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Instructions :
o This paper consists of 11 pages.
Periodic table printed on page 11 can be detached if necessary.
Answer all the questions.
Use of calculators is not allowed.
Write your index Number given on the back of the answer sheet carefully.
In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), (4), (5) which is
correct or most appropriate and mark your response on the answer sheet with a cross (X)in
accordance with the instructions given on the back of the answer sheet.

Universal gas constant R = 8.314 JK-'mol! Plank’s constant h = 6.626 x 10*Js
Avogadro constant Na= 6.022 x 10?* mol’! Velocity of light C = 3 x 10% ms’!

01. The scientists responsible for following investigations,
I.  Number of positive charges on the nucleus increases in atoms by single electron unit.

II.  Under appropriate conditions, matters behave as a wave and stream of particles.

(1) Albert Einstein, Jeftry Morsley
(2) Jeffry Morsley, Leui De-broglie
(3) Rutherford, Max plank.

(4) Rutherford, Niel bohr

(5) J.J.Thompson, Leui De-broglie

02. Number of electrons with n = 3 and { = | for Sc’* is,

(1) 2 ) 8 3) 6 ) 12 (5) 1

03. Intermolecular interactions correctly represent by,
(1) NaCls,/H20¢) — H—bond

(2) ICl — dispersion forces

3) Ly — dipole — dipole interactions.

(4) Ly / H20, — dipole — induced dipole interaction
(5) HBry/Are  — ion—induced dipole interactions.

04. Kp for the reaction at 600K is 4 x 10° PaZ.
NH4Cls) == NHjg + HCly
0.01 mol of solid NH4Cl in 5 dm® vessel heat at 600K. Dissociation amount of NH4Cl is,
(1) 0.1 (2) 0.2 (3) 0.3 (4) 0.01 (5) 0.02




05. X and Y are successive elements in same period. X>*and Y** are isoelectronic two ions. Details of

the ions given as follows.

Ion X o
Number of protons 12 c
Number of neutrons 12 d
Number of electrons a e
Mass number b 27

Correct relationship 1is,

() a=12, b=12, c=12, d=10, e =24
(2) a=10, b=24, c=14, d=13, e=12
(3) a=10, b=24, c=13, d=14, e=10
(4) a=10, b=27, c=14, d=13, e=10
(5) a=12, b=24, c=14, d=13, e= 10

06. Increasing order of electronegativity in N atom in the chemical species NF;, NH,NH, , NH,OH and
NH; correctly represent by,
(I) NH; < NH;NH; <NH,OH < NF;

(2) NF3 < NH3z < NH:;NH; < NH,OH
(3) NH3; < NH.OH < NH:;NH: < NF;
(4) NH:NH; < NH;0H < NH3; < NF3

(5) NF3 < NH-OH < NH:NH:; < NH;

07. Siderite mineral contain FeCO3, CaCOs; and other impurities in trace amounts. 8.40g of siderite
sample heated to obtain constant mass. Mass of residue 5.10 g. The residue dissolved in dilute

H>S0; and resultant solution titrated with 0.4 moldm~ KMnOy solution and end point reading is
25.00 cm®. Molar ratio between FeCOj5 : CaCOs is, (Fe =56, Ca =40, O = 16)

(1 1:1 (@) 221 (3) 1:2 4) 3:1 (5) 1:3

08. IUPAC name of the compound is,

CH;CH =C - ICHCHQCOC]
CHO

(1) 3 —formyl - 3 — methyl hexanoyl chloride

(2) 3 —oxo — 3 — methyl hexanoyl chloride

(3) 3 —oxo— 3 —methyl — 4 — hexenoyl chloride
(4) 3 —formyl — 4 — methyl — 4 — hexenoyl chloride
(5) 4 — methyl - 3 — oxo — 4 — hexenoyl chloride
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09. The step that do not occurs in a mechanism is,

H H H Br

N ¥ a_ |
1 <C€-C +Bf —» H-C-C-H

P I

H Brd H Br H

NV 3
(2) ChC-H + C1 —* CCh + HCI

+ H _

_ + AICI

3) (DQH?. —r’%mch — ©<CH3 *
H. CH
/_\‘I) | :

(4) OH-CH; — (I“: - (Ij -~ H —— CHi;CH=CHCH; + H0+X

H "X
{5) H :a' CH;CH;—O -H —» CH]CHQBT + H20

10. Consider the first order reaction A — P take place at T temperature. Which of the graph correctly
represent Log[A] vs Cog rate at T temperature is,

A A A

log rate

log rate
fog rate

l’.ogf’A] EogrAl Eog[,AI
(1) (2) 3)

log rate
{og rate

. Y

log[A] (5) fog[A]

4)

11. Shape of SF,, SF, SF; and SFZ~ correctly represent by,
(1) Angular, pyramidal, T - shape, and square planer.
(2) Linear, trigonal planer, pyramidal, square planer.
(3) Linear, pyramidal, T - shape, square planer.
(4) Angular, trigonal planer, pyramidal and tetrahedral.
(5) Angular, pyramidal, T - shape, tetrahedral.

12. 25.00 cm® of Fe(NO»): solution taken in to titration flask and diluted with dil. H>SO, and titrated
with 0.04 moldm~ KMnOQj solution. Required volume of KMnQy is 30.00 cm?. Concentration of
Fe(NO2); solution is (moldm™),

(1) 0.01 (2) 0.12 (3) 0.024 (4) 0.048 (5) 0.24
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14.

15.

16.

17.

200 cm?® of 0.5 moldm™ HCI solution added with 4.0 g of NaOH in thermo resistant vessel. What is
the change in temperature inside the vessel.

Neutralization enthalpy of acid = -57 KJmol!
Specific heat capacity of solution. = 42]J g'K"!
Density of solution = 1.0gcm?
(1) 8.2°C (2) 6.8°C (3) 5.6°%C (4) 4.2°C (5)30%

30.0 cm® of 0.2 moldm™ monoprotic weak acid titrated with 0.2 moldm™ NaOH solution at 25°C
when 15.0 cm® of NaOH added, pH of the solution is 5.0 Dissociation constant of weak acid K,, and
pH at equivalence point at 25°C is,

(1) 2.5x 10* moldm™ and pH =5

(2) 2.5x 107 moldm™ and pH =9

(3) 1x 10 moldm™ and pH =9

(4 1x10° moldm™ and pH =15

(5) 1x10° moldm™ and pH =9

Which of the following compound can be used to prepare Grignard solution?

OH
|
() H-C=C- (I:H CHs; (2) @\ (3) CH3 — C — CH,CH>CH.Cl
Br CH»{ CHZBT
CH = CH>»
(4) CHiCH C = C — CH.CH2Br (5) CH-CHj;
|
NH>
Br

At constant temperature NOx(,), CO(g react as follows in according to following mechanism
k; and k; are rate constants.

NOy + NOsy —Ki_, NO3 + NO (1) (slow)

NO3(g + COxg —K2 5 NOsy + COxg— (1) (fast)
Incorrect statement regarding above reaction is,

(1) Speed of the overall reaction, depend only on rate constant k;.
(2) NOs(g, act as intermediate.
(3) Rate law is R = k [NOxg)]? [CO(y)].

(4) CO, contribute for the reaction, after rate determining step and therefore not included in the rate
law.

(5) Rate constant for overall reaction is k = k;.

PbCly is in a test tube added with K,CrOy solution and yellow precipitate is form. Following ideas
forwarded to explain above observation.

I The reaction take place is PbCly,, + Cr03~ —» PbCrOyy + 2CL g

I K PbCrOy > Ky PbClyg

I K PbCrO4s < Ky PbCh

v CrOﬁ(aq) ion concentration decreases.

V(44 lon concentration decreases.

(1) L IlandIV (2) L Hand IV (3) I, IV and V
(4) LIVandV (5) Land V
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18.

19.

20.

2L

Consider the equilibrium,

CCly) == CClyy
Calculate the normal boiling point of CCly) using following data.

AHE KImol'! | AS® JK-! mol!

CClicsy 128 214
CClyy 95 309
(1) 0°C (2) 347K (3) 347°C (4) 25°C (5) 173K

Incorrect statement regarding 3d elements,

(1) The elements from Sc to Mn, release all 3d and 48 electrons to obtain highest oxidation state.

(2) A solution containing Co** and Cu?* added with NH4CI/ NH3 and send with H2S. both CoS
and CuS get precipitated.

