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( This paper consists of 0% pages.

" conrect or most appropriate and mark your respomse on the znswer theet with z ooss (X) in

e

LY

Answer all the questions, i
Use of calculators is not allowed, 3
Write your Index Number in the space provided in the answer shezt, ‘
Follow the instructions given on the back of the answer shest carefully, !
In each of the questions 1 to 30, pick one of the diematives from (1), (2), (3), (4), (5) whiotk is ;

accordance with the instructions given on the back of the mawer theet.

Universal gas wonstart R = 3314 J K mol
Avogadro constant N, = 6022x 10‘2? mol™ :
Planck's constant b = 6626x157% Js *
Velocity of light € = 3%x10" me”’ :

01)

02)

03)

04)

Answer all the questions,

1

|
A sample of H atoms, excited by zn electric method contains electrons distributed in first six |
energy levels, Which of the following gives the number of different wave lengths belongs to)
Lyman, Balmer and Paschzn series respectively, according to the Bohr theory 7 :
1)3,5,4 2) 2,4,6 3) 5,2, 3 |
4) 5,4,3 5) 6,4,2

Which of the following reactions form 2 molecule which acts 2s a Lewis acid and has 2 zzro
dipole moment.? ' y

1) S + Cl; —SCl; 2)2Al +3Cl; — 2AIC,
3) 2P + 3Cl; ——3PCl, 4) Xe + F; — Xch
5) Cly + 3F, ——2CIF;

Which of the following pairs of solutions ngcs the same colour upon mixing with each othcf?
1) FeCly(ag) + conc, HCl(aq) and CuSO;( ag) + conc. HCl(aq)

2) NiCl; (aq) + conc. HCl(aq) and CuSOuag) + conc. HCl(aq)

3) CrySOq)s(aq) + NHOH and NiSO(ag) + NHOH
4) FeCly(aq) +NHsOH(aq) and MnSOqlaqg) + conc. HClag)
5) FeCly(ag) + NH,SCN(aq) and NiSOufaq) + KCN(aq)

Which of the following molecules / ions have the same shape, : : et
1) CIFy; BF, 2) PCly; BCly 3),50Ck; NH;
4) Hy0' ; NH. 5) NO;; S0} ‘ !
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i 2 Addition o an 2lectron 10 @ (1 stom 1 aavier than that of N,
j 8 According 1 the Pauling’s \a\.\ Sulfir i more Slsonaative than Nwmogn,.
i 4) The firs jonization energy of S s groster than that of 1.
" . ~ » oW We
; 5 Theradiusof O is groster than thatof N
o) The solubility prodact of Fe(OHY: & 25 °Cis 1 x 0 malt am . The conosaston o
R’ rons of 0.05 moldm ™ solotion of NaOH which it svnwrsied widh RORY ¥ ol d
U 38,
) 2x107™" DI 3 2x W
) 40 ) 4x 10
07)  Which of the following statements i a0t tawe?
1 Pb:-na. Shows nucieophilic Sabsttution RALONS.
) CR:OCH: 13 mare valatile than GHOR.
‘} CH: ~ CH = CR ~ CHO is an unsaturated aldehvde,
CH, = CH - CH;CI shows nacieaphilnt substitthion Racions,
5\ Benzene does not decohmize bromime waker.
|
[0R)  Which of the fallowing compovmds forms two gases when trestad with comoeiitdad RS0,
1) NaxSQ: 2) KBr 3) R4 4 NHO ) RN
M) 123 g semple of & mixture containing KO0: wad Ca0: was hostad w0 0N “CE\: WO O
| CO; produced in this reaction &1 standard tamperatare and pressure was 1363 dax'. The mas
peroentage of KoCOs in the omgmal mixtare i,
; 1) 3o 2) 44 AR I3 ek
!
110)  Which of the following compounds has the highest solobilhity in waser.?
: 1) CH;CHCi 2) CHyCH=CH, 3) GG OH
i 4) CH;O0CH: 3 ([CH)CO
11)  The products formad by reduction of KMr(Q: under ssrongly haske conditons i,
D MnO; and R0 2) MnQ;and O 3) KoMy and RO
4) &Mnﬁq and O: 5) 3\1110: and 3\!71(01{};
12)  Which of the following agueous solutions gives salfur () 53 2 product whin troatad wih SOu°
1) FeCls 2) B 3) RMRO‘ 4 Ty 3) PaN Ok
13) A sample of 9.60 na. of pure MgSQ, was &ssolved mn distillod water 10 propare & QNS
solution of 300.0 om’, in 2 volumetric flask. The comtent of \(g 003 of the sotuton is
medm™ unitsis, Mg=24 S=32 0=16)
1) 384 2) 1.2 3) 098 ) sxwt Hean?
14)  The equilibrium constant of the eguilibrium M"(a3) + 40T {ag) ==={NCLI ) &8 W Cis
30x 1(3m mol "dm™.
50.0 cm® of =n agueous solution of 0.4 mal am> M (3 s mived wizd 00 cm’ of
4 mel &m™ solution of CT” jons. What is the concentraion of [MOLINER) after the reaction,
1) 02 2) 0.4 - 3) 004 4) ez e
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15) (,unmln.;r the l()ll()-Wll]glLdLIIUIh. p— coloured solution + other products
X 4 Hiag) + NOj(ag) +PbO; P .+ other products
purple solution + conc.HC| —————pgreenish yellow gas
X+ BaCl,  ——___ white ppt + other products
X could be,

g 5) Cry(SO04)s
1) CuSO, 2) MnSOq4 3) FeSO04 4) ZnS0; )Cal
S Jtween the ing a dilute

