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¢ Important
o This paper consist of 9 pages
Answer all the questions

o The use of calculators 1s not allowed o o
o Write vour index number in the space provided in the answer s ee o .
| | oh of the questions | 1o 50, pick one of the alternatives (1) (2) (3) (4) (5) which is comect as
g I eac L - ) ) b s
\ most ropropriate and sh ade its number on the answer sheet provided
A -l
N R
Universal gas constant I8 = 8314JK 23111011_]
Avergadro’s constant Na 6.022 % 10 TO
Speed of light C = 3.0x10 me
e N =34 a
Planck’s constant h = 6.626%x 107" Js
1) = Nuipher of different values possible for 1nagnetic quantum number (my), if azimuthal quaatun: n:nbe
is / for & given quantum pumber, . o o
"y q 2y 9 (] - A% 7 sy 9§
1y 21 2) 21- 1 3 20+ 1) 1y 2 Y 2 = 1)
2) Witich of the following species shows the highest electronegativity for N,
7y NO? INTa N b e
1) NO,Cl 2) NH,OH 1) NO; 4 MO, 5) NI
33 T”C"""'ﬁ("in.q Of'd(’;}' Of 8 @) bO”d Jeﬂgﬂ‘ of SPFJ",;?‘:C C}L;'::‘lig_':’}:[, CI'T;COC,' WCHO ana :_Jﬁ; 1

1) CH,CH,OH < CH,COO™ < HCHO < COs”
2) HCHO < CH,COO™ <CO4* < CH;CH,0H
3) COs* < CH,COO™ < CH;CH,0H < HCHO

4) CH;CH,0H < CH;COO™ < CO;* < HCHO

5) CH;CH,OH < CO;*< CH;COQ™ < HCHO

4)  Resonance structure of XO5~ is given below.

oo
e
Oo

(X a0

.'.’O=2£—O§_

To which group of the periodic table does element X belong to?
1) 14 2) 15 3) 16 4) 17 5) 18
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Coasider the two resonance 10101s B .rr((:'
r— rn
He D ' =i
NFe o 4 / . £ »C
C Y /- \
VRN &
H H
r-_,:
et 1 N9
'h ch of e 1 »‘nm” 15 correct C"’l 4:: stnicgurez A an ‘ oL

1) Scucture A is more stable.
2) Structure B is more stable.
) All atorms of suucture A and B he on one plane.
') Both C atom: in structure B are sp’ hybridized.
5) Respective bond angles in structure A and B ars equal.

lucreasing order of oxidation no of C in HZHO, HCOOH, CCle and CHsMH; aie
1) HCHO < CH;NH, < CCly < BCOOH 2) CHﬁ\Iﬂv < HCHO < HCOOH « CCly
) CCly <HCOOH < HLHO < CH3NH, 4) CHsNIi, < HICOOH < HCHO < CCly
5) HCHO < CH3NH, < HCOOH < CCl,
Number of plm.or s 11 a beam of visible lioht v it 700 nm wa.+ |ength emitting an energy of £ 7T

) 141 10" 2) 1.41x10% 3 143 % 1077
¢} 141210 5) 6.022 < 107
nereasing order of stabil ty of following carboession 13, ’
g’ r:{") (—;l E_I/ i _."_‘ C'I fJ!l

CaH, é,
¢) CHs - C - CyH; & CH

(,”_ I =7 T )
) d<b<a< 2y d<a<c< J) a<c <d <l
1) a<d<b<c 5)a<d<c<b
IUPAC name of the following organic compound is,

OHH H Cl)
CHy-C-del-d_y-
o
1) 4 —methyl - 4 - hydroxy - 3 - pentenal 2) 4 - methyl -4 — ol -2 - hexenal
3) 4= ethyl - 4 - hydroxy - 2 - pentenal 4) 4 - hydroxy — 4 — methylhex - 2 - enal
3) 4 ~ethyl - 4 - hydroxy - 3 - - pentenal
:))b;;rvatlmnu given by compound A with some reagents are given below,
- ceolorize acidic KMnO, b) Forms a gas with Na metal.
¢) Forms a white precipitate with tollen's reagent.
Compound A can be,
” \H ; CH,OH u ,OH
| 2) C\
C=C ‘
H, CHO CH,CHO

CuC(Cl]

()
4) [:J]\ 5 N e _ [l
i ) ~CH=CH-C.
CH,OI | @ |
o Scanned by CamScanner



i) LiAlk
JLAH: 5

i CH,CHO >
2)H,0

H' K MnO,
| con. H:SOs

R

0
p. Q and Rinthe ghove reaction scheme are,

Structures
1) CHy - CH, -OH . CH, CH: -0 . cu,c‘t:),-o — CH,CH,
0
7y CH:CHOH , cH, - L - OH , CHy -('E)—O-—C;H‘
1) CH,CH,OH , CH; (i) OH C,H,~& -0 -CHy
4) CH; = CH, . CH, - CH;0 . CH, - ;n; _0 - C:H;s
) CH; - C-OH _ CH.CH;OH : CH, - C - 0= CHs
of an experiment done to find the order of the reaction

Yor
snhs show the resuis

12) [he following €73

A+B-»C+D
W B} constant when [A] constan
4 ) p
s04------- /‘(
2351 - 4 / 1
g e 27w 309--""""", O
b, 207 X e // ' '
o ol - '
-5 ISt e = 4=-==—A H !
2 £ 3 S
£ £ IO T _— U4 ==A I i '
T V4R R
M L i . ' —
¢] 22 €304 08 o1 02 03 04
(A]/ mol dm (B]/ mo! dm
A and B respectively are,
5) 2,1

Orders with respect 10

1.0 2) 1,2 4) 0,2

3) 0,1
=0 (g)and S- O(g) are X k] moi” and Yy kJ mol”’

nd dissociation of bonds S =
thalpy of S—0O in SO;” anion is,

13)  Enthalpy of bo
respectively. S — O(g) mean bond dissociation en
+ 2y 4 3y+x
22 2 = 3 222 4) y 5) 21—
3 2 3 3

t is correct?
is always directly pro
f gases under constant tempe

molar mass.