(3) Electronegativity of 3d elements less than P block elements in same period.

(4) Coloured aqueous solutions formed by all the ion except Sc and Zn.

(5) Least melting point is in element Zn.

x and y respectively,

Q@

C - NH» 1) LiAlH,4 / dry ether
» X + Yy
@? 2) H.O/ H*

O-C-CH;4
CH,NH, CH>NH-»
(1) + CH;COOH (2) + CH;COOH
OCH; OH
CH,OH CH-OH
3) + CH;CH->OH (4) + CH;0H
OH OCH;
CH>NH>»
() + CHsCH,OH
OH

A, B and C electrodes forms following two electrochemical cell.

Aw/ Ay BRI B By = 02V — (1)
B /By #/ Cihy / C s Edeyy = 051V — (2)

Bf) /B E? = —0.74V
Incorrect statement is,
(1) Standard electrode potential of A, / A%;q) 18- 0.94V.

(2) Electrons in A electrode, move to B electrode in cell @.
(3) Electrons in C electrode move to B electrode in cell @.
(4) Standard electrode potential is — 0.23V in Cy, / C?a“:]).

(5) As A%:q) concentration increases, electromotive force increases in the cell @,




22,

23.

24.

2y

26.

AH value and AG value of following reactions given at T temperature.

. 2CH4p — CHyy + 2Hyy ; AH =202 kJmol!'  AG = 170 kImol”
Il 2CHyy + Oug —» CaHuy +2HaO ; AH = 282 kimol! AG = —208 kJmol"
1L 2CHyy + 2C) ——» 2CHyy; AH = 254 Kimol! AG = 234 kJmol!

Incorrect statement regarding following statements,

(1) Only the method used to synthesis CaHae) from CHyy 18 reaction 11
(2) Reaction I has positive entropy change.

(3) Reaction III has positive entropy change.

(4) Reactions L, II and III can be used to synthesis C2Hug) from CHyg).
(5) Reaction I spontaneous at a temperature less than T.

Incorrect statement regarding CsHsNH; (Aniline) is,

(1) Liberate NH3 with aqueous NaOH.

(2) Forms white precipitate with Br,.

(3) React with nitrous acid lower than temperature of 5°C to form diazonium salt.
(4) Basicity is less than CH3;CH,;NHo..

(5) React with CH3COCI forming amide.

Incorrect statement regarding a liquid boiling in closed container at constant temperature,

(1) Interactions between gas molecules are less than interactions between liquid molecules.

(2) Evaporation occurs until complete liquid is disappear.

(3) Evaporation take place at constant rate in the upper surface of liquid.

(4) Vapour pressure decreases as the interaction between the liquid molecules are stronger.

(5) Saturated vapour pressure of a liquid is due to collision of particles with the wall of the
container at liquid vapour equilibrium.

Consider the data provided for the electro chemical cell at 25°C.

Cell reaction, ES,_,,] and number of electron transfer in the complete reaction correctly represent by,

NO;{aq) + 4H?aq) + 3e — NO(g} + ZHEO{[J ;Ecﬂell = 0.96V

Cn0Z,y + 14HGy +6e == 2Cr3, + TH0;E® =133V

Number of
electrons
Equilibrium cell reaction Efe” (V) transfer
(1) 6H{ g + Cr035,) + 2NOg = 2Criyy + 2NO3,q) + 3H20) +0.37V 12
(2) 6HYq + Cr03ng + 2NO == 2Cr(y) + 2NO3,q) + 3H20¢ -0.37V 12
(3) 2NO3gq) +6H{ g + Cr03,, 0y == 2NO + 2Cr, +3H0 074V 6
(4)  6HYq + Cra0%54) + 2NOy == 2NO3,q + 2Cr° + 3H:0q) 037V 12
(5) 6H{ g + Cr0%0q) + 2NO == 2NO3,q) + 2Cris, + 3H:0@ —0.74V 9

CuSOy aqueous solution electrolyzed with Cu electrodes using a current of 1.93 A within 10
minutes. Mass of cathode increased by, (1F = 96500 Cmol ') (Cu = 63.5)
(1) 190.5 mg (2) 381 mg (3) 6mg (4) 1158 mg (5) 12mg
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217.

28.

29,

30.

x and y are organic compounds. x and y react with following three reagents and observations are
given below.

Reagent Observation
X y
1. Anhydrous ZnCl; and conc.HC] | Immediate turbidity is given | NO turbidity.
2. 2,4-DNP Forms a coloured precipitate. | Form a coloured precipitate.
3. NHi3/ AgNO3 forms a silver mirror No change.

x and y respectively,

OH
(1) CH3COCH>CH-CH,OH and CHj ¢ CHCHACHO
CH;
OH
) CH:C CHsCH>CHs and  CHsCOCH>CH>CH:OH
CH,
0 OH 0
(3) CH,= CHC - CH,OH and CH;CIHCHQCHZ(!JI ~OH
OH 0
(4) CH3(I: — CH,CH,CHO and CH:;I(IS — CH.CH,CH,0H
CH
0 0 0 OH
(5) H- C — CH,CHAC — CH and CH; — C CH;(I? —CH,

H

Incorrect statement regarding H,O» s,

(1) Boiling point of H,0» is greater than H»O.

(2) H»0: oxidized by H*/ K2Cr>05 and forms H>O.

(3) H>0s react with H*/ KI and liberate I.

(4) H»0: is polar molecule.

(5) Two OH groups of the molecule exist in two different planes.

Saturated AgCl aqueous solution added with NH3 solution. Concentration of NH3 in the solution is
0.01 moldm™,
25°C [Ag(NH3)2](zq) = AZ{aq) + 2NHiag)
K¢ =6.2 x 10® moP dm™®
25C AgCl) Kyp = 1.6 x 10 mol> dm'®
Concentration of [Ag(NH3),]* in the solution is, (moldm™).
(1) 0.025 (2025 (3) 0.054 (4) 0.645 (5) 0.0645

Which of the following solution shows minimum change in pH by adding 1.0 cm? of 1.0 moldm™
HC1 solution for each of the solution.

(1) 0.1 moldm™ HCI 20 cm? (4) 0.1 moldm™ NH4Cl1 20 ¢cm?

(2) 1.0 moldm™ CH3COONa 20 cm® (5) 1.0 moldm™ CHsCOOH 20 ¢cm?

(3) 1.0 moldm™ NaOH 20 c¢m’




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

(a) If only (a) and (b) are correct.

(b) If only (b) and (c) are correct.

(c) If only (c) and (d) are correct.

(d) If only (a) and (d) are correct.

(e) If any other number of combination of responses is correct.

Summary of above instructions.

9] (2) (3) 4) (5)
Only (a) and Only (b) | Only (c) and | Only (d) and Any other number of
(b) are correct | and (c) are (d) are (a) are combination of responses is
correct correct correct correct.

31. Consider the mechanism take place between methyl benzene and conc. HNOs / conc. H2SO4. Which

32.

33.

34.

of the following structure/s correctly represent the ion/ions formed during the reaction.

CH;
CH:’; CH"; CH] N02 +

NO ) H
@) ©<H : (b) . © é{ @

NO, H NO:
H

Following equilibrium occurs in rigid closed vessel at given temperature.
2NO{gJ + Og(g) ; 2N03(g).‘, AH <O
Correct statement/s regarding the above system.

(a) When excess NOz) added to the system at above temperature, amount of NOy) increases and
value of equilibrium constant changes.

(b) When the temperature of the system increases amount of NOy,, increases and value of
equilibrium constant decreases.

(c) Excess NO(, added to the system at above temperature, amount of NO(,, increases and value of
equilibrium constant does not change.

(d) When excess NOz) added to the system, amount of Ox() increases and value of equilibrium

constant increases.

Correct statement/s is/are,

(a) Temperature of 450°C used in production process of HoSO4 by contact process.
(b) Pt/Rh used as a catalyst in the manufacturing process of HNO:.

(c) Glycerol is the by-product during manufacturing of soap.

(d) COsz gas not liberated to atmosphere during production of TiO:.

Correct statement/s regarding S block elements.

(a) Down the group L, the reaction rate of elements with air increases.

(b) Hardness of elements in group II is higher than group L.

(c) Electronegativity of group Il elements less than electronegativity of group L.

(d) Second ionization energy of group 1l elements greater than second ionization energy of group L
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36.

37.

38.

39.

