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/’—‘This pa :
PCT consists of 08 pa
i‘}nswer all the questions. pages. 1
wﬁr:l:fcalcuiaturs is not allowed.
Fol ]ﬂ: ?;: ndex Number in the space provided in the answer sheet.
In each of :;.1 mcthns given on the back of the answer sheet carcfully.
correct or m;?umm-l to 30, pick one of the alternatives from (1), (2), (3), (4), (5) which 1s
\ accordance with 3FP!‘Dpnata: and mark your response on the answer sheet with a cross (X) in
the instructions given on the back of the answer sheet. /

Universal gas constant R
= 8314JK ' mol"
Avogadro constant Na = 6.022x Il}z‘mI:nl"
Planck’s constant ° = 6.626x 10 Js
j Veelocity of light = 3x10°ms” -~

unpai i
paired electron each. Azimuthal quantum number of each of their respective unpaired electron is

;iiffercnt from one another. X,Y and Z are indicated correctly by,
) Na, Sc, Al 2)K, Ga, Ca 3)K, Sc, Ga 4) Cr, Cu, Ga 5) K, Sc, Cu |

2)  The correct response which indicates the ascending order of the ionic radius of the ions F-. Ca®*. N* and

CI is,
1) Ca*< CI- <F- <N* 2)F<N*<Ca*<Cr . 3) CI <N*<F <Ca” |

/ 4) N*<F < (CI- <Ca? 5)N*<Ca* <F <(CI"

| 3 ) In a simple molecule, the possible electron pair gmme:tr'_n:.r around the central atom and the shape of the
l

molecule respectively given by,
1) trigonal bipyramidal and tetrahedral. .
I

2) trigonal planar and trigonal pyramidal
3) Tetrahedral and T shape 1

4) Trigonal bipyramidal and linear
5) Octahedral and see — saw shaped.

i —

4) Which statement from the following is incorrect? |
1) When the temperature of a gas is increased, its maximum probable speed increases. |

|

l

2) When equal masses of gases at the same temperature were considered, the pressure of an ideal gas is
|

greater than the pressure of a real gas.
3) Ina given volume of a gas, kinetic energy of all molecules is equal. |
4) Mean kinetic energy of a gas molecule is directly proportional to the absolute temperature.

5) Molecular kinetic theory is only limited to a gaseous system.

)
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6) Consider the following equilibrium.
A(g) + B(g) = C(g) +D(g) _ Lo
When two gases A and B were inserted into the system 2 moles each and werc lcft to attain an cquilibrium, *.
50% of A has been decomposed. Then substances C and D were added 1n amounts cqual to 40%, of the
amount of substance of A which was inserted earlier into the sysiem and was allowed to reach the ll
| equilibrium at the same temperature. What is the amount of A in mol in the new equilibrium mixture? |
'J 1)1.8 2) 1.4 3)04 4) 1.0 5) 1.2 | 1
|

i 7) Which statements from the following are the most accurate regarding the compound C&=E ~-C=C-H
H

a) All C atoms lie on the same line. /
b) By reacting with NaNH; releases a basic gas.

c) Decolournizes bromine water. .
d) A white preCipitate is formed when reacted with ammoniacal AgNOs

I)a and b true 2) b and c true 3)c and d true
4) b, c and d true 5)a,b,c and dtrue
8) When strongly heated decomposes giving ofily one (01) gaseous product by,
-1) LINO;- . 2) CsNO; 3) Ag:COs "4) (NHs)2CO; 5) NH.Cl
9) Total number of isomers that can have for the molecular formula CsH;Br without the group \c = cf i
- ” \

Br
1)2 2)3 3)4 4) 5 5) 6 |
10) The H" ion concentration obtained when 25.0 cm® volume of 0.9 mol dm™® HCI solution was reacted vﬁth
25.0 cm’ of a Ba(OH); solution was (.2 mol dm™. When H2804 solution in excess was added to 25.0
cm’ of the given Ba(OH); solution, what is the mass of BaSQ, precipitate formed?
(Ba=137 $S=32 0-=16)

