Standard enthalpy of the first elactron gain of bromine
v.  Standard enthalpy of mend dissociation of O,
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fpdromine § \,;“ taf wehieh i3 used o5 o rocke? {

MNabialg) + Oofg) — Molgd + 2H.0i)

1.83 x 104l energy iz liberated when 1 k
mygen. Using this combustion date and the foll

enthalpy of bond dissociation of M- ¥ bond.

o salution

boLbatinge the standard enthalpy

0 armation of §
@ Balpy of hydratdion of M™ g
@ atoy of hydration of CHg)

nation of Ml
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Sate two examples for those faciors,
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. {e) i buplain why allyl helides tend to undergo nuclesphific subsiitution reactions.
iijExplain why chlorobenzene does not undergo nucleophilic substitution ractions readily.
lii} Provide a mechanism for chlorination of benzene in the presence of FeCl,.
{b) i} iz an alkyl monobromide and it contains 53% of Br by mass. Deduce the molecuiar formula of )

{Br = 80, C=12, H=1)
i} 172 has got 3 methyl groups, indicate different structural formulas, which could be drawn for it
i) 1 X has got a least possihility of removing a HBr molecule, identily the correct structure,
iv} Ineicate the IWPAC name of ¥,

{e) How wonld you perform the following organic conversions using minimom munber of steps ?
Lo beetylene — 1- ethyl-3-methyl bonzene
., Ethangd - hew-Z-yig

{d} Compound B can be formed by heating compound A {CHeD) with cone. H50. With the pressnce of 4
mineral ecid, B reacts with water and compound € can be formed. C and A have got similar funciiane!
proup. If Cis heated with conc. Hy50,, compound B ean be formed. A reacts with PCC and comgaund B
is formed. identify compounds A-D and state a method which can be implemented to differentiate £
and C. Also state your observations.  PCC s used 1o exidize an zlecho! tw an aldehyded

8 {Answer twn quesions onlyl

8. {a) A carialn element (M) of d block forms fwee different (xand v) having different ovddation rombers hut

the same numbeof oxygen atoms. Agueous solution of x is purple in colour,

Lo ddentify x What s the oxidation number of M inx?
I, Identify ¥ and state the codour of fts aguacus solution.
il Which reagent can be used to convert % info y.
W indicate g belanced chetvdont reaction for the sbove change (1)
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ormed by a +2 lon of a 3d element. 7is 2 metallic oxide. Xis oxd anlon whose, aguenus
2 peirpde colaur, B has got 2 pale pink colour in an agusous solution,

| identifyab, ¢, 1, g hi
il Give & balanced chemicsl egustion to represent the reaction hetween cone. HZ and 2
il State the colours of O and 7

balanced chemical eguation to represent the thermal decomposition of the
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s 2 pse of an above mentioned d Bock e@!e-mc-z it

nl the che

Wi Give a resction Lo repn
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Wik State ona use of aach of the ffsf?a',:’:.-":?i" rele
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alrplanes. Why is spodifically used Tor that purose?
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. The resultant solution is fzm‘\";-;’"r:.ef yoad by 2 LG g
impusitie:
i Ty meant by the term opo donation” ¢
t. @ the porceniage purity of ezlolem oxalate sanpls 1, =16, Cald )

& witien solule A reacts with dil, 5.5
i be f(;"m@rf when B ses i

34.,

8. fzd Coloure s gas D and a colourizs soiution £ ¢

coldoure: solution and 2 pele colured pre
sl i
colourel ss solution  can be als
forpred ©fen ait BaGH or ¥H,0H i added (o solut

ion of acidified 000, Gas £ can be z“m";‘z’m&zi a8 o resyge Hoenta of comb

& & resull of 8 reaction betwesn £ and B,

C. That precipitaie s soluble n e

o PH0

J- identife A8, DEand .
de balanved chembesl eguations for the reactions which could be ocovrred wihen 01y
s with ot cong. M50, hot cone, HRO, and NalH.
. indicate 2 belanced chemical equation o represent the reaction betwesn B{ag) end €

B, Hatoauseof B

i one to rep revent 2n one imporiant use of £, (hintg; flower pelais)
fd KO ang o enbydrows sal FE é’@ﬁui":ﬂd when o] chloride reacts with €08 with the ¢

':’/; Sm, 3003 56 €1 1352 % O sndd 0.85 % U
5.5, H g

smal anwount of water, 22
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K ngsirical formula of ¥
i sthe anion of X with its charge

Hon

. Ghee the IUPAL name of the abowe ¢
V. Write down a balenced chemical eguation to represent the ahove reactio

wcod chei

ical equations o represent the following rec ciions

i 37 §oE LDy,
i MahSOdaal + KD,
=H "c‘*.

{O{zg

ecarnposition of Hglly
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: the degree of dissociation of
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£, skained in b o caloaiat