Compound A heated with aqueous NaOH and ammonia gas liberated. Compound A added with
acidified K>Cr207 and the product formed gives coloured precipitate with 2, 4 — dinitrophenyl
hydrazine. A added with PCC and the product formed gives silver mirror with tollen’s reagent. A
may be,

CngOH OH CH3
1
m}:; .CH, - CH - C - CH, (b)  CHCH:NH,
1 i:
H
CONH:» CH2CH,OH
(FHgOH PH
?HQOH CH, - CH - (|: — CH»CH;
(c) Q/CHE — CH — CH,OH (d) H
CH:;NH: CONH;
Phase diagram of M pure liquid given in the following diagram.
P/atm B C

latm p=====- ————

D

1

1

;

0 100 T/ °C

Correct statement/s regarding above is,

(a) A is the triple point of M liquid.

(b) To converted gas in to liquid, temperature should higher than 100°C and pressure should greater
than 1.0 atm.

(c) When the pressure of the system gradually decreases from 1 atm, liquid phase cannot be
detected.

(d) When the temperature of the system gradually increases, the equilibrium between liquid phase
and gas phase remain unchanged.

Correct statement regarding acid rain.

(a) CO: dissolved in rain water and forms H2CO3 which contribute for acid rain.

(b) SO, and SOj3 gases are responsible for acid rain.

(c) Acid rain damage statues and other artistic creations made by marble.

(d) pH of water and concentration of heavy metals in reservoirs increases due to acid rain.

Correct statement/s regarding NHs.

(a) NHj oxidize by atmospheric oxygen and forms NO.

(b) NHj(g) cannot be act as oxidizing agent.

(c) With presence of Pt/ Rh catalyst NHj,) oxidize to form NO and NH,.

(d) Ny needed for habour process (NH3 production) obtain by fractional distillation of air.

Enthalpy change for the following reaction at 25°C is, AH =-2219.9 kJmol'.
C}Hg(g) + 502@} —_— 3C02{g] + 4[‘120({)

Correct statement regarding enthalpy change of the reaction at 25°C is,

(a) The reaction is exothermic and liberated energy used as a fuel.

(b) 44g of C3Hsy liberated 2219.9 kimol'! of energy.

(c) 88g of CiHgy liberated 4439.8 kimol! of energy.

(d) 44g of C3Hg absorbed 2219.9 kJmol! of energy.
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40. Correct statement regarding polymers.
(a) PVC is addition polymer.
(b) Polystyrene is addition and thermoplastic polymer.
(c) Backelite is condensation and thermoplastic polymer.
(d) Nylon 6, 6 is condensation and thermoplastic polymer.

¢ In question Nos. 41 to 50 two statements are given in respect of each question. From the table below,
select the correct response out of the responses (1), (2), (3), (4) and (5) that best fits the two
statements and mark appropriately on your answer sheet.

Response 1% statement 2™ statement
(1) True True, and correctly explains the 1* statement correctly.
(2) True True, but does not explains the first statement.
(3) True False
(4) False True
(5) False False
First statement Second statement
41 First ionization energy of group I in the Down the group atomic radius increases and,
" | periodic table decreases from top to bottom. | the attraction force of nucleus to outer most
electron decreases.
42. | All the aldehydes and Ketones undergoes Number of carbon atoms in the carbon chain
self-ionization with NaOH. doubled, by condensation reaction.
43. | Ideal solution obey Rault law. Enthalpy change or volume change do not

occurs in ideal solution.

44. | The boiling point of CH;:COOH is higher The only type of intermolecular attraction
than the boiling point of CH;CH>CH-OH. force present in both compounds is hydrogen

bonding.
45. | N2O gas is responsible for increase of Action of denitrifying bacteria on the nitrogen
global temperature. compounds added to soil as fertilizer in

agriculture produces nitrous oxide (N,O).

46. | Neutral solution do not formed at HCOO™ react with H,O forming OH™.
equivalence point in the titration of aqueous
HCOOH with NaOH.

47. | CH3CONH, warmed with NaOH and Basicity of CH3CONH: greater than
ammonia gas liberated. CH3;CH:NHo.

48. | Solubility of Ni(OH), at pH = 6 is greater At higher pH, concentration of OH™ ions in the
than pH = 9. solution higher and has common ion effect.

49. | Major two steps are chlorination and TiO: 1s not affected for global warming.

oxidation in the process of TiO> production.

50. | SOz gas cannot act as oxidizing agent. SO; gas send through acidic K>Cr207 solution
orange colour converted to clear green colour
solution.
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Use additional reading time to go through the question paper, select the questions and decide on the questions
that you give priority in answering.

A periodic table is provided on page 13. | Index number : |

Use of calculators is not allowed.
Universal got constant R = 8.314 JE'mol"!

Avogadro constant Na = 6.022 x 10* mol’!
In answering this paper, you may represent alkyl groups in a condensed manner.

ll-i H
I
Example H- ? - (|Z — Group may be shown CH3;CHZ
H C

PART A - Structured Essay (Pages 02 - 07)

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

PART B and PART C - Essay (Pages 08 — 13)

Answer four questions selecting two questions from each part. Use the papers supplied for this
purpose.

At the end of the time allotted for this paper, tie the answers to the three Parts A, B and 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.

Part Questions No. Marks
| Total
A 2 In numbers
3 In Letters
4
5 Code numbers
g 6 Marking Examiner 1
g Marking Examiner 2
C 9 Checked by
10 Supervised by



https://pastpapers.wiki

Part A — Structured Essay

(1).a). State whether following statement are true or false.
i). Different gases, generate positive rays particals with different masses, and
different charges.
ii). Cr* ion has only three electrons with { = 2.
ii1). Electron pair geometry of BrOF: molecule is square pyramidal.
iv). Radius of Ba’* us greater than radius of Mg2* ion.
v). Electron gain energy of Beryllium has positive value.
vi). First ionization energy of Be, Mg, Na, B and Al varies as Be > B > Mg > Al > Na.
vii). Phenol has highest boiling point among orthonitrophenol, paranitrophenol and

— S —
S E et g e
T A
. - . - . -
N T — v —

phenol. (Emmm—
viii). The Vander Waals radius of I: is less than the covalent radius of L. [ csniini)

b). i). Draw the most acceptable lewis dot — dash diagram for S,O3FH molecule.

H O
TR
F-S-S-0
I
O

i1). State the oxidation states of S according to above structure.

ii1). Stable lewis dot dash diagram for HN,O3 ion given as follows. Draw another two lewis dot
— dash structures (resonance structures) for above molecule. Indicate the stability of each of
the structure.

HOH
— 8 e II -e  —
0 -N=N - Q:
A R
H

iv). ComRIE:te the table according to the labeled structure.

< F3 H O
| U ] ® @ @ @
H-C=C=C-C-H H-C-C-C-C-H

CI Cz C.l C4

I | Number of VSEPR pair around the atom.
Il | Electron pair geometry around the atom.
III | Shape around the atom.

IV | Hybridization of the atom.

Parts (v) to (vii) are based on the Lewis dot-dash structure given in part (iv). The labeling of
the atoms is the same as in part (iv).




c).

(2).2).

v). Identify atomic / hybrid orbitals responsible for formation of o bond.

i) C!'-F 8! menseraenaoaey Fi srspmanesasmaonse
i) C'-H B! socmmamsnnnii H oo
iii) C!-C? 51 T, G e sssmass
iv) C*-C? oo ey
v C-¢Ct R, B smam s
vi) C4-0 6 O
vii) C4-H sty 5
vi). Identify the atomic orbitals responsible for formation of © bond.
i)y Cl-C? Cloies O e
i) C2-C3 i e G
iii) C*-0 C i onsummn e, G wmnsmnnnenanne

vii). Mention the approximate bond angles around C!, C?, C* and C* atoms.

Arrange the following species into increasing order, the property given in the parenthesis.
i). NHj, NOCI, NF3, NHf, NH;  (bond angle)

ii). KBr, NaCl, NaF, LiF, LiCl (ionic characters)

X is P block element. X shows range of oxidation numbers. X act as a bleaching agent, and used
to disinfectant in water. Hydride of X shows strong acidic properties.

i). Identify X element.

ii). Write the electron configuration of X as 1S22S% ...............

ii1). Write three oxidation states of X.

iv). X element react with cold dilute NaOH and hot concentrated NaOH. Write balanced
equations for each.
X with NaOH (dil) ettt e e se e e e sn e sneenean
PRI N DR SEATIC T oo s s N e AR5 2 Ao S e A RS
v). Draw three oxo — acids formed by X. Give [UPAC name.

vi). Write the reaction of X with water.
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b).

vii). What is the type of reaction mention in (vi).
viii)..  Write a name of polymer including above element X.