1)2.62g 2)2.15¢ 3)1.46¢ 4)1.25¢ J)0.85¢
I1) The decreasing order of boiling points of the following compounds is given by,
A) pentane B) 2-methylbutane C) 2,2-dimethylpropane

)C>A>D>B 2)D>B>A>C
4)C>B>A>D 5)A>B>C>D

D) hexane

3)D>A>B>C
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| 1) I,'IE;-'{ one/s from the following cations can be precipitated
| ] :” z]']:‘ 3] L-“:- 4} M“;; 5} All “r the uh"vc

14) Identi .
| entify the statement which is always true with respect to the renction given

!
] 3X() +2Y(g) - 2(g)
)" When the concentration of X was increased, rate of the reaction increascs drastically.

2) Rate of the rcaction is — -l- AC,
3 At

3) The reaction occurs in several steps to form Z
4) Rate of the reaction is directly proportional to [X(g)]* [Y(g))?

5) When the reaction occurs, the entropy of the system is positive (+)
rm a solution with a volume of

I5) 0.1 mol of the chloride of an clement X was dissolved in water to fo :
500.00 cm’. In order to completely react with 50.00 em® of that solution, 100.00 em’ of 0.4 mol dm

AgNO; solution was required. What is the valency of X?
1)1 2)2 3)3 4) 4 5)5

16) By using equal number of moles in both situations, the gases H; and Cl; were mixed inside a rigid
container at two (02) different temperatures which were kept constant throughout the reaction to form two

separate samples of HCI. The moles of HCI formed was plotted agajnst time in both situations.

- moles of HCl A\ Experiment (1)
(mol) '
Experiment (2)

time (8)

Based on the results the second experiment is,

‘1) unaffected by the temperature difference.
2) carried out at a higher temperature than the first experiment and forward reaction is exothernfic.

3) carried out at a higher temperature than that of the first experiment and forward reaction is

endothermic.
4) carried out at a lower temperature than that of the first experiment and forward reaction is exothermic.
5) carried out at a lower tempcrature than that of-the first experiment and forward reaction is

endothermic.
only the cumpuund‘s AI(NO1): and Mg(NO;),, concentration of Al ions i3

17) In a solution which contains
pm. What are the concentrations of AI(NO;)s and

270 ppm and concentration of NO; ions 1s 3100 p

Mg(NO;); in mol dm™ respectively?
(Density of water at this temperature is 1 gem™)
~1)0.03 and 0.02 2) 0.01 and 0.02 3) 0.01 and 0.01

4)10.0and 200  5)10.0 and 10.0
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4) «461. 8 and +RR.0 5) +927.0 and —44.0

19 When the arganic compound A was subjected 10 tl
obtnined as the product.

A H:/ Pb / BaSO. > B B C KOH(an) L'Ih-ﬁ.'“ _CHh
quinoline OH
D
What would be the compound A?
1) CH; = CH CH; 2) CH;CH = CH, 3) CH; CH; CH2OH
4) CHyCH,CH.CI 5)CH,C=CH

i
il

¢ following sequence of reactions, cormpound 1) way
1

° : CEL C= CH;, Of this molecule, the variation in bond lengths rrm_{l 470 ¢ are correctly |

20) CHy~CH=CH =

indicated by, |
a>b>c>d>c 2)d>b>c>c>a 3)b>d>c>c>a

4)a>e>c>b>d 5)c>c>a>b>d

21) Which one from the following is correct about hybridization?
1) All the atoms undergo hybridization when forming bonds. -
2) Overlapping of orbitals is a must for the formation of bonds.
3): Hybridized orbitals can contain lone pair electrons,
4) The terminal C - H bonds of ethyne formed by the overlapping of two hybridized orbitals.
5) Sigma (o) or pi (i) bonds are formed by the overlapping of hybridized orbitals,

22) Which statement from the following is incorrect about electromagnetic radiation?
1) Travels at the speed of light in a vacuum.
2) Waves propagate perpendicular to both electric and magnetic fields.

-3) Wave length is inversely proportional to its frequency. |

4) Visible light is a type of electromagnetic radiation.

9) Energy of a mole of photons i givenby E= hv

conditions)
R RV JRV
T L S P A
K K' _ K. 5) n-

following indicates this correctly?