14)  Which of the following statemen
rature and pressure, i

1) Densityofagasata given temperature

2) Density of each of the gases of a mixture 0
directly proportional to its mean square speed.

3) Density ratio of different gases with similar masses in a closed container is equal t
relative molecular masses.

4) Mass of a gas inversely proportional to universal gas constant.

5) Rate of diffusion of a gas is directly proportional to its molar mass.

portional to its

o the ratio of
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16)

17)

18)

19)

20)

21)

= . .‘\‘
Molar ratio of CaCO;, MgCO; in a mixture containing only CaCOs , MgCO; and Si0, is 1 : |,
2.00 g of this mixture is heated until a constant mass is obtained mass of the residue is 1.12 ¢, M'&;’
percentage of CaCO; in the mixture is, (Ca =40, Mg =24,C=12,0 = 16) |
1) 25% 2) 50% 3) 40% 4) 35% 5) 30%

1 . ~ 3 '
Volume of 0.6 mol dm™ Na,S,0; required to react with 25.00 cm’ of 0.8 mol dm’ ZCI‘ (aq) solution
in neutral medium is (in cm’), (Cr’" is oxidized to Cr,0+" and S,Oy is reduced 1o SO4”).
1) 10 2) 50 3) 20 4) 25 3) 30

2KNOy(s) — > 2KNOy(s) + Oy(g)

The above reaction is non spontaneous 25°C but spontaneous above 25°C.
Correct statement about the above reaction at 25°C is,

1) AG, AH and AS are equal. 2) AG, AH and AS are positive.

3) AG and AH are negative and AS is positive.  4) AG and AS are negative and AH is positive.
5) AG and AH are positive and AS is negative.

[UPAC name of [CoCI(NH;)s]Br; is,

1) pentaamminechioridocobalt(IlI) bromide. 2) pentamminechlorocobalt (111) bromite.

3) chloropentaammineconalt (T1I) bromide. 4) pentaaminochloridocobalt (1I) bromide.
5) pentaminechloridocobaltate (I1I) bromide.

Salt A reacts with dil. HCI formung a gas which decolounzes the colour of KMn©O,; When NaOH s
added to the above solution a precipitate is formed first and then it dissolves. A can be,
l) ZII(NO'I,): _).) Cl'z (S();)J 3) MnS 4) NiSO, 5) Cl(NU]);

Ml and MF, are two sparingly soluble salts, derived from the transition element M having two different
oxidation numbers The solubility of Ml and MF, are S; and S, respectively aind solubility products are

Ksp; and Kspy respectivelv. When each salt is in equilibrium with its sawrated solution ii
K‘sp,‘ = I::jpz — . Which of the following is corect

[M*(aq)] [M™ (aq)]

)8 =8 2) § =5 3) S; =5, 4) 8'= 4S; 5) S'= 28]
OH

WY VA '

Qx> — @

COOH

W, X, Y and Z reagents respectively are,

w X Y Z
1) CH;CH,COCI Anh. AIC CHyMgBr Hy0’
2) CHy -g— Cl Anh. AICI HCN H,0'
| , . N .
3) CH,CH,Cl Anh AICH T HeN 1,0°
4) HCN H,0" Anh. AICI CH,COCl
5) CH;MgBr H,0* HCN H,0
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2) (@ — (O)-cH=CH,

23)

24)

25)

Most suitable reaction scheme for the above conversion is,

Anhydrous AICl; |
2) @ CH;CHxCI cong. H:S0. .
Anhydrous AICh |

conc. H-SO:

3) @ CH-—('?— Cl Zn(Hg) conc.HC
—_ =P —> gt
Anhydrous AlCl;
4) @ CH,-C-Cl 1) LiAlH, conc. H:SO,
- =
Anhydrous AICIs 2) H;O |
NaBH4 PCl; Alccholic
KOH <

5) @ CH;CH.CI .
Anhydrous AlCl
gas was formed while the solution tned

s

an aqueous solution a brown 2

o another portion ol
When di

f the 1nitial solutien 2 yellow -

When cauess HCI 1s added to
lute HC1 was added 1o the inital

NH: (aq) was t
urned darker after some time.
1ains,

dark blue. When excess

solution was formed which t
urned brown. The initial solution con

3) Fe(NO;):

solution it t
1) Cu(NO:): 2) Cu(NOsh 4) Co(NO:) 2) Co(NO- )
hen the above

g of a sample containing NaOH. W
2 Mass

edto 0.1
sultant solution was

25.0 cm’ of 0.1 mol dm” HCl(aq] is add
distilled water, pH of the res

diluted to 100. 0 cm’ using

solution 18
percentage of NaOH in the sample is, (Na-23, H-1, 0-16)
1) 25% 2) 40% 3) 56% 4) 60% 5) 80%

not form a buffer solution when mixing 1s.
NaSOOcm +0.] moldm YHCI 50.0 cm’
+0.2 mol dm™ NaOH 50.0 cm

