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Answer all the guestions

The use of calculators 1s not allowed

Write your index number in the space provided in the answer sheel

In each of the questions | 1o 50, pick onc of the alternatives (1) (2) (3) (4) (5) which is correct as most appropriate
and shade its number on the answer sheet provided
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Universal gas constant R = 8314 TK ' mol '
Avergadro™s constant . Na=  6.022 x 10 mnl '
Speed of light C= 3010 ms!
Planck s constain h (TS T AR

The scientist stated that radiation energy is quantized is.

1) Rutherford 2) Neil Bohr 3) Albert Einstein

- 4) Max Plank 5) De. Broglic

With respective to the quantum numbers given the lowest number of electrons given is,
nn=4 m=1/.2 2)n=3,1=0 Hn=3,m=0
4an=2,m=0 5 n=2. =~

i

The correct answer regarding the second ionization energy is,

1) Second ionization cnergy of N is higher than that of O.

2) Second ionization energy of O 1s gher than thatof F.

3) Second ionization energy of Na is lower than that of .

4) Second ionization energy ot F is higher than that of Na.

5) Second ionization energy increases in the order of N< O <F <Ne <Na

Same shape and electron pair geometry are shown by,

4) N20 , NO; N3 5) OCS , XeFa, V3

What is the ILIPAC name of the following organic compound?
CH: CHs: O

| Il p
CH3—1C=CH—-CH-C —CHs
1) 3,5-dimethyl-2-en-hex-3-one 2) 3.S-dimcllfyl-d-hcxcnc—Z:fJnc
3) 2.4-dimethyl-2-en-hex-5-une 4) 2.4-dimethyl-2-hexeone

5) 3.5-dimethyl-4-hexen-2-one




10.

11.

-

| 00 mol dm™ KC1 solution, Ag” ion concentration (in mol'dm™} in lht
A 2 me
begins (Ksp, AgCl=1.6x 10 ' mol-dm™),

When AgNO: is added 10

solution when precipitation . |
1) 1.00 2) 1.6x 10° 3 1.6x 107
4)1.2x 107 51 0.5 :

The increasing order of melting point is,
1y CH:OCH; < CH;CH.0H < Ca0O < KCl 2) CH30CHj3 < CH3CH20H < KCl < CaO

3) Ca0 < KCl < CH;0CHx < CH;CH:0H ° 4) KCI < CaO < CH30CH3 < CH;CH.OH
5y CH\OCH; < KCl < CaO < CH;CH20H -, ' o

The false statement regarding electron gain energy 18,
1) Even if cnergy is absorbed when an electron is gained by O-(g) ion, it attains a stable clectron

configuration.
2) Gaining an clectron bv O(g) is rclatively easier than gaining an electron by N(g)
3) Compared to O(g), S(g) can gain an electron casily.
4) Among Be(g) and N(g) . Be(g) requires a higher energy (o gain an electron.
5) The energy required to gain an clectron by gascous atoms along the period from left to right

decreascs.

The organic compound X is reacted with PCC. A primary alcohol is resulted when LiAlHe is added
to the above product followed by hydrolysis. X would be.

?H (]-:Ill (':Hl
1) CH3;CH,CH2CHCHz: 23 CIHLCHa - C" -OH 3) CHs - (lf - CIHCHg
QH CH=z I Oll
4) CH3CH;CH - CH2CH: 5 CH;CH: - C;I'IC'H.‘-
CH2OH

The following equilibrium exists in a rigid container at a constant temperature.
e ———

C(s) + H20(g) CO(g) + Ne(g) AH >0
Amount of Ha in the system can be increased by,

1) Addition of a catalyst 2) Addition of C(s)
3) Addition of He gas 4) Increasing the volume of the container

5) Decreasing Ihe‘fempcramrc

Consider the reaction given below

2A(g) —B(g)
At a constan! temperature, initial concentration of A is A =0.52 mol din”. When concentration of

Ais 0.26 mol dm™ rate becomes 1/4 of initial rate. Order with respect to of A is,
1)1 2) 2 313 4) 4 5) 1712
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ﬁ “:Pcn d cm_mam. number o'f 'mn‘h:s of A(g) is kept in a rigid comtainer ot Tk, the initial pressure isﬁ
With time 1t attains the equilibrium as 2A(&=— 2B(g) + C(g) and equilibrium pressure is 1.25P.
The true statement regarding the above equilibrium is,

DKp=125P
2) Dissociation percentage of A is 50%
3) Both partial pressures of A and B are equal
4) Mole ratio between B and C in the systemis | : 2
5) Mole fraction of C is 1/5
13. False statement regarding haft lifetime of a reaction is. (consider half life as t 1. initial concentration

of a reactant as Co, rale constant as k.