DA +B(g) e==C(p) +2D(g) 2) 2A( '
B)+B(R) == 2 +D
QA+ 3BE) =CEDE) 4 AR +BlE) s ZC([:)ng

\__ ) 3A(®) + 2B(g) ==20(g) +D(g)

23) Reaction order with respect to X in the balanced chemical reaction X +Y(g) ——>» Z(g) is equal t
f.mr: ( l?. o number of moles of X and n' number of moles of Y are mixed in a vessel with a volume annd u‘ |
18 significantly higher than that of n (n'>> n). If the amount of moles of Z formed after a time 't was 'y nd l
the rate of reaction at time't was R, the value of 'a' is indicated by, (K'- Rate constant undcr-t::sc

n'RV

Kl

24) The Kp/Kc ratio relevant to System at equilibrium is 6.2 x 106 )2 mull'z at 27°C. Which r‘nactinn from th
- Whi m the
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[ 25) A volume of 12.00 cm’ ot acidificed ¥14n0; solution was required to completely react with 25 .(+) ¢m' of an
aqueous solution contairing F:-" und Fe™ ions. To another 25.00 cm® sample of the initial mixtui~ stated
above, SO: gas was hubhizd ‘s c.cess. When the reaction was completed, the mixture w5 he:izd to
remove the excess SO.. then the sample was titrated with the same KMnQ, solution meneor o« carlier, |
What is the ratio of Fe- : Fe 1n the initial mixture, if the burette reading was 27.00 ¢m’ ?

i — i —— T E———

1) 5:4 2) 6:5 3)2:5 4) 5:6 5)4:5 |
26) Out of the compounds given below, which ones can be used to produce I; from Kl under specific
conditions?
' A)CuCl; B) FeCl; C) ZnSO. d) KMnO.
1) A and B only 2) A, B and (:Jcmly *
3)B,Cand D only . 4) A.Band D only |

| 5)A.B,Cand D all

27) What is the JUPAC name of the compound HD-C-CH:-—(FH—-C:Cﬁz
‘ OH

| 1) 3 = hydroxypent — 4 — encoic acid

2) 3 — hydroxypent — 1 — enoic acid

3) 3 — hydroxypent — 1 — emr— 5 — oic acid

4) 3 — hydroxypent — 4 — enoic acid

5) 3 - hydroxy — 5 — oxopent — 1—en — 3, 5 —diol

; 28) Which one is incorrect about chlorine?

| 1) Acts as an oxidizing agent.

2) Acts as a bleaching agent

3) Undergoes disproportionation with NaOH

4) During the reaction with water, oxidation number changes from 0 to +1 as wellasto-1. -
5) HCIO; is the most acidic oxoacid formed by chlorine.

12!;'} Mass of 3.011 x 10** number of molecules of a gas X; is 50.0 g. What will be the root mean square speed

! of X;gasat27°Cin ms™ ? | 1.
1) 499.4 2)15.8 . 3)575 4) 865 5) 704

30) What is the [UPAC name of K3 [Fe{CN)sNO]

n« 1) potassium(]) pentacyanidonitrosylferrate{11I)
2) potassium pentacyanidonitrosylferrate(II)

3) potassium nitrosylpentacyanidoferrate(I)

4) potassium(I) pentacyanidonitrosylferrate(IT)
§) potassium pentacyanidonitrosyliron(Il)
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31) Which statement/s is/are true regarding the addition of water o the product tormed when an alloy which
I8 consisting only of aluminium and sodium was reactod with NH, ?
a) A precipitate is obtained.
b) Two different types of gases are formed.
¢) Both types of metals form amides by the reaction with ammonia,
d) The solution obtained at the end ix neutral,

32) Information on kinetics of the reaction, A + 2R » Chare indicatod below.
* Rate of the reaction had doubled when the concentration of A was doubled while maintaining the
concentration of B constant under n constant temperature.
* At 25°C the rate constant relevant to the reaction is 25 dm®mols !
Based on the information about the reaction given, what are the necessary ednelusions that can be made
| from the following?
a) Itis a fundamental reaction,
b) Reaction is of second order.
¢) Order of the reaction relative to B is 2
d) At 25°C temperature, when concentrations of A and B become 0.1 mol dm* each, the e of the