II.  Draw the structure of above polymer.

ix). Write the X anion with AgNOs.

x). Write an experiment and observation to confirm the above product. Write relevant equation.

Y is P block element. Y is third abundant element in earth crust. Y react with HCl and NaOH.
i) Identify Y element.

ii) Write the configuration of Y element as 1S? 2S2.

ii1) Y react with both HC1 and NaOH. Write balanced chemical equations.
Y with NaOH -

iv) 'Y and NaOH used to identify NO3 ions in aqueous solution. Write relevant ionic equation.

¥) “Wrilc'the gas libcrated in above (7). s s i s s R e vy
vi) Write an experiment and observation used to identify above (v) mention gas.

Test -

Observation -
vii) Write the chemical formula for existence of stable ion of Y in aqueous solution.

Write [UPAC name.

viii) Using a balanced equation explain whether the aqueous solution of Y is acidic or basic?

ix) Write a method to confirm the existence of above ion in the solution.

X)  Write three industrial uses of Y.




(3). a). A and B volatile liquids forms an ideal solution. At constant temperature, in a rigid closed vessel
molar ratio between A and B is 1 : 3 in liquid phase, which is in equilibrium with its vapour, total
vapour pressure is 2 x 10* Pa. At the same temperature A : B molar ratio is 3 : 1 in liquid phase
which is equilibrium with its vapour, total vapour pressure is 1.5 x 10 Pa,

i). Write a relationship between vapour pressure of A (Pa), saturated vapour pressure of A (P?)
and mole fraction of A in liquid phase.

i1). Calculate saturated vapour pressure of A and B.

ii1). Calculate the mole fraction of A and B in vapour phase when the A : B molar ratio is 1 : 3 in
liquid phase.

iv). Calculate the mole fraction of A and B in vapour phase when the A : B molar ratio 3 : | in
the liquid phase.

v). Draw vapour pressure, composition phase diagram at constant temperature for above two
instances. Indicate relevant pressures.
\Pressure (Pa)

e

mole fraction 0
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b).

(4).2).

At 25 C Ni* concentration in the solution is 0.1 moldm™. Ni** should precipitate as NiS,
sending H»S through the solution. H»S concentration in the solution maintain as 0.1 moldm™.
(NiS Ksp = 3.0 x 10"*! moldm™)

i) Calculate minimum concentration should have to precipitate Ni** ion.

ii) Calculate the value of [l-I_qOE'aq}I2 [5€a_q)].

(HaS first ionization constant (K,,) = 9.1 x 10® moldm™ and
Second ionization constant (K,,) = 1 x 102 moldm™)
Consider the following sequence of reactions.
e Ais aoptically inactive, branched molecule compound with a molecular formula C4HgO.
e (isacompound with molecular formula C4Hg which do not shows geomeitrical isomerism.

e Molecular formula of E is C4HgO,, which is optically inactive. E compound react with
aqueous Na>COj and releases CO..

NaBH, / methanol Cone. H,S0, . HBr o
A » B » C = » D
A Peroxide
Zn(Hg) NaOH,q
Conc. HC1
B
L J A
G «—2/ N C H*/ KMnO,
Y
E
PCl;
v




i)  Draw structures of A, B,C, D, E, F and G.

E F G

i1) Compound C subjected to react with conc. H>SO4 and heated with H*/H>O to obtain X. X can
be converted to y (Alkyl bromide) by one step.

Identify X and Y. Write the reagent used to convert X to Y.

X X reagent

b). 1). Write the type of reaction for following reactions as
nucleophilic addition (Ax), electrophilic addition (Ag), neucleopilic substitution (Sn),
electrophilic addition (Sg), Elimination (E). Mention major product in the lable.

reaction Type of reaction Major product
) |CH;C= c-H ___ HeS0
dil. H2804
. 0O
11) co;- E-a
Anhydrous AlCl4

i1) O

I
CH; — CH, — C — CH, —HEN

i1). Write the mechanism for the reaction (ii).

ii1). Write the major product K for the following reaction.

i
0 N — NH,
" NO,

CH; - C—-CH-CH; +

NO, K
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Part B — Essay
Answer two questions only. (Each question carries 15 marks)

(5).a). 1 molof AB(y is in 1 dm® volumetric flask. After t, time following equilibrium reach at 700K.

2ABp = Ay + By
At equilibrium 0.8 mol of AByy) is in the mixture.

i). Calculate K, at 700K.
i1). Draw the variation of concentration of AB ), Az and Boe) with the time.

ii1). At 700K, 0.01 mol of Ay added to the system which is at equilibrium. Draw the variation of
concentration in each gas on the same graph.

iv) At 1000K, equilibrium constant for the reaction is 2.6 x 102, Predict the sign of AH for the
forward reaction.

v) What is the direction of equilibrium as temperature decreases. What is the principal used to
explain above variation.

vi) At 1000K 1dm?® vessel added with AB g, Ase and Bagy, 0.75 mol, 0.1 mol and 0.50 mol
respectively. Calculate Q. and predict the direction of reaction to reach an equilibrium.

b). Consider the thermodynamic data given at 27°C. (not under standard states)

AH AS
(kJmol'") (JK! mol'h)
C(s', + Hgolg} —_— CO(gJ + Hz(g) 130 140
COQ{g] + H},(g) CO(g] + HgO(g) 40 50

Consider the reaction,

2CO() == C(;, + COy, and answer the following questions.
i) State the sign of AS with reason.

ii) Calculate AH,,,, and AS,,, for the above reaction.

ii1) Predict the spontaneity of the reaction with suitable calculation.

iv) Draw the variation of Gibbs free energy vs extent of reaction for the above reaction at 27°C, in
a graph.
Mark the composition of the mixture as X in the graph which can be used to determine
equilibrium constant.

c). I) Write the thermochemical equations for the followings.

1) Standard sublimation enthalpy of Mg = 150 kJmol'!

i) Standard formation enthalpy of MgBra = — 524 kJmol!
iii) First ionization enthalpy of Mg = +738 kJmol
iv) Second ionization enthalpy of Mg = 1451 kimol’!
v) Standard election gain enthalpy of Bry = — 325 kJmol'!

+112 kJmol!
IT). Draw the suitable Born-habour cycle and calculate lattice dissociation enthalpy of MgBrys).

vi) Standard atomization enthalpy of bromine

(6).a). 1) Rate of reaction increases as the temperature increases. Briefly explain.
i1) Consider the elementary reaction
2A[g] —_—r 3B{g} :AH<O
Activation energy of the revere reaction is 120 kJmol .
Activation energy of the forward reaction 40 kImol .
(I)  Calculate enthalpy change (AH) for the reaction.




(II) Draw the energy profile for the above reaction and mark activated complex.

(III) At a given temperature known amount of A introduced into a closed rigid vessel and
measure the initial pressure as Po. Initial rate of the reaction is Ro. Pressure of the
system after t time is Pt. Rate of the reaction is half of initial value.

Pt . 3yZ-1
Show that — is 12 :
Py 242

b). At 25°C, 25.0 cm® of 0.2 moldm™ Na>COj3 solution titrated with 0.1 moldm™ HCI solution using
suitable indicator.
(H,CO; dissociation constant K, and K,, 4.3 x 107 moldm™ and

4.7 x 107" moldm™. Ionic product of water (Ky = 1 x 10"* mol’dm™®)
i)  Calculate pH of the Na,COs; solution before adding HCl.
(32 =213, 2 =233, V426 = 653)

4.7 43
ii) Find volume of HCI at first equivalence point.

ii1) Calculate pH at first equivalence point. (\:’ 15.6 = 3.95)

c). 1) Mention 03 requirements should fulfill to apply distribution law to immiscible two liquids.

i1) Following procedure used to determine, distribution coefficient of HA weak acid between
ether and water. 10g of solid HA in reagent bottle added with 100 cm’ ether and
100 cm® water. The solution shaked well and kept to separate in to layers. Some amount of
undissolved HA is at the bottom of reagent bottle. 25.00 cm? of ether layer and 50.00 cm® of
water layer separated and titrated with 0.1 moldm™ NaOH solution using phenolphthalein as
the indicator. Required NaOH volumes are 4.50 cm® and 27.00 cm? respectively.
Calculate Kp of HA between ether and water at 25°C.