A
A
Co\
Co/2
Co/4 , .
Qo <==ssmmesis R e
- : : » 1
[-'/‘.'l- 21 Y k1l _V-;, :

1) Inarcaction where t 2= 100 s, concentration of the reactant after 300 sis 100 agq v
2) Ifty, = Co/2k of areaction, il is @ zeroth order reaction,

3) If ty,= 0.693/k of a reaction it is a first order reaction.
4) Half'lite of a first order reaction is independent of both Co and temperature.

5) In an clementary reaction A +B — C+ D, variation of concentration of A against time when
concentration of A is extremely smaller than concentration of B is shown the above graph..

14, Correct expression for the equilibrium constant of the reaction

5
2NHs(g)+ 20208) = 2NO(g) + 3H30(?) in terms of equilibrium constants of below
i

reactions.

Kk
Na(g) + 3Ha(g) == 2NHs(g)
k-
Na(g) + Os(g) Z==280(g)
Ha(g) * 172 Oa(o; ==  H20(/)

ko kiky kok?
n ki 2) koks 3 A g h 5) kikaks




15. False statement regarding ¢lements of's and p block 1s,
1
2)
3)
4)

5) lonic propertics of oxides in a given period decreases

16.
in aqueous or alcoholic medium ,

1]{ }[1 {_\ fH\
i) CH;-(F—F-Br 2) OH /?\
H 1 H “g .
on ~*
{-Hs CH:
DO _C S0l CBr
= N ' ~ N\
CHs CH: CHj H

3 solutions are mixed is,

1) 2 2) 2.3 4) 3.5

33

Corresponding hydride can be obtained by heating s block elements in H; gas.

Because of higher hydration enthalpy of Be=™ and Mg | their sulphates are water soluble.
All the chlorides formed by p block elements of the 3rd period are acidic,

Chlorides bromides and iodides of metals form Clz, Bra and L with con. HaSOs respectively

Which of the following is incorrect regarding the reaction of alkyl halide C3H7Br with strong bascs

17. Find the standard enthalphy change (kJ mol ') of the reaction CO(g) + 2Ha(g) —— CH3OH(/) using
the enthalpy data given below-. ]
2CO(g) + O2(g) ——>2C0xAg) All" = 566 kJ mol! _
. . L]
CO(g) + 2H20(g) » CHLOH(/) = =3/2 O:(g) AH"=1715 k) mol”
Ha(g) + 1/20:(g) »H20(/) AH" = 2286 kJ mol!
1) 137 2} -140 31 435 4) 1567 5) -1537
18. Which of the following is not a chain tenmination step of the chlorination reaction of methane?
& NS, SN,
nCl Cl —CI: 2) HiC CHy — CHa:CH3
A% LA
3) H:C Cl-Cl » CHiCl+=Cl 1 Cl CH.Cl — CH:Clz
SN,
5) CI:C cl — CCh

. T T T
19. pH of the resultant solution when 25 em® of 3 x 107 mol dm™ HCl

N
from left to right.

C{'{; /H
C=C
~N
l'l/

3)
H

and 25 em® of 1 x 10 mol dm-

5) 4




20. In the first step of industrial production of HNOs acid. NH; gas is reacted with Oz in the presence ol‘\
a catalyst,

+NH,(g)<80,(g)—% 4 NO(g) +/1-0

Maximum mass of NO that can be obtained theoretically when 68 of O3 reacts with 2.5 mol of O2.
1)60g 2)30 g Hdg a)45 g 51328

21. Concentrated HCI is added in excess to |g of an impure sample of MnQz. Cl2 gas .re!eascd in th_l.‘;
above process is reacted with excess Kl(aq) and the resultant solution is titrated with | mol‘ dm
N225:01 solution. If burette reading at the end point 1s 20.00 cm3. mass percentage of MnQz in the

sample 1s.