The system wluch does
1) 0.2 mol dm” HCOO

2) 0.5 mol dm” CH;COOH 50 cm’
3) 0.2 mol dm” HCOOH 50.0 cm3 + 0.5 mol dm 3 NaOH 50.0 em’

4) 0.2 mol dm NH,OH 50.0 cm +0.2 mol dm 3 CH;COOH 50 0cm’
5) 0.2 mol dm” Na,CO; 50.0 em’ + 0.2 mol dm™ HCI 50.0 em’

g Ca(OH); po

itrated against 0.01 mol dm™ HCl solution

A saturated solution of Ca(OH), is prcparcd by dissolvin

25 <C. This was filtered and 25.0 cm ¥ of the filtrate \\ﬂ'i {
Volume of HCI requ:red for the end points is 12.5 em’. The solubility product (

25 °C in mol’ dm”.

) 125x10™"  2) 62510 3) 25x10° 5) 4x10

) §x10*

wder in 100 0 em’ of water at

Ksp) of Ca(OH) 8t

s
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28)

29)

1)

e ——— S -— i - —————— —— et - T ey 4 - —

Which of the following statement is correct regarding i strong acid strong Luse titrathon,

) Any indicator can be used for these ttrntions wader any ¢ aned i,

2y Laguvalence point pH does not depend on the comeentration of seid or base,

1) Eaguivalent point ptdis 7 for any acld or base

4) Solution in the Mask at ball equivalence point shows properties of a buffer

§) ‘The vertical portion of the pll curve decreases as the concentration of the acid and base increases,

Ny(py and H(g) are mixed in n mole ratio of 1 3 and allowed to reach the following equilibrium.,
Nyig) 'lll,(g);":::.‘“?."“f;(ﬂ.)
Mole percentage ol N, remaining in the system at equilibrium is 507
If equilibrivim pressure is 17, partial pressure of T, gas s,
P [ .. 2P ip

l) = 2) ’i 3}-_3- 4) —-5—

]
bt
-~

A
~
WA l

Ihe following equilibrium is established when ethanoic acid and ethanol are heated with cone. H; 50,
Number of moles of CH,COOC,H; in the mixture of equilibrium can be increased by,

[) Adding water 10 the mixture at equilibrium
2) Increasing the temperature of the system.

N Addinge exeess cone HSOL, 1o the mietare
4} Adding dilute NaOH o the mixture
5)  Number of moles of CH.COOC,Hy cannot be increased by any of the above

Consider the following equilibrium for dissolving AgClsy in dilute i<,

AgCI(s) + 2NH, (aq) === [Ap/NH),;] (ag) + CI (aq) K =32 ~ 10°

the equilibrium for the formation of  [Ag(NH,),]" is as follows,

Ag (aq) + 2NH- (ag) === |Ag(NH,),] (2q) Kf=1.6x10" moi” dm’
Calculate Kspof AgCl(s)in the above temperature.  (mol* dm™)

) s12x10" 2) 2x 10" 3) §x10° 4) 4x 10° 5) 8x 107

¥ Instructions for question No 31 to 40

For each of the questions 31 to 40, one or more responses (a), (b) , (c) and (d) given is/are correct. Select
the correct response/responses. In accordance with the instructions given on your answer sheet, mark

(1) if only (a) and (b) are correct
(2) if only (b) and (c) are correct
(3) if only (c) and (d) are correct
(4) if only (d) and (a) are correct
(5) if any other number or combination of responses is correct.

Summary of above information

() ) (3) (4) )
Oaly () and (b) | Only (b) and (c) | Only (c)and (d) | Only (d) and (a) | If any other number of
correct correct correct correct combination of
responses carrect _ll
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V; i)  Correct statement/s regarding NH; is, ’

a) NHjcan be formed by heating any ammonium salt with a strong base
b) NH; reacts with excess Cl; forming NCl;

¢) NH,is liberated when NaNO; is heated with Fe powder. -
d) NH reacts with Na forming metal nitride and H, gas. ‘

32)  Yellow coloured complexes 2re,
b) [NiCly)* and [FeCly]

2) [Ni(NH;);J"* and [MnCL]" ) N n
¢) [CuClL]* and [FeCl]" d) (Ni(H;0)5]*" and [Cu(OH:)Cl]

33)  Which of the following statement/s is/are correct regarding the molecule given below.

w9
H-C = C—IC—C~CH3
C,Hs

a) It shows stereoisomerism but does not show geometrical isomerism

b) Itis optically active
¢) The product formed by Zn / (Hg) wit
The product formed by the above compound with

h conc HCI shows optical isomerism.
A HRBr has two optically ective 1somers

34)  Which of the following statement/s is/are correct regarding the reaction given below.

OCH; OCH; OCH-
@ conc. HT\O;—L @ N @
cone. HZSO4 - | NO,
NO-
P 0

a) Major product is P.

b) Major product is Q.

c) It is an electrophilic addition reaction.

d) A carbocation is formed during the first step of the reaction.