16)  Which of the following pairs of cations can be distinguished between them using
aqueous solution of KOH? o 2t
ly Cd®' 5 Zn?' 2) cd*', Mg* 3) Al''; Zn
4) Zn*' : pb** 5) Ca*', Mg

I7)  Which of the following species can not acts as a nucleophile?
1) Cls0 2) CH3MgBr 3) CH;CH,CI
4) CHyNH; 5) N H,0H
18)  Which of the following intermediates is most stable,
NO,
Z o o
1) CH; 2) CH,=CH - CH, 3) CH,=CH- (;_ CH,
CH
ill; _ CH,
D
4) CHy=C - CI—C“3 5) CH; - | 4]
CH; Clis

19)  The mole fraction of A in an ideal solution of A and B liquids at a particular temperature is 0.4.
At this temperature Py = 3Py. What is the total pressure of this system if Py =3 x 10° Pa?

1) 1.8x 10> Pa 2) 1.8x10° Pa 3) 6.6 10° Pa
4) 1.2 10°Pa 5) 1.210° Pa

20)  The inorganic compound A forms a gas when treated with dilute HCL. This gas turns lime
water milky. This gas does not decolourise an aqueous solution of KMnO,. The compound A
forms a green precipitate when dissolved in HNO; followed by addition of NH4OH. This
precipitate did not dissolve in excess NH4OH. The compound A could be,

1) NiCO; 2) CuCO, 3) Fe CO; 4) FeSO; 5) NiSO;

21)  The compound X was dissolved in pure water at constant lemperature to obtain an ideal
solution. During this process of dissolution of X, it was observed that the vapour pressure of
water decreased from  1.03925 x 10* Pa t0 8.314 x 10° Pa. The concentration of X in this
solution was 4 mol dm™ and the density of this solution was 0.56 g cm™. What is the molar
mass of X 7 (H=1 0 = 16) :

1) 104 g mol™ 2) 52 gmol™ 3) 26 gmol™
4) 208 g mol™ 5) 68 g mol™
4
3

— o i
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22)  Consider the following tests and observations regarding an organtt Frar s e
Test Qbservation il

i) | Addition of ammonical Cu;Cl Brown precipitate B

. v s (P c

1) | Addition of Brady's reagent Orange pl‘CC.lpllm mlm}_ﬂ_

ii1) | Addition of Bry Decolourization of the Brown
——’_‘_—.-_——__—‘—"-——'_d ‘

e ———F———

\ . o
g to the tests and observations given above’

Which of the following compound is correct accordin
CHO

CHO
C=C-H OH
3)
1) CH;-C=C-H 2)
CH,- OH . CeC-H
C=C-

4) @/ 5) @

[

OCH;
23)  Which of the following compounds does not have a dipole moment..?
| Br |
CH Cl |
@ /7 N/ ) \
1) c=C 2) /c = C\ ; c\
1 \ H H
CH; Cl H H
= Ci H
H-0 p \
4) cC=2C 5) = C
b4 \ /C \
H H Br Br

?I’I - OI
CH;— ?—CH=CH-——C—O—-——CH3 is,

NO;

1) methoxy—4—nitro—4-hydroxypent-2—enoate
2) methyl 4-nitro—4-hydroxy-2-oxopentanoate
3) methyl 4-hydroxy—4-nitropent-2—enoate

4) methyl 4-hydroxy—4-nitropentenoate

5) 4-nitro-4-hydroxymethoxypentenoate

24)  The JUPAC name of compound

25)  The IUPAC name of [Co (CN); CLL(NO);}* is,
1) dichloridodicyanidodinitrosylcobaltate(II) ion
2) dicyanidodichloridodinitrosylcobaltate(I1I) ion
3) dicyapidodichlorodinitritocobalmtc(ll) ion
4) dichloridodicyanodinitritocobaltate(Il) ion
5) dicyanidodichlorodinitrocobaltate(IV) ion

Scanned by CamScannér‘



26)

27)

28)

29)

y:

The average §
units)

1) 0.24 2) 192

. . U Y B TPl & ~1
peed of an ideal gas at 27°C is 0.8 ms'. The average speed at 627°C'is (in my

3) 2.40 4) 1.38 5) 1.63

Which of the following statements is fulse?

1) Dilute acids can be used to distinguish between SO~ and O3~ ions.

2)cri(5|]—é/ CCly can not be used to

; distinguish between Br™and Cl ions.
)N

&eids can be used to distinguish between CO;" and 8,0;" ions.

4) H;804 can be used to distinguish between NO; and NO; ions .

5) H'/KMnOj can be used to distinguish between S* and CO;™ ions.

Which of the following processes does not take place?