1) 502 2) 652 3) 722 4) 87X 51 902 .
Il (I? !
22. CH;-C-CHi-C-N—( ) —aBH: , x
‘ I II] l H2S0./11,0
v
X and Y products of the above reaction scheme is. :
1.
OH on 4"
NN TR
CH: - C - CH: - C N~O CHy - € - Cli: - COOH
H H 1 .
on 9 0 .
2 CHi-C-CHy-C-CH:- cuy—@ CHs - CH = CHCOOH + @
H H N
NH;j
i I ou @
3 CHy=Cebhg: Oy CHy-CH=CH-C-H +
H I
0 N{TE

ﬁ) ]H 0 0

. = [l Il

4) CH;-C—CHE‘F‘E\]@ CH:;-C-CH»-C-H + @
H H

OH 0

1
[l ' 1
5 CH.,-E-(:HE-C-T:@ CHs - CH = CH - C=N—D)

I
H H




[ —
- e in closed system )
ﬁ-"- Consider the following sponlancous reaction taking place In ¢

——
C(s) + COx(g) 2C0(g) AH >0

False statemenl regarding the above . . reases when
1) Starting from C(s) and COaz(g) entropy of the system
equilibrium, . :}é* when the system reachces
2) Starting from C(s) and COx(g) entropy of the surroundingt JACTEASES y

equilibrivm.

3) Molar Gibb's frec energy change varies with (he temperature

4) Sponianeity of the reaction increases at high temperatures.

5) Low temperatures are favorable for this reaction.

the system reaches

24. Which of the following statement is true regarding halogens? ) ko
a) Boiling points of halogens increase down the group as the strength of london forces incr

down the group. i35 .
b) All the chlorides formed by elements of group 14 and 15 form strongly acidic solutions when

hydrolysed.
¢) Among hydrogen halides HF shaws the highest bond dissociation cnergy.
d) Reducing ability of halogens increase down the wroup.

a.c 2la.b.¢ NA Je.d 4) a, d
O

Il
25. Major product obtained in the reaction between HOCH; - C - O - C3Hs and excessCHa - MgBr
followed by hydrolysis. -
OH

55a.b.d

OH
I | "
1) CH_n-O-CH:-F-CII-. 2) C'l'];-Q-CH:-OMgBr
CH; CHs _ 4
(IJII ' 91—1
3) C“J-'C-CHzOH 4) [l-O-CHz—(r"-CHs
CH; : H
(v}

It
5)OH-CH:-C-0O-CH-

26. Correct statement regarding d block elements is,
1) For a compound containing a d block element, the presence of a d cation with incompletely filled

d orbitals is not compulsory for it to show a colour.
2) All the complexes with the coordination number 4 are tetrahedral.
3) Highest electrical conductivity is shown by Mn due to the presence of § unpaired electrons.

4) Electronegativity of 3d transition elements is less than that of 4s metals

2 - 2- .
5) Oxianions such as 410 Cr0, and C70; act as strong reducing agents..
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(27. The following graph shows the vanation of the rate of the forward reaction (Rf) and rate of lha
backward reaction (Rb), with time . when a \udden change was mcurred to an equilibrium *;ystcm

taking place in a rigid vessel

Speed
A

A4

Which of the following statements are true regarding this system?

a) Reactants are added to the system at t2 at constant temperature.

b) A catalyst is added to the system at 12 at constant temperature.

¢) Forward rcaction is endothermic.

d) Qc of the above system at 1z is less than that of Kc under the given lemperature.
e) akb &, Q F sk o system 16 lewer Man Ke at fhat tem f’e”‘kw"‘

1) All statements are false 2y aand b are true 3) a.band c are truc
4) ¢, d and e are true 1 ¢and eare true

28. When Hs:S is bubbled to a basic solution containing cations. a black precipitate was observed.
Catiom present in the mixture can be,

1) Co™" , Ni*' ) Cu*' ., Pb* 3) Ni**, Zn*'