-

35)  Which of the following statement/s is/are correct
a) Unit of rate constant of a reaction does not depend on order of the reaction.
b) Order with respect to a given reactant in a chemical reaction is not charged, even if the
concentration of one reactant is comparatively greater than the other.
c) A catalyst does not affect the activation energy of the reaction.
d) -When concentration of reactants are increased under constant temperature, Rate of reaction
increases due to the increase of the fraction of molecules greater than the activation energy

36)  P(s) > 2X(g) + Y(s) for the above reaction AH®=-+180kJ mol' AS"=+I60JK " mol” Which
of the following is/are correct regarding the above reaction.
a) Reaction is spontaneous at 25°C
b) AG® of the reaction at 25°C is -132.32 kJ mol"
c) AS®is positive above 1000 K |

d) At temperature abg
ve |1 : p i e
spontaneously, 25 K of this reaction becomes negative and decom

posin'on ooours
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37)

38)

40)

*

Which of the following is true regarding chemical kinetics? %
a) Order and molecularity of an elementary reaction is equal. |

. |
b) When & reaction proceeds under constant temperature rate of reaction decreases due to e

reduction of the fraction of molecules that have exceeded the activation energy-
¢) Molecularity of the rate determining step of & multi step reaction is equal to the number of steps.

d) Catalyst increases the rates of both forward and reverse reactions.

Which of the following cation’s,
) Form a precipitate which is insoluble in excess NH:OH

[l) Form a precipitate which is insoluble in excess NaOH
2) Fe** by Mg" c) Al d) Cu™

Which of the following is/are coirect regarding HzO; ,
a) It undergoes disproportionation when heated

b) Itis a bleaching agent and reduces coloured surfaces
¢) It is a non polar molecule.

d) It is reduced to water by SO

n moles of O3 was allowed to reach equilibrium in a ngid container at T K and | ¥ 10° Pa. The molar

dissociation was 0.4 .

-~

e ——— i—. ¥
Og) =—— 2 0s(2)

Which of the following statement is/are true regarding the above equilibnum system.

a) The number of moles of O; and O; are equal.
b) The density of the system changes as it reaches equilibrium

¢) equilibrium pressure is 1.5 x 10° Pa

d) The density of the equilibrium mixture is given by

Instructions for question No. 41 to 50

48x10°
RT

In question no. 21 to 25, two statements are given in respect of each question.

From the table given below, select the response out of the responses (1), (2), (3), (4), (5) that best

fi : . .
ts the two statements given for each of the questions and mark appropriately on your answer

sheet,
Response First statement Second statement
(1)
. ;ﬂlc True and correctly explains the first statement.
o) rue | True but does not explain the first statement correctly. |
i True False |
) Fﬂ]sc Tmc
() False False
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First statement

I —T

Second satement 'Al

e i,
- i

| AU atoms of the compound

Loncreases

e i S ————————

an
i
If &l carbon atoms lie on one plane, they have "
same hybridization (CHih (:Ul:l.)t CHLCT which Bie on same plane
have sp” hyvbridization,
3 - , _ BN o o S R P e v
:4_) Reactions baving a positive cntropy change | A chemical reaction to be spantancons, enthalp
occur always spontancously ~under high = change should be always negative, '
temperature. 1
s e e e e e e e S
23) | pH of pure water is always 7. I’,m [H\O'] = [OH] in pure water,
=~ | Cati ; —
44) | CH;COONH.(aq) solution 18 neutral at 25°C. Cation or anion formed by the weak base or weak
acid do not undergo hy drolysis.
45) | The concentration of chlorides can  be K.Cr;O; is a primary standard and also a strong
determined by titrating against acidic K.CrO; | oxidizing agent.
46) | Zn has the lowest meliing point among the | Contribution to the mobile clectron reservair is less
transitional elements. by the elements which contain a stable electronic
configuration
| 41 ] _Sc:h:mi_ui._ T hedrosides :i_:',: 2 EI'I\:'IC:I*L' Hydration enthalpy ot catons .il';-_mul‘
down the group down the group.
48) CH-Cl, reacts with dilute NaOH and @— ‘CH, is a primary carbocation.
farms O CH:OH by a single step
' nucleophilic substitutron mechanism
|
49) | An aqueous solution of AICI; 1s acidic AICIH can act as a lewis acid.
50) | Compressibility factor of CO, under low | CO; molecules have dipole interactions.
pressures islessthan | (Z<1)
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« A periodic table is proy ided
»  Ussof calculators is not allowed. |
1 A - Stuctured Essay (pages 2-9)
»  Answer all the questions 0 the question paper 1self. |
+  Write vour answer in the space providad for eash question. Please note that the space provadad i
sutficient for the answer and thai eXIensIve ansWears & o expectad

1 8 and Part C Essay (pages U - 12
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«  Answer four questions selecting two questions from each part. Use the papers suppied for 13 purpose
] ™ e} 3 . - . e S ¥ 3 Do - 4 R et 7 oo ae
s Althe end of the time sllomad for this paper, tie the answers 1o the three Parts A B and U together ¢
that Part A is on top and hand them over to the Supervisor
, - gy . 5 )
s You are permitted o remove oniy Parts 5 and C of the question paper froam the Exammanoun |
R CASE ~ < = e AN N
A - — M 198
. ogadro constant Ny =6.022x 107 mol
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Part ;\ - "‘m_uv'ﬂnvml“l!fnny

Answer all questions. (Ench question carry 10 mares)

1)

1)

- . . T B -t T -
— A . S T S T A

Arrange the following in decrensing ordar of the property grven in parentiesis.

i) CaO, MgD, S0, BaO  (Solubility in water)

iy CO, CH,, HCHO, C,U: (Llectronegativity of C)

iif) NO, NO, , NILOH, NO, (Bond length of N - O)

lv) COS, CH,, CH,, Cly (Bond angle)

vi NOGICL B0, 10. (Total number of lone pairs in the ion)

.......