.' reaction takes the value of 2.5x10* mol dm™y !,
J

| 33) Select the endothermic reactions from the following.

a) O (g) +e — 07 (g)
b) 2K* (g) + O* (g) —> K,0(s)
¢) H;S04 (aq) — H'(ag) +HSO, (aq)
d) N(g) +e — " N (g

| 34) Consider the following balanced reaction which occurs inside a closed ngd contamer.
C(s) + H:O(g) == CO(g) + Ha(g)  AH <

Which method/s from the following can be used to increase the concentrations of COW) and Houg)?
a) By increasing the pressure at constant lemperature,
b) By decreasing the temperature under a constant pressure.
¢) By increasing the partial pressure of water vapour,
d) By the addition of a small amount of carbon powder into the equilibiium system

""'l'l—-—--_-.-—.-__.-..___ - S —— Sa— e
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A 1 - o
6§wh|;h of the fnlluwing _sdtat.em;:n_ts fsﬂfére irue regarding the solution f'onncd when a'mass 01’4]4.2 mg of
Na:SOq was dissolved ina 1 kg mnass of water? (Density of water at this temperature is 1 g cm™)
a) Composition of NaSO. 15 14.2 ppn
b) Mass fraction of Na;SQsis 1.42 x 107
¢) Composition of Na*is 4.6 ppm
d) Concentration of Na;SOsis 1x10™* mol dm™

36) What are the factors which affect the increase in ionic character of a bond?
a) Increase in the electronegativity difference between the atoms involved.
b) Increase in the polarizing power of a cation.

c) Increase in the polarizability of an anion

d) Increase in the radius of a cation.

37) P(s) +Q(g) = R(g) + S(g)
Standard enthalpy change of the reaction given is -400 kJmol"".
Which statement/s is/are true regarding the reaction given?

a) Reaction is spontaneous at higher temperatures.

b) Standard Gibbs free energy takes a negative value.

¢) Standard entropy change'is positive. :

d) In order fer the reaction to be spontaneous, the condition must be AH > T.AS

38) Which of the following statements is/are ture?
a) Lime water can be used to separate SO; from CO,

b) In order to separately identify SO, and H,S gases, H" / KMnOQs solution can be used. |
¢) To identify SO~ ions from SOZ" jons separately, BaCl, in acidic medium can be used.
d) A dil. H;SO, solution can be used to identify NO; ions from Br-ions.

a) This is an electrophilic addition reaction.

b) 2-bromopropene is formed as the product.
¢) This is a free radical substitution reaction.

gas by thermal decomposition?
ﬂ) NHIINOJ b) NH4C l C]I (NH4)1C03 d) (NH-;):CI:O’I
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Instruction for ﬁuesﬁnn No. 40 1o 50

Rcsponsc first statement rgtaégl_ﬁlalcmem - 4
(1 True true and correctly explain the 1* statement
(2) { True true, but does not explain the 1* statement correctly |
(3) True False
(4) False | True

L) False False

second statement __ 1
All photochemical reactions are of :r.:rnthf

first statement

41) The reaction UV
Ha(g) + Clg) —* 2HCl(g) order. |

is a zeroth order reaction.

42) | Upon heating NaOCl undergoes | NaOClI is a bleaching agent.
disproportionation.

43) Reaction between MnO, and CEO:' occurs | Acidified MnO, is a strong oxidizing agent.
rapidly at room temperature.

44) | Catalysts increase. the amount of products formed | When the activation energy of a reaction is |

in a unit time of a given reaction. lower, molecular fraction which has exceeded | |

the activation energy is greater even at low | |

temperatures. 4

4

45) | All homoatomic molecules are non-polar. Atoms of the same element in a molecule show | |
_equal oxidation states. |

|

46) Addition of water to ethyne occurs via an enol | Addition of water to ethyne gives an alcohol. |
intermediate,

47) | Enthalpy of sublimation of iodine solid is equal to | Atomization results in the formation of gaseous

its enthalpy of atomization. atoms.