4) Ba' , Ca™ 5) Cr' L AR




-
L

729. X, Y and Z reagents in the reaclion scheme given below are, CH
CH; CHs Cllx 3
. r Z
O X - —
HO—C—CH:xXCH: - Cy
07> Crch: | CH: CHCH:
CH:
X Y Z
(If .
1} CH3;CH,C -ClI i) CHiMigBr Anhydrous ALO3
Anhydrous AICh i) Dry Ether 3
2) C:Hs=C- ClI i) LiAIHs Concentrated Ha2SOq
Anhydrous AICI; i) H/H-0 A
3 CHs—-C- CI i) CH;MgBr Anhydrous Al203
Anhydrous AICI3 i) Dry Cther A
0 -
4) C;H«-C- ClI 1) LiAllls Anhydrous AlyOn
Anhydrous AICI i) H'/H,0 A
5) ﬁ) i) CH;CHaBr Anhydrous Al:0;3
Chasaals iy ’
nhydrows AICI; ii) Mg~Dry Ether A

w' /a0

30. True statement regarding the tollowing compound is,
CH;

|
CH3;CH:-C-Cl

|

CHs

" 1) Undergoes nucleophilic addition
2) Reaction mechanism with CN” takes place in two steps,

3) Substitution with CH20O"Na" takes place in one step
4) Does not form a precipitate with aqueous AgNOs

5) Forms a product which shows stereo isomerism when reacted with aqueous bases

Nrads 11 Nevi Balika Vidvalava - CDlQ“lt_‘Q’J



% Instructions for question No 31 to 40
For each of the questions 31 v 40, one or more responses (a), (b) , (c) and (d) given is/are correct.

Select the correcl response/TeSponses. In accordance with the instructions given on your answer

sheel. mark
(1) if only (a) and (b) are correct
(2) if only (b) and (c) are correct
(3) if only (¢) and (d) are correct
(4) if only (d) and (a) are correcl
(5) if any other number or combination of re:.ponses is correcl.
Sllmm.uv of above information '
() (2) | (3) | () " 05)
Only (a) and Only (b)and | Only(c)and | Only (d) and Il any other number
(b)correct (c)correet  (d) correct : (a) correct | or combination of
s — ‘ ; responses correct

.

31. Which of the following statement’s is/are truc?
~a) Potential cnergy of the activated complex is high and difficult to be isolated.

b) Rate of an exothermic reaction decreases when the temperature is increased.
¢) Inamultistep reaction rate of the reaction depends on the step with the lowest activation energy.

d) Any collision between two reactions can form products.

32. A and B are terminal alkynes which show acidity. Consider the following reaction scheme for the

formation of G from A and 3.

Hg*" / Dilute H:80: : 2, ; e
A C C+D- 17100 . G “ 1]2,‘!0 CUCIYNHs N reaction
- "‘4/ Hzﬁ

B———D a2, Pd, BaSO:« Quinoline
NaNH:
G(CsH,00)

Which of the following statement/s is /are true regarding the above reaction scheme?
a) G shows both optical activity and geometrical isomerism

b) F is optically active.

¢) G is optically active but does not show geometrical isomerism.

d) Compound A is CHy- C = C - H while compound B is H-C = C-H

33. Which of the following statement/s is/are true regarding chemistry of elemeqts S and N?

a) An aqueous solution of SO» shows mild oxidizing propertics as well as bleaching properties.
b) N is as non metal w hich shows a range of oxidation number from -3 to +5

¢) Sulfur reacts with concentrated HNO: forming SO: ., SOs and NO»

~d) When astrong dilute acid is added to thiosulfate 1t disproportionates forming S and SO

Grade 13 Devi Balika Vidvalaya - Colombo/
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red gas is evolved when concenuaied rizdus
£S. a colourless gas is evolved
een solution is formed. The

ns two salts of sodium A brown colou
HCT is added to another portion ©

gha solution of K2Cr2072 turbid gr

/34. Solution S contal

1s added 1o a portion of S. When

and when that gas is passed throu

two anions present in the solution S are.
. = Ve A

a) S* b) SO o) €O d) Br

nds shown by d block

35. Which of the following stalemenl’s is/are true regarding the periodic tre

elements?
a) Across a period from left to right melting points of elements increase gradually while Zn shows
the lowest melting point.
at of K.

alues of metals from Sc to Cu are greater than th

b) Electronegativity v
als from Sc to Cu show a considerably high

¢) Due to the presence of strong metallic bonds met

hardness.

d) Across the period from left to right atomic volume increases and the density decreases.