¢
Z

o marks

The ester Methyl carbomate can be prepared by the reaction of methanol with urez. This caninogenie

e well as used to synithesize certain medicines and pesticides The molecular formula of inethyl

carbamate 15 C,HsNO,. Its skeletal structure 1 given below Mo H atoms are attached o O atoms

0’
o
N'-C-O-C

i) Draw the most acceptable lewis structure for the above molecule.

L L R R P R T PR R R Pheebidsdineis paseebiiasersnir arvaisae terinacnnnn L Ll L e L e A b
. ' . v e . ‘e . .
L T R ] L R R Y R P T ] L L Sitrsminsnisseranensnidady .

ii) Find the formal charges and oxidation numbers of the atoms N', C?, O’ and C*, and write them

in the table provided.

Atom N' & o - |
Formal Charge f
Oxidation number ___J

iii) Draw resonance structures for the above molecule except lewis structure drawn in part (1) abore.
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iv) In the lewis structure drawn in (i) above, arrange the atoms labelled as NLCL O and ¢
according to the order of increasing electronegetivity. '

v) The lewis structure of an 0xo0 acid of phospherous is given below.

:(1?:
H-—'.P."—Ej_%)__:o:—H
h :0—H

Based on the above lewis structure, state the followings of the atoms P and O mentioned in the

table below.
i) the VSEPR pairs around the atom.
ii) the electron pairs geometry around the atom.

ifi) shape around the atom.
iv) the hybridization of the atom.

v) bond angle.

07
H'-p*-0°- FI“—OS— H®
L'.,‘ 5 ©
I P 0’ Pl O
L VEE PRpairs !
I1. | electron pair ggometry | | |
[11. | shape ' S ) - N '—_——‘ - l _“_J
IV. | hybridization ’
V. | bond angle. !l

iv) Identify the atomic / hybrid orbitals involved in the formation of the sigma (o) bonds given
below for the lewis structure given in (v) above.

. P-0% P? , O
n o'-p; o’ , P
m. p'-0°; p* , O
V. O°-H5; o} , H®

(6.0 marks)

Qi : 4 ,
)- ) {x‘t"‘"‘ge the foll?wmg species in increasing order of their boiling points and state the type of
inter molecular interaction in each species in the table given below.
CH,CH;, CH;CHO, CH,CH,0H, HCOOH

inc.reas'mg order of boiling
pont (from lefi 1o right)

—

intermolecular attraction
-
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i) Sta!f.t the type of lattice structure, primary interaction and secondary interection l’m
species given in the following table At

I : SR
N Lattice structure Primary interaction | secondary interaction 'l
SiC (s)

Na (s)

Ice

Dry ice

(2.0 mazrks)

a) The following question is based on the non consecutive elements X, Y and Z in the 3" period of the
periodic table. X does not show a colour in the flame test but burns with a bright flame in air. X does |
not show a considerble reaction with cold water. Y burns with a blue flame in air and forms a gas |
with a pungent smell. Z exists as a diatomic molecule at room temperature and shows bleach;ng
properties.

i) Identify X,Y and Z.

|
i
|
}
|
{
|
|
[

>
<
QN

i) Write balanced chemical equarions for the resctione of 7 with warm watar and with air '

iii) Y shows variable oxidation states. Write all stable oxidation states rormed by Y and give one
example for each. |

..................................................... R L U P PN PN PP PPT TP TITO P ER PP
i

............ T L LT RET T PRI PRI PP YRR LAY PRRE e

cesesressnsiinasranns veveesrarssnane wrresstatestatiinnane (sebessbses D P RLT T ceesanny

e m e P s e s e s NPT s aas s T PP Ay s P e raarye P sete st elssasa s esrensaavsereesaerTeraatetsdsdintierrtstularsesutN tIRITER IsRIRaTERRERRERY ASRBaTNER

iv) An oxide of Y shows both oxidizing and reducing properties. Write half reactions to show

oxidizing & reducing properties of it in acidic medium.

OXidation R Y Abessarnianay T T L L LR T NN R L AR LR e AVETEITASRSAR RN PR RNy

Reduction reaersereseessesiessesesraretsasere s s O Y H R0RTEe e aUREOE s RebIR R SRS AR VA SRS SIBRSREES

v)  Write a test in brief, to identify the oxide in (iv) above,

e CeARABeas aRe Ry
B R R TR TR R L R LR R RN TR r T rer e eE E E  L E A L srtaeneaith

vi) Write the balanced chemical equation for the reaction of Z with water.

e

sene
.A--»«--».---"""""'.

AL R R R R N Y L
A L T ¥ R R Y YT T T L LRI LL A ACU AL CLELRLE L by
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% S 'lD Draw possible structures for B and C.

s b

When heated with concentrated H2S50x, P, Q and R gave V, W and X respectively. W shows
'hen heate ace

diastersoisomerism.
B, C, P, Q and R.

iii) Draw the structures of
M T T

B C P
—
|
' |
| f !
I -
| | J
: | L
1 O R
iy Draw the structures of the diasteriomers of W
, ) = ———————— —

| |

| :‘

I

!

! |
iii) On heating with conc. H
Draw the structures of D, E, Sand T.

-
|

|

SO, S ga?e Y. When reacted with HBr, Vand Y form the same product.

D E S

b) Consider the following two reaction schemes.