(7). The following electrochemical cell was constructed to study the electrochemical behavior of the

reaction 3Agfaq} + Aly)—» Alzragq) + 3Agq at 25°C. The cell consist of and Ag electrode in a

beaker with 1.0 moldm™ AgNOs(, solution and a Al electrode in another beaker filled with a
1.0 moldm™ AI(NO3); solution. The two — half cells were connected Via a salt — bridge filled with

saturated KNOj ) solution and a voltmeter.

Al;‘;q) /Al = -1.66V and AgE’aq) / Agisy = 0.79V

(1) Draw a sketch of electrochemical cell.

(ii)  Identify the anode and the cathode of the cell and write the respective half reactions.

(iii)  Identify positive and negative terminal of the cell.

(iv) Calculate ES,), at 25°C.

(v)  Write two functions of salt bridge.

(vi)  You have provided aqueous solutions of KNO;, NaCl, NaNO; and KOH. Identify most
suitable substance for salt bridge. State reasons.

(vil) Give IUPAC notation for the cell.

(viii) At 25°C cell operates for 20 minutes and 0.324 g of Ag, deposited on Ag, electrode.
. Calculate number of Ag moles deposited. (Ag 108 gmol™')
II. Consider constant current pass through the cell within 20 minutes. Calculate the

current pass through the cell. (1IF = 96500 Cmol ™).
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b). (i) P, Q. R and S are coordination compounds of Ni(Il), with octahedral geometry. Write the
structural formula using the suitable species given in the list.
Ni*2, K*, H.0, S032, NO3 , I-
P - Only neutral ligands coordinated to central metal cation. P gives one ion to the aqueous
solution. Exist as positively charged complex ion.

Q - Two types of ligands coordinated to central metal ion. The ligands are neutral ligands
and mono atomic anionic ligands. Q aqueous solution added with NaOH and Al dust.
NH3 gas liberated and form two ions in aqueous solution.

R - Similar number of neutral ligands and similar number of poly atomic anionic ligand
connected to central metal cation. Elements in the anion belongs to same period. R gives
two ions to the aqueous solution.

S - Only neutral ligands connected to the central metal cation. Aqueous solution of S added
with BaCl, white precipitate is formed and it does not dissolved in dilute acids.
S provided two ions in the aqueous solution.

(ii) Write IUPAC names of P, Q, R and S.

(ii1) Write a test to identify mono atomic anion connected to central metal cation, in above
coordination compounds. Consider aqueous solution of anion is provided.

Part C - Essay
Answer only two questions.

(8).a).1). Following sequence of reactions given to synthesis compound S using only initial compound
as 2 — propanol.

2 — propanol Reaction 1 , P Reaction 2 e
Reaction 3
CH; H
I I Rissrtingi
eaction . R

CH; — (I: — IC—CHQCH}
Br Br

Complete the above sequence of reactions, using only the reagent given in the list. Draw the

structures of the compounds P, Q and R.

Reagent list :-

Conc. HCI, PCC, (Pyridinium chloro chromate, Bro/ CCly, dilute KOH, Zn (Hg)

0
¢n

b). Consider the reaction between benzaldehyde (@ ) and conc. HNOs with presence of conc.
H>S0..
i) Draw the most possible products formed in above reaction.
i1) Mention the main product of the above reaction.
ii1) Explain the stability of main product with use of resonance structures.

c¢).Consider the compounds ethanoic acid (A), Propanone (B), Propanal (C), 2 — propanol (D).
i) Arrange the above compounds in to decreasing order of boiling point.

i1) Explain the reason for above variation of boiling point.
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d).Do the following conversion not more than 05 steps.
OH

I
NH: CH; - C-CHs;

) :

(9).a). Following question based on cationic analysis. A aqueous solution contain cationic of each metal,
W, X, Y and Z. Using following sequence, analyse A. The symbols represent as follows.

VvV O /O

Solution with Solid Solution Gas
precipitate

A

dil. HCI/H,S

Filter V
—_—

Dil. NaOH

Filter

+ 1) boiling - Dirty green
black 2) conc. HNOy/A and white
‘ Colourless 3) NH,OH / NH,CI
hot dilute Filter
HNO;
1) boiling
w‘"“ HCl Red brown + W’V
Pale bl 3) adding (NH,),.CO.V .
“g R biciE diliite colourless # *white
NH.OH Ws H.S
HNO; 4 ‘lter
v ‘
brown W Yellow brown Whit |
/Pale blue diwe dilute
P / l———»
Filter Q NaOH HCl :
NH,OH / Slightly ‘White fume : white Pale
v acidic Eg}l conc. Y, green
Wi d bl colourlesg
=P bie v dilute +
g deep blue e
white X3 ¥ white
deep red y -
Y; ilute Y,
NaOH
colourless

white

Wi —Ws, X1—Xs, Yi—Y4, and Zy, Z> are compounds/species of the metal cations W, X, Y, and Z.

P and Q are reagents, while R and S are gases.
Identify Wi, W2, W3, Wy, Ws, X1, Xo, X3, Y1, Y2, Y3, Y4, Zy, 25, P, Q, R, and S.
(Note: Write only the chemical formulas. Chemical equations and explanations are not required.)
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b).

A sample contains FeO, Cr20; and inert impurities. The following procedure I and II were
carried out to find out the mass percentages of FeO and Cr20s.

Procedure 01 :

Initially 2.0g of this sample is taken and dissolved in dil. HCI. Then excess NaOH is
added to the resultant solution. Then it is boiled with excess amount of H>0O,. The precipitate T,
obtained during this was filtered and dried and kept for further analysis in procedure 02. Then
excess amount of BaCl: is added to the above filtrate “F” and the obtained precipitate T> was
filtered, dried and weighed. The mass of precipitate was 0.632g.

Procedure 02 :
The precipitate T, from procedure 01 is dissolved in dil. H,SO,4. Then excess amount of

KI is added to the above solution. The T, formed was immediately titrated with 0.2 moldm
Na»S,0; solution using starch as an indicator. The volume of Na»S»0s required to reach the end
point was 25.0 cm®. (Fe —56, O —16, Cr—52, Ba—137)
). Write balanced ionic or complete equations for all reactions taking place in each of the above

procedure.
i). Determine mass percentage of FeO and Cr,0:s.

(10).a).Following species are main product formed by industrial processes.

b).

c).

NH;, H.SO4, HNO;, NaOH
). Name the industrial process used for manufacture of each of above product.
i1). I Identify the raw material used for production of soap and write other raw materials

needed for production of soap.

II. Write the main steps of the production of soap.

IIL. Write relevant balanced reaction of the process above.

IV. What is the main by-product of above process.
ii1). Consider the major steps involved in production of NaOH.

I.  Write the balanced equations for the process.

II. Draw the fully labeled diagram for the cell used for above process.

1. Write two uses of NaOH.

i). Explain briefly the following statements.
I.  Combustion of diesel and coal is responsible for acid rain.
II. Ozone layer can be protected by using HFC instead of CFC in refrigerators.
III. What is the importance of use of sustainable energy sources during the production of bio
diesel.

i1). 1. What are the gases responsible for global warming.
II. Write three adverse effects of global warming.
III. Write three precautions can be taken to minimize global warming.