36. Which of the following would take place when Sn powder and Ni powder are added to a solution

containing Sn®* and Ni** (1 mol dm™)

E*(Sn* 1 Sn)=-0.14V g*’*( Ni** 1N =-0.23V

a) Concentration of Ni* increascs
_b) Concentration of Sn*' decreases
c) Ni*' ions are reduced

d) Sn isoxidized

37. Which of the following complex/es is/are yellow in colour?
a) [Ni(NH:)e]* b) [MnCLJ* ¢) [CuCla]™ d) [CaCla]*

38. False statement/s regarding cntropy and enthalpy is/are,
a) Absolute entropy of a compound can be zero whereas enthalpy is not.
b) Entropy of a pure solid compound cannot be a negative value.
_¢) ,Both enthalpy and entropy are state functions.
d)" Entropy of any substance at absolute zero is zero.

CH-OH oH OTl OH

39.A- @ B- @ c- D-

CH: NO:

i

Correct statement/s regarding the organic compounds given above is/are,

a)* C is more acidic than D.
b) A favors nucleophilic substitution reactions than C.
¢)” Among the compounds given above C shows the highest tendency to undergo electrophilic

substitution reactions.
d) Compound A dissolves in water and in NaOH(aq) as well

Devi Balika Vidyalaya - Colombg/
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H H
CA,Ha,? Cb = C: Cy ﬁv Ce -;CIHE
P S &
a) All the carbon atoms lie on one line
b) AllC-H bond lengths are equal

d)

Instructions for question No. 41 to 50

40. Correct statement/s regarding the following compound is/are

c) p. s and t bond lengths increase in the orderof s <t <p

',C C, bond angle and G ¢ Cibond angle are approximately equal

In question no.Z) 10 £O. 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
fits the two statements given for each of the questions and mark appropriately on your answer sheel.

)

Response First statement Second statement
(1 True | Truc and correctly explains the first statement,
(2) True " True but docs not explain the first statement
correctly.
(3) Truc False
4) False . Truc
(5) False False

41. When H:0s 1s added to a basic solution of
e
formed and a gas is evolved.

ions a vellow coloured solution s

11205 acts as an oxidizing agent in basic medium,

42. Actual structurc of all molecules is given by
the resonance hybrid.

All the resonance structures equally contribute to
the resonance hybrid.

43, The 1somers
? | i
CH;-C-II\‘-H and CaHs- C-NH:2
CHa
have different melting points.

Both compounds

0 (?
CHa- C N H and C:Hs- C-NH:
CHJ
form H- bonds

44. The solubility of a compound in the
presence of a common ion is always less

than the solubility 1n water.

The solubility of AgCl in RbCl is less than its
solubility in water.

45. A(g) = B(g) BRSO
When lemperature is increased the Kp value

of the above reaclion increases.

e

Inan L(]lllllhl‘llllTl reaction when the temperature is
increased, the rate constant of the endothermic
| reaction increases while the rate constant of the

exothermic reaction decreases.

Grade 13 Devi Balika Vidvalava - CﬂlothJ
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Under very low pressures compressibility
factor{iZ) of real gases becomes
approximately equal to one.

(j 46.

Al very low pressures inter molecular fyreey
well as error caused by volume is negligible ay

47. The diffusion rates of two ideal gases in two
identical rigid vesscls at 25°C and | atm are
equal.

:

The average kinelic energies of different ideal
gases are equal at constant tempcrature.

48. The acidity of phenol is greater than the
acidity of C211:OH '

| The stability of ethanol with respect to ethoxide

! respect to the phenoxide ion,

ion is greater than the stability of phenol with

s

49. The yield of a reversible reaciion can be
increased by the use of a catalyst.

A calalyst decreases only the activation energy of |
the forward reaction.

50.
CsHsCH,ClI favours nucleophilic
substitution than that of CH;CHCIEIH;

In nucleophilic substitution C4HsCH-Cl forms an
primary carbocation, where as
CHyCHCICH 1 forms a secondary carbocation. -

intermediate
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PART B - ESSAY

(

T,

Da) i)

Answer two quesiions only. (Each question carries 15 marks)

0.4 mol of A(g) and 0.3 mol of B(g) are placed in a closed rigid container of volume 'V"
and allowed to reach equilibrium at TiK. C v

2A(2)+ Blg) ——= 2C(g)

Initial pressure of the container was found to be 7 x 10° Pa and the pressure at equilibrium
was 6 x 10° Pa.