48) | CoH:Cl; molecule shows isomerism. All isomers of C;H:Cl, are polar.

49) | Pressure of an ideal gas is dircctly proportional to | Concentration of two different ideal gases at | |
its concentration at constant temperature. same temperature and same pressure are equal. .
!

50) | Ammonia forms a white precipitate with Zn?' ions | Zn(OH,) is an amphoteric hydroxide.
which does not dissolve in excess ammonia.
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Answer two questions.

(5) a) Gas A is in a rigid container at 47°C and 8 x 10" Pa pressure.

(1) What would be the pressure of the gas 1f the temperature raises to  127°C?

(1)  A(g) dissociates as in the following reaction above 100°C.
A T__:'B(g] + C .
Calculate the partial pressure of each gas at an instance when the total presure of the
systemis 1.2x10°Pa. | ;

(ii) Given that the Kp of the above system at 127°C is 5§ x 10* Pa. Explain whether the
System given in past (ii) is at equilibrium or not under the given condition.

(tv) Calculate the K. of the above system at127°C.

(v) State the factors effect on an equilibrium system.

(vi) Explain a simple experi ment ﬁ?r each of above factor which can be performed in
laboratory.

(vi1) Consider the dynamic equilibrium Az =By + Cy , explain the effect on the
equilibrium position if a small amount of B(g) at constant pressure and volume was
added.

(viii) Sketch a graph to depict the variation of the rate of forward and reverse reactions.
' Imd  2mol

(b) 0.4 dm’ of solution has been prEpared_ by mixing ﬂﬂ]w.(aq_] an%{.q;. Concentration of Claq) at
equilibrium is 2.0 mol dm™

A(lq) 4 2 B{nq} —_— ZC{an + D{;]

(1) Calculate the amount of A(aq) dissociated to reach equilibrium. |
(i1)  Calculate the Kc for the above reaction under given condition.
(111) Explain the effect on the equilibrium constant and the equilibrium position of the reaction

if 1.0 dm> of water is added to the above dynamic -equilibrium system at constant

temperature.
(iv) Calculate the amount of A dissociated if 0.5 mol of Caq) is added to the above

equilibrium system. g

(v) Explain the effect on the equilibrium position when 0.2 mol of D(s) is added to the

equilibrium system given in part (iv).
(vi) Deduce the sign (+/-) of the enthalpy change (AH) of the reaction if value of K. changes
to 4.0 when temperature increases by 100 K.

@ CamScanner




(6) ) Consider the lollowing theninochermcal data
(- Standard combustion enthalpy of CH - CHuy, MARL L
Standard Tormation enthalpy of €Oy,
Standard formation enthalpy of HxOu,
Standard combustion enthalpy of CHy  CH

Standard combustion enthalpy of CHy - CH, CH:
(‘alculate the formation enthalpics of CH+-CH iy, and CH:

19 kJ mie)

246 xJ mal
2060 kS mol”
22270 kJ mol J
- CHz- CHuy

C'H

. . . o (__' '.(; -
(ii) Calculate the C — C and C - H bond enthalpies separately in CH 1CHyy) and CH:CH:CH.,

using above and following data.
Standard sublimation enthalpy of carbon
Standard bond dissociation enthalpy of Hay,

= 717 kJ mol™
= 436 kJ mol’

(iii) Calculate the Standard Gibbs free energy change and standard entropy changes of the

following reaction at 25°C using given data.

C3Hgg) + 5023~ 3CO2g + 4H20( ;
C:Hsg) O2g) COxg) H20y,,
0 0
AG" at 25°C / kJ 945 0.0 -394.4 -228.6
mol”’

(b) Molecular formulae of four compounds A, B, C and D are CoNsH;sCls , CrOsH:Cl:

CoNsH2Cl3 , CrOsH,oCl; (not in order)
e When-the cation found in B reduced and conc. HCI was added, the solution turned blue.

* Aqueous solution of C and D compound are green.

0.01 moldm™ solutions were separately prepared and 100.0 cm® of each solution was
treated with excess of AgNOs. A and D gave 0.287 g of precipitate while B and C gave

0.1435 g of precipitate.
* Each of above coordination sphere contains two types of ligands. One is neutral and other

one is an 1onic ligand.