OCOCH; OCOCH;
1) CHCl | CHy
anhy. AlCl,
2 Q
—OCH; -0-CH,
2 CHCl CH,
anhy. AICI;
6 I\}La CH3
KOH(aq)
4) CH;=CH-CH,-Cl — CH, =CH - CH, OH
OH H
H,S04
CH,OH COOH

Consider the following enthalpy changes

. . 0
CH; - CH(g) ——— CH; = C Hy(g) + H (y; AH =-+412 kJ mol™

® . 0
CH; - CHy(g) —— CH,=CH,+ H (8); AH =+ 168 kJ mol™
What is the enthalpy change in kJmol™ of the following reaction

' ZCHJ"éHz(g) —— CH; - CH,(g) +CH,= CH,(g)

I) =580 *+ 2)-244 J) -122 4) +244° -~ §) +580 =

Scanhed by CamScénner



Consider the following dissociation reaction NHi(g)-
2 NH:x(g) == Ny(g) + 3 Hxg)

po— ins 20% NHi(g) by
The equilibrium mixture at a particular temperature and pressure conmﬁr of moles at the
moles. What is the initial amount (in mols) of NHs,if the total num

equilibrium is 100 ? 5) 100
1) 80 2) 40 3) 60 4) 20 )
The instructions for the questions 31 to 40 are given below.
| Summaryv of sbove instructions4 .
| l 2 i 3 ' : nse or
| Only(2)aad | Only (o) and (c) | Only (¢) 20d (d) | Only (&) and = Misggilfégﬁ of
! ) correct correct correct correc responses correct
i
|
31)  Which of the following statement / statements is/are true?
a) C; Hs OH reacts with Na to form H, gas more easily compared to Cz2H;.
COOH CH;
b) @ acid is formed when @ is oxidized by OH /KMnO.
H H
: X o, i ion of FeCl
c) @ as well as @ give a colour with neutral solution of reCls
d) In the reaction between CH;CHO and CH;NHz,a nucleophilic addition as well as
an elimination occurs,
act(i) . .
32)  Which of the following compound$) .5 as a bleaching agent in water.
a) NCl; b) SO; c) PCls d) KMnO4
33)  Which of the following reaction/s is/are disproportiongtion.‘g
a) Cl + KOH — products :
b) NO; +H,0 —— products
¢) SO,+H;S ——— products
d) H,0, —hv__, products
34) Which of the following species form two gaseous products upon heating (ignore the
vaporization of HO)
a) Ca(NOs), b) NHsNO; ¢) KHCO; d) AgCO;
35)  Which of the following is/are true regarding atomic lattices?
a) Graphite is a giant three dimentional lattice.
b) Iodine is a homoatomic lattice.
¢) lonic lattices do not conduct electricity in solid state as well as in Jiquid state.
d) Atomic lattifs do not tend to get dissolved as the covalent bonds exist in them are very
\ strong. _ .
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J0)

37)

38)

39)

' 40)

Which of the following is/are incorrect ( X= CVBr/I)

a) R~C=C-H+ RMgx — 5 R-C=C-R+MgXH
b) R~ X +RNH; —— 5 R,N'X +HX
C) RCOR + RNI‘IZ —_— RzCzN—-R i HZO

d) ROH+RMgX ——5  RH+ROMgX

Which of the following is/are property / properties of primary standards ?
a) Stable for a longer period.

b) High purity.
¢) High volatility

d) Absorption of water vapour or CO; in atmosphere.

Which of the following mechanistic step/s is/are not correct.

YN

' S
a) CH;;—CE—C/HZ OH — 3, CH;-CH-CH,

r$> l|3r C;H
H

| /N
§i Br —— > CH>,=CH,

O—E

b) H-

~—\
OH H H

CH; H
A S 3

)  CHy—C CN — 5 CH;—C—-CN + ¢’
CH, CHs

N\ °
d) CH; — CH, Cl-Cl ———» CH3;-CH,;Cl + CI

CH=CH-CH;-OH

COCH3

Which of the following is/are most accurate regarding the above molecule?
a) It reacts with dilute KOH

b) It shows diastereomerism.
c) It gives a silver mirror with ammonical silver nitrate .
d) It forms a dicarboxylic acid on oxidation under strong conditions.

Which of the following is/are true regarding the equilibrium constant?

a) the equilibrium constant changes when the concentrations of reactants or products of a
system in an equilibrium is changed.

the equilibrium constant increases when temperature is increased of a reaction whoae
forward reaction is endothermic.
¢) the equilibrium constant can be changed only by temperature. "

d) the equitibrium constant changes when the pressure of a gaseous system is changed at
constant temperature,

b)

ek
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* Use of calculators is not allowed.

* Universal gas constant R = 8314 JK™ mol™

*  Avogadro constant Na = 6.022 x 10° mol™
* Planc constant h = 6.626x107*Js |
*  Velocity of light C = 3.0x10°ms™ ‘

Part A —Structured Essay (pages 2 - §)

*  Answer all the questions on the question paper itself.
*  Write your answer in the space provided for each question. Please note that the space provlded
is sufficient for the answer and that extensive answers are not expected. |

Part B Essay (pages)®- 14) g

* At the end of the time allotted for this paper, tie the answers to the three Parts A, B, C together
so that Part A is on top and hand them over to the Supervisor. ':

* You are permitted to remove only Parts B and C of the question paper from the Examination
Hall.