I) Calculate the total number of moles in the container when the equilibrium is reached. .
1) Calculate the mole fraction of each gas.

I Calculate partial pressure of cach gas.

V) Calculate K, at T\K

) (3.5 mark)
A(g) and B(g) are placed in the comainer in (i) above at a temperature of TaK. A and B are
present in a mole r;uiE of 2:1. After the above equilibrium was reached at T:K, pressut;: of
the system was Ix105Pa and mole fraction of C was 2/5.
) Calculate partial pressures of A, B and C.
1) Calculate K, at T;!.. -
1) Based on K values calculated at Ty and Tz lemperature, predict whether the forward
reaction of the above equilibrium is exothermic or endothermic.
IV) Calculate Q. of the system when another container of the same volume is connected to
the above system at equilibrium.
V) Predict to which direction the reaction moves based on the Qp value calculated. )
(4.0 marks)

b) In order to determine the standard enthalpy change of formation of MgCOs(s) the following

experiment consisting of two step (I and II) was carried out at room temperature.

Step - 1
0.1 g Mg(s) was added to 100 cm” of 2 mol dm™ HCI acid solution in a beaker, Thé maximum

temperature rise was found (o be 4.5 °C.




-

a)

Step - 11 h
2.1 g of MgCOs(g) was added to 100 cm? of 2 mol dm?. hcl sel”

(specific heat capacity of the solution = 42)g' ¢!, density of the solution 1 gcm ,Mg-24
v C-12 » 0'16] ’

i) Calculate AH* of the reaction. ’
Mg(s) + 2HCl(aq) —> MgCla(aq) + Ha(g)

i) Heat released in the process in step 1l was 1.05 kJ. Calculate the AH" of the reaction
MgCOs(s) + 2 HCI(aq) ——> MgCla(ag) + CO:x(g) + H:20(1)

iti) Using the above calculated values and the thermochemical data given below, calculate the

standard enthalpy of formation of MgCO(s)
AH® =[11,0,,]=-286 k) mol" AH® =[CO,,,]=-394 kI mol"

iv) Using the above calculated values and the termochemical data given below, calculate AG?
1

for the following reaction at 25°C. MgCOs(s) —— MgO(s) + CO:(g)

§° 1 JK mol”! AHY [ mol” |
MpCOs) 66 _
MgOgs) 27 ' -501
COx 214 -394
- (7.5 mark)

A(g) +B(g) === 2C(g): AT <0 '

K< for the above equilibrium 25 °C 1s 1—1{—
1

i) 0.1 mol of each A and B gases arc inserted in to a syringe of 100 cm® and allowed to reach
equilibrium at 25 °C. Calculate the concentrations of A, B and C gases at equilibrium at
constant volume. Draw the variation of concentrations of A, B and C with time and label
them.

i) If volume of the equlibrium system in | above is reduced to 50 cm’, mention now the rate
of the forward reaction, reverse reaction, point of equilibrium and equilibrium constant
changes with respect to the first equilibrium. Mark the new concentrations of the gases in
the same graph.

iii) Maintaining the temperature and volume of the equilibrium system in i) above canstant. 0.1

mol of He is added 1o the equilibrium system. Explain how the partial pressures of A, B, C
and point of equilibrium changes.
iv) Gas C is instantly injected to the equilibrium system in i) above at constant temperature

and pressure. Explain by Lechatelier’s principle how this will affect the equilibrium.

e
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b)

'ﬁa)

f

b)

V) Compare how .
p the Tate constants of forward and backward reactions and cquilibriurn‘\

constant ¢
hange when temperature of the system in i) above is increased to 50 °C.

(9.0 marks)

An aqueo
Th ? 11 us solution contains three cations of d block with an atomic number less than 35.
¢ Tollowing experiments are carried out to identify thesc metal ions.