?

| AR Wt ':.C —‘CHJ CHJCOCI ’ .
An, A!CI; N NBBH4

Reaction 1 ] Methanol

ol CH,Br CH,NH, CHO
@ r— i ___@; L
Reaction 2 i

Reaction 3 y
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4)

a)

i) If the temperature of the system was increased fo 400 K, how would it afTeet the rate -:ummntﬂ-‘

. ..,.,.,.i..\,.;u|gn.uvl--\.\sl»nl.-u.\n.-.\p|vln|n\-l.SV1l|\t|0iv\lt||1ll'o-a||tnil|'rav;ll‘-n-u'ln\-vAluliilarbtulllto-|t!b'-»t().-..q,,|.h

Caonsider the following reaction,

XY =2 2
The following data were collected !rmrdcr to determine the overall order of the nbove reaction.

- Inlll.\l u)llucnlmlmnw mnhlmw R Inllml_l.lrtﬂc"/-
Experiment s Ll = T— 1
X Y mol dm's
A R L L IO e
- 2 axon b xdet | sx10f
3 _2xlo 2x107 ekt
4 ax107 TN T sk

i) Calculate the order with respect to X,

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

i) Caleulate the order with respect w0 Y.,

i) What is the overall order of the reaction.

.................................................... R L T R R R R R R R P

tv)  Calculate the initial rate of the reaction, if the initial concentration of X is 0.5 mol dm™ and

G t&re . " -3
initial concentration of Y is S mol dm™.

DR L L R L LR AR AL
L R L L L R AR LA L AAAR LA LA AL

R R T T R R L R AR LA AR

R P R R R R TR R A N R R L T T L R R LR LR AR R R

The carbonyl compounds A, B, C, D and E are structural isomers of each other, having the
molecular formula CsH;40. Only A shows optical isomerism A, B and C react with LiAIH.
followed by water, and form optically active P, Q and R respectively, where as D and E wher

- reacted witht the same reagent form optically inactive S and T, The molecular formular of P,Q:R
Sand Tis CH,,0.

i)  What is the streuture of A,
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) Draw the structures of J, & and 1 n e bowess previded betow

[rRIPAE bt A VT RS

e o

.-‘J R o A s S SR A T T
Id

B i L S b
l -

J

i) Write the reagents V and W in the boxes provided below,
e —

T ST —

e a8 a ,  $ 5

_

Vv W

i) Writing Ag, A Sy, Spor Ein the appropriate box, clagsify each of the reactions 1, 2 z2nd 3
clectrophilic addition (Ar). nueleophilic  addition (Ay) electrophilic substitution
or clemination (E) reaction.

nucleophilic substitution (o)

Reaction | r_] Reaction 2 ! l Hf:-&’.‘!fff.";_'i: é

of the major product of the reaction between CH; = CHALHCl znd

iy What is the structure
NaQH(aq)

ieenrres

¢)

cecetpsepnddisesasspase

i) Write the mechanism of the above reaction.

ll'll“'l'll'!!!dOll'cllll!'lllldt’dl'!rv'tnllltlulvi'llrol-ooﬂ'ra--uno-a.p-o’.---'p

-dniunnn---u-uunu'l-naiuun---a-.ua---o-ul-
sicapersassssnmsnisa

Iurilrillllc!ucdiilll-r".ldlldooﬁvl-l'.,140"'0.'!’0'!‘0-!-1

.--lnlunn-n-lao---nv-vl-unua“n-uanca---unv-rnluo'
PRTTEL L L Bl A

-,--fln-ov-roi.n-a-.o--'o-on:'-lva--too----a---:-o-o-.-'-

'vlllllll.lll-lll'lllll'l'v"-llllll'lllllr'llilll'lll.l---i.lllil
P

c-.ao---lncna-¢r¢u¢lt-n'rdnno-----l--o-..--ac-au;---p.o.

'nc--luun-.n.p----.-cvnll-o-wnnud-c-a-l--c-c.ava-onnc.--.-,ooo-l-»
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Part B - Essay
carries 15 marks.) |

"

|
|
|
-

i
0
1
I
i

|
l
| Answer two questions only. (Each question

5§) a) i) Define Avogadro's law.

. : ) _ R—
ii) Derive the Avogadro's law using the ideal gas equation PV = nR1
placed in a rigid containe

) |
r (A) with a volume of 12 din’ at 127°C temperature |

b) A sample of gas X;was
2 3 N :
and 8.314 x 10" Pa pressurc. : \
A sample of gas Y; was placed in a rigid container (B) with a volume of 6 dm™ at 27°C temperature and
<
16.628 x 10° Pa pressure.
The two containers were connected by a tube of negligible volume, and the temperatures were kept

i unchanged. find,
Dafnial pressure 0oz Ji coniamier «
i) Partial pressure of Y7 in contamner B.
system.

il L 1S9
ity Find the total pressure of the
267"C, and when a small
X; and Y; reacted o

i AT 1) Pa

The temperature of the above combined system was raised up 10
amount of a catalyst (negligible volume) was added in to the system, gas
’A'Wﬂl \.\" :l" r(‘(’.CTQl-‘ ~ f ﬂh- ‘:\ STey WS

Write the balanced chemical equation using n.

the combined container

completelv and the final pressure

iv)
A Cazlculate the total number of moles of in
vi) Find the value of n.

At 127°C  A:B.(g) reaches the following equilibrium.