For Examiner's Use Only i
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Instruction for question No. 41 to 50

[

brommntlon of alkenes.

ent
Response | first statement | second statem o [T smtement
(1) True true and Cormecty he 1 statement correctly
(2) True true, but does not explain !
| -
(3) True False
——
(4) False True o
(5) False False
i first statement second statement
, 7 complex ion is

1) | The [Cu(NHs);)' ion undergoes oxidation | The geometry of [Cu(NH:):]” comp
in air. square planar.

H2) | AgCl geis precipitated when an aqueous | The positiop of the eqml:bnum , of 5
solution of [Ag(NH,),]Cl is diluted with | [AgNHs),]’ == Ag'(aq) + 2NHi(aq
distilled water. shifted towards products side when the volume

is increased.

H3) |NH; gas can be liquefied at room | The critical temperature of NHj gas is grezter
temperature by compression. than that of room temperature.

:ﬁ) When a solution of NH;SCN is added after | [Fe(H,0)s]’" ion remains stable in air.

Fe** jons are exposed to air for a while; it
turns red.

45) | The hydration enthalpy of Li'(g) ions is | Na® has the configuration similar to Ar.
less than that of the Na*(g) ion.

6) [Esters are formed by phenol with | Phenol shows acidic properties and l]bcrates
carboxylic acids in ‘presence of acid | CO, when treated with Na>COs.
catalysts.

47) | The - NHCOCH; acts as a meta directing | -wNH'(l-lsdecreases the electron density of the
group when bonded to benzene. aromatic ring.

38) Dipole dipole interaction are present | CH; = CHCl is a polar molecule.
between the molecules of CH, = CHCL

49) | The compressibility factor(Z) is a measure Only pressure, volume and the amount of the
of the ideal behavior of a gas. substance affect for the behaviour of & gas.

0) [Br acts as an electrophxlc during the | An induced dipole of the Br; molecule is |

created by the n electron cloud of Alkene. ‘

?
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Part A - Structured Essay

i
‘"\“.,“.‘"" the guestions on this paper itself,

v —— -

et —— v
S rmm—— e

I a N ‘] B 1t " o 4 ] N ~ . . .
) 4)  Arange the following species in nscending order of the property mentioned within brackets.

D Fai Bragy, by Chg  (Colour intensity)

..............
------------------------------------------------------------------------------------------------------------------------------------------------------

iii) \t‘ 5, XeFg,  Xely (()\(ldulmn number of Xe)
iv) NaN,O=0,C-C,C=C (Bond strength)
v) Zn,Cr, V SL (Melting point)
b) Atomic skeletal of methylthiocyanate (CH;SCN) is given bellow.
C-S-C-N
i) Draw the most acceptable Lewis structure of this molecule.
ii) Draw three possible resonance structures for mthylthiocyanate.

-------------------- sesredssntenenanasrsarstassssanRaInITarIETtial Fsserressssensessantaatatesid

iii) Considering the structure drawn in (b) (i) above, fill the table given bellow.

c'-§*-C*-N!

c S &

i) | No. of VSEPR pairs

ii) |Electron pair geometry

iii) |Shape

iv) |Hybridization

=la ,_._._.."J

Scanned by CamScanner



<)

following o bond:
. n of the follo
iv) ldentify the atomic/ hvbrid orbitals involved in the formatio
in the Lewis structure drawn in part (b)(i) above.

Tl ..................................
i) C—N O i }\7 .......
i) §°—(? - S — C3 .................
R s ————
iy C*—§° O oeeeeeeeeeeeeeerrassen

Write whether true or false in front of each statement given bellow.

1) Oxygen does not posses positive oxidation states.

..........
..........
.........
.............
..............
...............................................
B Erticiciriarreatasraeranrennrasran

|
ar
iif) First ionization energy of an element depends only on its atomic radious and nucle
charge.

..............................
...................................................
..................................................

.....................................

......................................................................

....................................................................

X and Y are two elements in the p block, belong to the same group. White coloured oxide
derived from the highest oxidation state of X, forms a mono basic strong acid by dissolving
in water. This acid evolves a reddish brown coloured gas, dissociating slowly when expose
to sun light.

Y forms an oxide of the form Y,0;. An aqueous solution prepared by dissolving Y,05in dil.

HCI gives an orange coloured precipitate when H,S gas is passed throu_gh it. Chloride of Y
gives a white coloured turbidity with water.

i)  Identify the elements X and Y.

-----------------------------------------------------------------------------------------------------------------------------

iii) Writc the balanced chemical ¢

quation for the hydrolysis reaction of the chloride of Y
mentioned in the above. :

------------------------------------------------------------------------

easrarsees AR T T T S I Ty Frersisabenrsnrntanen Aksspbatsian

iv)  Hydrolysis of the chloride of X gives

an acid and a base. Write balanced chemical
equation,for the relevant reaction,

B LT TR P TR TY
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V) Weite two reuetione 3 | |
) . |\\U ILU\”HHF- "~ |n||lll|u|fll t,‘llL‘llllt‘lll l‘QHH“”““ 1] lm-lmw W m:nlml tlJ:’lclm; !if d
n e Inboratory,

Wi
‘ oo t il
v b T L GRS e RT3 30 ML R DL N R4 D L0 v ed g bk il

Wohibesbeiang
LTS TYPRTIN i : Y ST
Mikbiinnian L O b b i R T ST s a LR RS h o )R e r it gna i 0pdaranersl

Vi) Write balanced chemienl cqquatton Tor the dissoctation of the ackd of X in (v) ahove iu
the presence of sun light,

" ) ! I
Ia-nunnunu|nn-ulllH:nunuunl-nnnlnununu|||Huull-lbnun[u.lluuunul.nliu-nullu.lur:.'Jululnr-H-wnrlu.r. bodbanaliactdnzines)y

D) A, Band ¢ are some propertics of three elements out of - N, Mg, Al 81 and 1 i the third
period. Answer the following questions based on (hese observationn,

¥ Melting points of the oxide and the chloride of A are very high, The oxide and the
chloride are solublo in water,

¥ The oxide and the chloride, derived from the highest oxidation state of 13 pive acldic
solutions dissolving in water,

* Oxide formed by the element C s o solid and shows neidie property, This oxide iy
insoluble in water.