Experiment Observation
I Excess CCls und KI were added to the | Purple colour organic layer and aqueous
above solution. solution (S) were formed.
2 | Excess NaOH was added to a portion of | A coloured precipitate (T) and a solution (U)
. _ were formed, '
3 | T was dissolved in cone. NH; A deep blue solution (V) and a coloued

precipitate (W) were formed. -

4 | Dilute HC! is added dropwise in excess | A white precipitate formed and il‘dissnlied
10 solution U. forming a colourcs solution.

Dilute HCT is added to solution V. A green colour solution was formed.

W was dissolved in dilute LCI and | A deep blue solution was formed.
K3[Fe(CN)s] was added.

i} Identify the three cations in the solution.
ii) Write balanced equations for the reactions in 1 and 2
iii) Write chemical formulae of compounds T, U, V, W, X
(6.0 marks)

i) Derive in expression for solubility product of Ag2CrOx(s)
ii) Explain how the solubility of Ag2CrOs(s) changes in a AgNOs solution compared to the
solubility in water.
iii) Explain briefly the methodology for the precipitation of cations of group 1I in group
analysis. Explain why other cations do not precipitate under these conditions.
(4.0 marks)

1 dm® of an aquous solution contains 0.02 mol of cach SO; (aq) andCO; (aq) ions at 25°C.
Ba(OH): solution was added gradually to the above solution.

Assume no volume change takes place during the addition of Ba(OH)..

i) By means of a calculation show that BaSO» is precipitated first.

ii) Find the concentration af SO{"(ag) ions in the solution when BaCO; begins to precipitate.

iii) Al a particular instance during the addition of Ba(Oll): concentration of 507 in the
solution was found to be 1 x 10~ mol dm™. At this instance,
I) Calculate the concentration off Ba’*{aq) ions and the concentration of the remaining
CO»? ions in the solution :
IT) Calculate the mass ol BaSOy precipitated.
Ksp (BaCO3) = 1 x 10°* mol* dm™®
Kip (BaSO4) = | x 10" mol® dm*® (6.0 marks)




€) 1) Write 3 factors which affect the rate of a chemical reaction.

ii) 2A(g) + B(g) —— A:B(g) ; AH <0
The above reaction takes place in 2 steps as given below.

Step1 A(g) + B(g) % AB (Fast) '
} |
Step2 AB+ A(g) —K 5 AB (Slow)

k1 - Rate constant of the forward reaction

kz - Rate constant of the backward reaction

ks - Rate constant

I) Identify the intermediate .

1) Denve the rate law for the above reaction.

IIT) Hence find the overall order.

IV)How would the rate of the above reaction change when'2/3 of the container in which
the above reaction takes place is filled with CCla(f). (Assume none of the chemical
species dissolve in CCls)

V) Draw the energy profile (or the above reaction. Mark reactants, products,intermediate at
the appropriate places. Draw the activated complexes at each step..

(5.0 marks)

PART C-ESSAY
Answer two questions only. (Each question carries 15 marks)

i)a) When A is reacted with C211:0" two different compounds arc formed?
CHs _ ; v
I CaHsO

v

CH;CH; — C—Br
I
CHj

(A)
i) Draw the structures of the two products.
ii) Write the mechanisms for the formation of the two products seperately.
iii) State, sclecting from the list below, the function of CzHsO™

*Asa nucleophile - As an electrophile  *As a basc *As an acid
(8.0 marks)

b) Show how the conversion given below. Could be carried out using only the ¢hemicals in the

0
- ‘
e CH,;C"f —Clls » CH;CH: — (;JH —_ (I:H — Clls
] OH CH; .

List of chemical . .

PIClg ., Mg , dry cther , organic peroxide , HBr , NaOH , LiAlH.s , H'/H,0, PCQ ,

concentrated H2804 "

)
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|
CH3CH:C—NHC:He

CH;CHa —-(:R—- NHC2Hs
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&
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CH.C -0 -CLICH:
(P)

Write reagents from Ri-R¢ and products A to G.

identify the cations.

(i\Jﬂ Aqueous salution X contains 4 ITIEI:.I! cations. The following tests were conducted in order to

| " Test

| Observation

a

| No precipitate

| Dilute HC1 was added e a porion of solution X.