A;Bi(g) =m————AA®)* AB.(g)
At equilibrium, 20% of A;Bs(g) by volume was left, and the partial pressure of Ay was

8314x 10°Nm™.

i) Find the equilibrium concentration of each species in mol dm™.

ii) Find the equilibrium constant Kc¢ of the above equilibrium reaction at 127°C.
iii) Using the Kc value calculated in (ii) above, find Kp of the equilibrium reaction

(No marks would be awarded for the calculation of Kc using Kp)

at 127°C.

ii) The temperature of the abvoe system is then raised to 227°C. In-addition to the above
equilibrium, the following equilibrium was also established by the decomposition of ABy (g)
AB/(g) ==——==> ABy()+By(g) ‘

A sample of A;By(g) was placed in a rigid container of volume 7.2 dm’ and allowed to resth
equlirbium at 227°C. 40% of the initial moles of A;Bi(g) was left at equilibrium and the
number of moles of AB; was 20% of the initial moles of A;By(g). The total pressure .
equilibrium was found to be 4.157 x 10° Pa,

1) Find the initial number of moles of A;Bi(g).

n) and the partial pressure of all the species at equilibrium.

iit) Find the equilirbium constants at 25°C of the two systems at equilibriu

nrecenra
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-~ .
G) ayi) 1y Derive the (;:,wnl'i :1|In-irm l:ﬂ lm a1 rqurmt-, ..nl vy laf H,, I)',?n 4 f?w" saets W H,

[y faate the varnations of the melar dlssocietion und the winsesdration s A T () =t $ ¢
when an aqueons solutlon of & wesk base 15 difieed,
iy 1y o0 et of 8 0,1 mol di® WalH gobution was sdded 1 169 et of 0.2 ik dar” s prisi
wenk acid solution HA, I the pH of the resultant solation was 4.5, find the Sluiation Snsiss
Ka)of the wenk scid 41 this Lginpist shiurs,

I1y Caleulate the pH of 0.2 0l i * 1A solution,

11y 10,0 em’ ul' the above weak noid A was taben into 3 tteation flask e Ueaet 4g27
0.1 ol din”* HaOH solution ot 25°C, Caloulae the squivalence pont phl of the titrstior

IV) A, 13 and ' are three seid base indicavers and their p¥ln values are given below,

Indicater prin
A 34
I3 6.1
C )

State which one of the above three indicators is most suitable for the titration in (iiiy above.

V) Sketch a titration curve for the abvoe titration in (iii) zbove znd mark the mitial pH, nall
equivalence point pH and equivalence pomnt pH,
) i) Lsrvs an eapression for the solubility pioduct (s ot CalOH);
1) If the molar solubility of CalOH), of 25'C is 2 z 1077 mol dm™  find the K. of
Cal(Oll),

s Fae nid of
v

HE) A 0.2 mol dm” CaCl, solution was saturated with CalOMy, of 25°C Calasiats the o
the solution, State clearly any assumptions mzade
i) 250 ¢cm® of 2 0.05 mol dm™ MgCl, solution was mized with 250 cm’ of 0092 mol dm
AgMNO; solution, Using a proper calculation show whether a precipitats is formed or not when
the above solutions are mized,
Ksp (AgCly=1x 107" mol* dm™

7) a) i)  Compare the acidity of alcohols and phenols,
ii) 1) Write the balanced equation for the reaction of CH; CH; OH with Na.

Il) The organic product formed in (I) above, reacts with CH; CH; Br in two different ways and
form two different products. Write the mechanisms for the formation of the two different
products and state the type of mechanism for each path.

b) i)  Using CH; CH,OH and benzene as the only organic compounds show how you would camy out
the following conversions. s

po
@ > CHy~C- ﬂ:"@

[© CHicHo > (OTCHy—CH = CH - CH;~{O)
C;Hs
. Br
¢) Using CHsCH;OH as the only organic compound how would you synthesize CH,CH=CH 'g
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arawier twio questions only, (Each guestion czmies 15 marks.)

rant.

(%y ay The following reaction scheme
salts 4 and B, The following symb?

o sotic L precipiute
[ A F l B
=1

White
N,
K A
it & [’ P - |

Colouriess

[ ™
Yellow
| H;0/ Heat
:

does not a1gsulve

Write the formulae of the compounds A to L.

b) Metal "M" forms two salts Xand Y.
The following experiments and observati

is orovided W you regarding 1€ mixing of two aqueous solutions  of
5 are used 1o show solid fiquid and gas.

E:] solution O gas

jons are made to identify aqueous solutions

D

Colourless

—
J
Colouriess .

l dil. H;S0x

AN

White

of salts X and Y. |

— | Observation
T | X was dissolved in dilute HCI No gas was formed and a clear soluion W5
formed.
T Concentrated 11,80, was added 1o X. A coloured gas evolved. .
111 Excess dilute NH; was added to the solution | A white precipitate was first formed and then 8
ohtained in (1) clear solution wes obained. -
IV, | Dilute HCI was added to Y. No gas was formed.
V. [ Va0 (aq) was added T ¥ and heated with | A gas wih a pungent smell was evolved
metal M. N
f ) chp’laining the observations identify metal M.
u) A Cnv’mg reasons identify anions which can be present in salt X.
!u) : W'mc anvther experiment to confirm the anion present in X.
vy Giving reasons identify Y,
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al

b)

)

- precipitate, soluble in dilute ammenia. was obtained. The dry mass o1 f this preci

Tte following experiments are carrtisd out to determine the concetractinns of O 2nd Crii iy !

sohrion
e 3 . - 5~ z
A volume of 25.0 oo’ of 2 solwtion comtaining Cr’” and CrO7 was diluted to 2500 oo’ using
- A N R Jb-é

distilled water, (Solution A)

Experiment ]
Excess BaCl, (z2g) was addec 1o 100 cm’ of the sohstion A. The drv

- mass of the precipitats formed

was 1.012 g.