1) Identify the elements A, B and €,

i) Explain reasons for the higher melting point of the oxide of ¢,

T L R R T R T L R R R LR L T

CL L T T P Ty T R P L R R I NN T T T

L O T P T Y T TR LT R T AL N T T LTI T T

e Ty T P P PR N I N LRSI L LT C e

iif)  Write the elements A, B, C in ascending order of the clectronegativity,

Senriasianernne u-u--uuuuunu-nnnnn-.--un-u-u--u-unuucunouuullunv-unvlauunlulu|nn-nluulluuulnulu.nunluull\lqn--lulnl

iv) State the acidic/basic nature of the hydroxides derived from the highest oxidation
numbers of A and B, :

------- n---u--u-uuun.n--.-uuuuuuu-uunuun..uuuun|.nuu-nn-n-.-u.nn-nuuuu-u-|ull-nunun.uI-uun-nn-nnu-nn-uuuuu

v)  Comment on storage (how to store) of the elements A, B and C in the Inboratory.

R TR T T YY) uuu-unuulbluunu-uull-ullunu|||i-"|-hIllnunu.lu-hnhh L e L P TR TR LA LR LR LR R L RR Lt arY

LRI . .
WPeARRARabeatindbanding |--ncnn-un-unu-nunnu-uunnlllunulllt-uuunuulIlununllnnunlhlI-Ulunnnuuu"nu-nulunlui.u.u"»\

L T P T T T PR YT I I T
) . --n-unnuunn"-u-.nu-nnuunuunuu-nnuuuuunu-uuuuuuuuncAunu.--unun,.u-nuuununuiu-ﬂ‘l“'“l"l‘

3
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|
03) 1)

Followoion oo T 1 hv 3d transition element,
Following experiments were done for a solution of ions formed by 3 |

*  Conc. HNO; followed by a mixture of NH;Cl and NH4OH were added:
A brown coloured precipitate was obtained.

*  Shaken with NH4 SCN solution:- The solution turned red. .

*  Reacted with acidified KMnO, :- Brown coloured solution was obtained.

1) Identify the jon of X™.

----------------------
................
------------
----------------------------------------------------------------------------------------------------------------------

i) What is the complex responsible for the red coloured solution obtained by the reaction
with NH4SCN.

------
....................
-----------------------------------------------------------------------------------------------------------------------------

------------------------
--------------------------------------------------------------------------------------------------------------------------------------------

--------------------------
-------------------------------------------------------------------------------------------------------------------------------------------

Two volatile liquids A and B form an ideal solution and the vapour phase of A and B also
behave ideally.

1)  Explain the matters mentioned above based on intermolecular forces.

-----------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

ii) Benzene (B) and Toluene (T) are two miscible liquids in any proportion and form ideal
solutions Pg =3 x 10° Nm™ and P?=2 x 10’ Nm™ at 30°C.
Molar ratio between Benzene (B) and Toluene (T) in the liquid phase is 3 : 1 when it
is in the dynamic equilibrium with it's vapour phase.

I)  Calculate the partial pressures of Benzene and Toluene (Pg and Pr) in the vapour

phase. |
------------------------------------------- n-u.nun.un--u-.u-.uu-u--u-uu..-u-uu--n-n.unu-lu--uv--nouu|nuun-n-u-uuunu .
----------------- u-nn-..n.-un-uun-------uuuunulullnnuuun-n-u-u-nnnununuuon-unu.n---uluuuun-nun\--u-uuvln--n"
e TR R T o T e T
L L T PP e (LT TTY P TR P P YT drerinnae teasacarsvaneenne L T T T TP T 1YY T PPN O oL SN PN Assnadenavean
"""""""""""""""" "'"l"l"--""I-n-ln-ou-.ununnn.nn'un-n---onuo|n-u--culnupn"-uunu:n«-lnlv“llnl\--n TELLRYETY
A TR tesenannrans Wsabenraenas Sensiianen buaseraien tsaeassesrcastargrrenatanny ) vermennan desansrans segsbaesnis
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1) Calculate the mole fraction of Benzene (Ys) in the vapour phazse.

iv) Write the low you used in the caiculztion in (ifi).

..........

v) Show the variation of P, Pr and p
total pressure (Ppr) with the
composition in the following
graph. Label the pressures Pg, Py,

Pgr relevant to the composition
Xg = 075 as P, Q and R
respectively in the same graph.

—r——

vi) Temperature — composition phase Temperature
diagram for the mixture of Band T
is given bellow.

0 Xs
A) Label the phase diagram.

18

......................