2 | HaS gas was bubbled through the solution obtained | Black precipitate (P()
from (1) '

3 | Precipitate Py was filtered and the filtrate was boiled | Green precipitate (P2)
until all HaS was expelled. Concentrated HNO3 was
then added to the solution and further boiled.
Afterwards the solution was allowd to cool and
NHLCIUNIL:OH solution was added.

4 | P, precipitate was seperated and Hi:S was bubbled | Light pink precipitate (Ps)
through the filtrate. |

5 | P1 precipitate was scr.;cmcd and the filtrate was boiled | While precipitate (P4)
to expell HaS. The solution was then cooled and
(NH1):COs was added.

The following tests were conducted for f:-rccipilmes Py, ,Pa,Py and Py .

| Test Observation :
P, | Precipitate was dissolved in hot dilute HNO; and Yellow solution obtained (S1)
excess concentrated HC] was added. Excess HyO _ '
was added 1o §. Light blue solution obtaineed (S2) |
P, | Excess dilute NaOH was added followed by Hx02 | Yellow solution obtained (S3)
Dilute HzSO: was added to Ss. l Orange solution obtainted (Ss) }

)
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| P “:Prccipilutc was dissolved in dilute HCI and excess | White precipitale  formed whicy, w
_dilute NaOH was added. turned brown with time.

P | Precipitate was dissolved in concentrated HCl and | A yellow precipitate was formed.
8-hydroxyquinoline solution was added. ' -

i) Identify the four metal cations in solution X.
i) Write chemical formulae of precipitates Py, P2, Pz and P4 .
i) Write balanced chemical cquations for the reaction between Py and H202 in the presence of
NaOH and the reaction of Sy with dilute [1:S0s.
iv) Write the balanced chemical equation for the reaction between dilute NaOH and the
solution obtained after dissolving P3 in dilute HCI
(7.5 marks)

b) A water samplc obtaincd from an area with excessive industrial waste contain #CO; . NO;

and NO; ions only. The following procedure was followed to analyse the aniun§
quantitatively.

Procedure - 1

25.00 cm® to the water sample was heated with Al powder and excess NaOH. The gas evolved
during the reaction was absorbed inio 50.00cm’ 10 0.02 mol dm™ 12504 solution. 20.00 cm® of
a 0.03 mol dm™ NaOH solution was required to react with the remaining H2SO4 above.

- Procedure - 2 0.002

Another 25.00 cm® portion of the water sample was titrated against Q2 mol dm™ acidic
KMnQy solution. The volumme at the end point was 20.00cm’.

Procedure - 3 I

25.00 cm? of the water sample was titrated against the H2SO4 solution used in procedure 1. The
volume of H2S0a required was 15.00 cm’. .

i) Write balanced chemical equations for the reactions taking place in each procedure.

ii) Determine the concentration of the anions in the water sample.

(7.5 marks)

I
‘fl:{. a) i) Draw the structurc of 4-methylpentanenitrile
/ ii) Draw the structure of the tetrahedral interdiate molecule which is formed by the reaction of
methylamine and acetophenone (CH1COCsHs)
iii) Draw the structure and state the colour of the product formed by the reaction of benzene
diazonium chloride with /4 - naphthol.

iv) Distinguish the following organic compounds.
1) CHz=C(CHa): and CH,=CHCH;
2) (CH3):CHCOOCH:CII: and CIH;CH2COOCH(CHs);

3) @—cn ar d @—*Nmu
4) @NH: aﬂJNO:——©—NH;

(N

(5.0 marks)
/




-

b) Synthesize compound B b
steps)

Y using A as the only organic compound. (Do not use more than 6

i
u NH; C=N— ClIl; — CH;
H” |

H
(A) (B) (4.0 marks)

c 1 t 2+ N 2= s 4 .
) A solution containg Cu™ and C,0; ions was titrated against 0.02 mol dm® acidified KMnOx

501'-11‘-10!'1. Tht: volume of KMnOs required was 22.60 cm’. The resultant solution was
neutralized with Na:CO;, and then acidified with acetic acid. Excess KI was then added to the

sulul'iun and the I formed was titrated against 0.05 mol dm Na:S:0; solution. The volume
requied for the titration was 11.30 em®. .

1), Write balanced ionic equations for all reactions taking place.
i) Find the mole ratio of Cu* and C,0% in the solution.
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