Experiment 2
MNaOH end excess H:0, was added to 25.0 cm’ of sclution A. This was ac:dified and tizzied agamst
0.5 mol dm™ Fe*~ solution. The volume of Fe*” (2q) reguired for the titration was 180 o

i) Write balanced chemical equations for all the reactions a."..
. - ing ‘.4
i)  Calculate the concentrations of Cr™ and CrO}” in the solution

cbrnzr ¥ - . sup—— | i £-1% e
show how vou would do the [cliowing

Using CH;CH,OH as the only organic compound
conversion in minimum number of steps.

O C'H:CHg

-
CH;CH,OH —— CH:-C -0 - C! - CH:
Using CH;CH;Br as the cniy organic compound show

compound.
CH;

/‘C =N~ CH,CH;s
CH,CH:

Show how you would distinguish the following compounds without using the Lucas rcagent.
O CH 0

a) CH;CHaCHz - C H and CH; - C - C H
H

b) CH,=CH, and CH:CH = CH;

When sample of FeCl; and FeCh was dissolved separately in water, two hydrated species A and

B are formed (Not in order)
A and B are coordination compounds of Iron with a octahedral geometry

g G g

~zsligands. . —_
ere determmed The Compomds “"’ﬂ

A and B were separated and thezr atom:c composmons W
further analysed using the procedures given below.

Analysis of A
1dm” solution of A, 2 white

When excess AgNOs(2q) was added to 100.00 cm’ of 2 0.015 mo!
ipitate was 43058

containing H,O and CI' |

|

}

S
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" Analysis of B

; 1 i J | |
When excess  AgNO; (aq) was added o 100.00 e of a 0.1 mol d=” soluting of A g ot
' TA, & white

was

precipitate that was soluble in dilute ammoniz was 09
4505 2.

(H-1,0-16,Cl-35.5, Fe - 56, Ag— 108)

i)+ Deduce the structure of hydrated complexes possible for A.
ii) Deduce the structure of hydrated complex for B.
ect structure of A.

iiiy Out of the structures named in (i) above, find the corT
iv)  Write the electronic configurations of metal caticns in compounds A znd B zbove.

- f; 0
10) a) i) Consider the following reaction taking place at 25 0.
Ny(@ ¢ 3H @ — 2N E | '_
The following thermo chemical data regarding the above reaction are prov ided to you.

e —

| l ¢/ Jk* mol™
NH; (g) | -46 ] 193' |
N(@ | 0 [”?(1)—2"‘_'
‘H:(8) g 0 ‘ i !

AH?/ kJ mol”

the above reaction is spontaneous or not at this temperature.

I) Show whether is : mpe
at which the above reaction reaches equilibrium.

[I) Calculate the temperature :
[1I) State any assumptions made in the above calculation.

) I) Define "Enthalpy of solution” -
Below are the data gathered for the experiment to find the enthalpy of solution of KCl at room

IN)
temperature. (K =39, Cl-35.5)
Mass of KCl =3925 49
Volume of the solution =300 cm’
Temperature change =1.05°C
= 4200 J kg k'

Specific heat capacity of the solution

i) Find the standard enthalpy of solution of KCL.

ii) State any assumptions made in the above calculation.

b) In order to determine the enthalpy change for the reaction,
2KHCO; 5y —> KaCOy(s)+H;0() +CO; (g) the following experiment consisting of two steps was

carried out at room temperature.

Step I
1.98 g of solid K,CO; was added to 30.00 cm® of 2.0 mol dm™ HClI acid solution. The temperature

rise was 5.2°C.
K,CO; +2HCI (aq) ———»ZKCl (1 + H;0(y + CO; ()

Step 11 =
1.50 g of solid KHCO; was added 3 _
to 30.00 2 3L i _The temperature
fall was fouid to be 3.7 ° C. cm’ of 2.0 mol dm™ HCI acid solution. The temp
KHCOy,) + HClpy———— K
bt i ) KCluy+ Hz0p + COyg
Ry
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|
1 ¢) A fungicide

me{‘m ‘wat ca\\a\ m md wmzw ol HCR nt conwt eml |~u~‘um\: ie d lg”\k Vand b em” wwcwtl\'eh

n R Mol ) ofthe reactions in steps 1 and 11
the vaiues ahtained (1) above valenlate the euthalpy ehiange of

DN Cakulate the mx"mh s:\ws \
M Using thermochenxa
the :'e.'&ctmw

2 KHCO * RaC0y % U0 + Hi

i State assumptions and experimental ermors that may oeeur during the experiment,

i) Stare ifthere is a diftence between the heat change and the enthalpy c"mngv ot a given teaction at
a given temperature. Explain your answer,

dmm;\\\ comtains Ne. The experimental procedure of an experiment conduoted to tind the

compasition of Se, is given below.

) & ess) of .02 meol dm™ ammonical AgNOy was added to 5.0 em' of the fungicide. Under the
above conditions .\.‘: orms two precipitates as follows. .

Se.s AGNO:aq) + NH,OH (ag) —> Ag:Se(s) + Ag:SeOy(s) + NHINOi(aq) + H:O(

When excess HNO: i3 added 1o the above mixture containing the tho previpitates, AgSe does not dissolve
whereas AgySe0; does.
The above resultant solution was then titrated with 0.04 mol dm™ KSCN solution in order to find the
remaining Ag” consentration. Then Ag’ is precipitated as, Ag “(aq) + SON™ (aq) = ARSCON(s)
The volume of KSCN requirad for this was 16.0 e’

) Write balanced chemical equation for the reaction taking place between Ag’ and Se n
Ammonium !:}'drc.\'idc medium.

i) Calculate the composition of Se in the fungicide in mol dm™.

~
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