B) Label the boiling points of Band T as T and T; gespectively.

C) Label the boiling point of the solution (I' 1) where male fraction of B in the hqutd E
phase is 0.75 and 1he relevant composmon m the vapourphme is Y; RN i

‘/

et -.;..\-‘--b i
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) ) _ . . . formula
4 2 i) Molecular formula of an organic compound is C3H:O. Write suitable structural
for each of following observation.

.............
...............................
............................
...........................................................
................................
...................
.................
................
................................
e artrrettssarensstenceersrncsnsrosesssarroruronsnsersosssnnessesnesesne

........
..................
.................................
.................................................

..........
.............................
...............................
........................................................................................
...............................
B LL L LT LE
e ettt rae tasr et csnne e s et tans seesmemrerserereresornsnensmnnrasssenen

toonserener . csevee esmETsImsTesessenrunErasasaTssaseiiis
areen
sesssereneessneanaanay .
csrsscarssitacssnasaseseanen

............
......................

.....................................

e ettt e rberrass reetonsnsesiensssscses sronnnranreronme roarassesneressansennssesssesssnansnnen

..................
............................
..................................................................................................................

............

....................
...............................................................................................................

i) Write structure / structures for the product form when it reacts with Na that does not
show geometrical isomerism.

e e e e et rete st v et et b anne s nnre rresa e suassonnes

.........................................................................................................................................................................

iv) What is the structure which does not react with Na but reacts with Bry(aq) decolorizin g
it

........................................................................................................................................................................

v) Write the structure which answer the Brady’s reagent but does not answer the silver
mirror.

............................................................................................

.....................................................

.........

........................................................................................................................

vi) Write the structure that answer for the Braydy’s reagent but does not answer the
- pheling's reagent.

.....

b)  Write the organic products formed by each of the following reactions.

CHO _
dil.
) + CH;-C-H —NaOH
«‘-=--'""“”“*""»""f“fﬁ?‘i?"ff‘-“-fie-‘-‘i_"-- ' i pas IR L sk e IR ETUE L P EAP Y ) i
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d) Do the tollowing conversions

i o ) — 0
) GH, —= CH; - CH = CHCHO

I)
- ~-CH,
B Br
i) @ -
Br
,; * R |
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i) CHMgBr 1 (CHy)y Ol )
CJ
1 KO

iy (O] FANe,

CH;~C

(8]
I I, LiAlH;
C-H ’

iv) CHy~CH=CH~ 5 ::r. “r

A_E
1 . o) 1. Aﬁ\.’l_wm.w.w!(:l

V) ﬁ—ﬂruwki CH; ~ CH, 150°C 4
'H,
CH, ﬂ:

iy CHj - «_ CHy CH=CHZO N oy, 4. ~0 - CaHs
__: A\.—r

Write the mechanism for the reaction given above.

ii) Give an experiment to confirm the presence of CI” in

NH,CI"
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Part B — Iissay

Consider the gases A, B, C and D are in the following equilibrivm.

2A () + B(g) === 3C@ +D ()
container at constant temperature. After

Above dynamic cquilibrium is in a constant volume
same systemy, at constant

a time t small amount of more B was introduced to the
temperature,

Represent the variation of
1) rate of forwand reaction
i) rate of backward reaction

in a same graph.
i) What is the effect on point of the equilibrium? Explain,
The gas P attains the following cquilibrium in the temperature range 100°C - 200°C.,
(D

ed in a rigid vessel and allowed the equilibrium to attain at

2P(g) == Q(&) + R(®)

Four moles of P were plac
127 °C. Degree of dissociation of P was 20%.

i) Calculate the value of Kp for the above equilibrium at 127 °C.
as increased up to 227 °C the following equilibrium also attained
librium partially dissociating the gas Q too.

(2)

2 was 80%. Total pressure and partial pressure were
respectively. Calculate the partial pressure and the

i) When temperature w
other than the above equi

Q(g) = D(g) *+E(g)

The degree of dissociation of P(g
26 x 10°Nm™ and 6 x 10* Nm™

degree of dissociation of Q.
iii) Calculate the values of Kp for the equilibrium (1) and equilibrium (2) at 227 °C,

iv) State whether the above equilibrium (1) is exothermic or endothermic, Explain your

ansSwer. .

4 NHjp + 50— ANOp + 6H,O(1)

Standard enthalpy change for the above reaction at 25 °Cis ~ 985 kJ mol ™.
Calculate standard enthalpy change for the reaction given bellqw

Na(g) +20;(g) + 2H;(g) ————>» 2ZNO(g) + 21L;O(l)

e

Scanned by CamScanner



.Améﬁda e o i s ProPY :
ity o domes a-,r,fii,’/",a‘/ (i 7% € vl

4) 1) Deline the standped sty by of monteslizafion

) Yo e gropidied she tofioming sissions wid sopsal Saboratory facilities Prognse 2
Sryp sl V"/‘V’fh' b detersine G daudamd wiiaiyy oF gestesizaton 3 S
lersspprsgine 1€ dolitions we s 1einsh
} mricidis . ;/&"ﬁr/; "ﬂ‘n;}. 1 swoiidos ;9 A3 % ) § Sl g Zal s (4 by =