* Coordination sphere of all compounds are octahedral. ( Ag =108 ,Cl =355 )
(1) Identify the ligands present in compounds A, B, C and D
(1) Deduce the structural formula of all compounds A, B, C and D

(1) Write-down the [IUPAC names of compounds A and C.

Royal Collepe - Colomba - imn




ii"

_ | S \
( Part C
Answer two questions.

(7) (a) This question is based on a set of experiments carried out o identify the cations in a mixture
and their respective observations. Experiments were performed on an aqueous solution of the
cation mixture.

Experiment (1) :  Addition of HCl to a portion of the aqueous solution.
There 1s no change observed in the solution.

Experiment (2) :  The acidic solution prepared in experiment (1) was diluted and H;S (g) was
bubbled through it.

A yellow precipitate was obtained which is insoluble in NaOH but is
soluble in dil. HCI.
Experiment (3) : The solution obtained in experiment (2) was boiled and to a portion of it, a

few drops of Ks[Fe(CN)s] solution was added.
A blue precipitate was formed. '

To the remaining portion of it, NH4Cl and NH4sOH solutions were added. A
green precipitate was formed. '

Upon addition of H,0; in basic medium to the precipitate a yellow solution
was obtained when it was acidified an orange solution was formed.

To a portion of the initial aqueous solution a small amount of DMG solution
was added which resulted in a light red/pink precipitate.

No positive results were obtained for any of the other experiments
performed.

Experiment (4)

(i) By providing reasons for the observations obtained in the
stated above, identify the cations.

(1) Write the balanced chemical equations for
underlined observations,

experiments from (1) to (4)

the reactions which were responsible for the

(i) Give reasons for the solution to be boiled in experement (3).

(iv) What are the expected observations if HaS gas was bubbled through the second solution
obtained in experiment (3)? Give reasons for your answer.
(v) Write the IUPAC names of the reagent used for

1 the formation of blye precipitate and the
blue precipitate formed in experiemnt (3).

b) Based on an experiment which was carried out to calculate the mags percentages of the
compounds Fe(NO3); and Fe;(SOq); in a mixture containing water soluble inert substances
answer the questions given. ‘

Procedure | :

A 100.00 cm solution was prepared by dissolving
water. To a 25.00 cm”® sample of it, a NaOH solutio
were added. All the gas released was absorbed Into a

solution. When the resulted solution was titrated
20.00 cm® was used up.

16.0 g of the above mixture in distilled
n and Al powder in sufficient quantities
40.00 cm? sample of 1.0 mol dm™ H()

with 1.0 mol dm?® NaOH solution,

o S— amenemeene o ;
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Procedure 11 -
Another 2500 em’ sample was tahen from the 10000 em’ solution prepared  carlier
mentioned i procedure 1. All Fe'* jons were reduced 1o ¢ 1ons by using a reducing agent
and then was titrated with 0.2 mol dm™* KMnQy solution. Volume of KMnOy solution used
up at the end point was 20.00 em'. (Consider that during reduction, NO, gets converted to

NO)

(1 Wnte balanced equations/ balanced ionic equations to indicate the reactions that occur
during procedures I and 11.

(1)  State an indicator which can be used in procedure I.

(m) State the colour change at the end point during the titration in procedure I1.

(iv) - Calculate the mass percentages of Fe(NOs)2 and Fey(SO4)s in the above sample.

(8) a) Show how the following conversions are done.

() CH:CH;CH,C] —» CH3CH,CH - CH - CH;
| |

Br Br
()  Show thﬁt how the CH3CH,CH, — COOMgBr is synthesized using CH3CHBrCHj as the
only starting organic material
COOH

(iii) @
-
(iv) . @ & é— CH; - CH;

(v) CH3CH,CH,CH,Br — CHsCH -

b)

. @

¢) Consider the reaction between CH3CH2CH,Cl and CH3O'Na*

(1) Draw the

structures of two products which .
(i) Write - Ich can be formed in

_ the abov ‘
own the mechanisms for the O,

reactions relevant to products.
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