Following examples shows the raw materials used for the production of polymers.
CH=CH, COOH

HCHO, CH,=CHC(CI, @ g , HOCH-»CH,OH

COOH
OH

@ . H,N(CH,)s NH,, HOOC(CH,);COOH

). What are the monomers used for PVC, polystyrene?

i1). Identify the monomers used to manufacture PET (Poly Ethylene Terephthalate) and
Nylon 6, 6. Then name this polymers as addition and condensation polymers.

ii1). Name the polymer with three dimensional network structure. Identify monomers used to
synthesis this polymer.
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1 2 19 4 37 2

2 5 20 5 38 3

3 4 21 3 39 3

4 2 22 4 40 4

d 3 23 1 41 1

6 1 24 2 42 4

7 2 25 1 43 2

8 4 26 2 44 4

9 o] 27 4 45 |

10 2 28 ) 46 1

11 1 29 5 47 2

12 4 30 1 48 |

13 2 31 1 49 3

14 3 32 2 50 Bl

| 5] 3 3 5

16 3 34 1

1’ 1 35

18 2 36 5

8® @me - 100

P




S
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General Certificate of Education (Ad.Level), Grade 13 Final Term Test, 2026

Chemistry Marking - Scheme

(01) (a) (1) eams (i1) esms (iii) geams (iv) geams
(V) e (vi) eams (vil) eeamn (viii) eeamn (04x8 = 32)
: H: 04
® O . op9 |
F— % =R =0 (06)
303
i) S'=+2 §*=+4 (02x2 = 04)
(ii1) o =
O—N—rlslzo «—> O—PlslzN—Q; (06)
H :0: H
af) el aedd
(iv) C! c c c
i 3 2 3 3
. | »8s Semiemd obde 28e Bemienimis »Es Semienimos
. | »@s Bemfenrd | obfc | emidm 2Es Semienms
iv. sp’ sp sp’ sp”
(01x16 = 16)
(v) c' - sp’ F sp’ / 2p
C' = sp H Is
C' . W 54 sp
"~ ®p ¢ sp’
¢ 8p 0 sp’
Ct - sp H Is (01x12 =12)
(vi) c' - 2p c 2p
- 2p : 2p
c - 2p 0 2p (01x06 = 06)
(vi)  C' - 1200¢1) C 180° c - ug
C' - 120°1) (01x04 = 04)
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(02)

(c)

(viii)

(e < < 0 ing (04)

AgCl 80 mmm NH, ¢demes 955 g 80 8¢ ¢gdens J@

(@®d @dben grlenns @)

(i) NE,<NH;<NH,<NH <NOCl  (05)
(i) LiCl<LiF <NaCl<NaF <KBr  (05)
(i) Cl (e i83) (04)
(i)  1s'2s'2p"3s'3p  (04)
(i)  +1,+43,45,+7 (8@ =) (01%x3=03)
(iv) Cl,+2NaOH —> NaCl + NaOCl + H,0 (04)
(B8E moym)
3CL,+ 6NaOH —> 5NaCl + NaClO, + 3H,0  (04)
(¢ &7 esazsie)
(v)  HOCI HCIO, HCIO, HCIO,
103 :Cl: cl s
& 7\ AR E
H :CI ‘0% OH *0%): 'OH 0//” ‘\0
- = :0: L ol
hypochlorous chlorous chloric *0s T
acid acid aEd perchloric
acid
(vi)  CL+H,O —— HCl+HCIO (04)
(vil) {¢Bmoes gB8§w=® (03)
(viii) 1. PVC or Polyvinyl chloride (03)
1,
b
T
H C(Cl
n (03)
(ix) L CI'+AgNO,—> AgCll +NO; (g3
85
II. AgCl+2NH, —> [Ag(NH,),] + CI” (06)

(01 x09 = 09)




(b)

1) Al (04)
(i)  1s°2s°2p°3s’3p'  (04)
(iii)) 2Al+ 6HCl —> 2AICl, + 3H, (04)
2H,0 + 2Al + 2NaOH ——> 2NaAlO, + 3H, (04)

(iv) 3NO;+S5OH™+ 8Al+2H,0 ——> 8AIO;+3NH,  (04)

(v)  NH, (03)

(Vi) x emdeb GBmdme euml escns’ 28w 0380 wiEide.

* O ¢80 owwed v8® (03)
®®d
03¢ HCl eswg 8661 03 0880 eicae.

* g g ¢@10es e 8.

(vii) A" + 6H,0O ——[AI(H,0),]"  (04)
hexaaquaaluminium(IIl) ion (03)
(viii) [Al(H,0),] +H, 0 — > J[Al(H,0),OH]" +H, 0" (04)
(aq) (h () (aq)

®&®md

[AI(H,0),0H]" + H,O —> [AI(H,0),(OH),]' + H,0'
(aq) ) (aq) (aq)

(03)

(ix) Al eem cdeswem0 NaOH ¢ me 50 t3¢ @8clBae ededons ced. (04)

(x) * e eclvems eces QD53 wisn ® HIHDE e tgw
3¢ LS Buim Bdoicme
Bn echy ©®

o0 @edi® g (®23;® 323 eseeo)

(02x03 = 06)
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(03)

(a)

(1)
(ii)

(iii)

(iv)

Fo=X\B

2x10°Pa=025P; +0.75P;
1.5 x10'Pa=0.75P; + 0.25 P,

(05)

(05)
(05)

(05)

0.75P; =2 x10'Pa-0.25 x 1.25 x 10° Pa

@=x3—@ 2P =25%x1Pa
P, =1.25x10"Pa
Q=
P}, =2.25x 10" Pa
v. = P 0.25 x 1.25 x 16 Pa
’ P; 2 % 10" Pa
880 Y, = 0.85 (05)
v = P, 0.75 x 1.25 x 10/ Pa
B 1.5 % 10" Pa
280 Y, = 0.38 (ews 04) (05)
Bame /Pa
r Y /

Eoedes

(05)

0.15 (@3 0.16) (05)

= 0.1 (ow5 0.6) (05)

(02x10=20)

v




(b) (1) NiS(s) = Ni (aq) +S" (aq) (03)
Ksp = [Ni" (aq)][S™ (aq)] (02)

[S} (aq)] _ 3 % 107 mol dm

0.1 mol dm™

3x10" moldm”  (03+01)

(i)  H,S (aq) + H,0 (/) == HS (aq) + H,O (aq)
HS (aq) + HO (/) == S%(aq) + H,0 (aq)

@ (03
@ (03

D+ @
H.S (ag) + 2H,0 (/)

S* (aq) + 2H,0” (aq)

K =K, K,
=9.1% 10" x 1 x 10" mol’ dm”
=9.1 x 10" mol’* dm” (02+01)

K = [S” (aq)][H.O" (aq)]
[H.S (aq)]

(03)

. [S" (ag)][H,O" (aq)]” = 9.1 x 10" x 0.1 mol’ dm”
=9.1 x 10™ mol’ dm” (04+01)

(i)  [H,0 (aq)]'= Ll(]ﬂ” = 3.03 x 10" mol’ dm”
3Ix 107

[HO (ag)] = 1.74 x 10" mol dm™  (02+01)

PH = -log [H,0" (aq)] (02)
=-log (1.74 x 10
=4-0.24
=376 (03+01)

0 (@ THQ e i
A CH,—C=—H B3 CHA—CIT—(;—H C- CH,-C=CH,
-
H H H

(|31-13 ll-[ CH,O CH,

| [l |-
D- CH,-C-C-H F- CH,-C-C-NH, F- CH,-C-CH,
' [ I
H Br H H

(06x07 = 42)
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(b () G GH,
X- CH,-C-C-H Y- CH,-C-CH,
OH H Br
gBmcme HBr (06 x 03 =18)
(i) OH Q
I A, CH,-C-CH, IL. S, ~CH,
e ?
. Ay, CH,CH,- cl —CN IV. §, @CH; C - 0OH
CH,
(03 x 08 =24)
(02) 5 .
@ oy (B ? (02)
) CHCH,-C-CH, [S=— CHyCH-C-CH,
(06) CN :
(02) l (02)
OH
CH, - CH;~ C - CH,
CN

05) @ ()

aCBwmm 0Bieenc

1.0 mol dm™
T g s encs 0.2 mol dm”
20nEm sdcens (mol dm”) 0.8 0.1 0.1
_ A@IB.@ (0.1 moldn’y
[AB (2)] (0.8 mol dm™)’

Kc=1.5625 x 10°

(20)




(iii) esdcencs (mol dm™)

1.0

T X
i [AB ()]

T (A, (2)] [B. @)]
0.1 T

[AB (g)]

e Wl I (10)

L P i II1 (10)

(iv) 700 K2 Kc=1.56 x 10”
1000 K2 Kc=2.6 x 10°

q)

densita &1

a)

.. 988 588wd ms gdeniun .

AH =+ &8.

daatDe il =g 80 K. 918 8 ewm.
)

»

DIEE

e 80 el uBSwid 8¢ B g.

(v) cEease af) ne B0 me un gB8wd O gty gBS5wd 8¢ . 880

oo cPes D80 o@J @O. (6@ £10Cwl gelbvw) (10)
Vi N
(vi) 2AB() ——— A,(g) + B.(9)
0.75 mol 0.10 mol 0.50 mol

eefeencs (mol dm™) (.75

0= A @B, @]
[AB (9)]

Qc = 0.1 moldm™ x 0.5 mol dm™
(0.75 mol dm™)’

Qc= 1.77x 107

1000 K2 Kc= 2.6 x 10"

Kc>Qc

L 00pCn 580 ¢df gBBwD &¢ ¢b.