09) #) The sarition codiicios of iee e dioniom @wa
| "Wmﬂﬁ prossture
1’ y)',.';' fﬂ il fomn wl vaer wers Pat,

ity may o doermined 57 e

i w',."ﬁ. “/"".Z‘m anonnt of feaily
et r;zr’ of

V’de‘...d "" er ‘/fék" "f L}/"j’/’:—r‘ i’@" ;&:’ ’1, } o 1:' ke - rﬁg
the chlonidon 53' v was taizased il 0.5k des” .‘rzg_,gff, 5 [ of ayuesun me o

' T4 g s T ey Sife
tisrated with 0,) e dan” WalS s The whaje op erisuent was : A e

4 ‘1% - “1 -
aanvomss of iudine, Ve loilowing semlt wese Jonzed S Be srger vt

. (o 1 T et . :
b R T . i e e
i Fpesiances e CHOhlper | AGeoss over
‘ S 7 T x|
{ S - P IS - ot p—— -~
- o - ” }"
I A P B S
: Y 1< J
; ST S S—
| j g o o yoactom Bemweas, ioline @ N A,
.9 J') I‘u(q' 'fﬁl}'f‘ t’.l’ vrM—( . /r o 4*)‘ X & /./ A ¢ { 7 _'
{ §) Caodaste ,w"‘ . :/)r,’.,m,cf of ieslines beswenn CHICE il walis.

f‘ -

i) Coonbame the vaiuer o ry wd v m e tlie

g of Bl 28 ConBiat e s A B

| B i) 1)"'}‘; ¢ 2 cxpresvism oy G s whelrit)

{ ) p, o(,_’ 3 A-‘,.‘} <« ‘, & 6 603 o ‘- -
! ) Somsbilsy product of Baf, 2 50 1 0% 1 16 mol dui” S5 o GEBE md i

4 A-‘ / . J F 4 o g p )

) e’ off wtrasd wintion of Bakz S0 muck Bafz

: KF svbdion is alded w2 W
i ,rm;);;atr.‘? S o ) 3
c) 082 mod dw” ? PN, ) 88 2dded w0 99 ez of £ 3 seftion which i containing ©.14 mwide: |
K zad 047 sacide™ Ko S0 500 3 =
y_@,m,sa,,z:f'* ceides”  Keprsoy=15x 0T melE
Culeniae tae following of £315 Jibs e,
ij Amousof Yok precigisse lurmed.
) The concenteabon o i
VI i) Vo ) Wy,

R N e

s S 2

0 e Y R e A AR R e R A

7y 2 A) Faglain the Slloaing viiemends.
is more acidic tan CHLOH

S i

B
4
i
A

e 3 55 Ly i, 1 I A i PSR T B S B SR b e

fm J}Mur; ﬁm

Séénnéd by Ca.mScanner



O WU S

B) Stawa "
A chemical test to disti guish each of following pairs or 0rganic compounds.

1) ~yy - L)

© VHaCH =CH-C-H and CHyCH=CH-C-CH;

¢l OH
- <

NO, |

b) «
P Wnke the m achanism for the rol‘os\mv reaction. |
NO, NO,
{.-1\\ anh FeBr, i
Qi —> [
N Bn, @Br
L mow |
Y CH;-C-CH = C-C-NQO,
CN 131

Pk P
Comment on the isomerism of the above compound giving reasons.

¢} A) Do the following conversions.
O - CyH;s

. P NO; l O
) Q) o |
NO» |

v

Fsz
CyHs - (‘3 - CoH;
CyH;

L 4

u} CHsOH

7

B) Make a flow chart to separate each component from a mixture of

OH .OH
9. 0 =0 _

(You are provided the reagents NaOH, Na and dil. HCl and other laboratory facilities)

- — -'—"‘"""‘-/

I,Qmﬁ Novcmbﬂ

‘"énde 13Chemmw|

JIRIERMI S

oval I Catiege - Cﬂfmu‘ T ; g
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o 4 N Qand Raw
; ) v AT AdUCONN - i . '
cations of N\\\C ~\1‘~ " .‘”'m,“\“" o e salts haviig o e anion ad tieo difterent
relevant whae \.»\ cloments. Several tosts were carrfed ont o fdentify thess fons Fosfa and
AR RS H IRHE R T }}i\"\‘“ [s‘sh\\\\
Py _ ,
§ Lont Observation
)| \ ” e e
g Addad (NHQLCOL (o the solution of salts [ White preelpliate
N
; : 0 A CICOOH acid followed by K3Cr0 | Yellow preeipitate
| i t the above precipitates.
' P | Added (NHQSOq o the filtrate of test (10 [ White precipitate,
I
1 | above.
| Py Addd (N'll.);k";n,. (o the tltate of test | White precipitate,
. | (i) above,
i iﬂ T Addad Cu turnings and cone, RO 10 the | Brown coloured gas,
g‘ 4 fitial solution of salts,
} 1) Explain the above abservations,
, ) Identify the cations in Py Qand R salts,
| W) What is the anion in the above salts?
|
§ b)  Using the method mentioned only, identify the solutions in cach group given bellow,
; ) PbNOa: L
i Na S0y Mixing the solutions pairwise and heating.
;’ MpCh
f
; i) Ba(OH): ‘L
Zn(NOy)y = Mixing the solutions pairwise,
CuCly
! ¢)  Write balanced cherical equations for the observations you expect when H,S gas is passed
through an aqueous solutions of NmAsOq and NmpAsOy in HC medium separately,
lil. HC 1) 1 /\
d) A e l > “ .E...
pale blue solution colourless solution
e
bubble ll;.‘i//
P pus dil. NH, bubble through
I a7 acldified KMnOy
, v e ,
VRS RS Purple colour disappenarediand ===
iy produced colourless solution
)
excess NHy
; — ; BuCly solutgon
X dark blue solution ’ [‘(_‘_J White precipitate . J A
- Royal Collepe % ((nk»m\l\() 07 T 1 o UrudHJ czhm“my“aom ﬁ@“ﬂ‘w
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if Identify A, B, C, D, E, Fand G above and label them.  iate (B) iS obtained