0.10 0.50

as)
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(c)

(ii)

(iii)

(iv)

(1)

Doy e O9c 2 8 dig eq @fc 19 v amaes g 8 dledBe af) 8.
@5 AS zeen . (05)

@ - CO(p)+H, (g > C(s)+H,0(g) AH = -130 kJ mol”
@ - CO(g)+HO(g >CO,(g)+H.(g)  AH=-40 kJ mol’
O+®@ 2CO0 (g) C(s)+CO,(g AH =-170kJ mol

AH  =-170 kJ mol’
AS  =(-140 +-50) J K" mol

AS  =-190 JK' mol" (15)

AG =AH-TAS
AG  =-170J K" ' mol'- (300 K x - 0. 19 kJ K" mol™)
AG  =-113 kJ mol’

AG, men eocs @853, 27°C 2 oum 588000 £80w.8400 ¢ «b.
(10)

B 8em X Sl (05)

B8 e5@rencs

Mg (s) > Mg (g) AH, =150 kJ mol’
Mg (s) + Br, () ——> MgBr, (s) AH%  =-524kJ mol
Mg (g) > Mg (g)+e QH?EI = +738 kJ mol’
Mg (g) > Mg" (g) +2e AH?E: =+1451 kJ mol”
Br(g) te —— > Br(g) AHGEG =-325 kJ mol’
% Br, (1) > Br(g) AH]  =+112 kJ mol’

(03x06 = 18)




®) () Mg™(g) + 2Br (g
AH, =-325 x 2 kJ mol

Mg (g) + 2Br (g

AH, =112 x 2 kJ mol"

Mg" (g) + Br ()

ﬂlH?E, T (738 + 1451) kJ mol” AH, =?

(01x 06 = 06)

AH, =+150 kI mol’
Mg(s) + Br, ()

AH, =-524 kJ mol’

v MgBr, (s)

o Buds ame, (150 + 738 + 1451 + 224 - 650) kI mol” = -524 kI mol” + AH |

(03)
AH] =2437kJ mol” (02 +01)
(06) (a) (1) * cden$Hn gug o 80 ecpde B0 HIed aBc &8 8. 880 scg 15

edoeBs Dema 608y Jom Ees e e D 306005 a8 D18 o8,
880 gBGwr Regmnd 18 ob.
* cEesdo 98 O 80 efuy eFBwd Dt H18 eBBuSs ¥ emic »Ivw

8 O» and 080 ©dE ©ed0m 918 8 gBSw Rgmbd 98 .
(05x 02 =10)

(i) . AH = 40K Jmol'- 120K J mol’
= -80 K J mol” (04 + 01)
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11.
e=3Ses / kJ mol”

(02)
e e.Bbess (02)
(02)
2A(g)
(
AH 1
L B (02
&B8we @&aaomm
(02)
(10)
(i1) L 2A(g) ———> 3B (g)
I/Pa Po
C/Pa -2P +3P
tmoced € /Pa Po-2P 3P (05)
g Bame  =Po- 2P + 3P
=Po+P
~P, =Po+P
P =P -Po (05)
rate = k[A(g)] PV =nRT
2 - 1
rate o Pi(2) P v m
5 P=CRT
R,aP; —— @ (05)
Ra a (p,- 2y et
2
%u AP 0P) @ (05) P,-2P=P,-2(Pt-P,)=3P,-2P,
g 2 - Pu
@
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P

—
3p.-2p
P, = 3\2P,-22P,
242P = (332-1)P,
P
Po  2\2
b () CO”(aq) + H,0 (2) = HCO; (aq) + OH (aq) (05)
I/ 0.2 - - mol dm™
C/ -X +x +x mol dm™
E/ 02.-% x % mol dm”
Kp = [HCO; (aq)][OH (aq)] (05)
[CO; (aq)]
1 x 10" mol'dm” ¥ (05)
47%10" mol dm™  0.2-x
[OH (aq)]’=2.13 x 107" x 0.2 (0.2-x ~0.2) (02)
[OH™ (aq)] = 6.53 x 10" mol dm”
(03)

pOH = -log [OH (aq)]

= -log(6.53 x 107)

=2.18
pH=14-2.18

=11.82 (05)
(1) eseg @ cPesed T HCI 8209,

CV,=0CV,

0.2 mol dm™ x 25 cm’ = 0.1 mol dm™ x V,

V,=50 cm’ (02)

COJ+H ——> HCO,  (03)

[HCO;] =[-92_, 55\ 1000 ol dm® (02)
1000 75

=0.067 mol dm™ (03)

(05)
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(c)

(iii) HCO, (aq) + H,O (/) =—H,CO, (aq) + OH (aq) (05)
I/ 0.067 - - mol dm™
& -x +x +x mol dm™
E/ 0.067 - x x x mol dm®  (05)

Kp, = [HCO. @IOH @q)]  (4g

[HCO; (aq)]
1 x 10" mol* dm™ _ r (05)
43 x 10" mol dm®>  0.067-x
[OH (aq)]* = 0.067 x 2.33x 10" (0.067 - x ~0.067) (02)

[OH (aq)] = 15.6 x 10" mol dm”
[OH (aq)]' = 3.95% 10° mol dm™  (92+01)
pOH = -log [OH (aq)]

=-log(3.95 x 107)

=44
pH=14-44
=9.6 (05)

#*

(i) * cgadte Buem So und.
O e BE dsed g HS0de S® i god.
0 ecomBE ofised sisicens ¢f) Be gqud.
O g Su gnld.
©@0mC» ¢ddMdd deflay vy dved wigems &1 VB0 me gl
(B2 ® mzed)
(02x03)

(11) NaOH (aq) + HA (aq)
1 S |

W

NaA (aq) + H,0 (/) (04)

¢ [HA] 8=b (05)
[HA] éce
= Sl X 4.5>x‘l”gﬁﬁl mol dm”
1 {(}3?0 25 (04 + 01)
E L-Q“'“ -3
W X2?j . 50 mol dm
- 9
27
= 1
’ AN
= 033 (05)




=13%

07 @ (@

(03) Al (s) >

e84cE0 80w (03)

Ag (s) (03)

£ __)T. —_ . B -

[ AgNO, (aq)

|
AI(NO,), (aq)
1 mol dm™ coen otdnd (03)
(03)

S1EmIt B Rwed

1 mol dm™
(03)

(i) A" (aq)/ Al (s) aremdae  (02)  Al(s) —>Al" (aq)+3e  (03)

Dot afBod

Ag (aq)/ Ag (s) meodnwe  (02) Agt(aq)+e ——>Ag(s) (03)

(ii) 9> 9= Ag  (02) caem ege Al
(IV) E[f:cll - Eiathndc E E‘Allﬁdi‘ (04)
=0.79-(-1.66 V) (03)
=(0.79V+1.66V)
=245V (03 + 01)

(v) * g0emed B’ ccoBmmnd sH0) oBe (02)
* u8uded @i D s oRe (02)

(vi) * KNO, 9&x gee38. (02)

* K o0 NO, 2emdc t3:800em edo & 081 e

(vil) Al (s) | AT (aq , mol dm™ || Ag+ (aq , mol dm™| Ag (s)

(viii) . Ag®ge vem» =10.324 (03)
108 g mol”

=3 x 10" mol (03)

11. Ag (aq)+e —> Ag(s) (03)
1 mol 1 mol
Q=ltefleas (03)

BewedOm electron  mol =3 x 107 mol.

(04)
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electron/ mol ———= 96500 C
~.3% 10" mol 88=5 ——> 3x96500 x 10° C (03)
Beweddm swbseas =289.5C (03)

289.5C=1x20x608S (03)

1=2805C —024A (240 mA) (03)
12008 ———
(b) () P- [Ni(HO)]" Q - [Ni(H,0).]]NO,
R - K[Ni(H,0),(NO,),] S - [Ni(H,0),]S0, (10x04=40)

(i) P - hexaaquanickel(Il) ion
R - potassium triaquatrinitratonickelate(Il)
Q - pentaaquaiodidonickel(Il) nitrate
S - hexaaquanickel(1l) sulfate
(05x04=20)
(i) [ e 0B@®
e®® [Tau®m e geamens’ 80Csemd, AgNQO, S »38.
2010 addfedsus Eed. 9 asie NH, ne acds 8.
@®d
[[ewm 88.g cdenwend PH(NO,), gpdeamus oo me 80 Pbl, 8 m¢ »» @0
edrednuens @ed. 9 e Sced ¢ds 0. 88F me 80 m@n 3Dyl H2ddm

ClEa. (10)
(70
(2)
08)  (a) oH : , KOH 0
|
O~ Ol O, —2C 5. CH, ~ € CH;, —L28 > CH, - C=CH — C - CH,
: : (2) esamie HCI |
(P) CH, (Q
Zn(Hg)
3) esawsie HCI
(R)
A Br, CCI 0
CH, - C—C - CH,CH,< o CH,~C=0—CH,
; | | : (04) 5 | S
Br Br CH,
(05%07 = 35)
® 0 2 0
— H — H
ennzde H,SO,
e HNO, ]

NO,  (10)




. 2Q *
(ii) HSO, + H-Q-N = ——> HSO; + NO,
O
0 L L
_ | _ = _
H %o, C- H HSO; C-H
1
— @é —=
NO, NO,
(03x07=21)
(111) (”) (@] 0O
C—-—H C-H C—H
| |
¢ @(“ Q“
NO, NO, -~ "NO
(03x03=09)

(008 eazis’ deed + medisens & C OEs yhe dEdimon .

@® Hewn £S08 8. 02)

(c) (1) CH,COOH > 2-propanol > 2-propanone > propanal (10)
(A) (D) (B) (©)

(il) CH,COOH &¢ ¢ emd gac H -a530s au. 2-propanol e<q ¢od ¢ H - asiom
18 gm»d g2y CH,COOH em¢ =88 (gmbsen @@%)H-@sfﬂm DEO H&» %@@EB.
Il |
8@Sen CH,COOH 8 ambse ac gac . CH, - C - CH, » CH,CH, - é —H
& €5 Badoep(zf@rsf dBUO-EBY® ambzen AEE. ey’ Jidmoems 8@ Sen

Il
CH, - C - CH, eeq ¢ gac ¢5Q1® 2 «08.

(03x06=18)
(d) NH
_NaNO, CH.— C Cl |
DB " ooy HCL 8. AlCI,

CH,MgBr
B Oob

(l)H QMgBr

CH,—C - CH, CH,—C-£H,

(05%09=45) <
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(09)

(a)

(b)

W, CuS (06)

W, Cul  (04)

W, Cu(OH),  (04)

W, [Cu(NH,),]” (04)

W, [CuCL]” (04)

X Fe(OH), (06)

X Fe,[Fe(CN),], or KFe[Fe(CN),]  (04)

X, Fe(SCN), or [Fe(SCN)(H,0); ] or [Fe(SCN)I*" (04)
g ZnS  (06)

v [Zn(H,0,]" (04)

Y, Zn(OH),  (04)

Y, Na,ZnO, or ZnO:  or Na,[Zn(OH),] or [Zn(OH),]" (04)
7, BaCO, (06)

Z, BaO  (04)

P K,[Fe(CN),] (04)

Q NH,SCN (03)

R NH, (02)

S CO,  (02)

BodOEw -1

FeO + 2HCI > FeCL+H,0O  (03)
Cr,0, + 6HCI > 2CrClL+3H,0 (03)

FeCl, + 2NaOH

v

CrCl, + 3NaOH

L
>

2Fe(OH), +H,0,

Y
>

2Cr(OH), + 3H,0, + 4O0H" ——>

BaCl, + CrO>

L
Fal

Fe(OH), + 2NaCl (03)
Cr(OH), + 3NaCl (03)
2Fe(OH); (03)
2CrO>+ 8H,0 (07)

BaCrQ, +2C1~ (03)




A

F1ORe -2
2Fe¢(OH), + 3H,S0O,

Fe,(SO,), + 6H,O (03)

W

2Fe’ +21I° > 2Fe” +1, (03)
I, + 28,0 > S07+21° (03)
BaCrO, ®98m #wsides = 253 g mol” (01)
BaCrO, @g¢ vo@» = 0.632¢g (01)

253 g mol”

= 25x%x10°mol (02)

.,

cel) . Cr0, =21
Cr,0, ®§c venm = 25x107mol x % (02)
= 1.25x 10" mol (02)
Cr0, @88m dosfes = 152gmol’ (1)
Cr,0,% = 125x10"x152gmol’ (02)
= 0.19¢g
= 0.19g
Tog " 100% (03)
= 95%  (03)
8,0 &8¢ oo = 02 x25cm’  (02)
1000
= 5x10"mol (02)
0L = 2:1 (0D)
L:Fe" = 1:2 (01
Fe" ogc = 5x10°mol x ¥ax2 (02)
= 5% 107 mol (02)
FeO:Fe" = 1:1
FeO @g¢c = 5% 10" mol

FeO ®@88m edosdes = 72gmol’  (01)
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(10)

FeO emsiaies = 5x 107" mol x 72 g mol” (02)
FeO emsias = 036¢g
S0 gBoma = 036g

m x 100%

18%

(a) (1) NH, - el m®&w
H,SO, - Helbin oo
HNO. - DeOEH poe
3
NaOH - s0E emis nda (05x04 = 20)
(ii) 1. NaOH - o @@ (eodE en@) (02x02=04)

II. - eesSmceanas
- 388! @it B8@
_ 868 B85
- B8 was 900 it B8 (03x04=12)

O - CH,

R—C—
0
R_—C-0-CH + 3NaOH —> 3RCOONa +  CH.OH
8 ‘ @ CHOH
R—C—-0-CH, CH,OH
(10)
II. S8 / SReacdicE (03)

(iii) I. NaCl &8s ¢oens Secysd SDedeme S5 (03)

gremite 2Cl'(aq) —— > CL(g)2e @ )
semite  2HO (N +2e — > H, (@ 20H@)— @  (03)

2NaCl (aq) +2H,0 (/) — > Cl,(g) + H, (g) + 2NaOH (aq) (03)
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IL fﬂztg) ?a(g{/

gm0

NaCl
E— . <— H.O

S 7

¢ ER—

_ i /' / — NaOH (aq)
0080 D \ &
v" NaCl

Ni (s) memiis
v

DO 80CEs
v

II. - &9 Sdeoezmes
- gac vdees ecs
- 2868 @M
- gedee BEe® 888 T A iy gum ded ©8ef)idedd ece

20eds 880 (03x02=06)

(b) (1) I 8@ o oced; comed € 98 aucds ece D8 S comessd SO,
Bewed @D. SO, Obe dred Su & B38mdese 8 H.SO, 290 o= 8.
86 YAE gPcus. 288w ¢®c IBOED evdy .

(03x02=06)

II.  CFC 2850 mg 80 Bomden 0 Oig 680 oindc eesoifcied @

0 0 1808 2 Sigewicwd CFC o 5. 980 gue Digeniced @88

083 »J Ll g Dentm ¢ »d8. de Bewds’ €Hdded g8 O, a®wm
BB 8¢ 0O, HORen Sn Bxn 9.
(03x02=06)

[l ©ost Suc Bdoigmae e o omE widm 208, du Bmd god
BEeema Dion 018 ofundS. 85 uladed 8 Acsi@ ¢ el 9.

(03x02=06)

(iii) . CO,, CH,, N,0, CFC, HCFC (02x04 = 08)




II. - S8l 2udu® Ben gy & 8000 918 d8.
- 83000 dEa gmdes 58 Hen ou 30 «d 8.
- DB I DS
- 888w deim 828 w0d.
- Bd ¢ O 1€ med

- QS Tuebuies

- Do edio edf 5. (03x03=09)
[II. - el omlim ey Bmcds AceEs 8o B58.

- eucds B8 =82 Ao [G@

- Ges0wsBim ©0ewId Dm0 , emiBenidd esenid ewie.

(03x03=09)

i
(c) (1) PVC _
R ()
H Cl
nEe30E553 II_1 ll_1
@0 (|: _¢ 04)
"Q
(ii) PET &0 Anededn  (02)
COOH OH OH
CH -G (04x02=08)
|
COOH
»BeEisl 6, 6 LR VNGO (02)
HCOOC(CH,),COOH H,N(CH,) ,NH, (02x02=04)

(i) BB (02)
9} H

Il (02x02=04)

H-C-H
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