9) a) Aisa colourless crystalline solid. It is soluble in water. A white précip ¢ NH,OH s olution
when (NH4),S was added to an aqueous solution of A. Small amount oI IN% 4itate ol
was added to a warmed solution prepared by dissolving the above prec;p d in excess
solution. A white precipitate (C) was obtained. This precipitate was dissolve
NHj3 and a colourless solution (D) was produced. d

i the compound A was heate

Furthermore a reddish brown coloured gas was evolved when ; anc. NeOH. G and H

with conc. HySO4. This gas produced H,0, G and H by reacting Wit .
as well as an aqueous solution of A produced white precipitates with Pb(NO3)2 solutions.

i)  Write the electronic configuration of the cation formed by the metallic element in A.

ii) Identify the crystalline inorganic compound A.

iii) Identify B, C, D, E, Gand H.

iv) Write balanced chemical equation for the reaction between E and conc. NaOH.
v) Give one use of the metallic element in the salt A.

b) A 12 dm’ sample of air at 27°C under 16.628 x 10° Nm™ pressure containing chlorine gas
was bubbled through an excess of KI solution. The solution obtained was diluted up to
250 cm® and 25.0 cm’ portion of it was titrated with 0.05 mol dm™ Na,S,0; solution.
Volume of Na;$;0; solution consumed was 20 cm®. What is the chlorine content in the

sample of air in ppm.

c¢) You are provided with an agueous solution of CO}” and C,0} . Propose a method to

determine the concentrations of CO¥ and C,0F secparately in the laboratory.

(Calculations are not required.)
10) a) i) Write an experiment to show the effect of temperature on rate of a reaction.

ii) Rate of a reaction is increased by a considerable amount even for the small increase in
temperature. Using an energy profile and maxwell — Boltzmann distribution explain

this.

iii) An experiment done by a group of students to determine order of the reaction between
Fe** and I” with respect to Fe’* and I” and relevant data are given below.
A and C solutions were taken into one beaker and B and D solutions were taken into
another beaker as shown in the table. Solutions in the two beakers were mixed and the

‘ time taken the blue colour to appear was meastired.

Use the rate law as
R =K [Fe’'(ag)] " [I" (aq)]"

A B C D Taken the blue

' 0.2 moldm™ | 0.2 moldm™ water 0.2 moldm™ colour to
i Fe** solution/ | I solution cm’ Na,S,0; and appear
; cm’ cm’ starch / cm®

1 15 10 20 5 ) 12

2 10 15 20 5|18

3 15 15 15 . 5 8

4 10 10 25 5. 27

3 ¥ :

T T T T Guade 13 Chmisiy WA016N

aliaw 2 LAMTT L S ALY N D IRE
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Q Calculate (he value
n) Calculate the rae
) Caleulate rate con
V) Isthis reaction an
V) If the volumeg of
5cm
taken t

sof mand p using the sunab]c data
of this reduction in mo] dm~ g™

stant (K) of this reaction.
elementary reaction? Explain your answer,
A, B and D solutions and water were 7.5 cm’ , 7.5 cm’, |

and 30 cm® respectively used in the trail no. 5, what would be the time
he blue colour to appear in the solution?

in the trial no, 4

'Ol'he reaction 280,(g) + Oy(p) =—— 2505(g) AH<0 |
ccurs more rapidly in the presence of NO gas. NO acts as a catalyst for the reaction. ﬂns

reaction take place in two steps and first step is the fast step. |
1

1) Write two steps for the above reaction. |
i1) Draw an energy profile for this reaction in the presence of NO. Reactants, products, [

intermediates/ energy should be labeled clearly in the diagram.

250 cm’ of an aqueous solution was prepared by dissolving 3.0 g of a solid mixture
containing KNO3;, KNO; and inert impurity. Volume of 0.2 mol dm™ acidified I\MnO4
solution, requnred to react completely with 25.00 cm’ of the above solution was 20 cm’. The |
solution in the titration flask at the end point was treated with excess of NaOH dnd AIJ
powder and heated. The gas evolved was completely absorbed into a 25 em’ of |
1.0 moldm™ NaOH solutxon in the presence of phenolphthalein indicator. The bun.uc‘

reading was 23.00cm’.  (K=39, N=14, O =16)

|
I
l
\
l
{

1) Write the balanced ionic equation for the reaction with KMnOj.
i1) Write the balanced ionic equation for the reaction occurred when heated with NaOH |
and A. |

iii)  Calculate the number of moles of NO; and NOj scparately. |
iv)  Calculate the percentages of KNO;and KNO, by mass in the sample. "
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